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The Solver·Eureka: 
Anyone and 

everyone who 
routinely works with 
equations needs 
Eureka: The Solver 

It solves the most com­
plex equations in seconds. 
Whether you're a scientist, 
engineer, financial analyst, 
student, teacher, or some 
other professional, you 
need Eureka: The Solver! 

Any problem that can be 
expressed as a linear or non-linear 
equation can be solved with Eureka. 
Algebra, Trigonometry and Calculus 
problems are a snap. 

Eureka: The Solver also handles 
maximization and minimization 
problems, does plot functions, 
generates reports, and saves you 
an incredible amount of time. 

x+exp(XJ = 10 
solved instantly instead 
of eventually! 

Imagine you have to "solve 
for X," where X + exp(X) = 10, and 
you don't have Eureka: The Solver. 
What you do have is a problem, 
because it's going to take a lot of 
time guessing at "X." Maybe your 
guesses get closer and closer to the 
right answer, but it's also getting 
closer and closer to midnight and 
you're doing it the hard way. 

With Eureka: The Solver, there's 
no guessing, no dancing in the dark­
you get the right answer, right 
now. (PS: X = 2.0705799, and 
Eureka solved that one in .4 
of a second!) 

How to use Eureka: 
The Solver 
It's easy. 

1. 	 Enter your equation into 
the full-screen editor 

2. Select the "Solve" command 
3. Look at the answer 
4. You're done 

You can then tell Eureka to 

• 	 Evaluate your solution 
• 	 Plot a graph 
• 	 Generate a report, then send the 

output to your printer, disk file 
or screen 

• 	 Or all of the above 

Eureka: The Solver includes 
S A full-screen editor 
S Pull-down menus 
S Context-sensitive Help 

S On-screen calculator 
S Automatic 8087 math 

co-processor chip support 
S Powerful financial functions 

S Built-in and user-defined 
math and financial functions 

S Ability to generate reports 
complete with plots and lists 

S Polynomial finder 

S Inequality solutions 

'Introductory price-good through July 1, 1987 

Some of Eurelca's 
key features 

You can key in: 
S 	A formula or formulas 
S 	A series of equations-and 

solve for all variables 

S Constraints (/ike X has to be 
<or= 2) 

S A function to plot 
S Unit conversions 
S Maximization and minimization 

problems 

S Interest Rate/Present Value 
calculations 

S Variables we call 'What hap­
pens?," like "What happens if I 
change this variable to 21 and 
that variable to 27?" 

All this power for only 
$99.95! 

Equation-solving used to be a 
mainframe problem, but we've 
solved that problem. 

Eureka.· The Solver is all you 
need- and it's yours for only 
$99.951 

That kind of savings you can 
calculate with your fingers! 

System requirements 
IBM PC, AT. XT. Portable, 3270 or true compatibles. 
PC-DOS (MS-DOS) 2.0 and later. 384K 
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(800}255-8008 
in CA (800) 742-1 733 in Canada (800) 237- 11 36BJ.1103A 



Toolbox 

Only 
$99.95! 

TIITurbo Proia 

source code that can easily be 
incorporated into your programs. It 
includes about 40 example programs 

that show you how to 
use and incorporate your 
new tools. 

New Turbo Prolog 
Toolbox features include: 

Business graphic generation 
Complete communications package 
File transfers from Reflex, dBASE Ill, 

Turbo Pascal· 

The power and high performance of 

Turbo Pascal is already in the hands of 
more than half-a-million people. The tech­
nically superior Turbo Pascal is the de facto 
worldwide standard and the clear leader. 

The Turbo Pascal family includes: 

• Turbo Pascal" 3.0 
• Turbo Tutor• 2.0 
• Turbo Database Toolbox• 
• Turbo Editor Toolbox• 
• Turbo Graphix Toolbox• 
• Turbo GameWorks" 
• Turbo Pascal Numerical Methods 

Toolbox~ 

Turbo Pascal, the worldwide standard in 
high-speed compilers, and family. 

'' The language deal of the century. 
Jeff Duntemann, PC Magazine J J 

aTew! Turbo Pascal 
l • Numerical Methods 

What our new Numerical Methods 
Toolbox will do for you now: 

S Find solutions 
to equations 

~ Interpolations 
~ Calculus: numerical derivatives 

and integrals 
~ Differential equations 
~ Matrix operations: inversions, 

determinants and eigenvalues 
~ Least squares approximations 
~ Fourier transforms 

As well as a free demo FFT pro­
gram, you also get Least Squares 
Fit in 5 different forms: 

1. Power 
2. Exponential 
3. Logarithm 
4. 5-term Fourier 
5. 5-term Polynomial 

They're all ready to compile 
and run. 

All this for only $99.95 ! 

System requirements 
IBM PC, XT. AT or true compatibles. PC­
DOS (MS-DOS} 2.0 or later. Turbo Pascal 
2.0 or later. Graphics module requires 
graphics monitor with IBM CGA, IBM 
EGA, or Hercules compatible adapter 
card, and requires Turbo Graphix 
Toolbox. BOB7 or B02B7 numeric co­
processor not required, but recom­
mended for optimal performance. 256K. 

Turf>o Pascal 3.0. 
Includes BOB7 & BCD features for 16-bit 
MS-DOS and CPIM-B6 systems. CPIM-BO 
version minimum memory: 48K.; BOB7 
and BCD features not available. 12BK. 

'' If you're at all interested in 
artificial intelligence, databases, expert 
systems, or new ways of thinking about 
programming, by all means plunk down 
your $100 and buy a copy of Turbo 

Prolog. Bruce Webster. BYTE 9/86 J J 

Only 
$99.95! 

Turbo Prolog, the natural language 
of Artificial Intelligence, is the most 
popular Al package in the world with more 
than 700,000 users. It's the 5th-generation 
computer programming language that 
brings supercomputer power to your IBM 
PC and compatibles. You can join the Al 
revolution with Turbo Prolog for only 
$99.95. Step-by-step tutorials, demo 
programs and source code included. 

It's the complete developers New! Turbo Prolog 
toolbox and a major addition to 

Toolbox Turbo Prolog. You get a wide variety 

Our new Turbo Pro/og Toolbox~ of menus-pull-down, pop-up, line, 
tree and box-so you can choose the 
one that suits your application best. 

enhances Turbo Prolog-with more 
than 80 tools and over 8,000 lines of 

You'll quickly and easily learn how to 
produce graphics; set up communica­
tions with remote devices; read 
information from Reflex,• dBASE Ill," 
Lotus 7-2-3" and Symphony• files; 
generate parsers and design user 
interfaces. All of this for only $99.95. 

1-2-3, Symphony Only
s' A unique parser generator 

s' Sophisticated user-interface design $99.95! 


tools 

System requirements 
Turbo Prolog: IBM PC, XT, AT or true compatibles. PC-DOS IMS­
DOS) 2.0 or later. 3B4K. Turbo Prolog Toolbox requires Turbo 
Prolog 1.10 or higher. Dual-floppy disk drive or hard disk. S12K.. 

Bl-1103A 



Turbo Basic· 

Introducing Turbo 

Basic, the high­
speed BASIC you'd 
expect from 
Borland! 

It's the BASIC compiler you've 
been waiting for. And it's so fast 
that you'll never have to wait 
agam. 

Turbo Basic is a complete devel­
opment environment; it includes a 
lightning-fast compiler, an inter­
active editor, and a trace debug­
ging system. 

Because Turbo Basic is compat­
ible with BAS/CA, chances are that 
you already know how to use 
Turbo Basic. 

With Turbo Basic your 
only speed is "Full 
Speed Ahead"! 

You probably already know us 
for both Turbo Pascal" and Turbo 
Prolog.'" Well, we've done it again! 

We created Turbo Basic, 
because BASIC doesn't have to be 
slow. 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out­
perform all their rivals by factors, 
and with Turbo Basic, we're proud 
to introduce the first high-speed 
BASIC compiler for the IBM"PC. If 
BASIC taught you how to walk, 
Turbo Basic will teach you how 
to run.I 

The Critics' Choice 
'' Borland has succeeded in 

stretching the language without 
weighing us down with unneces­
sa1y details . .. Turbo Basic is the 
answer to my wish for a simple yet 
blindingly fast recreational utility 
language ... The one language 
you can't forget how to use, Turbo 
Basic is a computer language for 
the missus, the masters, the 
masses, and me. 

Steve Gibson, lnfoWorld 

Borland's Turbo Basic has advan­
tages over the Microsoft product 
including support of the high­
speed 8087 math chip. 

John C. Dvorak !! !! 

B/.1103A 

Turbo Basic ends the 
basic confusion 

There's now one standard: 
Turbo Basic. 

It's fast, BAS/CA-compatible, and 
because Turbo Basic is a Borland 
product, the price is right the 
quality is there, and the power is 
at your fingertips. You see, ~urbo 
Basie's part of the fast-growmg 
Borland family of programming 
languages-we call it the "Turbo 
Family." Hundreds of thousands of 
users are already using Borland's 
languages, so you can't go wrong. 
So join a whole new generation of 
smart IBM PC users-get your 
copy of Turbo Basic today. You get 
an easy-to-read 300+ page 
manual, two disks, and a free 
MicroCalc spreadsheet-and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95-0rder your copy of Turbo 
Basic today! 

Free spreadsheet included, 

complete with source code! 


Yes, we've included MicroCalc, our sample 
spreadsheet, complete with source code, 
so that you can get started right away with 
a "real program." You can compile and run 
it "as is," or modify it. 

95'onlY S99· · 

A technical look at 
Turbo Basic 

l'!'f Full recursion supported 

l'!'f Standard IEEE floating-point 
format 

, l'!'f Floating-point support, with full 
8087 (math co-processor) 
integration. Software emulation if 
no 8087 present 

l'!'f Program size limited only by 
available memory (no 64K 
limitation) 

l'!'f EGA and CGA support 
l'!'f Access to local, static, and global 

variables 

l'!'f Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 

l'!'f Compile, run-time, and 110 errors 
place you in the source code 
where error occurred 

l'!'f New long integer (32-bit) data 
type 


l'!'f Full 80-bit precision 


l'!'f Pull-down menus 


l'!'f Full window management 


System requirements 
IBM PC. XT. AT and true compatibles. PC-DOS (MS­
005) 2.0 or later. One floppy drive. 256K. 



Turbo C: The 
fastest most 

efficient and easy­
to-use C compiler at 
any price 

Compilation speed is more than 
7000 lines a minute, which makes 
anything less than Turbo · C an 
exercise in slow motion. Expect 
what only Borland delivers: Quality, 
Speed, Power and Price. 

Turbo C: The C compiler 
for amateurs and 
professionals 

If you're just beginning and 
you've "kinda wanted to learn C," 
now's your chance to do it the easy 
way. Like Turbo Pascal, Turbo C's 
got everything to get you going. 

If you're already programming 
in C, switching to Turbo C will 
considerably increase your 
productivity and help make your 
programs both smaller and faster. 
Actually, writing in Turbo C is a 
highly productive and effective 
method-and we speak from exper­
ience. Eureka: The Solver and our 
new generation of software have 
been developed using Turbo C. 

Sieve benchmarlt (25 iterations) 

Tutf>o C Miuosoft• C 

Compile time 3.89 1637 

Compile and link time 9.9' 29.06 

Execution time S.11 9.51 

Object code size 274 297 

Price $99.95 $450.00 

Turbo C: a complete 
interactive development 
t---:;::--:----.:e:n:vironment 

Free Microc. Ii Like Turbo sn a c 
llllffhreadsheet Pascal and 

source code Turbo Prolog, 
Turbo C comes 

with an interactive editor that will 
show you syntax errors right in your 
source code. Developing, debug­
ging, and_running a Turbo C 
program 1s a snap. 

Turbo C: The C compiler 
everybody1s been 
waiting for. Everybody 
but the competition 

Borland's "Quality, Speed, Power 
and Price" commitment isn't idle 
corporate chatter. The $99.95 price 
tag on Turbo C isn't a "typo," it's 
real. So if you'd like to learn C in a 
hurry, pick up the phone. If you're 
already using C, switch to Turbo C 
and see the difference for yourself 

System requirements 
IBM PC, xr, AT and true compatibles. PC-DOS (MS­
DOS) 2.0 or later: One floppy drive. 320K 

Lattice C 

13.90 

27.79 

13.79 

301 

$500.00 

51* 
onlY s99· 9 · 

Benchmark run on a 6 Mhz IBM AT using Turbo C version 1.0 and the Turbo 
Linker version 1O; Microsoft C ve1SkJn 4.0 and the MS overlay linker version 
3.51; Lattice C version 3.1 and the MS objecr linker ve1Sion 3.05 

Alf Borland products are trademarks or registered trademarks of Borland International, Inc or 
Borland IAnalytica, Jnc. Other brand and p1oduct names are trademarks or 1egistered trademarks 
of their respective holders Copyright 1987 Borland International Bl-1103A 

for the dealer nearest 

yo"' or to orde' bY phone 


call 1soo12ss-soos 
CA (800) 742-1133 


canada (800) 237-1136 


I I 

• I I • • • 

Technical Specifications 
B 	Compiler: One-pass compiler 

generating linkable object modules 
and inline assembler. Included is 
Borland's high performance "Turbo 
Linker." The object module is com­
patible with the PC-DOS linker. Sup­
ports tiny, small, compact, medium, 
large, and huge memory model 
libraries. Can mix models with near ' 
and far pointers. Includes floating 
point emulator (utilizes 8087180287 
if installed). 

B 	Interactive Editor: The system 
includes a powerful, interactive full­
screen text editor. If the compiler 
detects an error, the editor auto­
matically positions the cursor 
appropriately in the source code. 

B 	Development Environment: A 
powerful "Make" is included so 
that managing Turbo C program 
development is highly efficient. 
Also includes pull-down menus 
and windows. 

B 	Links with relocatable object 
modules created using Borland's 
Turbo Prolog into a single program. 

B 	ANSI C compatible. 

(;If Start-up routine source code 
included. 

(;If 	 Both command line and integrated 
environment versions included. 

"Introductory price-good through July 1, 1987 
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smARTOORK. Kee___ 

Getting Smarter 


Smarter Artwork 

Three years ago. Wintek engi­
neers created smARTWORK to 
reduce the time and tedium of 
laying out their own printed-circuit 
boards. Thousands of engineers 
have since discovered the ease of 
use and sophistication that makes 
smARTWORK the most popular 
PCB CAD soflware available. And 
thanks to them, smARTWORK keeps 
getting better. 

New smARTWORK Features 

D Silkscreen layer for component 
placement and identification 

D Text capabilities for all three 
layers 

D Selectable trace widths and 
pad shapes and sizes 

D User-definable library 
D Ground planes created with a 

single command 
D Solder-mask and padmaster 

plots generated automatically 
D Quick printer 2X checkplots 
D Additional drivers for printers 

and plotters 
D Optional drill -tape and 

Gerber photoplolter utilities 
D AutoCAD® .DXF file output 
D Completely updated 

iii(~ manual 
D 800 number for free 

technical assistance 

smARTWORK transforms 
your IBM PC into a PCB CAD system 

Interactive routing. continual 
design-rule checking, pad shav­
ing. and production-quality 2X 
ar1work have always been a part 
of smARTWORK. And now that 
many customer suggestions have 
become a part of the soflware. 
smARTWORK is an even better 

2" by 4" section of a 1 O" by 16" doub le-

value. That's why we 
offer it with a thirty­
day money-back 
no-nonsense 
guarantee. 

Using an Epson or IBM dot-matrix 
printer. you can create 2X artwork and 
1X or 2X checkplots in a fraction of the 
time hand-taping requires 

sided board with silkscreen layer 

Current Versions 

HiWIRt V1 .Or2 
smARlWORK V1.3r0 

Camera-ready 
2X artwork from an HI or HP pen p lotter 

The Smart Buy. Guaranteed. 

Still priced at $895. smARTWORK 
is proven. convenient. and fast. 
Our money-back guarantee lets 
you try smARTWORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and put 
smAR1WORK to work for you 
tomorrow. That's smart work. 

System Requirements 

D IBM PC. PC XT. or PC AT with 384K 
RAM. and DOS V2.0 or tater 

D IBM Color/Graphics Adapter with 
RGB color or B&W monitor 

D IBM Graphics Printer or Epson 
FX/MX/RX-series printer. and/or 

D Houston Instrument DMP-40. 41. 42. 
51, 52. or Hewlett-Packard 7470. 
7475, 7550. 7580. 7585, 7586pen 
plotter 

D Optional Microsoft Mouse 

Wintek Corporation 
1801 South St. 
Lafayette. IN 47904 
Telephone: (800) 742-6809 
In Indiana: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

··!.n\MruonKM. 'WinlekH. ond tne Wintek logo o re registered lrcx:temcxks o! 
Winlek CorPQ"oliOn. HAulOCACY"is o registered lrodemork of Autodeslc.. Inc. 

Europe: l lVA T•m&nalt Ltd., fngiand, Phone: 0•162·71001, Telex: H9&02 / Au1tralla : Entertainment Audio Pty. Ltd.. Phone: (011363-045• or 1001) a& 141• / lraill: Com~o lnlormotlco E TecnologlO Ltda., Phone: ICM1) 224·5616 
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EDITORIAL 


Liberation and Fragmentation 
IBM's long-awaited new Personal Sys­
tem/2 computers have at last arrived, and 
with them the promise of OS/2, the oper­
ating system jointly developed by Micro­
soft and IBM. Our rush article about the 
new IBM systems appears in this issue on 
page 100. Rick Grehan and Eva White of­
fer a more detailed overview of OS/2 in 
this issue on page 116. Rather than re­
peating the particulars of the IBM an­
nouncements here, I will describe some 
salient points and look at the effects of 
IBM's and other recent announcements 
on the industry and the user community . 

Contrary to many predictions, IBM 
did introduce an 80386 machine, the 
Model 80, and it will be available in July 
1987 rather than in 1988. Furthermore, 
the Model 80 has a new high-perfor­
mance 32-bit bus called Micro Channel. 
Its slots can handle both memory and 
I/O, and its design includes support for 
multiple processors. The Model 80 gives 
IBM an outstanding foundation for its 
personal computers for the next 5 to 10 
years. Models 50 and 60, which are 10­
megahertz 80286 machines with a 16-bit 
Micro Channel that is a subset of the 32­
bit bus , join the Model 80 in having the 
new VGA 640 by 480 graphics as stan­
dard equipment. Models 50, 60, and 80 
all have convenient high-capacity 1.44­
megabyte microfloppies as standard 
equipment. These three models together 
define the new hardware standard. 

The wonderful news about systems 
software is the announcement of OS/2, 
which finally will liberate users and de­
velopers from the 640K-byte memory­
addressing limitation that has deprived 
IBM-compatible computing of goodies 
like the graphical user interfaces on the 
Macintosh, the Atari ST, and the Amiga. 
OS/2 will give software developers 16 
megabytes of 64K-byte segments-not 
the ideal linear address space; but a big 
improvement. The IBM world should 
now have the means to support a graphi­
cal user interface. 

But there is also some bad news re­
garding new systems software. Microsoft 
had been preparing us to accept the late 
arrival of OS/2, but it comes as a shock 
that the new Presentation Manager will 
not be available with the standard release 
of OS/2 in early 1988. While developers 
will get OS/2 kits in August, the kit won't 
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include support for the Presentation 
Manager until late this year. 

Together with Apple's announcement 
of the Macintosh II and SE, the IBM an­
nouncement reshapes the marketplace. 
Both Apple and IBM now offer users and 
software developers outstanding founda­
tion machines for the years ahead. The 
Macintosh II uses the 68020, and the Per­
sonal System/2 Model 80 uses the 80386, 
which can address memory as a large lin­
ear space. That feature of the 80386 of­
fers real liberation from the memory 
management constraints of previous Intel 
processors. Apple's Macintosh II uses 
the standard 32-bit NuBus , while IBM's 
Model 80uses the 32-bit Micro Channel. 

Four Major Fragments, with 
More Possible 
Where does all this leave us? For software 
developers and users alike, the personal 
computer market has now split into four 
major fragments: MS-DOS , OS/2, Mac­
intosh, and Unix. And further fragmenta­
tion is possible. MS-DOS dominates 
now, but it will be supplanted in the long 
term. OS/2 is the obvious new target for 
major development projects-but work 
can't start on anything that uses the Pre­
sentation Manager until late 1987. Since 
the Presentation Manager is to be the 
standard user interface for OS/2 , applica­
tions software for OS/2 will be very late. 

Today-and for at least the next year­
both Macintosh and Unix will have much 
larger installed bases than OS/2. The in­
stalled base of Macintoshes has been 
growing rapidly since the introduction of 
the Macintosh Plus, with the SE and the 
Macintosh II sure to increase the pace of 
growth. And the Macintosh systems soft­
ware, including the graphical user inter­
face, is not only well defined but also 
friendly and familiar. There is a rich col­
lection of applications software that ex­
ploits the Macintosh user interface. For 
those who must run PC applications, 
there is an XT card for the Macintosh SE 
and an AT card for the Macintosh II. In­
deed, a Macintosh II with the AST 80286 
card costs less than a Personal System/2 
Model 80 with . floating-point processor 
and comparable mass storage and dis­
play . Apple continues to work on a multi­
tasking version of the Macintosh operat­
ing system . Apple's challenge is to 
introduce multitasking before the arrival 

of OS/2 , which also provides 
multitasking. 

The installed base of Unix has also 
grown, although more gradually than that 
of the Macintosh, and may now be suffi­
cient to drive the development of an at­
tractive assortment of applications soft­
ware. Consider this also: Unix will run 
on the IBM Personal System/2 Model 80, 
the Macintosh II, the IBM PC RT, Sun 
and Apollo workstations, and many 
supermicrocomputers and minicomput­
ers. Since Unix supports multitasking, 
and through the new X-Windows stan­
dard will support a windowing environ­
ment, Unix offers now some of the future 
attractions of OS/2. And the infamous 
overhead of Unix is not much greater 
than the overhead associated with OS/2. 
Unix with a DOS emulator to run old PC 
software could win new friends. Some 
software developers will find that Unix is 
now the easiest single path to the greatest 
variety of high-end hardware. 

There is the possibility of still further 
fragmentation of the market. IBM will of­
fer sometime in 1988 an extended version 
of OS/2 . This version will include a rela­
tional database compatible with IBM 
mainframe databases and a wealth of 
communications support for links with 
large IBM systems. OS/2 Extended Ver­
sion seems to be IBM's strategy for pro­
viding integration from the largest sys­
tems to the smallest in large corporations. 
OS/2 Extended Version may represent for 
some developers the most attractive part 
of the market. Also, we can't entirely 
rule out the entrance of a new 80386 op­
erating system on the scene. 

Critical Choices 
The age of the commodity computer is 
passing. If you want to do a major com­
puting task on a small computer, you face 
a rich range of choices. Things are getting 
much better-but no easier. 

The best news of all is that both IBM 
and Apple have now shown outstanding 
new architectures that can carry us far 
into the future. Starting in July, we will 
devote regular coverage to next-genera­
tion computing that focuses on 80386 and 
68020 systems. We will compare and 
contrast the new systems as quickly as we 
can get our hands on them. 

-Phil Lemmons 
Editor in Chief 
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of up 
Call us today at 

212- 777-6707 ext. 408. 

THE MAKERS OF VTERM/220

ARE PLEASED TO ANNOUNCE THE FOLLOWING COMPANIES 


HAVE CHOSEN OUR 

DEC TERMINAL EMULATION SOFTWARE. 


Among our largest customers are-. 
I lliJ 11lti1... tf PJ} ! 1118. ....1lliMt. 
•tu•! 111,r•w t'81 p 1a-And the 

t'l?il •; t mt ri .. !i 
~1g mst1tut1ons can be very close­

mouthed about the competitive edge they 
get from a powerful tool like VTERM/220. 
So while they'd prefer that we not name 
names, we can still tell you the reasons why 
we have more satisfied users than all our 
competition combined. 

First of all, giant institutions don't stay 
giant by being sloppy. They spec things 
down to a gnat's eyebrow. Thats why we're 
proud to say that VTERMs biggest fans are 
large corporate, scientific and government 
installations that perform very serious evalu­
ations of communications software. They 
give VTERM the highest praise for accu­
racy of emulation, ease of use, multiplicity of 
features, speed of execution, and just plain 
quality. 
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Just look at VTERM/220s outstanding 
features: 
• Plug compatible VT220 and VTIOO video 

and keyboard emulation with customizable 
key mappings. 

• Powerful file transfer including the most 
thorough implementation of KERMIT 
available on the PC, plus XMODEM, and 
our proprietary protocol VTRANS with 
complete host-side software for VMS:" 
RSTS/E;"RSXll M/M+'" and UNIX'." 

• Host data capture and conversion to 
Lotus® 1-2-3,® Symphony® and dBase~ 

• 132-column display via horizontal scrolling 
or optional video board. 

• Scrollback buffer for redisplay 
to 2,000 lines (eighty screens!). 

• "Hot Key'' toggle between 
host session and PC DOS. 

• Programmable softkeys 
with script-like capabilities. 

• Full support for multinational 

and national character sets. 
VTERM/220 is not the only thing we 

have to talk about. There's also our VTIOO 
emulator VTERM III, and our Tektronix'" 
4010/4014 graphics emulator, VTERM/ 
4010. Both of these VTERMs have a lot of 
the power of VTERM/220, including file 
transfer. 

So if you're looking for terrific terminal 
emulation programs for your IBM PC or 
other compatible computers, you and 
50,000 other users have found it at Coeffi­
cient. We're the leader in DEC Emulation 
Software. Just ask AT & oops. 

Inquiry 54 



circuitry and peace of mind. 
No matter if you're protecting a PC system, 

stereo, TV, VCR or micro\Nave oven, Networx 
makes an electronic protector for your 
product. Even versions with built-in phone line 
protection for modems, answering machines 
and telecommunications equipment. 

Find out about which one is right for you 
and where to get it. Call Networx toll free 

at 1-800-522-2222, and get the 
best in protection for 

• • high-tech hard\Nare. 
1111111 Before you~ power•II.... 

Jlilllll • cord turns into 
· Hl//11/11111 its own worst enemy. 

We keep it all working. 
Networx is a registered trademark of Diolight Corp., See us at Comdex/Atlanta 
A North American Ph ilips Company. June 1-4 Booth #2348 1913 Atlantic Ave.. Manasquan, NJ 08736 
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When you buy a terminal or monitor for 

your American PC, you want a low price, 

but not something foreign. You want 

American quality. American specs. 

An American look and feel. 


Which really means you want the 

kind Uncle Samsung makes. 


Because Samsung has been making 

them that way in Korea since 1979. 

For some of America's largest 

PC manufacturers. So they're 

already as familiar as the 

4th of July. 


But now you can buy 

Samsung terminals and 

monitors with Samsung's 

name on them. And 

save yourself plenty of 

Yankee dollars. 


Our 12" and 14" terminals emulate all of America's 
most popular models. Our monitors do too, and come 
in a range of cabinet styles. 

And our stateside group, Samsung Electron Devices, 
has an American design team on staff to answer 
queries and help OEMs with custom designs. 
Just call (213) 404-1835. 

Meanwhile, our perfected manufacturing techniques 
keep the costs down. And our automated, robotic, 

assembly lines turn out everything from CRTs to 
terminals to computers. All to U.S. standards. 

So there's no reason to connect your PC to 
something foreign in order to save 

money. You can join up with 
Uncle Samsung. 

Cg ~!~~~~G 
Inquiry 273 for End-Users. 
Inquiry 274 for DEALERS ONLY. 

HOME OFFICE 
71H FL. THE JOONG-ANG 
DAILY NEWS BLDG. 
7 SOONHWA-DONG, CHUNG-KU 
SEOUL, KOREA 
TEL: (02) 755-2333 (511- 513) 

(02) 757-2095 
TELEX: STARNEC K33217, K22596 
FAX: (02) 756-4911, 757-4822 

USA HEAD OFFICE 
LOS ANGELES TOKYO 
TEL: (213) 404-1835 TEL: (03) 581-5804, 581-9521 /4 
TELEX: 183423 SEDLA TELEX: 2228009 SANSEI 
FAX: (213) 928·n48 FAX: (03) 581-4835 
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FAX (408) 970.9534 FAX: (01) 430-0096 
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YOU CAN 

WRESTLE WITH 


AFEW 

THOUSAND LINES 


OF CODE TO 

PROGRAM YOUR 

EXPERIMENTS. 


Developing scientific experiments takes creativity. 
Writing code to run them takes sweat. Atleastit used to. 

But no longer: Because we've just solved the scientific 
and engineering programming problem. 

ORYOU CAN USE 

LabVIEW. 


Picture the perfect progranuninglanguage. 
Imagine software where diagrams are reallyexecutable 
programs. 

Imagine running experiments and simulations through 
front panels that loo!<and act just like instruments. On 
screen! . 

Imagine reusable software modules that can control 
your instruments, i11 {11/y applicatioll. Programs for data 
acquisition, data reduction, signal processing, analysis, 
conversion, and display. 

Imagine aprogrammingenvironmentso powerful that 
productivity is measured in hours instead of days. 

The Macintosh made it possible. LabVIEW made it 
happen.Automated testing, measurement, and simula­
tion has never been easier or faster. 

Call for details. 800/531-4742. 

DESKTOP ENGINEERING HAS ARRIVED. 

y.NATIONAL 
~ ~~~!~!~~NTS 

~ Austin, TX 78727 

800/531-4742 512/250-9119 
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PC Engineering Solutions 


~ Madnlosh Plus 

Froin The Leader in Finite Elelllent Analysis 
The MacNeal-Schwendler Corpora­
tion provides a family of engineering 
software solutions for use on your 
personal computer. 
Mechanical engineers and structural 
designers can increase product relia­
bility and cut material costs with these 
powerful yet easy to use PC-based 
software programs. 

II!!!! MSC/pal 2 is a 3-D finite ele­
iil ment analysis program for the 
IBM PC. It performs static analysis 
with multiple loading subcases, natu­
ral frequencies and mode shapes, 
transient response and frequency re­

sponse. Color shaded contour plots, 
deformed animation , XY plots and 
CAD interfaces are standard features. 

"' MSC/pal is a similar finite ele­
ment analysis program for the 

Apple Macintosh. It features the stan­
dard Macintosh user interface, with 
pull-down menus and dialog boxes. 
~MSC/cal is a finite element 
~ heat transfer program for the 
IBM PC . It has steady-state and tran­
sient analysis capabilities, with color 
shaded contours and XY plots. 
II! Put MSC's family of PC-based 
iii engineering programs to work 

MSC/ is(/ t tt,i:,fu 1•r('1, 1r11dm1ark (}I nw MmNt'ttl -Scl111'('IU/frr Corp11m1io11. /UM i.\' II n·.i: i.1·1nn/ mull'lmlr~ of /nl1'0/llli111u1/ llmi111 '!iX Mr whi111·.1· 
Corpom1io11 . M"c l/frJJ /i is a tr11tle11111rk !iCt'll.\"c·d lo Applt· Co111p1111·r, 111('. 

for you today. 
The MacNeal-Schwendler Corpo­
ration offers volume, retailer and 
educational discounts. For more in­
formation call (213) 258-9111 or write. 

The 
MacNeal-Schwendler 
Corporation 
815 Colorado Blvd. , Los An geles, CA 90041 



The Dark Ages of 
online information are over. 

Now experience The InfoMaster®Age-FREE! 

Until now, electronic information services were 
positively medieval. Their systems were developed 
by specialists for specialists-and only a wizard could 
decipher them. 

Now there's lnfoMaster-the extraordinary information 
service from Western Union. It's an exciting new realm 
of on line information. Powerful. Practical. Easy to use. 
And we want you to experience it-firsthand' 

A wealth of problem-solving 
information about your business. 

Whatever business you're in, lnfoMaster makes critical 

information immed iately accessible. Timely, comprehen­

sive information. About your business. Your market. 

Your prospects. Your competition. 


InfoMaster puts the world's leading online vendors-

BRS, Dialog, NewsNet, Vu/Text and more-at your finger­

tips. Information from over 800 databases! Names like 

Moody's, Standard & Poor's, TRW, and Dun & Bradstreet. 


No computerese. It's easy to use! 

lnfoMaster bridges the obstacles that can keep you out 
of most other online services! lnfoMaster makes it easy 
to log on ... easy to pick the right database ... easy to find 
the right information. 

In fact, you don't even have to know which database to 
choose. lnfoMaster will act as your guide ... leading you 
there, one easy step at a time. Plus, there's free online 
assistance from a specialist, 24 hours a day. 

The instant rewards of instant information. 

With lnfoMaster service, you spend less time looking for 
information ... have more time to think about it. This can 

© 1987 The Western Union Telegraph Company. 
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make a big difference in your reports, presentations, 
recommendations and decisions. Not to mention 
your career! 

EnterThe Age of lnfoMaster today 
-with your complimentary password! 

There's no faster, better way to see how lnfoMaster 
service can work for you than by experiencing it for 
yourself-FREE. So call now or mail the coupon today.* 

Call now for your ComRlimentary Password. Then 
get on line and experience InfoMaster FREE. 

1-800-247-1373 Dept.SOI 

JnfoMaster civilizes electronic information. 

I Requ;;y:;r Com-;;Jim-;;;t;; ~s~1by pho~ I 

I 
I 

or mail. Sample lnfoMaster service-FREE.I D YES! I want to sample the world's largest electronic 
information source-FREE. Please provide me with a 
complimentary password so 1 can log on to 
lnfoMaster without charge or obligation. 

D 1 just want more information at this time. Please


I send me a FREE lnfoMaster Kit. 


I 
I 
I 
I 
I ~-El.F:l'llO~E I 
L 

Mail to: lnfoMasler. Dept. SOI _J 
_ ~1~h~a~ui~O~a~ i52 '1·1:±!!!_1 _ ~ 

*Respond now and receive a FREE full-color lnfoMaster poster. 
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Add up to 96K 
above 640K to all 
programs, including 
PARADJX and 1-2-3. 

Parity-checked 256K 
vlith a one-year 0

warranty 

Run custom software 
or the 3Zl0 PC 
Control Program 
above 640K 

Break through the 640K barrier. 
MAXIT increases your PC's available 
memory beyond 640K. And it does 
it for only $195. 

MAXIT includes a 256K half-size 
memory card that works above 
640K. MAXIT will • 
• 	 Add up to 96K above 640K to all 

programs. 
• 	 Run memory resident programs 

above 640K. 
• 	 Top off an IBM AT's memory from 

5 l 2K to 640K. 
• 	 Expand 1-2-3 Release 1 A or 2.0 

worksheet memory by up to 256K. 
• 	 Add expanded memory above 

640K to programs like Symphony 1 1 . 

Big gain - no pain. 

Extend the productive life of your, 
IBM PC, XT, AT or compatible. Build 
more complex spreadsheets and 
databases without upgrading your 
present software. 

MAXIT™memory works above 6401{ 

for only $195. 


Run resident 
programs like 
Sidekick above 640K 

Top offa 512K IBM 
ATs memory to 640K 
and add another 
128K beyond that. 

Short card works in 
the IBM PC, XT. AT.' 
and compatibles 

Add expanded 
memory to programs 
suppo11ing the 
Lotus/Intel/ 
Microsoft 
speciflcation 3.2. 

Installation is a snap. 
MAXIT works automatically. You 
don't have to learn a single new 
command. 

If you have questions, our cus­
tomer support people will answer 
them, fast. MAXIT is backed by a 
one-year warranty and a 30-day 
money-back guarantee. 

Order toll free 1-800-227-0900. 
MAXIT is just $ 195 plus $4 ship­

ping, and applicable state sales tax. 

Buy MAXIT today and solve your 

PC's memory crisis. Call Toll free 1­
800-227-0900 (In California 800­
772-2531 ). 

We accept VISA, MC, AE, and DC. 


~'~~ 
1tnri 

OsborneMcGra\\~·Hill 
2600 Ten lh Slreel. Berkeley California 947 10 

MAXIT 1s a trademdrk of McGraw.Hill CCIG soltwcire. IBM is a reqisl£'1'ed lrademdrk of lnfemdhoncil Business Machines Corporation, I ·2·3 and Symphony are 
registered trademarks al Lotus Development Corporalton. Sidekick 1s a reg15tered trademark of Borldnd lnlemaltonal, Inc, PARA[X)X 1sa lradernark of ANSA Inquiry 218 
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TurnYour Cottage into a 

Ranch House for $79.95. 


With AUTOSKETCH™ 

Draw Chane USew Assist Settings Measure File 7'1. 21:1 

U11do Fl 

Redo fl 

Erase Fl 

~ 
Johtc 
Scale 
Mirr-or 
Jr'Lt.i r• 

Draw Change Vi ew Ass ist Sett ings Measure Fi le 

Croup 119 

Ungroup At& 

Draw Assist Settings Measure File il'lc ZI: Inave fS 

(op~ 1' l=====:;:i 

17.6 

You've drawn your cottage. With your mouse, 
choose Stretch from the Change menu .. , 

RAM CJ 

J 

Select the portion of your drawing you w ant to 
stretch .. 

Only five years ago, computer-aided 
design was affordable only by the very largest 
companies. Then came AutoCAD~ which 
brought CAD to the personal computer, and to 
the desktops of more than 60,000 architects, 
engineers, and designers. 

But what about you? Are you one of the 
tens of millions of others who draw? At home: 
laying out your office, designing your dream 
house, or making carpentry plans. At work: 
making facility layouts, assembly instructions, 
shop-floor setup diagrams, and inspection 
checklists. Or at school: learning the princi­
ples of drawing and design. 

You're probably still drawing the hard 
way-by hand. You can't justify the price of a 
full CAD system, nor do you want to spend 
the time to master a system with the complex­
ity and power demanded by a full-time profes­
sional. Now, there's a computer-aided design 
tool for you. 

Introducing AutoSketch 
AutoSketch is full-function computer­

aided design software for creating line art. 
You draw with a mouse, using pull-down 
menus and dialogue boxes. If you're like most 
AutoSketch users, you'll be drawing in less 
than an hour. Your drawings will be far more 
accurate, and you'll spend less time creating 
them. With AutoSketch, you can revise a 
drawing and make a new clean copy in 
seconds: no more erasure marks or redrawing 
the final version. 

A New Way To Draw 
AutoSketch automatically draws lines, 

arcs, circles, polygons, and smooth curves. 

IBM PC. XT, and AT are trademarks of International Business 
Machines Corporation. 

You can add text of any size. You can build 
libraries of frequently used symbols, draw in 
colors, and use differing line types to distin­
guish objects. You can even draw on multiple 
layers and look at them in any combination. 

Freedom to Experiment 
Once you've drawn something, you can 

move, copy, rotate, mirror, and erase until it 's 
just right. You can work on objects as a group, 
or break groups apart. Change your mind? You 
can Undo anything you've done. Change your 
mind again? Use Redo and put it back. 

Accuracy You Can Count On 
AutoSketch drawings are precisely dimen­

sioned, with an accuracy of more than six 
decimal places. You can have AutoSketch 
dimension your drawings just by pointing to 
the distances to be measured. When you scale 
or stretch the drawing, the dimensions change 
automatically. You can "zoom in" to work in 
detail, then "zoom out" to see the whole 
picture. AutoSketch even allows you to 
measure angles and areas, so you'll know how 
much carpet to buy forthat new room you're 
planning. 

AUTOSKETCH.. 

from the Makers of AutoCAD 


Autodesk, Inc. 

2320 Marinship Way 

Sausalito, CA 94965 


M ove the pointe1; click, and the j ob's done. (The dimen· 
sion changes automatically) Add the f inishing touches, 
and your ranch house is complete. 

Make A Hard Copy Easy 
When your design is done, you can make a 

paper copy on any one of a large selection of 
printers and pen plotters. And you can print 
any section of your drawing as well, at any 
scale you like. 

Enhanced Speed 
Ifyou have an 8087 or 80287 math 

coprocessor, you can run AutoSketch as much 
as three times faster. With the enhanced ver­
sion of AutoSketch, which requires a math 
coprocessor, you can experience up to nine 
times the speed, and for a price - $99.95 ­
that isn't nine times higher. 

If, over time, you want to go further with 
computer-aided design, you can move on to 
AutoCAD 2.5 and take your AutoSketch draw­
ings with you-they're fully compatible. 

Find out for yourself why so many profes­
sionals draw with computers. Ifyou have a PC, 
you can enter the age of computer-aided design 
for just $79.95. Why wait? For the name of an 
authorized dealer near you, call 800-445-5415. 
Or simply order direct with a credit card by 
calling 800-772-9200, ext. 329. 

Am0Ske1ch runs on IBM PC, XT, and AT PCs and 100% compati­
bles. We recommend 512K RAM minimum and two floppy disk 
drives or one floppy disk and a hard disk. AutoSketch suppo11s the 
Hercules l M Graphics Card, the IBM ColorGraphics Adaptor (in 
monochrome mode}. or the IBM Enhanced Graphics Adaptor with 
256Kgraphics memory and the Enhanced Graphics Display. You 
can use the Microsofte mouse (or compatible), or a joystick as 
yourpointing device. For compatible printers and plotters, call 
800-445-5415. 

DON'T MISS AUTOCAD® EXPO '87, JUNE 23-26, AT THE WASHINGTON, D.C CONVENTION CENTER. 
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including Review Feedback 

PC Scheme 
The review entitled "PC Scheme: A Lex­
ical LISP" by William G. Wong (March) 
emphasized some of PC Scheme's ad­
vanced features, such as continuations 
and engines, but it did not mention envi­
ronments (used to implement SCOOPS), 
streams (like lists, but with delayed evalu­
ation), and ports (files and windows), 
which are also first-class objects. Also, 
Mr. Wong faulted PC Scheme for not in­
cluding record structures, when, in fact, 
its define-structure is similar to def­
struct in Common LISP and creates ex­
tensible structures whose instances are 
equipped with accessors and recognizers. 

PC Scheme has a string-read func­
tion, called read-line, which reads a 
line from a port and returns it in a string . 
However, read-line does not echo 
when reading from input or from a win­
dow, a fact that impedes interactive 
programming. 

Readers should note that PC Scheme 
also runs on the TI Professional, and it 
gives you control of the excellent graph­
ics on this computer, as well as on the 
IBM PC. It also gives full control of char­
acter attributes on either computer. 

Finally, Abelson and Sussman 's re­
markable book is not the only source on 
PC Scheme. Daniel P. Friedman's The 
little L/SPer uses PC Scheme syntax, 
and Kent Dybvig's new 1he Scheme Pro­
gramming Language gives extended ex­
amples, including examples using contin­
uations and engines. 

Roger B. Kirchner 
Northfield, MN 

Atari 1040ST 
I just read the review of the Atari 1040ST 
by Dave Menconi (February). Overall, it 
was a positive and generally unbiased re­
view. However, there are a couple of 
points that I would like to bring up. 

In the Disk Access in BASIC Read and 
Write tests, I found it disturbing to see ST 
BASIC results being graphed against the 
more optimized BASICs of the Amiga 
and the Macintosh. ST BASIC is the 
slowest, most clumsy BASIC available 
for the ST. It takes minutes instead of sec­
onds to load relatively large files. For the 
reader to see this in a comparison with 
the other computers, it gives the illusion 
of the 1040ST being generally slow. This 
is not the case. Quite a few complete BA­
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SI Cs for the ST are lightning fast, such as 
Fast BASIC from Computer Concepts or 
LDW BASIC. These alternate BASICs 
would speed up the 1040ST's test results 
significantly. 

My second point concerns disk 1/0 
speed and storage size. The ST drive ca­
pacity is 360K bytes and 720K bytes, as 
Mr. Menconi states. However, if you use 
one of the many formatting programs 
available in the public domain, you can 
pack just over 400K bytes on single-sided 
drives and around 809K bytes on double­
sided drives while maintaining compati­
bility with all file-copy and file-load 
applications. 

Rod Swanson 
Napa, C4 

I could not agree with you more that using 
ST BASIC in the benchmarks skewed the 
results. Unfortunately, at the time that I 
wrote the review (I completed it in Sep­
tember 1986 and started it some months 
before that), there were few alternative 
BAS/Cs available. 1hank you for pointing 
out some of the alternatives that have be­
come widely available since then. 

-Dave Menconi 

I enjoyed Dave Menconi 's review of the 
Atari 1040ST. Based on my experience 
with my functionally equivalent Atari, I 
have a few comments relative to the basi­
cally excellent review. First, I've found a 
good way to use the right mouse button 
with the desktop. When you have two or 
more windows open, you can hold down 
the right mouse button and use the left 
button to make a selection from another 
window. I have found this particularly 
useful when copying files from one disk 
(or RAM disk) to another disk, since you 
do not have to change the active window 
when using the right mouse button. 

Next, Mr. Menconi states that if you 
have a folder open, "you cannot access 
any of the other files" on that drive. Actu­
ally, you can access those files: You sim­
ply open a second window for that drive 
by clicking on that drive. You can have up 
to four desktop windows open at any one 
time for accessing files. 

Finally, Mr. Menconi says that "the 
icons are arranged for you." True, the 
icons do have a default position, but you 
are free to move them wherever you want 
on the screen. Then you can point to and 

click on the option to save the desktop. 
Thus, the next time you boot from that 
disk, the icons will come up in the same 
position you established. 

E. Frank Carlson 
Maple Valley, W4 

1hank you for comments, especially your 
tip about the left and right mouse buttons. 
I'd like to note that the icons I described 
as being arranged for you are not the 
icons on the desktop, but the.file icons in 
a disk window, which are, indeed, ar­
rangedfor you. 

-Dave Menconi 

This letter is a group effort in response to 
the review of the Atari 1040ST. We all 
have extensive experience with our Atari 
STs, and many of us have a great deal of 
experience on many other kinds of com­
puters, including the Macintosh and the 
IBM PC. The review, in ouropinion, was 
written with a preconceived bias and, as a 
whole, was negatively presented. 

One comparison that Mr. Menconi 
made was between the 1040ST's TOS op­
erating system and the Macintosh's Find­
er. He mentioned that the Finder was in­
tended to be the "perfect user interface." 
If you are going to compare the 1040ST 
to a possible advantage of the Mac, then 
at least mention that the Mac is incapable 
of displaying color, a severe disadvantage 
if you consider user-friendliness. It 
should also be noted that the ST can run 
without the GEM desktop with any of 
several command-line interpreters using 
MS-DOS, Unix, or CP/M commands. 

For some reason, Mr. Menconi pre­
sented the fact that the 1040ST does not 
include an RF modulator as a real nega­
tive. Of course, the IBM PC and the 
Macintosh don't have one, either. But if 

continued 
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Ven.Jel clears 

the path 


to 2400 baud. 

Trying to install a 2400 baud modem in your PC can make you feel 
like you're trying to get through a maze. 

With most 2400 baud modems, you'll wade through pages of docu­
mentation ... only to learn that you must set dozens of parameters 
and reconfigure your software. Even buy all new software. 

correction built-in. 
Like all of our PC 

Ven-Tel 2400 baud modems eliminate the barriers.Just plug one 
in, and you're ready to transmit your data twice as fast. Using whatever 

software you're using today. 
Choose Ven-Tel 2400 baud 

modems in either ourconvenient 
desktop, or Half Card'" internal, 

versions. Each requires minimal 
installation and will automat­
ically connect with 1200/300 

baud modems and services. 
And each is available with 
or without X.PC error 

products, Ven-Tel 
2400 baud modems 
are backed by a free 
five-year warranty. 
No other major 

manufacturer even comes close. 
So when you decide to shift into high gear, 

do it with a Ven-Tel 2400.We give you the speed 
you want-without making you work for it. 

Ven:rel 

Modems 

Our free 24-page booklet, "How to Select The Correct Modem;' contains specific 
information about ourfull line of Ven-Tel 1200 and 2400 baud modems.To request your copy, 
call 800-538-5121. In California, call 408-727-5721. 
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FORTRON PRESENTS 
THE DEPENDABLE POWER 

While some power supply 
importers reduce their selling 
prices by using cheaper materials, 
we at Fortran do not jeopardize 
our discriminating customer's 
faith in our standards of quality 
by such compromises. 

Here are some 
differences: 
• UL recognized, CSA certified model optional 
• OVP. OCP. short circuit protection 
• Meets VOE requirements 
• MTBF 34,000 hrs 
• Four drives connectors 
• Use Burndy® connec tors 
• Shielded power cord 

150 WATT PC XT• Built-in EMI fi lter 
Direct Replacement for IBM® • One full year warranty 

PC XT Power Supply 

and highest performance 
80386 CPU MOTHER BOARD 

• 8 Layers high quality 

• Stuffed and tested in 

• 	Support RAM-BIOS 
• 	Standard 2 MB RAM 
• Two-way interleaving 

memory 

• FORTRON CORPORATION 
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you really need one, you can buy a third­
party RF converter and add it to your ST. 
However, we are lost as to why someone 
would want to buy a $1000 computer with 
the graphics quality of the ST and use a 
standard TV as the display screen. 

Another point about user-friendliness: 
Isn't it nice to have all those function keys 
available? The Mac has no function keys . 
Switching resolutions is not a problem, 
either. It can be software-selected, as 
shown by the paint program,' NEO­
chrome, which comes bundled with the 
computer. If you think that the ST meth­
od of switching resolutions is a quirk, 
then having to press Command-E every 
time you want to remove a disk on the 
Mac is a "QUIRK+." 

Mr. Menconi made no comment on the 
ST's 640 by 400 monochrome screen or 
dual-resolution RGB monitor. He also 
did not mention that the system includes 
RS-232C, parallel, and DMA ports; a 
cartridge slot (for running Mac products 
faster than the Mac using the new Magic 
Sac emulator); or the MIDI ports. We 
had to laugh when we read the statement 
"Unfortunately, relatively little software 
is available that really makes use of the 
windows, menus, and icons so character­
istic of1DS." While we agree that a good 
word processor has been a long time 
coming, most other areas have been taken 
care of quite well. Look at the public do­
main CP/M-Z80 emulator put out by 
Atari; the Macintosh emulator, Magic 
Sac; and the public domain emulators for 
the Apple II, Commodore 64, and Atari 
8-bit software. There's also DEGAS 
Elite, a powerful paint program; GEM 
versions of VIP Professional and 
dBMAN; and powerful MIDI software. 

The 40-folder limit per disk is not as 
Mr. Menconi presents it. You can have as 
many folders on a disk as you want, but, 
in the version offfiS he looked at, if you 
access more than 40 folders between sys­
tem resets, you risk a directory error. 
However, some , of us have ignored this 
precaution for as long as we've owned 
our STs, and no dire consequences have 
been reported. One last note: The Esc key 
does not update the screen; it only up­
dates the current working window. 

All in all, many people who are look­
ing for a good, inexpensive computer 
with the advanced characteristics of the 
ST may be misled by this review. 

Miami Valley Atari Computer 
Enthusiasts (MVACE) 

Huber Heights , OH 

1hanks for your feedback on the review. 
I'd like to clarify some points you brought 
out, however. I thought it appropriate to 
briefly contrast the ST with the Macin­

conri1111ed 

• 	On board 2 serial, J parallel 
port 

• On board 80287 socket 
• Two 32 bit four 16 bit 

two 8 bit expansion slots 

3225 Seldon Court 
Fremont CA 94538 

f41 SJ 490-8171 

Telex: 559291 Fortran 
Fax: f415J 490-9156 
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Georgia World Congress enter 
Atlanta, GA 
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A disk each month c.fq $ 
~~ '.Jo

PACKED with PROGRAMS ~~,$~0~~, 

DISCOVER UPTIME. You deserve the best from your 
computer. Have tlle best and save the most with UPTIME. 

We make it easy and inexpensive - a disk each month. 
You deserve value. At UPTIME we believe in value. That's 
why each month 30,000 people like you enjoy a disk 
packed full of programs and Information. 

Make life easier & get more from your computer. 
Organize your life and be more productive witl1 
home management and finance pro­
grams. Have fun learning with our 
educational programs and fun 
relaxing witl1 gamesand ad­
ventures. You will find 
business, graph­
ics, utilities 
&more! 

At least eightgreat programs on every disk. 
What's the opposite of "downtime"? It 's UP­
TIME, of course. Just imagine .. . a disk each 
and every month, delivered right to your door 
and packed with programs for your micro. 

Subscribe now, with our introductory offer! 
Satisfaction guaranteed, or your money back. 

Make the very next disk yours! Fill in the 
coupon and return it to us, or simply 

call. We'U start youT UPT 1\fE subscrip­
tion immediately. 

Call 
1-800-437-0033 



CProgrammers! 

db_\/15TA":high-speed DBMS 

written exclusively for C 
NOW offers SQL-based query 
High-Speed data retrieval and access .. 
just two benefits of using Raima's network 
model DBMS. db VISTA. Combine these 
design benefits With those of C-speed. 
portability. efficiency, and you begin to 
understand db VISTA's real measure.. . 
performance. ­

Says, Dave Schmitt, 

President of Lattice, Inc. 


"If you are looking for a sophisticated C 
programmer's database. db_VISTA is it. It 
lets you easily build complex databases 
with many interconnected record types. 
Raima's customer support and documen­
tation is excellent. Source code availability 
and a royalty-free run-time is a big plus:· 

db_QUEAY"":new simplicity 
retains performance! 

db_OUERY, our new C-linkable, SQL­
based. ad-hoc query and report writing 
facility ... provides a simple. relational view 
of db_VISTA's complex network database. 
No longer will you give up performance for 
simplicity ... combine db_OUERY with 
db_VISTA ... you have both! 

• Written in C 
•Royalty-Free 
•Source Code Available 
•Multi-user and LAN capability 
• Fast B-tree indexing method 
•Transaction processing 
•Faster without Data Redundancy 
•Complete Documentation 
•Operating systems: MS-DOS, 

PC-DOS, UNIX, XENIX, SCO XENIX, 
UNOS, ULTRIX, VMS 

• C compilers: Lattice, Microsoft. IBM, 
DeSmet, Aztec, Computer Innova­
tions, XENIX and UNIX 

30-day Money-Back Guarantee 

Royalty Free 
Price Schedule 

db_VISTA 

Single-user $ 195 
Single-user w/Source $ 495 
Multi-user $ 495 
Multi-user w/Source $ 990 
NEW: 
VAX Multi-user $ 990 
VAX Multi-user 

w/Source $1980 

Call Toll-Free Today!• 
1 (800) db-RAIMA 

(that's 1-800-327-2462) 
-ORCall 1-206-828-4636 

[N~~O·~~M fu 
10

3055-112 NE., Bellevue, WA98004 USA 
(206) 828-4636 Telex: 6503018237 MCI UW 
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tosh, a major computer that has a similar 
user interface. It \1.'l1S not my intention to 
do a thorough comparison. 

1he graphics resolution, ports, and 
cartridge slot were all mentioned in the 
article or the text box. Since all this infor­
mation \1.'l1S gone over in great detail in 
the Atari 1040ST Product Preview 
(March 1986 BITE), I thought there \1.'l1S 

no need to repeat it in the review. 
When I wrote the review, only about 20 

percent of the software available made 
use of menus, icons, and windows. I am 
happy to report that this figure has been 
climbing steadily since then. 1he specific 
software products you mention either 
don't use menus and windows or simply 
weren't available at the time. 

-Dave Menconi 

53 Dot-Matrix Printers 

I just had to write to express my apprecia­

tion for the review entitled "State of the 

Art in Dot-Matrix Impact Printers" by 

Jane Morrill Tazelaar and George A. 

Stewart (April). What a thorough analy­

sis! This one review was worth the price 

of a year's subscription and is a great ser­

vice to customers and vendors. 


But I can't for the life of me figure out 
where you got the figures for sound levels 
in the graphics mode. Does the Depart­
ment of Defense know about Radio 
Shack's DMP 130? A level of 583 dB is 
about 7 on the Richter scale. 

Walter Clark 
Fullerton, C4 

Playing the Odds 
Mr. Carlisle's letter in the March issue 
reminded me ofanother speed-up method 
I came up with while exploring the Man­
delbrot set. 

The idea is to exploit the area-coher­
ence of the drawing-namely, the fact 
that it consists of large areas of constant 
color. If, for example, a pixel is painted 
red, then its immediate neighbors are 
likely to be red, too. 

The algorithm regards the pixels of the 
drawing area as two inter.leaved groups 
(A and B), analogous to the black and 
white squares on a chessboard. Note that 
each pixel in group B is surrounded by 
four pixels from group A. 

Phase 1 of the algorithm paints each 
pixel in group A using the regular itera­
tions loop. Phase 2 paints each pixel in 
group B according to the colors of its four 
surrounding neighbors. If all four neigh­
bors are of the same color, then the pixel 
receives that color. Otherwise, the 
pixel's color is determined the hard 
way-by the regular iteration loop. 

Recurring trials with various parts of 
the Mandelbrot set indicate close to 50 
percent reduction in run time. This im­

provement is due to the fact that very few 
pixels in group B lie close to the border 
between two colors. Consequently, the 
iterations loop has to be entered very few 
times during the second phase. 

The price to be paid for increased 
speed is decreased accuracy. During 
phase 2, a pixel might receive the wrong 
color. Such errors, however, are hardly 
noticeable, because they can only occur 
in areas of the drawing where feature size 
is in the order of magnitude of two pixels 
or less; and even in these areas, the prob­
ability of a given pixel being painted in­
correctly is only (n -1 )/n4 , where n is the 
number of distinct colors used in the 
drawing. On my microcomputer, using 
16 colors, this is less than 0.03 percent. 

If the pixels in group B are processed 
in raster order, then each pixel in its turn 
has six painted neighbors. The colors of 
all six may be compared, to reduce the 
chances of error even further. 

OferFaigon 
Tel Aviv, Israel 

The check for repeating values that Mr. 
Carlisle mentioned in the March issue 
will indeed speed up calculations for 
points that lie within the Mandelbrot set. 
However, it adds some overhead to each 
iteration, whether or not the point is in 
the set. This overhead is not worth it for 
most plots, because people tend to want 
to see areas that are dominated with 
points that do not lie in the set. 

Mr. Chi's point on the magnitude of 
the cutoff (also in the March Letters sec­
tion) requires some clarification. We 
agree that there is no magic cutoff, and 
256 will work for initial explorations at 
low magnifications. However, at higher 
magnifications a larger number is often 
necessary . We have seen plots where a 
cutoff of 6000 or more significantly im­
proves the picture. 

Regarding speeding up the calcula­
tions: If you have the 8087 chip, we sug­
gest that you program in assembler, use 
all eight registers, and go back to mem­
ory only when necessary. Also, 16 bits 
will not be enough for serious explora­
tion-we suggest 32 bits or more. Mr. 
Chi's comment regarding fixed-point 
math is otherwise excellent. . 

Mark W. Bolme 
Bellevue, W4 

Perspective Check 
In Kenneth Perry's article "Abstract 
Mathematical Art" (BYTE, December 
1986), the following sentence caught my 
attention: 

"These one-dimensional automata are 
'mathematically irreducible' -there is no 
shortcut to determine whether a given 

continued 
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automaton with a given rule and a given 
initial state will lead to a cyclic structure 
of long period, a finite structure of long 
life, or some other possibility. Therefore, 
the approach taken by this program is not 
naive. We are not playing a trivial game 
whose outcome could be more easily pre­
dicted by a more sophisticated mathemat­
ical approach." 

I just wondered about the foundations 
for such a definitive statement. When I 
wrote to Mr. Perry about it, he kindly 
sent me a copy of Stephen Wolfram's arti­
cle "Computer Software in Science and 

Mathematics" in the September 1984 
Scient{fic American. Here are two ex­
cerpts from this reference: 

"Universal computation has been 
proved for a simple two-dimensional cel­
lular automaton .... It is strongly sus­
pected that several one-dimensional au­
tomata are also universal computers" ­
that is, admit no mathematical shortcuts 
to decide their future behavior. 

"It is not yet known how widespread 
the phenomenon of computational irre­
ducibility is among cellular automata or 
among physical systems in general" (my 

30-Day Evaluation Program 

• Completely automatic 
operation 

•From l msec to 4 msec 
switching time 

• Audible and visual 
status indicators 

• Order - ship same day 
• Full one year warranty 
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* BLACKOUTS 

* SPIKES 
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* EMl/RFI 
See Us At: 
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230 V Units Also Available - Dealer Inquiries Welcomed 

1455 LeMay Drive Telephone: 
Carrollton, Texas 75007 (214) 446-7363 

PARA SYSTEMS, INC. 
'-' 1-800-238-7272 

italics in each quotation). 
I think Mr. Perry's passage from these 

assertions to his conclusive statement il­
lustrates two frequent mistakes. The first 
concerns elementary logic: The negation 
of the statement "All automata are re­
ducible" is not "All automata are irre­
ducible," but "There is at least one irre­
ducible automaton." 

The second mistake is perhaps not just 
a mistake, but (in my humble opinion) a 
mistaken attitude toward computers and 
their role in the process of scientific de­
velopment. It is true that many physical 
problems presently escape our compre­
hension. It is also true that computer sim­
ulation greatly enhances our inside view 
of these problems. But please, don't con­
fuse ignorance with impossibility; don't 
confuse computer simulation with theo­
retical thinking and research; and most 
important of all, don't deny from the out­
set the possibilities of good old-fashioned 
brainwork. Maybe, after ·all, what these 
last years of our century lack is not better 
mainframes, but better brains. Maybe 
after all we are now playing a trivial 
game. 

Ricardo Slutzki 
Buenos Aires, Argentina 

Fantasy Not Needed 

I have ambivalent feelings about the arti­

cle "The Potential for Interactive Tech" 

nology" by Alfred Bork (February 

BYTE). I agree totally with his feeling 

that our schools need tremendous im­

provement and that we must be willing to 

spend money to get that improvement. 


Education is an investment in national 
security, and conservatives are dreadful­
ly inconsistent when they oppose ade­
quate funding for education. I have ob­
served in some of my acquaintances the 
lack of respect for teachers that Mr. Bork 
mentions. 

However, Mr. Bork lost my sympathy 
when he brought in the science fiction 
concept of computers monitoring stu­
dents' brain waves to ascertain their level 
of understanding. He might as well have 
brought in the equally fantastic notion of 
computers directly manipulating stu­
dents' brain waves so as to impart learn­
ing without effort on the students' part! 
These concepts have no place in a serious 
discussion of how to improve our educa­
tional system. 

Computers are a part of society, and 
will become more so as they become 
more powerful and less expensive. They 
have a place in schools, both as a learning 
aid and because students can no longer be 
considered truly I iterate without at least a 
basic understanding of computers. 

But I have a big quarrel with anyone 
co111i11ued 
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Dae-Easy Version 2.0, 
The Most Amazing 
Combination Of SJ!eed 
Power, Flexibility, Ease' 
Of Use And Value 
Ever Offered. 

We proudly announce Dae-Easy 
Accounting, the next generation. It 
will set new standards of performance 
and value. 
Version 2.0 is 
a dramatic im­
provement over 
our revolution­
ary, best ·i mtnt~r 
selling origi­ 1985 
nal package PRODUCT 

OF THEthat won Jnfo­
YEARWorld's 1985 

overall "Best ~ 
Software 
Value" and 
PC World's 
1986 World Class Award. 

Naturally, we've kept all the impres­
sive features that have led nearly 
200,000 users worldwide to rely upon 
Dae-Easy Accounting. The new 
Dae-Easy Accounting 2.0 has over 51 
major enhancements from our first 
record setting package. 

Experts Will Love Its Power. 

Beginners, Its Simplicity. 

And Everyone, Its Price. 


New Dae-Easy Accounting destroys 
the myth you have to trade-off power 
for ease of use. Version 2.0 has awe­
some power that can help you better 
manage virtually any type business-­
fast. You'll have quick, finger-tip 
access to vital infom1ation about cash 
flow, pricing, inventory turns, sales trends, 
profitability, and more. 

$f6PJ~5 


Enter A New Age In Accounting Software. 

you simply answer five easy questions. 
Dae-Easy has a n.ew expanded manual 
plus context sens1­
tive help to guide 
you every step of the 
way. 

Best of all, Ver­ Take Advantage Of Our
sion 2.0 is available Special Upgrade Offer. 
at the amazingly low Upgrades are available to 
price of $69.95. current users at special discount­
Feature For ed prices for all Version 2.0 
Feature, The 
Number One 
Accounting Package On The 
Market. 

Seven poweli"ul accounting modules 
work in perfect hannony in one 
system. Data entered once is automatic­
ally posted to all other modules! 

New capabilities include department­
al profit & loss by product line or 
customer, multi-company, point of sale 
invoicing, automatic back-order 
control, sample Chart of Accounts & 
Financial Statements, service business 
billing, full help screens, on-line and 
batch processing, financial ratios and 

rnuch more. 

d these to the features which 


:ENERAL: eMul1i-company, mul1i-dcpart­
iltal •Password pro1cc1cd eExtcnsiv~ 430 
mw1uul with accounting primer eOn-l inc 
sensitive help eF.a:wJlarl ins1a\lation 

_nu-driven eOver?OOdfffcrcm rcpu(IS •Billing 
module for services eFrcc phone support* available eBatch & 
on-line processing 
GENERAL LEDGER: oModilioblc prc·dcsigncd Chon of Ac­
counts & Financial Stalcmcnts •-" Year account history ePencil 
& pen fca1ure for correc1ions eUnlimited journals eUnlimi1ed 
accoun1s •Autom<.1tic budgeting •Financial ra1ios and more 
ACCOUNTS RECEIVAllLE: oOpcn invoice or boloncc 
forward •Flexible aging eOn-linc au1oma1ic posting 
eDepartmentalizalion by cuslomer eCuslomized texl on 
s1a1emen1s eCash flow analysis eMailing labels eFlex.ible 
invoice allocations eJ Year his1ory eAutoma1ic finance charges 
•Notepad window eSupports partial payments eSales analysis 
and sales budgeting and more 
ACCOUNTS PAYAllLE: .Check printing from muhiplc 
bank accounts eAu1oma1ic allocation of available cash eVcndor 
direclories and labels • Flexible aging eOn-line posting lo other 
modules eFlexible invoice allocations eAulom<Hic reprinling of 
checks •Notepad window •Purchase forecasting eUnlimited 
alloca1ions per invoice •I 0 Invoices per check eBrowse invoice 
and more 

have made Dae-Easy the fastest selling. 
most highly praised accounting 

package in history, and you'll see 
why Dae-Easy Accounting 2.0 is 
the best accounting software for 
your business. 

products. Call 1-800-992-7779 
with your serial number to order today! 

Get Version 2.0 Performance 
For Your Business. 

You win. Version 2.0 gives you 
absolutely the best combination of user 
conveniences, power, efficiency, and 
speed in the industry ...at the same 
phenomenal price of the original. Act 
now. And put the New Age In 
Accounting Software to work for your 
business! 

TO ORDER CALL TOLL FREE 

1-800-992-7779 

IN TEXAS CALL 1-214-458-0038 

'i5:l dac software, inc. 

module~ 

n11e1hocb 
'hectic e,'\c:cc1•1"' 

costins 

(omt.~ 

n:pons 

::;011ware. 1nc. ua11as 11.. t::><!44 . 
CODE 831 

30 Dav Money-Back Guaranlce *FREE SUPPORT NOW AVA ILABLE 
Version 2.0 i~ also unbelievably Dae offl:rs JO day un"conditionUJ guarnmce un all prodw.;1s hough! Rq;islered users n.ye ive HJ minutes within 60 days 

diri.:etly from Dae Softwari! (less shipping eharg.es). Thi.:rt: is a free suppor1 on eve1y Dae-Easy software pn "1<lu1.:1 (docs not 
easy to install. To set up your files, $10 reslm:king f cc if the disk envelope is opcni.:d. indude upgrades). 
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who thinks that computers can replace 
teachers.. There is a lot of talk about "in­
teractive" educational software. The 
computer asks a question, the student at­
tempts to answer it, and that answer de­
termines the computer's next move: per­
haps another question, perhaps more 
instruction. At its worst, it is an elec­
tronic "flash card" -an inappropriate 
use of a still-expensive technology. At its 
best, it is a useful study aid. 

But perhaps the most important part of 
education is intelligent criticism. This 
may come from parents or peers, but in 
the school it is the particular job of the 
teacher. The best math teacher I ever had 
was the one who stressed that the method 
you used to approach a problem was as 
important as the answer. Application of 
method is easily learned by rote (this is an 
appropriate place for the computer), but 
before you can apply method you must 
have some method to apply. 

The assessment of how a student is ap­
proaching a problem is a task that re­
quires intelligence. Directing the student 
from his present incomplete understand­
ing toward a more comprehensive under­
standing is also a task that requires intelli­
gence. I leave it to Mr. Bork's futurists to 
speculate about intelligent computers 20 

years from now. Today we have very so­
phisticated expert systems, but nothing 
that can remotely be called artificial intel­
ligence or even the germ of artificial in­
telligence. And with no sort of real artifi­
cial intelligence yet, and none on the 
horizon, I think it is irresponsible to base 
our plans for education on concepts re­
quiring artificial intelligence. 

A computer can tell whether you have 
given the right answer, but it cannot tell 
whether your wrong answer was due to 
careless arithmetic or to use of the wrong 
formula. A computer cannot grade an es­
say on Hegel's dialectics. I fear that inap­
propriate use of computers may lead us 
away from significant areas of thought 
("What is the significance of Dostoevsky 
to Russian literature?") and toward trivial 
ones ("When did Dostoevsky write 1he 
Idiot?"). A computer cannot grade your 
response to the first question, but it can 
grade your response to the second. We 
are in danger cf letting the limitations of 
the computer determine the direction of 
our educational system. 

However, there are programs that are 
truly interactive. They let students see the 
results of their logic and require them to 
work through their mistakes. Students 
must try to understand why their mistakes 

do not work. In the process of completing 
their task, they gain insight into the na­
ture of the task. It is of this type of insight 
that real intelligence is made. 

The "educational programs" I am 
speaking of here are programming lan­
guages. I assert that the most efficient use 
of the computer in school is to allow stu­
dents to write their own programs. Pro­
gramming allows students to pick their 
level of difficulty. The severely retarded 
student can learn to write a "Hello 
world!" program. The brilliant student 
can write a relational database program. 
The rest of us can write something in be­
tween. Programming at any level requires 
you to think, not just to answer questions, 
and that is what real education requires . 

Dan Schechter 
Amenia, North Dakota 

Export Controls 
The discussion of U.S. export controls 
for personal computers (November 1986 
BYTE and Letters in the February issue) 
missed one point: This sort of interfer­
ence is not restricted to Soviet bloc coun­
tries. While living in Botswana, a country 
friendly to the U.S., I bought a Zenith 
150 series PC (a standard 8088 machine) 

continued 

GANG, SET & UNIVERSAL (E)PROM PROGRAMMER 
THREE PROGRAMMERS IN ONE: Call TODAY 1-800-523-1565• GANG EPROM Programmer: 

Support for MOS/CMOS/HMOS EPROM/EEPROMs In Florida-(305) 994-3520 
• SET EPROM Programmer: 16·Bit, 32-Bit and optional 64-Bit Words. 
• UNIVERSAL Programmer: (Optional) Bipolar PROMs, Logic Array 

Devices, 40 pn Micro Computer Devices, 3 Voltage Devices, 8 and 16 
Bit Emulation, and GANG adapter with additional 8 ZIF sockets. 

STANDARD FEATURES of the WRITER include: 

$1,495 

Model: S125-GL 
Shown with optional PROMCel 

UV Erasers from $47 

The WRITER'" supports virtually 
all MOS and CMOS EPROMs 
and · EEPROM up to 512k. The 
WRITER has complete STAND 
ALONE programming capabilities 
including data EDITing, or PC 
Remote Control with the standard 
RS232 interface. 

LOW PRICE $495 

Open and Modular Architecture allows the BYTEK System 125 to com· 
municate with most computers and Program a World of Programmable 
Devices at affordable prices. 

STANDARD FEATURES Include: 
• 64K BYTE RAM Buffer, (expandable to 1MBYTE) 
• 3-Way Device Type Selection: Manually, Electronic ID or from Menu 
• Stand Alone Operation (includes DO.TA EDITing) 
• 25 Key Integrated Keyboard, 32 Character Alpha/Numeric LCD Display 
• RS232 PC Interface for Terminal Mode. (Optional 2nd RS232 Port) 
• Formats: 15 Popular RS232 Formats • Baud Rates: 50-19,200 
• Parallel Printer Port, Centronic Compatible 

• FREE SOFTWARE UPDATES (1 year) 

BYTEK MultiProgramming Equipment offer User Friendly Operation, 
High Quality, and are backed by Dedicated Customer Service, 
Unlimited Product Support, and a Full One Year Wl\RRANTY. 

• Programs all popular 2716· • RS232 PC Interface 
27512 EPROMs & 2816 EEPROM • 12 Popular RS232 Formats 

• 32K BYTEs RAM (256K Bits) • Baud Rates: 110-9600 
• Large 6 Digit LED Display • 14 Functional Keys, including: 
• Single 28 pin ZIF socket 	 LOAD, PROGRAM, EDIT, 
• Fast Intelligent Algorithms 	 DISPLAY, ERASED CHECK, 

FILL & VERIFY 

Remote Control WRITER-RX ............ ONLY $345 


BYTEK-the #1 CHOICE in (E)PROM Programming Equipment 

CORPORATION 


Instrument Systems Division 

1021 S. Rogers Circle, Boca Raton, FL 33431 	 Telex: 4998369 BYTEK 

FAX: (305) 994-3615 
Visit our new California Sales Office: 
2847 A Whipple Road, Union City, CA 94587 
(415) 487-4694 	 MADE IN THE U.S.A. 
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through a U.S. mail-order firm and ar­
ranged to have it shipped to me. Imagine 
my surprise when I learned that it had 
been seized by U.S. Customs, who held it 
for more than a month while trying to de­
termine whether exporting it would be a 
violation of U.S. law protecting high 
technology. 

I was also advised that, should the de­
cision go against me, I would face fines 
and possible criminal prosecution. The 
final straw came when the computer was 
stolen, from a bonded U.S. Customs 
warehouse. 

I received an insurance check several 
months later, and in the meantime I 
bought the same Zenith from a local deal­
er, for the same price, with an RGB 
monitor thrown in for good measure. Ap­
parently large companies export under 
blanket licenses, however, individuals 
are forced to prove that their particular 
machine poses no national security 
threat. 

The Customs Service has more impor­
tant things to do than investigate off-the­
shelf personal computers that are avail­
able around the world and whose 

MIRRQR JI™the Crosstalk" SuperKlone~ 
You can pay more for Crosstalk• XVI and get less, or 

you can pay less for MIRROR II 

WhenY~ Decision Is Clear! 

BYTE, Ap~~l9M; Exr~ S~op iro 

"I'vedeleted!1'1YC10ss1olkfile S'ooo plugged in Mirror, ond I'm 

no!the sor1 of person who throws out trusted soltwore without 

good cous·e. I've got to hove proof, end-here it is." 


Government Computer News, July 18, 1986, P._l. Olympia 

" It is o singulor pleasure to revfew o product such os this. All 
· PC users who need to communicoh! with onothe r computer 
should buy it." 

PC Products, August 1986, Mlc.h.;el 0 . Millikin.· 


[Mirror) "A Crosstolk twin thot is complemented by o lowerpric\l 

tog, better documentotion, ond o respect for herd disks." 


·· and get more. 

As if the low price a nd- 100,%1 
Grasstall<" X'll compatibility weren't 
enough. we lip 1he sceles with exlre 
features youfe going to eppreciale: 

• B.a.d .grQun1:1 eommuni~oti'bns 
• Auto-learn Mode 
• Crosstalk• XVI Script 

Extensions 
· • More lnlormotive Online Help 
• lntegroted Full-Screen Text 

Editor 
• Additio na l l'ile Transfer 

Protocols: 
XModel!I Multi-File, 
Hayes Smartcom II and 
YModem 

• Additional Termina l 
Emulations 

• Site licensing 

10 orilor call: (.904) 878. BSM 

lv1sAUMC. Hcooi MIRRORIL~ 
Shipping/Haridling '5.00 

!COD odd '3.00) 
Oversees Orders ' 18.00 60-DAY 
Florida Residents add 5% SalesTox MONEY-BACK GUARANTEE 

MIRROR II is ovoiloble !or tlie IBM PC/ XT/AT end 100% Compo1ibles ond t~Ulites 
MS-DOS 2.0 or Higher. MIMI"' .•-llil•.lii-liillli-• 336 Office Plozo Dr.Ct0sstolk is o registered trademark of D ig ital Comml·~1icotions Associates Inc./ Hayes 
is o registered ·trodemork of Heyes Microcomputer P:1oducls, lnc./MIRROR II. Tolloho$see, Fl 32301•(904)878-8564 

· SohKlone ond SuperKlone ore trademarks of SollKlone Distributing Corporation. Tele> ; 67 14180 KlO N 
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components were very likely not even 
manufactured in the U.S. 

Fred Swartzendruger 
Alexandria, 11,4 

Calculating Areas 
Since I have just recently been involved in 
providing assistance in calculating areas, 
I read with interest the article "Calculat­
ing the Area of an Irregular Shape," by 
Stolk and Ettershank (February BYTE). 
Readers interested in this subject might 
find the following analysis useful. To 
adapt my application solutions to those of 
Stolk and Ettershank for continuity, add 
two more coordinates (E and F) to figure 
2a in the Stolk and Ettershank article. 

y 

B(x2,Y2) F(x, ·Y2) 
- -- ..-

I 
I 

0(0,0) D(x ,0)1

This method may provide a more gen­
eral solution analysis than the Stolk and 
Ettershank approach, because it doesn't 

. necessarily involve overlapping ilreas. 
The revised figure shows that Area(DAB) 
may now be described as follows: 

Area(DAB)= Area(DEFD) - Area(DEB) 
- Area(BFA)- Area(DAD) 

= X1Y2-X2Yzf2-(x, -x2)<Y2-Y1)/2 
-x,y1!2 

= X1Y2-X2Yzf2-(X1Yz-X1Y1-X2Yz 
+Xi.Yt)f2-XtY1f2 

= (X1Y2-X2)'1)f2. 

Richard L. Messeder 
San Clemente, C4 

No Easy Answers 
I am a computer store manager in Phila­
delphia (so much for your theory that 
computer store managers don't read 
BYTE), and I really take offense at the 
prevailing attitude toward the retail com­
puter business. 

Let me tell you what a typical day is 
like. First the phone rings with a question 
about software errors. The caller has no 
idea what software package she's using, 
and she purchased the hardware and soft­
ware from another vendor. Then some­
one walks in who has no idea about com­
puter equipment, and we spend an hour 
educating him only to find that he can't 

co11ti1111ed 



PRESENTING THE DIFFERENCE BE1WEEN 

FAST COMPIUNG AND FAST PROGRAMMING. 


For compiling speed, 
. you can't do better than 
Let's C. But to really 
speed up programming 
you can't do without the 
powerful source level 
debu~er, csd. 

Ifyou want the 
power, portability and flex­
ibility of C, start with the 
complete compiler, Let's C. 
Forutilities, editor, compil­
ing speed and fast, dense 
code, Let's C has it all. 

But to get your pro­
grams up and running you 

REVIEWERS ARE 
RAVING ABOUT 
LET'S CAND csd. 

"Let's Cis cm inex­
pensive, high-quality 
programming package.. . 
with all the tools you will 
need to create applications." 
-William G. Wong, BYTE, 
August 1986. 

"The peifonnance and 
documentation ofthe $75 
Let's Ccompiler rival those 
of C compilersfor the PC 
cu1Tently being soldfor 

need more. Because even the fastest compiler $500 ... highly recommended... " 
LIMITED TIMEcan't outrun bugs. You need the revolutionary C -Marty Franz, PC TECHJOURNAL, August 1986. 

Source Debugger, csd. OFFER "csd is close to the ideal debugging environ­
ment... a definite aid to leaming Cand anFREE csdCUT DEVELOPMENT TIME IN HALF 
indispensable toolfor program development."WITHcsd WITH LET'S C! 
-William G. Wong, BYTE, August 1986.

csd lets you bypass the time consuming frus­
'This is apowerful and sophisticated debugger built on atrations of debugging-like long dumps and clunky 

well-designed, 'serious' compiler:"assembler. Withcsd, you actually debug in C. You learn 
-Jonatho~ Sachs,Micro!Systems]oumal, April, 1986faster because you watch your program run in C. You 


finish faster because csd combines the speed of a compiler STARTTOFINISH, THERE'S NO 

with the interactive advantages of an interpreter. The end BETTER ENVIRONMENT. 

result? Development time is sliced in half. 
 Get started with the right C compiler and you'll have 

everything you need for development-including source 
level debugging. On top of it all, Let's Cand csd are today'sLET'S CAND csd FEATURES 
best values in professional Cprogramming tools. And

Let's C: 
• Not copy protected most reliable: Mark Williams Ccompilers have been sold

• Now compiles twice as 1ast 
with DEC, Intel and Wang computers since 1981.• Integrated edit·compile cycle: edi ­ Sieve Benchmark 

tor automatically points (Compile time in seconds)
to errors Let's C 2.8 (On 512K 6Mhz 18M·AT) 60 DAY MONEY BACK GUARANTEE• Includes both small and large Turbo C: 3.89 (As advertised)
memory model 

Mark Williams gives you a full 60 days to find out just• Integrated environment or 
command line interlace csd: how good Let's Cand csd really are-or your money back.

• 8087 sensing and support • Large and small memory model 
• Debug in Csource code, not So ifyou want more than a fast compiler-ifyou want• DocumentationJeatures new 

lexicon format assembler your programs up and running fast, ask for Let's C and• MS·DOS object compatible • Monitor variables while 

tracing program
• New make utility csd. You'll find them at your software dealer's, in the soft­

• Does not change program speed• Fast compact code plus register ware deparbnent of your favorite bookstore, through theor sizevariables 
• Provides separate source. eval ­• Full Kernighan & Ritchie Cand Express Program at over 5500 Radio Shacks or you canuation. program and history 


windows

extensions order now by calling 1-800-MWC-1700.* • Full UNIX compatibility and 

• On-line help screenscomplete libraries ' In Illinois call, 1·312-472-6659.
• Can interactively evaluate any 


make. assembler, archiver. cc one­

• Many powerful utilities including 

Cexpression 

step compiling. egrep. pr, tail. wc • Can execute any Cfunction in 
 li1l!J ~T1\~amsyour program 

with source included • Trace back 1unclion 


• MicroEMACS full screen editor Company 
1430 West Wrightwood, Chicago, Illinois 60614 

party libraries • Not copy protected 
• Supported by dozens of third • Ability to set trace points 

@ 1987 M.:trk Willi;u11s CompilllY 

Let's Cis a registered trademark of U1e Mark Willi;:uns Company. 


UNIX is a trademark of Bell L..<1bs 


• For the 18M·PC and Compatibles 

MARK WILLIAMS LET'S CAND csd.ONLY $75 EACH. 
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spend more than $300. We also have to 
contend with questions about hardware 
and software bought through mail order. 

I use computers; I know what Unix and 
Xenix are. I have been told that I am hon­
est and know what I am doing in regard to 
computers. But those very same people 
who tell me how important it is for them 
to buy from a knowledgeable source will 
buy from another vendor because his 
prices are $25 cheaper. 

There are no easy answers, but one 
thing is certain: As margins get smaller 
and smaller, and as retailers must con­

tinue to discount to stay in business, we 
will have-less and less money to pay expe­
rienced computer salespeople. 

Lee Nelson 
Philadelphia, PA 

FIXES 

Option Update 
We stated in the December I986 What's 
New section (page 29) that NEC's Multi­

• 	 ~Does your cross compiler or assembler have limitations? 

~Does it run out of symbols? 

~Does it have trouble with large functions or files? 

~Rise above those limitations and select a product that 
offers you NO limitations: 

T 	 T 

68020 +68881 CCross Compiler: 
PONerful one-pass optimizing com­
piler that easily compiles functions 
and files ofany size. Strong type­
checking and excellent diagnostics 
help you meet your deadlines. 

from$995 

ZIJO, 8051, 680XO Macro Assemblers: 
Extra long symbol names, unlimited 
number of symbols and powerful 
macro facilities are just some of the 
features you'll receive, and these are 
just a few of the chips we support; 
call for others! 

from$295 
UniWare is acomplete, fully-integrated package offering you apowerful 
linker, librarian, and many utilities. 

Available NOW under MS-DOS, XENIX and UNIX 
We are so confident of UniWare's capabilities that we will let you use UniWare on 
your job without risk for 30 days. You must be satisfied. If not, return it for a lull refund. 

Developed and Supported by:Call Today. Software Development Systems, Inc. 
3110 Woodcreek Drive(312) 971-8170 
Downers Grove. Illinois 60515 
USA

UniWare is atrademark of Sottware Development Systems. Inc. 
MS·OOS and XENIX are trademarks of Microsoft Corporation 
UNIX is aregistered trademark of AT&T Bell Labs 
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Speed portable computer has as options 
two external 51,4 -inch disk drives. NEC 
informs us that this is incorrect. The ma­
chine "does not need 5 1A-inch options 
because it has a floppy disk transfer port 
which allows for ... file transfer from 
desktop to MultiSpeed and vice versa," 
NEC says. We apologize for the mistake. 

Washington, as in Seattle 
Thanks for including notice of our sym­
posium in the Letters section of the 
March issue. There is, however, an error 
to be corrected. The letter stated that the 
symposium will be held in Washington, 
D.C. Actually, it will take place in Seat­
tle, Washington, on July I2, I987, the day 
before the AAAI conference. 

Douglas Schuler 
Computer Professionals 

for Social Responsibility 
Seattle, rt'4 

PAL Fixes 

Robert Freedman writes to inform us that 

his article "A PAL Programmer" (Janu­

ary BYTE) requires these corrections: 

page 266, Parts List: 

Sprague parts are UCN-, not UNC- as 
shown. 
page 271, Figure 3: 

UCN5895A pin 6 should be labeled 
PI3, not P3. 

TREFF goes to common pin of I .OK 
SIP. +sv goes to pin 2 . 
page 273, Figure 5: 

Upper right: 5. I IK resistor is labeled 
I 0 REF on both ends. Lower end should 
be labeled IOV REF. 

Lower right: LS I 3 8 should be LS25 I. 
2.5V REF goes to LM339 pin 10. 
IOV REF goes to LM339 pin 8. 
TEST goes to LM339 pins 9 and I I . 
Top LS273, pin I & /RESET should 

not be grounded. 
page 274, Figure 6: 

LS259, data input, pin I 3, should go to 
DO. 

LS390 pin I4 /CLR should be con­
nected to GND. 

Bubble missing on 7406 pin 4. 
Pin I I of PAL-2 (16R8) must be con­

nected to GND. 
page 2 76, Listing 1: 

Equation for SHD2 was omitted: 
SHD2 = SD2 & !SDO & !SDI. 

Table 2: I09H: output /ENAB is 
missing. 
page 278, Listing 3: 

In pin list, EVCC should be active 
high-that is, remove! from !EVCC. 

Compatibility Resolved 
According to the manufacturer, the GfX­
IOOR I 200-bps security modem from 
A-0 Electronics is not Hayes-compat­
ible, as reported in March (page 32). • 



INTRODUCING FAST FORWARD:M 

NOWANY SOF'IWARE CAN RUN UP TO lOTIMES FASTER. 


No more doodling while your database 
goes digging. Or lollygaggingwhile your 
spreadsheet loads. Or taking five while your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 

CAN SOFTWARE REALLY 

DO THAT TO SOFTWARE? 


Fast Forward can. Normally, your com­
puter is constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer's internal memory Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 

FAST FORWARD PERFORMANCE 

D With Fast Forward • Without Fast Forward 

dBas~ Ill 

3.15 minutes 
29.6 minutes 111111111••••••••• 

(Test: Add and delete 225 records) 

WordStar 3.3 

40seconds ••••••••••• 
(Test: Move cursor to end of 46 page document)

Lotus 1-2-3 
21 seconds 
51seconds••••••••••• 

(Test: Load spreadsheet. B columns by 962 rows) 

All tests done on 640K IBM PC, 20 megabyte hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 

THE MORE YOU USE IT, 

THE FASTER YOU GO. 


Once installed, Fast Forward works invisi­
bly As you use data, it's automatically stored 
in your computer's memory-and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase III) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 

PERFORMANCE HAS 

ANEW PRICE: $69.95. 


You can buy a faster computer Or an 
expensive accelerator board. But if you're ready 
to turn on the speed without turning over a bun­
dle of money, ask for Fast Forward. It's from 
the Mark Williams Company, makers of quality 
software tools since 1976. And it's available at 
your software dealer In the software depart­
ment of your favorite bookstore. Or by calling 
1-800-MWC-1700.* 
And hurry Because 60-DAY 
it'll be going fast. MONEY-BACK 

GUARANTEE
*In Illinois: (312) 472-6659 

llJ ~~l~~ams 
Company 

1430 West Wrightwood 
Chicago, Illinois 60614 
Fast Forward runs on IBM-PC:i:: .:im' 
l001J-h compatibles. Not copy prgl~t~,, 
© 1987, Mark Willia ms Comyuuy 
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Inquiry 183 

MicroCom Systems 

OUTSTANDING 

SOFTWARE 


For IBM PC's and Compatibles 

1 s3so PER s300 PER I1 
DISK DISKI SMAll QUANTITIES FOR TEN OR MORE 

11 OFF 5 DISKS OA MO~E WITH THIS COUPOH 

D BUSINESS 1-EZ-Forms business form genera­
tion , completion and printing program. 

D CAO 1-Altamira. a 4 color object oriented draw­
ing program. Color required. 

[l] 	COMM 4a,b,c,d,e-(5 disks) Latest RBBS 
Bull etin Board System 14. 1D. 

[] DATABASE 1a,b-(2 disks) File Express menu 
driven general purpose database mngr. 

D EDUCATION 1-lnteractive DOS tutorial for new 
PC users. Makes learning DOS pa inless. 

D GAMES 1-3-D PacMan, Kong, Spacewar, 
JanitJoe, and more. Color required. 

D GAMES 2-Qubert, Pango, Centipede. Monopoly, 
Zoarre. and more. Color required. 

D GAMES 3-Blackjack (you set rules). Arm Chair 
OB, and Empire (War Game). 

D GAMES 4-Cast le. Star Trek. and the original 
Colossal Caves Adventure. 

D GAMES 5-The Hack adventure game from the I 
universities. Like Rogue. only more complex. I 

D GAMES 6-Pinba ll, Othello. Dragons, Sopwith 
(fly one), and more. Color required. I 

[] INFO 1a,b-(2 disks) Cooking recipes database 
with keyword/ingredient retrieval. I 

D LANGUAGE 5-Turbo Pascal interactive debug- I 
ger. pop-up help, formatters. et cetera. I 

D LANGUAGE 7- Complete Pascal inter ­
preter/compiler. Great for learning Pascal' I 

D ORGANIZER 1-DeskMate. a Sidekick clone. and 
the Judy calendar program. I 

D PINUP 2-Provocative high res digitized Si I 
graphics pinups. Graphics required. ~ 1 

D PRINTER 1- Font and sideways utilit ies. t11 
spoolers. banner makers, and more. 

D UTILITIES 1-A collection of invaluable general 
purpose DOS utilities. A must' 

D UTILITIES 2-More invaluable DOS utilities. Too 
many to list here ! 

D UTILITIES 3- A comprehensive set of debug ­
ging and diagnostic utilit ies. 

NEW RELEASES/UPDATES 
[] CAO 2a,b-(2 disks) An advanced 2D/3D draft­

ing prog. 640k and color required. 
[] COMM 1a,b-(2 disks) Version 2.4 of the ever ­

popular Qmodem comm. program. 
[] COMM 2a,b-(2 disks) Procomm 2.42. an ex ­

cellent modem program with terminal emulation. 
D EDUCATION 2-Learn the Presidents. States 

(and capitals) and more. Color required. 
D EDUCATION 5-Learn Origami, the Japanese art 

of paper folding. Color required 
[] FINANCES 3a,b-(2 disks) Express Cale 3.12. a 

powerful spreadsheet program 
D GAMES 8-Striker helicopter attack. and Risk . 

wor ld domination. Color required 
D GAMES 9- EGARisk. the game of wor ld domina­

tion in very high resolution. EGA required. 
D GAMES 10-Solitaire. Teed-Off gaiting. and Sail· 


ing in the Bermuda triangle. Color required. 

D GAMES 12-MyChess (9 levels). Backgammon. 


and Wheel of Fortune. Color not required 
D GRAPHICS-1-Record and play back screen 

images' Excellent for demo, etc. Color required. 
[] INFO 2a,b-(2 disks) Zip-Phone. national 

areacode/ prefix to zip-code cross reference.
I [] LANGUAGE 3a,b-(2 disks) The A86 2 .18 macro 

assembler and debugger.
I D SHELL 4- Au tomenu menu facility. and HOM III 4.04 hard disk menus. 

D UTILITIES 5-Utilities for formatting, parking,
I and optimizing hard disk drives. 

I D UTILITIES 6-Advanced uti li ties including Dpa th. 
Esc. Hotdos. Resident program uti lities.

I D UTILITIES 7-More Advanced utilities including 
MasterKey (undeletes files from hard disks).

I [] WORD 1a,b-(2 disks) PC Write 2.7. a powerful
I word processing system. w/spell checker. 

Catalog available, add $2. 3.5" format add $1/dlsk.

I Cost of Items
I CA Res 7% Tax-----:=:----:,.--:-:--:::::--:---=­

(~":i, .....,,.:-.:.""".'"')

- (415) 325-6500 . 

O. Box 51657, Palo Alto, CA 94303 

CHAOS MANOR MAIL 


Conducted by Jerry Pournelle 

Amiga Defense Redux 
[Editor's note: In the March Chaos 
Manor Mail, Jerry responded to a letter 
from Warren Block that defended the 
Amiga as a programming environment 
and blamed software problems on devel­
opers. Mr. Block had included a selec­
tion of public domain programs on an 
Amiga disk that refused to work.] 
Dear Jerry, 

Here we go again! I had finished put­
ting that disk together at about 3 a.m., 
and I forgot to include a note telling you to 
disconnect any external drive before 
using it. Unplug your external drive and 
try the disk again. I think you ' II like some 
of those programs a lot. 

The problem was that one program 
(the Mandelbrot program) expects two 
disk drives. Since I wasn't sure that you 
had two drives, I used the Assign com­
mand to make the Amiga look in a direc­
tory on the disk instead of an external 
drive (called "dfl :" by the system). 

I don't have an external drive and 
didn't know this wouldn't work on a two­
drive Amiga. As a result, the system gave 
an error message and quit. (As for ease of 
use, would MS-DOS handle an error in 
the AUTOEXEC.BAT file any better?) 

So, I am guilty of the same error as 
those programmers I accused of being 
lazy or careless . Ouch. I do have an ex­
cuse, though: I didn't have any way to test 
that disk on a two-drive computer. 

As for your point that the Amiga may 
be harder to program than the Atari, I 
can't say for sure-I don't have an ST. 
But keep in mind that programmers have 
been using the ST for a while longer than 
the Amiga (I'm told it was released in Eu­
rope a year earlier than in the U .S.), and 
it has a less sophisticated operating sys­
tem-no multitasking, printer support is 
left up to the individual program, etc . In 
such a system, programmers can more 
easily get away with "antisocial activi­
ties" that a more advanced OS would 
choke on. In other oords, the Amiga has 
not yet had a chance to reach the same de­
velopmental stage as the ST. 

In the meantime, version I .2 of the 
Amiga operating system is out. This re­
lease fixes the problems of I. I , and third­
party software has begun to appear with 
real speed. 

Warren Block 
Chadron, NE 

I pretty well agree on all points; and 
now that the Amiga 2000, with a PC bus 
and 8086 chip, is out, I expect to see even 
more attention paid to the Amiga. 

I confess I had figured out what ha[r 
pened before I had your letter printed, but 
it seemed to illustrate my point rather 
well-that the Amiga doesn't generally 
recover gracefully from a lot oferrors. 

With MS-DOS, )Ou can interrupt the 
execution of the AUWEXEC.BAT pro­
gram, and often it merely ignores errors 
anyway. Of course, it doesn 't do all the 
Amiga does. -Jerry 

Sold on CP/M 
Dear Jerry, 

Thank you very much for the addresses 
for CP/M software in the December I 986 
Chaos Manor Mail. Regarding the letter 
from R. Scott Truesdell, I'm glad to see 
another one has learned the benefits of 
the SB I 80. I've been running one almost 
since Ciarcia' s articles appeared. It's a 
wonderful little beast, with two 5 'A-inch 
drives, two 8-inch drives, and a 40-mega­
byte hard disk drive on it. I fully agree 
with you that nothing is truly backed up 
until it's on 8-inch disks. 

I have several clients running CP/M on 
S- I 00 systems, and I've converted a cou­
ple of them to ZDOS . I've also converted 
a couple from IBM to the SBI80. Let's 
face it, the IBM PC is far too slow, and 
PC-DOS is a nightmare for any serious or 
time-consuming work. I guess the reason 
so many go the IBM route is that it takes 
little intelligence to plug in a box. 

Like Truesdell, I have too much in­
vested (approximately $60,000) in CP/M 
and SB I 80 software to even think of go­
ing with IBM, even if I could afford the 
waste ohime caused by its slow operating 
system. Any time I have to use an IBM 
PC at a client's office, I nearly go nuts 
waiting for it to catch up to me. If you 
haven't switched to ZDOS, may I seri­
ously suggest you do? It 's a whole new 
world from CP/M: faster, more efficient, 
and far more labor-saving. 

John T . Linnell 
Etobicoke , Ontario , Canada 

Well, thanks. I have used ZDOS on the 
Z-100, and I agree, it's fast ; and of 
course the Z-100 has 8-inch drives. 

continued 
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Promises, Promises. 

Everybody promises, but nobody delivers a real­ Prove it to yourself. Read the screens below. Then ask 


time, emulator-based C-debug environment like Arium's any other development system-standalone or host 

ECHO. 16-bit, true multitasking and UNIX-based, control-to match them. We'll wait. 

ECHO gives you more power, speed and menu-driven Now you know a few reasons (and there are plenty 

features to handle the 68000 and other µPs better than more) why ECHO should be your emulation tool for 

the HP 64000, or anything else. today's increasingly complicated software debugging. 


Just words, you say, promises like all the rest? 

I' .. I rz " ~U·L! 
lt liMhltC aldshltHO ) fr.:n shhfofbl? 
u 1411( rt~•2 > rr"' riN1hte1b7a 
I t • 1rn~ >I h•hlC 

TimeStamp™ and variable display are two 
Code PreviewT• lets you see where your code Stack-Relative Trigger lets you trigger on 
is going. You can follow calls and branches the addresses and values of stack-relative 
(to 99 levels) on the screen, to select the variables-a "must" for effective C-debug 
source line on which to trigger, then set and where the address of an automatic variable 
break in one keystroke! The highlighted is different each time the function is called 
trace display (in source) and stack trace and is determined at execution. Here, a read 
window show the pa th your program took. of the local variable "nrecur" is included in 

the trigger sequence. 

For a demonstration call 
800/862-7486 CCA 714/978-9531) 111\!c!!m 

1931 Wright Circle, Anaheim, CA 92806 

Im1uiry 25 for End-Users. Im1uiry 26 for DEALERS ONLY. 

further features that are a must for real-time 
C-debug. Note the display of two instances 
ofa structure in array "starray." The contents 
of these structures, as for any C variable, 
can be changed right on the screen. 



CHAOS MANOR MAIL 

think that if I didn't do this column, and 
thus have some need for playing about 
with a lot ofstuff, I could have been happy 
with my Z-100 with CPIM and ZDOS, 
from the time I got the machine until now. 
Indeed, we have some upgrade kits for the 
Z-100 that I'm about to install. 

CPIM isn't dead. It isn't growing as 
fast as the other systems, but that could 
change now that Concurrent DOS 5.0 is 
shipping. -Jerry 

Dear Jerry, 
In previous columns you have men­

tioned "The Pournelle User's Guide 
Series." My local bookstores do not have 
any of the books in this series, and after 
trying for three months they have still 
been unable to get them. (Maybe being in 
the wilds of New Mexico has something 
to do with this.) 

This morning I called Simon and 
Schuster, at (800) 223-2348, and ordered 
the series . (They knew all about the 
books.) Maybe this will help other read­
ers who are having trouble finding these 
excellent books. 

I have long thought about getting a por­
-----------------------------... 

NOW, GET GREAT LETIERS 

and Great Numbers. 

ONLYS299! 

ROYAL" OfficeMaster 2000 Daisywheel Printer 

For $299, you used to have to settle for a 
dot matrix. But right now you can get the 
impeccable letter quality of the Royal 2000 
daisywheel printer. The true quality needed 
for correspondence, presentations, 
proposals and legal documents. 

Previously selling as high as $595, now 
it's an incredibly low $299! Precision-built 
in Germany, the Royal name means it's a 
hardworking, easy-to-use, reliable printer. 
The Complete Electronics name means 
it's supported with service and backed 
with a great warranty. So, don't settle for 
less. Check the list of performance and 
convenience features. And order now! 

• Compatible with virtually all popular 
systems • Full Diablo™ 630 compatibility 
• I.SK print buffer built-in • Graphics 
plotting • Centronics parallel interface 
• Variable line and character spacing 
• Proportional spacing • 10/12/15 pitch 

• Shadow print, underline, sub, super 
script printing • Bi-directional printing 
at 20cps (Shannon Text) 
• Super quiet operation ( < 57db) 
1 year limited parts warranty/90 day 
parts and labor warranty! 
ROYAL SAVINGS ON ACCESSORIES. TOO! 

• Cut Sheet Feeder - Was $329 - Now $199! 
• Tractor Feed- Was $179 - Now $99! 
• Printwheels $19.95! • Ribbons $5.95! 
• Cable $19.95 
SPECIAL PRICES LIMITED TO STOCK 
ON HAND. ORDER NOW! 

1-714-458-0130 

Please have computer make and model 
information handy. 

E1 -- . 
MasterCard • Visa • American Express 
Diablo is a registered trademark of Xerox. 

Royal is a rcJlistcrcd trademark of Royal Business Machines, Inc. 


ComP.,lete Eledronic PeriP.,hera/s,Inc.. 
Soles·complete with support. 

9272 Jeronimo, Building 116, Irvine, CA 92718 • (714) 458-0130 
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table laptop but could not justify the cost 
(including the necessary accessories) of 
the available systems. I finally purchased 
an Epson Geneva PX-8 system (including 
the Epson P-80 portable thermal printer) 
for $430. 

The Geneva weighs 8 pounds. With the 
Multi-Unit (64K-byte RAM disk and 
300-baud auto-answer, auto-dial modem) 
and M icroPro Portable WordStar in 
ROM, it makes a fine portable word-pro­
cessing system. The Geneva also comes 
with MicroPro Portable Cale Spread­
sheet, Portable Scheduler, Microsoft 
BASIC, and (to me the best feature) 
CP/M, all in ROM. 

Most of the public domain CP/M pro­
grams run as is or have been rewritten to 
run on the Geneva's 8-line by 80-charac­
ter screen (reasonably legible even in 
poor light). I still need the 12 pounds of 
documentation, excellent by the way, that 
came with the system until I learn the pro­
grams and CP/M . 

The built-in microcassette drive will 
save files up to 50K bytes, but it takes for­
ever. The addition ofEpson's PF-10 3 'h­
inch disk drive, Traveling Software's 
Traveler ' s Pak (appointment, expense, 
and time manager) from DAK Industries 
Inc., and Wordpak (Spellguard, Foot­
note, Documate, and Grammatick) 
makes the Geneva a very powerful and 
complete portable system. 

I can now appreciate your love of a lap­
top and the utility of the CP/M system. 

I don't believe I have seen FOG (First 
Osborne Group, P.O. Box 3474, Daly 
City, CA 94015 , (415) 755-2000) men­
tioned in your column. This group pub­
lishes the FOGHORN, a monthly CP/M 
newsletter supporting Osborne and most 
other CP/M computers. Readers using 
CP/M may find it helpful. 

CP/M is still very much alive. 
Webb V. Turner Jr. 

liJs Cruces, NM 

P .S. There is only a serial printer port on 
the PX-8, and my NEC printer is parallel 
only. I have now purchased an MPI-99 
printer (because of your recommendation 
and the super close-out price from Heath) 
to connect to the serial printer port of the 
PX-8: It is a strange and wonderful 
printer! 

Things flow in micro land. I haven't 
written about MP!printers in a long time. 
They have lots ofgood features but have to 
some extent been overtaken by many 
others. Still, ifyou can get one cheap, I'd 
grab it. We still use our Sprinter for 
travel. 

Glad to hear about the Epson Geneva. 
I've never actually seen one, strange to 
say. -Jerry • 



Now you can run OOS 
on your AT or compatible 
while others use UNIX 
from their terminals. With 
OOSMERGE,1"' the p­
gram that lets you chart 
profits withLotus 1-2-3 
while they enter sales 
and check inventory 
under UNIX. Even use 
the best programming 
utilities from DOS 
and UNIX on the same 
files without refor­
matting or partition­
ing your hard disk 
So you can compile a 
UNIX program and run 
a UNIX utility while edit­
ing text under OOS. 

00Sl\1ERGE makes 
virtually all the 20,00J+ 
OOS applications instantly 
available to the UNIX world. 
With no formatting fuss or 
transporting trouble. You get the 
advantages of a double standard. 
Without doubling the price. 

That's the kind 
of thlltltilg you've 

come to expect from 
Microport, the company 
that brings you a real 
UNIX System Vfor only 

$199. Including 24-hour 
support. Microport is the 
leader in logically priced 
UNIX and UNIX applica­

tions like Informix, Unify, 
RM-COBOL, R-Office etc. 
And, we're first to the future 

with real UNIX and DOS1\1ERGE for 
386-based PCs. Available right now. 

Honest to AT&T UNIX for $199. 
And OOS.MERGE for an additional $149. 

Order today on our 30-day, money-back 
guarantee. Or just ask for our free informa­
tion pack But hurry, the first 400 callers 
mentioning Hus ad receive a special UNIX 
discount coupon. Run run run to your 
phone. You'll be rurming DOS under UNIX 
faster than you can say 1-2-3. 
Free information: Real UNIX* $199 

(800) 722-UNIX 	 .' 
(800) 822-UNIX 
in CA M I C R OP OR T 

•A real Unix System, Sys tem V/AT $199 (2 user); Softw.lre Dcvdopml'nl Syslcm $249; 
Tex I Processing System $199; Complete System $5-19; Call for Syslcm V 386 and 386 
OOSMERGEpricing. Unix isa trademark of AT&T. Syslcm VIAT and DOSMERCEarc 
trademarks of Microport Systems, Inc. Other brands and pmducfs arc lrademarksof 
their respective holders. 

Microport Systems . Inc. 10 Victor Square· Scotts Valley, CA 95066 
(408) 438-8649 	Telex: 249554 MICR UR FAX: (408) 438-25 11 
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night-like you do for network file servers, 
bulletin boards or host emulation. 
"Based on 16 megabytes of RAM. 

HANDLE DOS, PROTEmD 
MEMORY AND EMS. 

ECCELL gives you conventional DOS 
memory up to 640K. Extended memory that 
supports protected mode DOS.And expanded 
memory conforming to the Lotus"/Intel/ 
Microsoft" EMS standard. Plus ECCELL can be ~?W~ 

us~~> er ~T memory expansion cards. ~,.,,.....IN 

~......---.:. ,,...::.. . ' . 

ONLYECCEL[­
THE ECC·PROTEaED 
MEMORY CARD­
CAN KEEPYOU FROM 

BECOMING THEIR 
NEXT VICTIM. 

Ifyou're a serious AT user, you live in 
constant fear ofseeing this memory error 
message: 

PAHITY CHECK 2 

That's your friendly A'f's way of saying 
"All your long hours of hard workjust we~t 
down the tubes!' 

About then you start suspecting gremlins in 
your A'f's memory. The fact is, these errors can 
be caused by asingle bad RAM bit out ofa pos­
sible 256 million.• The odds are against you. 

Whatever the cause, these memory crashes 
become more common when you add a lot of 
AT memory orleaveyour system on day and 

Now the good news.One memorycard offers 
a solution to this potentially disastrous prob­
lem: Orchid's ECCELL~And only ECCELL. 

KEEP WORKING WHEN 

THE CHIPS ARE DOWN. 


With ECCELL, you're protected against 
losing all your valuable work due to AT memory 
crashes. Only ECCELL uses an ECC (Error 
Correction Gode) mechanism to continuously 
check for errors-and actually correct them 
before theycan do any harm.No otherAT 
memory card does this. 

ECC protection has been available on main­
frames and minicomputers for years. Now 
ECCELL brings this sophisticated technology 
to the AT user. 

MWl'JllllllOWEBI IWIHS:('-1oo 6.........ol IWI _.,i 
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~ Seeusatbooth#406 

wCOMMH1Spring '87 
June 1-4, 1987 
Georgia World Congress Center 
Atlanta, GA 

DON'T PAY WRA 
FOR 1/0 PORTS YOU DON'T NEED. 
Ifyou need to connect more peripherals, 

ECCELL offers optional serial/parallel or dual 
serial ports. Unlike other cards, ifyou don't 
need them, you don't pay for them. 

ADD 3 MEGABYTES OF RAM 

PER CARD. 


UsingmultipleECCELL cards, you can 
install up to 12 Megabytes ofECC-protected 
RAM. Installation takes only minutes, guided 
by an intelligent set-up program. 

So don't become. the next victim of the AT 
memory gremlins.Protect yourselfwith 
ECCELL. Call (415) 490-8586 today. Or contact 
your local dealer. ECCELLo olrodemorl<oiehl;dTechoo109,.A11oit.e< 

prodod oomesore trodem61k.sof rhe1rmonuf0C1ure1s. 

ECCELl 
ORCHID TECHNOLOGY 
45365 NORTH!'ORT LOOP WEST 
FREMONT: CA 94538 
(415) 490-8586; TIX709289. 

ORCHID (EUROPE) [ID.. 
UNIT9A, INTEC-2. 
WNJc. ROAD, 

8A51NGSTOKE. HANTS. QJ\jC~r~iTAIN; 	 HID
TEL 0256-479898; 

11~~~~~ 	 Inquiry 214 for End-Users. 
Inquiry 2IS for DEALERS ONLY. 
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Notables and quotables from 
the West Coast Computer Faire: 
While Intel was telling Faire­
goers that software for its 80386 is 
on the way, Motorola was 
claiming its 68020 is the superior 
processor, partially because of 
its binary upward compatibility. 
"The Intel compatibility prob­
lem is a nightmare," said 
Motorola's Kevin Meyer. 
Someone from Apple Computer 
said the linear address space of 
the 68000 series is better suited to 
bit-mapped graphics and mem­
ory-mapped 110 than is the seg­
mented address space offered 
by Intel. . . . Philip Gill, contrib­
uting editor for Information­
week, told a session on Unix that 
some users of Xenix on 386­
based machines are claiming per­
formance twice as fast, and 
half as costly, as that of a mini­
computer. Brian Boyle, direc­
tor of research at the Novon Re­
search Group, said Unix on 
386 machines will be like an auto­
mobile's electrical system: You 
know it's there, but you have little 
interaction with it. ... Dan 
Bricklin of VisiCalc fame said the 
development of 16-megabit 
RAM chips could usher in an era 
of diskless computers; drives 
will be junked because of their 
slowness. . . . At one session, 
panelists agreed that, for good or 
bad, Pascal programmers will 
tum increasingly to other lan­
guages, primarily Modula-2, 
to build more powerful applica­
tions. They said Pascal has re­
mained an educational tool and 
has not moved into program­
ming environments dominated by 
C . . .. And if you've been 
waiting for a solution to all those 
RAM-resident conflicts, well, 
you 've got some more waiting 
ahead. Without standards, pan­
elists said, software houses can do 
little to keep their pop-ups 
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Planar Prototypes Multicolor EL Displays 
Planar Systems (Beaverton, OR) has Additionally, EL displays interface 
developed prototypes of 5-inch, 320- by much like raster CRT displays, enabling 
240-pixel, multicolor electrolumines­ hardware designers to use standard 
cent (EL) displays. Planar engineering display controllers. Power requirements 
manager Brian Dolinar told Micro- for EL units are typically about 2 
bytes that although the full-color subsys­ watts for the display itselfand 14 W for 
tems will be used in environmentally electronic overhead. According to 
harsh military applications as early as Dolinar, Planar's goal is to have total 
1990, commercial displays won't be power requirements for the multi-
available until at least 1994. The proto­ color EL unit down to a maximum of 10 
types provide full RGB video and can W. EL displays usedinjet fighters 
produce displays with pattern red, green, routinely operate in temperature ranges 
and blue phosphor dots or in a from -55 degrees Celsius to +125 
stacked color dot structure; they can also degrees C and withstand shocks and 
support from four to eight gray vibrations in the hundreds of Gs. 
levels, Planar said. Monochrome EL displays are cur­

In general, EL displays, which are rently used in portable PCs (Data 
made by applying thin films of phosphor General's, for example) as well as in 
onto glass substrates, are character- industrial control and military settings. 
ized by theirthin profile, high shock re­ Planar previously fabricated two­
sistance, high contrast and resolu­ color (red and green) EL displays for 

_. 
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tion, and low power requirements. military applications. 

Berkeley lJnix Going Through Changes 
Significant changes to Berkeley Unix 
are underway, say computer scientists at 
the University of California's Berke­
ley campus, but it will probably be a 
couple of years before users see those 
changes fully implemented. Marshall 
McKusick, a scientist with UCB's 
Computer Systems Research Group, told 
Microbytes that three major areas of 
Unix 4.3 BSD are undergoing develop­
ment: the virtual memory system, the 
file system interface, and the protocol 
layering interface. 

According to McKusick, "the file 
system is pretty much operational now," 
and, because the work is being com­
pleted "serially," modifications will be 
released incrementally. This file sys­
tem interface uses the 4.3 BSD name­
lookup calling convention, but other­
wise resembles Sun Microsystems' 
Virtual File System (VFS) interface. 

Future versions of Berkeley Unix, 
said McKusick, who is working with 
Michael Karels on the project, will 
"support virtual memory space at least 
as great as the sum of sizes of physi­
cal memory plus swap space." Addition­
ally, processes will probably be 
allowed to map files and device memory 

into their address spaces and to share 
memory with other processes. 

The protocol layering interface 
McKusick ani:I Karels are working on 
will be based on the simple stackable­
line discipline of the Eighth Edition 
Unix rather than the Streams imple­
mentation of System V, release 3. 
McKusick and Karels plant o imple­
ment a socket interface rather than a 
character device interface, and proto­
cols in the kernel will handle the 
demultiplexing. 

McKusick added that "a major 
change we have made is that we are basing 
our releases on hardware made by 
Computer Consoles Inc. We did that be­
cause DEC [4.3 BSD is based on Digi­
tal Equipment Corp. hardware] was get­
ting to the point where they felt they 
were competing with us. It was getting 
difficult to get documentation and so 
on. Our next beta release will likely be 
based on CCI." McKusick said that 
"we are malting it [Unix] more portable 
by doing this . . .. By going to com­
pletely different hardware, we've had to 
face a number of issues that man­
ufacturers have had to face all along ." 

continued 



from clashing. The panel mem­
bers also concurred that RAM­

Programmers Debate Languages, 
"Corporate" Programming 

resident software is very tough to 
implement in multitasking en­
vironments because the status of 
RAM is always changing, 
which leaves open the question of 
how these programs will fit in 
with the new multitasking operat­
ing systems .... At its spring­
time developers ' conference, 
Apple Computer (Cupertino, 
CA) officials said it is interested in 
these types of products from 
third-party designers: lab instru­
mentation boards, industrial 
cards for process control, commu­
nication cards, sound and 
music peripherals, 68020 acceler­
ator boards, graphics copro­
cessor cards, expansion cages, 
and multifunction cards . ... 
Information Storage (Colorado 
Springs, CO) says it will bring 
out in the fourth quarter a WORM 
drive that stores between 480 
and 550 megabytes on each 
side... . Falcon Technology 
(Glendale, CA) has brought out an 
instrument that measures five 
system parameters of 8088- and 
8086-based machines. The 
Mipster ($495) consists of a probe 
that plugs into the micropro­
cessor socket of the system being 
checked (and into which the 
system's processor is reinserted) 
and a seven-digit LED readout 
that displays the parameters. It 
measures machine speed, clock 
frequency , memory accesses, I/O 
accesses, and number of times 
the instruction stream queue is 
flushed. Probes for the 80286 
and 80386 will be available later 
this year, a company executive 
said. . . . At the National Com­
puter Graphics Association's 
annual show, Cricket Software 
(Philadelphia) was running a 
prototype of its Cricket Draw 
graphics package in color on a 
Macintosh II. The final release of 
the new version will support 
256 simultaneous colors from a 
palette of 16 million, the com- 1j 
pany said, and will sell for 11111 

$395.... Commodore (West 
Chester, PA) was showing its 
newest Amigas, the 2000 and 
the 500, at the NCGA conference; 
but the machines were adorned 
with little notes indicating that be­
cause they had not yet passed _ 

colllinued 

The programmers debated the vir­ subroutine libraries, which they regular­
tues of single-person programming ver- ly use. 

Optical Head Combines Hologram and Lasers; 
Could Mean Lower-Cost Optical Drives 
An optical disk head combining mately, users. Lee explained that the 
holography and lasers has been devel­ reduced weight (6 grams, as compared 
opea by researchers at Pencom Inter­ to a standard of about 400 grams) of 
national (Santa Clara, CA). According to such a head will speed up disk access 
its inventor, Dr. Wai-Hon Lee, the time by factors of 5 to IO. 
technology could eliminate as many as Key to the design ofthe Pencom 
nine common components (beam- . head, Lee said, is a hologram that serves 
shaping lens, toroidal lenses, wave as both the beam splitter and the 
plates, mirrors, etc.) from standard focusing optic. Equally important, he 
L-shaped optical heads, resulting in said, is the combining of the focus 
higher performance and lower costs detector and the laser in a single pack-
for optical drive manufacturers and, ulti- cominued 
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Some of the micro industry's best­
known programmers gathered recently 
in San Jose, CA, to talk about how 
they do what they do. Although the 
panel-consisting of Bob Carr, Andy 
Hertzfeld, Scott Kim, Charles Simonyi, 
Jaron Lanier, John Page, Jef Raskin, 
Peter Roizen, and John Warnock-did 
not discuss projects they are currently 
working on, they did discuss the future 
of programming languages and how 
programmers can survive in a corporate 
enviromp.ent. 

Hertzfeld (developer of the Macin­
tosh operating system) and Carr (chief 
scientist for Framework-maker Ash­
ton-Tate) said they prefer programming 
in assembly language. Roizen (devel­
oper ofT/Maker) and Lanier (former 
Atari video game programmer) work 
with Pascal. But Simonyi (from the 
Microsoft group that has produced 
Multiplan, Word, and Excel) generally 
spoke for the group when he said that 
C is probably the only general-purpose 
language for most software develop­
ment. "At Microsoft, we program only 
in C," he said. "C now and C for­
ever." 

Raskin, one of the creators of the 
Macintosh, pointed out, however, that 
certain programming tasks often re­
quire certain languages. This view was 
seconded by Carr, who said that the 
software marketplace will probably be­
come fragmented, making it more ex­
citing than the "homogeneous software 
environment we've seen over the past 
couple of years." That environment, he 
said, will have specialized vertical 
programs that may be written in special­
ized languages, perhaps even macro 
languages that are part of applications 
programs themselves. 

sus "corporate" programming (in 
which a team of programmers produces 
a product). Hertzfeld bluntly stated, 
and Roizen and Kim (author of the book 
Inversions) concurred, that the best 
programs are written by a single person. 
Page (of Software Publishing and PFS 
fame) disagreed, however, saying it just 
isn't realistic for a large company to 
expect an individual to produce enough 
code to get a big product out in a 
timely fashion. Carr agreed, saying that 
the hundreds of worker-years it takes 
to build a program such as dBASE or 
Framework makes it impossible for a 
company to afford the luxury of "one 
programmer, one program." War­
nock said Adobe has found that a three­
person programming team is the most 
effective. "Two people isn't enough and 
four is too many. That third person in 
the group adds balance, " the developer 
of PostScript said. 

The panelists also disagreed about 
the increasing tendency among program­
mers to use third-party subroutine li­
braries. Both Carr and Page said they 
feel that off-the-shelf routines can 
save programmers both time and money. 
Hertzfeld countered by asking, "How 
can you care about your program if you 
use someone else's code?" He con­
tinued, "I consider myself an artist. If I 
were another kind of artist, a writer 
for instance, would it be right for me to 
go out and buy a paragraph here, a 
chapter there, and include them in my 
book? Would it still be mine?" Kim 
added that it usually takes him longer to 
read and understand another person's 
code than it does to write it himself in 
the first place. All the programmer 
panelists, however, said that over the 
years they had put together their own 

-



Real programmers don't use dBASE. Or do they? 
We're finding that some very swift programmers are using it to 

write some very fast applications, 

~~~:~sc~~~e~~~e~~~~kly.ur e oupe Buttheycheat.1i t S ~~~~~~E· 

pseudo-code, they can then quickly create 
prototypes that actually run. 

Then, with dBASE doing the high-level database functions, 
they use our Clipper compiler to link in C or assembly language 
modules from their own bag of tricks. 

And they're finding that they're linking in less than they 
expected because Clipper compiled code runs so fast and 
because of Clipper's built-in enhancements. 

Clipper includes easy networking that provides file and 
record locking the way it should be done. 

Fast screens that can be treated as memory variables and 
eliminate the need for direct screen writes and all that tortuous 
heap management code. 

Box commands that make 
windowing a breeze. And more. 

So if youa like to use your time 
more productively, check us out: 
Nantucket Corporation, 
12555 W Jefferson Boulevard, 
Los Angeles, CA 90066. 

Or ifyou're on deadline, call 
(213) 390-7923 today. 

Clipper could get you out of•Nantucket~ the soup. 

© Nanluckct Corporation 1987. Clipper is a trademark of Nantucket Corporat ion: dBASE isn't. In Europe: Nantucket Corporation IEuropel 2 Bluecoats Avenue, Fore Street. Her1fo1d. Herts SG14 I PB Telephone 0992 554621. 
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FCC certification tests, they were 
not for sale. . . . The Associa· 
tion of Electronic Cottagers 
(Davis, CA) says the top 10 
ways for making money at home 11 

with a computer are consult­
ing, typesetting, bookkeeping, 
writing, entering and process­
ing data, researching, word pro­
cessing, custom programming, 
desktop publishing, and providing 
mailing lists. . . . At the "re­
quest" of the National Security 
Agency, Versitron (both of 
Washington, DC) canceled its 
"How Computer Security Can 
Be Compromised" seminar at the 
Interface '87 conference. Ver­
sitron was going to demonstrate 
how data can be stolen from a 
computer using passive listening 
techniques. . . . At that same 
conference, Dataradio Corp. 
(Atlanta) introduced a wireless 

[ 

modem capable of transmitting 
data over radio channels at as 
much as 9600 bits per second. 
The Dataradio Series 9600 is 
designed to replace leased phone 
lines or provide data circuits 
where dedicated lines are not 
available.. .. You won't be I 

seeing this at your local video 
shop: The Boston Computer 
Society has produced a series of 
videotapes on creating soft­
ware. "There are 14 seminars in 
the series," the BCS says. 
"Many are by 'gurus' of the in­
dustry who took time out from 
doing in order to teach and share 
code." The series sells for 
$350. Contact the BCS Software 
Engineering Forum, 59 Morse­ 11 

land Ave., Newton, MA 02159; 
or phone (617) 738-8230 .. .. 
When asked at the West Coast c 
Computer Faire to assess the 
impact of superconductors on 
new products at Apple, Steve 
Sakaman of that company said, 
"It took us a long time to put a 
fan in the Mac, so it might be a 
while before we put a refrigera­
tor in it." 

= 


age. In Pencom's system, the laser 
beam passes on a straight line through a 
single collimating lens and then the 
hologram before focusing on the media. 
When the beam returns from the 
media, the hologram refracts the beam 
slightly, returning it to the tracking 
detector. 

In general terms, a hologram is an 
interference pattern between two light 

beams. The pattern Lee developed is 
calculated and generated by a computer, 
then transferred to a semiconductor­
like mask before being replicated onto a 
glass lens. 

Currently, several companies are 
evaluating the Pencom head. Lee said he 
thinks optical drives that make use of 
the holographic-laser head may begin 
appearing in about six months . 

~ctive-Matrix l!:CD Called the Display 
of the Future 
Active-matrix liquid crystal displays 
will be the "the next evolutionary step" 

, in display technology, said panelists 
at the West Coast Computer Faire re­
cent! y. According to David Mentley, 
a display research analyst with DEM As­
sociates (El Cerrito, CA), active-ma­
trix LCDs have already been accepted by 
makers of small-screen, personal TVs 
and will be a driving force in developing 
the technology for computer displays. 
Mentley predicted that within the next 
year or so, we may even see "person­
al portable computers" that have the 
same 3-inch full-color screens now 
available for televisions. 

Active-matrix technology is based 
on positioning a transistor and capacitor 
at each pixel on the screen. This en­
ables full color at high resolution. It also 
eliminates commonly encountered 
multiplexing problems, because an en­
tire line on the display can be turned 
on or off in less than 6 microseconds. 

The biggest development problem 
with active-matrix panels is that engi­
neers cannot yet build I Cs that are 
large enough to power the displays . This 

e:xplains why the 3-inch diagonal 
screens are the most commonly found: 
The IC must be the same size as the 
screen. The largest active-matrix proto­
type he has seen, said Mentley, is a 
14-inch diagonal screen, although the 
largest acceptable screen is only 6 
inches in diagonal. Recent advances in 
thin-film transistor technology, how­
ever, indicate that larger acceptable 
screens may be possible in the near 
future. 

Mentley reported that several com­
panies, including General Electric, 
Hitachi, IBM, Matsushita, NEC, 
Sharp, Toshiba, and Xerox, have very 
large active-matrix programs under­
way. Current manufacturing costs for ac­
tive-matrix panels is about $10, 
Mentley said, with OEM prices around 
$85; he noted that the price of active­
matrix LCD televisions has dropped to 
as low as $125 . Mentley concluded 
by saying that costs of software drivers 
will be a factor in determining the 
eventual costs for PCs because active­
matrix drivers cost more to develop 
than traditional LCD panels. 

rlr Device Controls Execution of Programs 
Rainbow Technologies (Irvine, CA) 
has a new hardware key that developers 
can use to control access to as many 
as 10 software programs. The Software 
Sentinel-M has a clock/calendar that 
lets developers set individual time-outs; 
the internal counter can be set to 
monitor a certain number of program ex­
ecutions and then deinstall the pro­
gram, which can be handy for apP.lica­
tions such as software rental and ial 
usage. Company president Walter Straub 
said developers can "marry software 

to the hardware key" as an alternative to 
traditional copy protection. 

The key hooks to the parallel port 
of IBM PCs and compatibles and runs 
under MS-DOS. Straub claimed the 
Sentinel-M's algorithm technique offers 
more security than designs based on 
serial number, fixed response, or re­
turned-pulse methods. The Sentinel-
M sells for $50 in quantities of 500 to 
1000. According to the company, a 
model that plugs into a serial port is in 
the works. 

TECHNOLOGY NEWS WANTED. The news staffat BITE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also \milt to keep track 
ofinnovative uses ofthat technology. If )t'.JU know ofadvances or projects that involve research relevant to microcomputing 
and \milt to share that information, please contact us. Call the Microbytes staffat (603) 924-9281, send mail on BIX to Micro­
bytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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It takes four of theirs to display the 

same spreadsheet as one Amaek 1280. 


Now, Lotus 1-2-3 and Symphony can be even easier 
and quicker to run. Because Amdek's 1280 graphics 
subsystem displays up to four times more spreadsheet 
than a standard IBM monochrome or compatible 
monitor. 

For incredibly vivid resolution, the Amdek system 
puts 1280 X800 pixels on a big 15" white phospher CRT. 

The Amdek 1280 provides 1280(H) X800(V) resolution with these software packages: 

GENERALPCSOFI'WARE 
Lotus 1-2-3 
Symphony 
PC-Paintbrush 

IBM Is a reg istered tr:rdcmark or International Business Machines Co rp. 

DESKTOP PUBLISHING 
AdvanTex 
Ventura Publisher 
PageMaker/PC 
Frontpage 
DeskSet 
Pagemaster 
Rim Systems 

. Compound Document Processor 
Display Ad Make-up System 

There are a total of 11 modes. What's more, the 1280 
provides complete monochrome and color graphics 
compatibility. 

Price? The Amdek 1280 monitor and video board cost 
only $999. So, if you work with Lotus, CAD or desktop 
publishing, Amdek's 1280 graphics subsystem is clearly 
your best buy. 

COMPUTER-AIDED DESIGN 
AutoCAD 
Cadvance 
Drafix 1 
In-A-Vision 
Generic CADD 
VersaCAD ADVANCED 
Workview 
Procad PC 
P-CAD System 

Clearly the finest in monitors. 

1901 Zanker Road, San Jose, CA 95112 
Phone: 408/43 6-8570 FAX: 408/4 36-8187 

GRAPHICS SYSTEM TOOI.S 
MS-Windows 
GEM 
MetaWindows 
HALO 
KEE PC 

Inquiry 16 



Its simple. 
With Intels Inboard™ 386/AT. 
It fits rightintoyourIBM®ATor 

compatible, and gives you all the per­
formance of a 386 system. 

Without having to buy a 386 sys­
tem. (Which, ifyou've priced one lately, 
is about three times as expensive) 

Inboard 386 is based on the revo­
lutionary 32-bit, 16 MHz 80386 chip 
we invented. So it'll work with all the 

software you've got sitting on your 
desk As well as any add-in boards you 
may have hiding in your computer­
like,just for instance, the Above™ 
Board.Which we also invented. 

Inboard 386 lets you whiz through 
recalcs with Lotus®l-2-3~And it 
makes your network server serve you 
even faster. In fact, it'll make any 
program serve you faster. 

And with 386 control software, 
Inboard and Above are trademarks and Intel a registered trademark oflntel Corporation IBM is a registered trademark oflntemational Business Machines Corp. Lotusand 
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you can take advantage ofexceptional 
multitasking capabHities. Like put­
ting together a presentation while 
your computer is downloading data. 
(A slightly more efficient way of 
doing business) 

Don't forget our five-year 
warranty. Or toll-free technical 
support1jne. 
1-2-3 are registered trademarks of Lotus Development Corp © 1986 Intel Corporation 

Inquiry 139 

-


To find out more, check with 1 
your favorite computer dealer 
or call us at (800) 538-3373. 

And see why Inboard 386 
beats the system. 

intel~ . 
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MAXIMIZE Y UR 

MULTI YN 


TM 

15.75 KHz 18.75 KHz 21.8 KHz 30.0KHz 31.5 KHz 35.0KHz 

I I I I I ~ 

CGA MDA EGA PGA resolution CGA CAD/CAM 
320x200 (Hercules) 640x350 640x480 DoubleScan: 800x600 

720x348 1056x352 Drivers for: Lotus 1-2-3, 320x400 Drivers for: AutoCAD, 
AutoCAD, GEM, Windows, Windows, GEM, and132 col. x 44 640x400and Desktop Publishing Desktop Publishing 

Now you can maximize your MultiSync monitor-with a 
SuperEGA card from Genoa. SuperEGA gives you CGA (including 
double-scan!), MDA (Hercules), EGA, and PGA resolution­
and 132 columns. Or you can get the SuperEGA HiRes card for 
your advanced CAD/CAM and desktop publishing applications. 

Both SuperEGA cards feature AutoSync; they automatically 
synchronize with all MultiSync speeds, from 15.75 up to 35 KHz. 

The SuperEGA HiRes is the only EGA board with 800 x600 
resolution, and it comes with the drivers you need for CAD/CAM 
and desktop publishing. 

For all your graphic applicalons, you can count on SuperEGA. 
We've maximized the MultiSync! 

Call or write: Genoa Systems Corporation, 73 E. Trimble 
Road, Sanjose, CA 95131; Telephone: 408-432-9090, FAX: 408­
434-0997, TELEX: 172319 

© 1987 Genoa Systems Corporation. SupcrEGA, Super EGA HiRcs and AutoSync arc trademarks of Genoa Systems Corporation. MultiSync is a trademark of NEC Home 
Electronics. Lotus 1-2-3-Lotus Development Corporation; Hercules-Hercules Computer Technology; Windows-Microsoft; GEM-Digical Research; AutoCAD-AuroDcsk, Inc. 

44 BYTE• JUNE 1987 Inquiry ll9 



WHAT'S NEW 
0.I o. 

Information from this month's most interesting press releases. 

Shock-Proof 
Removable Hard Disk 

Tandon 's Personal Data 
P-ac is a removable hard 

disk drive designed for easy 
transport and durability. ·De­
signed for the IBM PC and 
compatibles, the Pac is a 31h­
inch dual-platter 30-mega­
byte hard disk drive in a hard 
plastic enclosure about the 
size of a full-height floppy disk 
drive. You can easily attach 
it to an external adapter that 
contains two slots for the 
new drives and a caching disk 
controller. 

The Data P-ac's drive 
heads are locked away from the 
media when not in use. 
Each pack weighs a bout 2. 6 
pounds and measures 21h 
by 4% by 7 inches, for easy 
transport in a briefcase. 

Tandon says that tests 
have shown that Pacs can with­
stand up to 300 Gs of force, 
(or a drop of 30 inches onto 
concrete) without losing 
data or breaking the plastic 
case. 

The data transfer rate for 
Pacs is 7.5 megabits per second 
with a maximum access 
time of 50 milliseconds and 
average seek length of I 00 
ms. Each Personal Data P-ac 
can be password-protected 
by using a special utility. 
Price: $400; Ad-PAC 2 sub­
system (holds two Data Pacs), 
$500. 
Contact: Tandon Corp ., 
405 Science Dr., Moorpark, 
CA 93021, (805) 523-0340. 
Inquiry 576. 

Q&A for the 386 

The database and word­
processing program Q&A 

is now available for 80386­
based systems. The 386 version 
takes advantage of the 
l.otus/Microsoftllntel Ex­
panded Memory System 

Tandon' s JO-megabyte Personal Data Pac. 

(LMl/EMS), letting you access 
memory above the DOS 
limit of 640K bytes. Symantec 
reports that the instruction 
set increases speed by 10 per­
cent to 40 percent, and that 
the code size has decreased by 
about 20 percent. The origi­
nal 8086 version ofQ&A will 
run on 386-based systems, 
but without the increased speed 
and memory advantages of 
the 386 version. 

Q&A requires an Intel 
80386 microprocessor, 512K 
bytes of RAM, and MS­
DOS version 3.0 or higher. 
Price: $349. 
Contact: Symantec Corp ., 
10201 Torre Ave., Cupertino, 
CA 95014, (408) 253-9600. 
Inquiry 577. 

Hand-Held S~anning 

T he Handscan is a 
mouse-like data-entry de­

vice that lets you enter por­
tions of printed or typewritten 
documents directly into an 
applications program such as 
Lotus 1-2-3, dBASE III, 
Microsoft Word, R:base 5000, 
WordStar, or any program 
that accepts ASCII data. Work­
ing with proprietary mem­
ory-resident optical-character­
recognition software, the 
Handscan recognizes more 
than 200 computer-gener­
ated or typewritten fonts. 
Wh!!n you enter the font 
name into the computer, the 
Handscan displays the name 
of the recognized font on the 
screen. 

The unit has five push­
buttons: one for reading data, 
and four for cursor move- · 
ment that let you move around 
an applications program 

screen without having to use 
the keyboard cursor keys. 
The unit is programmable so 
that pressing combinations 
of two or three keys performs 
special operations unique to 
the application. You can also 
program a substitution table 
that will automatically enter a 
discrete character into the 
application when another spec­
ified character is read by the 
Handscan. This lets you per­
form functions such as re­
moving commas from numbers 
or eliminating proportional 
spacing from text. 

The manufacturer claims 
that the Handscan's error rate 
is less than one error for 
every 1300 characters scanned. 
The Handscan package con­
sists of the scanner, a full­
length interface card, and 
software. It runs on IBM PCs, 
ATs, and compatibles. A 
hard disk and 640K bytes of 
RAM are recommended. 
Price: $649.95 . 
Contact: Saba Technol­
ogies Inc., 9300 Southwest 
Gemini Dr. , Beaverton, OR 
97005, (503) 222-7050. 
Inquiry 578. 

Ultra-Parallel 
68020 Board 

S ystolic System's Model 
481 is a VME-bus-com­

patible parallel numeric 
processor that's capable of full 
IEEE-P754 standard 32-bit, 
64-bit, and 80-bit floating point 
computations. The board 
contains a single 68020 proces­
sor, four 68881 numeric co­
processors, and 256K bytes of 
70-nanosecond RAM. 

Using a 25-MHz system 
clock, the system executes 1.29 
million 80-bit floating-point 
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~rations per second. Multi­
ple 481 boards can be in­
stalled in VME-bus-compati­
ble computers (such as the 
Macintosh II) for additional 
performance gains. 

The Model 481 board 
performs nonlinear, transcen­
dental, and trigonometric 
functions, and is well-suited 
for running simulations. A . 
scientific software library of 
more than 400 commonly 
used subroutines is available in 
both FORTRAN and C. 
Price: $4995. 
Contact: Systolic Systems 
Inc., 1065 East Brokaw Rd ., 
San Jose, CA 95131, ( 408) 
286-0421. 
Inquiry 579. 

Ryan-McFarland's 
Development Tools 

RM/Screens and 
RM/Forte are two new 

productivity tools from 
Ryan-McFarland that are de­
signed to enhance program 
development. 

RM/Forte is a file man­
ager, compiler, linker, and de­
bugger that is now packaged 
with version 2.4 of RM/FOR­
TRAN, an ANSI-77 opti­
mizing FORTRAN. Other en­
hancements to version 2 .4 
include a syntax-checking ca­
pability, a faster math-co­
processor library, and im­
proved interlanguage 
communications. Its 
8087180287 emulator exe­
cutes programs five times 
faster than earlier versions. 
It lets you handle mainframe­
type floating-point arithme­
tic without installing an 
8087180287 coprocessor 
chip, but will take advantage of 
the chip, if you install one. 

RM/Forte manages your 
program files, integrates sever­
al development tools into 
one operating environment, 
and simplifies the testing 
process. The project manager 
maintains information about 
all files in an RM/FORTRAN 
application, letting you 
track projects through all stages 
of development. The 

screen's project-status line 
shows you the number of 
files in a project, tells you 
whether an executable pro­
gram exists, and reports what 
development task should 
occur next. From the screen 
you can select source files 
to edit, and you can edit them 
without having to refer to a 
printed copy of the listing. The 
listing file display shows the 
source code and the compiler 
diagnostic messages, in­
cluding leading line numbers, 
embedded diagnostics, op­
tional allocation maps and 
cross references, and com­
pilation summaries. 

When your files are 
ready for compilation, 
RM/Forte invokes the 
RM/FORTRAN compiler at 
your request. You can tell it 
to compile only those files 
modified since the previous 
compilations, and you can 
specify the compiler op­
tions for each file. 

RM/Forte sets up a link­
control file before invoking the 
linker. The file contains all 
the commands needed to link 
the program, and you can 
modify the link-control file as 
needed. You can also use 
linkers other than the one sup­
plied with RM/Forte. 

RM/Forte lets you exe­
cute a program with or without 
the debug option. During 
debug sessions, RM/Forte lets 
you move between program 
output, the interactive debug­
ger, and source-code edit-

Application screen generated by RM/Screens. 

ing with keystroke commands. 
RM/Screens, the screen 

generator, works with the 
RM/COBOL-85 compiler, 
generating COBOL code. It 
also generates code for the 
validation checks that ensure 
that your data meets each 
field's criteria. RM/Screens 
can reduce the time you 
spend producing screens by up 
to 40 percent. 

RM/Screens includes a 
subsystem that defines screens, 
letting you design or recall 
previously stored screens for 
use in the applications. You 
can define up to 250 fields per 
screen and select from a 
palette of 16 colors. Editing 
functions are available, as 
are features for writing and 
masking literals. You also 
have a selection of what-you­
see-is-what-you-get 
(WYSIWYG) screen-painting 
functions that simplify 
drawing, filling, and moving 
boxes, and drawing line 
graphics. Built-in primitives, 
such as window-like small 
screens and screen shifting, 
also simplify and speed the 
design process. 

Another subsystem lets 
you define fields, field-entry 
sequences, and a range of 
field-validation criteria. Using 
the field directory, you can 
recall any field definition, in­
cluding its validation logic, 
and use them in other screens. 

A screen generator pro­
duces error-free RM/COBOL­
85 source code for your 
screens and validation logic, 
after you have formatted, 
tested, and edited the screens. 

With additional utilities, 
you can test your screens be­
fore you generate and com­
pile COBOL code. A cross-ref­
erencing capability lets you 
manage the use of screens 
throughout an application 
by comparing listings of all 
fields within a screen or 
listing all screens containing a 
particular field. 
Price: RM/Screens, $400; 
RM/FORTRAN 2.4 with 
RM/Forte, $595. 
Contact: Ryan-McFarland 
Corp., 609 Deep Valley Dr., 
Rolling Hills Estates, CA 
90274, (213) 541-4828. 
Inquiry 580. 

Tl Professional Goes 
Compatible 

The CSTI Compatibility 
System is a full-length 

add-in card that adds IBM 
compatibility to the TI Profes­
sional and TI Portable Pro­
fessional computers. Contain­
ing a video controller and 
floppy controller, the CST! 
System makes use of the TI 
monitor (monochrome or 
RGB), keyboard, system 
memory, and both floppy and 
hard disk drives. It also 
supports an 8087 math co­
processor. 

The CST! System in­
cludes a disk with software 
driver routines for the con­
trollers, as well as routines that 
translate between the IBM 
PC applications and the TI 
Professional hardware. The 
manufacturer claims that the 
system is compatible with 
over 95 percent of IBM PC 
programs. The system also 
supports IBM PC-compatible 
serial ports. The system re­
quires MS-DOS or PC-DOS, 
versions 2.1to3.2. 
Price: $595. 
Contact: Compatible Sys­
tems Corp., 2 l l l 30th St. , 
Suite Ml033, Boulder, CO 
80301, (303) 444-9532. 
Inquiry 581. 

continued 
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MathCAD turnsyourPC irito 

an electronic scratchpad


"MathCAD is a real gem of a software package . . . 
a program that breaks new ground. .. the starter 
ofanew software category." The New York Times 

It's the first numeric software that works 
like aword processor.The first software of its kind 
that's not a programming language. Think of it as 
the first WYSIWYG calculator. For the first time ever, 
MathCAD lets you do calculations on your PC in real 
math notation, as simply as on a scratchpad. 
"MalhCAD is likely to be a trendsetter. Its combi· 
nation ofmathematic power and what-you-see­
is-what-you-get interface makes it an excellent 
tool .. . "PC Week 

MathCAD lets you combine equations, graph­
ics and text just like you do on paper. You r.an input 
formulas directly and edit equations interactively 
right on the screen. Just place the cursor anywhere 
and start typing. MathCAD not only formats your 

Inquiry 1~ 

equations as they're typed, it instantly calculates . · · math to 
the results. Sounds simple? It is. In fac~ . · - •. / • your most 
IEEE Software writes, "It's fun, and it's · · .... -"'-:.::::-_~ _.- sophisticated 
much easier to use Ma!hCAD 1'"'!'<~.. _ 14§' problems. 
than anything you've ever "::~--..., ,~ .',.:.~· ·.. - Use MathCAD 
used before." ~-" ....:_···.- "~- - to calculate your 
"It has a free form style 
that lets you just sit 
down in front ofthePC 
and do the work you probably 
bought the computer for in the first 
place." PC l.fggpzine 

MathCAD is much faster and easier than 
doing calculations by hand or writing programs. 
And unlike a calculator, MathCAD lets you see and 
record every step. You r.an add text anywhere to 
support your work. And print or save your entire 
calculation as an integrated document that anyone 
can understand. 
"It's hard ID <b justice ID this software in any re­
view. You feel like you'vejust discovered the power 
of a computer for the first time." IEEE Software 

What kind of calculations r.an you do with 
MathCAD? Anything you have a formula for. As 
IEEE Software writes, "Its versatility seems unlim­
ited." With its wide range of built-in functions, 
MathCAD can handle everything from simple 

Requires IBM PC~ or compalible. S12_KR RAM. graphics card. 
IBM PC~lnlernalional Business Machines Corporation. 
MathCADNMathSolt. lnc. 

·~;.-;..--:;,••• mortgage payments, 
···:." to solve a heat trans­

fer problem, or to 
model electrical circuit 

parameters. 
" ... ifI dealt frequently with 

numbers, I wouldn't wait .. . to 
get my ropy." The New York Times 

Why spend another minute doing calcula­
tions by hand or writing and debugging programs? 
Put MathCAD to work for you and find out why 
PC Magazine writes, "Warning: it could prove 
addictive." Once you've tried MathCAD, it's hard to 
imagine how you ever got along without it 
To order MathCAD at just $249, call us today at: 

1-800-MathCAD 

(In Massachusetts: 617-577-1017) 

Math CAD 

MathSoft, Inc., I Kendall Sq., Cambridge, MA 02139 
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WHAT'S NEW 

Windows Drawing 

The technical-drawing 
program Instinct runs in 

the Microsoft Windows en­
vironment and offers color ca­
pabilities and unlimited 
drawing size, rotation, scaling, 
zooming, and panning. You 
can merge the graphics you 
create with other programs 
to develop publications and 
overhead projections. 

You can select and ma­
nipulate graphics, text, and 
menu commands with a 
mouse. A status window shows 
you what command you just 
invoked and what to do next. 

A WYSIWYG screen dis­
play lets you create multiple 
drawings in separate win­
dows and scrolls vertically or 
horizontally. 

Layout tools include met­
ric and English units of mea­
surement. A bmlt-in text 
editor lets you manipulate 
multiple lines of text and of­
fers you a palette of text faces, 
sizes, and styles. 

Instinct runs on the IBM 
PC, XT;AT, and compatibles 
that run Microsoft Win­
dows. You need at least 320K 
bytes of RAM with two 
floppy disk drives. Display de­
vices recommended include 
the IBM Enhanced Graphics 
Adapter (EGA), the Hercu­
les Graphics Card, and other 
Windows-compatible de­
vices. A copy of Microsoft 
Windows is also required. 
Price: $99.95. 
Contact: Cadlogic Systems 
Corp., 2635 North First St., 
Suite 202, San Jose, CA 
95134, ( 408) 943-9696; in CA, 
(800) 962-0660. 

Inquiry 582. 


Turbo View Speeds 
UpAutoCAD 

TurboView converts 
AutoCAD drawings into 

high-speed assembly lan­
guage format and lets you view 
and animate them in both 
orthographic and true-perspec­
tive modes. Turbo View dis­
plays your drawings up to 40 
times faster than AutoCAD 

Graphics capabilities of Instinct used to create perspective view. 

AutoC4D drawing viewed and animated with Turbo View. 

without the math coprocessor 
and up to 71/i times faster 
than AutoCAD with the 
coprocessor. 

TurboView also lets you 
manipulate up to 256 blocks in 
a drawing and save object­
animation sequences at up to 
30 frames per second. 

The program works with 
the IBM Color Graphics 
Adapter (CGA), Enhanced 
Graphics Adapter, and Sub­
Logic's X-1 Graphics 
Boards. 
Price: $495. 
Contact: SubLogic Corp., 
713 Edgebrook Dr. , 
Champaign, IL 61820, 
(217) 398-4469. 
Inquiry 583. 

3-0unce Modem 
Gets Serial Power 

W eighing three ounces 
and about the size of an 

audiocassette, the Novation 
Parrot is a full-featured direct­
connect 300/ 1200-bps 
modem. For even greater por­
tability, the Parrot has a 
microprocessor-controlled 
power management system 
that takes power directly from 
the RS-232C serial port. 
You need neither batteries nor 
an external AC supply. The 
unit only draws power from the 
port when needed, remain­
ing on standby until its circuit­
ry detects activity. 

Novation claims that the 
Parrot is fully compatible with 
the Hayes AT command set. 
It has built-in automatic self-

test, analog loop-back, and 
local and remote digital loop­
back testing. It dials using 
both tone and pulse systems, it 
is configurable for auto­
matic answer, and detects dial 
tone, busy signals, ring-
back, and MCI/Sprint com­
puter tones. 

The Parrot's exact mea­
surements are * by 41/i by 2 :i4 
inches. It has a built-in 
speaker with volume control, 
and four LED indicators: 
normal, off hook, carrier, and 
data. RS-232C cables and 
communications software are 
optional. Starter kits are 
available for IBM PCs and 
compatibles, the Mac­
intosh, and Commodore 
computers. 
Price: $119. 
Contact: Novation, Inc., 
21345 Lassen St., Chatsworth, 
CA 91311, (818) 998-5060. 
Inquiry 584. 

IBM/Toshiba/Zenith 
Laptop Expander 

The ere Expander from 
Cypher Technology is an 

expansion chassis that's de­
signed to provide full IBM­
compatible expansion capa­
bilities for owners of the Zenith 
Z-171, the Toshiba Tl 100 
or T3100, and the IBM PC 
Convertible. 

Each ere Expander pro­
vides four full-length and three 
half-length expansion slots 
that can be used for any IBM­
compatible expansion 
board. There's also a slot for 
the custom laptop interface 
card, which is shipped with the 
chassis and connects to the 
laptop via a three-foot cable. 

The ere Expanders have 
received FCC Class B ap­
proval, and come with a 
135-watt power supply. 
Price: $995; with 20-mega­
byte hard disk, $1595. 
Contact: Cypher Technol­
ogy Corp., 14003 Ventura 
Blvd., Sherman Oaks, CA 
91423, (818) 905-8161. 
Inquiry 585. 

continued 
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WHAT'S NEW 

3Com's W>rkstation 
Goes Diskless 

3 Station is a diskless 
workstation designed espe­

cially for local-area net­
working. Based around an 
80286 processor running at 
8 MHz, the 3Station's single 
circuit board includes 
monochrome, Hercules Graph­
ics Adapter, CGA, and 
EGA, 1 megabyte of RAM (up­
gradable to 4 megabytes), 
and a built-in Ethernet adapter. 

Because it has no expan­
sion slots, the 3Station mea­
sures just 3 inches high and 
has a 14-inch-square footprint. 
The system draws just 25 
watts of power, and does not 
need a cooling fan. A single 
parallel printer port, two serial 
ports, and a BNC connector 
for network connection are in­
cluded. The 3Station comes 
with an IBM 101-style key­
board. A monitor is not 
included. 

The 3Station's processor 
has direct access to the onboard 
graphics and the integrated 
network connection; and the 
system's memory mapping 
takes advantage of the freed-up 
memory area that's used for 
expansion slots in most IBM 
PC compatibles. The 3Sta­
tion uses this memory area as 
RAM to hold the 3 + soft­
ware, leaving 570K bytes of 
working memory available 
for DOS and applications. 
Price: $1895. 
Contact: 3Com Corp., 
1365 Shorebird Way, Mountain 
View, CA 94043, (415) 
961-9602. 
Inquiry 586. 

Polaroid's 
Higher-Resolution 
Image Recorder 

The P'alettePlus Re­
corder is Polaroid's high­

er-end version of its Palette 
system for generating instant 
prints, slides, and overhead 
transparencies from computer 
graphics. When connected 
to an IBM PC-compatible sys­
tem with an EGA and a 
graphics software package that 
has a PalettePlus driver, the 

3-Com 's diskless 'IIDrkstation. 

PalettePlus can produce hard­
copy with a resolution of 
640 by 700 pixels. (The soft­
ware without a PalettePlus 
Driver will produce a resolu­
tion of 640 by 350 pixels .) 

When used with a CGA 
and software using a Palette 
driver, the system will pro­
duce a resolution of 640 by 400 
pixels; 320 by 200 pixels 
without a P'alette Driver. 

The Recorder includes 
software that automatically 
configures the system for 
seven generally available EGA 
and CGA boards. The sys­
tem includes auto-luminance 
circuitry, which senses and 
compensates for variations in 
the incoming video signal. 
There's also an electronic 
zoom control that fine-tunes 
the image plus or minus 4 
percent. 

Along with the exposure 
unit and software, the P'alette­
Plus system includes a 
Polaroid 3 \4- by 4 \4-inch film 
back, an autowind 35mm 
camera back, a 35mm film 
processor, slide mounter, 
and cables. An optional motor­
ized 35mm camera back is 
also available. 
Price: $2999. 
Contact: Polaroid Corp., 
575 Technology Square-9P, 
Cambridge, MA 02139, 
(617) 577-2630. 
Inquiry 587. 

A Portable 386 

A s the name implies, 
the Noble 386 Portable is 

a fully portable 16-MHz 
80386-basec\ computer. Mea­
suring 17 by 71h by 19 
inches and weighing under 35 
pounds, the system is com­
patible with the IBM PC, XT, 
and AT, and comes stan­
dard with 512K bytes of RAM, 
which you can expand to 4 
megabytes with two 2-mega­
byte add-on boards. 

Other standard features 
of the Noble 386 include a 20­
megabyte hard disk drive, a 
360K byte floppy disk drive, 
and a 9-inch monochrome 
monitor supported by a Her­
cules graphics board. The 
system has six slots, including 
one for an 80387 math co­
processor. It has a Phoenix 
BIOS, and runs under MS­
DOS or PC-DOS 3. I and high­
er (not included with the 
basic systeni.) 

The Noble 386 runs with 
one wait state, and you can tog­
gle the clock speed from 16 
MHz down to 8 MHz. The 
standard 20-megabyte hard 
disk drive has an average ac­
cess time of 40 millisec­
onds, and a transfer speed of 5 
megabits per second. 

System options include a 
half-height 40-megabyte hard 
disk drive, a 1.2-megabyte 
floppy disk drive, and a 2­
megabyte RAM board that 

fits into a 32-bit slot. 

Price: $2999; 40-megabyte 

hard disk drive, $400; 1.2­
megabyte floppy disk drive, 

$140; 2-megabyte RAM board, 

$700. 

Contact: PC Discount, 

2100 Travis, Suite 630, 

Houston, TX 77002, (713) 

655-9047. 

Inquiry 588. 


AutoCAD Plotter 
Management 

A CS Telecom's IO-Plot is 
I'\.plotter manager for Auto­
CAD that offers spool, 
queue, store, copy, archive, 
and plot capabilities. The 
program lets you spool draw­
ings to a plotter or laser 
printer and return to AutoCAD 
without waiting for the plot­
ter to finish the drawing. IO­
Plot manages drawings in a 
single queue and plots them in 
order. You can archive 
drawing files and plot addition­
al copies, without vector 
processing delays. 

Spooling and queuing 
functions are performed from 
within AutoCAD, so you 
don't have to exit to DOS. 

IO-Plot requires an IBM 
PC, XT, AT, or compatible 
with MS-DOS or PC-DOS 
3.0 or higher, AutoCAD 2.0, 

and at least 640 K bytes of 

RAM. 

Price: $249. 

Contact: ACS Telecom, 

25825 Eshelman Ave., Lomita, 

CA 90717, (213) 325-3055. 

Inquiry 589. 


Stripper Tears Perts 

The Stripper is a manual 
tool that removes the per­

forated edges ofcomputer 
paper and forms. To use it, you 
insert the perforated edge of 
up to 20 sheets into the unit, 
press down, and pull away. 
Price: $14.95 . . 
Contact: Ra-Lo Inc., East 
23301 Mission, Liberty Lake, 
WA 99019, (800) 334­
5447, (509)928-4139. 
Inquiry 590. 
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Problem: Mysterious DataLoss 

Solution: NewVerbatim DataHold 


Protects when Static Strikes. 

Static Danger is Everywhere.Your 
data is vulnerable to loss from an 
unseen enemy-static electricity! Even 
small static charges could cause sudden 
mysterious data loss from your diskette. 

And static lurks everywhere.Just walk 
across a carpeted floor and you build 
up a static charge ofup to 1,500 volts­
enough to ZAP your data. 

It's DataHold or Data Loss. DataHold 
is Verbatirn's ingenious diskette liner 
that disperses damaging static charges 
instantly. Compare Datalife to other 
popular brands which retain static 
charges up to four minutes and your 
choice should be obvious. 

DataHold, available exclusively from 
Verbatim Datalife,for unsurpassed 
data protection.After all, it's your 
choice, DataHold or data loss. Verbatim® 

A Kodak Company 

Verbatim• 1200 W.T. Harris Blvd.• Charlotte, N.C. 28213 • 800-538-1793 
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WHAT'S NEW 

Low-End Amiga 

Commodore's new low­
end member of the Amiga 

family is the 500. Sporting 
the general look of the Com­
modore 128, the Amiga 500 
comes standard with 512K 
bytes of RAM, expandable 
to 1 megabyte internally using 
the optional A501 RAM ex­
pansion cartridge, which also 
adds a real-time clock. 

With a 68000 processor 
running at 7 .14 MHz, Commo· 
dore claims the system is 
fully compatible with software The $649 Amiga 500. 
written for version 1. 2 of 

includes the Ventura desktop 

publishing package, Word­

Star 4.0 with MailMerge and 

CorrectStar, paint and 

form-generation software, MS­

DOS 3.2 and GW-BASIC. 

Extra! Extra! can combine text 

from several other word 

processors, ASCII text, and 

graphics into master 

documents. 

Price: $8495. 

Contact: Kaypro Corp., 

533 Stevens Ave., Solana 

Beach, CA 92075, (619) 

481-4300. 

Inquiry 594. 


Amiga 1000 systems' software. 
The 500 has an 18 1A- by 
12~-inch footprint, and weighs 
7 1h pounds. The external 
power supply weighs five 
pounds and has the system's 
power switch. 

The new computer's key­
board has 94 keys arranged 
similarly to the IBM 101 
layout. A single 3'h-inch flop­
py disk drive is built in, as 
is an 86-pin expansion bus con­
nector. There's also a two­
button optomechanical mouse. 
Price: $649. 
Contact: Commodore/ 
Amiga, 1200 Wilson Dr., West 
Chester, PA 19380, (215) 
431-9100. 
Inquiry 591. 

Zenith Z-159 Desktop 
Computer 

The Zenith Z-159 is an 
enhanced, lower-priced 

version of the company's 
desktop personal computer. 
The Z-159 is available with 
either an EGA or Hercules­
compatible monochrome 
board. 

The Z-159 also accepts 
LMl/EMS upgrade chips, 
which lets you install up to 
1.25 megabytes of RAM 
without using an expansion 
slot. With three additional 
LMl/EMS memory cards, 
the system will accommodate 
up to 5 megabytes of RAM. 

With an 8088 processor 
switchable between 4.77 and 
8 MHz, the Z-159 comes 

standard with 256K bytes of 

no-wait-state memory, 

serial and parallel ports, and 

MS-DOS version 3.2. 

Price: From $1749 to 

$2799. 

Contact: Zenith Data Sys­

tems, 1000 Milwaukee Ave., 

Glenview, IL 60025, (800) 

842-9000. 

Inquiry 592. 


C.ltoh's Multiuser 
Micro 

The CIES/286 by CIE 
Systems (a subsidiary of 

printer-maker C.Itoh) is an 
80286-based multiuser system 
that operates at 6, 8, or 10 
MHz. 

The CIES/286 system is 
available in two-user, six-user, 
and nine-user configura­
tions. The basic two-user sys­
tem includes 512K bytes of 
RAM (expandable to 12 mega­
bytes), a 40-megabyte hard 
disk drive (with average 28­
millisecond track-to-track 
access), no-wait-state architec­
ture, a 1.2-megabyte floppy 
disk drive, four open expansion 
slots, an RS-232C serial 
port, a parallel port, a 101-key 
keyboard, and a mono­
chrome monitor. An EGA­
compatible 14-inch color 
monitor is optional. 

A multi-mode graphics 
adapter is included to support 
monochrome, CGA, EGA, 

and Hercules graphics. The 
system measures 9 \4 by 
l61h by 61A inches. 

The system uses a Phoe­
nix BIOS and comes with MS­
DOS 3.2. Other options in­
clude a 70-megabyte hard disk 
drive and a cartridge tape 
backup unit. An optional 
68000-based coprocessor 
board provides compatibility 
with PICK, RM/COS, and 
Unix operating systems. 
Price: Two-user, $5960; 
six-user, $8085; nine-user, 
$9800. 
Contact: CIE Systems Inc., 
2515 McCabe Way, Irvine, CA 
92714, (714)660-1800. 
Inquiry 593. 

Kaypro's Complete 
Publishing System 

Extra! Extra! is an 
everything-you-need desk­

top publishing system from 
Kaypro. The system hardware 
is based on the Kaypro 
286i, an AT-compatible with 
640K bytes of RAM, a 30­
megabyte hard disk, an EGA 
color board, an EGA-com­
patible monochrome board, 
and a three-button mouse. 
The printer is the Kaypro Page 
Printer II, an eight-page­
per-minute laser unit with 300 
dots per inch resolution. In­
cluded are Hewlett-Packard B 
fonts, an assortment of 
downloadable fonts, and ca­
bling needed to hook the 
system together. 

Extra! Extra!'s software 

A Low-Cost 
68000SBC 

W ith the HT-68K 
TinyGiant single-board 

computer, all you need to 
get a fully operating computer 
is to add a terminal, a disk 
drive, and a power supply. 
This complete 68000-based 
system runs at 8 MHz and has 
128K bytes of no-wait-state 
RAM (expandable to 512K 
bytes on the board). Two 
on-board EPROMs can contain 
upto64K. 

The system's built-in 
WDl 770 floppy disk controller 
can control up to four 5 1.4­
inch or 3 'h-inch floppy disk 
drives. A parallel printer 
port and two RS-232C serial 
ports are also included. 

Measuring S:l4 by 8 
inches, the TinyGiant is not 
only the same size and 
shape as a floppy disk drive, 
but also has holes in the 
same pattern so the board can 
be mounted directly. The 
board requires the same voltage 
levels and uses the same 
type of power connectors as a 
5 1A-inch drive. 

The HT-68K comes with 
the K-OS One single-user, sin­
gle-tasking operating sys­
tem that reads and writes MS­
DOS-formatted disks. 
Price: $395. 
Contact: Hawthorne Tech­
nology, 8836 Southeast Stark, 
Portland, OR 97216, (503) 
254-2005. 
Inquiry 595. 
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Introducing 


CADKEY3 

REAL WORLD DESIGN 


Tools, Not Toys. 
CADKEY quickly became the world's leading PC­
based mechanical engineering system, with more 
than 25,000 installations, by pioneering the concept 
of a fully-integrated 2D-Drafting and 3D-Design 
system. We gave engineers real design tools, not toys. 
After all, the real world is three dimensional, not flat. 

Real-World Solutions. 
Now CADKEY 3 brings more real-world solutions to 
the PC by integrating all of the useful functions of 
surface-modeling, programmability, macro and tab­
let customization, and much more .. . 

CADKEY 3 is a design toolbox stuffed with features: 

• A Fully Programmable 	3D Design Language 
(CADL 3.0) 

• Wireframe and Surface Modeling and Editing 

• User-Definable Macros and On-Line Calculator 

• Customizable-Tablet Templates 

• ANSI and ISO Drafting with Ordinate-Dimensioning 

• A 3-D IGES Translator 

• FEA and Multi-Axis NC Integration 

•Family-of-Parts Creation 

•Bill-of-Materials Generation 

• Technical Publishing Links 

• Compatibility with All Popular Hardware 

• A Complete Training and Support Network 

•World-Wide Dealer Coverage 

. .. And that's just for starters ... so how about bringing 
us your real world problem today? Call us now at 
203-647-0220. 

CADKEY 3 
Power... Performance . .. Price 

CADKEY, A division of Micro Control Systems, 27 Hartford Turnpike, Vernon, CT 06066 !2031 647-0220 TELEX: 5106007223 

CADKEY is a registered trademark of Micro Control Systems, Inc. 
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WHAT'S NEW 

PERIPHERALS 

Big-Screen 
MultiSync 
Monitor 

A uto-Sync is a 19-inch 
color monitor from 

Microvitec that automatical­
ly locks onto any scan frequen­
cy from 15 to 36 kHz. Be­
cause specially-developed 
analog circuitry synchro­
nizes both the horizontal and 
vertical scan frequencies, 
the company claims there 's 
none of the picture-height 
variation found in some other 
multi-sync monitors. 

The Auto-Sync supports 
graphics resolutions of up to 
1024 by 580 pixels, and is 
available with either regular or 
long-persistence phosphors . 
It accepts both TTL and analog 
inputs . 
Price: $2195. 
Contact: Microvitec Inc., 
1943 Providence Court, Air­
port Perimeter Business 
Center, College Park, GA 
30337, (404) 991-2246. 
Inquiry 596. 

Ultra High-
Resolution Slide Maker 

The Rasco! II Personal 
Film Recorder from 

Lasergraphics produces 
color slides with either 2000­
or 4000-line resolution. 
The heart of the system is a 
full-length plug-in card 
that's compatible with IBM 
PCs and ATs. The card con­
tains a 68000 processor and 
operates as a fully indepen­
dent coprocessor, performing 
all the intensive operations 
of rasterizing the image into 
millions of color dots. 

The system is compatible 
with virtually all graphics soft­
ware available for the IBM 
PC and accepts graphics in 
either the Lasergraphics 
Language or the Hewlett-Pack­
ard Graphics Language 
(HP-GL). In the 4000-line­
resolution mode, the system 
can produce up to 30 slides per 
hour; 60 in the 2000-line­
resolution mode. 

The Microvitec automatically locks onto any scan frequency. 

Rasco! II gives )QU 2000- or 4000-line slidesfrom pur PC or AT. 

Price: $4995 . 

Contact: Lasergraphics 

Inc. , 17671 Cowan Ave., 

Irvine, CA 92714, (714) 

660-9497. 

Inquiry 597. 


Enhanced Printers: 
High and Low End 

The P351C Model 2 
from Toshiba is an en­

hanced version of its 3-in-1 
dot-matrix printer designed to 
produce color text and 
graphics as well as 24-pin letter 

quality. Graphics resolution 
is 180 by 180 or 180 by 360 dpi 
in up to seven colors. It will 
print at 300 characters per inch 
in draft mode, 250 cps in 
the condensed printing mode, 
and 100 cps in near-letter­
quality mode. 

Toshiba has redesigned 
and augmented the LED front­
panel display so you can 
select print quality, font, pitch, 
paper motion, or the new 
"quiet" mode at the touch of a 
button. Also, the DIP 
switches are now located di­
rectly behind the front panel 
for easy access. · 

The printer can handle 
paper sizes from 4 to 15 inches 
in friction-feed mode. In 
addition to a bottom-feed pro­

vision that handles multi-
part forms, other standard fea­
tures are three resident type 
fonts (prestige elite, courier, 
and high-speed draft), and 
the ability to accept a wide va­
riety of type fonts from op­
tional disks or cartridges . The 
Model 2 can emulate the 
Qume Sprint 11, IBM Graph­
ics Printer, and IBM Color 
Printer. Increased software 
support is now provided 
with most of the popular 
packages. 

Optional paper-handling 
accessories include a dual-bin 
sheetfeeder, unidirectional 
and bidirectional tractors. 
Price: $1749. 
Contact: Toshiba America 
Inc ., Information Systems 
Division, 2441 Michelle 
Dr., Tustin, CA 92680, (714) 
730-5000. 
Inquiry 598. 

T he "Plus" version is 
C.ltoh's enhanced Pro­

Writer Jr. The unit prints 
160 cps in draft mode, a 33 
percent improvement over 
the original. Throughput on the 
Plus has been increased 
from 48 to 61 lines per minute, 
and the size of the printer 
buffer has been enlarged to 8K 
bytes. 

The Pro Writer Jr. Plus 
has a 30-cps near-letter-quality 
mode and a built-in printer 
stand that lets your paper feed 
from underneath the unit. 
Anothernew feature allows you 
to insert single sheets or en­
velopes into the Plus without 
having to remove the trac­
tor-feed paper that's already 
there . 

Besides fully emulating 
the Epson FX-80 Plus, the Pro­
Writer Jr. Plus also has 
built-in IBM-compatible char­
acter sets. 
Price: $369. 
Contact: C.Itoh Digital 
Products Inc., 19750 South 
Vermont Ave., Suite 220, 
Torrance, CA 90502, (800) 
423-0300, (213) 327-2110. 
Inquiry 599. 

continued 
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The Smai'femi"Theory of Software Evolution 
What Really Happened to the Dinosaurs? 


r.hey were replaced with 
advanced new species. 

After you've tried SmarTerm terminal 
emulation software, you'll think other 
PC-to-minicomputer communica­
tions links are as advanced as ... 
dinosaurs. 

SmarTerm gives your PC exact 
feature-for-feature terminal emula­
tion, error free data transfer and 
programmable softkeys. 

SmarTerm already is known world­
wide as the leader in advanced 
DEC*, Data General* and Tektronix* 
terminal emulation software. Now 
Persoft soars to greater heights with 
these new product introductions: 

NEW! SmarTerm 240 Version 2.0 
features precise DEC VT241 *color 
graphics terminal emulation for 
full-screen, four-color display of 
ReGIS* graphics pictures! 

NEW! SmarTerm 2392 emulates the 
popular Hewlett-Packard HP2392* 
text terminal! 

NEW! SmartMOVE combines power, 
ease-of-use, error-free file transfer and 
exact DEC VTIOO emulation in one 
"smart" communications software buy! 

SmarTerm and SmartMOVE are avail­
able through your local dealer. If you 
would like more information about 
SmarTerm or SmartMOVE, circle the 
appropriate reader service number 
below. Or contact: 

Person, Inc. 
465 Science Drive 
Madison, WI U.S.A. 53711 
Phone (608) 273-6000 
Fax (608) 273-8227 
Telex 759491 

•perSHJT® 
SmarTerm Terminal Emulation Software 

.. The Natural Selection
VISIT BOOlR 3244 WEST HALL COMDEX/ATLANTA 
•Smar Term, Smar1MOVE and Persort are registered 1rademarks or Persofl. Inc. DEC, vr. and ReGIS are lrademarks of Oigilal Equipment Corporation. Oa1aGeneral is a lrademark of Data G<>neral Corporal ion. 
'kklronix is a regislert-d lrademilrk of Tektronix. Inc. HP is a lrademark of Hewlell·Packard Company. n~rsofl, Inc. 1987. All Ri~hls Reserved. 

Inquiry 3SI for DEC Emulation. Inquiry 3S2 for DG Emulation. Inquiry 3S3 for HP Emulation. JUNE 1987 • BYTE SS 



When you want to talk computers.. 

ATARI COMPUTERS COMMODORE COMPUTERS MS/DOS SYSTEMS 

AT&T 6300 ... ......... .. .... .. from $1299.00 

Atari Computers Compaq ... .. ... .. .... .... .. .... .... from 1699.0 

800 XL 64K Computer .. .... ... .. ...$63.99 
 IBM-XT.. ..... .... .. .. ........ .... from 1099.00 

65XE 64K Computer ...... .... .... .... . 94.99 
 IBM-AT ... .. ..... ... ............. . from 2499.00

130XE 132K Computer ....... .. .. .. . 129.00 
 Leading Edge ..... ......... .. .. . from 999.00 

520ST Monochrome System .... ..519.00 NEC Multispeed .. ...... .. ... . from 1499.00 

520ST Color System ... .. ........... . 749.00 
 Panasonic Business Partnerfrom 799.00 

Toshiba 1100 Plus .... ... .. . from 1699.00 


Amiga 2000 System 
Includes: A2000, 1Mb RAM, ~h" Floppy, 

A 1080 Monitor, Mouse, DOS, 

A2088, Bridge Board 
 $19g g 
Commodore-64C 64K Computer179.00 
Commodore-64C Sys. w/1802C.519.00 Atari 1040 Commodore-128 128K Computer249.00 

Color System Commodore-128 System Pkg .... 739.00 
Amiga 1000 Computer ... .. ... ...... 899.00 
Includes: 1040ST, 1 mb RAM with 3112'' 
Amiga 500 .. ... ......... ...... Call for pricing 
drive built-in, 192K ROM with TOS, Basic, 

Logo, ST language, power supply and 
color monitor. ASTActivision 

Six Pak Plus PC/XT .. ... ... ..... .. .. . 169.00 
Hacker ... .... .. ... ... .... ......... ........ ... 32.99 

HerculesBroderbund ·. 
Color Card .. ..... ..... .. ... .......... .. ... 159.00 
The Print Shop .... ....... .. .......... ... . 29.99 
Access 
Graphics Card Plus .... ...... .. ....... 209.00 
The Toy Shop .................. .... .. .... 39.99 
Leaderboard Golf ................... .. ... 26.99 

Fifth Generation CommodoreAccolade 
Logical Connection 256K ........... 329.00 
Textcraft w/Graphic Craft.. ........ ..59.99
Fight Night ... .... ... ........ ............... 19.99 

QuadramAssembler .... .... ... .. .. ....... ..... .. .... . 79.99 Activision 
Expanded Quad board ............... 119.00 
Enhancer DOS 1.2 ................ ..... 14.99 
Music Studio .......................... .... 34.99 

Video 7Discovery SoftwareAntic 
EGA Video Deluxe ............ .. ...... 389.00 
Marauder Back-up ...................... 32.99 
Cad 3-D.... ... .... .. .. .. ...... .. .... .. .. .... 32.99 

ZuckerboardElectronic ArtsBatteries Included 
Color Card w/Parallel... ............... 89.99 
Deluxe Paint... ................... .... ..... 69.99 


Degas Elite ............. .. ......... .. ...... .48.99 

Paperclip w/Spellpack .... ...... ....... 39.99 


Deluxe Print. ...... .... .. .......... ........ 7 4.99 
 MS/DOS SOFTWARE 
Instant Music ..... .................. ....... 34.99 


World Karate Championship .. ...... 24.99 

Epyx 

Deluxe Video ........ .... .... .... ...... .. ..69.99 
 Ashton-Tate 
Infocom lnfocom d-Base Ill+ ..... .. .......... ...... .. ...... 399.00 

Zork Trilogy ......... .... .... ...... ...... .. .44.99 
 Hitchhiker's Guide.. .................... 31.99 
 5th Generation 
Microprose Fastback Utility ............. .. ............ 89.99 

Top Gunner ..... ... ..... ..... .... .. ... .... . 19.99 


Micro Illusions 
Dynamic-Cad .. .. .. .......... .. ....... ... 349.00 
 IMSI 

Optimouse w/Dr. Halo ...... ........... 99.99 
MlndscapeF-15 Strike Eagle ..... ..... .. ....... ..... 24.99 

LotusHalley Project... ... ............ ........... 31.99 Origin Systems 
Lotus 1-2-3 ...... ......... .......... .. .... 329.00 
Deja Vu .. ... .. .... ......... ........... ....... 34.99 
Ultima 4 ...... .................. ...... ....... 39.99 

MlcroProMicro SystemsParadox 

Analyze Version 2.0 ........ ....... ... 119.00 
 Professional 4.0 w/GL Demo .. ...239.00 Wanderer (3-D) ... ........... ............. 27.99 
MlcrostufScribble ............ .. .. ......... ........ ..... 64.99 
Psygnosls 
Crosstalk XVI. ........ ..... ...... .... ... ...89.99
On-Line/Comm ..... .... ... .. ............ . .49.99 
Deep Space ............. ........ ...... .... 34.99 

P.F.S.SublogicTlmeworks 
First Choice .......... ... .......... ....... 119.00 
Flight Simulator ... ..... .................. 37.99 
Wordwriter ST ...... .. ... .... ....... ... ... 51.99 

Word Perfect Corp.V.l.P.VIP 
Word Perfect 4.2 .. .. ..... .. : ........... 209.00
V.l.P. Professional.. .... .. .... ... ...... 139.00 
Professional (GEM) ................... 144.00 


COMPUTER MAIL ORDER 
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.......When you want to talk price. 

MODEMS DRIVES PRINTERS 

Anchor 
6480 C64/128 1200 Baud ... .....$119.00 
VM520 ST520/1040 1200 Baud .129.00 
Atari 
XM301 300 Baud ............... ........ .44.99 
Commodore 
Amiga 1680-1200 BPS......... ..... 169.00 
CBM 1670 &C-128).... .. ........... ....99.99 
Everex 
Evercom 1200 Baud Internal.... .109.00 
Hayes 
Smartmodem 300 External.. ...... 139.00 
Smartmodem 1200 External.. ....389.00 
Practical Peripherals 
1200 BPS External. ............ ....... 159.00 
Quadram 
Quadmodem II 1200 Baud ........299.00 
Supra 
MPP-1064 AD/AA C64................69.99 
1200AT 1200 Baud Atari. .......... 139.00 

Amdek 
410 12" TIL Monitor.... ........ .. ..149.00 
Video 310A Amber TIL. ............ 139.00 
Commodore 
Commodore 1902..... ................299.00 
Amiga 1080 Hi-Res Color..........269.00 
Magnavox 
8505 RGB/Composite................ 199.00 
515 RGB/Composite............ .... ..289.00 
NEC . 
12" TTL Green or Amber .......... 109.00 
JC-1401 P3A Multi-Sync.. .... .......579.00 
Princeton Graphics 
MAX-12 12" Amber TIL.. ... .. .... 169.00 
Taxan 
Model 124 12" Amber............... 119.00 
Zenith 
ZVM 1220/1230................... (ea.) 99.99 

Atari 
1050 SS/DD (XUXE)........... .... .$139.00 
AA354 SS/DD Disk (ST).... ... ...$119.00 
SHD204 20 Meg ST Hard Drive579.00 
Allied Technology 
Apple Half-Heights.... .. .. ....... .... .109.00 
Commodore 
Amiga 1010 31/2''. .... ........ .... .....219.00 
Amiga 1020 51/4'' ...... ....-............ 189.00 
1541C .. ............................. ...... . 179.00 
1571 ......... ................. ................239.00 
CSI 
10 mb (64-128) .......... ..... .. .......1099.00 
Indus 
GT Disk Drive... ........................ 179.00 
Mlcrobotlcs 
20 mb Hard Drive (Amiga)....... 1299.00 

Seagate 
20 MB ST-225 Hard Drive Kit ....379.00 
Supra 
30 Meg Hard Drive (ST) .. ... .......799.00 
20 Meg Hard Drive (ST) ....... .... .569.00 
Xebec 
20 mb (Amiga)................ ..........899.00 

Maxell 
MD1-M SS/DD 51/4'' .............. ... ...$9.99 
MD2-DM DS/DD 51/4" .................10.99 
MF1-DDM SS/DD 31/2'' ............... 12.99 
MF2-DDM DS/DD 31/2'' ...... .........21.99 
Sony 
MD1D SS/DD 51/4'' .......................8.99 
MD2D DS/DD 51/4'' .....................10.99 
MFD-100 SS/DD 31/2'' ........ ... ...... 13.99 
MFD-200 DS/DD 3112'' .... ... ..... .....20.99 
Hewlett-Packard Calculators 
28C Scientific Pro........... ...... .... 199.99 
18C Business Consultant... ..... .. 139.95 
12C Slim Financial.. ....................74.99 

Atari 
1020 XL/XE Plotter...................$30.99 
1025 XUXE Dot Matrix...... ....... 129.00 
XDM121 Letter Quality.. ......... ...209.00 
XMM801 XL/XE Dot Matrix........ 199.00 
XMM804ST Dot Matrix..............189.00 
Brother 
M-1109 100 cps, 9 pin .. .... .... ... .209.00 
Citizen 
MSP-10 160 cps, 80-Column .....299.00 
Premier 35 cps Daisywheel... ... .499.00 
C.ltoh 
8510-SP 180 cps, 80-Column .... .....Call 

Epson FX-86E 
240 cps Dot Matrix$349 
Epson 
LX-86 120 cps, Dot Matrix.... .. ... 199.00 
FX-286E 240 cps, 132-column.......Call 
EX-800 300 cps, 80-column...... .429.00 
LQ-800 180 cps, 24-Wire Head ......Call 
Hewlett Packard 
Thinkjet ........ ....... ......... .. .......... 399.00 
Jukl 
6300 40 cps Daisywheel. ........ ..659.00 
6100 10 cps Daisywheel.. ..... ....389.00 
5510C Color Dot Matrix.............349.00 
NEC 
Pinwriter 660 24 Wire............ ... .489.00 
Pinwriter 760 24 Wire......... .......689.00 
Okldata 
Okimate 20 Color Printer ...........129.00 
ML-182 120 cps, 80-column ......239.00 
ML-192+ 200 cps, 80-column ...369.00 
Panasonic 
KX-1080i 120 cps, 80-column ....219.00 
KX-1091i 180 cps, 80-column ....299.00 
KX-1592 180 cps, 132-column.. .439.00 
Star Mlcronlcs 
NX-10 120 cps, 80-column ........209.00 
NX-10C 120 cps, C64 lnterface.219.00 
NX-15 120 cps, 132-column......369.00 
Toshiba 
P321 216 cps, 24-Pin Head ...... .479.00 

In the U.S.A. and in Canada 

Call toll-free: ·1-800-233-8950. 

Outside the U.S.A. call 717-327-9575 Telex 5106017898 

Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. A106, Williamsport, PA 17701 

ALL MAJOR CREDIT CARDS ACCEPTED. 
POLICY: Add 30/o (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
to clear. For faster delivery use your credit card or send cashier's check or bank money order. Pennsylvania residents add 60/o sales tax. All prices are U.S.A. 
prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. Hardware will be replaced 
or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. All sales are final and returned shipments 
are subject to a restocking fee. · 

Inquiry 68 JUNE 1987 • B Y T E 57 

http:lnterface.219.00
http:Drive579.00


WHAT'S NEW 

A D D- I N S 

PC Building Blocks 
from DataBlocks 

P C Link is the PC ver­
sion of DataBlocks' pro­

cess control/robotics system 
that lets you interface a virtual­
ly unlimited number of the 
company's Altair-II (A-II) pro­
cess control blocks to a PC 
or compatible while using just 
one expansion slot. 

The PC Link interface 
card provides complete buffer­
ing on and off the PC bus, 
and only loads the bus with a 
single CMOS load to pre­
vent degradation. The board is 
designed to operate at full 
system speed with no wait 
states. 

All IBM PC-compatible 
I/O commands are converted to 
A-II commands by the 
board. The A-II blocks consist 
of a wide variety of low-cost 
control modules, with some 37 
currently available. In­
cluded are AID and DIA con­
verters, relay blocks, voice 
synthesis and recognition, a 
master/slave system, DC 
switches, timing blocks, a 
PROM programmer, 
PROM and RAM disk systems, 
and others . 
Price: $187; blocks range 
from $49 to $566. 
Contact: DataBlocks Inc ., 
579 Snow hill Rd., Glenwood, 
GA30428, (800) 652-1336; 
in GA, (912) 568-7101. 
Inquiry 600. 

Jumbo Memory for 
286/386 Systems 

The Elite 16 memory­
expansion board adds up 

to 16 megabytes of EMS/ 
EEMS-compatible high-speed 
16-bit memory to 80286 or 
80386-based systems using a 
single full-length expansion 
slot. The board works with no 
wait states at 6- and 8-MHz 
clock speeds; with one wait 
state at 10 and 12 MHz. 

256K-byte by 9-bit RAM 
modules are standard, and are 
directly interchangeable 

Data Block's system building bloch. 

with I-megabit modules. A 
single RS-232C serial port 
along with a parallel printer 
port are standard, and a sec­
ond serial port is optional. 

No switch or jumper set­
tings are needed to install the 
board. Elite 16 comes with 
AutoRAM software that pro­
vides automatic installation 
by automatically determining 
the amount of conventional 
and extended memory that is 
already in the system, deter­
mining how much memory is 
installed on the Elite 16, 
and allocating conventional, 
extended, and expanded 
memory. You can change the 
default values via software, 
and the installation software 
also automatically locks out 
malfunctioning memory 
locations. 
Price: $695 (with 512K). 
Contact: Profit Systems 
Inc., 30150 Telegraph Rd ., 
Birmingham, MI 48010, 
(313) 647-5010. 
Inquiry 601. 

HAL Controls the 
(Real) V\lorld 

Designed as anaid to 
the handicapped, Home 

Automation Link (HAL) 
lets you control your computer 

by voice, and link voice 
commands to the operation of 
home appliances. You can 
use voice commands to either 
bypass or augment key­
board input. 

The system includes the 
IntroVoice V voice-recognition 
board (a half card for IBM 
ATs, XTs, and compatibles), ·a 
headset microphone (Shure 
SMlOA), and a half-length cir­
cuit board for voice control 
of a speaker phone and remote 
TV tuner (a half card) . The 
software consists of HAL envi­
ronmental software (which 
runs in background memory 
and uses 80K bytes of 
RAM), Multiple Choice and 
AutoMenu software (which 
runs in foreground memory for 
menu-driven task selection 
and uses 36K bytes of RAM), 
and voice-recognition soft­
ware (which uses 64K bytes of 
RAM). 

Options include Radio 
Shack's speaker phone and a 
Teknika remote-controlled 
TV tuner, among others. 

The system runs on MS­
DOS-based IBM PC ATs, XTs, 

and compatibles and re­
quires 512K bytes of RAM and 
a 20-megabyte hard disk. To 
use the system to control lamps 
and appliances, you also 
need the optional BSR Unit. 
Price: $995 for the HAL 
system; $149 for BSR Unit; 
$75 for Radio Shack's Duo­
Phone; $295 for Teknika's 
6510 TV tuner. 
Contact: The Voice Con­
nection, 17835 Sky Park Cir­
cle, Suite C, Irvine, CA 
92714, (714) 261-2366. 
Inquiry 602. 

Fileserver Expansion 
for the Compaq 386 

The 10-Disk/386 Expan­
sion Kit from ACS Tele­

com increases the storage 
capacity and speed of the Com­
paq Deskpro 386. It 's spe­
cifically designed to tum the 
Deskpro 386 into a high­
powered fileserver for local 
area networks, and works 
with ACS Telecom's 10-CAD, 
FoxResearch's 10-Net, 
3Com, IBM's Token Ring Net­
work, and ARCnet. 

The 10-Disk/386 adds as 
much as 630 megabytes of hard 
disk storage to the Deskpro 
386 models 40, 70, or 130. 
Using a 10-megabit-per­
second data-transfer rate, l: l 
interleave, and low access 
time, the system increases 
Deskpro 386 throughput by 
more than 60 percent. 

The system uses up to 8 
megabytes of high-speed, 32­
bit RAM to cache most 
disk-read requests using an in­
telligent, most-frequently­
used algorithm. The 10­
Disk/386 is completely 
compatible with the Compaq 
386 built-in disk controller 
for a combined storage capaci­
ty of up to 760 megabytes. 
Price: starting at $5595. 
Contact: ACS Telecom, 
25825 Eshelman Ave ., Lomita, 
CA 90717, (213) 325-3055. 
Inquiry 603. 

conti11ued 
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THE WORLD'S SMARTEST 

ANSWERING MACHINE 


PERSONAL VOICE MAIL 
"Hello. I'm not available right now. Please 
wait for the tone and leave a detailed 
message. Touch the star to listen to what 
you've recorded'.' 

PERSONAL MESSAGES 
FOR FREQUENT CALLERS 
"Hello, I'm not ...0 ... Dad! I'm not here, 
but my computer knows exactly where I am 
and will pass your message on to me 
immediately. Wait for the tone and tell me 
where you are. I'll call you right back'.' 

HEALLY PERSONAL MESSAGES 
FOR FREQUENT CALLERS 
"Hello, I'm not avai .. . 0 ... Tess! 
Sweetheart! I'm in the car; picking up your 
flowers. My car phone number is 993-1234 
if you need me. Otherwise, see you at 
seven. Kiss-kiss-kiss!" 

MESSAGE FORWARDING 
"Hello. This is your answering machine 
calling . . . 0 ... Three new messages. 
Message one was received at 3:52PM 
today'.' 

A
nswering machines are irritating 
because they are so dumb. Even 
the best of them. for only $349, 

we'll give you personal voice mail for 
your PC, and turn it into the world's 
smartest answering machine. All 
without disturbing whatever else you've 
been doing on the PC. 

How smart is "smartest?" The 
examples above . . . uh . . . speak for 
themselves. Sure, your PC can answer 
the phone in your voice, and let you 
retrieve messages remotely from any 
touch-tone phone. And it can call you 
to deliver your messages. 

all this and you'll never again have to 
apologize for making people talk to a 
machine. 

In your business, it will relieve your 
secretary of the burden of taking routine 
messages. And relieve you of the 
burden of transposed telephone 
numbers. In business or in personal use, 
it works 24 hours a day. Without 
irritating your callers like mere 
answering machines do. All while 
you're running your spreadsheet, word 
processor or just about anything else. 

MULTIPLE VOICE MAIL BOXES 
"Hi. This is the operating systems group. 
We' re out to lunch, but you can leave a 
private message by dialing 11 for Chip, 12 
for Morris, 13 for Joel and 14 for Bob. Or 
you can wait for the tone to leave a 
message for our secretary'.' 

INCREASED SECRETARIAL PRODUCTIVITY 
''This is Gordie's voice mailbox. Please 
wait for the tone and leave a message. My 
computer knows where I am a all times and 
will call me immediately with your message. 
If you need to speak to someone right away, 
touch zero to transfer to my secretary'.' 

DON'T FORGET MOM! 
"This is Chip. Please ... [!] .. . Hi, Mom. I've 
been waiting for your call. How's Europe? 
Thanks for remembering my birthday. Sorry 
I missed you, but I had to run some 
errands. See you Thursday at the airport'.' 

OUTGOING MESSAGES 
"This is Joel's computer calling. Just a 
reminder for Lynne and Bonnie - We have 
a budget review tomorrow morning at 8:00 
o'clock. See you there'.' 

We call the world's smartest 
answering machine "CAM'.' For 
Complete Answering Machine. We call 
ourselves The Complete PC. And CAM 
is just the beginning of a whole line of 
smart products designed to help you get 
more from your personal compute1: 

You should call (800) 634-5558 
today for the name of the CAM dealer 
nearest you. 

So tomorrow, you can give your old 
answering machine to someone who 
doesn't mind annoying people. 

But give your friends and associates 
their own voice mailboxes. The ability T1-11=c:c>MPLl:TEPCto interrupt your greeting and start 
recording immediately. To deliver More from your personal computer 
messages to each other as well as to 521 Cottonwood Drive • Milpitas, California 95035 
you. The ability to transfer to other 800 634-5558 • 408 434-0145 • FAX 408 434-1048 
ex.tensions. Even let them change their 
minds and their messages. Give them © 1987 by lhe Complete PC, Inc. Complete Answering Machine:" CAMN p.re trademarks oflhe Complete PC. Ads by TRBA 
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WHAT'S NEW 

SOFTWARE• PROGRAMMING LANGUAGES AND AIDS 

QuickBASIC 3.0 

Microsoft has upgraded 
QuickBASIC to version 

3.0 with a faster compiler, 
improved debugging, and in­
line support for the 8087 
and 80287 math coprocessors. 
The enhanced debugger is 
based on the Code View debug­
gers offered with the Micro­
soft C Compiler. It lets you be­
gin debugging while a 
program is running by pressing 
Control-Break. You can 
find errors by stepping through 
the source code while it is 
executing, using animate, 
trace, or single-step modes. 
You can see the contents of 
variables while the program 
is running, and you can set, ex­
amine, and clear dynamic 
breakpoints to stop a program 
during execution. Another 
feature lets you divide the 
screen into windows and 
view the source code, variable 
contents, and program out­
put simultaneously while the 
program is running. 

The coprocessor support 
added to QuickBASIC 3.0 lets 
you generate faster code if 
you have a coprocessor, or it 
will automatically switch to 
8087 software emulation rou­
tines that offer the same 80­
bit IEEE math accuracy, ac­
cording to Microsoft. 

Other programming fea­
tures include support for local 
and global variables, block 
If . . . Then . . . Else state­
ments, the ability to use 
alphanumeric line labels in­
stead of line numbers, and 
separate compilation, which 
lets you divide your pro­
grams into modules and com­
pile each independently. 
You can keep the modules in li­
braries and link them into 
other programs without 
recompiling. 

Microsoft has also added 
an error-tracking feature to the 
3 .0 compiler. It keeps track · 
of all errors found during a 
compilation, so you don't 
have to correct each error and 
recompile. At the end of 
each compilation, the compiler 
places the cursor on the first 
error it found. 

The QuickBASIC inte­
grated editor supports both in­
sert and overstrike modes 
and it's compatible with Super­
Key, ProKey, and Side-
Kick. QuickBASIC 3.0 offers 
BASIC compatibility and 
supports graphics statements, 
sound statements, and EGA 
extended graphics modes. 

QuickBASIC 3.0 requires 
an IBM PC or compatible with 
320K bytes of RAM, MS­
DOS or PC-DOS 2.0 or higher 
and supports 5 'A- and 3 'h­
inch disk formats. 
Price: $99. 
Contact: Microsoft Corp., 
P.O. Box 97017, Redmond, 

WA 98073-9717, (800) 

426-9400; in WA or AK, (206) 

882-8080. 

Inquiry 604. 


Turbo Pascal 
Source Code 
Debugger 

Turbosmith runs as an 
invisible shell around 

Turbo Pascal and is dis­
played as a menu item on 
Turbo Pascal's main menu. 
Turbosmith was designed 
around a portion of Visual 
Age's symbolic debugger, 
CodeSmith-86. 

When you start up Turbo­
smith, 14 lines of your source 
code are displayed in an 
upper window, and 10 lines of 
local variables are displayed 
in a lower window. The next 
statement to execute is 
highlighted. 

The program features 
four interactive window types 
that you can select for vari­
ous views of your Turbo Pascal 
code. A Variable View win­
dow lets you view or change 
variables at the time the 
source code statements_ are be­
ing executed. The multi­
window displays are based on a 
worksheet-type visual 
interface. 

A single keystroke can 
switch you from one window to 
another, if the variables you 
need are in a nested calling 

procedure rather than the 
procedure you' re tracing. The 
variable your cursor is on is 
highlighted, and you can over­
strike variables, if 
necessary. 

You can stack windows 
up to eight deep. Some of the 
windows include a ma­
chine-language disassembler 
window, synchronized 
source- and machine-code win­
dows, and a Hex/ASCII 
memory-dump window. 

Turbosmith also lets you 
create and debug on the same 
monitor and features dual­
monitor debugging. A Screen 
Save mode prevents you 
from destroying your program 
when you create and debug 
on the same monitor. 

The program is written in 
assembly language and runs on 
IBM PCs, XTs, ATs, and 
compatibles with MS-DOS or 
PC-DOS. Visual Age rec­
ommends 512K bytes of RAM 
to run Turbosmith and 
Turbo Pascal. A copy of Turbo 
Pascal 3.0 or higher is also 
required. 
Price: $69. 
Contact: Visual Age, 642 
North Larchmont Blvd., Los 
Angeles, CA 90004, (800) 
732-2345; in CA, 
(213) 534-4202. 
Inquiry 605. 

Pascal Helper 

P ascal Helper from 
Modular Software assists 

you in designing and creat­
ing programs with Turbo, 
IBM, or Microsoft Pascal. 
You write the Pascal module, 
and Pascal Helper does the 
rest. 

In creating screens, the 
program defines your variables 
and develops the main pro­
gram and the language-depen­
dent low-level procedures. 
The main program, the Run­
time. Mod, and your calcu­
lation procedure, complete the 
program. 

The Runtime.Mod 
source-code module, consist­
ing of 121 procedures logi­
cally grouped into modules, is 

included with Pascal 
Helper. You can remove orre­
place some of the modules 
to modify your applications. 

It also includes an editor 
with character, line, and block 
commands along with com­
mands for duplicating lines and 
drawing lines, boxes, and 
logos. The editor also has three 
help screens. 

To run Pascal Helper you 
need an IBM PC, XT, PCjr, 
AT, or compatible with at 
least 128K bytes of RAM. A 
floppy or a hard disk drive 
is required along with MS­
DOS or PC-DOS 2.0 or 
higher. You also need a com­
posite, monochrome, or 
color display and a Turbo, 
IBM, or Microsoft Pascal 
compiler to compile and run 
your applications. To use 
the color capabilities of Pascal 
Helper, you must have a 
color adapter. The program is 
not copy-protected. 
Price: $79.95. 
Contact: Modular Software 
Inc., 329 Hope St., Stamford, 
CT 60906, (800) 227-1032; 
in CT, (203) 854-8806. 
Inquiry 606. 

Edit with ME 

M agma Software's text 
editor, ME, features a 

macro language that lets 
you create new editor com­
mands and configure your 
programming environment. 
Other features include 
multiple windows, regular ex­
pressions, line marking, 
column mode, and one-key­
stroke macros. 

ME runs on IBM PCs 
and compatibles and supports 
the Enhanced Graphics 
Adapter. 
Price: $35 for the editor; 
$85 for editor and source code. 
Contact: Magma Software 
Systems, 138-23 Hoover Ave., 
Jamaica, NY 11435, (718) 
793-5670. 
Inquiry 607. 

continued 
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APPRENTICE 
PACKAGE 

$99 
• 

WIZARDS' 
PACKAGE

$]99 
Separate Compilation 
w/inter-module typechecking 

• 	 Native Code Generation 
• 	 Large Memory Model Support 
• 	 Most Powerful Runtime Debugger 
• 	 Comprehensive Module Library 
• 	 Maintainability 
• 	 Translator from Turbo and 

ANSI Pascal 

WIN A FREE TRIP TO

Switzmana 


HOMEIAND OF MODUIA-2 
Return your Modula-2 Registration Card or 
a reasonable facsimile~ postmarked between 
March I, 1987 and May 31, 1987 to be included 
in a once-only drawing! 


Grand Prize: One week excursion for 2 in 

Zurich, Switzerland including a guided tourof 

ETH, the University where Modula-2 was 

created by Niklaus Wirth. European custom­

ers may substitute a trip to Silicon Valley, 

California. 


Second and Third Prizes: LOGITECH C7 

Mouse or LOGITECH Bus Mouse with Paint 

& Draw software-a S219 value, absolutely 

free! 

•Write lo Logitech. Inc. for a registration card 

facsimile. 


- APPRENTICE PACKAGE $99 
Everything you need to begin producing reliable 

maintainable Modula-2 code. Includes the Compiler 
with 8087 support, integrated Editor, Linker, and 
BCD Module. We're also including FREE our Turbo 
Pascal to Modula-2 Translator! 

- WIZARDS' PACKAGE 
This package contains our Plus Compiler-for 

professional programmers or for those who just want 
the best. The Plus Compiler with Integrated Editor 
requires 512K and takes advantage of the larger 
memory to increase compilation speed by 50%. Our 
Turbo Pascal to Modula-2 Translator is also includ­
ed at no extra charge. 

$99 
We've put our most powerful development tools 

into one amazing Toolkit for use with either the 
Apprentice or Wizards' packages. Highlighted by our 
Runtime Debugger, the finest debugging tool avail­
able anywhere, the Toolkit also includes our Post 
Mortem Debugger, Disassembler, Cross Reference 
utility and Version which keeps track of different 

· 	versions of one program. Our MAKE Utility figures 
out module dependencies and automatically selects 
those affected by code changes to minimize recom­
pilation and relinking. We also provide source code 
of our majar library modules for you to customize­
or just play with. 

- MAGIC TOOLKIT 

WINDOW PACKAGE $49 
Now you can build true windowing into your 

Modula-2 code. Features virtual screens, color sup­
port, overlapping windows and a variety of borders. 

ROM PACKAGE AND CROSS 
RUN TIME DEBUGGER $299 

fur those who want toproduce rommable code. 
You can even debug code running in ROM from 
your PC. 

Turbo Pascal is a registered trademark of Borland Internatio nal. 

Call for information about our 

VAX/VMS version, Site License, University 


Discounts, Dealer & Distributor pricing. 


To place an order call 
toll-free: 

800-231-7717 
In California: 

800-552-8885 

YES ' I want the spellbinding power 
• of LOGITECH Modula-2! 

0 Apprentice Package $99 
0 Wizards' Package $199 
0 Magic Toolkit $99 
0 Window Package $49 
0 ROM Pkg/Cross RTD $299 

Add 56.50 for shipping and handling. Calif. residents 
add applicable sales lax. Prices valid in U.S. only. 

Total Enclosed $ ____

•
• D VISA D MasterCard D Check Enclosed •• 

Card Number Expiration Date 

• Signature 	 •• ••Name 	 • 
Address

•• City 	 State • 
• 

Zip 	 Phone • 

~ LOGITECH 

LOGITECH, Inc. 


805 Veterans Blvd. Redwood City, CA 94063 

Tel: 415-365-9852 


In Europe: 

LOGITECH SA , Switzerland 


Tel: 41·21-879656 •Telex 458 217 Tech Ch 


In Italy: 

Tel: 39-2-215-5622 
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WHAT'S NFW 

Printed Circuit Board 
Design on the 
Macintosh 

Douglas CAD/CAM lets 
you create layouts of 

printed circuit boards on the 
Apple Macintosh. During lay­
out, the software creates a 
database used in the board 
manufacturing process. 

The software accommo­
dates a variety of grids, pads, 
holes, and trace widths, and 
provides a layout area of 32 by 
32 inches. All parts are 
user-definable. Input is by a 
mouse and you can output 
to printers and pen plotters, or 
you can output the system's 
Gerber-formatted data to tape 
drives for photoplotting. 
Price: $95; $395 with 
drivers for the Apple Image­
writer and LaserWriter 
printers; $525 with drivers for 
the printers and various pen 
plotters. 
Contact: Douglas Electron­
ics Inc., 718 Marina Blvd., 
San Leandro, CA 94577, 
(415) 483-8770. 

Inquiry 608. 


Active Filter Design 

The Active Filter Design 
program is a menu-driven 

utility that helps you synthe­
size active filter circuits. An 
error-checking feature pre­
vents you from entering incom­
patible data. Screen win­
dows show the currently 
activated portion of the pro­
gram as well as the nesting 
level of the current menu. 

Preformatted filter pa­
rameters are included, and you 
can also create your own 
parameters and store them on 
disk. 

Lars Olsson Engineering 
says that it takes about 10 min­
utes to design moderately 
complex filters of any class. 

The program runs on the 
IBM PC, XT, AT, and com pat-

Circuit l{I}Out created with Douglas C4DIC4M. 

ibles with at least 128K 

bytes ofRAM and an IBM 

Color Graphics Adapter. 

You can plot on IBM graphics­

compatible printers. 

Price: $799. 

Contact: Lars Olsson Engi­

neering, 561 Pine St., 

Edmonds, WA 98020, (206) 

778-9480. 

Inquiry 609. 


Scientific 
Subroutines 

Mathpac from Systolic 
Systems is a scientific 

subroutine program opti­
mized for IBM PC XTs and 
ATs equipped with 8087 
math coprocessors. The pro­
gram is available in Micro­
soft FORTRAN, IBM Profes­
sional FORTRAN, Ryan­
McFarland FORTRAN, 
Microsoft C, Lattice C, and 
Computer Innovations C86. 

The program has a li­
brary of over 400 FORTRAN 
math routines, which you 
can link with your own applica­
tion code. It includes ma­

trix/vector routines, linear 
equation solvers, numerical 
integration methods, .simula­
tion tools, optimization 
algorithms, and eigenvalue 
analyses. It also contains a 
signal-processing library for 
fast Fourier transforms, 
digital filtering, correlation, 
convolution, and spectrum 
analysis. Other libraries in­
clude real- and complex­
vector operations, real- and 
complex-matrix operations, 
image processing, simulation 
and integration methods, 
numerical optimization, con­
trol system analysis and de­
sign, and a computer graphics 
library. 

You can display the data 
on monochrome and color dis­
plays with up to 16 vari­
ables plotted on the same 
graph. You can graph X and 
Y plots, log-log plots, and bar 
and pie charts. 
Price: $495 . 

Contact: Systolic Systems 
Inc., 2440 North First St. , San 
Jose, CA 95131-2310, 
(408) 435-1760. 
Inquiry 610. 

Finite-Element 
Analysis Added 
to CAD 

ADCAD2 version 2.0 
lets you link programs 

with MSC/Pal 2 for finite­
element analysis, and then 
transfer the results back to 
the CAD program. MacNeal­
Schwendler says that any 
CAD program that uses DXF 
file-transfer can use 
ADCAD22.0. 

To use ADCAD2, you 
must mesh the structure by 
breaking it into beams, tri­
angles, and quadrilaterals from 
within the CAD program. 
Then you answer a series of 
questions about the draw­
ing, including its filename, the 
file format, and the type of 
material used in the design 
.(only one type of material 
can be used in each drawing). 
ADCAD2 then translates 
the drawing into MSC/Pal 2 
format, where it is analyzed 
and MSC/Pal 2 creates a ver­
sion of the drawing that ex­
poses the drawing's structural 
weaknesses. Then 
ADCAD2 transfers the altered 
drawing back to the CAD 
program (as a DXF file) and 
displays it as an overlay on 
the original. 

You need an IBM PC or 
compatible with MS-DOS or 
PC-DOS 2.1 or higher, 
5l 2K bytes of RAM, an IBM 
Color Graphics Adapter or 
compatible graphics display, 
and a math coprocessor. 
You can print the MSC/Pal 2 
drawings on plotters sup­
ported by the CAD program. 
Price: $95. 
Contact: MacNeal­
Schwendler Corp., 815 Colo­
rado Blvd., Los Angeles, 
CA 90041, (213) 259-3875. 
Inquiry 611. 

concmued 
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LOGITECH 
C7MOUSE 

$99 
': .. To sum up my feelings about thir mouse 

BEST DEALS ·· ······· ···· ··· ~··~··· · ··· 
We offer either our C7 or Bus mouse, with Plus 

YES ' I want the opto-mechanical •••and menu generating system: thir is the one software, packaged with some of the most exciting • LOGITECH Mouse! 

I want." Phil Wiswell applications on the market, at very exciting prices. 
 D LOGITECH C7 Mouse w/Drivers $99 PC Magazine. Jan 27. 19~7 LOGIPAINT Special Offer! $149 D LOG !TECH C7 Mouse 

The LOGITECH Mouse with PC Paintbrush w/Plus Software $119 
At LOGITECH we've spent years perfecting is the most advanced paint set available for the D LOGITECH BUS Mouse 

our high-quality mouse hardware and software. PC. lt offers 11 type fonts, a pallet of 16 colors, w/Plus Software and LogiPaint $149 
And every LOGITECH Mouse reflects the engi­ and the ability to import and embellish files Additional Software 
neering we've devoted to it. from other applications. ·: (with C7 and Plus or Bus Mouse and Plus.) 
MAXIMUM COMPATIBILITY LOGICADD $189 • D LOGIPAINT $149 

The programmable l.OGITECH Mouse The LOGITECH Mouse packaged with : D LOGICADD $189 
workswith virtually ALL hardware and application Generic CADD and Dot Plot turns your PC iii D LOGIPAINT-&·DRAW $219 : 
software. into a complete CADD workstation. Generic •

Add 56.50 for shippinJ.! and h;:mdlinJ.!. Calif. resK::le nts • 

BEST MOUSE TECHNOLOGY CADD offers the features and performance add applicable sales lax. Prices valid in U.S. only. • 

The opto-mechanical LOGITECH Mouse of high priced CADD at an unbelievably low • 
Total Enclosed S • 

offers the best of all worlds. Mechanical tracking price. DotPlot is the add on utility that enables •
JO-Day Money-Back Guaranlee/3-Year Warranty •(a ball) and optical decoding (precise,reliable you to produce crisp, high resolution drawings •

optical encoders). Every major computer manufac· from your dot matrix printer. To place a credit card order call our • 
turer, including Apple, IBM and DEC, has chosen LOGIPAINT-&-DRAW $219 special toll-free number: 
opto-mechanical mouse technology, WGITECH The lOGITECH Mouse packaged with 800-231-7717offers the only opto-mechanical mouse on the LOGIPAINTand LOGICADD. Together they 

•••••••retail market. are the complete graphics toolkit for com- Call toll-free in California: 
BEST MOUSE FOR GRAPHICS & CAD 800-552-8885 

High (200 dot per inch) resolution, precise - ing~~:;:::: :::n:::::ings. 
•••tracking, and a 3-button design are essential for D VISA D MasterCard D Check Enclosed • 

graphics and CAD. $149 with LogiPaint •• 
BESTMOUSE FOR DESKTOP 100% Microsoft Bus Mouse Compatible! Card Number Expiration Date : 

PUBLISHING It has all the features of the LOG I TECH 
Ergonomic styling is a must for 811 mouse­ C7 MOUSE, plus it leaves the serial port Sh!nature 

intensive desktop publishing applications. High on your computer free forother peripherals. 

•••• 
••resolution is essential for high-resolution screens. It comes standard with our·top-of-the-line Name 

BEST MOUSE FOR SPREADSHEETS & Plus Software and 
Address 

LogiPaint.WORD PROCESSING •
The smooth-tracking LOGITECH mouse is a City State 

productivity tool for all types of data entry and 
Zip Phoneediting. We've even created a special mouse inter­

face for 1·2-3 which makes1·2-3users up to30% DEALER INQUIRIES WELCOME 
more productive! 

BEST MOUSE SOFTWARE ~ LOGITECH 
''.Logitech's Plus Package addrnn excellent 

LOGITECH. lnc. 
menu builder (with useful examples). a fast 

805 Veterans Blvd. Redwood City, CA 94063 
windowing text editor, and an outstanding Tel: 415-365-9852 
Lotus 1·2-3 interface." Ezra Shapiro In Europe: 

Byte, Dec. '86, pg. 324 LOGITECH SA. Switzerland 
Tel: 41-21-879656 •Telex 458 217 Tech Ch 

Our Plus Software also includes our Microsoft- In Italy: 
compatible drivers1 and CLICK which sets the ~~~~0•:~C::;!~;:~°:.~~~,:..;~ci~c Tel: 41-21-879656 

mouse automatically for any application. rc<:iS1crcd iradcmark of ZSof1 Corp. • •••••••••••••• •• ••• ••••• • 
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WHAT'S NEW 

Information Tracking 

DayFlo's Tracker is a 
database with word-pro­

cessing features that lets 
you keep track of everything. 
You can enter data using the 
standard forms that come with 
the system or develop your 
own by following a menu-di­
rected procedure that re­
quires no programming. You 
can enter up to 65,000 
records per database and print 
using any of the system's 45 
standard reports. 

An Application Pack is 
offered as an option, and it pro­
vides ready-to-use applica­
tion templates for contact 
records, article-abstract 
records, task records, and DOS 
file records. 

When entering informa­
tion into Tracker's records, the 
length of each field grows to 
accommodate your text. You 
can incorporate keywords 
into each record, so that later 
on you can recall all the in­
formation relating to a particu­
lar keyword. After retriev­
ing information, you can use 
the report-writing capability 
to produce reports that contain 
text and tables. You can 
output to a printer, display, or 
to DOS files. Other features 
include text and number for­
matting with calculations 
including derived columns, 
totals, averages, counts, and 
subcalcs. DayFlo reports that 
calculations are accurate to 
15 digits . A menu-driven mass­
mailing capability is also 
offered, and you can use pre­
printed forms. You also 
have the ability to import files 
from other word-processing 
programs. 

To run Tracker, you need 
an IBM PC AT, XT, or com­
patible with MS-DOS or 
PC-DOS 2.0 or higher, at least 
1 megabyte ofhard disk 
space, 384K bytes of RAM, 
and a monochrome, CGA, 
or EGA monitor. A graphics 
adapter is not required. 
Price: $149.95; Applica­
tion Pack, $39.95. 
Contact: DayFlo Software, 

SOFTWARE• BUSINESS AND OTHER 

re:Sourcefrom 1he Source. 

17701 Mitchell Ave. N, Irvine, 
CA 92714, (714) 474-1364. 
Inquiry 612. 

re:Source 

The communications 
program re:Source is an 

interface between your IBM 
PC and on-line services like 
The Source. You can auto­
mate frequent command se­
quences, integrate database 
information, and customize 
your own on-line scripts be­
fore you get on line. 

The price of the program 
includes membership in The 
Source's information 
network. 
Price: $89. 
Contact: The Source, 1616 
Anderson Rd., McLean, VA 
22102, (703) 734-7500. 
Inquiry 613. 

Harvard Graphics 

Harvard Graphics, a 
new version of Harvard 

Presentation Graphics, of­
fers new chart types and op­

tions, built-in drawing capa­
bility, production tools, and a 
desktop slide-show feature. 

New graph types include 
histograms, logarithmic charts, 
paired bars , dual y-axis 
graphs , and proportional pie 
charts. Mathematical and 
statistical calculations include 
19 keyword formulas such 
as sum, average, moving aver­
age, and regression. Har­
vard Graphics offers you three­
dimensional options for 
producing bar, line, and area 
charts, and you have the 
ability to place multiple charts 
on a page, 240 data points 
per graph, and 60 characters 
per line in text charts. A 
user-definable palette of 16 
colors is also available. 

Drawing tools such as 
circles, ellipses, polygons, and 
polylines offer fill, outline 
color, and outline pattern op­
tions. You can group and 
ungroup drawings for moving 
and resizing. Prefonnatted 
charts are available, or you can 
create your own. Templates 
let you select chart attributes 
once and reuse your selec­
tion. You can group charts into 

SEND US YOUR NEW PRODUCT RELEASE 
Ifyou »-11nt us to consider )VUrproduct for publication, send us full 
infonnation about it, including its price, ship date, and an address 
and telephone number where readers can get .funher infonnation. 
Send to New Products Editor, BITE, One Phoenix Mill lane, 
Peterborough, NH 03458. Because ofthe volume ofsubmissions we 
must sort through every month, the items we publish are based on 
vendors' statements andare not individually verified. 

chartbooks, and an Auto­
matic DataLink lets you link a 
Lotus 1-2-3 worksheet to a 
chart template, loading the data 
automatically when you re­
trieve a template. 

The Screenshow feature 
lets you create slide presenta­
tions at your desktop. You 
can control the motion by mov­
ing backward, forward, 
pausing, and restarting slides. 

Harvard Graphics runs 
on IBM PCs with at least 512K 
bytes of RAM. You can use 
most output devices and most 
high-resolution video 
boards, according to Software 
Publishing. 
Price: $395. 
Contact: Software Publish­
ing Corp., P.O. Box 7210, 
Mountain View, CA 94039­
7210, (415) 962-8910. 
Inquiry 614. 

Music Construction 
Set for the 
ApplellGS 

Music Construction Set 
is now available for the 

Apple IIGS. The music pro­
gram features 15 digitized in­
struments and supports mu­
sical instrument digital 
interface ouput to MIDI­
compatible keyboards and in­
struments as well as to the 
SuperSonic stereo card from 
MDldeas Inc. 

Music Construction Set 
takes advantage of the mouse 
and windows interface of 
the IIGS. High-resolution 
graphics is used on-screen, 
and the program can print in 
standard sheet-music for­
mat. Other features include 
cut-and-paste editing and a 
library of musical notation 
items, including thirty-sec­
ond notes, rests, slurs, quintu­
plets, double sharps and 
flats, and octave raisers. 
Price: $49. 
Contact: Electronic Arts , 
1820 Gateway Dr., San Mateo, 
CA 94404, ( 415) 571-7171. 
Inquiry 615. 
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BECAUSE IT 

WORKS TOGETHER. 


Introducing Tek Advanced software for your PC. Tek 
PC Graphics: a fully Advanced PC Graphics 

starts with a flexible mul­integated system of 
tiple-rate color graph­high-performance 

ics monitor that provides 
tem connectivity, and 640x480 Tektronix-style 
unparalleled application graphics as well as EGA and 

graphics, easy sys­

CGA software compatib ility. 

Driving your monitor to a 
whole new level of graphics 
speed is Tek's PC4100 graph­
ics coprocessor board. It 
features Texas Instruments' 
powerful TMS 34010 32-bit 

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

- 'c;!-



Graphics System Processor 
for ultra-fast throughput of your 
design applications. Add to 
that Tek's PC-05 or PC-07 ter­
minal emulation software, and 
you're ready for stand-alone 
computing or access to a 
world of mainframe graphics. 

To bring those applications 
to life, you can connect a Tek 
color ink-jet printer. And start 
producing high-resolution, 
vibrant hardcopy output on 
either paper or transparencies. 

Couple all that with Tektronix 
worldwide support and ser­
vice, and your PC can gain the 

same produc­
tive advantages 
that host-based 

systems in 
scientific and 
engineering 
environments 
have had for 
close to two 
decades. 
Tek's PC4100 
graphics 
coprocessor 
board deliv­
ers serious 
graphics on a 
stand-alone 
basis. Built 
around the 
Texas Instru­
ments Graph­
ics System 

Processor(GSP);" the graphics 
coprocessor board achieves 
a combination of sophisticated 
graphics and fast throughput 
your PC just couldn't deliver 
before. The GSP assumes the 
complete graphics processing 
workload, freeing your PC pro­
cessor for other requirements . 

refresh rate. So you can use 
advanced packages like 
AutoCAO'; Zenographic's 
Mirage'· and VersaCAO'~ 

Then, to move from GSP 
graphics to emulation of the 
IBM" Enhanced Graphics 
Adapter(EGA) mode, you sim­
ply soft-switch. And you 're 

New companion monitor 
brings together fine detail and 
maximum flexibility. You'll 
view your applications on Tek's 
new multiple-rate monitor. 
In true Tek tradition, it 
provides ideally balanced, 
640x480 addressability and 
a 60 Hz non-interlaced 

ready to run the popular 
PC packages you probably 
already use in CGA/EGA 
mode-standards like Lotus" 
1-2-3'~ Microsoft" WORD" and 
Microsoft" Windows~ to name 
just a few. 

Last, but rot least, Tek's 
PC4100 links you to a world of 
mainframe graphics. All you 
do is load Tek PC-05/PC-07. 
Tek PC-05/PC-07 terminal 
emulation software gives you 
mainframe accessibility with 
the local processing power of 
your PC. Because Tek PC-05 
and PC-07 terminal emulation 
software runs under MS-DOS" 
2.0 and higher, you can run 
your mainframe-based 

Copyrlgt>1 1987, Teklronix. Inc. All r ighls reserved. DISSPLA and TELL·A·GRAF.ANVIL·5000, 
SAS/GRAPH. 01·3000, ANSYS and NASTRAN are registered trademarks of ISSCO MCS. 

SAS Institute Inc., Precision Visuals. Swanson Analysis Syslems and MacNeal·Schwendfer 
respectively. IBM. Texas Instruments and GSP. Lotus and Lotus 1·2·3. Microsoft. MS·DOS 

and Microsoft WORD and Windows. VersaCAD. AutoCAD and Mirage are registered 
trademarks of lnlernalional Business Machines Corp.. Texas Instruments, 

Inc .. Lotus Development Corp.. Microsol t Corporalion. VersaCAD Corp .. 
Autodesk. Inc. and Zenographics respectively. VPT 102 11W-7050 



AND SETS YOU APART. 

· running under MS-O~S.

applications software on 1ELEcoMMUN1cA110 Ns What's more, in-cir.cu1t 
your PC as if it were a Tek "'"""'""" emulator, C-comp1ler, 
4105 or 4107 terminal. assembler and linker are 

Which means you can ~ all available from Texas 
quickly access the power ' Instruments to help soft-
of Tek graphics-includ- ware developers write 
ing 4107 segments, true applications packages for 
zoom and pan, rubber- the PC4100 graphics 
banding, definition of up to coprocessor board . 
64 viewports and more. To enable sufficient 

You can use these highly workspace for custom 

productive features with a interfaces or specific 

wide range of well-known application programs, the 

designer software pack- your on-screen display on . PC4100 graphics coprocessor 

ages such as ISSCO's OISSPLA" either paper or transparencies. board comes standard with a 

and TELL-A-GRAF, " MCS's Because of its 120 dots per full megabyte of program 

ANVIL-500o;· SAS Institute lnc .'s inch addressability in both memory. 

SAS/GRAPH, Precision Visuals' horizontal and vertical direc- Put yourself on the sure path

01-3000~ Swanson Analysis tions, you can achieve resolu- of Tek graphics evolution. 

Systems' ANSYS" and tion of up to 1280 potnts x 960 Whether you choose Tek PC 

McNeal-Schwendler's points per ''A" size image. stand-alone graphics, Tek's 

NASTRAN. All thekeytoolsforsoftware high-resolution monitor, Tek 


In addition, you can utilize development, right from the terminal emulation or all three, 
software development tool sets outset. The new Tektronix you can be assured Tek will 
like Tektronix PLOT 10" GKS, Graphics lnterface'"(TGI) for keep you current with the best 
IGL, TCS and STI software as the PC provides the basics of and most productive graphics. 
well as numerous driver sup- Tek graphics functionality to Because like all our products, 
port packages created for the application programs Tek Advanced PC Graphics 
4105 and 4107. features a smooth built-in path-
Completing the picture: per- way to higher-level graphics. 

feet color .. ' "' .... For more information 
output about how Tek 
with lets you 
Tek's stand alone 
reliable and work 
ink-jet together, 
printers. contact your 
At the push local T ek rep-
of a button, .,o resentative 
the Tek 4696 / about Tek 
lets you ,,,.,,"'· Advanced PC 
produce i Graphics. Or call, 
exacting 1-800-225-5434. In 
color repro- ' Oregon, 1-235-7202. ductions of · 

TEK GRAPHICS 

PROCESSING SYmMS 




EVENTS AND CLUBS 


June 1987 

EVENTS 
COMDEX/Spring, Atlanta, GA. The 
Interface Group Inc ., 300 First Ave., Need­
ham, MA 02194, (617) 449-6600. June 1-4 

Real-Time Factory Control, Detroit, Ml. 
Dianne Leverton, Society of Manufacturing 
Engineers, One SME Dr., P.O. Box 930, 
Dearborn, Ml 48121, (313) 271-1500, ex­
tension 383. June 2-4 

Third International Expert Systems Con­
ference and Exhibition, London, England. 
Learned Information Ltd., Woodside, 
Hinksey Hill, Oxford OXl 5AU, England, 
0865-730275. June 2-4 

Troubleshooting Microprocessor-based 
Equipment and Digital Devices, Dallas, 
TX, and other locations in the U.S. Janet 
McHenry, Micro Systems Institute, Gar­
nett, KS 66032, (913) 898-4695. June 2-4 

Artificial Intelligence and Advanced 
Computer Technology Conference and 
Exhibition/Europa, Frankfurt, West Ger­
many. TCM Expositions Ltd., 331 West 
\\esley St., Wheaton, IL 60187, (312) 668­
8100. June 3-5 

ROBEXS '87, Pittsburgh, PA. Instrument 
Society of America, 67 Alexander Dr., 
P.O. Box 12277, Research Triangle Park, 
NC 27709, (919) 549-8411. June 4-5 

Sixteenth Annual Meeting of the 
MUMPS Users' Group, Atlanta, GA. 
MUMPS Users' Group, 4321 Hartwick 
Rd., Suite 510, College Park, MD 20740, 
(301) 779-6555. June 8-12 

USENIX Summer Conference and Exhi­
bition, Phoenix, AZ. USENIX Conference 
Office, P.O. Box 385, Sunset Beach, CA 
90742, (213) 592-1381. June 8-12 

Computex Taipei '87, Taiwan, R.O .C. 
Taipei World Trade Center, 201 Tunhwa 
North Rd ., Taipei 10591, Taiwan, Republic 
ofChina, (02)715-1515.June8-14 

ESD/SMI Expert Systems for Advanced 
Manufacturing Technology Conference 
and Exposition, Dearborn, MI. Marion L. 
Weber, Conference Administrator, Engi­
neering Society of Detroit, 100 Farnsworth, 
Detroit, Ml 48202, (313) 832-5400. 
June 9-11 

- Inquiry 309. 

Thirty-fifth Annual Technical Writers' 
Institute, Troy, NY. Office of Continuing 
Studies, Rensselaer Polytechnic Institute, 
Troy, NY 12180, (518) 266-6442. 
June 9-12 

Advanced Printed Circuit Board Design 
Techniques, Milwaukee, WI. Peter L. 
Tocups, Program Director, Center for Con­
tinuing Engineering Education, University 
of Wisconsin-Milwaukee, 929 North Sixth 
St., Milwaukee, WI 53203, (414) 227­
3125. June 10-12 

National Computer Conference, Chica­
go, IL. NCC '87, American Federation of 
Information Processing Societies, 1899 
Preston White Dr., Reston, VA 22091, 
(800) 622-1987; in Virginia, (703) 620­
8955. June 15-18 

ISDN/Broadband Networks for the Fu­
ture, Atlanta, GA. Information Gate­
keepers Inc., 214 Harvard Ave., Boston, 
MA 02134, (617) 232-3111. June 15-19 

COMDEX International in Europe, 
Nice, France. The Interface Group, 300 
First Ave., Needham, MA 02194, (617) 
449-6600. June 16-18 

IEEE First Annual International Confer­
ence on Neural Networks, San Diego, CA. 
Nomi Feldman, Conference Coordinator, 
3770 Tansy St., San Diego, CA 92121, 
(619) 453-6222. June 21-24 

1987 National Educational Computing 
Conference, Philadelphia, PA. Gayle J. 
Yaverbaum, Temple University, Depart­
ment of Computer and Information Sci­
ence, Computer Activities Building, Phila­
delphia, PA 19122, (215) 787-8810. 
June 24-26 

VITT Health & Safety, Washington, DC. 
Continuing Education Institute, 21250 
Califa St., Suite 102, Woodland Hills, CA 
91367, (818)710-1126. June25-26 

Ifyou send notice ofyour organization's 
public activities at least four months in 
advance, we will publish them as space 
permits. Please send them to BYTE 
(Events and Clubs), One Phoenix Mill 
Lane, Peterborough, NH 03458. 

CLUBS 
New York Personal Computer Inc ., Suite 
614, 80 Wall St., New York, NY 10005, 
(212) 533-6972. 

C Users Group Italia, c/o Fabrizio Vir­
tuani, Via Valsesia 86, 20152 Milano, Italy. 

International Computing Association 
(ICA), c/o Markus H. Maege, Roebbek 6, 
2000 Hamburg 52, West Germany, ( 49) 40­
632-3517 . 

World Wide Commodore, P . 0 . Box 4002, 
S-35004 Vaxjo, Sweden. 

The Carrier, newsletter of the Telecom­
m uni cations Users Group ; P.O. Box 
45254, Seattle, WA 98145. 

Columbia-Baltimore User Group 
(CBUG), P.O. Box 125, Columbia, MD 
21045, BBS: (301) 730-5624. 

Real Times, Greater Boston Chapter news­
letter of The Association for Computing 
Machinery; P.O. Box 465, Lexington, MA 
02173. 

South Bay Apricot Users Group, c/o Ken 
Stevens, 17302 Yukon Ave., Suite 11, Tor­
rance, CA 90504, (213) 515-7718 . 

Connect, newsletter of the South Jersey ST 
Users Group; 205 Emerald Ave., West­
mont, NJ 08108, BBS: (609) 858-7817. 

Tandem Users' Journal, the International 
Tandem Users' Group (ITUG); 111 East 
Wacker Dr., Suite 600, Chicago, IL 6060 I , 
(312) 644-6610. 

MacHonor Bulletin, newsletter for CE 
Software Customers; CE Software, 801 
73rd St., Des Moines, IA 5C312, (515) 
224-1995 . 

Island Reach Computer Users Group, 
P.O. Box 73, Deer Isle, ME 04627, (207) 
348-9917 . 

Sales Professionals Using Computers 
(SPUC), 218 Huntington Rd., Bridgeport, 
CT 06608, (203) 333-6436. 

Lake County Amiga Users Group, c/o 
Philip Brauer, 280 Glen St., #2D, Grays­
lake, IL 60030, (312) 223-3209. • 
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Introducing 

the Hercules InColor Card. 


It runs more software at a higherresolution 
than any other color graphics card. 

T he Hercules® InColorlM Card offers 
everything you'd expect from a 

high resolution color graphics card 
from Hercules - and more. 
Compatibility: The InColor Card is 
compatible with the thousands ofpro­
grams that run on our monochrome 
cards. 
Col.or: The InColor Card gives color 
capability to Hercules-compatible 
software like 1-2-3® and AutoCAD~ 
&solution: The In Color Card's resolu­
tion of 720x348 is the highest ofany 
widely supported standard 
RamFont: The In Color Card has our 
unique RamFont mode - in color. 

Better graphics. 
Hercules is known for bringing high 

The I nC olor Card's RamFont mode gives Lotus 1-2-3 
a pop-up graphics window and lets you view nearly 
twice as much spreadsheet data-all in full color. 
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resolution monochrome text and 
graphics to programs like 1-2-3®and 
AutoCAD~ 

Now the In Color Card gives you 
the same high resolution 720x348 
graphics in up to 16 colors using an 
IBM® Enhanced Color Display, multi­
sync monitor, or equivalent. 

That's the highest resolution ofany 
widely supported graphics standard 

And no other color graphics card 
allows you to move back and forth 
between color and monochrome sys­
tems uritlwut changing drivers. 

Runs more software. 
All Hercules-compatible text, 

graphics and RamFont software runs 
on the InColor Card in black and 
white, or at least two colors. 

And many popular programs like 
1-2-3, Symphony;' AutoCAD and 
Microsoft® Windows that use graphics 
or RamFont, run in full color. 

More powerful Ra.mFont. 
RamFont is a new mode developed 

by Hercules that gives your software 
the ability to display multiple fonts at 
lightning fast speeds. 

RamFont transforms advanced 
word processors like Microsoft Word 
from slow to text-mode fast. 

Technical word processors like 
Lotus ManuscriptM use RamFont 



to display onscreen the text you want 
to print 

Even1-2-3 uses RamFont to almost 
double the size ofthe spreadsheet 
picture. 

And now, with the In Color Card, 
you get an enhanced RamFont with 
3,072 programmable characters in up 
to 16 colors. 

All the way up to 12,288 characters 
in four colors. 

With the In Color Card's RamFont, 
no program should run out ofspeed, 
color or fonts ever again. 

What the InC.Olor Card 

could mean to your company. 


The In Color Card allows you to run 
a program in color, and then move to a 
Hercules Graphics Card Plus and run 
the same program in monochrome. 

Without changing drivers. 
Compatibility between the InColor 

Card and our monochrome card allows 
you to network around one standard­
Hercules. At last your PCs will have 
compatible graphics, in color or mono­
chrome. 

Remember, only the In Color Card 
has color-to-monochrome 
compatibility, high resolu­
tion text and graphics, 
and the power of color 
RamFont. 

Th find out more about 
the new Hercules In Color 
Card, call 1-800-532-0600 
Ext. 502. (In Canada, call 
1-800-323-0601Ext.502.) 

AutoCAD gets the samehigh resolution 720x348 
graphics as our famous monochrame cards-only 
now infull color on an I BM Enhanced Color 
Display. 

Features ofthe Hercules InColor Card 
• Hi-res text with 9x14 character size in up 

to 16 colors with attributes 
• 720x348 Hercules graphics in 16 colors 


selected from 64 color palette 

• Special RamFont mode displays 3,072 pro­

grammable characters in 16 colors with 
attributes, up to 12,288 characters in 4 colors 

• Runs Hercules-compatible graphics soft­
ware in b&w or any two background colors 

• Designed for use with the IBM Enhanced 
Color Display, multisyncmonitors, or 
equivalents 

• Software diskette includes font editor, 

sample fonts, and Hercules utilities 


• Parallelprinterport 
• Twoyearwarranty 

The New Hercules InColor Card. 
Hercules Computer Technology. 2550 Ninth St., Berkeley, CA 94710 Ph: 415540-60001elex:754063Fax: 415 540-6621 1\-ademarks/Owner: Hercules, lnColor , RamFontJHercules; Lotus,1-2-3, 

Symphony, Manuscript/Lotus; Microsoft/Microsoft; AutoCAD/ AutoDesk; IBM/IBM 
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ASK BYTE 


Conducted by Steve Ciarcia 

Terminal Problems 
Dear Steve: 

I am having great difficulties with my 
computer system. I have an IBM PC AT 
with two serial ports and three parallel 
ports. I have been trying to connect a 
Kimtron KT-7/PC terminal (with AT­
type keyboard layout) into one of the 
serial ports to use as an auxiliary termi­
nal. I have used the MODE command to ini­
tialize the port and the CTTY command to 
change the terminal. But the only thing I 
can do from the Kimtron is to switch from 
directory to directory and call up a direc­
tory listing. When I attempt to run a pro­
gram (i .e. , SuperCalc3, WordStar, 
dBASE III, and BASICA), the terminal 
freezes. In some cases, the program can 
be seen through the main monitor. 

Is this problem associated with the op­
erating system I am using (PC-DOS 3.1), 
or is it the application software? I have 
been told that terminal set-up programs 
may be required; if this is the case, where 
can I get them? 

David Ware 
Oklahoma City, OK 

1he reason that the programs don 't 
work on the remote terminal has nothing 
to do with either DOS or the rumored set­
up programs. It 's in the application pro­
grams, and it 's not fixable. Period. 

1he CTTY program simply redirects 
DOS 's input and output requests to the 
remote terminal. Any program that uses 
DOS calls to read the keyboard and 
display characters on the screen will 
work correctly from the remote terminal. 
But most programs use the BIOS calls to 
read the keyboard, because DOS doesn't 
give enough information about the spe­
cial keys. CTTY doesn 't affect the BIOS 
calls, so programs using those calls will 
continue to look for characters from the 
PC keyboard regardless ofwhat you type 
on the terminal. And some programs use 
both DOS and BIOS calls, so they tend 
not to work at all. 

Nearly all programs write directly to 
the screen buffers in RAM rather than 
using the DOS or BIOS calls , simply be­
cause that's the only way to get accept­
able performance. CTTY doesn't have any 
effect on memory writes, so these pro­

. grams blithely sprinkle their characters 
on the PC's screen. 

To make matters worse, various ver­
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sions of CTTY have a mriety of bugs. Be­
cause nobody ever uses it, the bugs are 
pretty awful. Because the bugs are pretty 
awJul, nobody ever uses it. And so it goes. 

lbu 'll note that most of the programs 
you list say that they 're intended for 
"IBM PCs or 100 percent compatibles" 
(although you may have to read the fine 
print to find that statement). As there is 
no standard for remote terminals on a 
PC, even though CTTY is "standard " 
DOS, it 's not going to help you win an 
argument with the vendors. Sorry, but I 
don 't have a magic fix up my sleeve for 
you.-Steve 

LISP Machines 
Dear Steve: 

I am a student of mathematics and in­
formation science at Warsaw University. 
I am interested in a computer for imple­
menting some artificial intelligence sys­
tems that I have written in LISP (Com­
mon LISP version). I read about LISP 
machines in BYTE last year, and I won­
der if you could give me some more in­
formation about them; specifically, 
whether they work by compiling or inter­
preting, and how their speed of execution 
compares with IBM PC XT LISP (Waltz­
LISP). 

Adam Kraure 
Warsaw, Poland 

A LISP machine is a computer that is 
specifically designed to run LISP pro­
grams. 1he memory includes (in addition 
to the normal data) extra bits in eve1y 
mem01y word, to describe the data types; 
the CPU includes special operations to 
speed up LISP programs; and the display 
has very high resolution. As you might 
expect, LISP machines are not cheap: 
Prices start at around $20,000 for a 
stripped version, and beyond that the sky 
is the limit. 

It seems that Common LISP is the 
emerging standard for the LISP lan­
guage, so a dialect of that is probably 
your best bet. Newer versions are opti­
mized for the IBM PC AT, so the perfor­
mance is at least acceptable, if not in the 
same league as a true LISP machine. 1he 
LISP programs run using the 80286's 
protected mode to access up to I 6 mega­
bytes ofRAM and require a great deal of 
disk space. You won 't be able to get by 
with a stripped PC AT. 

You might want to talk your library into 
a subscription to the Institute of Electri­
cal and Electronic Engineers (IEEE) Ex­
pert magazine. It covers the latest techni­
cal developments in the Al field and may 
give you some ideas on the subject. Mite 
to the IEEE Service Center, 445 Hoes 
Lane, Piscataway, NJ, 08854, U.S.A. , 
for the subscription details. It will cost 
about $40 including shipping. 

Incidentally, LISP Machine is also the 
trade name of a company in Andover, 
Massachusetts. -Steve 

What a Deal 
Dear Steve: 

If you appreciate the occasional off­
the-wall question, I have a pair of them 
for you. 

First, a few months ago, while in the 
U.S. , I bought an Oberon Omni-Reader 
from California Digital. It is a rather nice 
optical character reader that, since 
Oberon had gone under, was selling for 
$180 rather than the original $700. The 
ad implied that the unit came with sup­
port for several different computers. 
Since I had heard of the unit and had even 
kept the original reviews from the U.K. 
press, I jumped at the chance and called 
in an order. As luck would have it, the 
unit was not delivered until after I left the 
U.S., so I didn't have a chance to look at 
it until it arrived here in Saudi Arabia. 

cominued 

IN ASKBYIE, Steve Ciarcia answers questions 
on any area of microcomputing. The most 
representative questions received each month 
will be answered and published. Do you have 
a nagging problem? Send your inquiry to 

Ask BYTE 
clo Steve Ciarcia 
P.O. Box582 

Glastonbwy, Cf06033 


Due to the high mlume of inquiries , we 
cannot guarantee a personal repcy, but Steve 
and the Ask BYTE staff answer as many as 
time permits. All letters and photographs be­
come the property ofSteve Ciarcia and can­
not be returned. 

71ze Ask BYTE staffincludes manager Harv 
Weiner and researchers Eric Albert, Bill Cur­
lew, Ken Davidson , Jeannette Dojan, Jon 
Elson, Roger James, Frank Kuechmann, 
Dave Lundberg , 1im McDonough , Ed1"11"d 
Nisley, Dick Sawyer , Andy Siska , Robert 
Stek, and Mark Voorhees. 



MICROSOFT LANGUAGES NEWSLETTER VOL. 2, NO. 6 

News about the Microsoft Language Family 
New Microsoft® QuickBASIC 3.0 Includes Integrated Debugger and Editor Enhancements 

It's hard to improve on a great product like Microsoft QuickBASIC, but we've added and enhanced 
features in Version 3.0 that make developing programs faster and easier than ever. Integrated debugger 
enhancements let you pinpoint errors by tracing or animating through your source code. Now you can 
observe the contents of your program's variables as the program is running. And set dynamic break­
points at runtime to easily stop the program where you want. You don't have to add STOP statements 
~o your progr~ms and wait for another compilation anymore. With the debugger completely integrated 
mto the compiler, you can start debugging your program while it's running simply by pressing 
CTRL-BREAK. 

Microsoft Quick-BASIC's built-in editor has been enhanced to support overtype as well as the 
existing insert mode so editing your programs is easier. In contrast to other compilers that give up after 
finding a single error, Microsoft QuickBASIC keeps track of all errors found during compilation. You 
can correct all the errors at once instead of recompiling for each error. And the Microsoft QuickBASIC 
Version 3.0 editor is compatible with SuperKey,® Pro Key,™ and SideKick® programs. 

As in Version 2.0, Microsoft QuickBASIC 3.0 supports multiple-module programming. Separate 
compilation lets you divide your program into pieces that are compiled independently. These pieces can 
be integrated into other BASIC programs without recompilation. The linker in Microsoft QuickBASIC 
makes it easy to add Microsoft Macro Assembler object files to your BASIC programs. Just assemble 
your Microsoft Macro Assembler routines and let the linker incorporate them into Microsoft QuickBASIC 
automatically. There's no need to convert your Microsoft Macro Assembler routines into COM files 
or write them as hexadecimal numbers in your BASIC source file as in other compilers. 

Math Coprocessor Support in Microsoft QuickBASIC 3.0 Speeds Programs 
Microsoft QuickBASIC now has support for the 8087 and 80287 math coprocessors. The full 80-bit 

IEEE math support of the math coprocessor is needed for programs that demand the most precise 
calculations. In addition to this, you may use the existing Microsoft Binary Math support for fast 64-bit 
math or the new 8087 emulation routines for more accuracy when you don't have a coprocessor. 

There have also been many dramatic speed enhancements in Microsoft QuickBASIC 3.0, especially 
in graphics and math. For example, Version 3.0 is 118% faster than Version 2.0 for circles. And with 
8087/80287 math coprocessor support, the floating-point math is 160% faster than in Version 2.0. 

New Microsoft QuickBASIC Language Extensions Make Programs Easier to Read 
A number of new control structures such as SELECT CASE, DO WHILE, DO UNTIL, LOOP 

WHILE, LOOP UNTIL, and EXIT have been added to Microsoft QuickBASIC 3.0. These are state­
ments similar to those found in Microsoft C and Microsoft Pascal. These statements, in addition to the 
block IF/THEN/ELSE/END IF (which was incorporated in Version 2.0), make structured program­
ming easier. 

The new named constants make your programs more readable and easier to maintain. Subprograms 
and multi-line functions have true local variables and allow you to call them by name and pass them 
parameters. These C-like structures let you write programs that are more well organized. 

For more information on the products and features 

discussed in the Newsletter, 

write to: Microsoft Languages Newsletter 

16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717. 

Or phone: 

(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. In Canada, call (416) 673-7638 

Microsoft and U1c ,\'\icrosofl logo arc rcgislcrcd trademarks of .\·licrosoft. Corpora lion. Proh:cy i!I 11 trademark of HoscSoft, Inc. 
SidcKick and SuncrKcy arc reyislcrcd trademarks of Worland International, [oc. 

Latest DOS Versions: 
Microsoft C Compiler 4.00 
Microsoft COBOL 2.20 
Microsoft FORTRAN 4.00 
Microsoft Macro Assembler 4.00 
Microsoft Pascal 3.32 
Microsoft QuickBASIC 3.00 

Look for the Microsoft Languages Newsletter every month in this publication. 



Inquiry 328 

Copying diskettes will never be easier 
than pushing one button. 

While your computer is copy virtually any 5'/1, 31/, copy protection, a commu­
busy doing other things, or &-inch diskette. The system nications port, a four-month 
your Victory Duplicator can tests for quality and accuracy warranty and much more­
be making a" many as eight at every stage of the process. all for one low price. 
copies of a diskette at once It practically services Call 1-800-421-0103. 
-producing up to 400 copies itself. Call today for more 
in an hour. DualMaster "' Each drive has a separate information. (In 'lexas,
models can even make call 512-450-0801.lcontroller to maximize up·multiple copies of two different time. Simple diagnostics todiskettes simultaneously. verify drive alignment andJust insert the diskettes industry standard drives and press one button. allow you to maintain your 
Copy different formats, system without waiting for VICTOY 
flawlessly. outside service. ENTERPRISES 
An automatic format analysis All at an attractive price. Technology, Inc. 

program makes it possible Victory Duplicators offer 8910 Research lllvd., Suite ll2
for the Victory Duplicator to fast copying, serialization, Austin, Texas 78758 

0 1987 Victory Ent' prises Technology, Inc. 

UNLOCK'"Products Remove Copy Protection 
RUNS YOUR SOFTWARE ON ANY HARD DISK 

A.<;;K RVTF ' 

The software was for an IBM and the 
main instruction manual was missing, al­
though it did have an interface manual 
with it. I hooked it up and it works. Have 
you ever heard of this machine or do you 
know anyone who might have? I am look­
ing for any available information. 

The second question relates to the first: 
The interface manual says that to inter­
face the optical character reader with 
Apple II computers you should use the 
Super Serial Card as an RS-232C inter­
face . Well, I have the old Apple serial 
card (which is far from super but is at 
least here and paid for). I wrote a short 
program to read from the Omni reader 
using INPUT statements. This program 
actually works but is clumsy to use. I 
tried using the GET statement but all I get 
is trash; I suspect this is a result of not 
being in sync with the input. I seem to re­
call that you designed a serial interface 
card for the Apple, but I only have about 
three years of back issues and I can't find 
the article. If you did, can you tell me 
what issue? Also, I would appreciate any 
suggestions you might have for my using 
the reader with my current setup. 

Marshall P. Brown 
Saudi Arabia 

1he original developer of the Omni­
Reade r, Oberon, is indeed no longer 
among the living. Marketing rights to the 
design are now owned by G. A. S Interna­
tional Inc., P. 0. Box 1282, Euless, TX 
76040, (800) 523-4898. 1hey may be 
1ble to assist you. 

Several descriptions of the Oberon 
-:haracter reader have been published in 
the American microcomputer press. 1he 
reports have indicated that, while the 
1ardware seems capable enough, speed 
is limited, only a few type fonts can be 
read, and the error rate is unacceptably 
1igh. Software improvements by G. A. S. 
rntemational may change the situation, 
1owever. 

Garbage can result when the two sys­
tems disagree as to the data rate (baud) 
1nd format (number ofdata bits and stop 
?its, and the type of parity used). You 
might try experimenting with variations 
to the serial card, although your experi­
ence using INPUT suggests that this is not 
ihe cause ofyour problems. 

Several commercial utility packages 
have been marketed that use the Apple soft 
ampersand vector to create routines in 
machine code that can be used to "input 
anything," from peripheral devices as 
well as from the keyboard. Assembly list­
ings and descriptions of programs with 
similar capabilities have appeared in sev­
eral of the Apple-specific computer mag­
azines: Nibble and Call-A.P.P.L.E., to 

continued 

UNiock "copying" disk allows you to make 
"unprotected" DOS copies of popular original 
program disks. Unprotected backup copies 
perform perfectly, as do copies of these copies. 
UNiock copies run on any hard disk, including 
Bernouli Boxes. No original required in drive 
"A". Run on a RAM disk simply and conven-

CHOICE OF THE CRITICS! 
"rP'""E""R"'s""o"'N

7 
A""L "UNiock has two particularly en­,..,U 

llC•ll'al:J: lii !t'(fl dearing characteristics: it works, 
and worKS simply. I was able to quickly produce un­
protected copies of Lotus 1-2-3 release 2, Symphony 
I. I. Microsoft Word 2.0, dBase lll l. I, and Frame­
work II. These copies performed flawlessly, as did 
copies of these copies." Christopher O'Malley 

PERSONAL COMPUTING, April '86 

ffi "Because copy protection can interfere with the 

iently. Also, copy DOS 51AN programs to 3V,N 
diskettes. For IBM@ PC, X T, AT, compatibles, 
256K or more, DOS 2. I or higher. Back-ups 
don't require tedious un-installs, and reorgan­
izing your hard disk doesn't result in your 
software calling you a thief! Back-ups are as 
easy as the "COPY" command in DOS. 

you many 
UNlock'ssolid ~nd 

users may prefer programs like TranSec's UNiock 
series.'' 

Winn L. Rosch, PC MAGAZINE, MAY 27, I986 

~TM 
UNLOCK™ PRODUCTS 

ORDER TODAY TOLL FREE: 

1-800-423-0772 •
~ ability to back up a hard disk, business-oriented IN FLORIDA: 1-305-276-1500 

TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 
TraJeinarks <\re the sole property of their respec(ive owners. UNiock is for use only to improve the useabi lity of legally 
acquired and operated software. 
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Order Status, 
Technical & Other 

Info. (602) 246-2222 

Call for programs 
not listed 

WAREHOUSE 
-~]1111~ ~~~Iii~DATA 

PRODUCTS 

SPECIAL 
MICROSOFT WORD 

$179 

TOLL-FREE ORDER LINE 1-800-421-3135 
FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 gettwo free disks, over $400 get three, or 
getallfourdiskswhen your purchase is over $500! 1) MIXED BAG-A great assortment of utilities and games all packed on one disk. 
2) PC-WRITE ­ Try this famous feature packed word processor. It's a winner! 3) FONT-SET ­ Lets you set popular fonts like bold , 
underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You can even use your 
printer like a typewriter! 4) ABC-LIST ­ Great mailing list program! Sort on any field , do qualified searches, print reports and mailing 
labels, and more! 

-SOFTWARE­
ACCOUNTING 

BPI AP , AR, PR , GA ... .. $169 ea. 

Spreadsheet Audi to~ 3.0 ..... $82 
Supercale 4 .. ... . .. . .... .... Call 
VP Planner ... . .. . .... . ...... 49 

AZ TURBO AT 
IBM AT Compatible; 512K, 
6 & 8 MHZ, keyboard, 

KEYBOARDS 
Keytronics 5151 .... . .. . .... $162 
Keytronics 5153 . .. . . . . ... . . . 269 

Cyma .. ..... .. ... . ...... . . . Call UTILITIES graphics card, 220 watt MODEMS 
Dae Easy Account ing ... . .... 39 Copy II PC ... . . .... . . . .. .. . . 19 power supply, MS/DOS 3.2 Everex 300/1200 . . . . . . . . . . . . 120 
Dollars & $ense . . . ....... .. . . 94 Copywrite . . . . . . . . . . . . . . . . . . . 39 GW Basic ............... 1260 Hayes 1200 ... .. ........... . Call 
Managing Your Money 3.0 . .. 108 Desqview . .........•. , . . . . . . . 55 Hayes 1200B .. .. .. ........ . Call 

COMMUNICATION 
PROGRAMS 

Carbon Copy . ..... .... .. ... H5 

Double Dos .... . . . .. . ........ 30 
Fastback . . . .... . .. . ......... 85 
Graph n the Box . . . . . . . . . . . . . 55 

AST 286 
PREMIUM COMPUTER 

U.S. Robotics Courier 2400 . . . 349 
U.S. Robotics Passwd. 1200 .. 180 

MONITORS 
Crosstalk . . . . . . . . . . • . • . . . . . . 89 Homebase . . . . . . . . . . . . . . • . . . . 39 512K, expandable to 2MB on AMDEK 410 Amber. . .. .. .... 157 
Remote ...... . .. . .. . ... ... . . 89 Microsoft Windows .. .. . .. .... 55 the system board, RT en­ AMDEK 600 ....... .. ... .... 339 
Smartcom 11 . . . . . . . . . . . . . . . . . 83 Norton Ut ilities 3.1 . . .. . ... . .. 48 hanced style keyboard, paral­ Magnovox Color RGB ....... Call 

DATA BASE MANAGERS 
Clipper .................... 380 
Clout 2 ..................... Call 
Condor Ill ... .. ... . .... . .... 310 
Knowledgeman II ... . ... .... Call 

Prokey 4.0 . .. .. .. . .. .. . .. . .. . 70 
Sidekick (unprotected) . ... ... 47 
Sideways 3.1 . . . .. ...... . . . . .. 36 

WORD-PROCESSING 
Easy Extra . ........... ..... .. 88 

lel, serial and clock, 1.2 MB 
floppy disk drive, 7 expansion 
slots, two 32 bit fastram slots, 
DOS 3.1 & Basic 
1 year warranty. . . . . . . . . . Call 

Multitech Color RGB ... .. ... 299 
Princeton Max 12 .. . .. .. .. .. 159 
Samsung TTL Amber . . . . . . . . . 72 
Samsung TT.L Green ... . ..... 70 

PRINTERS 
Powerbase 2.2 . ... . .. . . .. ... 169 
Q&A .. .... . ... . ... . . . . .... . Call 

Mic rosoft Word . . . . . . . .. . ... 179 
Multimate Advantage ...... . . Call 

Sharp Portable ..... . . .. . . . . . Call 
CANON LASER ... ......... 1939 
CITIZEN 

Quickcode . . . . . . .. .. . . . . . .. 138 Volkswriter 3 . . . .. . ... . . .. . .. 139 EGA BOARDS MSP- 10 .. .. ..... .. .. ....... 279 
Quicksilver ..... . ...... . . . . . 295 Webster Spellcheck .. . . ...... 37 Everex Enhancer EGA .. .. . . . 235 MSP-15 ...... . ....... ... . .. 379 
Quickreport . . . ..... . . . . . ... 138 
Revelat ion . . . . .... .... .... . 469 
R: Base System V . ... ... . . .. 345 

Word Perfect . . . . . . . . . . . . . . . 195 
Wordstar . . . . . . . . . . . . . . . . . . . 162 
Words tar Propac ... . . • ...... 233 

Paradise Auto Switch 480 
EGA Card . .. . . .. .. . .. .. .. 379 

Quad EGA Plus .. . .. .. . .. .. . 349 

MSP-20 .................... 315 
Premiere 35 Daisywheel ..... 459 
EPSON - Call on all models 

EDUCATIONAL Wordstar 2000 . . . . . . . . . . . . . . 233 Vega Deluxe ............ . .. . Call FUJITSU 
Flight Simulator .... . ........ 28 Wordstar 2000+ . . . . . . . . . . . . . 278 Vega Video ................. 299 DX2100 Parallel ..... . ....... Call 
Turbo Tutor II ........ .. . . ... 25 
Typing Tu tor Il l ........... . Call 

GRAPHICS - HARDWARE­
EGA MONITORS 

AMDEK 722 ................ 455 
NEC Multisync . ....... ..... . 559 

DL2400 Ser/Par . .. .. . .. . ... . Call 
LASER IMAGE 2000 ...... . . . Call 
NEC 

Chartmaster . . . .. ....... . . .. Call ACCESSORIES Packard Bell EGA . . ... . . .. .. 450 NEC P5XLP ......... .. .... 1095 
Energraphics 2.0 . . ... . ..... 294 
In-A-Vision ... .. . ... .. ...... 275 
Microsoft Bus Mouse ....... 106 
Microsoft Chart. . . ...... . ... 164 
Microsoft Serial Mouse . . .. .. 119 
Newsroom .. . . .. . . . ...... . .. 31 
OPTI Mouse W/DR Halo II .. 106 
Printshop ................... 33 

Copy 11 PC Board ...... ..... . 75 
150 watt power supply .. . . . . .. 69 
Mini Micro Parallel 

Print Buffer . . . ....... . .. . . . 69 
Masterpiece . . . . . . . . . . . . . . . . . 88 
Masterpiece Plus . . . . . . . . . . . . 113 

BOARDS 

HARD DRIVES 
AZ 20 MB Hard Card ... . . .. . 425 
AZ 30 MB Hard Card . . . ... .. Call 
Filecard 20 MB .............. 555 
Maynard 20 MB Hard Card . .. Call 
Plus Hardcard 20MB . . . . . . . . 665 
Seagate 20 MB Int. w/cont. . .. 333 

NEC P7 Parallel ..... .. ...... 619 
NEC8850 ................. 1059 
NEC P6 Parallel ... .. ...... .. 439 
OKIDATA - Call on all models 
PANASONIC 
1091-1 ...... . ...... •. ....... 259 
1092-1 ...... .. .. . ..... ' ..... 329 

Sign master . ..... ......... . . Call 

INTEGRATED 
Ability ...................... 59 
Enable .... . ........ . . . ... . . 355 
Smart Software ............. Call 

LANGUAGES 
Lattice C Compiler . . . ...... . 242 
Microsoft C Compiler .. ..... 249 
Microsoft Fortran 4.0 . . . ..... 255 
Microsoft Macro Assembler .. 84 

AST Advantage Premium .. . . 422 
AST Premium Sixpac ....... Call 
AST Sixpac (384K) ...... . . . 219 
Hercules Color Card . . ...... . 145 
Hercules Graphics + . . . . . .... 182 
Intel Above Boards . ..... . ... Call 
J Laser (Tall Tree) . .. . ....... Call 
J Ram 3 (Tall Tree) .......... 159 
J Ram 3 AT (Tall Tree) ....... 199 

Seagate 30 MB Int. w/cont. ... 399 
Seagate 30 AT Int.. .. . .. . .. . . 539 

INCREDIBLE VALUES 
Nationally advertised boards for 
IBM PC and most compatibles 
at give away prices. 

Keyboards (similar 
to 5151) ........ . ...... $79 

Monochrome Board w/printer 

1592 ....... . .... .. .. ....... 425 
KXP3151 ..... .. ....... . .... 399 
STAR MICRONICS 
NP10 ...................... Call 
NB15 ......... .... ...... ... 975 
NX10 .... .. .. .... . ....... .. 232 
SG15 ...................... 365 
SR15 . . ...... .. ............. 549 
TOSHIBA - Call on all models 

RAM 
Microsoft Pascal Compiler . . 166 
Microsoft Quick Basic ...... . 55 
Ryan McFarlan Fortran ... .. . 305 
Ryan McFarlan Cobol . . . ... . 479 

COMPUTERS 

AZ TURBO PC 

port (similar to Hercules 
Graphics) .............. $79 

Expansion Board 
0 to 576K ....... ..... . . $42 

64K 150NS (set of 9) ........ 13.50 
256K 150NS (set of 9) ......... 30 
256K 120NS (set of 9) ... ... . . Call 

Turbo Basic . .. . .... . .... .... 55 
Turbo Pascal w/8087 + BCD .. 55 

PROJECT MANAGER 
Harvard Total Project .. ... . . 262 
Microsoft Project ... . . .... .. 219 
Super Project Plus .... . ..... Call 
Timeline 2.0 .. . ... .... . .... . 209 

SPREADSHEET 

IBM Compatible Computer, 
4.77 or 7.47 key selectable, 
keyboard, 640K, dual drive, 
mono graphics card, 150 
watt power supply ........ 719 

or with 20 MB Seagate 
Hard Drive . . . . . . . . . 1025 

6 month limited warranty 

Multifunction Board w/game 
port (similar to AST 
six pack) ... .... .... .. .$79 

Four Drive Floppy 
Controller ... .. .. ...... $39 

Color Card w/o printer 
port .. ...... . . .. ... . ... $69 

Color card w/printer 
port . .............. . ... $79 

TERMS: Shipping on most software is SS.00. PJ. 
orders •6.7% sales tax. Personal checkfcom­
pany check· allow fourteen (14) days to clear. 
We accept purchase orders from authorized 
institutions for 3.5% more than cash price. All 
returns are subject to our approval. There will 
be a 20% restock fee. Minimum phone order 
$50. All prices are subject to change. Due 10 
copyright laws we cannot take back any open 
software. 

Microsoft Mult iplan . .. . ..... 108 

No Charge for Master Card or Visa•We do not guarantee compatibility 

TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 

2701 West Glendale Ave. • Phoenix, AZ 85051 

Phone Hours: Monday. Wednesday &Thursday 
7am-9 pm: Tuesday &Friday 7am·5 pm: Satur· 
day 9am-5 pm. MST. 
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OUR EVERYDAY LOW PRICES 

•ll§.~lJ97 Lotus 1 ·2-3 .. 5305 Toshiba T1100 
sasg Plus .... 5 1,575 

DB 111 Plus · · · · Okidata 182 
Word Perfect .. 5 195 Plug & Play ••• 

5229 

NEC Multisync ... 5549 


GRAPHICS/CAD-CAM 

Autocad 2.S2 . . . . . . . . . . . $2, 1 9S 
Drafix .. . ..... . .... . ... . .. 199 
Freelance Plus ... . .... .. .. 299 
Harvard Presentation ....... 19S 
Microsoft Chart ...... . . . ... 179 
Prodesign II . . . . . . . . . . . . . . . 179 

LANGUAGES 

Microsoft C . . . . . . ...... .. $249 
Microsoft Cobol ............ 38S 
Microsoft Fortran ... . ... . ... 249 
Microsoft 

Macro Assembler .......... 84 
Microsoft Quick Basic ........ S9 
Turbo Pascal ........ . . . .. . . SS 

PROJECT MANAGEMENT 

Harvard Total ........... . . $339 
Microsoft Project ........... 219 
Super Project Plus ..... . ... 2S9 
Time Line ................ 219 

FINANCIAL/ACCOUNTING 

BPI. . ........ . .......... $14S 
Computer Associates ....... 32S 
Dollars 'N' Sense ......... . .. 9S 
Great Plains .. . ..... . ...... 386 
Managing Your Money ...... 1OS 

UTILITIES 

Carbon Copy ............ . $119 
Crosstalk XVI . . . .. .. . ....... 87 
Fast Back . ... .. .. .. .. . . . .. 84 
Fixed Disk Organizer ......... 4S 
Microsoft Windows ... . . . . . .. SS 
Norton Commander ...... . .. 36 
Norton Utilities . . . .. . . .... .. 48 
PC DOS 3.2 ...... .... ...... 69 
Sidekick . . ............ ... . 4 7 
Sideways . . ................ 34 

YOUR MONEYSWORTH GUARANTEE 
* Credit cards not charged until after your order has been 

Smart Com II . .. ............ 7S 
Superkey . ... .. ...... . . . ... 38 

shipped* Orders shipped same day on all stocked products (on 
orders placed by 2pm EST) * All products guaranteed to be the latest versions available 

* Only factory sealed and fully warranteed products stocked * Never a surcharge for American Express, Visa or 
Mastercard 

SPREADSHEET/ 
INTEGRATED 

Enable .. .. .. . ........... $33S 
Framework 2 .............. 39S 
HAL . .. ... . ............... 89 
Lotus 1-2·3 ............... 30S 
Lotus 3.S" Ver . ....... . ..... 31 S 
Lotus Metro . . . . . ........... SS 
Lotus Report Writer .... ... ... 99 

• No sales tax on orders shipped outside NY State • Please add 3% for insurance, shipping and 
handling ($3.00 minimum) (Some products may have a surcharge due to weight and size 
restrictions) • Defective merchandise can be returned for repair or exchange (please call for R.A. 
no.) • Due to variety of products, we cannot guarantee compatibility 

Microsoft Multiplan ......... 10S 
Smart Integrated ........... 429 
Supercalc IV . .. ...... . .... 28S 
Symphony . . ..... . ........ 439 
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DATABASE MGMT 

CUpper ..... .. . . ..... . . . . $369 

dBase Ill Plus ...... . . . .. .. 389 

dBase Ill Plus Lan Pak ....... 579 

Foxbase + . . . . . . . . . . . . . . . 235 

Geniter ........... . ...... 205 

R:Base System V ... . ...... 339 

Reflex ..... . . . ...... . ..... 79 


WORD PROCESSING 

Display Write IV .. . ........ $309 

Lotus Manuscript .. . ....... 319 

Microsoft Word 3 . . . . . . ... . . 247 

Multimate ........... . .... 219 

Multimate Advantage .. . .... 269 

Volkswriter . . ...... . ..... . . 135 

Word Perfect .............. 195 

\\brdstar 2000 Plus . . . . ..... 275 

Wordstar Professional (Ver. 4) . 229 

XV Write Ill ..... . .......... 199 


LAPTOPS 

Toshiba T1100 Plus .. . .... $1 ,575 

Zenith Z181 .. .. .......... 1, 749 

Now available: luxurious leather 

carrying case for laptops only $149 


SURGE PROTECTORS 

KENSINGTON MICROWAVE 
Masterpiece Plus ... . . . . ... $109 

BACK UP POWER SUPPLIES 

DATASHIELD 

200 WT (PC) . . ........... $235 

300 WT (XT) ...... . ..... . . 335 

500 WT (AT) . . . . . . . . .. .. ... 525 

800 WT (AT) ..... . .... . .... 545 


MODEMS 

HAYES 

Smartmodem 1200 .... . . . . $365 

Smartmodem 1200B . .. . .... 335 

Smartmodem 2400 . . ....... 555 

Smartmodem 2400B .. . ... . . 499 


MONEYSWORTH (Hayes Comp.) 

Money Modem 1200 (Ext) .. . . 149 

Money Modem 1200B (Int) ... 125 

Money Modem 2400 (Ext) .... 269 

Money Modem 2400B (Int) ... 299 


GRAPHICS 

HERCULES 

Graphic Card Plus .. .. ... . . $185 

Color Card .. . ....... ... ... 145 


PARADISE 

Auto Switch EGA .. . ... . .. .. 339 

Modular Graphics 3 ........ . 169 


OUADRAM 

EGA Plus ... ... . .. .. . ... . . 289 

Pro Sync .............. . .. 345 


VIDEO 7 

VEGA .................... 295 

VEGA Deluxe .. . ........... 329 


MULTI· FUNCTION BOARDS 

AST 

Six Pack + 384K .. . ....... $189 

Six Pack Premium . . ........ 249 

Advantage 128K ..... . . . .... 325 

Rampage AT W /512K .... . .. 399 

Rampage W /256 .. . . . ... . .. 259 


MONEYSWORTH (AST Comp.) 

Money Memory Y2 Card 


(384K) . ... ......... .. .. 119 

Money Memory V2 Card 


(576K) ....... . . . ....... 145 

Money-Board AT 


Multifunction (128K) ....... 199 

Money-Board Multifunction 


(384K) . . .. . .... . ....... 155 

Money I/ 0 Mini - Half Card .... 99 


MONITORS 

AMDEK 

12" 310A .. . ........... . .. $145 

12" 300A . . . . . . . . . . . . . . . . .. 11 9 

Color 600 .... ....... . ..... 369 

Color 722 . ... . .. . .... ..... 465 


NEC 

Multi-Sync .. . ............ 549 


PRINCETON 

Amber Max -12 ....... . .. . .. 149 

RGB HX-12 .......... . .... 399 

RGB HX-12E ... ..... ...... 480 


PRINTERS 

CANON 
Laser LBP8A1 ........... $1,825 

EPSON 
FX286E .. . . ... . .. . ....... 499 


FX86E ... . .... . .......... 379 

LQ800 . . . .. ... . . . . . .... . . 459 

L01000 ..... .. .. ..... . .... 639 


HEWLETT- PACKARD 
Series II ...... . .. Low Price Call! 

NEC 

P-6 . . ...... . ...... . ... . . 429 

P-7 ..................... 609 


OKIDATA 

182 Plug & Play ............ 229 

192 Plus . . . . . . . . . . . . . . . ... 345 

193 Plus .................. 525 

2410 ..... . ......... . ... 1,749 


TOSHIBA 

351 P/S . . ..... . .... . . . . . . 999 

321 P/S .................. 449 


KEYBOARDS 

KEYTRONIC 
5151 Deluxe Keyboard ...... $159 

MOUSE INPUT DEVICES 

MICROSOFT 

Mouse (Serial) .. . .... . .. . . $119 

Mouse (Buss.) .... . .. ... . . . 105 


MOUSE SYSTEMS 

PC Mouse ............ . .... 99 


HARD DISKS 

PLUS 
Hard Card 20 Mb . . .... .... $609 

BACK UP STORAGE DEVICES 

EVEREX 

Excel 60 Mb Int ... . ... . ... $719 

Excel 60 Mb Ext ............ 845 


IOMEGA 
Bernoulli (10 + 10) .. . . . ... 1 ,829 
Bernoulli (20 + 20) ....... 2,389 
Bernoulli 10 MG 

Cartridge Tri- Pak ......... 135 

Bernoulli 20 MG 


Cartridge Tri- Pak ......... 215 

SYSGEN 


Image Tape Backup 

20 Mb Ext .. . .. . ......... 649 


Image Tape Backup 

20 Mb Int ... . . . . . . . . . .. . 549 


All prices and policies subject to change without notice. 
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Inquiry 346 

CP/M Emulation 

Run CP/M software on your IBM-compatible 
personal computer. We have Z80-HD64180 co­
processor cards, V20 or software emulation. At 
low prices from $99.95. 

New! zso At 12.s MHZ! 
We offer the world's fastest Z80 co-processor 
cards. For $599.95 our Blue Thunder Super­
speed crunches through your work. Almost as fast 
is the 10-MHZ High Speed model at $399.95. The 
6-MHZ Standard model is $249.95. Including 
software. 

,--..'.~ .-.. . · ·1·~II i-.I · -· ·-... ~ ---· • -_ •~ f·.-·- .1 
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Blue Thunder $249.95 

Plug in one of our co-processors, then run your 
Jntel development tools, on your PC, as much as 
20 times faster. Run ASM51, ASM80, CREDIT, 
etc. $395.00 and up for a complete package, 
including serial communications. ISIS diskette 
translate packages available. 

HD64180 
Hitachi's new microprocessor has taken the Z80 
world by storm. Z80-compatible, but 15% faster 
for the same clock speed. Counter-timers, serial 
ports and OMA channels on chip. CMOS. Our 
customers have reported instances to us where 
the HD64180 blows away an 80186 at similar 
clock speeds. This baby moves! 

Our $295.00 D64180LP co-processor comes with 
our CP/M emulator and real-time programming 
support. 2-RS232 serial , ports and 64K of 
memory. An excellent basis for a Z80-HD64i80 
development system. Clock speeds to 9.216 MHZ 
available. 

0641 BOLP $295.00 

For $445.00 you can get our high powered 
064180 real-time co-processor. 256K memory,
expandable to 512K. 2 SBX bus connectors which 
allow you to use hundreds of commercially avail­
able interface modules, such as synchronous 
communications, disk interface, etc. 

Software Developers 
Let us configure a complete Z80 or HD64180 de­
velopment system for your PC. Our DSD80 
Remote Debugger eliminates the need for an ICE. 
We have VAX and PDP-11 co-processors too. 

Zworld 

2065 Martin Ave. #110 ~ 

Santa Clara, CA 95050 ~ 

(408) 980-1678 

In Germany: iSystem Tel: 08131/1687 
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CIARCIA FEEDBACK 

name just two. 1his type ofutility should 
permit reading character~ from your 
serial card without restrictions, although 
you may have to experiment to get the 
exact procedure that will be successful. 

I've never published a project article 
for an Apple serial interface card, but one 
by Richard Campbell did appear in the 
April 1979 issue of BYTE ("Cross-Polli­
nating the Apple II"). It describes a 
serial interface based on the Intel 8251 
PC/ chip. You could construct this in­
te1face as described, or readily update it 
by using a 6551 or 2661 serial chip. 1he 
latter two have on-chip oscillator com­
ponents and internal data rate genera­
tors; you only need a crystal and a few 
passive components to complete that part 
of the circuit. You should also use a 
transceiver (e.g., the 74LS245) between 
DO-D7 on the bus and the corresponding 
pins on the serial IC. You might also want 
to look into constructing a dual serial 
interface card using the newer 2681 
DART. -Steve 

Graphics Woes 
Dear Steve: 

I have an IBM PC XT clone computer 
with a Hercules-compatible mono­
chrome graphics card. However, this 
card will not work with the medium- and 
high-resolution BASIC commands (e.g . , 
LINE, CIRCLE). These BASIC commands 
allegedly work only with the CGA card. I 
would like to write some BASIC graphics 
routines to output to a monochrome 
monitor. 

Hercules HBASIC only works with a 
true IBM (since it makes IBM ROM 
calls), not with a clone. Has anyone writ­
ten assembler routines that would allow 
BASIC access to Hercules-compatible 
graphics? 

Alternately, is it possible to output 
CGA graphics (medium or high resolu­
tion) to a monochrome monitor? (My 
monochrome monitor is TTL.) If this is 
possible, I wouldn't have to buy a new 
dual-frequency monitor. 

Stephen Goldfarb 
Oakland, C4 

First, don't even try to adapt your 
7TL monochrome monitortoaccept CGA 
output. The monochrome monitor is not 
compatible with the sweep frequencies of 
the CGA. The result would be a burned­
out component in the power supply. 

You can write assembly language sub­
routines and call them from BASIC with 
the CALL( ) statement. With interpreted 
BASIC, you would have to BLOAD the sub­
routine, or POKE it directly into memory. 
1he IBM BASIC manual has a section on 
using DEBUG to set up addressing so 
that the subroutines can be loaded into 

high memory as .EXE.files. 
Another method is to write BASIC pro­

grams to calculate the dot positions, use 
the DEF SEG command to reference the be­
ginning of the Hercules graphics mem­
ory, and POKE values directly into mem­
ory. According to the Hercules manual, 
the addresses are calculated from 
column/row (X, Y) coordinates using a 
formula ofthe form: 

offset =	2000H * ( Y MOD 4) 

+(90*INT(Y/4)) 

+ INT(X/8). 

1his is the address of the byte containing 
the dot you want to plot. 1he value of the 
byte to POKE is determined by converting 
the value of 7 - X MOD 8 to a power of2 
(i.e., ifX MOD 8 is 0, the bit is the most 
significant bit in the byte-bit 7; if X 
MOD 8 is 1, the bit is bit 6; and so on 
down to the least sign~ficant bit). 

Interfacing is much easier ifyou com­
pile your BASIC program with the Micro­
soft QuickBASIC compiler. 1his allows 
you to write the subroutines and BASIC 
programs as separate modules whose ad­
dresses .will be resolved at link time. 1he 
QuickBASIC manual shows how to set up 
the subroutines so that parameters will be 

· passed to andfrom the machine language 
subroutine correctly. 

1he Hercules manual contains the in­
formation you need to determine how to 
plot graphics points where you want 
them, and how to switch the controller to 
graphics mode.-Steve 

CIRCUIT CELLAR FEEDBACK 

Programming While You Wait 
Dear Steve: 

I am in the process of building a Z-80­
based computer from scratch, using my 
own design. I will be using a 27C64 
EPROM to execute the power-up self­
tests and hexadecimal debug routine for 
data entry from a terminal. This will 
allow me to write and debug machine­
coded programs for future use in other 
design applications. I like your EPROM 
programmer project in the October 1986 
Circuit Cellar. However, as cost is a con­
cern, I wonder what it costs these days 
to have an EPROM programmed, and 
where a person might go to have it done? 

Allen Speer 
Missoula, Montana 

Most large electronic distributors will 
program EPROMs, PROMs, PAfa, and 
so on, for a fee. 1his service is usually 
made available to their volume purchase 

cominued 
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It's moving day. 
Time to pack up that big mainframe 

progrnm and move it to the PC. 
Relax. It's going to be the easiest 

move you ever made if you use the new 
RM/FORTRANrn V2.4 with Ryan-
McFarland's new RM/ForteTM produc­
tivity tools. 

RM/FORTRAN has the VAX, VS 
and FORTRAN-66 extensions you 

1 
1\!ii 
1· 
! 11 
I 

MA\NfR~ 
__/ 

(--.). ~ J/
(, /·~)~ 


(\ ' <0 ) 

.,, , . .:::::/) other compiler on the market." (John 
1/'---~ Haestad, Haestad Methods) 
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need, and is field-proven with more 

than two years of mainframe conver:-JJJI{

sions by thousands of demanding ,

1
engineers and scientists. { ~ "' 

And, with RM/Forte you '......_ 
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_ 
can complete your conver- ,, 
sion at a record pace.. . ...:..~ __ 

r; -..__ _ _ \ Enough reading. Start . __..---i\. writing. Fill out and send 

l '~\ RM/FORTRAN was the first PC 
FORTRAN GSA certified ·a Full 

( Level ANSI 77 with no errors. 
, j You may have heard of its sister, 

g\:. ~ IBM PC Professional 
_..\ ) ) L}~ FORTRAN by Ryan­
~ McFarland Corporation. 

4 \ in the coupon below to 
l' ' Kif , find out more about l or']/ fOI ~I RM/FORTRAN with the 

. l I' . ~ new RM/Forte produc­
_~~ '1J tivity tools. 

, -:- - _ =:.. ::- .ij~- Then move it! 
cuttingdebugtimeupto50%... -- ­
diagnosing syntactical errors in 1/5 the time. 
You're in the fast lane because RM/Forte integrates 
all major program development tasks-edit, compile, 
link and debug-into one interactive, menu-driven 
environment. Just a few simple keystrokes move you 
from one task to another ... and back again. 

Plus, you get a full screen editor, a syntax checker 
and a source code manager that automates compiling 
and linking as you make changes. 

RM/FORTRAN applications are more than just 
easy to develop- they run fast, too. Sieve or 
Whetstones, RM/FORTRAN benchmarks ahead of 

---- ~ 
RYAN-McFARLANDRyan-McFarland 


609 Deep Valley Drive 

Rolling Hills Estates, CA 90274 

Or call 213/541-4828 
 1·111 
Let's get moving. Send me details on 

3
"
6 
•,r.-----------..
II tivity 

RM/FORTRAN V2.4 with RM/Forte Produc-
Tools, and your special upgTacle offer. I 

1 Name I 
I Company Title I 

the bunch. And if you need it, RM/FORTRAN has a 
very fast 8087/80287 emulator to give you the power ,~~ I 
of a coprocessor. I City State Zip I

But dorit take our word for it. Listen to a moving 
professional: "RM/FORTRAN lets us move main­• f hone ( ) _ • 
.f?wne progrmns to PCs .fctster and cleaner than any 
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"PRINTER SPECIALS" 
Epson FX 286E 429 Ok1da1a 193 Plus 489 Star NX15 319 
Epson EXBOO 369 Ok1da1a 292 w!INTFC 499 Siar ND 10 319 
Epson EX 1000 490 Okldata 293 w INTFC 646 Siar ND 15 399 
Epson L02500 869 Panasonic KXP 1080 i 185 Siar NB 2410 449 
IBM Pr oprinter 379 Panasonic KXP 1091 1 239 Star NB 2415 664 
IBM Proprml er XL 519 Panasonic KXP 1092 1 312 SA 15, SR 10 Sheet!eed 49 
NEC 3550 719 Panasonic KXP 3131 238 Star Power Type 179 
NEC 8850 1039 Panasonic KXP 3151 369 Siar NB 15 885 
NEC P6 427 Panasonic KXP 1592 379 Silver Reed EKp 420 198 
NE C P7 599 Panasonic KXP 1595 459 Silver Reed E)(p 800 629 
NEC Color P6 529 Siekosha SP 1000 179 Toshiba 34 1 E 659 
NEC Color P7 699 Siekosa SP 1200 189 Toshiba 351 Model 2 869 
Okida1a 182 228 Siar NX-10 200 Toshiba JSIC 1039 
Ok1dala 19? Plus 319 Star NP 10 159 Toshiba 321 SL 489 

Items reflec t 4% cash check discount. For your proleclion we check for sto len credit car ds. M.C. /Visa weknmv. Shi11pin l! 
& Handlin g charge exlra. Defective merchandise will he rep laced al our dl'screlion within the lerms of our m 1rrantt'l'. 
All Sales Final. Price and availability subject In change wilhoul nolict• , We cannot J,?,Uaranft'c cnmpa l ihi li1y. 

PERMA POWER FIGHTS SURGES TWO WAYS. 

ORWE 
PULL THE PLUG 

Perma Power Surge Suppressors give you 
peace of mind, knowing that your computer is 

protected against power line surges and 
against suppression element failure. 

PROTECTION FROM POWER LINE SURGES 
Our unique 2-stage circuit uses heavy-duty 
metal oxide varistors to protect you against 
high-voltage lightning-induced surges, and 

high-speed semiconductor devices to protect 
against frequent fast surges. Only this kind of 
hybrid circuit can provide the necessary high 

power dissipation while still providing fast 
response time and low let-through voltage. 

PROTECTION EVEN IF WORN OR BURNED OUT 
Any surge suppressor can wear or burn out. 

With Perma Power you can relax! Power to 
your system is stopped . . . as completely as if 1..,, 

the plug was disconnected. Other surge 'lit 
suppressors may use a light or buuer 

"warning," while they continue to let raw, 
unprotected power feed directly into the 

computer. Only with Perma Power's patented 
Automatic Shutdown* feature is your 
equipment kept safe from damaging 

raw power. 
Ask for Perma Power Extended Life Surge 

Suppressors, in 2, 4, or 6 outlets and Power 
Control Center models to insure your computer 

is being protected. At office, computer or 
electronics dealers nationwide. 
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PE:RMA POWER®
Electronics inc. 
5601 West Howard Avenue• Chicago, Illinois 60648 
Telephone (312) 647-9414 

Inquiry 232 for End-Users. 
Inquiry 233 for DEALERS ONLY. 
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CIARCIA FEEDBACK 

customers. Most ofthe distributors I have 
a working relationship with let me use 
their programming equipment when I 
need a PROM, PAL, or some other device 
programmed that my programmer 
doesn 't support. 

Ifyou are programming devices as part 
of a hobl7y, you probably m:Jn 't get this 
type of service from a distributor. How­
ever, you might at least ask. Program­
ming fees range from around $0. 50 to $5, 
depending on the device and the way you 
supply programming information . 

If you can't find a distributor in your 
area that is willing to program your de­
vices, try a local college with an engi­
neering department or seek out a com­
puter club. 

You will find that not having access to 
a programmer and eraser on your bench 
is a bother. /f )YJU develop code, run to a 
distributor for programming, wait for the 
turnaround, and find that your code has a 
bug in it so )YJU have to repeat the whole 
process, you 'II discover that a program­
mer is worth more than the money you 
save having someone else program the 
device. -Steve 

Musical Floppies 
Dear Steve: 

I was recently going through some old 
magazines when I came across a small, 
one-page article about a digital audio re­
corder that uses floppy disks as a record­
ing medium. Do you think this would be a 
candidate for a future Circuit Cellar proj­
ect? I can envision a similar recording 
device based on the SB180, using a 31/2­
inch disk drive for storage with an RS­
232C port for interaction with a home 
computer. I own a compact disk player 
and I think that a digital recorder would 
be an ideal enhancement to my home 
audio system. 

Todd R. McMahon 
Zurich , Switzerland 

1hanks for your suggestion for a Cir­
cuit Cellar project. OKI Semiconductor 
in Sunnyvale, California, has recently 
announced the MSM6258 speech-proces­
sor chip, which may allow construction of 
the device you mentioned. 1he chip can 
be configured into a solid-state audio re­
corder and can use static or dynamic 
RAM, ROM, or EPROMfor storage. I am 
reviewing this chip, and iffeasible I will 
include it in a future article. 

Another approach is a new digital 
audio tape-recording system (called DAT 
for short) that will soon be introduced to 
the consumer market. It uses a rotating 
head, just like a videotape recorder, with 
a (roughly) !4-inch tape in a cassette sim­
ilar in size to conventional analog audio­

cominued 



WHO YA GONNA CALL? 

BUGBUS'nRS! 


"Real-time source-level debugging of very large programs simply can't be done 
without Atron's AT PROBE." Ed Oates, Director ofPC Software Development, Oracle Corporation 

This is how 
PROBE displays 
real-time trace 
data. Trace 
information 
includes C source 
code, assembly 
language and 
data which was 
read or written 
during instruction 
execution. 
PROBE software 
simplifies the 
display by tossing 
out /Te/etched but 
unexecuted 
instructions. 

PROBE knows all 
about your local 
and complex 
variables. You can 
display and 
change an array 
of structures as 
easily as shown in 
this display. 

PROBE's menu 
window means 
you do not have to 
look up debug 
commands in the 
manual. Entering 
the command 
name shows you 
command syntax. 

The good news with your new Microsoft 4. 0 or Lattice* 
C compilers is that they're providing more symbolic 
debugging information than ever. The bad news is you 

can't fit yourprogram, a software debugger and that monster 
symbol table into memory - at least at the same time. 

The great news is that Atron's AT PROBE™ hardware­
assisted software debugger not only has 1-MByte of onboard 
memory for debugger and symbol table, but it now supports 
local variables and complex data types. 

TheATPROBEis a debugging tool that plugs into your PC 
AT and monitors everything the processor is doing. In real 
time. 

REAL TIME DEBUGGING. 

SOONER OR LATER, YOU KNOW YOU'LL NEED IT. 


The AT PROBE's hardware-assisted breakpoints trap on 
reading, writing, executing, inputting and outputting. On 
single or ranges of addresses, including particular variable 
values. All in real time. For a mere software debugger to 
attempt this, a I minute program would take 5 hours to 
execute. 

OPTIMIZED CODE • GOOD, BAD AND UGLY 
The good news is optimizing compilers generate 

very tight code. The bad news. The time to debug 
optimized code is inversely proportional to the quality 
of the optimizer. Figuring out how in the world you 
ended up somewhere gets ugly, fast. 

With AT PROBE's real-time trace capability, program 
execution history is saved on-board, in real time. Once a 
hardware trap has occurred, PROBE displays the program 
execution in detail, including symbols and source code. Real­
time trace can show you how out-of-range pointers got that 
way. And there's really no other way to debug interrupt-driven 
code. 

AT PROBE OPTIMIZES THE OPTIMIZED 
When the job of bugbusting is done, your AT PROBE 

becomes a performance analyzer. So you can have both 
reliability and performance. So you can send only the best 
software into the field. 

CALL TODAY FOR YOUR FREE BUGBUSTING MANUAL 
Nine of the top ten software packages were debugged using 

Atron tools. Our complete tutorial on state-of-the-art bug­
busting is yours, free. Full of examples and illustrations, it 
will show you how to become a bugbuster yourself. 

Call today. Bust bugs tomorrow. 

ai1'L•:I;) 
BUGBUSTERS 

A division of Northwest Instrument Systems, Inc. 

20665 Fourth Street • Saratoga, CA 95070 


4081741-5900 

Inquiry 28 


*Soon to be supported. Copyright © 1987 by Atron. AT PROBE is a trademark of Atron. IBM and Oracle own numerous registered trademarks. Adv. by TRBA. 



Inquiry 303 

For IBM® PC's, XT's, AT's and other DOS machines. This is the one 
you've heard so much about-with faster compile times than many COBOL 
compilers costing hundreds of dollars more! It's based upon ANSl-74 
standards. Now comes standard with source code programs demonstrating 
full screen, cursor control, color, reverse video, etc., another program 
shows how to even reprogram your keyboard and much more. 

Don't let our mail order prices fool ya! This is a new improved 
version of our best selling COBOL compiler previously offered at $300.00 
a copy. Look at the December 1979 issue of Byte Magazine for one of our 
first COBOL ads! 

Other outstanding values at $39.95 are: Utah FORTRAN, Utah 
BASIC, Utah PASCAL, Utah PILOT and Utah EDIT. Used by 50,000 profes­
sionals, students, and teachers in 40 countries. 

~~~~=- Ct ELLIS COMPUTING™ 
lrl!el!lilional BusOiess Madliles.. 

CIARCIA FEEDBACK 

tape . Given the economy of scale of 
consumer hi-ft equipment (look at how 
compact disk machines have fallen in 
price since their introduction), I think 
that I would rather wait until this tech­
nology is established. 

1here could be quite a number ofinter­
esting applications built around a com­
mercial DAT machine, at far lower cost 
than using conventional data storage de­
vices such as disk drives. -Steve 

Reusable Computers 
Dear Steve: 

I believe that at one time you were the 
owner of a Digital Group computer, as I 
was. You'll remember that if you wanted 
to change processors all you had to do 
was unplug the processor board and plug 
in another. All the other boards in the 
system recognized the same signals on 
the same pins, so that, in principle, no 
matter what innovations came out all you 
had to do was change a single board. 

Isn ' t this idea still viable? What makes 
me remember the Digital Group machine 
with nostalgia are all these new chips that 
sound so interesting but that I will never 
be able to afford-the 80286, 80386, 
32032, the 68020, not to mention all the 
new graphics chips. It seems that ifl want 
to indulge my hobby to the utmost, every 
two years I will have to throw away what­
ever machine I currently own and buy an­
other. Don ' t you think it would be a good 
idea if you were to design a Digital 
Group-like machine that would keep me 
(and thousands like me) abreast ofthe lat­
est advances in hardware? 

M. Kreiger 
Brooklyn, NY 

1he concept ofbus architecture is alive 
and well. 1he IEEE-696 standard, better 
known as the S-/00 bus, offers the possi­
bilities you desire. Although some may 
think that the S-100 bus is more ofa relic 
than new technology, there are 8088-, 
6800- , 6500- , and 68000-based proces­
sors available in S-/00 boards that sup­
port peripherals as defined by the IEEE­
696 standard. 

Unfortunately, the S-100 bus machines 
have become the domain of the small­
business user, losing hobbyists and home 
users to the much simpler and ready­
made technology of the IBM PC, Com­
modore, and Atari machines. Perhaps 
coverage ofS-100 projects warrants con­
sideration-it is the base upon which 
BITE was built. -Steve 

An SBI80 in a Kaypro'? 
Dear Steve: 

I have watched the development of 
your SB 180 8-bit computer system with 

colllinued 
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Enter the world of professional 
CAD applications with 

Houston Instrument's low cost 
DMP-41/42 series plotters. These 
single-pen plotters give you the fea­
tures you need-C and D size plots, 
extensive software compatibility, and 
proven reliability-for a very afford­
able no frills price of $3295 .* 

The DMP-41/42 series' large C 
and D size formats are ideal for a wide 
range of CAD applications, from 
architectural elevations to assembly 
drawings . And a .005 inch resolution 
ensures crisp drawings on a 
variety of media-paper, matte tilm, 
or vellum. 

lm1uiry 132 

With the DMP-41/42 series, you 
can choose from an impressive selec­
tion of off-the-shelf graphics software 
packages such as VersaCAD, 
AutoCAD, and CADKEY. Or, by 
using Houston Instrument's popular 
DM/PUM language, you can create 
your own custom software and be 
assured of upward compatibility with 
Houston lnstrument's entire line of 
plotters. 

The DMP-41/42 series. The plotters 
that offer superb reliability. comprehen­
sive graphics capabilities. and a no 
frills price. The proven perfonners 
for low-cost CAD. 

For more information, call 

.. . .=,,~~... 
1:: ;,}.. . ...-.~ 

1-800-531-5205 (512-835-0900 if in 
Texas), or write Houston Instrument,,.,, 
8500 Cameron Road, Austin, Texas 
78753 . In Europe, contact Houston 
Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445. 
Tix.: 846-81399. 

CU0l!l0~0uums-rrumen-rAMETEK 
DIVIS ION 

*U.S . suggested retail price. Pricingsuhjcct to change. 
DM /PL and Houston Instrument arc trademarks 
of AMETEK. Inc. 
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UNITETM Bridges 

The Opt-rning Systems Gap. 


If you create applications in PC or 
MS!MDOS andfor UNIX™, you 
know the frustration in not being 

able to integrate, much less communicate, 
between these dominant operating systems. 

Now you can bridge the operating systems gap with CYB 
Systems' UNITE. UNITE's unique connective power lets you de­
velop and use sottware with total compatibility and flexibility 
between MS-DOS, PC DOS and/or UNIX operating 
environments. 

With UNITE, you can boost your productivity and end the 
isolation of PC stations, departments and work groups by mov­
ing data between disparate operating systems and machines. 
Single function keystrokes enable you to process work on aPC, 
suspend operations and transfer files locally or to remote sta­
tions, access 3270 mode, or act as a UNIX terminal with all 
utilities. UNITE also provides an on-board upward link to popular 
mainframes via TCP/IP or SNA protocols. And with UNITE you 
can add greater interconnective capabilities for true departmental 
processing further up the road. 

UNITE. The bridge to fast, affordable program development 
today-and tomorrow. For more information, call or write CYB 
Systems, or visit our suite at the Dallas INFOMART. 

CYB SYSTEMS, INC. 
INFOMART, Suite 2017 

1950 Stemmons Freeway 
•alias, Texas 75207 

2141746-5390 
L'XITT is a r-.We111Jrk e fal\~)·stcms. Inc. MS- is a cradcnurk • f Microsoft tcJrpor.llinn. 

l'XIX is a cr.ldenurk of Bell taborJlori•. 

ASKBYTE 

interest, particularly inasmuch as I own 
three 8-bit Kaypro computers and plan to 
keep them for some time. Since there are 
tens of thousands of Kaypro 2s, 4s, and 
10s out there, have you considered mak- · 
ing available a "plug-compatible" SB1io 
for these machines? 

There wouldn't have been much of an 
advantage in doing so when the SB 180 
was running at 6 MHz, but at 9 MHz such 
a replacement would benefit many. 

I would imagine that the changes to the 
SB 180 and associated software would be 
rather minimal: such changes as allowing 
the use of the Kaypro CRT as is, perhaps 
software changes to make Kaypro the 
standard floppy format, and (for the 
Model 10), changes to allow the use of 
the extant hard disk controller and hard 
disk. The operating software might also 
require a few modifications so that 
standard Kaypro software (which expects 
an ADM 3A monitor) would run as 
expected. 

What do you think? 
Norman Buchignani 

Department ofAnthropology 
The University ofLethbridge 

Lethbridge, Alberta, Canada 

I currently have no plans to build a 
"plug-compatible" version of the SBJ80 
that could be installed in the Kaypro 8-bit 
machines. 

1he SBJ80 can easily be used with an 
e-,;isting Kaypro by using an appropriate 
terminal program, such as the public do­
main MEX, running on the Kaypro to 
make it into a tenninalfor the SB/80. The 
SB180distribution software allows you to 
spec{fy any ofa numberoftenninals to be 
used with the SB180. This method would 
not be ewctly what you requested, but 
would provide the SB180 advantages at 
moderate cost while retaining all ofyour 
present Kaypro features. 1he SB/80 can 
read and write Kaypro II format disks. 
-Steve• 

Between Circuit Cellar Feedback, personal 
questions, and Ask BYTE, I receive hundreds 
of letters each month. As you might have no­
ticed, at the end ofAsk BYTE I have listed my 
own paid staff We answer many more letters 
than you see published, and it often takes a lot 
ofresearch . 

If you 1muld like to share the knowledge 
you have on microcomputer hard•mre with 
other BYTE readers, joining the Circuit 
Cellar/ Ask BY7E staffv.vuld give you the op­
portunity. We 're looking for additional re­
searchers to answer letters and gather Circuit 
Cellar project material. 

If )YJU 're interested, let us hear from you. 
Send a short letter describing )YJUr areas of 
interest and qualifications to Steve Ciarcia, 
P. 0. Box 582, Glastonbury, CT06033. 
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In 1981,we introduced 
the worlds most successful 
personal computer. 

Here we go again. 



IBM Proprinter II IBM Proprinter X24 

to respond faster. 
....--+---~ 

making things work 
......_ 


Five years ago, we sent our first 
personal computer out the door and 
hoped you'd find it useful. 

We're pleased you did. 
Over three million IBM® PCs have 

been put to work, doing everything 
from financial analysis to first-grade 
arithmetic. 

Yet as PCs grew more popular, and 
as we kept improving them, one thing 
became clear. You needed more. 

You're in a hurry, so you want PCs 

You want improved reliability. 
And you want all this without ob­

soleting your investment in equipment, 
software and training. 

So there was only one thing we 
could do: create a whole new system for 
personal computing. 

The new IBM Personal System/2'." 
Its heart is a new line of hardware 

and software, but its soul is bigger; new 
technology, of course, but also a new 
"balanced system" approach for 

You do many things at 
once and wish your PCs 
could too. 

You want software that's 

more powerful, but also 
easier to use. 

You'd like more color. 
You're eager for your 

systems to communicate 
with other systems. 

·.--~, together. 
It works with earlier 

IBM PCs so your invest­
ment is protected. It 
works with larger IBM 
systems so your future 
growth is protected. It 
works for business and 
education, for profession­
al people of every stripe. 



The next generation in 


The new systems. 
There are four models of the new 

IBM Personal System/2: Models 30, 50, 
60 and 80, with a choice of configura­
tions, with new design and components, 
and built not merely for speed but for 
well-balanced performance. 

IBM Personal System/2 Model 30 

Model 30 is about 250/o smaller 

than the IBM PC, does many jobs more 
than two times faster than the IBM PC 
XT,™ and comes with 640KB of mem­
ory and a 20-megabyte (MB) fixed disk 
if you want one. Much of what used to 
be optional is now standard, and im­
proved. Graphics are spectacular. So is 
the value. Model 30 offers exceptional 
performance for the money. 

Model 50, with its 80286 micropro­

cessor, is an even bigger step forward. 
It has new architecture (as do the even 
more powerful models) that breaks old 
barriers. One megabyte of memory is 
now standard, and there's plenty of 
room for more. Its graphics (again, in 
common with the larger models) are 

IBM Personal System/2 Model 50 

another dimension beyond. And it 

finishes many jobs significantly faster 
than the IBM Personal Computer AT.® 

Model 60 takes up less space on 
your desk because the computer itself 
doesn't sit on your desk, but rather, be­
neath or beside it. Equipped with a 44 
or 70MB fixed disk, up to 15MB of 
memory and expanded expandability, 
it's a system for serving a very busy 
person, and can be a file server for 



personal colllputing. 


other busy persons. 
Model 80. For everyone who's been 

waiting to experience the real power of 
the 80386 microprocessor, it's not just 
in this computer, we built this computer 
around it. Available this summer, Model 
80 is a 32-bit system that does jobs up to 

The rest of this booldet tells more 
about the IBM Personal System/2. And 
how, all together, it can help make your 
professional lifo easier, more productive, 
and more rewarding. 

The new performance. 
You'll find new architecture, new 

IBM Personal System/2 Model 60 

!= 1-J!three and a half times fast­
er than the IBM Personal 


Computer AT Up to 2MB ~ 

of memory are standard, 

and fixed disks can be 44, 

70 or 115 megabytes big. 
 DOr with two fixed disks, 

230 megabytes huge. 

IBM Personal System/2 Model 80 

integrated design and new 
operating systems that 
together lift raw power to 
higher levels of true per­
formance, while cost goes 
the other way. 

The new graphics. 
111111111111111111111 111111111111111111111Computers this capable, You'll see new graph­
111111111111111111111 111111111111111111111 

and connectible, used ics, all standard, that 
to fill whole rooms. redefine the words 



"co1orful" and " sharp."And new d'1sp1ays 
that give your programs a heightened 
sense of reality. 

The new connectivity. 
There will be new avenues for shar­

ing information; new match-ups of 
hardware and software that shorten the 
distances and widen the roads between 
PCs, minis, mainframes and people. 

The new media. 
You'll see rugged diskettes that are 

The IBM Personal System/2 is designed 
for connecting with larger computers like 
the IBM System/36 and the IBM 93 70. 

I 

The new printers. 

You'll see an expanded family of 


~--­

IBM Proprinter XL24 

half as big, but hold up to twice as much 
as floppies did. Plus low-cost devices 
for transporting your data from one 
generation into the next. And a new IBM 
200MB optical disk drive. 

The new solutions. 

You'll discover new ways to solve 


problems; ideas about choosing not just 
software or hardware, but software, 
hardware and support in balance. 

IBM Quietwriter III Printer 

personal printers that fills just about 
any need, from economy, to speed, to 
the fussiest levels of document quality. 

The new support. 
And because it's not just what you 

buy but where you buy it, you'll learn 
how we've been working closely with 
the people who sell the Personal 
System/2 to create new levels of dealer 
support. 



Introducing the IBM 
Personal System/2 





So, it's power youwan 


The new performance. 
It's tempting to size up computers by 

the numbers, but in the IBM Personal 
System/2, real performance exceeds the 
sum of its parts. 

Components were designed notjust 
to coexist, but to cooperate; within each 
system, and within your total computing 
environment. 

111111111111 

So your software runs faste1; and 
your system is more reliable. 

Extras aren't extra. 
You could expand earlier IBM PCs 

after you bought them, but the Personal 
System/2 is expanded before you even 
open the carton. Things that used to 
cost extra don't anymore. 

Advanced graphics, parallel and 
serial ports, a port for pointing devices, 
and diagnostics are included. 

And new IBM technology-our one­
million-bit memory chip, high-density 
logic circuits, and integrated "planar 
boards':..... is sending performance up, 
and costs down. 

Paths to the future. 
Models 50, 60 and 80 share a design 

that's new to personal computing. Tech­
nically it's described as parallel bus 
architecture (we call it IBM Micro 
Channel'M), but think of it as a highway. 

Our first PCs were built around 
a two-lane street. Usually that's 
enough, but sometimes there are 
traffic jams. Your sales figures might 

' lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll r have to stand on the corner while 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111111111111111111111111111111 your mailing list goes by. 

The new system is like an ex­
77w IBM Personal System/2 takes up less space 011 your desk. 17ze 011/ojf 

switch is 011 the.front, and monitors tilt and swivel. pressway. There are more lanes open 



t? 
 \ 


The ramps are more - • involved-software makers, our dealers, 
smoothly paved, and you-can take full advantage of its power 
signals are better as easily as possible. It will do everything 

synchronized. So data can our existing PC DOS does (in fact, they'll 
flow more freely. get along beautifully), but it also will 

This is what the 286 bring major advances. 
and 386 chips have been Mem01:y. Our new systems offer up 
waiting for. A highway to to 16 megabytes' worth, and Operating 
match their horsepower. $ System/2 will make these vast resources 

The new 111111111111111111111 easier to access. 
operating systems. 111111111111111111111 Multi-tasking. With IBM Operating 
The Personal System/2 System/2, you won't have to be a "power 

is being introduced ::;--- ---liiii--iiiiii--- - user" to understand how to run 
with a new IBM PC DO 171eIBM Personal several programs at once. Multi-tasking 
Version 3.3 that lets you tap ~z::~r:~e~~~Lel 80 will become a routine experience. 
into the new systems im- unleash the power Software. 

ofthe80386 'jl 
mediately, and works with microprocesso1: Together with the 
all previous IBM PCs as well. new architecture 

There's also an IBM 3270 Workstation and more memory, 
Program that, with PC DOS Version 3.3, Operating Sys­
helps the Personal System/2 connect with tem/2 will give 

software develop­
IBM Personal System/2 "planar ers new freedom 

boards" have many standard 
to create programs features that used to be options. 

that are more powerful, better looking, 
and easier to use than ever before. 

A bigger idea. Operating System/2 
_ is also part of another new idea, called 

In earlier PCs, data sometimes had to stop and wait. New 
IBM Micro Channel architecture is more like an expressway. IBM Systems Application Architecture. 
Data flows nwrefreely: Its goal is to bring the world of IBM 

mainframes, supports more memory, computing closer together; to provide 

and lets you run multiple applications. a greater consistency in look, function 

But much more is coming. and feel-for systems, for software and 
A new IBM Operating System/2™ for people who use them. IBM Operating 

will run on Models SO, 60 and 80. System/2 is the first step for personal 

Available later on, its development is computing in this promising new direction. 



in one box. 
The new graphics. 

Back in the dark ages of personal 
computing, the world was ruled by 
numbers and words. Graphics were a 

nicety, but rarely a 
necessity. 


Welcome to 

the Renaissance. 


The IBM 
Personal System/2 
has a talent for gra­
phics that's dazzling. 

It's lil(e having 256,00 

~=-==~:=="'l~:::;:iEach new 

system can paint 
up to 256 colors on 
the screen at once, 
drawing from an 
incredible palette 
of over 256,000. 

Tiie IBM Personal System/2
And not one of Monochrome Displays 8503. 

those colors costs a penny extra. 
Even in monochrome, things aren't 

monotonous. There can be up to 64 
shades of gray for new dimension and 
contrast. 

And the images themselves are 
greatly improved. The tiny "pixels" 

that create the image can now be tinier, 
and there can be lots more of them. 
Even the space between them seems 
to have disappeared. So pictures are 

All screens in this brochure 
are actual and unretouched. 

111111111111111111111111Jlllllllllll111111111111 
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Ocrayons 


sharp and clearly defined. 
Better letters. 


Equally important, letters and 

numbers are clean-edged and precise, 


The IBM Personal System/2 
Color Displays 8512. 

looking more like they're 
printed than projected. 
After a few hours with your 
trusty spreadsheet, you'll 
appreciate that. 

You'll also like the non­
glare viewing surface, andllJllUllHllll 

mountings that tilt and swivel so your 
neck doesn't have to. 

There are four new IBM displays, 
and each works with every Personal 
System/2 computer, all showing graphic 
improvements in price. 

The 12" monochrome and 14" color 
displays are great for most general­
purpose work. The 12" color display is 
even sharper, ideal for detailed business 
graphics. And for design work, there's 

the big 16" color 
display with even 
higher resolving 
power. 

Your favorite 
programs. 

Just about any 

program you can 
run on the IBM 
Personal System/2 
will look better, 
and will likely be 
more pleasant to 
spend time with. 
Many other pro-

Ihe IBM Personal System/2 
Color Displays 8513. grams are being 

reworked just to take advantage of the 
new graphics. 

But the future holds real surprises. 
The screens of the Personal System/2 
are like a brand new kind of canvas. 
How the artists will use them should be 
something to see. 

1he IBM Perso11al System/2 Model 50 a11d 

the IBM Pen;o11al System/2 Color Display 8514. 




'The future belongs to 
well-connected. 

The new connectivity. 
The earliest computers were big 

and costly, so people shared them. 
Then people wanted smaller com­

puters just for themselves. Soon PCs 
were in offices everywhere. And how 

did people want to 
use them? 

The managing director uses 
IBM 3270 Emulation and Profes io11al 

Office System'" software (PROF. ~forchecking 
rnlendars all(/ sending electronic mail. 

For sharing things. So the idea of 
PC connectivity was born. 

From the start, the IBM Personal 

System/2 was designed to connect; 
with other IBM personal systems, with 
bigger IBM systems. 

Each new system comes with 
built-in asynchronous communications 
(which can save you an option slot for 
other uses). 

An executil'e assistant uses IBM DisplayWrite 4 
to polish up memos and reports/or distribution 
through IBM DJSOSS. 

The personnel director 
sends bulletins using the I BM 32 70 
rfbrkstation Progmm and PROFS. An im:e11to1y clerk uses 

mi inquiry to a data base to compare 
11 :/iat's out i 11 the warehouse with wles orders. 



even easier. Its multi-tasking 
capability will make it easier 

that's okay too-they workthe together. 
And as the new IBM 

Operating System/2 unfolds, 
communication will become 

So information for your system to receive 
has no trouble A product manager and store electronic mail, main­

loads her spreadsheet using traveling back and the IBM Token-Ring Network to frame data, or whatever, while 

Meamvhi/e,from a hotel room, a salesman 
uses the modem in his IBM PC Com:ertible 
to send back details ofa new 01der: 

A design engineer 

uses an IBM Personal System/2 

Model 80 to create a product accessing 

designs.from the host computer: 


17ie IBM 9370 computer 
stores information and provides 
data base managem ent support 
for the business. 

access information. forth. But the real news 
is what happens inside. 

Going with the flow. 
The new architecture in Models 50, 

60and 80 will improve the flow of 
traffic within the system, so when an 
important me age comes in from 

corporate head­
quarters, it's 

less likely to see 
stop signs. And if 
the sender has a 

properly equip­
ped IBM PC, 
PC XT, Personal 
Computer AT or 
IBM Personal 

System/2 Model 30, 

you're busy doing 
something else. 

The scope of 
communication has 
been increased, too. 

A wide array of 
local area network 
and connectivity 
products is part of 
the IBM Personal 

System/2 family, so 
your resources can be as broad as your 

needs; from the first IBM PC your com­
pany ever bought, to mid-range systems, 

to the biggest IBM 3090 mainfi,........am_.:.e, ,_
........· ___ 


1
the lines are open. 


Andthis is 

just the beginning. 


Programmers work within 
thefmmework ofIBM Sy stems Application 
Architecture to develop applications. 



IBM just got slllaller. 
three quarter inches. 

The new media. 

statistics. 
So why are we switching to 3 Vi' 

diskettes? 
Because they hold up to twice the 

information, and they don't flop. A hard 
plastic case protects them 

from mishaps that flop­
pies are heir to. 

So not only can 
you slip a diskette 

r . mto your s h"irt poc l\:et, 
A simple accessory kit you'Jl have fewer of 

tmnsports data.from S1/4" 
to 31/l' diskettes. them, with more of 
your work all in one place. You won't 
have to fool around with write-protect 
tabs anymore, either. They're built 
right in. 

Bridging the gap. 

Very nice, you say, but what about 
all that work on 5Y4'' diskettes? 

We thought 
about that from + 
the very begin­
ning, and we're _ 


One is a simple cable adapter and 
software package that lets you send your 
data from an IBM PC, PC XT or Person­
al Computer AT to your IBM Personal 
System/2, then onto the smaller disk­
ettes. Depending on how much data 

you have, the 
1~ whole job could 

• 	 . be over in one 
sitting. 

offering a num- lttakestwo 360KB .wtdiskettes to hold as much as one 720KB 31/l' diskette. Also avail­

ber of low-cost solutions to make the able are special IBM 3Vi' and 5V4" 
transition as smooth as possible. external diskette drives, to be there 



We're introducing a 200-million­Byone and byte optical disk drive. 
It works with all Personal System/2 

computers and, with advanced laser tech­
nology, will let you build 

anytime you need them, for conversions 
in either direction. 

Software is here. 
And what about software? Well, 3Vi' 

diskettes may be new to full-sized IBM 
personal computers, but they're not new 
to personal computing. 

They're used, for example, 
by the IBM PC 

Convertible. 
So, many 

popular 
spread­

sheet, word 
processing, data 
base and other programs 
(from IBM and other com­
panies) are already available 
on 3 V:z'' diskettes. And software 
makers are working to get new 
releases out quickly. 

Optical allusion. 
If a 3 V:z'' diskette can store large 

amounts of information, here's a way to 
store gargantuan amounts. 

a massive library of infor-

I 
j

~ 

liiiil~1·1 
I I 

171e IBM 3363 Optical Disk Drive with "write-once, 
read-many"disks (left) and the I BM 3.5 lnch External 
Diskette Drive (right) . 

• 

The IBM 5.25 Inch External Diskette Drire. 

mation for business, science and educa­
tion on removable disks you can hold in 
your hand. 



The solution is part o 
systelll. 

The new solutions. 
We sell computer systems, but that's 

not what you're really after. 

You want the things a system can 
do for you. 

So while we were busy developing 
new machinery, we were also active on 

the software front. 
One of the first things we looked at 

was how you choose software. 

Over the last five years, thousands 
of programs have been written-by us 
and by others-for IBM PCs. That's a 

independent software companies. 

Getting with the program. 

We're telling them about our move 

to 3V:/' diskettes so they can convert 

popular programs to that size. We're 
showing them our new graphics so they 
can revise software to take advantage of 
them. And we're keeping them up-to-date 

about the new IBM Operating System/2 

so they can create brand 

new programs with 
even higher levels of 

function. 

I BM CADwrite Desipi and Drafting System SolutionPuc for designers and engineers. 

good thing, and we want to So, popular programs like Lotus l-2-3~M 
keep it going, so we've 1-• j_ WordPerfect® and dBase III PLUS TM will be 

continued to work with 1· - ' available for the Personal System/2. 

I I 

D 
111111111111111111111 



Needless to say, we've 

also updated our pop­f the 
ular IBM software. IBM 
DisplayWrite™ 4, the IBM 

Assistant Series~M IBM Business Adviser* 
and IBM educational programs are 
ready to go for the Personal System/2. 

The IBM SolutionPac:' 
Then we looked at software from 

another point of view. 
With so many decisions to make, so 

many combinations of hardware and 

IBM Business Adviser Financial Accounting SolutionPac. 

software, choosing the right one can be 
confusing. Maybe you'd prefer "one­

stop shopping:' 
So we created an idea called IBM 

SolutionPacs. 
You'll be able to buy them from 

selected IBM Authorized Advanced 
Products Dealers. 

What you'll get is a software package 

designed for your kind of business, with 
a hardware ensemble that's been I 1=­
matched to it, and ........
(- · 
tested. Plus a program 1 ~"-t"- J 
of service, training 
and support. 

A wide range of 
IBM SolutionPacs 
is in the works. 
Among the first ones 

available are the 
Business Adviser 
Financial Accounting 
SolutionPac, a for the IBM Personal System/2. 

CADwrite Design and Drafting System 
for designers and engineers, a desktop 
publishing SolutionPac and a Doctor's 
Office Management package, as well as 
SolutionPacs for contractors and lawyers. 

="'i:::1~--~~_·-=~r 

.......... 

Popular programs id/ be available 

They will make buying easier, and 
should shorten the time between "I've 

got my computer system" and "I've 
mastered my computer system:' 

Of course, a big role is played by the 
new Advanced Products Dealers. 
Their new "whole-solution" training 
will make it easier for the two of you to 
assemble the best system for you. 

'ADVISER is a registered trademark of Computer Designed Systems. Inc .. Minneapolis. Minn 
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Newpower to the prin 


The new printers. new members to the existing family. 

Most of what shows up on your The IBM Proprinter II. 
computer screen is seen by just one 
person. You. 

if.y. .•. ····· 
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What made the original Proprinter 

so popular was 
speed, ver- i 
satility and 
convemence. 

So what Tiie IBM Proprinter II. 

do you get more of in the Proprinter II? 
Speed, versatility and convenience. 

.~ I ...~- n fast 
j:


But what comes out of your printer 
goes out to the world. So it has to look 
professional, and getting it done has to 
be easy; virtues that have made IBM 

personal printers best-sellers. 
The IBM Proprinter™and the IBM 

Quietwriter®Printer have earned high 
marks from both customers and critics. 

Now our 
printers are even 
better, and 
we've added 

letter quality" is taster too, because now 
there's a button for changing modes. 

There's also a choice of typestyles, 
and of course you can still load enve­
lopes from the front and put in single 
sheets any time you want. 

The IBM Proprinter II is for anyone 
who wants to print text and graphics, with 
a printer that's fast and economical. 

The IBM Proprinter X24 
and Proprinter XL24. 

The IBM Proprinter X24 and 
Proprinter XL24 are new. The "24" 

The IBM Proprinter X24 with optional The IBM Proprinter XL24has a widecarriage, ideal for 
sheetfeed. spreadsheets. 



easy on the ears, but the new IBM 
Quietwriter HI Printer is even quieter tedpage. 
and goes nearly twice as fast, printing 

Earlier IBM 
Quietwriter printers 

17ie IBM Quietwriter Ill Printer with single­ There~ also an innovative 
have always been drawer sheet feed. multi pie-drawer sheet feed. 

stands for 24-wire technology. What that 
stands for is new levels of Proprinter 
quality for everything you put on paper. 

Both models print letter quality 
text with greater detail and graphics 
with better density and definition. The 
improvement is easy to see. 

So is the performance. When 
compared to current, best-selling, 
comparably priced 24-wire printers, the 
Proprinter X24 and Proprinter XL24 
print IV2 to 2 times the draft output in 
the same amount of time 

The Proprinter XL24 has a wide 
carriage for spreadsheet printing, and 
both have an optional sheet feed for 
added paper-handling convenience, 
plus FontSet~M an option that 
lets you choose from 11 
other typestyles. 

The IBM 

Quietwriter III 


Printer. 


executive letter quality text and graphics 
in an executive hurry. 

There's new flexibility in style, as 
well. The Quietwriter lll Printer comes 
with four different type fonts built in 
and you can combine typestyles within 
the same document. 

If that's not enough, there are 
optional font cartridges that give you the 
freedom to use up to eight typestyles on 
one page. 

There's also a new dual-drawer 
sheet feed (with optional envelope feed) 
that lets you use letterhead stationery 
for the first page of a letter, then plain 
paper for the rest. 

No matter what level of price or 
performance you need, there's an IBM 
personal printer to fit the bill. And they 
fit very nicely with the IBM 
Personal System/2. 

*Based on an independent evaluation using PC Magazine Labs Benchmar k Series. 



It's notjustwhatyou b 
butwhere you buy it. 

The new support. 
As we designed the IBM Personal 

System/2, we weren't just thinking 
about products. We also paid serious 
attention to how, and where, you 
buy them. 

The IBM Personal System/2 offers 
so many possibilities, so many new ways 
to do things bette1; astute guidance 
must be there ifyou need it. 

So we're raising the bar for customer 

support. Naturally, our IBM Marketing 
Representatives are fully knowledgeable 
about the Personal System/2. But also, 
we're bringing even greater levels of 
support from our dealers to you. 

IBM Authorized Advanced 
Products Dealers. 

Announcing the new IBM Author­
ized Advanced Products Dealers. 

Selected from our already out­
standing dealers, they're being specially 
trained and qualified. They will have 
the IBM Personal System/2 computers, 
IBM network and connectivity prod­
ucts, peripherals, new IBM Operating 
System/2 when it's available, and all 
the support you should need. 

Perhaps even more important, 
they'll have a new focus; on systems 
instead of single pieces of hardware, 
on solutions instead ofcircuitry. 

They'll be thinking not only about 
the system you buy, but also about how 
you'll be using it. 

They'll off er help with learning 
about systems and software, connectiv­
ity, and Operating System/2. 

And they're committed to new 
standards of training for their sales, 
technical support, and service people. 

No matter how big your business, 
whether you need one computer or a 
whole network's worth, the Advanced 
Products Dealer has whatyou need. 

IBM Authorized 
Advanced Products 
Value Added Dealers. 

Ifyou're a specialist-a 
dentist, a librarian, a ship­

builder-you need help 
Th e Advanced Products Dealer will 

provide new levels oftmining. lt's all 
part ofthe IBM Personal System/2. 



uy, from a special kind ofdealer. 
Introducing the new IBM 

Authorized Advanced Products 
Value Added Dealers. 

They're specialists, too. They build 
enhanced systems for specific indus­
tries and now, with the entire Personal 
System/2 family, their building blocks 
are better than ever. There's an Advanced 

Value Added Dealer who understands 

your business almost as well as you do. 

IBMAuthorized Dealers 
andValue Added Dealers. 

Our IBM Authorized Dealers and 

Value Added Dealers will have the IBM 
Personal System/2 Model 30 and 
peripherals to go with it, plus special 
know-how for helping people get start­
ed in computing. 

IBM Marketing Representatives. 
These people have special skills for 

helping large companies and educa­
tional institutions make the most of 
their investment in the IBM Personal 
System/2. 

And now, through the IBM 
Customer Fulfillment Option, our 
customers may also work with our 
dealers and value added dealers to 
get the best of both worlds; additional 
support for the Personal System/2 
plus the benefits of dealing with 
IBM directly. 

Congratulations are in order. 

It's not easy to qualify (and stay 
qualified) as an Advanced Products 
Dealer. Our expectations are high, 
as high as yours are. 

So when you visit one ofour 
Advanced Products Dealers, give 
them a nice pat on the back. They've 

just signed up for a tough course. 



one-million-bit memory chip reduces 

A systeID thatS bigger
suID of its parts. 

Anew direction. 
The IBM Personal System/2 arrives 

in the wake of some fairly eager public 
speculation. So we expect there'll be a 
focus on "the new IBM PCs:' 

But our focus is different. 

Anew quality. 
We're making the Personal System/2 

even more reliable than our earlier PCs. 
With new Very Large Scale Integra­

tion technology, many pieces in a system 
are now replaced by one piece. Our 

complexity, too. So costs go down, de­
pendability goes up, and you get more 

work done in less time. 
We're also using more IBM­

made components, and we're 
subjecting our systems to more rig­
orous testing. 

We even operate each one for sever­
al hours before it goes out the door. 

Yet in creating all this new technol­
ogy, we didn't forget that three million 
earlier IBM PCs are out in the world. So 
our two generations are close relatives, 
and your investment in equipment 
and training is protected. 

Nor did we forget that many of 
you have larger IBM systems. The 
Personal System/2 will help you 
build better connections with 
IBM mid-range and main­
frame computers. 

New help. 
We've also made the Per­

sonal System/2 easier to learn. 
New IBM manuals, tutorial 

IBM's one-million-bit 
memory chip joins the world ofpersonal computing. 

While the machines are certainly key to 
the system, they are not The System. 

It's bigger. 
And it begins, not with chips or cir­

cuit boards, but with you. After all, if 
our products don't answer your needs, 
you don't need them. 

So everything about the Personal 
System/2-how we build it, how you 
learn and use it, where you go to buy it, 
and how well it works with your other 
systems-is balanced to give you the 
highest overall performance. 



Acontinuing tradition. than the 
It's said in the world of computing 

that the only constant is change, but 
that's not entirely true. 

In IBM's world of computing one 
thing holds firm, and it's the notion of 

diskettes, and start-up procedures will partnership between our people and 
help you get your system going quickly. our customers.The Personal System/2 

So will the people is a product of that 
you bought it from. partnership. 
Our new Advanced IBM people 
Products Dealers are some of the 
and IBM Market- .- best listeners in -.lii;;:t;;;?-;;~ 
ing Representatives - '- • · "-.. -=--­
won't just sell you the Earlier IBM PCs and the new IBM Personal System/2 work and when they 
right system, they'll be together so your investment is protected. hear what you 

there to help you get the most out of it. want, they do something about it. 
And as your needs grow, they'll be able We're very proud of them all, and 

to help you expand the more you know about the IBM 
your system to meet Personal System/2, the more you'll 
new challenges. understand why. 



And now for the 
fine print. 

All models include integrated display support, 256-color graphics capability, clock/calendar, and ports for serial, 
parallel and pointing devices. All systems use a common IBM enhanced keyboard and accept any IBM Personal 
System/2 monochrome or color display. All models accept the 200MB IBM 3363 Optical Disk Drive option. 

Model30 Model50 Model60 Model80 

Microprocessor 8086 80286 80286 80386 

Potential system 
throughput1 

Up to 2Y2 times 
PCXT 

Upto2times 
Personal Computer AT 

Upto2times 
Personal Computer AT 

Up to 3Y2 times 
Personal Computer AT 

Standard Memory 

Expandable to 

640KB lMB 

7MB 

lMB 

15MB 

Upto2MB 

16MB 

Diskette size and 
capacity 

3.5 inch 
720KB 

3.5 inch 
l.44MB 

3.5 inch 
l.44MB 

3.5 inch 
1.44MB 

Fixeddisk2 

Additional Options 

20MB 20MB 44,70MB 

44, 70, 115MB 

44, 70, 115MB 

44, 70, 115MB 

Maximum configuration3 20MB 20MB 185MB 230MB 

Expansion slots4 3 3 7 7 

Operating system(s) PCDOS3.3 PC DOS 3.3 and 
Operating System/2 

PC DOS 3.3 and 
Operating System/2 

PC DOS 3.3 and 
Operating System/2 

I. Based on the testing described in the IBM Personal Syslem/2 Per formance Guide. Your results may vary. 2. Model 30 also comes in a diskelle-based configuration . 3. Models 
wilh 44MB fi xed disk expandable to 88MB. 4. Model 30 accepts mosI IBM PC and IBM PC XT option cards. Models 50. 60 and 80 accept new IBM Micro Channel option cards. 

Now that you've read all about the 
new IBM Personal System/2 and ex­

amined its specifications, 
'\ what should you do? 
1 Go to your telephone. 

Call 1-800-447-4700 
(ext. 9) and you'll 
learn who's the IBM 
dealer nearest you. 

(In Alaska call 1-800-447-0890, in 
Canada 1-800-465-6600.) 

And here are two things to ask when 

you finally get face to face. 
Ask about an IBM Credit 

Card. It just makes buying that 
much easier for a person or a business. 

Or, if you prefer leasing, ask an IBM 
authorized dealer or IBM Marketing 
Representative about the IBM leasing 
programs. 

With those formalities out of the 
way, you'll want to join the next genera­
tion in personal computing. ::::-:-:.-=..::::® 
The IBM Personal System/2. ~-~~~ 

Lotus and 1-2-3 are trademarks of Lotus Development Corporation. WordPerfect is a registered trademark of WordPerfect Corporation. dBase Ill PLUS is a trademark of Ashton-Tale. IBM, 
Personal Computer AT and Quietwri ler are registered trademarks of IBM Corporation. Assis tant Series, OisplayWrile. PC XT. Professional Office System. Proprinter, "Faslfont;• " FonlSet:' 

"Micro Channel; ' "Operating System12;· "Personal System/2" and "SolulionPac" are trademarks of IBM Corporat ion. 

Printed in the USA 
© Copyright 1987 IBM Corporation. G360-2757-00 



BOOK REVIEWS 


THEAUTOCAD 
PRODUCTIVITY BOOK: 
TAPPING THE HIDDEN 
POWER OF AUTOCAD 
A. Ted Shaefer and 
James L. Brittain 
11!ntana Press 
Chapel Hill, NC: I 986 
ISBN 0-940087-00-6 
3I4 pages, $39. 95 

THE WORLD 
OF PROGRAMMING 
LANGUAGES 
Michael Marcotty and 
Henry Ledgard 
Springer-11!rlag 
New.York: I987 
ISBN 0-387-96440-I 
360 pages, $29. 95 

THE INGRES 
PAPERS: ANATOMY 
OF A RELATIONAL 
DATABASE SYSTEM 
Michael Stonebraker, ed. 
Addison-Wesley 
Reading, MA: I986 
ISBN 0-20I-07I85 
452pages, $35.95 

THEAUTOCAD 
PRODUCTIVITY BOOK: 
Tapping the Hidden 
Power of AutoCAD 
Reviewed by 
Steven H. Rogers 

T he AutoCAD Productivity Book by A . . Ted Shaefer and 
James L. Brittain is targeted at AutoCAD (a CAD program 

from Autodesk) users who have a basic knowledge of how Auto­
CAD works. For designers who use AutoCAD, this book con­
tains techniques to customize and otherwise improve the perfor­
mance of their AutoCAD systems. 

The book has two main sections. The first is tutorial in na­
ture, while the second is a library of AutoCAD macros and 
AutoLISP functions to make life easier for the AutoCAD user. 
relative newcomers to AutoCAD can proceed through the tutori­
al and perform the exercises it presents, while those more profi­
cient in AutoCAD might skim it to try out the tools from the 
Productivity Library . , 

Unfortunately, AutoCAD was not available in time for this 
review. I have therefore reviewed the book based on its ability to 
communicate the concepts and techniques for enhancing Auto­
CAD . I have focused on the section of the book called the Pro­
ductivity Library . I cannot comment on the publisher-supplied 
and updated version of a disk that accompanies the book. 

Illustration by Jennifer Skopp 

The tutorials cover hard 
disk management and DOS 
operations, macro writing, 
menu customization, and 
automating some drawing 
tasks. Detailed examples are 
appropriately used to illus­
trate the techniques de­
·scribed. The conversational 
tone is informal, and explana­
tions are simple without being 
condescending. 
. The authors point out that 

because AutoCAD is a power­
ful but general-purpose de­
sign package, most users will 
require customization. Com­
mands are provided for opera­
tions that some users might 
rarely use. The 20/80 rule is 
introduced here: Most users 
will end up using only about 
20 percent of the commands 
about 80 percent of the time. 
Editing with Edlin is de­
scribed in some detail on the 
grounds that it is bundled with 
MS-DOS. The authors lead 
the reader through the con­
struction of a simple macro 
using Edlin. 

Graphics Tablets 
Shaefer and Brittain discuss 
the design of menus for graph­
ics tablets . They assert that 
graphics tablets are the most 
efficient way to interact with 
AutoCAD and that the pro­

ductivity gain more than offsets the expense of a tablet when 
compared with a mouse. The menu overlay on a graphics tablet 
can contain more choices than a screen menu, so you save time 
searching through menus for the desired command. With many 
commands spread out before you, solutions may suggest them­
selves that you might overlook if you had to search through a 
menu tree. The authors demonstrate how to apply ergonomic 
principles in designing a customized tablet menu for your 
applications. 

1he AutoCAD Productivity Book gives examples of design 
automation with AutoCAD, including a macro that automatical­
ly generates a parts list and another that automatically draws 
baseplates for steel light poles from engineers' specifications. 
You're encouraged to adapt these macros to your own needs. 

The Productivity Library 
The AutoCAD Productivity Library consists of a set of 70 
macros and AutoLISP routines intended to be entered and run 

co111i1111ed 
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Expansion Chassis/Tape Back-up 


Specification 

Model 
No. 

No. of 
Slot 

Space for 
~ Height Drive 

Power Supply 
(Watts) 

Dimension 
DXWXH(cm) Price 

M-1" 0 1 50 30x 15x6.5 S139 

M-2 3 3 100 42x25x 16 S299 

M-3 5 3 100 39x30x15 S239 

M-4 12 2 100 40x49x 14 S299 

M·5 0 2 45 39x 18x15 S149 

M-6 0 I 50 26.5x 18x 13.5 S169 

M-7 5 2 100 38.5x30x13.5 S299 

M-8 0 2 45 39.5x 18 x 13.5 S149 

M-9 0 2 60 38.5x49x9 S249 

M-10 8 4 135 43x49x 14 S239 

• Extra space for a stand alone controller 

EXT and RCV Adapters (Interfacing Computer & Chassis With Slots)... S149 

Tape Back-up [With Controller & Cable) .. .. S499 

ORDER TOLL FREE: (800) 826-0267 

In California Call (408) 434-0877 


SOURCE ELECTRONICS CORP. 

2380 Oume Drive, Suite E 


San Jose, CA 95131 

Telex: 279366 Fax: (408) 434-0539 


MUL Tl-TASKING SYSTEM 
(version 2.0) 

for the IBM® PC, PC/XT and PC/AT 

• No royalties • Dynamic operations: 
• IBM PC DOS® support - task create/delete 
• C language support - task priorities 
• Preemptive scheduler - memory allocation 
• Time slicing available • Event Manager 
• Intertask message passing • Semaphore Manager 

AMX86'" operates on any 8086188, 80186188, 80286 system. 

Demo package $25 us KADAK Products Ltd. 
Manual only $75 us 206-1847 W. Broadway
AMX86 system $2195 us Vancouver, B.C., Canada 
(shipping /handling extra) V6J 1Y5 

~l::F Telephone: (604) 734-2796 
Also available t o r BOBO, ZBO. 68000 ----. Telex: 04-55670 
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KADAK's 
engineers bring 

years of practical real-time 
experience to this mature 

BOOK REVIEWS 

"as is." An updated AutoCAD Productivity Diskette is avail­
able separately that relieves you of the task ofmanually entering 
the routines. It also contains routines that are not included in the 
book. While the authors offer some explanation for. the Auto­
LISP routines, they make no attempt to teach LISP, for which 
you are appropriately referred to other sources. 

The macros are documented with the standard pattern of the 
macro number and name, its purpose, step-by-step instructions 
for creating it, an example of its use, and guidelines for custom­
izing the macro to your particular needs. Some of the macros 
are also used as examples in the tutorial section with more de­
tailed explanation. 

Most of the macros and AutoLISP routines are written for 
AutoCAD versions 2.15 through 2.5, while some are written 
specifically for version 2.5 . Some of the others perform func­
tions that have been added to version 2.5. No one will be able to 
use all of them, but everyone should find something to make 
working with AutoCAD easier. 

The tools provided in the AutoCAD Productivity Library 
range from simple one-line macros to AutoLISP routines con­
sisting of about a page of code. All macros are listed in both the 
table of contents and the index. A nice touch is the boldfacing of 
macro entries in the index. 

The simpler macros merge frequently used sequences of 
AutoCAD commands into single menu selections. They do such 
things as erase the last entity created, check the spelling of text 
without having to specify attributes such as height and rotation, 
and move objects from one layer to another. 

More complex macros are required to fit existing text into a 
specified area, create a parts list, or insert a sequence of num­
bers into a drawing. Other macros construct a square, rectangle, 
or parallelogram at arbitrary angles; draw ellipses and polygons 
automatically; and transfer text between drawings and ASCII 
files. 

A Lever for Design Tusks 
BYTE's April 1987 theme section on instruction set strategies 
explored the RISC (reduced instruction set computer) design 
approach. 1he AutoC4D Productivity Book redefines the RISC 
acronym to mean reduced instruction set command. The au­
thors should have avoided obscuring the meaning of the term. 

In my estimation, Shaefer and Brittain's book lives up to its 
subtitle, Tapping the Hidden Power of AutoC4D. The authors 
provide the necessary guidance to assist AutoCAD users at all 
levels of expertise to customize AutoCAD to better suit their 
needs. 

In dealing with physical objects, a lever lets you multiply 
force to accomplish a task more easily, but you have to know 
where to place the lever to gain the maximum benefit. CAD is 
like a lever for design tasks, and 1he AutoC4D Productivity 
Book shows you where to place the AutoCAD lever to achieve 
the best results . 

Editor's note: A JOO-page instructor's guide will be available in 
June for The AutoCAD Productivity Book: Tapping the Hidden 
Power of AutoCAD, coauthored by Charles Pietra and Jack 
Manno. It is designed for teachers conducting courses on cus­
tomizing AutoCAD and includes a student workbook. 1he sug­
gested retail price is $12. 95. 

1he guide is available from your local bookstore, or you can 
contact the publisher directly: Ventana Press, P.O. Box 2468, 
Chapel Hill, NC 275I5, (9I9) 490-0062. 

Steven H. Rogers (P.O. Box /0967, Midwes_t City, OK 73I40) is 
an engineering physicist who has worked with CAD technicians 
using the C4IMA C4D 5ystem to design VLSI test structures. 

cominued 
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Mul11tunc11on Boards 

Word P1occssingl 
Desktop Publishing 
FANCY FONT 
FINAL WORD II 
HARVARD 

PROFESSIONAL 
PUBLISHER 

MICROSOFT 
WORD 3.1 

MULTIMATE 
MULTIMATE 

ADVANTAGE-NEW 
LOTUS MANUSCRIPT 
OFFICE WRITER/ 

SPELLER 5.0 
PAGEMAKER 
PFS: PROF WRITE 
TURBO LIGHTNING 
VENTURA PUBLISHER 
VOLKSWRITER 3 
WORD PERFECT 4.2 
WOROSTAR PRO 4.0 
WOROSTAR 2000+ 
XYWRITElll 

THE INCREDIBLE JACK2 
"Electronic Workspace " 

from PFC.i::_=-!'" 
Do Wordprocessing, Spreadsheets, Database and 
Graphics all on one screen at the same time. 

Normally priced 
at s 

~o~ s9.9s 

AST ADVANTAGE 
(128K) 

AST 6 PAK PLUS (64K) 
ASTl/O MINI II 
AST PREMIUM 
AST RAMPAGE PC 
AST RAMPAGE AT 
INBOARD 386AT 
INTEL ABOVEBOARD 
ORCHID 386 
PC TURBO 286(1 MB) 
PC TINY TURBO 286 
QUAOBOARO (OK) 

p, inters/P lotters 
EPSON EX-1000 
EPSON FX-86E 
EPSON FX·286E 
EPSON LQ·1000 
HP 7475A 
HP LASER JET II 
NEC 3550 
OKIOATA 192 + 
OKIOATA 193 + 
OKIOATA 292 
OKIOATA 293 

s 349 
$169 
$119 
$ 169 
$ 279 
$ 439 

$1350 
$Call 
$ 949 
$ 749 
$ 449 
s 109 

$ 549 
$ 359 
s 499 
$ 675 
$1499 
$1875 
$ 789 
s 379 
s 549 
$ 539 
$ 689 

Database Systems 
CLIPPER 
OB XL 
OBASE Ill PLUS·NEW 
FOXBASE + 
GENIFER 
KMAN 2 
PARADOX 
PFS: PROF FILE 
Q&A 
QUICKSILVER 
R BASE SYSTEM V 
RAPIOFILE 
REFLEX 
REVELATION 

Spreadsheets/ 
Integra ted Packages 
ENABLE 
FRAMEWORK II -NEW 
JAVELIN 
LOTUS 1·2·3 
LOTUS HAL 
MUL TIPLAN 
OPEN ACCESS II 
SMART SYS1EM 
SUPERCALC 4 

$ 389 
$ 99 
$ 415 
s 219 
$ 209 
s 299 
$ 389 
s 145 
s 219 
s 339 
s 349 
s 239 
$ 89 
$ 499 

$ 339 
$ 415 
SC all 
$ 309 
$ 109 
$125 
$ 289 
s 429 
s 319 

G1aphlcs 
CHARTMASTER $209 
DIA GRAPH $309 
DIAGRAM MASTER $189 
FREELANCE PLUS $349 
GEM DRAW+ $189 
GRAPHWRITER COMBO $349 
HARVARD PRESENTATION 

GRAPHICS S229 
IN·A·VISION $289 
MAPMASTER $219 
MS CHART $189 
PC PAINTBRUSH PLUS $109 
PICTURE PERFECT $245 
PROOESIGN II $159 
PUBLISHERS 

PAINTBRUSH $219 
SIGN MASTER $139 
WINDOWS/DRAW $159 

Network Applications 
CROSSTALK XVI $399 
OBASE Ill LAN PAK $599 
KMAN2 $899 
MULTIMATE S599 
MULTIMATE 

Project Management 
HARVARD TOTAL 

PROJECT MANAGER II $329 
MICROSOFT PROJECT $249 
PROJECT SCHEDULER 

NETWORK $379 
SUPERPROJECT PLUS $319 
TIMELINE 2.0 S259 

Languages/Utilities 
APL+ V6.0 $ 369 
COPYWRITE $ 45 
FASTBACK $ 89 
LATTICE C $ 219 
NORTON ADV 

UTILITIES $ 89 
MICROSOFT C 

COMPILER $ 279 
MACE UTILITIES $ 65 
MS FORTRAN 4.0 $ 279 
101R + $ 69 
QUICK BASIC $ 69 
TURBO BASIC $ 69 
TURBOC $ 69 
TURBO PASCAL $ 69 
TURBO PROLOG $ 69 

Mon itor s 
AMOEK 310A $149 
AMOEK410A $ 169 
AMOEK 600/722 $409/519 
AMOEK 1280 $ 779 
NEC MUL TISYNC $579 
PRINCETON HX-12 $439 
PRINCETON MAX-12E $169 
PRINCETON HX-12E S529 
SONY MULTISCAN $699 

Display Boards 
ATI EGA WONDER+ $279 
HERCULES GRAPHICS 

CARO PLUS $189 
HERCULES COLOR 

CARO $159 
NECGB1 $409 
PARADISE AUTO 

SWITCH EGA 480 $399 
QUAD EGA PROSYNC $339 
QUA ORAM EGA + $289 
TSENG EVA 480 $389 
VIDEO 7VEGA DELUXE $399 

TOSHIBA P321 
TOSHIBA P341 E 
TOSHIBA P351 

MOOEL2 

Mass Storage/Backup 
!OMEGA 20 + 20 

W/INTFC 
IRWIN 1200 20MB 

INT 
IRWIN 145AT 40MB 

INT 
IRWIN 445 A TINT 
MOUNTAIN 

BERNOULLI 20 
PLUS HAROCARO 20MB 
PRIAM 42MB AT 
PRIAM 60MB AT 
SEAGATE 225 W/INT 
SEAGATE ST238 W /INT 
SYSGEN SMART IMAGE 

60MB(INT) 
TALLGRASS 
TECMAR QIC·60AT TBU 

(INT) 

Networks 
ARCNET 

$ 499 
$ 769 

$1049 

$2599 

$ 469 

s 579 
s 679 

$1599 
$ 675 
$ 799 

$1099 
$ 349 
$ 389 

$ 619 
S Call 

$1199 

SCall 
SYMPHONY 

Commun1cat1ons 
CARBON COPY 
CROSSTALK XVI 
CROSSTALK MKIV 
RELAY GOLD 
SMAR TERM (PERSOFT) 
SMARTCOM 11 

s 449 

$ 119 
$ 99 
s 139 
s 159 
SC all 
$ 99 

ADVANTAGE 
REVELATION 
WORD PERFECT 

SERVER 
WORD PERFECT 

STATION 

Accounting 
BPI 
GREAT PLAINS 

$729 
$299 

$309 

s 75 

$179 
$ 499 

XENIX 

Productivit y Tools 
ORG + 
INTERACTIVE 

EASY FLOW 
SMARTNOTES 
VP EXPERT 
EUREIKA 
SIDEWAYS 

SCall 

$ 69 

$125 
$ 49 
$ 59 
$ 69 
$ 39 

Modems 
HAYES 1200 
HAYES 1200B 
HAYES 2400 
HAYES2400B 
MIG ENT POCKET 
TRANSET 1000 
US ROBOTICS 1200 
US ROBOTICS 1200B 
US ROBOTICS 2400B 

$379 
S359 
$579 
$529 
$159 
$279 
$139 
$109 
$189 

AST PC NET 
NOVELL 
ORCHID PC NET 

Input Devices 
KEYTRONICS 5151 
KEYTRONICS 5153 
MICROSOFT MOUSE 
PC MOUSE/PAINT + 

Accessories 

SCall 
SCall 
$Call 

$169 
$299 
$129 
$109 

Slat1stics 
SPSS/PC + 
STATGRAPHICS 

$699 
$469 

COMPUTER ASSOC 
ONE WRITE PLUS 
OPEN SYSTEMS 

$ 399 
S 159 
s 409 Hardware• 

VENTEL2400 
VENTEL 2400B 
WATSON 

$409 
$409 
$339 

CURTIS RUBY 
OATASHIELO S·100 
GIL TRONIX SWITCHES 

$ 59 
$ 69 
$Call 

STATPAC GOLD· 
WALONICK 

SYSTAT 
$399 
$469 

Desktop Environments 
GEM DESKTOP 
LOTUS METRO 

$39 
$65 

Computers 
AST PREMIUM 286 
WYSE286 PC 
PANASONIC BUSINESS 

$Call 
SCall 

Emulauon Boards 
AST 5211·11 + 
FORTE PJ 

$ 629 
$ 775 

LOGICAL CONNECTION 
MASTERPIECE PLUS 
MICROFAZER II 
256K RAM SET 

$ 329 
$129 
$ 269 
$ 39 

MS WINDOWS $65 PARTNER SCall IRMA $ 725 8087MA1H CHIP $119 
'CALL FOR SHIPPING COSTS SIDEKICK $59 TOSHIBA 3100/1100 + SC all SMART ALEC 5251 s 589 80287 MATH CHIP $ 189 



CONVERT YOUR PC-XTTO PC-AT 

POWER AND PERFORMANCE 

WITH 80286 COPROCESSING 


• 10M Hz Operation • 8KB of Zero-Wait-State 
• BUS Independent Operation Memory 
• 	Switch Selectable Mode • Compatible with 8MHz 

Between 8088 & 80286: Motherboards 
Guarantees 100% Software • Free IMS Disk Caching 
Compatibility Software 

FAST286 OFFERS NINE TIMES THE 

PERFORMANCE PER DOLLAR 


OF 80386 MACHINES. 

LOTUS EMS COMPATl6LE 

THE ONLY EXPANDED MEMORY CARD WHICH 

CAN SAVE ADAY EACH WEEK. 


A major independent testing laboratory benchmarked a 
PC-XT equipped with FASTCARD and demonstrated a tenfold 

improvement over a PC-AT on typical disk 1/0 operations. 

• 8 MHz operation • Disk Caching & Print Buffering 
• 	1MB of Factory Installed & Software 


Tested DRAMS 
 • Serial, Parallel & Game Ports
• 	Split Memory Fills to 640K, 


Provides Expanded Memory 
 • Clock Calendar 
Over 640K. • Custom Password Security 

LOTUS EMS COMPATIBLE 

BUY BOTH AND SAVE 
ORDER FAST286WITH FASTCARD 


FOR ONLY $495! 


DEALER INQUIRIES WELCOME 

FOR ADDITIONAL INFORMATION CONTACT: 

~m· PERIPHERAL MARKETING, INC. 
·~ ,. 7825 E. EVANS RO .. BLOG. 500, SCOTISOALE, AZ 85260 

' 
• (602) 483-7983 

Inquiry 241 for End-Users. 
84 BYTE • JUNE 1987 Inquiry 242 for DEALERS ONLY. 

BOOK REVIEWS 

THE WORLD OF PROGRAMMING LANGUAGES 
Reviewed by Joel West 

A s an aficionado of programming languages, my eye was 
drawn to The World of Programming Languages. It's a 

compelling title that evokes an image of a professor telling a 
BASIC-hardened freshman of the wonders to unfold in his jour­
ney into computer languages. 

Sure enough, this new book is derived from a previous col­
lege text with a somewhat drier title, Programming Language 
Landscape: Syntax, Semantics and Implementation (Chicago, 
IL: Science Research Associates Inc., College Division, l 986 ), 
also coauthored by Marcotty and Ledgard. Ledgard is the au­
thor of numerous books on Pascal and Ada and the editor of the 
Springer-Verlag series that includes that title. Michael Marcotty 
was a key player in defining PL/I, which, as the authors note, 
was the Ada of the late l 960s-a huge language designed by 
committee to be everything to everyone. 

Previous Approaches to Language Design 
The book surveys key areas of language design, such as abstrac­
tions and control structures . However, it's necessary to ac­
knowledge the limitations of its scope. The authors focus on the 
evolution of procedural languages to 1981 or so, with particular 
emphasis on Algol, PL/I, Pascal, and Ada, but they virtually 
ignore LISP, Prolog, and the numerous object-oriented 
languages . 

In fact, the book might be more accurately titled The World of 
Procedural lnnguages: How to Design Ada. As the preface 
notes, "The book has gained much of its breadth by the work 
done by Ledgard on the design of Ada." 

The authors apply their decades of experience in such lan­
guages to a comprehensive survey of the previous approaches. 
Within the theme of procedural languages, they offer a thought· 
provoking analysis of the challenges facing the language de­
signer, with specific alternatives for each choice along the way. 
The text is both well structured and eminently readable. 

The first part briefly surveys the subject and defines the land­
scape. Part two discusses variables, control structures, data 
types, 110 procedures, and lexical scoping. The third part of the 
book covers type extensibility, dynamic data structures, excep­
tion handling, and separate compilation-key strengths of the 
Ada design. It also examines task synchronization, like that pro­
vided by Ada's rendezvous construct. However, the book skips 
the more experimental and powerful recent approaches to paral­
lel processing. A copious bibliography supplied by the authors 
chronicles the historical steps along the way. 

The Authors' Approach 
Marcotty and Ledgard's approach to language design can be il­
lustrated by an example from the "Control Structures" chapter. 
Suppose you wanted to design a construct similar to the Pascal 
CASE to select from multiple alternatives, as in 

CASE character OF 
'A 1 : Write ('Vowel'); 
'X' : Write ( 'Consonant' ) ; 
'O' : Write ( 'Digit'); 

END; 

The text notes that one useful extension to this basic syntax is to 
allow an "otherwise" clause to be executed for a value that does 
not match one of the specified cases. But suppose the "other­
wise" is omitted from a particular structure, and none of the 
cases match the value. Should this produce a run-time error? the 
authors ask. 

continued 
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BOOK REVIEWS 

Can the case conditions overlap? Is the order of case evalua­
tion important? Answering such questions is the difference be­
tween a language defined by a written standard and a language 
defined only by its various (and possibly conflicting) imple­
mentations. 

The Mini-Languages Approach 

Each of the central chapters is developed around an imaginary 

simplified syntax for what Ledgard calls "mini-languages," 

which are stripped to the essentials to illustrate what he is dis­

cussing. This approach is at the core of the book's style and is 

perhaps its most problematic aspect. 


These mini-languages let the authors tailor the syntax to just 
the problem being discussed. And where no existing language 
provides the necessary features, these languages let the authors 
focus the discussion on the topic at hand. They also give them a 
chance to design more languages in one book than many design 
in a lifetime, without the messiness of actual implementation. 

However, many (if not most) of the languages resemble Ada, 
with a sprinkling of Pascal and PL/I thrown in. For example, the 
control structures exactly mimic the Ada approach, even where 
the approach of, say, Pascal provides the identical capabilities 
with an equally valid syntax. 

More significantly, the approach is unnecessarily abstract, 
particularly when the Ada model is so closely followed. For the 
most part, each chapter would require only a few small syntax 
changes and an indication of the language illustrated to make the 
prose more concrete. In a book that is intended for the profes­
sional, an analysis of language design through case studies for 
each chapter would be more relevant and easier to follow. It 
would also allow the authors to spend more time acquainting the 
readers with the characteristics of the key languages, an impor­
tant benefit for a survey text from such experienced hands. 

Significant Omissions 
Within its focus on procedural languages, this book's coverage 
of C seems particularly thin. The discussion ofl/O abstractions, 
for example, somehow ignores one of the most flexible of such 
facilities available today, Meanwhile, the authors cover PL/I in 
some detail, despite the fact that the language is, like Ada, at the 
end of an evolutionary path, rather than the forebear oflater lan­
guages, as with Algol, Pascal, and Smalltalk. 

References to 72-column punched cards are amusing anach­
ronisms that date the authors, However, the dismissal of the 
IEEE standard for floating point is a significant omission. With 
its treatment of infinities and imprecise results, IEEE-754 is an 
important reality of modem microsystems, defined by hardware 
such as the Intel 80x87 series and software such as the Standard 
Apple Numeric Environment (SANE) . 

Keep It Simple 

The authors save their best for last. The final chapter, "The 

Swamp of Complexity," offers a revealing discussion from bat­

tle-scarred veterans that is all too brief. 


As its title suggests, the chapter outlines how the excesses of 
language designers hinder the usability of their end result by 
making a language impracticably complex. The designer may 
be tempted to keep adding more and more, but the overriding 
goal should be to simplify and unify the language into a coherent 
whole. This message is clearly applicable to the design of any 
programming language. 

The tendency toward complexity grows out of hand as the 
goals of the language become unfocused and the designer at­
tempts to offer all things to all people. The problem is made even 
worse by the process of design by committee. To quote the 
authors: 

cominued 

Inquiry 280 for MS DOS Products. 
Inquiry 281 for all others. ­



With System 
A orB Only 

lnf'l!'~rn!E TURBO PC/XT 
256K Memory, 360K Brand Name Floppy Drive, 

135 Watt Power Supply Slide Case, 
AT Style Keyboard, 4·8MHz Clock Speed, 
(Keyboard Selectable), 8 Expansion Slots 

With System 
Cor D Only 

PC/AT 

-

6·8 P.tiz Switchable, 512K RAM Expandable 


to 1MB on Motherboard, a 1.2MB Floppy Drive, 

192 Watt Power Supply, Dual Hard Drive 


& Floppy Controller Card, AT Style Keyboard
m and clock/calendar with Battery Back-up. 


SYSTEM A 

MIT XV Monochrome System 


MITTurboXT 

MIT Monographics Card 


With Printer Port 
MIT Amber Monitor 
With Swivel Tilt Stand 

MIT 110 Serial1Clock Card 

MIT40utlet 


Surge Suppressor 

SYSTEMB 

MIT XV Color System 


MITTurboXT 

MIT Color Card 

With Printer Port 

MIT RGB Color Monitor 


MIT 110 Serial/Clock Card 

MIT40utlet 


Surge Suppressor 

Turbo PC XT w 640< & 1 Drive with System Order Only .. . ••••••• . .• •••••• S 379 

Turbo PC XT w 640K & 2 Drives with System Order Only • , •• , • . •• . .••.• • , • S 456 

PC•AT 8 MHz w 1024K. 1.2 Floppy with System Order Only . • •• • • .• , •• .. • .. • S 980 


• • . . Call 
Brother Printers • . . . . . . Call 
Citizen Printers 

MIP-10 •.•• . • . • , • . •.• , • , , . S 269 

MIP·IS ... , ••• , • , •••••••• , 359 

MIP-20 .. • , , , , , • , ••••• , •• , 309 

MIP-2S • . • • . • • • • • • • • • • • . • . 459 

Premier 3S •• •• •••••• . , . • • • • 445 

110D . . . . . . . . . • • • • • • • • • 169 


Dlablo 

D-2S . • • • • • • • • • • • • • • • • • . 469 

6JS . . . . . . . . . • • • . • . • • . • . • 759 


Diconics 

ISO ••• . • , • , •• • • , • , •• , • , • S 199 


Epson Printers • , . . . . • • . . . . , • • • . . Call 

Hewlett-Packard 


Laser Jet Series JI 1829 

NEC . 


3SIO. 3550 . . • • • . • . • • . • • . • • • 719 

8810. BBSO • • . . • • . • . • • • • . . • • 1059 

P·6 . . . . . . . . . . 429 

P-7 •• . •• , •.• , •••••• , , • • • 619 

P-9 . . . • • • • • • • • • • • • • • . • • • • 429 


Okidara. . ..•..... .. •• . Call 
Panasonic 


IOBO I . ••••• • , • • • . • • • • . • . . 189 

10911. . • • • . • • • • • • • • • • . • • • 245 

10921. ............... . . '. 319 

IS92 . • . • • • . • . • . • . • • • • • • • 3BS 

IS9S . . • • • • • • • • • • • • • • . • • • 465 

3131 • • • • • • • • • • • • • . • . • • • • 119 

31SI • . •• ' • • • • • • • • • • • • • • . 369 


Star Micronlcs .•. •••••••••• , ••• . Call 
Toshiba 

321\l .. • , • , •. , ••• .• , .•.•.• . Call 

341E . . • • • • • • • • • • • • • • • • • • 669 

351 Model II • • • . • . • • . • . • • • • • 1045 

JSI DJ/Of . . • • • • • • • • • • . • . • • • 1029 


Ou me TERMINALS 

101 ~us Green •• , ••• , •••••••• S 315 

101 Plus Amber . • . • . • . . • . • • • . • 315 


W'f"'30 ......... ... .. .. .. . .. . lBS 

so ... ... .. .. ............ 359 

75. • • . • • • • • • • • • • . • . • • • . • 565 

BS. . • . • • . • . • • • • • • • • • • • 425 


Bernoulli Sox DISK DRIVES 

10 Meg . ••••••••••• , • • . . • • l 865 

20Meg .......... . ....... . 1199 

40 Meg . • . • • • • • • • . • . • . • . • . 1729 


Amdek Monitors. 
NEC 


Multisync . . . . . . . . . . . . . • • . . . l 549 

Other Model> . . . . •• . •.••••••.• . Call 


Princeton Graphics Monitors •. ••• .• • ~ .. Call 

AST COMl'UTERS 
Model • . • • • . . . . . . . . 51399 


Model 120 • , • • • • . . . . . . 1099 

Model 140 2449 

Pansonic 


Business Parmer . . . • • • • • • • • • • • • 719 

Sr. Partner ...... .. •. • •. , .• , • 969 

Exec. Partner Dual Drive • , •••••• , • 1429 


Toshiba 
T-1100 lupenwist . . . • . • • • • • • • • 1399 

f.3100 • • • • . • . . . . . . . . . . . . • 1799 


AST BOARDS 
Six Pack Plus • .. • , ••• , • • • • • • • 149 

Other Models . •.•••.•••• . . ... . . Call 

Hercules 

Color Card • , • , • . . , 145 

GraphicsCard ... • , • , •••••• , •• 175 

Graphic Card Plus ..... , , •• •. •• , 185 


Intel 
AU Above Boards .•. .. . . . Call 

Paradise 
Auroswirch 350 . . • . . . . . • . . . . . . 199 

Autoswiuh 480 . . . . . 355 

5 Pack. 99 


Plus Development 
Plus Hard (drd 20 Megabyte .••• , • . • • 609 

Ouadran 
Quad EGA~us • .. • .. .. .. .. • .. • 295 

Tecmar 


EGA Prosync •••••••.•.•.•••• 335 

Graphics Master • , ••• • ••• , . • , • 409 

Captain !No Memory! . . . . .... , • , • I09 


Vldeo-7 

Vega Deluxe •••••.• . 315 

Enhanced GraphicAdaptor . 179 


Anchor Automation MODEMS 
Anchor Express . • . • • • • • • • • • • • • S 185 


Hayes 

All Models . . . . • . • . • . . , • .•. • . •• . Call 

Prometheus 

12008 wilohw..e • • . • • • • • • • • • • 129 

US Robotics 

Password 1200 . . . . . . . . . . • . • • • 149 

Courier 2400 . . . • • . . 335 

Microlink 2400 335 


SYSTEMC 

MIT AT Monochrome System 


MITBMHzAT 

MIT Monographics Card 


With Printer Port 
MIT Amber Monitor 
With Swivel Tilt Stand 
l\tT AT Multi 1/0 Card 

MIT40utlet 
Surge Suppressor 

SYSTEMD 

MIT AT Color System 


MITBMHzAT 

MIT Color Card 

With Printer Port 

MIT RGB Color Monitor 


MIT AT Multi 110 Card 

MtT40ullet 


Surge Suppressor 

TLrbo PC XT w.640K & 1 Drive & 20 MG with System Order Only .. .. .. ••••••• S 749 

Turbo PC,XT w.640K. 1 Drive. 30 MG with System Order Only ; . .••.•.••••.•• S 819 

PCIAT B MHz w/1024K. l.2Floppy. 30 MG with System Order Only .•.•. .. $1566 


WORD l'ROCESSORS 

leading Edge Word Processor . . . . . . . . . . s 19 

Leading Edge W/P with Spell & Merg . . . . . . 32 

MicrosohWordll I . . . . . . . . . . . . . . 175 

Multimate Advantage . . . . 255 

PFS:Professional Write. . . . • • . • • • • . • • 89 

VolkS'Nl'iter 3 . . . . 136 

Volkswriler Deluxe Plus . . . . 59 

Webster New World Writer . . . • • • • • • • • 13 

Word Perlect !Ver. 421 . • . • . • . • . • . . 195 

Wordstar w/Tttor 3.31 • . • . 162 

Wordsrar Pro Pack 3.31 . • . • • • • . . . . . . 233 

Words!ar 2000 2.0 .. .. .. .. .. .. .. . 233 

Wordst.. 2000 ~us 2.0 .... ••.• , • • . • 278 


llOlllY llAllAGElllllT 

Dollars & Sense w/forecast ... •••••••• S 92 

Tobos Managing Your Money. . . . . . . . . . 105 


DESKTOI' l'UBLISHING 

Click Art Personal Publisher ..... • , • , • • 59 

Harvard Prc:lessional Publisher . . 369 

Newsrnaster .. ••• ,,, •••••••• .. S 48 

Vemura Publishing . . ....... , . 529 


DISKETIES 

Maxell MD·210ry 100) . . . . . . . mo 

Maxell MD·2HP IOty 1001 . • • • . • • • • . • 185 

Maxell M21 I01y. I00) . . . . . • • • • . . . . l 85 

Sony MD-2 IOiy IDOi . . . . . . . . . . . 85 

Sony 3:1z !Ory IOOJ . I07.50 

Sony s /<. .. .. .. • .. • .. • so 


COMMUNICATIONS 

CompuServe Starter Kit . . • . . . . . S 19 

Crosoalk XV I . . . . . . . . . . . . . . . . . . 88 

Microsoft Access. . . . . . . . • • • . • . • • • 137 

Mirror . . , . ...... ,,,......... 38 

Remote ............. •.•• .• , • BB 

lmarrcom II • • • . • • • • • • • • • • • • • • • 79 


INTEGRATIVE sonwARE 

Ability ....... , . • . • . • . • . . l 55 

Enable 2.0 . . . . . . 329 

Fr.-nework II • , •••• , . . . . 395 

PFS: 1st Choice . • • • • • • • • • • • • • • • . 82 

Sman Sohware System 3.1 409 

syrrµxxiy ........... .••••• . • .. 449 


GRAl'HICSIMICE 

Ha1vardPresemation Graphics •......... 179 

IMS! Mouse !PC Mousel w/Or. Halo u . s 92 

Microsoft Buss Mouse 6.0 .... .. . , • , • , 103 

Microsoh Chan • • • • • . • • • • • • • • • . • 163 

Microsoft Serial Mouse 6. 0 . . . • , • • ••• , 11 5 

PC Buss Plus Mouse !New Ver.I . • .• • : . • . 99 

PC Mouse !New Ver J . . . . . . • . • . • • • . 89 


HAL . •••• .. ........... •••• . 5104 

Lorus l-2-3Ver. 2.01 . ............. . Call 

\iulriplan 3.0 . . . . . . . . . . . . • • • . . . 108 

5upercalc 4 ••.......•.. , . , . . Call 

:wrn ..• . . ,................. 35 

VPPlanner .................. . . 47 


DATA BASE MANAGEMENT 

Clipper .............. 5329 

dBase Ill Plus . . . 399 

DB-XL .. , , , •• , • • 82 

Paradox ............ . ...• Special Price 

PFS: Professional Fite ...... '.' ......... Call 

Revelation . . . . • • • • • • • • . . • , • . • , 449 

R:Base 5000 System V . . • • • • • • • • • • • • 359 


UTILITIES 

Brooklyn Bridge . . . . . . . . . . . . . . . . . 75 

Carousel 2.0 .. , ••• , •••• , , , •••• , S 29 

Disk Optimizer 2.0 . . . . . . • . . . . . . . . 29 

Double DOS 4.0. . . . . . • . . . . . . . . • . 25 

Fastback . . . . . . . . . . . . • . • • • . . • . 84 

Homebase 2.5 . . . . . . . . . . • • • • • • . . 40 

Microsoft Wi"ldows . . . . . . • • • • • . . . . 55 

Nanon Utilities 4.0 . .•.•.. • • , . . 48 

Note I! . . . . . . . . . • • • • • • • • • • . . 58 

PC Toots .......... ........... 19 

5idekick IUnprotecledl . . . . • • • . • . • . • . 45 


l'ROJECT MANAGEMENT 
Harvard Total Project Manager II •..••.•• . 282 

Microsoft Project • •• , • , • , •• ••••• , S219 

Super Project Plus .. .. • .. • .. .. .. .. 269 

Tmeline 2.0 . . . . . . . . . . . . . . • . . 235 


LANGUAGES 

Basic Compiler !Microsoft) . . . . . . . . • • • • s219 

C Complier IMicrosohl • • . • • • . • • • • • • 249 

Cobol Cqmpiler IMicrosohl • • . • • • • • • • • 385 

Fortran Compiler IMicrosohl 4.0. • • • . • . • . 249 

Genifer . . . . . . . . . . . . . . . . • • . . 188 

Lattice CCompiler . . . . . . , . . . . . . . . . 236 

Macro Assembler (Microsoft! . . . . . . • . . . 83 

Run C Interpreter . . . . . • . . . . . . . . . . 65 

Ry.Tl McFarlan Fo1tran • • ••• , •.• , • , • 339 

Ryan McFarlan Cobol . . . . . • . • . • • • . • 539 

Pascal Compiler [Micrmoftl ..... , , , • • • 165 

Quick Basic 2 . . . . . . . . . • • • • • • • • • 55 

Turbo Jumbo Pack !New Ver.I • • • . • • • • . 159 

Turbo Pase~ w/8087 & BCD • • . • • • • • . • 55 

Turbo Protog ...... , •••• , •••• , • 54 

Turbo DataBase Jool Box ...... , • . • . • 38 


No Charqe for VISA and Mastercard 
You Pay the Gmund Shipping - We Pay the Air 
Ground Shipping & Handling 56.00 
Free Air Applies ONLY to aiders up to 10 lbs. & Over $50 
1111 product camts a manufac[urtr'~ warramtt. A l/ Gu<tranttt~. rtbait~. 
tria l ~riod pr111~tdgts & promotronar programs art Mandltd by 

No A PO. FPO. or 1nternr111onttl 01der s. please. 
Personal and Compnny Checks Will Delri y $hipping 3 Weeks.. 
rrrces. Terms <'Ind A v a1Ji1b1tf!y Subject co Ch.'lnge without Nmic e. 
Add 3% for C O.D Ord ers. 
All S;lles Are Fln.:1 1 
We Do Not Gu.:1 r.:1ntee M.:1ch ine Comp.:1tibility 

Mailing Address: 
2034 West Soulhern I Mesa, Arizona 85202 

Order Line Hours: Mon-Fri 8:30 a.m.·5:30 p.m. 
Saturday 9:00 a.m.·1 :00 p.m. 
Order Processing: (602) 461-0020 / Mon-Fri 10:00 a.m.- 3:00 p.m 

ttitmanulac1urC"r u""1 



Announcing the worldS 

largest 3.5 inch dislzette. 


3.5,DS,HD 
double side 
high density 
2.0 MB 



Other 3.5 inch diskettes can store up to 
I megabyte of information. 

3M's new 3.5 inch diskette can store up 
to 2 megabytes ofinformation. Nobody needs 
a computer to figure that's twice the capacity. 

But it's one thing to announce some­
thing this big. It's another to have it available. 
And that's the one thing you can take for 

granted when you deal with 3M. 
We're the world's largest supplier of 

magnetic media. From standard and high­
density 5 ~ inch floppies to 1 MB and now our 
new 2 MB diskettes. 

]ust remember when you order our 
2 MB, there's twice as much room on it. Which 
means you might not need quite as many. 
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COMPUTER 

Capture Video Images 
on Your Personal Computer 

Now you can easily and inexpensively acquire images 

from any standard video source -videotape, camera. disk ­


for display on your Apple, IBM, Commodore, 

Atari, or Atari ST computer. 


ComputerEyes has everything you need: Interface hardware, 

complete easy-to-use software support on disk, and owner's 


manual. And it's fully compatible with most of the popular 

graphics programs. Think of the possibilities ! 


Prices start at only $129.95 (monochrome for Apple II series, 

Commodore, Atari) to $249.95 (Atari ST color, Apple llgs color, 

IBM monochrome). Call or write for exact model/price, demo 

disk, and information on a package complete with camera. 


ComputerEyes is backed by a one year warranty and the 
success of over 10,000 systems sold. Satisfaction 

guaranteed or return it within ten days for full refund. 
Demo di sk avai lable, $3. See your dealer or order direct. ~ • 

For more information ca ll 617-329-5400. ~'ff~ 
To order call 800-346-0090 ~~ 

or mail your order to: Digital Vision, Inc. 6'O 
66 Eastern Avenue. Dedham, MA 02026 Q~ ~ 

VI SA, MIC. or COD accepted. 
S&H: $4 forComputerEyes. ~~~~ 

Mass. residents 1'\' 
add 5% sales lax 

THE 3.5" CONNECTION! 
This internal 720K 3.5" disk drive is a "drop-in" replacement 
for 5.25" drives! It 's the ideal solution for exchanging data 
between your PC/XT/AT and the new generation of laptops. 
Disk format is compatible with IBM, Toshiba and Zenith 
portables. The Model 853W drive kit contains everything you 
need, including interface adapters, premium SONY drive, and 
complete documentation. Uses your existing disk controller 
(no additional slots required). Requires DOS 3.2 for maximum 
performance. Ask about our special prices on SONY DISKS! 

SONY DISKS 
$$SAVE$$ 

$159.95 
+ FRT. & TAX 

• 

2734-C Johnson Drive -
P.O. Box 3717 VISA 

Ventura, CA 93006 

IMMEDIATE DELIVERY! 
Call 805·658·7466 or 805·658·7467 
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In both PL/I and Ada, the size and complex­
ity of the languages go to the limits of the 
user's intellectual control. These languages, 
which were designed by what amounts to 
very large committees, may be compared to 
languages that were designed by individuals 
or small committees, for example Algol 60 , 
Algol 68, Pascal, and APL. Although they 
may have other problems, they do not suffer 
to the same degree from complexity due to 
absolute size. 

Marcotty and Ledgard admonish the designer to build around 
a minimum of concepts and a readable syntax. And, as is now 
axiomatic, a language with extensible data types (such as 
Modula-2) can be much simpler yet more powerful than one in 
which all types are predefined, such as PL/I. 

This concluding chapter presents the overall view of language 
design that naturally follows from the detailed analysis that pre­
ceded it. For newcomers, it is the fitting culmination of an intro­
ductory tour, while the more experienced will find it a hidden 
chestnut at the end of the trip through the familiar territory of 
programming languages. 

Joel Ui>st (P.O. Box 2733, Vista, 01 92083) is a writer, pro­
grammer, and consultant who dabbles in language design. 

THE INGRES PAPERS: 

ANATOMY OF A RELATIONAL DATABASE SYSTEM 

Reviewed by Haim Kilov 

I t's hard to find a large commercial database management sys­
tem whose authors can frankly assess their design and devel­

opment decisions. INGRES is such a DBMS, and 1he INGRES 
Papers is a collection of 22 papers selected and edited by its 
founding father, Michael Stonebraker. The papers are reprinted 
from various journals and conference proceedings, and two of 
them seem to have been written especially for this book. 

Stonebraker's short introductions both to the book and to 
each of its six sections provide an interesting and instructive 
view on corresponding aspects of the system. The reader should 
note that INGRES is a living and developing organism; new 
papers on further developments continue to appear. 

The papers included in this collection address various theo­
retical and practical aspects of the design and development of a 
large relational DBMS. They are usually very well written; the 
authors never present the material as highbrow mathematics, 
though the papers do use and at times create theoretically im­
portant results. The reader should have a basic 1-iowledge of 
relational DBMSs, and a certain computing maturity is also 
desirable . 

Technical Superiority 
The book includes three papers on the evolution of INGRES 
from a University of California at Berkeley prototype to a fam­
ous commercial system (Stonebraker was one of the creators of 
Relational Technology Inc ., a company in Alameda, California, 
that has turned INGRES into a product). Not having the support 
of a large established company, the developers had to base the 
success of their product on technical superiority. 

It is interesting to note that the INGRES project has always 
been organized as a chief programmer team. All members of 
these teams-except the chief programmers-were students, 
and all of them, as well as the chief programmers , are listed in 
the editor's preface. There are some famous names in the list. 

cominued 
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Introducing Generic CADD 3.0™ Generic CADD is showing 
Faster than a speeding 
pencil! 

PC WEEK says Generic 
CADD: ''strongly rivals some 
of the best mid-range CAD 
packages that cost thousands 
of dollars.'' 

And now it's even better! 
Generic CADD 3.0™, still only 
$99.95, is faster, cleaner and 
prettier. Generic CADD 3.0 is 
now up to 20°10 faster on 
redraws, has user definable 
line widths, named views, 
the ability to"unerase" era­
sures and dozens of additional 
features! 

up virtually everywhere. Com­
bined with our productivity 
modules, Generic CADD 3.0 
gives engineers, designers 
and drafters sophisticated 
CAD power on their personal 
computer. 

Tradespeople use Generic 
CADD to make plans and 
change plans. Schools and 
Universities are using Generic 
CADD to change the way their 
students learn. 

Business users have found 
out that Generic CADD offers 
the same kind of power over 
their business graphics that 

lnquir~' 117 for End-Lscrs. l11411ir~, 118 for DEALERS ONLY. 

spreadsheet programs give 
them with numbers! 

Where else can you get so 
much productivity for so little 
money? 
Call 800-228-3601 or 206-885­
5307 for dealer nearest you. 
For updates of Generic CADD 
2.0 or LogiCADD 2.0, call: 

800-345-9194. 

Generic CADD 3.or~ Not 

copy protected. 60-day money 

back guarantee. a ' 


Generic 

S 0 F T W A R E 
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Inquiry 47 

3DCAD allows you to 
Build True 3-Dimensional Geometry 
on your IBM personal computer. 

• Build Geometry on working plane or in 
unrestricted 3-0 

• Automatic Hidden Line removal 
• Modify, Save, and Combine 3-D models with 

other models 
• Seven standard views plus user defined 

rotations allow viewing from any angle 
• Interface geometry to other programs via 

formatted files 
• 256 levels, true 3-D intersections, 

automatic dimensioning 

$349 
CADSOFT SYSTEMs / P.O. Box 90056 
Indianapolis, IN 46290 I (317) 844-7127 

WHITE CRANE 

SYSTEMS 

404-454-7911 

Suite151 

6889 Peachtree Ind. 

Boulevard 

Norcross. Ge orgia 

30092 

Laptop Users: 
"This thing is fabulous" 

John C. Dvorak* 

We couldn't agree more with John Dvorak, and couldn't 
have said it better: "Buy the Brooklyn Bridge from White 
Crane Systems .. .. It's acombination cable and software 
package that hooks the Tosh iba or Zenith (and other MS­
DOS laptops) to your PC, XT or AT via the serial port and 
allows you full access to all the disk drives of both 
mach ines for effortless file transfer (at 115K bits per 
second) ... . Installation is asnap. It works first time out, 
no glitches. It's transparent. It's great. And since it's 
priced at $129.95, it would be silly to buy an add -on drive 
for your MS.-DOS laptop. 

"Call the company at (404)454-7911 or write them at White 
Crane Systems, 6889 Peachtree Industrial Boulevard (Suite 
151), Norcross, GA 30092. My highest recommendation. " 

*Reprinted from PC Magazine 
February 10, 1987 
Copyright 1987 Ziff 
Communications Company 
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Unlike papers on other commercial systems, The INGRES 
Papers discuss at length not only successes but failures and 
demonstrate lessons learned during the development of the sys­
tem. Because the authors' approach is always open and sincere, 
it is clear that their goal was to create a powerful but simple and 
usable (rather than deliberately complex) system. They have 
succeeded. 

The reader should take into account that INGRES is a full­
function relational database management system rather than a 
flat-file system or a relational interface to a navigational sys­
tem, too many of which are now proudly proclaimed as "rela­
tional." I agree with the authors' note: "We overestimated the 
ability of others to build relational systems and bring them to 
market." 

Reevaluating Steps 

One whole section discusses traditional aspects of DBMS de­

sign and implementation. Of interest here is the observation that 

the services of a very good general-purpose operating system 

(Unix) are often inadequate. Instead of their "not quite right" 

service to a comparable applications-specific one, a "mini-OS" 

runs in user space. 


On a higher level, the authors provide convincing evidence 
that some common beliefs concerning DBMS performance en­
hancements were just wrong. On a still higher level, it can be 
seen that query-processing algorithms, however important, are 
not the main aspect of a relational DBMS. In particular, the cor­
responding algorithms in "university INGRES" had some 
drawbacks, but even the systems based on these algorithms were 
successful (the current commercial INGRES uses a rewritten 
query optimizer). 

The distributed INGRES is discussed in full. Though it is a 
very interesting project that more or less works, its success was 
limited by software engineering issues: It was impossible to suc­
ceed simultaneously in three areas-application code (distri­
buted INGRES itself), OS code (networking), and obtaining 
prototype (Ethernet) hardware . As the authors correctly note, 
smaller steps were needed. 

Historical Interfacing 
The story of user interfaces ranging from traditional embedding 
of the relational data sublanguage (QUEL), into a general-pur­
pose programming language (C), and up to more recent and 
very interesting developments is told. As "it was clear to every­
one that ordinary mortals did not want to use QUEL for data 
manipulation," more convenient means were designed and 
implemented. 

One of the best interfaces was designed through the use of 
forms-taking into account that a typical database-oriented pro­
gram is at least 60 percent composed of code to manipulate the 
screen. In many user interface aspects, the designers of 
INGRES have done a pioneering job unusual for the develop­
ment of a commercial system. 

Another important example brought forth in the f:look is 
RIGEL, a general-purpose language designed for developing 
database applications; note that the paper corresponding to that 
topic was published in 1979. RIGEL provides the (Modula-2­
like) module facility for definition and use of high-level abstract 
database operations (like Ass ignProf and AddStudent) instead 
of low-level ones (e.g., insert, delete, and update). These 
high-level operations enforce the semantic integrity in a very 
natural manner. 

Also of interest and importance is the wide use of generators 
in RIGEL. These aspects provide a good, but not the only, ex­
ample of DBMS design as a fruitful field for integrating differ­
ent important computing concepts. 

cominued 
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Genius Begins With AGreat Idea ... 

But The Idea Is Just The Beginning 

What follows is the time consuming task of giving 
form and function to the idea. 

That's why we concentrate on building into our soft­
ware development systems functions and features 
that help you develop your software ideas in less time 
and with less effort. 

We've started 1987 by releasing new versions of 
our MS-DOS, Macintosh, Amiga, ROM , and Apple II 
Cdevelopment systems. Each system is packed with 
new features, impressive performance, and a little bit 
more genius. 

Aztec C86 4.1 
New PC/MS-DOS • CP/M-86 • ROM 

Superior performance, apowerful new array offea­
tures and utilities, and pricing that is unmatched 
make the new Aztec C86 the first choice of serious 
software developers. 

Aztec C86-p Professional System ....$199 
• optimized C with near, far, huge, small, and large 
memory + lnline assembler ·+ In line 8087180287 + 
ANSI support + Fast Float (32 bit) + optimization 
options • Manx Aztec 8086180x86 macro assembler 
• Aztec overlay linker (large/small model) • source 
level debugger • object librarian • 3.x file sharing & 
locking • comprehensive libraries of UNIX, DOS, 
Screen, Graphics, and special run time routines. 

Aztec C86·d Developer System ......$299 
• includes all of Aztec C86-p • Unix utilities make, 
dill, grep •vi editor• 6 + memory models• Profiler. 

Aztec C86-c Commercial System .....$499 
• includes all of Aztec C86-d • Source for library rou­
tines• ROM Support• CPIM-86 support• One year 
of updates. 

Aztec C86 Third Party Software 
A large array of support software is available for 

Aztec C86. Call or write for information. The following 
is a list of the most requested products: Essential 
Graphics • C Essentials • C Utility Library • Green­
leaf Com. • Greenleaf General • Halo • Panel • PC­
lint • PforCe • Pre-C •Windows for C • Windows for 
Data Cterp •db Vista• Phact • Plink86Plus • C-tree. 

CP/M • TRS-80 • 8080/Z80 ROM 
C compiler, 80801280 assembler, linker, librarian, 

UNIX libraries, and specialized utilities. 

Aztec C11-c (CP/M-80 &ROM)........$349 
Aztec Cll-d (CP/M-80) .. _...........$199 
Aztec C80 (TRS-80 3&4) ............$199 

Aztec C68k/Am 3.4 
New Amiga Release 

Amiga user groups across the USA voted Aztec 
C68k/Am release 3.3 the best Software Development 
System for the Amiga. Release 3.4 is more impres­
sive. 

Aztec C68k/Am-p Professional .... _.$199 
A price/feature/performance miracle. System in­
cludes: optimized C • 680001680x0 assembler • 
68881 support • overlay linker • UNIX and Amiga 
libraries •examples. 

Aztec C68k/Am-d Developer ........$299 
The best of Manx, Amiga, and UNIX. System in­
cludes: all of Aztec C68k/Am-p • the Unix utilities 
make, diff, grep and vi. 

Aztec C68k/Am-c Commercial. ... _..$499 
Aztec C68klAm-d plus source for the libraries and 
one year of updates. 

Aztec C68k/Mac 3.4 
New Macintosh Release 

For code quality, reliability, and solid professional 
features, Aztec C for the Macintosh is unbeatable. 
This new release includes features and functions not 
found in any other Macintosh Cdevelopment system. 

Aztec C68k/Mac-p Professional ......$199 
• optimized C • 680001680x0 assembler • 68881 
support • overlay linker • UNIX and Macintosh li­
braries • examples. 

Aztec C68k/Mac-d Developer ........$299 
The best of Manx, Macintosh, and UNIX. System in­
cludes: all of Aztec C68klAm-p • the Unix utilities 
make, diff, grep •vi editor. 

Aztec C68k/Mac-c Commercial ......$499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 

Aztec C65 
New ProDOS Release 

Aztec C65 is the only commercial quality C com­
piler for the Apple II. Aztec C65 includes C compiler, 
6502165C02 assembler, linker, library utility, UNIX li­
braries, special purpose libraries, shell development 
environment, and more. An impressive system. 

Aztec C65-c Commercial ... _... _...$299 
•runs under ProDOS •code for ProDOS or DOS 3.3 

Aztec C65-d Developer .............$199 

• runs under DOS 3.3 • code for DOS 3.3 

Aztec ROM Systems 
6502/65C02 • 8080/Z80 • 8086/80x86 • 680x0 
An IBM or Macintosh is not only a less expensive 

way to develop RGM code, it's better. Targets include 
the 6502165C02, 80801280, 8086/80x86, and 680x0. 

Aztec C has an excellent reputation for producing 
compact high performance code. Our systems for 
under $1,000 outperform systems priced at over 
$10,000. 

Initial Host Plus Target ...... ... ....$750 

Additional Targets ................$500 

ROM Support Package ...... . ......$500 


Vax, Sun, PDP-11 ROM HOSTS 
Call for information on Vax, PDP-11, Sun and other 

host environments. 

C' Prime 

PC/MS-DOS • Macintosh 

Apple II • TRS-80 • CP/M 


These C development systems are unbeatable for 
the price. They are earlier versions of Aztec C that 
originally sold for as much as $500. Each system 
includes C compiler, assembler, linker, librarian, 
UNIX routines, and more. Special discounts are 
available for use as course material. 

C' Prime .........................$75 


Aztec Cross Development Systems 
Most Aztec Csystems are available as cross devel­

opment systems. Hosts include: PC/MS-DOS, Mac­
intosh, CPIM, Vax, PDP-11, Sun, and others. Call for 
information and pricing. 

How To Become An Aztec CUser 
To become a user call 800-221-0440. From NJ or 

international locations call 201-542-2121- Telex: 
4995812 or FAX: 201-542-8386. C.O.D., VISA, 
MasterCard, American Express, wire (domestic 
and international), and terms are available. One 
and two day delivery available for all domestic and 
most international destinations. 

Aztec C is available directly from Manx and from 
technically oriented computer and software stores. 
Aztec Systems bought directly from Manx have a 30 
day satisfaction guarantee. 

Most systems are upgradable by paying the differ­
ence in price plus $10. Site licenses, OEM, educa­
tional, and multiple copy discounts are available. 

To order or for more information call today. 

1-800-221-0440 

In NJ or international call (201) 542-2121•TELEX:4995812 

-WWW & WW 

..... ---..-~.... •> .......... 9\,,_
nrarnz•= 
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Protect Your 

Private Parts. 


At Rainbow Technologies, we think protecting 
software developers' investments is very serious 
business. That's why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 

Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 

Take a look. 

Key Sentinel Family Features. 
Prohibits unauthorized use of software o No need 
for copy protection o Unlimited backup copies o 
Virtually unbreakable o Pocketsize key o Trans­
parent operation o Transportable 

Software Software 

Sentinel. Sentinel~W. 


0 	 Algorithm technique 0 Designed for workstations, 
(Never a fixed response) supermicros and minicomputers 

O Serial or parallel port version O Serial port only (modem-type) 

0 Minimal implementation effort O Algorithm technique 

0 	 Higher level language 0 We provide detailed interface 

in,.,rfaces included specifications: Developer 


creates a port driver 

response devices (1 ms) 0 lnrerface requirements: 25 pin 
DBZSP or DBZSS; 

O 100 rimes faster than fixed­

0 Runs under OOS and Xenix, 

RS232/RS422/RS423
on IBM PC/XT/AT and 

compatibles o Only signals used: DTR & RTS 
from computer; signal ground; 
DSR or optional DCD from Software 
Software Senrinel-W or external

Sentinel..C. device. TXD, RXD, CTS, RI 
passed through. O For developers who want to 


customize or protect multiple 

packages with one device 


O 126 bytes of non-volatile Call For Software Sentinel 
memory that is programmed Evaluation Kit Pricing. 
before shipment of software 

For more information on the o We supply a unique 
Software Sentinel family, contact: 

programming adapter for 
programming the unit 

O 	 Higher level language 

interfaces included 
 ) ~J!'!~~~ 

O Runs under OOS on 17971-E Skypark Circle 
PC/XT/AT and compatibles Irvine, CA 92714 

0 Parallel port version only or call (714) 261-D228 
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New-Generation Applications 
Nontraditional database applications are also considered at 
length. Stonebraker notes that corresponding extensions to the 
relational model should be of"great power at very small cost in 
intellectual complexity," an admirable goal. Some great discov­
eries in computing (like the relational model itself) can be char­
acterized in such a manner. It is well known that the problem 
with older, and even some newer, database systems is excessive 
complexity. 

The authors show paths to new-generation DBMSs and im­
plement them by extending an existing commercial system. Of 
special merit are the use of abstract data types for domains and 
extending the DBMS with long free-format text document pro­
cessing facilities. Work in these areas is flourishing in the data­
base community, and the decisions made and implemented by 
INGRES's authors are both simple and elegant. 

New Designs 

The issue of assuring semantic integrity through the use of P. 

Chen's entity-relationship (ER) model in database design and 

with interesting ways of access path design is a large part of this 

last section. A semantically correct database schema can be de­

signed at once in a simple top-down manner if we use the ER 

concepts instead of creating first a more or less arbitrary collec­

tion ofrelations and then normalizing them. 


Formal normalization is not a very natural process; it's like 
writing a structured program by formally and syntactically elim­
inating goto from an unstructured one. In both cases, a program 
and a schema should be semantically correct from the begin~ 
ning; in both cases the creation of a correct object is much sim­
pler. The interested reader can read the variety of papers on nor­
malization and normal forms that seem to have had little impact 
on actual database design. A new normal form, to quote Stone­
braker, is the thing least needed by a database community. 

A Coherent Whole 
Each of the papers except one was coauthored by the INGRES 
project leaders. As a result, the papers have some overlap, but 
they do. constitute a coherent whole. The reader should be cau­
tious with respect to papers published in 1975 and 1976, as they 
contain "naive comments" carefully noted by Stonebraker in his 
section introductions. Not noted in such a manner is the use of 
the term "domain" instead of "attribute" in several of these 
papers. These two terms should be clearly distinguished; they 
are used properly only in papers published in 1981 and later. I 
disagree with the statement that existing systems do not support 
sophisticated domain definition; at least one system that I co­
authored does this support, at least partially (see SIGMOD 
Record, volume 13, number2, 1983, page64). 

1he INGRES Papers presents important and diverse aspects 
of DBMS design and development, including software engi­
neering issues connected with a large project. The authors sin­
cerely present the lessons they learned. Their experience will be 
useful not only for DBMS designers and sophisticated users, but 
also for large project developers. The book can best be used as 
supplementary reading in a DBMS course. 

For readers of BYTE who too often encounter claims of a 
DBMS being relational and who are really interested in data­
bases, this well-written book offers a splendid opportunity to get 
acquainted with various aspects of a full-function relational 
DBMS on its way to being a new-generation one. • 

Haim Kilov (Karl Marx St. 75-13, Riga 11, U.S.S.R .) is in­
volved in both the design and implementation ofrelational data­
base management systems and computer science education. His 
papers and reviews have been published in the U. S.S.R. and in 
the U.S. 



DMM-300 $79.95 
3.5 DIGIT DMM I MUL TIT ESTER 
Our best model. A highly accurate. full func· 
tion DMM loaded with many extra features. 
Audble continuity. capacitance. transistor. 
temperature and conductance all in one hand· 
held meter.Temperature probe. lest leads and 
battery included. 

• Basic DC accuracy: plus or minus 0 .25% 
• DC voltage; 200mv - 1OOOV. 5 ranges 
• AC voltage; 200mv - 150v. 5 ranges 
• Resistance; 200 ohms - 20M ohms. 

6 ranges 
• AC/ DC current: 200uA - 1OA. 6 ranges 
• Capacitance: 2000pf - 20uf. 3 ranges 
•Transistor tester: hFE lest, NPN. PNP 
• Temperature tester: 0 ° - 20000 F 
'* Conductance: 200ns 
• Fully over-load protected 
• Input impedance: 10M ohm 

DMM·200 $49.95 
3.5 DIGITFULL FUNCTION DMM 
High accuracy. 20 amp current capabHity and 
many range settings make this model ideal for 
-ious bench or field WOik. TUI stand far 
hands-free operation. 2000 hour battay life 
with standard 9v cell. Probes lnl battery 
included. 

• Basic DC accuracy: plus or minus 0 .25% 
• DC voltage: 200mv - 1000v. 5 ranges 
• AC voltage; 200mv - 750v, 5 ranges 
• Resistance: 200 ohms - 20M ohms, 

6 ranges 
• AC/DC current: 200uA - 20A. 6 ranges 
• Fully over-load protected 
• Input impedance: 1 OM ohm 
• 1BO x 86 x 37mm. weighs 320 grams 

MODEL 2000 $349.95 
:'===-----==;;;:;;::::::::;:::;====~, 20 MHz DUAL TRACE OSCILLOSCOPE 

Model 2000 combines useful features and exacting 
quality. Frequency calculation and phase measure· 
ment are quick and easy in the X-V Mode. SeNice 
technicians will appreciate the TV Sync circuitry for 
viewing TV-V and TV-H as well as accurate synchroni­
zation of the Video Signal. Blanking Pedestals, VITS 
and Verticle/Horizontal sync pulses. 

• lab quality compensated 10X probes included 
• Built-in component tester 
* 110/220 Volt operation 
• X-Y operation •Bright 5" CRT •TV Sync filter 

I MODEL 3500 $499.95 
35 MHz DUAL TRACE OSCILLOSCOPE 
Wide bandwidth and exceptional 1mV/DIV sensitivity 
make the Model 3500 a powerlu diagnostic tool for 
engineers or technicians. Defayed triggering allows any 
portion of a wavefonn to be isolated and expanded for 
closer inspection. Variable Holdoff makes possibh! the 
stable viewing of complex wavefonns. 

• lab quality compensated 1 OX probes included 
• Delayed and single sweep modes 
* Z Axis intensity modulation 
• x .y operation • Bright 5" CRT •TV Sync filter 

•••·100 $49.91 
3.5 DIGIT AUTORANGING DMM 
Autorange convenience or fully manual oper­
ation. Selectable LO ottlr1 mode permits 
accurate in-circuit resistance maaswemants 
involving semi-conductor junctions. MEM 
mode far measurements relative to a specific 

• reading. Probes and battery included. 
., Buie DC accuracv: plus or minus p.set. 
• 	DC voltage; 200mv- 1000V, autorenging 

or 5 manual ranges 
• 	AC voltage: 2v - 750v, autoranging 


or 4 manual ranges 

• Resistance: 200 ohms - 20M ohms, 


autoranging 

• AC/DC current: 20mA - 1OA, 2 ranges 
• Fully over·load protected 
• Audible continuity tester 
• Input impedance: 1 OM ohm 
• 150 x 75 x 34mm. weighs 230 grams 

DMM·100 $29.95 
3.5 DIGIT POCKET SIZE DMM 
Shirt-pocket pottllbility with no compromise 
In features ar accuracy. Large, easy to read 
.6 •• LCD display. 2000 hour battery ife with 
standard 9v ceU provides o- two years of 
average use. Probes and battery included. 

• Basic DC accuracy: plus or minus 0.5% 
• DC voltage: 2v - 1OOOV, 4 ranges 
•AC voltage: 200v - 750v. 2 ranges 
• Resistance: 2k ohms - 2M ohms. 4 ranges 
• DC current: 2mA - 2A. 4 ranges 
• Fuly o-·load protacted 
• Input impedance: 10M ohm 
• 130 x 75 x 28mm. weighs 195 grams 

DPM-1000 	 $54.95 
3.5 DIGIT PROBE TYPE DMM 
Autoranging. pen style design for the ultimate in portability and 
ease of use. Custom 80 pin LSI chip incr68ses reliability. Audible 
continuity tester and data hold feature for added convenience. 
Case. test leads and batteries included­

2 YEAR 

WARRANTY 

ON ALL 
MODELS 

• Basic DC accuracy: plus or minus 1% 
• DC voltage: 2v - SOOv. autoranging 
• AC voltage; 2v - 500v. autoranging 
* Resistance: 2k ohms - 2M ohms. 

autoranging 
• Fully over-load protected 
* Input impedance: 11 M ohm 
• 162 x 2B x 17mm. weighs 75 grams 

ORDER TOLL FREE 

:j:J~J~~ms~~~~!~ 800-538-5000 


(408) 866-6200 • FAX ( 408) 378-8927 •Telex 171-110 OR VISIT OUR RETAIL STORE 
COPYRIGHT 1986 JDR MICRODEVICES 	 1256 SOUTH BASCOM AVE. 

Inquiry 145 THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEYICES. 
JDR INSTRUMENTS IS A TRADEMARK OF JOR MICRODEVICES. 	 SAN JOSE, CA. (408) 947-8881 
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Now you can build and 

deliver serious expert 


systems on advancea PCs. 

GoldWorks changes 
the economics of expert 
system building. 

GoldWorks, formerly code-named 
Acorn, is designed for professional 
software developers who need to 
build serious expert systems and inte­
grate them with conventional applica­
tions running on 286-and 386-based 
PCs. It combines the best features of 
high-end expert system tools with 
the ability to develop and deliver 
expert systems inexpensively, on 
advanced PCs. 

Menu Interface
/ 

I~ /
KnOwledge 'Base 

I I 
Devdopers External 
Interface 

Frames; ltuks ;ob;tcls 
Inlerfaces 

_,.­

1·2·3 
dllASE 

lnfettnc< 
Engine c 

Golden Common LISP 

GoldWorks is the most comprehensive expert system tool 
al'ailable for ad1·anced PCs. 

Works like a shell. 
GoldWorks gives you the best 

features of an expert system shell. 
With the easy-to-use menu interface, 
you can rapidly prototype and build 
expert system applications without 
knowing the underlying program­
ming environment. And you get the 
GoldWorks tutorial, the San Marco 
LISP Explorer® tutorial, an on-line 
help system, and example applica­

gramming environment to extend 
and customize the system for your 
specific applications. And you can 
address up to 15 MB of extended 
memory on the PC AT (and even 
more on 386-based PCs). 

Works like expert system 
tools previously available 
only on high-end work­
stations ... at a fraction 
of the cost. 

GoldWorks sets a new standard for 
expert system development and deliv­
ery on advanced PCs.You get frames 
with multiple inheritance for flexible 
knowledge representation. Rules 
supporting integrated forward and 
backward chaining for powerful 
inferencing. Object programming 
for developing modular applications. 
Plus advanced features for controlling 
the inferencing process, including 
rule sets, sponsors, rule priorities, 
certainty factors, and extensive rule 
inspecting and debugging facilities. 
All on conventional hardware-
the PC you already use. 

Works to develop and 
deliver your expert systems. 

GoldWorks is the only tool that 
lets you develop and deliver serious 
expert systems on PC ATs. And 
GoldWorks also takes advantage of 
PCs based on Intel's powerful 80386 

Works to integrate expert 
systems with conventional 
PC applications. 

With GoldWorks, you can integrate 
expert system applications with 
dBASE III and Lotus 1-2-3 . . . integrate 
C routines and libraries into your 
expert systems ... and build and de­
liver expert systems in network 
environments. 

Works the way you want 
an expert system builder 
to work. 

GoldWorks from Gold Hill sets the 
standard by which all other expert 
system tools will be measured. It was 
extensively field-tested by developers 
in dozens of major corporations. And 
GoldWorks is backed by Gold Hill's 
comprehensive customer support, 
training and consulting programs. 

Now you have the expert system 
builder that works the way you want 
to work-GoldWorks. To see how it 
works, order our unique Demonstra­
tion Kit, including full color video and 
complete User's Guide. It's only S49 
postpaid, refundable with your 
GoldWorks purchase. To order, call 
toll-free: 

1-800-242-5477. 
In Mass., call ( 617) 492-2071. 

GoldWorks from Gold Hill. 
The expert in AI on PCs. 

processor, including the COMPA~Q Gold Hill Computers, Inc. 
DESKPRO 386 and Gold Hill's 163 Harvard Street 

tions to get you started quickly. 386 LISP System. Cambridge, MA 02139
-======-™ Works like a toolkit. GOLD HI LL 

GoldWorks gives you the best 
© Coprrigh1 19r. Gokl Hill Compu1m.Inc. Gok1 Hill.GoldU'orks,GCLISP,and 386 LISP S}·ucm an: m1dcm1rk of Gold Hill Compult:rs, Inc. San Mnco LISP Etplorc:r is :i. rc:gis1ardfeatures of an expert system toolkit. 1r:1dmurt of San'hrco A sociJICS. lotus i5 aregistmd tradmurk and 1-2·3 is acradcmarkof Lrnus O<\'dopmenl Corporation. dBASE is a1radenurk of Ash1on-Tate. IB.\I and IBM PC.AT 
arr registered 1ndmmks of ln1t'fnalio1ul Bu!lnm.Machines Corpor.uion. rniel is aregisiered 1ndmurk and80286 and 80386aretradenurks o( Intel COt'pora1ion. COMPAQ and You can access the underlying pro- DESKPRO }8,arc 1radcmarks of COMPAQ Computer Corporaiion. 
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In addition to our full line of XT and AT compatible boards. Turn-Point America is pleased to introduce a range of products for use in developing 
multiuser systems. Whether you are interested in a Local Area Network or a Time-sharing system. Turn-point can supply all your needs. 

a. Baby AT Motherboard $465.00 d. Top-Net Local Area Network Boar d $250.00 f . Ra m-Master Extended Memory Board w /Ok $95.00 
• 100% IBM AT compatible • I Mbit/sec data rate • Up to 2 Mb of expansion memory 
• 10 Mhz with Zero wait states • Up to 4000 It. cable length • Full Lotusllntel compatibility 
• XT size board and mounting holes • Up to 64 Stations • User configurable as conventional 
• Serial port on board Starter Uit: $495.00 memory, extended memory or both 
• Setup programs included • 2 Network boards • Software included supports 8 mb on XT or AT 

• Complete software and manual 
b. Ram-Master AT Multi-function w/Ok $175.00 • 30 ft. twisted pair cable g. Multi 1/0 Plus for XT or AT $130.00 

• Up to 3.5 Mb of expansion memory for AT • Optional IBM Network and Novell drivers • Up to 4 serial ports(! installed) 
• Up to 4 serial ports (!installed) • Software allows any workstation to be a • l Parallel printer port 
• 1 Parallel printer port printer sexver • l Game adapter pon 
• l Game adapter port • System software includes extensive utilities • 1.2 Mb/360k floppy controller 
•Ideal for multi- user applications • System suppoxt for Telex setver •Battery backed- up clock ii using on XT 

c. Ram-Master Plus Multi-function w/Ok 150.00 e . Mighty Mo 1200 Baud Internal Modem $79.00 h. Accelerator 286 $295.00 
• All features of basic Ram-Master • Full Bell and CCITT compatability • 10 Mhz clock speed 
• Battery backed-up clock ii using on XT • 100% Hayes command set compatability • 80286CPU 
• 2 Serial ports • Line quality monitoring and equalization • 80287 support at 5 or IO Mhz 
• 1 Parallelprinterport • Adaptive dialing • Bk of Zero wait state cache memory 
• I Game adapter port • LocaVremote loop tests and self test •Switchable 8088 in system for compatibility 

VISA and MasterCard accepted 
To order call 1-800-247-6413 

LI!]
Turn-Point America 
P.O. Box 71016 
150 N. Center St.. Suite 224 
Reno. NV 89570 
Tel: (702) 786-4484 
Telex: 650 308 4898 MCI 
Fax: (702) 826-6741 Inquiry 318 

TRADEMARKS and REGISTERED TRADE MARKS: IBM AT- In ternational Business Machines Corp., Novell - Novell Inc. 
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by the BYTE editorial staff 

FIRST IMPRESSIONS: 

The IBM PS/2 Computers 


IThe Personal System/2-including a 32116-bit bus, 

new operating systems, and new graphics 

systems-redefines IBM's microcomputer standards 

he timing was almost 
perfect: Just weeks after 
Apple launched the 
68020-based Mac II, es ­
tablishing a new stan­

dard that will dominate Apple products 
for some time to come, IBM announced 
an entire new line of personal computers 
(complete with a different bus and two 
new operating systems) that might simi­
larly set the standard for 80x86-based 
systems. 

IBM's Personal System/2 family in­
cludes a low-end 8086-based machine, 
two mid-range 80286 systems, and a 32­
bit 80386-based system that is arguably 
one ofthe most powerful microcomputers 
yet. (See table 1.) 

Unlike the previous line of IBM desk­
top PCs, all the new systems have: 3 V2 ­
inch floppy disk drives (not a 5 IA-inch 
floppy in the group, though you can add 
one externally), on-board graphics sup­
port, heavy use of custom logic chips and 
surface-mount technology, and a simple, 
modular assembly technique. IBM 
claims that, because of the modular con­
struction, the new computers are three 
times more reliable than the previous 
IBM desktop machines. Service, when 
needed, will be simpler: with practice, 
you can assemble or disassemble the 
PS/2 machines in less than a minute. 

Principal contributors to this article in­
clude (alphabetically) Richard Grehan, 
Philip Lemmons, Rich Malloy, Tom 
Thompson, Eva White, Gregg Williams, 
and Stanley ~zola. All are BITE staff 
members. 
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The PS/2 systems feature colorful ana­
log video displays and a keyboard that re­
sembles the "enhanced" AT keyboard, 
except for three LED indicators for the 
three Shift-Lock keys. They can also use 
an optional two-button mouse ($95), the 
first mouse ever offered by IBM. 

Contrary to rumor, all the systems use 
off-the-shelf Intel microprocessors and 
do not appear to employ any extraordi­
nary measures to dissuade imitators-al­
though the complex custom gate arrays 
will give clone makers pause. IBM also 
will not publish the PS/2 BIOS listing or 
the circuit diagrams and electrical char­
acteristics of the new gate arrays, but it 
will publish the entry points of the BIOS 
and the electrical signals on the new ex­
pansion slots. 

Basic Hardware: The Model 30 
The Personal System/2 Model 30 uses an 
8086 microprocessor running at 8 MHz 
with no wait states. It comes with 640K 
bytes of memory and two 3 V2 -inch floppy 
disk drives that store 720K bytes each. It 
also has three standard IBM PC-style ex­
pansion slots, which are mounted side­
ways in the machine to conserve space. 
Much of the circuitry formerly provided 
by expansion boards now resides on the 
motherboard: an improved version of the 
IBM Color Graphics Adapter (CGA), 
serial and parallel ports, a clock/calen­
dar, and a floppy disk drive controller. 

Because of the higher clock speed, a 
16-bit-wide data path, and new support 
chips around the 8086, IBM says the 
Model 30 can perform at up to 2 'h times 
the speed of a PC XT. 

A two-floppy Model 30 costs $1695; a 
version with a single floppy drive and a 
20-megabyte hard disk costs $2295. All 
you need to complete a Model 30 system 
are a monitor ($250 to $685) and version 
3.3 of DOS ($120). 

Models 50, 60, and 80 

The group of higher-end machines con­

sists of the 80286-based Models 50 and 
60 and the 80386-based Model 80. They 
have all the features of the Model 30, with 
three major differences: They use a pro­
prietary bus called the Micro Channel, 
they have on-board support for a new 
graphics standard that is better than the 
Enhanced Graphics Adapter (EGA); and 
they use 1.44-megabyte floppy disk 
drives that can also read and write to the 
720K byte floppies. 

These systems also use a high-speed 
hard disk controller, with a 1: 1 interleave 
factor (AT-class hard drives usually use a 
3:1 interleave) . This interleave factor is 
made possible in part by a "burst" mode 
in the bus that allows high-speed data 
transfers. Models 60 and 80 also have an 
ESDI (enhanced small device interface) 
adapter available for high-speed data 
transfer to a hard disk. With these fea­
tures Models 60 and 80 have six times the 
data-transfer rate of the AT. 

Models 50 and 60 are essentially the 
same machine; they differ primarily in 
size and storage capacity. Both use an 
80286 running at 10 MHz and can sup­
port an optional 10-MHz 80287. Both 
computers come with a megabyte of 
memory and a 16-bit version of the Micro 

co/l/i1111ed 



The IBM Personal System/2 Computers. 

From left to right, 


the Models 80, 50, 30, 60. 


Photographs by Paul A vis JUNE 1987 • BY TE 101 




PERSONAL SYSTEMS/2 

Channel bus. The Model 50, however, is 
a small-footprint desktop system with 
three open expansion slots, while the 
Model 60 is a larger, floor-standing 
"deskside" system with seven available 
expansion slots. 

The Model 50 comes with a 20-mega­
byte hard disk and costs $3595. The 
Model 60 is available in two versions: 
The Model 60-041 has a 44-megabyte 
drive and costs $5295; the Model 60-071 
includes a 70-megabyte hard disk and an 
ESDI for $6295. 

IBM estimates that with the faster 
clock speed, the new bus, and the faster 
drive controller, these systems will per­
form at over twice the speed of the AT. 

The Model 80 is IBM's first 80386­
based system. It uses a standard Intel BI ­
version 80386 CPU chip-the same chip 
used in the Compaq Deskpro 386. The 
Model 80, which will be available in 

July, comes with 1 to 2 megabytes of 
memory (using I-megabit chips) and a 
32-bit version of the Micro Channel bus. 
It is a deskside system that resembles the 
Model 60 and, like the 60, it has seven 
expansion slots, three of which are for 
32-bit boards. The Model 80-041 has a 
44-megabyte hard disk and will sell for a 
base price of $6995. The 80-071 has a 
70-megabyte hard disk and a base price of 
$8495. Both of these systems have a clock 
speed of 16 MHz. Thethirdversionofthe 
Model 80, the 80-111, will have a clock 
speed of 20 MHz, 2 megabytes of mem­
ory, and a 115-megabyte hard disk. It 
will be available in the fourth quarter of 
this year for $10,995. IBM estimates the 
performance of the Model 80 to be about 
3 1/2 times that of an AT. 

The Model 80 will compete with 
Apple's powerful 32-bit Mac II, at least 
on the hardware level. However, the Mac 

H's system software is already in place 
and available; OS/2, the major new oper­
ating system for the PS/2 family, might 
still be as much as a year away from re­
lease. See the text box "IBM PS/2 Model 
80 vs. Mac II," which highlights some of 
the similarities and differences between 
the two machines. 

New Video Standards 
The PS/2 family uses three new video 
standards: the low-end Model 30 has an 
MCGA (multicolor graphics array) sys­
tem; the Models 50, 60, and 80 have a 
VGA (video graphics array) system; and 
there is an optional high-resolution sys­
tem called the 8514/A. 

Model 30's MCGA system consists of 
two special gate arrays, 64K bytes of 
dual-ported RAM, a 16K-byte static 
RAM character generator, and custom 

cominued 

The Model BO-IBM's first 80386-based 
system-will compete head-to-head 

with Apple's powerful 32-bit Macintosh II. 
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MODEL BO 
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PERSONAL SYSTEMS/2 

Th.hie I: A summary ofthe characteristics ofthe IBM Personal System/2 computers, Models 30, 50, 60, and 80. 

Model Model 30-021 Model 50-021 Model 60-041 Model 80-041 Model 80-111 
(notes 1,2) (8530-021) (8550-021) (8560-041) (8580-041) (8580-111) 

Microprocessor 8086 80286 80286 80386 80386 

Processor speed 8 MHz 10 MHz 10 MHz 16 MHz 20MHz 

Socket for which 8087 80287 80287 80387 80387 
numeric coprocessor? 

Width of system-bus 16 bits 16 bits 16 bits 32 bits (note 12) 32 bits (note 12) 
data path 

Standard RAM 640K bytes 1 megabyte 1 megabyte 1 megabyte 2 megabytes 
(note9) 

Maximum RAM 640K bytes 7 megabytes 15 megabytes 1 6 megabytes 16 megabytes 
(note3) 

Standard ROM 64K bytes 128K bytes 128K bytes 128K bytes 128K bytes 

Total number of slots 3 4 (note 5) 8 (note 5) 8 (note 5) 8 (note 5) 

Type of slots IBM PC Micro Channel Micro Channel Micro Channel Micro Channel 

Operating system(s) DOS3.3 DOS 3.3, OS/2 DOS 3.3, OS/2 DOS 3.3, OS/2 DOS 3.3, OS/2 
available 

Standard floppy disk 3V2-inch, 720K 3V2-inch, 1.44 3V2-inch, 1.44 3112-inch, 1 .44 3V2-inch, 1 .44 
size and capacity (note4) megabytes megabytes megabytes megabytes 

(note6) (note?) (note 7) (note 7) 

Hard disk supplied 20 megabytes 20 megabytes 44 megabytes 44 megabytes 11 5 megabytes 
(notes 8 and 10) (note 9) (note 13) 

Maximum hard disk (note4) 20 megabytes 88 megabytes 88 megabytes 230 megabytes 
capacity (note 11) (note 10) 

Standard MCGA VGA, EGA, MCGA VGA, EGA, MCGA VGA, EGA, MCGA VGA, EGA, 
graphics modes MCGA 

Able to use no yes, with optional yes, with optional yes, with optional yes, with 
1024 by768 board using 1 slot board using 1 slot board using 1 slot optional board 
IBM 8514 Color Display? using 1 slot 

Location of on desk on desk on floor, standing on floor, standing on floor, 
main system unit vertically vertically standing 

vertically 

System price(note 14) $2295 $3595 $5295 (note 8) $6995 (note 9) $10,995 

Availability now now now July 1987 4th quarter 1987 

Major improvements NIA 80286, more more slots, 80386, 20-MHz clock, 
over model to the left memory, VGA, more memory 32-bit slots more RAM on 

Micro Channel motherboard 
slots 

1. For details of the graphics modes, see the main text. 
2. All the computers have their video circuitry, serial port, parallel port, pointing-device port, and time-of-day clock on the motherboard. They connect 10 an analog AGB or 


monochrome monitor. A two-button mouse is available but not required. All computers can interface to an IBM 200·megabyte optical disk drive (external for Models 30 and 50, 

internal or external for Models 60 and 80) 


3. You can expand memory further by using plug·in boards that meet the Lotus/Microsoft/Intel memory-board specification. 
4. Another version of the Model 30, the Model 30-002, has a second 3112-inchfloppy disk drive in place of the 20-megabyte hard disk; it costs $1695. Presumably, the Model 30 can 

use any hard disk that attaches to the computer via an IBM PC plug-in board. 
5. The hard disk interlace board occupies one of these slots. 
6. The Model 50 contains space for another internal 3112-inch, 1.44-megabyte floppy disk drive. 
7. This computer has room for another internal 3V,.inch, 1.44-megabyte floppy disk drive and for a second internal hard drive or optical disk drive. 
8. The Model 60 comes in a second model. Model 60-071 , that is identical to the 60-041 except for its hard disk size, which is 70 megabytes; its price is $6295. 
9. The 16-MHz Model 80 also comes in a secood model. the Model 80-07 1, that is identical except for its hard disk size. which is 70 megabytes, and a total of 2 megabytes of RAM: 

its price is $8295. · • 
10. The -071 model's 70-megabyte drive uses an ESDI disk interface running at 10 megabits per second, which is twice as fast as the ST 506 interface used on the 44-megabyte 

drive. 
11 . The Model 60-071 can have a maximum of 185 megabytes of hard disk storage. 
12. All Model 80s have 8 slots, 3 of which can support either 16- or 32-bit boards. One 16-bit slot is used by the hard disk. 
13. Both the standard and the optional hard disk on the Model 80-111 use the ESOI disk interlace and are driven at 10 megabits per second. 
14. Prices do not include operating system(s) chosen by user ($120-$795) or manuals ($45-$125 each) 
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IBM PS/2 Model 80 
vs. Mac II 

ow does the price of IBM's new 32-bit machine compare with Apple ' s H recently introduced 32-bit Macintosh II? At first glance, the prices look 
pretty even, but look closely at the standard equipment: 

IBM'sPS/2 Apple's Mac Il 
Model 80-041 ModelHD40 

16-MHz 80386 16-MHz 68020 
1 megabyte of RAM 1 megabyte of RAM 
1.44-megabyte floppy 800K-byte floppy 
44-megabyte hard disk 40-megabyte hard disk 
3 open 32-bit slots 5 open 32-bit slots 
4 open 16-bit slots 
keyboard keyboard 
video card video card 

68881 coprocessor 
system software 
13-inch color monitor 

Price: $6995 Price:$6996 

To get a PS/2 that has features comparable to what comes standard with the 
high-end color Mac II, you'd have to add these options: an 80387 math copro­
cessor ($795); a 12-inch color monitor ($685); and the OS/2 operating system 
($325), which doesn't yet have graphics and windowing. Tack the costs of the 
options onto the cost of the Model 80 and the price tag reads more like $8800, 
making the Mac II about $1800 less expensive. You'd have more than enough 
left over to buy AST Research's Mac286 board ($1499), which lets the Mac run 
MS-DOS programs. 

circuitry that implements a 256- by 18-bit 
color palette. 

The system supports several modes: 
80-column text (with 640- by 400-pixel 
total resolution, 8- by 16-character box, 
16 of 256K colors), 320 by 200 graphics 
(with 256 of256K colors, 8- by 8-charac­
ter box), 640 by 200 graphics (with 2 of 
256K colors, 8- by 8-character box), and 
640 by 480 graphics (with 2 of 256K 
colors, 8- by 16-character box) . An op­
tional board lets the system boost the text 
mode resolution to 720 horizontal pixels 
and allow a 9- by 16-character box. 

In each mode, you can use any of 
262,144 possible colors . Although the 
resolution in the 320 by 200 graphics 
mode is low , the large number of colors 
available on the screen at one time (256) 
and the large number of possible colors 
(262, 144) gives the system the ability to 
produce some striking graphic images. 

The MCGA can e1imlate the old CGA 
graphics for programs that use it, but can­
not emulate EGA graphics without a spe­
cial adapter card. 

The VGA system is standard on 
Models 50, 60, and 80, and optional on 
Model 30. VGA is based on one gate 
array containing 12,750 gates. In addi­
tion to the modes supported by the 
MCGA, the VGA supports the EGA 
graphics standard and the following addi­
tional modes: text (720 by 400 total reso­
lution, 9- by 16-character matrix) and 
640 by 480 graphics (16 of 256 colors). 
The VGA arbitrates between the video 
memory and the processor, and the video 
memory and display circuitry. 

The optional 8514/A graphics adapter 
uses the systems' auxiliary video connec­
tor, a 20-pin connector in line with one of 
the 16-bit Micro Channel slots. A video 
card plugged into this slot can substitute 
its own pixel and/or timing signals for 
those on the motherboard, providing a 
way to produce different kinds of video 
displays without replacing the video cir­
cuitry on the motherboard. In this way, 
the 8514/ A supports a high-resolution 
mode of 1024 by 768 pixels on one of 
IBM's new monitors, the 8514. With an 
optional memory-expansion card, it can 
display 256 colors out of a possible 
262, 144 at this resolution. At a lower res­
olution (640 by 480), the 8514/ A adapter 
can provide additional capabilities such 
as programmable character fonts, pro­
portional spacing, and patterned area 
fills. The 8514/ A costs $1290. 

Analog Monitors 
Both the MCGA and the VGA systems 
can work with any of four new analog 
monitors: a medium-resolution mono­
chrome monitor, two medium-resolution 

cominued 
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PERSONAL SYSTEMS/2 

color monitors, and a large, high resolu­
tion color monitor. Each monitor has a 
horizontal refresh rate of 31. 75 KHz and 
a vertical refresh rate of either 50 or 70 
Hz. Total bandwidth is up to 70 MHz. 

The Model 8503 monochrome moni­
tor measures 12 inches diagonally and 
costs $250. It uses IBM's version of a 
paper-white phosphor and shows no 
flicker or unsteadiness. Both the MCGA 
and the VGA can automatically detect the 
presence of this monitor and generate a 
monochrome image by using the 6-bit 
green component of the video signal to 
get 64 shades of gray. 

The 8512 color monitor measures 14 
inches diagonally and costs $595. The 
8513 is similar to the 8512 but is slightly 
smaller (12 inches) and has a finer dot 
pitch (0.28 mm); it costs $685. 

The 8514 is a 16-inch color display 
that is compatible with the 640-by-480 
mode of the VGA and MCGA, and can 
accommodate the 8514/A video system's 
1024-by-768 resolution. It costs $1550. 

All ofthe monitors except the high-res­
olution 8514 are available now; the 8514 
will be available in July. 

The Model 30 is 
up to 2112 times as fast 

asanXT. 

MODEL30 

BIOS Compatibility 
The biggest news about the BIOS (basic 
input/output system) contained in the 
ROM of all the PS/2 computers is that it 
is almost entirely entry-point-compatible 
with the old BIOS. This means that any 
software that accesses system functions 
by calling BIOS routines (e.g., using the 
disk, changing the video display) will 
work on the new PS/2 machines. 

The PS/2 Model 30 is compatible at 
the BIOS level with the older IBM PC, 
PC XT, Portable PC, and PC Convertible 
and with most hardware interfaces. It is 
designed to maintain compatibility with 
as much software developed for the PC as 
possible. Unfortunately, code that de­
pends on a set execution time will not run 
correctly because the Model 30 runs 
faster than the PCs (8 MHz versus 4. 77 
MHz). 

The PS/2 Models 50, 60, and 80 have a 
superset of the standard PC BIOS. The 
compatibility BIOS (or CBIOS) can ad­
dress up to 1 megabyte of memory; it lets 
you run most of the currently available 
software. The Advanced BIOS (or 
ABIOS) provides support for multitask­
ing operations and can address up to 16 
megabytes ofmemory. 

The BIOS on the Model 30 resides in 
two 27256 ROMs. The BIOS for the 
Models 50 and 60 is contained in a set of 
four 27256 ROMs and takes 128K bytes. 
As with previous models of IBM com­

puters, each BIOS ROM module has a 
model identification byte located at 
FOOO:FFFE hexadecimal. 

IBM has changed some ofthe BIOS in­
terrupts, but the changes make little prac­
tical difference. For example, interrupts 
OB and OC hexadecimal (communica­
tions), OD (alternate printer), and OF 
(printer) are now reserved. Interrupt 15 
hexadecimal, which was the Cassette 1/0 
System Extensions, has been relabeled 
System Services, though it still performs 
the same functions. Interrupts 40, 41, 46, 
and 4A hexadecimal were reserved, but 
now control Diskette BIOS Revector, 
Fixed Disk Parameters, and User Alarm 
respectively. Interrupts 71 through 74, 
76, and 77 hexadecimal are now re­
served; they had been IRQ 9 through 12, 
14, and 15 (decimal). And interrupts Fl 
through FF hexadecimal, previously not 
used, are now reserved for User Program 
Interrupts. 

To the average user running most IBM 
software, these changes to the BIOS will 
be invisible . Some non-IBM programs 
will need extensive rewriting, however. 
A good example of the extent to which 
IBM has maintained compatibility with 
the previous PCs: the ROM chips also 
contain Cassette BASIC Version C 1.10. 

Micro Channel: The New Bus 
The Micro Channel bus is neither electri­
cally nor mechanically compatible with 
the old IBM PC bus. The trade-off for the 
lack of compatibility is that the new de­
sign is capable ofhigh-speed data and 1/0 
transfers, sharing resources, and multi-. 
processing support. The Models 50 and 
60 use a 16-bit-wide variant of the bus, 
while the Model 80 supports a full 32-bit­
wide data path on 3 of its 8 slots. (How­
ever, at press time, we had not yet re­
ceived full documentation on the 32-bit 
version.) 

The Micro Channel is worth examin­
ing in some detail: Basically, it's a non­
multiplexed bus (i.e., data and addresses 
have their own separate lines) that has ad­
ditional lines for transfer control, arbitra­
tion, support signals, and power. All 
logic signal lines on the channel are TTL­
compatible. The channel slots are dual­
pin card-edge connectors that accept 
11 1/i- by 3-inch peripheral cards. (See 
figure I .) 

The bus, and indeed the entire system 
architecture, shows attention to detail in 
reducing electromagnetic interference: 
every fourth pin on one side of each slot 
has a ground line, and the motherboard 
and all the cards have ground planes. The 
designers said they think such an archi­
tecture is effective for reducing interfer­
ence, not only for current machines but 
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21 
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26 
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__ - 12Vdc 

__-12Vdc 

------35 Vdc 

__+ 12Vdc 

__ +5Vdc 

__ GND 

- CD SETUP 
MADE24 

A 11 
A10 
A09 

A08 
AO? 
A06 

A05 
A04 
A03 

A02 
A01 
AOO 

-AOL 
-PREEMPT 
-BURST 

ARBOO 
ARB01 
ARB02 

ARB 03 
ARB/-GNT 
-TC 

-SO 
-S1 
M/-10 

CDCHRDY 
000 
002 

005 
006 
007 

-OS 16 RTN 
- REFRESH 
KEY 

KEY 

010 
011 
013 

Reserved 
-SBHE 
-CD OS 16 

-IRQ 14 
-IR015 

Key 

Abbreviation Full Line Name 

AOtoA23 Address Bits Oto 23 

DOtoD15 Data Bits Oto 15 

-AOL -Address Decode Latch 

-CD OS 16(n) -Card Data Size 16 (note 1 ; 
indicates 16-bit 
data on bus) 

-OS 16 RTN -Data Size 16 Return 

-SBHE -System Byte High Enable 

MADE24 Memory Address Enable 24 
(active if current address 

is 
in the first 16 megabytes 
of the address space) 

M/-10 Memory/-lnput/Output 
(distinguishes memory 
from 1/0 cycle) 

-SO, - S1 Status Bits O and 1 
(define the type of bus 
cycle) 

-CMD -Command (denotes 
valid data on data bus) 

-CD SFDBK(n) -Card Selected Feedback 
(note 1) 

CDCHR~(n) Channel Ready (note 1) 

CHRDYRTN Channel Ready Return 

ARBOtoARB3 Arbitration Bus Oto 3 

ARB/-GNT Arbitrate/-Grant (used in 
arbitrating access to 
bus) 

-PREEMPT -Preempt (used to request 
use of the bus) 

- BURST -Burst (used to signal 
extended use of bus 
in burst mode) 

-TC -Terminal Count 

-IR03to 7, -Interrupt Request Lines 
9 to 12, 14, 15 (used to signal 

1/0 slave's need for 
servicing) 

-CD SETUP(n) -Card Setup (note 1) 

- CHCK -Channel Check (indicates 
serious system error) 

AUDIO Audio Sum Node 

AUDIOGND Audio Ground 

osc Oscillator (14 .31818 MHz) 

CHRESET Channel Reset 

-REFRESH -Refresh 

1. These are separate. dedicated lines running to each slot. 

Figure 1: The Micro Channel slot pin-outs. 
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about twice as fast as current ATs 
and come with the new Micro Channel bus 

and the Video Graphics Array system. 

• 
111111111111111111111 

111111111111111111111 

The 80286-based Models 50 and 60 are 


MODEL50 

PERSONAL SYSTEMS/2 

for future systems as well. And in fact, all 
of the PS/2 systems have FCC Class B 
certification despite the fact that they are 
running at high clock speeds. 

The Micro Channel uses asynchronous 
protocols for channel control and all data 
transfers. Two lines (-BURST and -TC) 
control block transfers of data. (Editor's 
note: IBM uses the notation "-signal­
name" to indicate an active low signal. 
We'll be using this notation here.) A data 
transfer can go either to memory or to an 
1/0 device, as determined by the state of a 
signal line (M/-10). 1\vo status lines 
(-SO and -S 1) define the transfer as a read 
or write operation. The lines -PRE­
EMPT, ARB/-GNT, and ARBO through 
ARB3 handle bus arbitration. 

Lost or "phantom" interrupts can be a 
problem with concurrent processing. 
IBM said that to avoid the problem, it de­
signed level-sensitive interrupts (replac­
ing the edge-sensing interrupts used in 
the IBM PC) to allow for intrinsic sharing 
of the interrupts on all levels of the bus. 

In the level-sensing scheme, each pe­
ripheral card toggles an "interrupt pend­

co11ri1111ed 
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Whether your tape data comes fr£lm millions of miles away by 
satellite or from just down the hall in accounting, our "TAPE CONNEC­
TION" can read and write W' 9-track magnetic tapes using your PC! 
Over 500 million reels of magnetic tape are in use by most mainframe 
and minicomputer systems. For more than 25 years, W' 9-track tape 
has been the standard worldwide for storing and retrieving large data 
files. Why not let your PC and our tape system assist you in using the 
vast resources of the tape data world? 

Supporting 800 NAZI, 1600 PE and 6250 GCR, our file transfer soft­
ware processes labeled or unlabeled tapes from most computer systems, 
including IBM OS/DOS, DEC/VAX, UNISYS, Honeywell, Burroughs, 
NCR, and HP. Large multivolume tape reels can be transferred to disk 
at rates up to 5 MB/minute! Backup and restore capabilities work well 
with Novell networks for IBM XT/AT. With our Tape Data Extraction soft­
ware, you can read packed fields, select and extract specific records 
and fields, such as payroll or personnel data, tax structure statistics, 
department records, as well as import data into LOTUS 123. You'll find 
so many applications for your particular business. You could even use 
your PC to read and display NASA's Voyager II mission data tapes, such 
as this highly enhanced image of Saturn's rings recorded from a distance 
of 8.9 million kilometers (from the tape library spown above). 

We have years of experience with IBM mainframes using magnetic 
tape, so we're qualified to assist you in implementing and supporting 
your application. Since 1981, we have supplied thousands of conver­
sion systems throughout the world, including most of the Fortune 500 

Inquiry 109 for End-Users. Inquiry llO for DEALERS ONLY. 

companies. Our customer support personnel are available to answer 
your questions, free of charge. Our high volume allows us to offer low 
prices on Anritsu, Cipher, Kennedy and Qualstar equipment. Systems 
come complete and ready to use with controller card, cables, software 
and drive. Ranging from $2995 to $8995, we have a system for you, 
so call us today! 

Dealer and volume discounts available. 

1; FLAGSTAFF 
~ ENGINEERING 

1120 Kaibab •Flagstaff, Arizona 86001 • 602-779-3341 
Compusol-Europe • 12 Rue Rosenwald• 75015 Paris 
Tel 530.07.37 •Telex 205431 F 

http:530.07.37
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DISC DATA lVIANAGER: 

For people who need 

a lot of storage now. .. 


Introducing the DISC DATA MANAGER™ 
from Seagate. The high-capacity storage subsystem 
that expands module by module to meet your 
changing needs. 

Since you choose the capacity, you never pay for 
more storage than you need. Yet, affordable growth 
is there when you need it. 

The DISC DATA MANAGER is a SCSI sub­
system that provides compatible storage for many 
environments. Including PC-DOS* and Novell's 
popular Advanced Netware'.~ 

As your needs for storage sharing increase, the 
DISC DATA MANAGER can be converted into 
the LAN DATA MANAGER~ a high-performance, 
IBM~'-compatible file server. 

But this is just half the story. 

OS)> Seagate 

ing" latch and holds the interrupt line 
active until it is serviced. By having the 
interrupt handler check all the cards' 
latches until none are pending, multiple 
peripheral cards can service interrupts 
without losing any of them. Level-sens­
ing interrupts have the additional advan­
tage of being resistant to line noise. In the 
Micro Channel, 11 prioritized interrupt 
lines use level-sensing interrupt signals. 
(From highest priority to lowest, they are 
-IRQ9 through -IRQ12, - IRQ14 through 
-IRQ15, and -IRQ3 through -IRQ7.) 

Each slot also has several lines that are 
not shared (see figure 1, note 1) and 
others that are used to indicate the data­
transfer width (16 or 32 bits wide; 8-bit 
transfers do not require a signal), card-se­
lected feedback (which indicates slot oc­
cupancy at a specific address), and card 
setup (used to select cards during system 
configuration) . The bus also contains 
provisions that allow cards to slow down 
the system speed, and in some cases to 
speed it up. By taking advantage of this, 
designers can build cards that will run in 
any Micro Channel system, whether it 
uses a 10-MHz 80286 or a 16- or 20­
MHz 80386. 

The AUDIO and AUDIO GND (audio 
ground) lines provide a single audio line 
that can be fed to the system's audio out­
put or used as a path for an audio signal 
between peripheral cards. The frequency 
response ofthe line is 50 Hz to 10 kHz. 

A central arbiter device (located on the 
motherboard) coordinates bus access. A 
card requests use of the bus by driving the 
-PREEMPT line active. The central ar­
biter permits an arbitration contest to take 
place as soon as the current card releases 
the bus: The central arbiter signals the 
start of an arbitration cycle (the ARB/ 
-GNT line is driven to the arbitrate 
state), and the competing cards drive 
their arbitration levels onto lines ARBO 
through ARB3. The fixed arbitration 
level for the card is set at system boot-up 
by a system configuration program. The 
card with the lowest arbitration level, and 
thus the highest priority, wins the con­
test. The winner gets access to the bus as 
soon as the central arbiter drives 
ARB/-GNT to the grant state. 

The arbitration logic is fair in that it 
gives each card that entered the competi­
tion a chance at the bus before st~ing an­
other arbitration contest. The ar!Jitration 
mechanism, by the way, is the same as 
that used to arbitrate the DMA channels. 
This should reduce the work for some 
designers. 

Because each card can have its own 
priority level, you might expect to have to 
set DIP switches to configure the system 
and its cards. But instead, a feature called 
Programmable Option Select (POS) auto­
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mates the process. (As one IBM designer 
told us, "We think DIP switches are ap­
propriately named.") Under POS, each 
card has its own identity code. Of more 
than 64,000 possible codes, IBM has re­
served half for itself; the rest will be 
divided up among third-party developers . 
At boot-up, the system determines which 
cards are present and compares this with 
a list of cards stored in nonvolatile RAM 
during the last power-up. If it detects no 
new cards, the system loads any registers 
on the cards with data from the nonvola­
tile RAM. No switches or jumpers are 
needed on either the motherboard or on 
any expansion cards. If the system dis­
covers a new card (or fails to recognize an 
old one), it can disable the card and give 
you the option of running a configuration 
utility to assign system resources to it. 
This ability to disable unknown cards 
also adds a measure of security; a mal­
functioning peripheral card is less likely 
to remain on-line and crash the 
computer. 

New Operating Systems 
The PS/2 machines can use either of two 
new operating systems: PC-DOS 3.3, 
which is available now, and Operating 
System/2, designed for 80286 and 80386 
systems, which won't be available until 
next year. 

DOS 3. 3 is an enhanced version of the 
DOS 3.2; it costs $120, but you can up­
grade from previous versions of PC-DOS 
for $75. 

DOS 3.3 solves some of the problems 
of its predecessors. For example, it can 
address a hard disk larger than 32 mega­
bytes by dividing it into several partitions 
(former versions allowed multiple parti­
tions, but PC-DOS could address only 
one of them). 

Several new commands help DOS 3.3 
meet the needs ofan increasingly sophis­
ticated environment. The APPEND com­
mand makes it easier for your program to 
find files in other subdirectories. CALL 
allows a batch file to execute another 
bat~h file, then return to continue its own 
execution. FASTOPEN is a terminate-and­
stay-resident routine (the kind that gives 
you pop-up desk accessories) that creates 
a filename cache to speed up the reopen­
ing of recently used files; this command 
improves the performance of the com­
puter when it has files that are opened and 
closed often (as with networked files). 

IBM's OS/2 promises to have some 
very impressive capabilities when it be­
comes available. OS/2 is a multitasking 
system that can access up to 16 megabytes 
of memory . The new operating system 
will incorporate several features of IBM's 
newly announced Systems Application 

continued 

... and ·a lot more 

in the future. 


With the DISC DATA MANAGER, you can add 
more disc drives as your need for storage grows. 
Adding one or more drives gives you a capacity range 
from 160 MB to over 1 gigabyte. 

Using multiple drives, you can perform 
overlapping operations. Or back up important files 
on separate drives. There's even an optional 40 MB 
tape drive for archival storage. 

Best of all, the DISC DATA MANAGER is 
made by Seagate, the people who have built reliable 
performance into more than 5 million SW' hard 
disc drives. 

For more information on the storage subsystem 
that grows with you, call us. 800-468-DISC. In 
California, 800-468-DISK. Ask for Tim. 

DISC DATA MANAGER 
.,.1LAN DATA MANAGER 

are trademarks ofSeasate 
fechnology. IBM and PC-DOS 

are regtslert:d trademark s of 
ln ternalmna l Busmess 

Machines Corporation. Novell 
Advanced Netware as a trade· 

mark ofNove U. Inc. 

~Seagate 
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YOU DON'T HAVE TO LOOK 

BIG AND POWERFUL 


TO BE BIG AND POWERFUL. 

The Migent Pocket Modem~ It only weighs 


9 oz. And it works on 9-volt battery or ac 

power, so you can take it anywhere you need 

your PC. 


But don't let the size fool you. It's 100% 

Hayes-compatible. With a full set of Hayes-AT 

commands. It runs at 300 or 1200 bps. And 

comes complete with software, ac/dc power 

converter, cables and battery, so it's ready to 

use. To find out more, call CBOOJ 633-3444, 

Dept. 608, and ask for Alexis. And we'll show 

you what real power looks like. 


MIC-:NT"' 
Migent, Inc. , 865 Tahoe Blvd. , Call Box 6, 


Incline Village, Nevada 89450-6062 


What IBM Didn't Do 
or months (years even), rumors have been flying about what IBM would do F with its next generation of microcomputers. Discussions with IBM person­

nel have contradicted many of the more prominent rumors. What fullows is a list 
ofwhat IBM says it did not do with its new machines. 

• IBM did not alter the masks ofthe Intel 80286 or 80386 chip. 
• IBM did not, and said it has no plans to, introduce a VM-type OS. 
• IBM did not decide to hold offthe 80386-based system until 1988. It is sched­
uled to be available in July of this year. 
• IBM did not divide communications functions between the motherboard and a 
proprietary card to make third-party communications products harder to build. 
• IBM did not arbitrarily change the bus and the card size-the 32-bit bus intro­
duced on the Model 80 appears to be a solid foondation that can be built on for 
years to come, supporting multiprocessing and very high speeds. 
•IBM did not change the floppies to 3!/z-inch drives without good reason; the 
double-sided microfloppies hold 1.44 megabytes of data and are faster and more 
reliable than 5!Ji-inch drives. IBM also predicted much higher densities to come 
on 3 1h-inch drives. 

IBM did announce its own windowing system, the Presentation Manager; it 
will be about two-thirds Microsoft Windows and one-third proprietary. The 
windowing system, shown in simulation, looks significantly different from Win­
dows, the Macintosh environment, GEM, or anything else. Microsoft has an­
nounced thatWindows2.0 (which will run under DOS 3.3, but not OS/2)will be 
visually identical to the Presentation Manager . . 

Architecture (SAA), which will reported­
ly present a common user interface 
across all of IBM's systems. Eventually, 
it will have a user interface based on win­
dows, graphics, and icons. And. a later 
Extended Edition will include a relational 
database and communications functions. 

The first version of OS/2, called Stan­
dard Edition 1.0, will appear in the first 
quarter of 1988. It will have no graphics 
or windows and will cost $325. 

The next version of OS/2, Standard 
Edition 1 . l , will contain a Presentation 
Manager, which IBM said will include 
graphics, windows, typographic-quality 
text fonts, and icons. The Presentation 
Manager is based on Microsoft's Win­
dows and on the Graphical Data Display 
Manager (GDDM) interface on IBM's 
3270 systems. However, IBM said that 
the Presentation Manager's interface will 
be significantly different from those of 
Windows, the Apple Macintosh, or Digi­
tal Research's GEM. 

A later version of OS/2, the Extended 
Edition, will have all the features of the 
Standard Edition plus a version of IBM's 
DB2, a mainframe-based relational data­
base, and a version ofSQL, IBM's struc­
tured query language. In addition, it will 

co111i11ued 
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Introducing the revolutionary new 1/4-inch

cartridge from DEi. Series D Gold~M 

You think nothing lasts forever? 
Think again. 

After years of pushing the limits 
of 1/4-inch technology, the daring 
and resourceful engineers at DEI 
have finally outdone themselves. 

They've come up with a higher­
performance, higher-capacity 
1/4-inch cartridge that, storage­
wise, begs comparison with 
formats twice its size. 

But they didn't stop there. DEI 

went to extremes to extend the 
reliability of the 1/4-inch cartridge 
as well. 

The net result? The most rugged, 
high-capacity; high-performance 
1/4-inch cartridge the wodd has ever 
seen. And a guarantee to prove it. 

Here's the inside story. 
The media in the Series II Gold 

is a proprietary anisotropic formula 
called LT-9000."' LT-9000 can store 
up to 150 MB per cartridge. It yields 
half the data drop-outs. It causes 
significantly less wear on recording 
heads than conventional media. And 
it lasts two times longer. 

Mechanically, the Series II Gold 
is the most sophisticated cartridge 
in the world. But, complicated it's 
not. In fact, thetapeguidingsystem 

of the cartridge is so simple and 
exact, it's the least problematic car­
tridge ever made. 

Hence, with great confidence we 
assure you that every DEI Series II 
Gold cartridge will last forever. 

That doesn't mean you can drive 
a truck over one and expect it to 
keep working. But it does mean 
that in the event that a DEI Series 
II Gold cartridge fails due to 
normal use, we'll gladly give 
the purchaser a new one. 

mi..--·--1 ~..:;...... ..:::;..: 
~:::::;::::.::::::::•® -- :::•:::··:::::::-::: 

Because every little bit counts~· 
OE1 Series II c;uld is a trademark of DEL 
LT-~000 is a lrndl'nrnrk of DEL ©198h. llEI USA: DEi, 10170 Sorrento Valley Road, San Diego, California 92121 


Phone: In California- 1-(619) 452-7840. Outside California-1-800-DEI-TAPE 

EUROPE: DEI-EUR0-85187307; FAX-01144293775527 
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Bluespeak 

I iBM is one of the few entities that, 

like Big Brother or the Cheshire 
Cat, can make a word mean, ·what it 
wants it to mean. If you should eve11 
encounter unfiuniliar words in refer­
enee to mM: products, the following 
list might hel,p: 

Real-world 
IBM word definition 

contain an advanced communications 
manager, which lets users communicate 
concurrently via several different proto­
cols. It will cost $795. For more details 
on the general structure and operation of 
OS/2, see "Microsoft's New DOS," on 
page 116 of this issue. 

Only The Beginning 
Overall, the PS/2 computers are a re­
spectable design with considerable room 
for growth. One of the most significant 
aspects of the announcement is the an­
nouncement itself: Now that IBM has 
shown its hand, the rest of the industry 
can move forward again. 

We were pleased to find that IBM has · 
not, as some rumors said, created a pro­
prietary (and therefore hard-to-copy) 
computer by having Intel create a custom 
version of the 80286 and 80386 proces­
sors. Though IBM is secretive about 
many aspects of its design, it has pledged 
to document BIOS entry points and 
Micro Channel signals, thus opening the 
design to software and peripheral-card 
developers (but not to designers of com­
patible computers). A critical issue for 
companies making PS-compatibles is 
whether or not IBM will sue to defend its 
patent of the Micro Channel bus. 

Unfortunately, the absence of the OS/2 
software until sometime in 1988 leaves 
us, for now, with a line of computers that 
are little more than high-speed IBM PCs 
with large hard disks. Worse, software to 
exploit the unique features of the Model 
80's 80386 processor appears to be even 
farther off (OS/2 is written in 80286 ma­
chine code and does not use any 80386­
specific features). The PS/2's ability to 
run multiple processors off the Micro 
Channel bus and to run up to a gigabyte's 
worth of programs under OS/2 offers a 
promise of high performance sometime 
in the future. We will not be able to gauge 
the true worth of this product line until we 
begin using these new features. • 

Editor's note: In the next issues ofBYTE, 
we'll continue to examine the underlying 
technology and implications of the new 
IBM hardv.'<lre. Our coverage will include 
full product reviews of the new systems. 
And in a new series of articles called 
"1he New Generation" we'[[ begin in­
depth ongoing comparisons between the 
two major new families of32-bit personal 
computers: the 80386-based machines 
(such as the IBM PS/2 Model 80), and 
the 68020-based machines (such as the 
Mac I/). 

adapter 
channel 
facility 

feature 

fixed disk 
pel 
planar 

peripheral card 

bus 
usually a 
combination 
of hardware 
and software 
a hardware 
add-in, usually a 
peripheral card 
or a disk drive 
hard disk 

pixel 
motherboard 

Sch ematic 
Capture 

Auto-Routing 

SoftWest Tool Kit 

) Success! 
New features! Increased performance! Introducing the NEW Auto-Board System 2.1, com­
panion software to AutoCAD® , for printed circuit board design! It still has Schematic Cap­
ture, Component Layout, and multiple Auto-Routing strategies. Now it's improved with 
0.001" resolution, trace hugging and 45° bends, plus the SoftWest Tool Kit featuring Back 
Annotation, Netlist Comparator, Combiner and Formatter. Prices in USA start at $2500.00. 
For more information call: The Great SoftWestern Company, Inc. 

Japan I AppllCAD 207 W. Hickory, Suite 202 
Tel: 03(498)-6235 Fax: 03(498) 6238 Denton, Texas 76201 

Sweden I EMT AutoCAD Center U.S.A. 
Tel: 07(563)4020 Telex: 854 12352 

United Kingdom I Datech, LTD. 
Tel: 0689-36231 Telex: 261 7 52 

France/ l.S.T.C. 
Tel: (1)45.32.80.01 Telex: 201 297 

1-800-231-6880 
INFORMATION & ORDERS 

1-817-383-4434 
TECHNICAL ASSISTANCE AutoCAD is a rc~i:ucred aaemarK or t \urodesk, lnc. 
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I PRINTING SYSTEM PRIMAGE 

• 	 FULLY FORMED LETTER QUALITY PRINTER­

Diablo 630* Emulation 

I • GRAPHICS AND TEXT PRINTER-Epson FX-80 
GRAFTRAX** Emulation 90-GT™ 
 • 	 INTEGRATED PAPER HANDLING-Fully 
automated PAGEMATE® letter and envelope 
system11DAISYGRAPHER"rM • 	 EXCLUSIVE RIBBON SENSING SYSTEM***­
Three way ribbon protection, providing 90 CHARACTERS PER SECOND 
security for unattended operation 

• 	 MULTILINGUAL OPERATION-IS standard 
language sets 

Who said you can not print graphics with a daisy wheel printer! Primages once again uses advanced technology 
to bring a new dimension to Office Automation printing. The Primages 90-GT "Oaisygrapher" emulates the 
Epson FX-80** Graftrax** (bit map graphics mode). This allows graphic images to be printed within fully 
formed text fields-real letter quality that only a daisy wheel printer wi II allow, taking full advantage of the ever 
increasing sophistication of Office Automation applications. This is in addition to the standard Diablo 630* 
emulation ... both are now standard and all this at 90 characters per second! 

' . 
ACTUAL 
SAMPLE 

PRINTOUTS 

*Diablo. HYTYPE II are registered trademarks of Xerox Corp. 
**FX-80. Graftrax are registered trademarks of Epson America. Inc 

***When using the patented Primage Jogger Plus ribbons 

151 Trade Zone Drive, Plaza V. Ronkonkoma. NY 11779 15161 585-8200 Telex: 221674 FAX (516) SBS-213 
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Eva White and Richard Grehan 

Microsoft's 

New DOS 

[Editors' Note: ~ based this article on 
our evaluation of alpha-release software 
and documentation , and on a series ofin­
terviews with Gordon Le twin, chief archi­
tect ofthe OS/2 project. ) 

n 1981, IBM introduced 
MS-DOS 1.0 with the 
Intel 8086-based IBM 
Personal Computer. The 
operating system was 

very similar to the then-predominant 
CP/M. It was actually a redesign of an 
earlier operating system written to mimic 
CP /M's functions and style of operation. 

Through the years , Microsoft has 
steadily built on MS-DOS: version 1.25 
added support for double-sided disks; 
version 2.0 provided for Unix-like hier­
archical file structure and hard disks; ver­
sions 3 .0, 3 .1, and 3. 2 added support for 
1.2-megabyte floppy disks, higher-ca­
pacity hard disks, Microsoft Networks, 
and 3 V2-inch floppies . With each en­
hancement, compatibility with preceding 
generations of MS-DOS was an impor­
tant-and restricting-consideration; it 
kept Microsoft from adding significant 
new functions to the operating system. 

What's more, the 16-bit 8086 is be­
coming obsolete in a world increasingly 
dominated by 32-bit microprocessors . 
Microsoft is attempting to overcome 
these limitations with a new operating 
system that harnesses the power of Intel's 
80286: OS/2. 

OS/2 is an 80286-based, multitasking, 
single-user operating system that sup­
ports a single real-mode application and a 
theoretically unlimited number of pro­
tected-mode applications (the amount of 

Eva Ht'hite and Richard Grehan are tech­
nical editors at BYTE. They can be 
reached at One Phoenix Mill Lane, Pe­
terborough, NH 03458. 
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RAM available determines the number of 
simultaneous tasks OS/2 can support be­
fore performance becomes unacceptably 
slow). OS/2 will also run on 80386 ma­
chines, since the latter's instruction set is 
a superset of the 80286's . 

In developing OS/2, Microsoft's goal 
was to provide system software that would 
be suitable for an office-automation en­
vironment. Everyone would have their 
own computer with which they can per­
form multiple tasks and communicate 
through network links. [Editor's note: 
For a discussion ofarchitectural consid­
erations, see the text box, "Design 
Goals, " by Gordon Letwin. ) 

OS/2 provides a powerful, flexible 
foundation that will make the eventual 
migration to the 80386 relatively pain­
less. While this new operating system 
will only run on a machine using an 
80286 chip (or higher), the designers 
have provided an impressive amount of 
downward compatibility for the current 
base of DOS applications. 

Dual Modes 
The 80286 (used in the IBM PC AT and 
compatibles) offers two modes of opera­
tion: the real mode and the protected 
mode. In the real mode it runs programs 
written for the 8086 unaltered. In the pro­
tected mode it provides, through hard­
ware, protection and virtual-memory 
management for multitasking. But in­
compatibilities between the two modes 
prevent most 8086 programs from run­
ning without modification under the pro­
tected mode of the 80286. (The 80386's 
virtual 8086 mode should solve these 
problems.) 

In protected mode the operating system 
provides virtual-memory management, 
task management, and protection. With 
virtual-memory management, your ap­
plications get access to the 16-megabyte 

real-address space of the 80286 and a 1­
gigabyte virtual-address space. A three­
level priority scheduler allots processor 
time slices among the tasks. The operat­
ing system takes advantage of the 80286's 
protected mode to isolate tasks from one 
another. 

Under OS/2 real-mode applications 
can do everything they could do under 
previous versions of MS-DOS-but no 
more. This shouldn't be much of a prob­
lem because most people will use the 
real-mode area-referred to as the 3.X 
box-to run their DOS 3 applications. (In 
this article, DOS 3 means all versions of 
DOS 3.) Anyone developing new soft­
ware under OS/2 will probably prefer to 
use the protected mode where the appli­
cation programmer interface (API) is 
richer and the debugging facilities are 
more sophisticated. 

Figure 1 is a memory map of OS/2. 
The operating system itself sits at the low 

Multitasking (with 
semaphores, pipes, and 
queues), virtual 
memory management, 
protection, and 
compatibility with 
existing software are 
just some of the features 
of Microsoft's OS/2. 
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end of memory, occupying about 90K 
bytes. The 3.X box resides just above it. 
Notice that the" high-water mark" of the 
3.X box is user-adjustable between an 
address of 512K bytes and 640K (the ac­
tual memory available to the 3.X box is 
that address less the size of the operating 
system). Sitting above the high end of the 
3.X box are BIOS routines and screen 
memory, and above them are the non­
movable protected segments and non­
movable, nonswappable code (this is 
where the memory management code for 
disk swapping resides-you can't swap 
the swapping code) . Finally, the top end 
of the system's memory is the domain of 
the swappable protected-mode applica­
tions. (Any memory between the top of 
the 3. X box and the BIOS region also 
goes to protected applications.) 

A user-alterable argument in a config­
uration file lets you disable the 3. X box 
entirely. Ifyou do this, you can run OS/2 

in as little as a megabyte. If you want to 
run the 3.X box, however, the designers 
recommend at least 1152K bytes of mem­
ory (640K bytes below the BIOS area and 
512K bytes above the I-megabyte line) . 
Some memory-expansion cards use 
linear addressing for their memory above 
1 megabyte. In this case, any memory be­
yond 1 megabyte that the system finds at 
boot-up goes to protected-mode applica­
tions. Other expansion cards window 
their memory into a fixed-size block 
within the lower 1 megabyte. The 3.X 
box can use this memory, and according 
to Microsoft, such memory cards should 
work correctly in OS/2.) 

Screen Groups 
OS/2 uses screen groups to manage 
multiple tasks on a single machine. Think 
of screen groups as a series of virtual 
PCs. The session-manager portion of the 
operating system handles the switching 

from screen group to screen group. 
In the version of OS/2 we looked at, 

the session manager displays a menu 
showing the current screen groups. Ifyou 
have configured the system for a 3. X box, 
you will see one real-mode screen group 
that uses the command processor COM­
MAND.COM and a selection to "start a 
program," which, each time you choose 
it, starts a new protected-mode screen 
group using the protected-mode com­
mand processor, CMD.EXE. To switch 
to another virtual PC, you press the ses­
sion-manager key combination, Control­
Escape to returns to the menu of the cur­
rent screen groups. Pressing Alt-Escape 
rotates you through the menu. You press 
the Return key to choose a menu item. 

According to Microsoft, the final ver­
sion of OS/2 will run with Microsoft 
Windows . Presentation Manager, the 
graphical user interface, and a mouse. It 
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will work as just described except the ses­
sion manager menu will be a drop-down 
menu on the current screen group; you 
click the mouse on a menu option to 
change to another screen group. The Pre­
sentation Manager is the protected-mode 
version of the real-mode Microsoft Win­
dows already available for DOS 3. It will 
handle the output of separate tasks to a 
single physical display . 

Because of screen groups, it should 
take you very little time to get comfort­
able with OS/2. The protected-mode 
command processor gives you the famil­
iar DOS commands such as attribute, 
chkdsk, diskcopy, and so on. One new 
command available in protected mode, 
detach, Jets you start a background pro­
cess. (More information on the multi­
tasking scheduler later in this article.) 

Since OS/2 was designed as a single­
user system, you do not need a command 
for Jogging off the system. But before 
turning off the computer, you must check 
your screen groups and shut down all 
tasks gracefully (similar to earlier ver­
sions of MS-DOS, only now you have to 
rememberto exit more than one process) . 

The disk structure of OS/2 is identical 
to the structure of DOS 3, so it can read 
disks you are using in your PC. While 
this means that OS/2 continues to carry 
all the limitations of the old disk directory 
structure (e.g., the 32-megabyte disk vol­
ume limit), the designers have laid the 
groundwork for removing these limits 
and adding file protection (file I/O calls 
contain extra arguments that will be used 
for this purpose in a future operating 
system). 

High memory 

Under OS/2, it will be very important 
to give volume names to your floppies. In 
a multitasking environment, when a 
number of programs are executing simul­
taneously, the odds of writing to the 
wrong floppy are extremely high. The 
designers added a field to the disks so that 
each floppy carries a unique ID number. 
This ID is derived from the user-entered 
disk volume name and a system-gener­
ated 32-bit binary number. You should be 
sure to use the DOS label command for 
any DOS 3 disks that don't have a name 
before using them under OS/2. 

Protected Mode 
If you've done any programming under 
existing versions of MS-DOS, you are al­
ready familiar with all the features avail­
able to OS/2's 3.X box. It is obvious, 
then, that the real power ofOS/2 lies in its 
offerings to the protected-mode applica­
tions. Consequently, for the remainder of 
this article we'll concentrate on the pro­
tected-mode portion of OS/2 (unless we 
specifically state that a certain function is 
available to real-mode applications). 

Programmer Interface 
and Dyna-Links , 
While the user interface of OS/2 is simi­
lar to previous versions, the application 
programmer interface (API) has been 
dramatically reworked. The most signifi­
cant change is that programmers will no 
longer issue interrupts for services . All 
work in the system is done through a gen­
eralized procedure call interface imple­
mented through dynamic links (dyna­
links, for short). 

Protected-mode applications 

Resident DOS code 

640K ____.., ______________. 

3.X box 
. I 

Approximately 90K ~---------------

Figure 1: A memory mnp ofOS/2. This figure shows a system configured 
for both protected- and real-mode applications. You can set up an OS/2 system 
for protected-mode tasks only, in which case the 3,X box disappears and 
protected-mode applications can use its memory. Also, you can adjust the 640K 
boundary at the top ofthe 3 .X box to some lower value, freeing the mem01y 
between it and the BIOS area for use by protected-mode tasks. 

Using a procedure call mechanism for 
requesting system services is quite an im­
provement over using interrupts . It pro­
vides one interface to all system services, 
hides the implementation of those ser­
vices, and allows routines to have more 
meaningful names. When making far 
calls to routines that expect their argu­
ments to be passed to them on the stack, 
programmers will now use the Pascal 
calling convention. Several C compilers 
can specify the Pascal calling 
convention.) 

Another advantage of using a proce­
dure call is that you cannot overload one 
of the software interrupts. Interrupt vec­
tor redirection in DOS 3 often causes 
problems when several TSR (terminate 
and stay resident) pop-ups are installed 
on the same machine and end up fighting 
over control of a single vector. Permitting 
such activity on a multitasking system 
could be disastrous. (Applications that 
execute in the 3.X box can continue to re­
direct vectors and use INT 21hs just as 
before.) 

The new call scheme allows much of 
the operating system to be stored on disk 
in dyna-link libraries and pulled into 
memory only as needed. Dyna-linking 
means a program's external references to 
subroutines in other segments are re­
solved at run time rather than at link 
time. OS/2 delays binding of routines by 
using special "stub code" in place of the 
actual code in the executable file gener­
ated by the linker. This stub code con­
tains the module name and entry point of 
the actual code. 

There are two kinds of dyna-links: pre­
load and load-on-demand. OS/2 loads 
segments marked preload into memory 
when the user starts the application and 
faults-in those segments marked load-on­
demand as the application needs them. 

So that a dyna-link routine operates ef­
ficiently in OS/2's multitasking environ­
ment, each routine has three segments: 
code, instance data, and global data. The 
code segment's function is obvious: it is 
the executable portion of the routine . The 
system creates an instance-data segment 
for every user of the routine (i.e., if sev­
eral tasks call the same dyna-link routine, 
each task will get its own instance-data 
segment associated with that routine). 
However, only one global data segment is 
created for its associated dyna-link rou­
tine, regardless of how many customers 
the routine has. 

Dyna-links give OS/2 the flexibility to 
handle future hardware and software 
changes efficiently. With them, you can 
package such services as database en­
gines in dyna-link libraries and these li­
braries need not even come from Micro­

cominued 
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M icrosoft designed OS/2 with the 
future of the office automation en­

vironment in mind-where microcom­
puters on every desktop handle the rou­
tine information-manipulation tasks of a 
modern office, and the rapid flow of in­
formation via networks replaces the 
slow flow via paper. We built OS/2 so 
that it achieves the following goals: 

• It provides device-independent graph­
ics drivers, but it does not introduce any 
significant overhead in doing so. 
• It gives applications direct access to 
high-bandwidth peripherals, but it vir­
tualizes the use of those peripherals to 
prevent cross talk. 
•It provides a fully customized environ­
ment for each program and its descen­
dants, yet it also provides a standard en­
vironment that is unaffected by other 
programs in the system. 
• It provides a protected environment to 
ensure system stability. It still provides 
applications with all the capabilities they 
had under nonprotected systems, but it 
doesn't limit the capabilities they can 
add in the future. 

OS/2 is similar to traditional multitask­
ing operating systems in many ways: It 
provides multitasking, scheduling, disk 
management, memory management, 
and so on. But it is as different from 
them as an office desktop environment is 
different from a multiuser mainframe 
environment. Traditional multitasking 
systems were designed at a time when 
computers were very costly; maximiz­
ing the machine's throughput and utili­
zation was important. 

Powerful microcomputers are now 
relatively inexpensive. In designing 
OS/2, we attempt to maximize the ma­
chine's response and utility to its user. 

OS/2's emphasis on a graphical user 
interface is a departure from traditional 
operating systems. [Editor's note: The 
first release of OS/2 will not provide 
graphics support in its video 110 pack­
age; programs will have to do their 
graphics work through direct device 
control.] A powerful graphics capability 
is essential to an office-automation oper­
ating system. Such facilities were rare in 
minicomputer operating systems be­
cause they required a lot ofmemory and 
compute power to drive high-resolution 
displays. Today's microcomputers have 
the necessary memory and CPU power. 

OS/2 also differs from traditional 
minicomputer operating systems in its 
management of devices. The classic de­
vice driver interface is too slow and one­
dimensional for effective use of the 
graphics-display screen and the mouse, 

Design Goals 


yet some system interface is needed to 
provide display-device independence. 
Instead of screen device drivers, OS/2 
uses a set of three dynamic-link pack­
ages to provide a high-performance yet 
device-independent interface to the 
screen, mouse, and keyboard. Packages 
such as Microsoft Windows can partial­
ly replace these dynamic-link routines, 
letting Windows or similar packages 
seamlessly support non-Windows 
programs. 

Most minicomputer systems virtua­
lize-or share-all devices among the 
running applications. Since users are 
physically remote from the CPU, their 
only personal system is their terminal 
and a low-bandwidth OS-based inter­
face . OS/2 virtualizes some system re­
sources such as system RAM and disks, 
but allows applications direct access to 
private devices such as special display 
hardware, light pens, digitizer tablets, 
and so on. Such direct access is critical 
for good performance from high-band­
width devices. 

OS/2's environment is protected so 
that applications cannot help themselves 
to what they need by manipulating sys­
tem memory or devices, but this also re­
stricts an application's ability to effec­
tively add new features to the system. 
This means that OS/2 must provide 
functions to support anything that a cur­
rent or future application might need. 

Since Microsoft cannot possibly an­
ticipate all conceivable programs, the 
OS/2 design includes a variety of adapt­
able, expandable interfaces that can ac­
commodate future requirements. With 
dynamic linking, for example, you can 
access services from DOS, from library 
routines, and from other processes in a 
flexible yet controlled way . You can up­
grade the system, add packages and ser­
vices, and process and distribute data 
across the network, yet the clients of 
those services will continue to see an un­
changed interface to those services. 

A multitasking system runs many pro­
grams in one computer. Ten programs at 
once means that the chances of a pro­
gram bug cropping up are ten times 
greater. Worse, an errant program may 
damage another, thereby hiding the true 
cause of the problem, or perhaps just 
producing an incorrect result. OS/2 is 

by Gordon Letwin 

designed so that errors are isolated to the 
program that caused them. The pro­
gram's normal operation-memory 
consumption, keyboard usage, and so 
on-does not affect others. It also re­
stricts a program's ability to interfere 
with others by the manipulation of glob­
al resources, such as the screen or key­
board. A protected-mode application 
can control the screen and keyboard 
within its own screen group, but it can­
not prevent the user from switching to 
another screen group and interacting 
with the application running there. 

It is commonly thought that applica­
tions programmers are at the mercy of 
the systems designers because applica­
tions have to use the facilities provided 
by the system. Actually, the opposite is 
true; systems designers must ensure that 
existing applications continue to run on 
any new release. 

An operating system can only succeed 
when there is a good selection of popu­
lar applications that will run on it. Those 
applications, in turn, are only written 
for already successful systems. This 
catch-22 means that downward compati­
bility with earlier DOSs is critical to 
bootstrap OS/2 into the marketplace. 
OS/2 provides this compatibility by ded­
icating one of the screen groups as the 
3. X box. A lot of effort went into provid­
ing DOS 3 compatibility, but there was 
no question that it had to be there. 

In designing OS/2, we had to strike a 
balance between many sometimes con­
tradictory goals: We had to provide a 
flexible operating system environment, 
yet that environment had to be fast. We 
wanted to provide application program­
mers with a rich API that would form a 
stable application base for years to 
come. But we couldn't do this at the ex­
pense of people who have a large invest­
ment in applications running under ear­
lier versions of pos. 

We saw the fundamental incompati­
bility between protected mode and real 
mode as our one chance to break com­
patibility with elements of earlier ver­
sions of DOS that are unsuitable for a 
multitasking, networked, protected en­
vironment. Since programmers will 
have to modify their programs slightly to 
run in protected mode anyway, we took 
this opportunity to have them modify the 
programs a bit further and stop undesir­
able features from being passed on tofu­
ture versions of the system. Seeing this 
break in compatibility as a one-time 
event put us under a lot of pressure, but 
we believe that with OS/2, we have de­
signed an operating system that we will 
be able to support for a great many years 
and releases to come. 
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soft. A programmer can use a dyna-link 

package to extend the operating system . 

He can install it and then call the entry 

points as though they were part of the op­

erating system. In fact, the system, 

screen, mouse, and keyboard services are 

actually dyna-link packages. A program 

like Microsoft Windows can simply re­

place the standard screen and keyboard 

driver with its own so that a program­

without knowing it-is then "talking" 

through Windows . 


Scheduling 

OS/2 uses a preemptive three-level prior­

ity scheduling system. Each task has a set 

amount of CPU time. Its duration (and 

how frequently the task is scheduled) de­

pends primarily on the priority category 

assigned to the task and secondarily on 

the task's CPU and I/O usage history. 

(See the text box "Scheduling Exam­

ple.") The three categories are: 


• Forced-run priority. This category is 
for top-priority processes that might 
cause a functional failure unless they pro­
duce a response within a given amount of 
time. A good example is a network pro­
gram where you '11 be logged off if you 
don't respond to a query fast enough. 
• Middle-range priority, foreground and 
background. The foreground screen 
group has control of the system display 
and keyboard, while background screen 
groups are not currently on-screen. At 
any given moment there is only one fore­
ground task, but you can have any num­
ber of background tasks. 
• Background priority. Not to be con­
fused with middle-range background, 
tasks in this category are the lowest-prior­
ity in the system. Simply put, background 
tasks run in whatever time is left over. 
(Microsoft said that the designers didn't 
have any candidates to run in this cate­
gory; they added it because it was sym­
metric with the rest of the scheduling 
system.) 

Within this scheme, the task running in 
the 3. X box occupies its own category: If 
an application is running in the 3.X box 
and you switch it off-screen, it becomes 
completely inactive. (However, the con­
verse is not true; while the 3. X box appli­
cation is on-screen, protected-mode tasks 
continue to execute.) The OS/2 designers 
do not allow a real-mode application to 
run when switched off-screen because 
such an application will probably have no 
idea it is executing in a multitasking 
environment. 

If a real-mode program switched off­
screen were allowed to execute in the 
background it could continue to write 
data directly to screen memory, oblit­

erating whatever the foreground task was 
displaying. 

Threads 
There are situations in certain applica­
tions where it would be useful to have 
multiple streams of execution within a 
task, but where it would be inappropriate 
to spawn child processes. For example, in 
a spreadsheet program you might want to 
perform a recalculation of the cells visi­
ble on-screen, then-while recalculating 
the off-screen cells-prompt for more 
input. 

OS/2 allows multiple streams ofexecu­
tion, called threads, within a single pro­
tected-mode task. Only register contents 
and stack are private to a thread. Every 
thread in a process can access all the 
other resources associated with that pro­
cess . Consequently, if one thread opens a 
file, then all the other threads within that 
task can perform I/O operations on the 
file. 

Since each thread has its own run his­
tory, you can assign a priority level to 
each thread. However, a thread is only 
visible to the process that created it; 
hence, no task can alter the priority level 
of (or kill) another task's threads. 

Interprocess Communications 
OS/2 includes a number of sophisticated 
methods by which tasks can communi­
cate with one another. Anyone who 
knows Unix is already familiar with the 
concept of a pipe; OS/2's pipes are func­
tionally identical to Unix pipes. In brief, 
a pipe allows for the exchange of data be­
tween related processes: Both processes 
execute concurrently with the data mov­
ing through it as a stream of bytes so that a 
pipe functions as a first-in/first-out data 
structure. Programs communicate with a 
pipe as they would a sequential file; the 
sender opens it for writing (using a stan­
dard file-open call) while the receiver 
opens it for reading. 

A queue is a kind of enhanced pipe. It 
differs from a pipe in that it can be set up 
between unrelated processes. Queues 
allow processes to exchange structured 
rather than serialized data as pipes do. A 
queue has some additional features such 
as receipt acknowledgement: When the 
program at the receiving end of a queue 
receives the transferred data, the queue 
informs the sender. Any number of tasks 
can write to a queue, but only the task 
that created the queue can read from it. 

Shared memory is an unstructured seg­
ment of memory that a task creates and 
designates as being accessible by other 
tasks. The creating process assigns a 
unique name to the segment, and other 
tasks in the system that have this name 

continued 
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Print Master 

lets people share printers 


Get the most out of your 
expensive resources-your 
people, your computers and your 
printers-with Print Master by 
BayTech. Not only does it let your 
people and computers share all 
of your printers, its buffer keeps 
them working instead of waiting. 

Easy to set up, 
easy to use 

Initial setup is menu­
prompted and allows you to 
configure Print Master to your 
application. You decide which 
ports are input and which are 
output. You also set such 
functions as baud rates, 
handshaking, timeout, how 
you select a printe1~ etc. 

After setup, you simply 
cable Print Master between your 
computers and printers, and 
you're ready to go. BayTech's 
Memory Resident Program lets 
your PC users select printers via 
function keys that correspond to 
a menu window. 
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Print Master keeps 
everything running 

All users can send data 
simultaneously to Print Master's 
dynamically allocated buffer, 
keeping your people and com­
puters working. This first-in­
first-out buffer also sends data 
to all printers simultaneously 
to keep them running at full 
capacity. The buffer size? A big 
512K that's expandable to 
one megabyte. 

Eleven models with 
serial and parallel 

An advantage of Print 
Master is its flexibility: Any 
port can be a computer port 
or a printer port. Choose from 
eleven models with different 
combinations of serial and 
parallel ports. Print Master 
internally converts serial to 
parallel and vice versa on 
combination serial/parallel 
models. Six ports, $795. Eight 
ports, $895. Ten ports, $995. 

Inquiry 35 for End-Users. 
Inquiry 36 for DEALERS ONLY. 

Non-buffered models from $339. 
GSA pricing available. 

Want details? 

Contact your dealer or 
Bay Technical Associates for 
information about Print Master 
and BayTech's complete line of 
data communications products, 
proudly made in the U.S.A. 

••w 
/ 

Bay Technical Associates. Inc. 
Data Communications P1Vd11cts Division 
200 N Second St., P.O. Box 387 
Bay Saint Louis, Mississippi 39520 
Telex 910-333-1618 BAYTECH 
Phone 601-467-8231 or 
800-523-2702 
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·Scheduling Example 
T ogive you an idea of OS/2 schedul­

ing methods, let's look at an exam­
ple arrangement of tasks (see figure A). 
Screen group 1 is the active screen 
group, and in it we are executing 
CMD.EXE. We have launched JOBI, 
and it has spawned two child tasks, DIR 
and JOB2. We have also started up a 
mailer daemon as a separate process that 
requires no keyboard interaction. 
Screen group 2, not currently on­
screen, is assembling a source code file 
with the MASM assembler. On the real­
mode screen group, we are doing 
spreadsheet work with Lotus 1-2-3. Fi­
nally, on some other screen groups we 
are running a time-critical network 
printer-driver task and a true back­
ground-priority job that is calculating 

0 

7r 

out to hundreds of decimal places. 

In what order does scheduling take 
place? 

Of course, the time-critical task is top 
priority, so the network printer driver 
gets scheduled first (and most frequent­
ly). Next come the tasks in screen group 
1: JOB 1, DIR, and JOB2. Ifonly one of 
those processes needs to run, then that 
task is scheduled. However, if all three 
need to run, then a secondary level of 
scheduling looks at the run history of the 
tasks and schedules them based primari­
ly on CPU and I/O usage. (If the operat­
ing system sees that a task performed 
I/O recently, then that task . will be 
scheduled again quickly in the hope that 
it will do more I/O in the future . Since 
I/O in OS/2 is interrupt-driven, a task 
awaiting I/O will release the CPU, mak­
ing it available for other tasks.) 

Figure A: A sample arrangement oftasks within screen groups. 

Screen group 1 
(on-screen) 

GMO.EXE 

Mailer 
Daemon 

Screen group 2 Real-mode 
screen group 

GMO.EXE ~ 
MASM 

- -­ -­

The mailer daemon is scheduled next, 
boosted in priority because it is execut­
ing in the active screen group. Notice 
that this task is scheduled behind JOB 1, 
DIR, and JOB2, since it is not interac­
tive with the display or keyboard. 
MASM, running in an inactive screen 
group is scheduled next. Finally, the 
program to calculate 7r is given any time 
left over. This task might do well if all 
other tasks are awaiting keyboard 110. 

Since the real-mode screen group is 
not active, the 1-2-3 program is not 
given any CPU time at all. OS/2 gives 
no time to real-mode applications that 
are switched off-screen. This is because 
they might attempt to write directly to 
screen memory and overwrite the output 
of whatever program is currently in the 
foreground. 

Other protected-mode 
screen groups 

Network 
Printer Time critical 
Driver 

Calculate 
7r 

Background 

may perform an operating system call to 
obtain a copy of the segment' s selector. 

With a flag, one task can trigger an 
event in another task, as long as the re­
ceiving task is set up to receive the flag . 
In operation, flags are software-gener­
ated interrupts similar to Unix signals. 
Task A defines a flag event and attaches 
an event-handling routine to it so that 
when task B triggers the event, task A is 
interrupted and its event-handling routine 
takes control. 
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Semaphores let tasks and threads coor­
dinate accesses to an access-limited re­
source; only one task at a time can hold a 
semaphore. As an example, you might set 
up a semaphore to control access to your 
printer. When one task calls for use of the 
printer, it first sets the semaphore. Other 
tasks that attempt to print will be blocked 
until the semaphore is cleared. 

OS/2 supports two kinds of sema­
phores: system semaphores and RAM 
semaphores. System semaphores, though 

slower, are more carefully controlled by 
the operating system. Specifically, a sys­
tem semaphore won't lock up. If the 
holder of a system semaphore crashes be­
fore it releases the semaphore, the next 
task waiting in line for the semaphore gets 
it and can even discover that it was 
allowed to enter because its predecessor 
has died. 

RAM semaphores are for communica­
tion among threads within a task. A RAM 

conrinued 
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Ask The Reviewers ...
"foxBASf + Maintains Stunning speed, Adds d~SE Ill p~US compatibililY • · · 

-Glenn Bart. PC Magazine, December 9, 1936. 
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-?at Mams. N'{PC User's Group Pubbcation February 1987compatible (it doesn't have the bugs) and you have FoxBASf + · . . 

"We now have one answer to the eternal question, •Which dBASE Is fastest?' 
_f\dam B. Green, dBl\SE Performance Gmde Spring 1987 

The answer is clearly foxflASE + :· . 
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Family AP/ provides a 
compatibility bridge 
between the two sides 
of OS/2, giving products 
an easy way to migrate 
to OS/2's protected area. 

semaphore exists in a piece of memory 
shared by the threads and, since it is en­
tirely RAM-based, it operates faster than 
a system semaphore. 

Note that the interprocess communica­
tion features of OS/2 have added a host of 
new data structures that must exist in a 
multitasking world. Each individual 
queue, semaphore, and shared memory 
segment must have a unique name and ac­
cess to them has to be controlled. The de­
signers of OS/2 have therefore devised 
the idea of the file-system name space: a 
concept that extends the method by which 
disk files are named to include any object 
in the system that requires a name. The 
syntax that governs disk file-naming con­
ventions now controls queues, sema­
phores, and shared-memory segments. 
(For example, to .create a queue, you must 
specify its name by including the prefix 
\ QUEUES \ -a valid queue name might 

be \ QUEUES \ payroll. dat.) 
As a result, file-permission mecha­

nisms that Microsoft hopes to add in a 
future version of OS/2 will apply imme­
diately to shared data structures. The net­
working architecture in OS/2 lets you call 
a file that is on another machine in the 
network as easily as if it were on one of 
your local disk drives . Thanks to the file­
name space, you will be able to name 
queues across the network, so that a task 
on your machine could send data through 
a queue to a task on another machine. 
(This feature is not scheduled to be avail­
able in the first release of OS/2.) Addi­
tionally, since semaphores are named 
items, this paves the way for a future re­
lease that would make them pseudofiles 
(a component of the semaphore would be 
recorded on the disk) . This would make 
semaphores easier to manipulate. Also, if 
the system crashes, a critical semaphore 
could be saved and then restored to its 
former permission level when the system 
was brought back up.(Currently, Micro­
soft has no plans to allow shared memory 
to be accessible across the network.) 

Monitors 
One problem that arises from OS/2's vir­
tualization of the screen and keyboard is 
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that it creates an insulating layer between 
an application and its hardware. Often, a 
programmer would like to directly in­
spect and modify the stream of data pass­
ing through a device driver (prior to any 
filtering that the driver might perform) . 
Take, for example, a keyboard device 
driver that outputs ASCII sequences. 
Since there are no ASCII sequences that 
use the Caps-Lock key, a program that in­
dicates on-screen that the Caps-Lock key 
is engaged (several popular word-pro­
cessing and spreadsheet programs do 
this) would be unable to determine the 
state of that key from the output of such a 
driver. 

A monitor is a program you attach to a 
device driver that has access to all the 
characters passing through the driver. A 
monitor can remove or add characters, or 
simply watch them go by in the data 
stream moving through a device driver. 
You can attach more than one monitor to 
a single device driver; OS/2 provides 
routines for registering a monitor with a 
device driver so you can set up an entire 
chain of monitors with complete control 
over the order in which the monitors gain 
access to the data stream. 

Note that monitors let you actually add 
code to the device driver. And, because 
the monitor receives data from the device 
driver, modifies it, and passes it back to 
the driver, the monitor's presence is in­
visible to any processes using the driver. 
(The OS/2 designers said that monitors 
allowed more global action than they 
liked; here is a means by which one task 
could affect another. However, there 
were strong demands for monitors­
Superkey and SideKick need this kind of 
interaction with the hardware that moni­
tors furnish.) 

Since the operating system virtualizes 
the keyboard, each screen group appears 
to have its own keyboard device driver 
and no interaction problems occur when 
different screen groups register their own 
keyboard monitors. The designers of 
OS/2 had to program the keyboard driver 
so that monitors could not remove the 
"hot key" (the key used to switch screen 
groups) from the data stream; otherwise, 
a monitor could lock a screen group onto 
the screen. 

Family API 
Microsoft has designated a subset of the 
function calls available to the OS/2 pro­
tected-mode programs as the Family 
APL Microsoft chose the members of 
this subset so that programmers could 
write applications that would run under 
both OS/2 and DOS 3 (and of course, the 
3.Xbox). 

Since Family API-compatible applica­
tions can run under DOS 3, this means 

that Family API functions do not provide 
access to any of0S/2's multitasking fea­
tures (e.g . , semaphores and queues). 
However, this does provide a compatibil­
ity bridge between the two sides ofOS/2, 
giving current products an easy way to 
migrate to OS/2's protected-mode area. 
(See the text box, "New .EXE Format" 
for further information.) 

Performance Issues 
Performance was a top priority in the de­
sign of OS/2, and providing it within a 
multitasking environment is more diffi­
cult than you might think. Consider the 
following scenario: Suppose two pro­
tected-mode tasks are running under 
OS/2. One makes a request to the operat­
ing system for a block of memory, and 
the operating system determines that 
there is no single block of free memory 
large enough to satisfy the request. So the 
operating system begins moving seg­
ments in a compaction process (to con­
solidate the fragmented free memory 
space), which might take up to 30 milli­
seconds. But then a task with a forced­
run priority level asks to be scheduled 
and the operating system must grant the 
request within 5 ms. A dilemma arises: 
What happens if the second task asks for 
access to one of the segments being 
moved? 

OS/2 solves this by marking the seg­
ment being moved as being swapped out. 
It then puts another mark on the segment, 
indicating that the segment is in the mid­
dle of being moved. OS/2 then transfers 
control to the time-critical task. Now, if 
the task requests the marked segment 
again, it gets a segment-swapped-out 
fault. When the operating system's fault 
bandier takes control, it examines the sit­
uation and sees the true cause of the fault. 
It then completes the move and tells the 
operating system "I have finished moving 
this segment for you," and finally returns 
control to the time-critical task. 

An important goal for the OS/2 design 
team was to ensure that I/O throughput 
was kept as high as possible. OS/2's new 
video I/O routines are much faster than 
the old screen-interrupt routines; only a 
few programs might find the new routines 
too slow (in the past, most commercial 
applications sidestepped the DOS screen 
routines). 

But suppose you have written a pro­
gram that wants to output to the screen 
and needs the throughput that it can ob­
tain only by writing directly to screen 
memory. This is at best a difficult job in 
any multitasking system. In OS/2's vir­
tual screen environment, accessing video 
memory directly is particularly danger­
ous since the user might switch screen 

conrinued 
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Powerful Statistics, Sophisticated Graphics 

In One Complete Software System 


STATGRAPHICS from STSC is simply 
the most complete and powerful statis­
tical software available for your PC. 
STATGRAPHICS integrates powerful 
statistics with high-resolution color 
graphics-in one single software 
system-to give you an extraordinarily 
powerful analytical environment. 

"[STATGRAPHICSJ is unusually 
complete as software systems go 
in terms ofstatistical capabilities." 

(PC Week) 

With more than 250 statistical and math­
ematical procedures, STATGRAPHICS 
offers you the power and precision of 
mainframe software-right on your PC. 
All the tools you need for comprehensive 
statistical analysis: ANOVA, complete 
regression analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
analysis, including Box-Jenkins. 

"I've found STATGRAPHICS to be 
one of the most complete and 
easy-to-use statistics programs 
that I have come across." 

(Whole Earth Software Catalog) 

All this statistical power is even 
more valuable with STATGRAPHICS' 
unique interactive environment. 
STATGRAPHICS is completely menu­
driven so you can get into your 
statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis­
change variables as many times as you 
want-and see the effect immediately. 

You can also enter and access data easily. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCII 
files, Lotus® 1-2-3® and Symphony® work­
sheets, and dBASE® files. 

STATGRAPHICS-the best overall choice! -

Integrated Direct Minimum U.S.Menu· Helpline
Statistical Lotus &dBASE Hardware SuggestedDriven Support
Graphics Interfaces Required Retail Price 

Dual Floppy 5795•STATGRAPHICS 

$1385 

$2700 + Annual 
Maintenance 
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"Verdict: [STATGRAPHICS is] a 
model PC software system which 
will set standards for PC statistical 
software." (PC User Magazine) 

STATGRAPHICS offers you a wide variety 
of graphics capabilit ies to help you 
visually analyze your data-more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
line and surface plots, scatter plots, time 
sequence plots, quality control charts, 
as well as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 

For the most complete, advanced stat is­
tical graphics software system available, 
order STATGRAPHICS today. To order, 
contact your local dealer. If they don't 
have it, tell them to call STSC toll-free. 

(800) 592-0050 

In Maryland or Canada call (301) 984-5123. 
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New . EXE Format 


W ith the de~e!opme~t of the Family 
API defimt10n; Microsoft has en­

abled developers to write code that oper­
ates either in the DOS 3 or as a pro­
tected-mode application under OS/2. 
However, don't get the idea that you 
need only recompile existing 3.X appli­
cations into the new .EXE format to get 
them to run on the protected-mode side 
of OS/2. You will also have to recode the 
operating system calls to comply with 
the Family API specifications. The de­
signers of OS/2 created an executable 
file format that both the protected-mode 
or real-mode sides of the operating sys­
tem can read. Figure A shows a simpli­
fied diagram of this new . EXE file 
furmat. 

This format is a superset of the struc­
ture of . EXE files in current versions of 
MS-DOS . If you are running in the pro­
tected-mode side of OS/2 and you exe­
cute a new . EXE file, the operating sys­
tem looks at a value stored at a specific 
location in the old . EXE header portion 
of the file and determines that the file is 
in the new .EXE format. In this case, the 
operating system ignores the stub loader 
and library routines and loads the user 
program. OS/2 then fixes up any dyna­
link references that must be satisfied at 
load time and passes control to the 
program. 

However, if you execute such a file 
under DOS 3, the entire file is brought 
into memory (the DOS 3 loader assumes 
that the file is in the old .EXE format) . 
Control then transfers to the stub loader. 
The library routines are DOS 3 imple­

mentations of Family API dyna-link li­
brary routines, and the stub loader code 
reroutes the program's dyna-link refer­
ences to point to this library code. Final­
ly, the user program gains control and 
executes. 

Figure A: Diagram ofthe new. EXEfile format. Files conforming to this 
arrangement will run in both the real-mode and protected-mode sides ofOS/2. 

NEW .EXE FORMAT 

} Old .EXE header 

- Offset to new .EXE header 

Stub loader 

Library routines 

}- New .EXE header 

- Program 

Dyna-link references 

groups in the middle of a screen write. 
To handle this situation, OS/2 provides 

a function that programs can call to ob­
tain exclusive access to the display . The 
function returns a value indicating that 
the calling program has access to the 
screen; it is then that program's responsi­
bility to perform its 1/0 as quickly as pos­
sible and release the screen . (There is a 
time-out period to guard against a pro­
gram's grabbing the screen and never re­
leasing it.) During the time that the pro­
gram has control of the display, the 
system hot key is disabled. 

A Transitional Product 
OS/2 provides a high degree of compati­
bility with the existing software base 
without compromising the robust API for 
developers of future applications. 

Compatibility has become such a 
powerful consideration in the microcom­
puter industry that a staggering amount of 
work is being directed toward that end: 
The designers of OS/2 said that over half 
of their effort went into providing the 3. X 
box. Parallels elsewhere in the industry 
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include the Apple IIGS, where a major 
portion of the design effort was devoted to 
maintaining compatibility with the Apple 
II series; the Mac II, where special provi­
sions had to be devised to support the 
"old" 24-bit addressing of the Macintosh 
within the Mac II ' s new 32-bit architec­
ture (firmware routines compatible with 
those in the Mac and Mac Plus were also 
incorporated in the system RO Ms) ; and 
the Amiga 2000, with its A2000 board 
and dual-bus architecture specifically for 
the support of IBM PC hardware and 
software. 

The new DOS raises some questions 
about which computer you should buy 
and for which application interface you 
should write programs. Since this operat­
ing system can run on the 80386 as well 
as the 80286, it might make sense to pur­
chase a more costly 80386 machine with 
an eye on the future full-blown 80386 
version of the operating system that is 
sure to come. If you are a programmer 
working under MS-DOS, you must now 
choose whether to wait for the next oper­
ating system, in the hope that the transi­

tion away from the limitations of the old 
MS-DOS will soon be complete, or use 
one of the current environments for the 
applications you create: 

• Microsoft Windows. 
• DOS 3-this would ensure not only that 
your programs could run on IBM PCs 
and PC XTs but also in OS/2's 3.X box. 
• The new protected-mode side of 
OS/2-write your programs for this envi­
ronment and you jump aboard the train 
headed for a new, more versatile 80386 
operating system . (The Family API con­
struct provides some help in choosing be­
tween these last two choices.) 

OS/2 is a transitional product. It 
bridges the 16-bit single-tasking world 
built on the shoulders of CP/M to the 32­
bit multitasking realm of fundamentally 
different operating systems to come-a 
transition that might span two years. We 
hope the flexibility that OS/2's designers 
have incorporated will allow those of us 
who will use it to handle this transition 
smoothly. • 

I 
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CIARCIA'S CIRCUIT CELLAR 


Steve Ciarcia 

Part 2: Digitizer/Transmitter 

Build a Gray-Scale 
Video Digitizer 
An imaging system with remarkable features for the price 

8031 to provide a fixed delay period 
(DIP-switch-selectable, either 16- or 20­
line times) . The first horizontal sync 
pulse after that delay becomes the first 
active line to be digitized. 

Digitizer/Transmitter Hardware 
The digitizer/transmitter has two main 
functions. First, it digitizes the analog 
video signal; second, it transmits the data 
to the display/receiver over a serial RS­
232 link. Figure 1 shows the digitizer/ 
transmitter circuitry. 

The analog circuitry merits a detailed 
description. Many people who are famil­
iar with the level of integration possible 
in digital circuitry are appalled at the 
number of components needed to accom­
plish even the simplest analog task. The 
whole mass of circuitry attached to the 
analog video input performs five func­
tions: termination, clamping, filtering, 
buffering, and level comparison. 

Standard composite video is communi­
cated over coaxial cable with a character­

corztinued 

Photo 1: 1he Image Wise digitizer/transmitter in prototype printed circuit form. 
1he digitizer/transmitter board flash-digitizes the video out put ofa TV camera or 
other video source (connectors in upper right comer) and converts it to serial 
data that can be stored and manipulated by a computer or redisplayed on an 
Image Wise display/receiver board (see last month's Circuit Cellar) . 1he flash 
AID converter is the 18-pin chip in the upper right comer; the two 28-pin chips on 
the left are 64K bytes ofstatic RAM. 

starting, wait until the first active line be­
gins, then begin converting the analog 
video signal into digital bytes that are 
stored into the field buffer. Because the 
video can't be "slowed down," all this 
must happen when the video occurs 
rather than when the processor is ready. 

You might think that you could locate 
the start of the first active video line by 
counting horizontal sync pulses after the 
conclusion of the vertical sync pulse, but 
it's not that easy. Some cameras do not 
produce "standard-width" vertical sync 
pulses, so counting pulses won't work. 
Instead, I used an internal timer on the 

Steve Ciarcia (pronounced "see-ARE­
see-ah ") is an electronics engineer and 
computer consultant with experience in 
process control, digital design, nuclear 
instrumentation, and product develop­
ment. The author of several books on 
electronics, he can be reached at P. 0 . 
Box 582, Glastonbury, CI06033. 

Copyright © 1987 Steven A Ciarcia. All rights reserved. JUNE 1987 • B Y T E 129 



CIRCUIT CELLAR 

istic impedance of 75 ohms. To prevent 
reflections from the end of the cable, it 
must be terminated in that impedance. 
The 75-ohm resistor at the video-input 
connector of the digitizer/transmitter (13 
and 14) accomplishes this goal. A jumper 
(JP!) disconnects the terminator if you 

have a terminated device (perhaps a mon­
itor to watch "live" video) connected to 
the second parallel connector. 

Video signals never seem to exhibit 
"textbook" profiles. Frequently , inex­
pensive cameras produce video signals 
with a DC offset that depends on the 

scene being viewed. The digitizer incor­
porates clamping circuitry that forces the 
tips of the sync pulses to 0 volts . This 
means that the brightest white will be in 
the area of I to 1.4 V (different cameras 
give different results). 

Both color and black-and-white sig-
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Figure 1: Schematic for the Image Wise digitizer/transmitter board_ 
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nals will work with the ImageWise digi­
tizer; however, a color signal contains 
more information than is necessary. This 
extra color information is detrimental be­
cause it can impart a herringbone pattern 
on the black-and-white digitized image. I 
solved this problem by using a filter that 

removes the frequencies used to encode 
the color. The remaining signal contains 
the important intensity voltage that the 
digitizer measures. You should discon­
nect this color filter Uumper-selectable 
JP2) when using a black-and-white cam­
era because the filter doesn't have a sharp 

cutoff, and it can "soften" the picture by 
removing some of the finer details. Try it 
both ways and use the jumper setting that 
works best for your application. 

The 2 N440 I transistor serves as a 
power amplifier to ensure that the re­
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A flash AID converter 

differs from slower 

converters in having 

more internal circuitry. 

maining circuitry gets a clean signal 
without loading the input. Configured as 
an emitter follower, this transistor circuit 
supplies the relatively high input current 
required by the RCA CA3306 flash AID 
converter. 

A composite video signal contains 
both video and synchronization informa­
tion. I used an LM3 l l comparator con­
figured as a sync detector. Whenever the 
video drops below 200 millivolts (set by 
the resistors on pin 3), the LM3 l l output 
goes low. Because the clamping circuit 
forces the sync tips to ground, the LM3 l l 
output goes low only during horizontal or 
vertical sync pulses and never during 
video data. 

Next, the buffered video signal is di­
rected to the AID converter. As we've al­
ready established, video data is extreme­
ly fast, and therefore the AID conversion 
must be equally fast. I chose the CA3306 
6-bit AID converter for reasons of econo­
my and the existence of readily available 
sources . The CA3306 is a special flash 
AID converter. 

A flash AID converter is different from 
slower converters because it has more in­
ternal circuitry. Rather than use a DIA 
converter as an integral component in the 
conversion process, a 6-bit flash AID 
converter contains 64 individual voltage 
comparators, each set to trigger at a spe­
cific level. Sophisticated decoding logic 
determines which comparator is trig­
gered as a result of the applied signal and 
outputs the appropriate binary code. The 
ultimate speed of a flash AID converter is 
the reaction time of the comparators and 
the decoding logic and is independent of 
any system clocks or other timing signals. 
In the case of the CA3306, its conversion 
time is 55 to 83 nanoseconds, or 12 mil­
lion to 18 million samples per second. 
The ImageWise system requires a con­
verter that samples at 5 megahertz. 

The output of the CA3306 is 6 bits 
within a relative range defined between 
+ V"' and -V"'· Most often these limits 
are +5 V to + 8 V and ground. Because 
we are digitizing only 64 gray levels, 
however, it is worthwhile to include only 
the active video range of +0.2Vto+1.5 
V. This is easily accomplished with the 
white ( + V"') and black ( - V"') trim po­
tentiometers that adjust the CA3306 's 
conversion thresholds so that a bright 
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white will be digitized as hexadecimal 3F 
and dark black will be hexadecimal 00. 
I'll describe the adjustment procedure 
later. 

Finally, the delay trim potentiometer 
(R2 l) determines the blanking delay 
from the start of each horizontal sync 
pulse, which must be adjusted to match 
the camera. Video conversion begins 
when the LS221 one-shot times out. It 
ends exactly 256 pixels later. IC20 is a 
20-MHz oscillator that is divided by four 
to produce the 200-ns clock that drives 
the pixel counters and supplies the RAM 
write signal. 

The digital portion of the transmitter 
board is similar to that of the receiver 
board (see last month's article). Both 
boards must process the video data in the 
same way, albeit in opposite directions, 

so much of the circuitry can be the same. 
Without the 8254 counter/timer used 

on the receiver board, fewer control lines 
were needed, so I was able to eliminate 
the 74LS138 decoder. Two 74LS244s 
isolate the processor data lines from the 
video data lines, and a third 74LS244 
buffers the option switches. An 11.059­
MHz crystal lets the 8031 receive and 
generate standard RS-232 bit rates. 

As I mentioned earlier, the input video 
must be sampled at a rate of 5 MHz, 
which translates to around 200 ns be­
tween samples. A check of the 8031 'sex­
ecution speed shows there is no way that 
the processor can read the AID convert­
er, set up the proper address in memory, 
and store the byte in 200 ns . I chose in­
stead to use the 8031 to select which line 
is currently being scanned and set up that 
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address in the upper 8 bits of the memory 
address. Two 74LS 191 4-bit counters 
provide the lower 8 bits automatically. At 
the start of each scan line, the counters 
are cleared, and the 8031 sets up the line 
number. After each pixel has been digi­
tized and stored, the counters increment 
the address. Since there are about 66 mi­
croseconds between the start of each scan 
line, the processor has plenty of breath­
ing room. 

The 74LS257 ensures that we are al­
ways writing to the RAM during digitiza­
tion. Normal processor reads and writes 
can be performed at any other time for 
image transmission or other processing. 

The Software Connection 
The digitizer/transmitter software is a 
simple loop that captures a video field in 
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the RAM buffer, then compresses and 
transmits the data via serial RS-232. A 
DIP-switch setting determines whether 
the digitizer/transmitter will transmit 
continuously or wait for an XON from 
the display/receiver before starting each 
field (see table 1). 

The software begins video data capture 
when it detects the first vertical sync 
pulse in a field, as described above. The 
program then waits for the vertical-blank­
ing delay (determined by using the 8031 's 
internal timer) before enabling the RAMs 
and the AID converter . Next, the pro­
gram counts sync pulses and increments 
the RAM line address after each pulse. 
When the buffer is full, it disables the 
RAMs and the AID converter to prevent 
further buffer writes. 

The flowchart shown in figure 2 de-

The software captures 

a video field, then 

it compresses and 

transmits the data. 

scribes the process used to compress the 
video data in each line. Notice that a 
unique sync byte designates the start of 
the field and the line within the field, as 
well as the end of the video data. 

Getting Started 

Assuming that you have an ImageWise 

display/receiver in good working order 

from last month's project, use the proce­

dure that follows to make your first digi­

tized video connection. 


First, connect the camera to the moni­
tor (a coaxial cable without any fancy 
hardware between) and get a picture 
that's well-lighted and focused. The ad­
age about "garbage in, garbage out" cer­
tainly applies to this operation! Make 
sure that you've got the monitor termi­
nated in 75 ohms. 

Connect the display/receiver to the 
monitor (remember to disconnect the 
camera first). Set the DIP switches to 
28. 8 kilobits per second and no time-out 
(continuous pictures; see last month's ar­
ticle for a DIP-switch-setting guide for 
the display/receiver) . 

Turn the video level (R8) trim potenti­
ometer to midrange and then plug in the 
power. Do not connect the digitizer/ 
transmitter. The display/receiver will 
display a diagonal test pattern that in­
cludes a gray scale ranging from full 
white to full black. Adjust the video level 
trim potentiometer so that the monitor 
shows the complete range of shades. You 
may have to tinker with the monitor's 
hold, brightness, and contrast controls. 

Connect the camera to the digitizer/ 
transmitter and install the 75-ohm termi­
nator jumper (JPl). If you're using a 
color camera, install the color filter 
jumper (JP2); otherwise, remove it. Set 
the DIP switches to 

28.8k bps 
16-line vertical delay 
Compression enabled 
Ignore +I - 1 count changes 
Paced mode disabled 

Turn the delay (R21), black level (Rl 8), 
and white level (R14) trim potentiometers 
to midrange; connect a serial cable be­
tween the digitizer/transmitter and dis­
play/receiver; and plug in the power. 
(Note: Set up the serial cable so that pins 

conrinued 

JUNE 1987 • BYTE 133 



----

CIRCUIT CELLAR 

SYNC FILTER BUFFER 
CLAMP SYNC DETECTOR+5V 

RB +5V +5v +5V 
lK 

C39 

lOOp Fl 


DI 

JN4J4B
:~

CB 

'~"'" l;;~ +5:6 


IK 


R7 
270.0. 

WHITE 

LEVEL 


Rl4 
200.n. 

CJO 
O.lµF 

+svRJ7 
270.0. 


BLACK 

LEVEL 


RJB 
200.n. ;..•-----t 

IC201 e OUTNOTE : Cl5 TO C3B ARE BYPASS 20MHz 
CAPACITORS. 

i..--V_C_L_K_,_ _ 	 l'-B-4 O O C<t-3---;-J_ _. 
I ~-, 
I CL +5V CL IC21 I 
I J 13 74LS74 I 

COLOR 
FILTER 

JP2 

legl JBOpF 

;.I;'"]__ c141 
O.JµF 

ADCENB'-.. 

SWENB'-.. 
VCLK 

Cll 
O.lµF 

OJ 
2N4401 

R9 
lK 

ICJ9 

RJ2 
lOK 

R21 
+5V JOK 

NOMINAL RIO 
200mV JK 

Rll 
39.0. 

+5V 

+5V 

CA3306 
+5V

11 
VIN PHASE 

B 

6 

9 OVFL 
2 

VREF+ 

R22 
J5K 

JG 13 VDO
REFC Bl 

10 J4 VD!\!'REF- B2 

+5V 

B3 J5 
CEh 

5 B4 17 

VD2 

CE2 
CLK B5 

JB 

vz B6 

VD4 

VD3 

VD5 

R20 
B.2K 

RIC CE 
2 B 0 

Ii a 
Ci: 

3 

ICJB 

l3 
74LS221 

4 TVSYNC' 

J0.5µS 
PULSE 

Cl3 

7 6 
O.OOlµF 

JO 
R/C CE 

B 0 5 

9 A a 12 ENDBLK' 

Ci. ICIB 
J0.5µS 

74LS221 PULSE 
11 

r --- ---- - - --- ----,
I 10 4 I CRYSTAL 

OSCILLATORI - - I 
VCLK 19 PR PR I 

1>-...o....='---+----''---4 0 D 0 D I 

L ___ ----- - ----- ______ ..J 

Figure 1: Continued. 

Table 1: Image Wise digitizer/transmitter DIP-switch settings. ON and OFF refer to switch positions. 

Switches /, 2, and 3 select the serial bit rate Switch 4 selects the vertical blanking delay from 
(must match the receiver's rate). the first vertical sync pulse. 

2 3 Serial bit rate 4 	 Vertical blanking delay 
(must match receiver rate) 

OFF 16 lines (normal) 
OFF OFF OFF 300 bps ON 20 lines (extended) 
OFF OFF ON 600 bps 
OFF ON OFF 1200 bps Switch 5 enables or disables picture compression. 
OFF ON ON 2400 bps 
ON OFF OFF 9600bps 5 Run-length encoding 
ON OFF ON 19.2k bps 
ON ON OFF 28.8k bps OFF disabled (no compression) 
ON ON ON 57.6k bps ON enabled (compression) 

(Note: 4800 bps was intentionally omitted.) 	 Switch 6 enables or disables the +I- / count change 
compression. 

6 Compress +/ - 1 count changes 

(Note: Switches 7and 8 are not used and must be OFF.) 	 OFF encode (less compression) 
ON ignore (more compression) 
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2 and 3 are exchanged and pins 5 and 7 
are straight through.) You should see the 
digitized picture appearing on the moni­
tor, painting from top to bottom. After 
the entire scene is done, another image 
will be sent. You'll be able to see a hori­
zontal line marking the descending edge 
of the new picture overlaying the old one. 

You should now adjust the black and 
white trim potentiometers to get the max­
imum amount of detail in the picture. If 
the black level is too high (clockwise) , 
dark areas will have little detail, and the 
whole picture will be dark. If the white 
level is too low (counterclockwise), the 
bright areas will suffer, and the picture 
will be light. You should have a high-con­
trast scene in front of the camera to make 
sure you have the right levels. (On the 
other hand, don't make the black level 
too low or the white level too high, be­
cause that will reduce the number of digi­

ta! levels in your scene. For example, if 
your camera's highest voltage is 1.4 V, it 
does no good to have the white setting at 
2.0 V; that 0.6-V difference contains 
some digital codes that will never be 
used .) 

Adjust the delay trim potentiometer so 
that the scene is horizontally centered on 
the monitor. If your monitor has a great 
deal of overscan, it won't matter too 
much what the delay setting is. You can 
also adjust the monitor's horizontal hold 
knob slightly. 

If a line of trash (there's no better way 
to describe it) appears at the top of the 
monitor's display, try setting the digiti­
zer/transmitter DIP switch for 20 lines of 
vertical delay instead of 16. Some cam­
eras produce a few lines oftrash at the be­
ginning of the field, and the digitizer/ 
transmitter faithfully digitizes it. If you 
don't see anything, or if the trash moves 

to the bottom, leave the DIP switch set for 
16 lines. 

Ifyou have a monitor connected to the 
camera (a viewfinder doesn't count), you 
must make sure that either the monitor is 
terminated or the termination jumper is 
installed, but not both or neither. You 
should terminate the device at the end of 
the camera cable, not the one in the 
middle. 

You may want to try the filter jumper to 
see what effect it has on the scene. Ifyou 
have a color camera, the filter is probably 
going to be essential; if you have a mono­
chrome camera, you may simply like a 
softer picture. Do not confuse the effect 
of the filter jumper with the output of an 
unfocused camera; make sure the scene is 
crisp to start with. 

Try flipping the digitizer/transmitter 
switch that ignores +I - 1 count changes 
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Figure 2: Flowchart ofthe digitizer/transmitter software. (a) 1his outlines the overall flow ofthe software. (b) A flowchart 
of the routine to transmit a single video line. 
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to see what happens to the flat areas in the 
picture. Diiable compression and mea­
sure the increase in transmission time. 

You can also try changing the bit rates 
to see which rates work for you. A direct 
connection can run at 2S.Sk bps, but for 
longer wires running through the house, 
you may need to use a slower rate. At 300 
bps you can see the compression work­
ing. Remember that the display/receiver 
will get confused when you change the 
rate, so you may need to reset the system 
after changing any DIP-switch settings. 

Cheap Buffer Option 
I've described how the digitizer/transmit­
ter works with a 64K-byte RAM field 
buffer made of two 32K-byte static RAM 
chips. It turns out that you can use an SK­
byte buffer in the digitizer/transmitter. 

Because the 32K-byte static RAM chips 
are still rather expensive, I thought it 
would be worthwhile to reduce the cost 
for applications that don't need the ad­
vantages of the full 64K-byte buffer 
(Note: The Image Wise kit contains 32K­
byte static RAM chips.) 

An SK-byte RAM can hold 32 lines of 
video (SK bytes divided by 256 bytes per 
line). The digitizer/transmitter digitizes 
32 lines, transmits them, captures an­
other 32 lines, and so on. It keeps track of 
the last digitized line and starts with the 
next line for the next group. When it's 
done, it begins again with the first video 
line. 

Using an SK-byte RAM is simply a 
matter of plugging it into the first RAM 
socket. The S03 l program "feels 
around" after a reset to determine the 

Table 2: Hayes Smartmodem DIP-switch settings for use with the Image Wise 
system. 

Switch Setting ·Description 

1 DONN Smartmodem DTR input on pin 20 is forced active. 
2 UP Don' t care. UP for English responses to commands. 
3 UP Suppress responses to commands. 
4 DONN Do not echo characters. 
5 UP Smartmodem will auto-answer on first ring. 
6 UP Don't care. UP for CD when carr ier detected. 
7 UP Single-line phone connection. 
8 UP Disable Smart modem command recognition. 

Photo 2: 1he Image Wise digitizer captures a high-quality gray-scale image that 
can be used in areas like security and pattern recognition. In the surveillance 
application shown here, an empty room is entered, used, and then exited. To save 
space in this presentation, all four scenes are displayed on a GFJBO (in I 6-level gray 
scale) . 
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RAM size during initialization and uses 
the proper addresses automatically; no 
DIP-switch settings are required. 

The only difference between using SK­
and 64K-byte RAM buffers occurs when 
the scene contains moving objects. The 
64K-byte buffer can hold a complete 
frame that is captured in I160 second, 
and it is the only configuration that can 
legitimately be called a frame grabber. 
The SK-byte buffer holds 32 line groups 
that are digitized several seconds apart, 
so it's possible to get confused images. If 
you've ever seen those "panoramic" 
shots of a line of people with the same 
person at both ends of the line, you'll rec­
ognize the problem right away . But if 
your application doesn't involve rapid 
motion, you can save some money on 
buffer RAMs. 

This trick doesn't work in the dis­
play/receiver because it must have the en­
tire picture in RAM at all times. Replac­
ing the 64K-byte buffer with an SK-byte 
buffer would simply give you 32 lines' 
worth of picture. 

Using a Modem 
Because both the digitizer/transmitter 
and the display/receiver use a two-wire 
serial interface and XON/XOFFs to con­
trol data flow, they can be connected 
through a pair of modems as well as by 
direct wiring. The only problem is the 
low data rate that modems can handle. 
This is an ideal application for 2400- and 
9600-bps modems. 

One application might be to have the 
Image Wise digitizer/transmitter wait for 
a phone call, auto-answer, and then trans­
mit the picture it sees at that remote loca­
tion. Voila, video security system or 
videotelephone. The switch settings for a 
Hayes Smartmodem 1200 are shown in 
table 2. Note that you can use other 
modems as long as they have auto-answer 
capabilities. 

Using ImageWise 
The ImageWise system can be used as a 
digitizer and display board pair or as indi­
vidual components of some higher-func­
tion system. Used as a pair, "teleimag­
ing" becomes a reality. By adding the 
sense of sight to our ordinary audio com­
munication, we add a new level of com­
munication and understanding. No 
longer does the field engineer have to be 
frustrated trying to justify replacement 
rather than repair of an expensive electri­
cal component. A quick digitized image 
flashed back to the head office verifies 
significant fire damage and gets the 
proper authorization for immediate 
action. 

The key factor in this new level ofcom­
munication is the old saying that "seeing 
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is believing." Consider another example: 
You are a consultant at a customer's site, 
and some question arises as to the actual 
wording and the date of a revision note on 
an important schematic. Rather than 
waste a day with express delivery, you 
can call your office and have them trans­
mit a digitized image of the portion of the 
schematic in question complete with the 
authorization signature and date as they 
appear. 

ImageWise has an infinite number of 
stand-alone uses. It can be used to in­
stantly communicate fingerprints and ID 
photos, monitor traffic at remote inter­
sections, monitor remote security risk 
zones (s~e photo 2) via auto-answer 
modems, aid in conducting company­
wide lectures (standard audio teleconfer­
ence with pictures of the blackboard peri­
odically sent to all locations; see photo 
3), or send x-rays and CAT scan pictures 
to medical personnel for corroborating 
diagnosis. 

Some of these uses might seem ambi­
tious for ImageWise, but similar more 
expensive units are already being applied 
in these areas. My immediate application 
may seem mediocre by comparison. Re­
cently, I 've been spending time out of the 
Circuit Cellar at an office across town. 
Since I already had a TV camera in my 
driveway (no windows in the cellar, re­
member), I simply attached it to the digi­
tizer/transmitter and a 2400-bps auto-an­
swer modem. Now I can call the house 
and get the latest snapshot or simply leave 
it on all the time as a real-time display of 
all the activity around the house (see 
photo 4). (I have four telephone lines; I 
can call the Home Control System on its 
own line if I want to have some real fun 
with someone like a delivery man. These 
guys all think my house is haunted.) 

You 'II note that I have described 
ImageWise only in terms of a 256- by 
256- by 6-bit digitizer. Because I in­
tended to use it with a modem, I felt the 
need to increase the picture-transmission 
speed. One way is to reduce the resolu­
tion to 128 by 121or64 by 61 bits. Even 
though such resolutions produce grainy 
images, they are still quite recognizable, 
especially if they are of familiar faces or 
geography (the recently advertised Mit­
subishi video telephone has a 94- by 94­
by 4-bit resolution by comparison). The 
64- by 61-bit image is transmitted eight 
times faster than a 256- by 256-bit image 
and is suitable for monitoring gross 
changes in a driveway scene when a car 
or a person approaches. 

When something appears, I can imme­
diately change the DIP switches on the 
display board for a higher resolution and 
trigger another picture while the form is 
still in view. (The frame is grabbed in­

stantly and is independent of the trans­
mission time.) The picture-repeat rate 
and resolution, remember, are com­
manded from the receiver and not fixed 
by the transmitter. The interaction is 
completely dynamic . My next activity is 
to connect the ImageWise digitizer to a 
computer and let it decide what's happen­
ing for itself and make all the decisions. 

Fortunately, this is as easily said as 
done. Probably the most significant fea­
ture of ImageWise is that it is computer­
nonspecific. It is a serial RS-232 I/O de­
vice that does not depend on any 
computer-specific bus. The ImageWise 
digitizer/transmitter's serial port can be 
connected to any personal computer. The 
computer can receive image data and 
store it on disk or send it to a similarly 
connected display/receiver board. So far 
we've written the software for my SB180 
and the IBM PC. Others will follow. 

Experimenters 
While printed circuit boards and kits are 
available for the Image Wise system, I en­
courage you to build your own . If you 
don't mind doing a little work, I will sup­
port your efforts as usual. A hexadecimal 
file of the executable code for the 8031 
digitizer and display system EPROMs, 
sample picture files, and the Turbo Pascal 

co/lf i 1111ed 

Photo 3: This is how a picture ofme 
standing in front ofa blackboard in 
Connecticut would be received by an 
Image Wise display/receiver board in 
Cal{fornia. A video printer like the 
Mitsubishi unit shown here can save the 
current scene while another is being 
transmitted. 

Photo 4: The equipment counter in the Circuit Cellar where I took most ofthe 
photos with the setup you see. 7he interesting point to realize here is that this picture 
is completely digitized. A video camera (out ofview) is pointed at the two stacked 
monochrome monitors and the film camera. 7he monitor on the bottom displays the 
picture as it is produced by the video camera and input to the digitizer/transmitter 
board. 7he display on top shows the output ofthe display/receiver board after it 
receives the data from the digitizer. It is the object ofview by the film camera. 
1his picture is the screen ofthe top monitor. 
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CIRCUIT CELLAR 

#1 C interpreter 

The professional 
Cdevelopment 
environment 

Your C compiler creates great final code ... 
but as a programming tool, it's too, too s Io w. 
With C-terp you can edit, debug, and run 
without the wait. Nothing, but nothing, is faster 
for developing professional C programs. 

Choose the perfect C-terp companion 
for your C compiler 

C-terp/Microsoft C-terp/XENIX 
C-terp/Lattice C-terp/Aztec 
C-terp/Mark Williams C-terp/C86 

Link in all your compiler's functions, your own 
functions, add-on libraries, assembly routines, 
and data objects. Get instant access to every­
thing in the C-terp interactive environment. 

Only C-terp offers all this and more 
• 	Full K&R with common ANSI 

enhancements 
• Source level interactive debugging 
• Software paging for your big jobs 
• Complete multi-module support 
• Run-time pointer checking 
• 	 Unsurpassed reconfigurable screen 

editor 
• Dual display and full graphics support 
• Large model • Call-in 

ORDER C-terp TODAY (specify compiler) 

C-terp runs on IBM PC, AT or 

compatibles. 


Price: 

MS-DOS 2.x and up - $298, 

Xenix System V 286 - $498 

MC, VISA, COD 

30-day money-back 

GUARANTEE 


Trademarks : C.terp (Gimpel Software). 

C86 (Computer Innovations). Lat !ice( l attice. Inc.). 

Xenix. Microsof t. MS- DOS (Microsoft. Inc.), Aztec (Manx 

So ftware). Mark Will iams (Mark Williams Campany). 

IBM (lnternatmnal Business Machines. Inc.) 


3207 Hogarth Lane, Collegeville, PA 19426 

(215) 584-4261 
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code for storing images on an IBM PC 
are available for downloading from my 
bulletin board at (203) 871-1988 (similar 
code written for the SB180 in machine 
language is also available). Alternatively, 
you can send me a preformatted IBM PC 
or SB180 disk with return postage, and 
I'll put all the files on it for you (the hexa­
decimal file could be used with my serial 
EPROM programmer, for example) . Of 
course, this free software is limited to 
noncommercial personal use. 

Next Month 
Once you've got a picture in digital for­
mat, you can write programs that perform 
magic tricks with it (hardware people like 
to think that way). By manipulating the 
binary data making up the picture, you 
can transform it into another picture that 
may be more meaningful. You can even 
combine two pictures to find differ­
ences-this is called image processing. 

Now that we have the Image Wise digi­
tizer, we have the means to perform some 
real experiments. I know many tutorial 
articles on image processing have been 
published, but the true Circuit Cellar 
creed is to build it yourself. Using 
ImageWise, next month I'll demonstrate 
how the basics of picture comparison, en­
hancement, and other image-processing 
fundamentals can be done for real. Final­
ly, in another conversion of tutorial to ex­
ample for August, I will demonstrate the 
process of colorizing the 64-level gray­
scale Image Wise picture. • 

Special thanks to Ed Nisley for his expert 
collaboration on this project. 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past arti­
cles are available in book form from BYTE 
Books, McGraw-Hill Book Company, P.O. 
Box400, Hightstown, NJ08250. 

Ciarcia 's Circuit Cellar, Volume I covers 
articles in BYTE from September 1977 
through November 1978. lhlume // covers 
December 1978 through June 1980. Volume 
Ill covers July 1980 through December 1981. 
Volume IV covers January 1982 through June 
1983. Volume Vcovers July 1983 through De­
cember 1984. 

The following items are available from 

CCI 
P.O. Box428 

Tolland, CT 06084 

(203) 875-2751 

1. ImageWise digitizer/transmitter board ex­
perimenter's kit. Contains digitizer/trans­
mitter printed circuit board, 11.05-MHz crys­
tal, programmed 2764 EPROM with trans­
mitter software, and CA3306 flash AID 
converter and manual with complete parts list. 

DTOI-EXP ······ · ·-··· · ·· ··········· -···· ·· $99 

2. ImageWise display/receiver-board experi­
menter ' s kit. Contains gray-scale display/ 
receiver printed circuit board, 11.05-MHz 
crystal, programmed 2764 EPROM with re­
ceiver software, Telmos 1852 video DIA con­
verter, manual with complete parts list, and an 
IBM PC 2.0 disk containing sample digitized 
images and test patterns. 

DROI-EXP . . . .. ... . .. ... . .... . ...... .. .. . . $99 
DTOl-EXP and DROI-EXP 
together . . .. . . . ... ... . ... .... .. . .. ... .. .. .. $179 

3. ImageWise digitizer/transmitter full kit. 
Contains all digitizer/transmitter components, 
including printed circuit board, 64K bytes of 
static RAM, IC sockets, crystals, pro­
grammed 2764, CA3306 flash AID converter, 
manual, and IBM PC 2.0 disk containing utili­
ty routines for storing and displaying (dot­
dithered, not gray scale) and downloading 
image files using an IBM PC. Does not in­
clude power supply or case. 

IJfOl-KIT ... ... . . .. . .. .. . . .. . . .. . . ...... .. $249 


4. ImageWise display/receiver full kit. Con­
tains all gray-scale display/receiver compo­
nents, including printed circuit board, 64K 
bytes of static RAM, IC sockets, crystals, pro­
grammed 2764, Telmos 1852 video DIA con­
verter, manual, and an IBM PC 2.0 disk con­
taining sample digitized images and test 
patterns. Does not include case or power 
supply. 

DROI-KIT............. .. ... ... ... .........$249 
DTOI-KIT and DROI-KIT 

together . .. . . . .. . .. .. . .. .. . ....... .. ....... $489 

ImageWise is also available assembled. Call 
CCI for source and availability of assembled 
boards and complete systems, black-and­
white TV cameras, 32K-byte static RAM 
chips, and power supplies. Software utilities 
are also available in SBI 80 format. 

All payments should be made in U.S. dollars 
by check, money order, MasterCard, or Visa. 
Surface delivery (U.S . and Canada only): add 
$3 for U.S., $6 for Canada. For delivery to 
Europe via U.S. airmail, add $10. Three-day 
air freight delivery: add $8 for U.S. (UPS 
Blue), $25 for Canada (Purolator overnight), 
$45 for Europe (Federal Express), or $60 for 
Asia and elsewhere in the world (Federal Ex­
press). Shipping costs are the same for one or 
two units. 

There is an on-line Circuit Cellar bulletin 
board system that supports past and present 
projects. You are invited to call and exchange 
ideas and comments with other Circuit Cellar 
supporters . The 300/1200/2400-bps BBS is 
on-line 24 hours a day at (203) 871-1988. 

To be included on the Circuit Cellar mail­
ing list and receive periodic project up­
dates and support materials, please circle 
100 on the Reader Service inquiry card at 
the back of the magazine. 
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~ALPS P2000 

If you want a fast, versatile, 
reliable printer with superb output, 
you can do one of two things. 

Get an ALPS. Or get an ALPS. 
The ALPS P2100"' is our 

fastest, flying through drafts at 400 
cps, memos at 200 cps and letter­
quality documents at 80 cps. 

And the ALPS P20oo:M one of 
PC Magazine's "best products 
of 1986:' is no slouch, either. With 
print speeds of 250, 125 and 50 cps. 

So both printers will speed 

through most any kind of work. 
From letters and graphics to 
six-part forms and 16-inch-wide 
spreadsheets. · 

But these aren't just high­
speed printers. They're also 
highly efficient. 

Each has multiple font car­
tridges, to let you change type 
styles quickly and easily. A 4K 
print buffer-expandable to 
256K-that frees up your PC for 
one job while you're still printing 



TBINGNEXT 
ALPS. 

400 cps 

another. A built-in, push/pull 
tractor feed and bottom feed, to 
save paper that other printers 
would waste. Plus full compati­
bility with most leading PCs and 
software. 

Running these ALPS is as 
easy as pushing buttons on their 
front panels. And once they start 
running, they may never stop. 
With basic care, in fact, they'll per­
form flawlessly for over five years. 

Now the best thing to do is 

see them perform live. For a free 
demo or more information, call us 
at (800) 828-ALPS. In California, 
(800) 257-7872. 

You'll discover there's only 
one printer that can compare to an 
ALPS. Another ALPS. 

ALPS 

AMERICA 

IT'S TIME YOU SAW THE ALPS. 
Inquiry 14 for End-Users. Inquiry 15 for DEALERS ONLY. P2100 and P2000 are trademarks of ALPS Electri c Co.. Ltd . c 1987 ALPS America. 
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• 195W 110/220v power supply 
• Hard Disk & Floppy comb. controller 
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PROGRAMMING PROJECT 

Paul D. Bourke 

A Contouring Subroutine 

Represent any three-dimensional surface on a flat plane 
with this BASIC program 

ontouring is a way of 

C 
profiling a three-dimen­
sional surface using a 
two-dimensional me­
dium such as paper or a 

computer screen. 1\vo everyday applica­
tions of contouring are the display of ele­
vations on topological maps and air pres­
sure zones on weather maps. 

Generally, given a function F of two 
variables x and y, the contour of Fat c is 
the set of all (x,y) such that F(x,y) = c . 
Except when F(c) is a local minimum or 
maximum (the top of a hill or the bot­
tom of a valley), the points satisfying 
F(x ,y) = c define one or more contour 
lines. Letting c take on various values 
through the range ofF produces a contour 
map like those shown in figure 1. 

Algorithms that do computer contour­
ing typically involve advanced mathemat­
ical techniques. As a result, the programs 
implementing these methods are usually 
computation-intensive. In contrast, the 
technique presented in this article is easy 
to implement, very reliable, and does not 
require sophisticated programming tech­
niques or high-level mathematics. I have 
adapted the present BASIC version from 
a FORTRAN subroutine written in 1983 
by Dr. M. D. Jones for a PDP-11 at the 
physics department at Auckland Univer­
sity in New Zealand. 

The subroutine, called CONREC, takes 
as its input a set of three-dimensional data 
points (x,, y,, z,) and a list of contour 
levels that usually spans the range of z,. 
The size of the intervals between contour 
levels determines how precisely the con­
tour map will represent a given set of 

co11ti11ued 
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- 4 0 

Paul D. Bourke can be contacted at P. 0. 
Box 76425, Manakau City, New Zealand. 

Figure 1: Contour maps ofa mathematical function (a) described in the text and 
ofequipotential.fields (b) around two charge particles. 
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PROGRAMMING PROJECT 

The program allows for 
non-square grids 
and for uneven spacing 
between coordinates. 

data in any specific instance . 
CONREC allows for nonsquare grids in 

which the number of x coordinates is not 
equal to the number of y coordinates, and 
for uneven spacing between coordinates. 
For instance, x coordinates used in a data 
collection can range from 15 to 36 at in­
tervals of 3, 3, 3, 1, I, I , 3, 3, 3 while y 
coordinates range from I to 100 at uni­
form intervals of I. 

The output from CONREC is a sequence 
ofline segments (x, ,y1)-(x1 ,y1 ) and corre­

sponding contour levels. This data is then 
sent to a plotting subroutine to be drawn 
by an output device. In the simplest case, 
the output device draws the line segments 
on a standard x,y coordinate grid, ignor­
ing the contour-level value. In a color sys­
tem, the color of the line might be keyed 
to its contour value. In a monochrome 
system, you can draw the contour lines 
with differing line styles or label them ac­
cording to their contour level (but the lat­
ter takes some extra work to avoid clutter­
ing up the map with redundant labels). 

The Algorithm 
CONREC treats the data in groups of four 
contiguous points. Ignoring the z coordi­
nates, each quadruplet forms a rectangle 
whose vertices are (x1, y;), (x1• 1 , y;), (x1, 

Y;+i), (x, • ., Y;.i) . Each rectangle is 
divided into four triangular regions by 
cutting along the diagonals, as shown in 

figure 2a. The program interpolates x and 
y coordinates of the centerpoint C from 
the four vertices and estimates the zcoor­
dinate as the average of the four vertices' 
z coordinates. 

Thus, we have four triangles in three­
dimensional space. (Figure 2b illustrates 
one of them.) The actual work of generat­
ing the contour lines is done with respect 
to these triangles . For each triangle, CON­
REC finds its intersection with the contour 
plane. Elementary geometry tells us that 
two flat planes intersect in a line, a point, 
a plane, or the null set (no intersection). 
When the intersection is a line (as in fig­
ure 2c), CONREC generates a contour seg­
ment along that line. In the other cases 
(point, plane, or null set), it draws no 
contour segment. When plotted, the indi­
vidual contour segments make up the 
contour lines. 

CONREC uses a classification scheme to 
determine the nature of the intersection 
and what action is needed. The classifica­
tion depends on whether the vertices are 
above, on, or below the contour plane. 
Only ten cases are possible, and these are 
grouped into six categories, as shown in 
figure 3 and enumerated in table I . 

Only the intersections of type I, II, and 
III result in contour line segments. The 
start and end points of type I segments 
correspond to two of the triangle's 
vertices. For type II segments, one ofthe 
endpoints is known and the other is inter­
polated. For type III segments, both end­
points are interpolated . 

As an example, consider the triangle 
with vertices v., v1 , v3 whose z coordi­
nates (or "heights") are 0, 2, and 3, re­
spectively (see figure 2c). Suppose you 
want to draw a contour line at height I . Re­
ferring to table I, you see that the intersec­
tion of the triangle with the contour plane is 
type ill-a line through two sides of the tri­
angle. Contour-level I intersects the line 
segment v, v2 at its midpoint and intersects 
v, v3 one-third of the way from v, . 

When all the contour levels have been 
drawn for a rectangle, CONREC moves to 
the next rectangle. The process is re­
peated until all the rectangles have been 
checked. The rectangles are examined 
from the top down and from left to right. 

CONREC reads the entire array into 
memory . However, the contouring algo­
rithm does not require access to all the 
data points at once; only four points are 
referenced at a time. This makes the algo­
rithm suitable for processing large data 
sets that would exceed the amount of 
memory available for array storage . 
However, CON REC would need some 
minor modifications to do so. 

The program must calculate most of 
the contour segment endpoints twice­

conrinued 

a b 

v, 

contour 
plane 

Figure 2: The data points are analyzed in groups offour contiguous points. 1hese 
rectangles are divided into triangles (a). 1he cente1point C's coordinates are 
inte1polated, giving three triangles in three-dimensional space ( b shows one of 
them). 1he intersection ofthese triangles with the contour plane determines the 
location ofthe contour segments (c). 
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Figure 3: Six types ofintersections between triangles and the contour plane; only 
three types result in contour line segments. 

Table 1: Classification scheme for the intersections between a triangle and 
the contour plane. 

Type Intersection of triangle Point locations with respect 
and the contour plane to the contour plane 

Line through one side of the triangle 1 above, 2 on plane 
1 below, 2 on plane 

II Line bisecting the triangle through one 1 above, 1 below, 1 on plane 
vertex 

Ill Line bisecting the triangle through two 1 above, 2 below plane 
sides 2 above. 1 below plane 

IV No intersection 3 above plane 
3 below plane 

v Point intersection 2 above, 1 on plane 
2 below. 1 on plane 

VI Plane intersection 3 on plane 

Listing 1: 1he CONREC subroutine, written in Microsoft QuickBASIC. 

REM Input variables to CONREC 
REM d(O: iub,O:jub) 'Matrix for the data surface 
REM iub, jub 'Index bounds of the data array 
REM x(O : iub) 'Data array for column coordinates 
REM y ( 0: j ub) 'Data array for row coordinates 
REM nc 'Number of contour levels 
REM z ( 0: nc-1) 'Contour levels in increasing order 
REM VECOUT 'An external subroutine to plot the contour lines 
REM False and true Boolean values 
REM 
conrec: 
REM Local declarations for CONREC 
DIM h(4) 'Relative heights of the box above contour 
DIM ish(4) 'Sign of h( ) 
DIM xh ( 4) 'x coordinates of box 
DIM yh( 4) 'Y coordinates of box 
DIM im(J) 'Mapping from vertex numbers to x offsets 
im(O)=O : im(l)=l : im(2)=1 : im(J)=O 
DIM jm(J) 'Mapping from vertex numbers toy offsets 
jm(O)=O : jm(l)=O : jm(2)=1 : jm(J)=l 

co111i1111ed 
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209/651·1203 


TELEX5106012830 (INTEGRAND UD) 

t.... lWI~~~ 

PROGRAMMING PROJECT 

Listing 1: continued. 

DIM castab(2,2,2) 'Case switch table 
DATA 0, 0, 8, 0, 2, 5, 7, 6, 9, 0, 3, 4, 1, J, 1, 4, J, 0, 9, 6, 7, 5, 2, 0, 8, 0, 0 
FORk=O TO 2 : FOR j=O TO 2 : FOR i=O TO 2 

READ castab(k,j ,i) 
NEXT i : NEXT j : NEXT k 
REM 
REM Check the input parameters for validity 
prmerr=false 
IF ( iub=<O OR jub=<O) THEN prmerr=true 
IF ( nc <=0) THEN prmerr=true 
FORk=l TO nc-1 : IF (z(k)<=z(k-1)) THEN prmerr=true : NEXT k 
IF ( prmerr) THEN msg$=' 'Error in input parameters ' ' : RETURN 
REM 
REM Scan the array, top down, left to right 
REM 
FOR j =jub-1 TO 0 STEP -1 
FOR i=O TO iub-1 
REM Find the lowest vertex 
IF (d(i,j)<d(i,j+l)) THEN dmin=d(i,j) ELSE dmin=d(i,j+l) 
IF (d(i+l,j)<dmin) THENdmin=d(i+l,j) 
IF (d(i+l,j+l)<dmin) THEN dmin=d(i+l,j+l) 
REM Find the highest vertex 
IF ( d ( i, j) > d (i, j+l)) THEN dmax=d( i, j) ELSE dmax=d( i, j +l) 
IF (d(i+l,j) >dmax) THEN dmax=d(i+l,j) 
IF (d(i+l,j+l) >dmax) THEN dmax=d(i+l,j+l) 
IF (dmax<z(O) OR dmin> z(nc-1)) THEN GOTO noneinbox 
REM Draw each contour within this box 
FOR k=O TO nc-1 
IF ( (z(k) <dmin) OR (z(k) > dmax)) THEN GOTO noneintri 
FOR m=4 TO 0 STEP -1 
IF m>O THEN 
h(m)=d( i+im(m-1) ,j+jm(m-1) )-z(k) : xh(m) =x( i+im(m-1)) : yh(m)=y(j+jm(m-1)) 

IF m=O THEN 
h(O)=(h(l)+h(2)+h(J)+h(4))/4 : xh(O)=(x(i)+x(i+l))/2 : yh(O)=(y(j)+y(j+l))/2 
IF h(m) >0 THEN ish(m)=2 : ELSE IF, (h(m)<O) THEN ish(m)=O : ELSE ish(m)=l 
NEXT m 
REM Scan each triangle in the box 
FOR m=l TO 4 
ml=m : m2=0 : mJ=m+l : IF (m3=5) THEN mJ=l 
case=CINT(castab(ish(ml),ish(m2),ish(mJ))) 
IF (case=O) THEN GOTO caseO 
ON case GOTO easel, case2, caseJ, case4, case5, case6, case7, case8, case9 
REM Line between vertices ml and m2 
easel: xl=xh(ml) : yl=yh(ml) : x2=xh(m2) : y2=yh(m2) 

GOTO drawit 
REM Line between vertices m2 and mJ 
case2: xl=xh(m2) : yl=yh(m2) : x2=xh(m3) y2=yh(m3) 

GOTO drawit 
REM Line between vertices mJ and ml 
caseJ: xl=xh(mJ) : yl=yh(mJ) : x2=xh(ml) y2=yh(ml) 

GOTO drawi t 
REM Line between vertex ml and side m2-mJ 
case4: xl=xh(ml) : yl=yh(ml) 

x2=(h(m3)*xh(m2)-h(m2)*xh(mJ))/(h(mJ)-h(m2)) 
y2=(h(m3)*yh(m2)-h(m2)*yh(mJ))/(h(mJ)-h(m2)) 
GOTO drawi t 

REM Line between vertex m2 and side mJ-ml 
case5: xl=xh(m2) : yl=yh(m2) 

x2=(h(ml)uh(mJ)-h(mJ)uh(ml)) /(h(ml) .-h(mJ)) 
y2=(h(ml)*Yh(mJ) - h(m3)*Yh(ml))/(h(ml) - h(mJ)) 
GOTO drawit 

REM Line between vertex mJ and side ml-m2 
case6: xl=xh(mJ) : yl=yh(mJ) 

x2=(h(m2)*xh(ml)-h(ml)*xh(m2))/(h(m2)-h(ml)) 
y2=(h(m2)*yh(ml) - h(ml)*yh(m2))/(h(m2)-h(ml)) 
GOTO drawit 

cominued 
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Tandonjustexpanded 
the world of compatibility. 

·----------------------· 
Please send me your Tandon Fact Pac, 
acomprehensive set of literature and product reviews: 

Name 

Pnsitinn 

Company 

Address 

Telephone 

Tandon Computer Corporation 
405 Science Drive 
Moorpark\.CA 93021 
805/378.b104 BYT E6 /1 

We have just expanded our line of AT-com­
patible microcomputer workstations with the 
addition of the powerful PCA-70. With its 
massive 70MB of Winchester hard disk storage 
and super-fast access time, even the most 
complex UNIX® applications and networking 
tasks are a snap. 

And, all at a price that has become a Tandon 
trademark. At 53,695~ it's around 30% less 
than our major competitor. 

When you choose one of the other four 
Tandon AT compatibles, the savings become 
even more convincing. From the 1.2 MB PCA-1 
to the 40MB PCA-40 Tandon AT compatibles 
have been consistently 40% less than systems of 
comparable quality. 

But a low price doesn't mean you have to· 
sacrifice quality. Tandon microcomputers are 
engineered for performance and reliability 
by a manufacturer who has been an industry 
leader for over a decade. 

For a Tandon Dealer nearest you, call 
toll free : 1-800-338-4555. In California call: 
1-800-237-1735. 

lan'Clon 
Price. Selection. Quality. 

•Moni 1or not inc luded. 
UNIX is a trademar k of AT&T Bell Laboratories. 
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Inquiry 367 for End-Users. 

Inquiry 368 for DEALERS ONLY. 


PROGRAM MING PROJECT 

Increase Your TAIWAN 
Profit Margin! Ht ......,..."""',............,~ 


MANUFACTURER DIRECT Listing 1.: Continued. 
BABY 286 TURBO™ SYSTEM 


SUPERCHARGED SPEED - 12 MHz AT™ 
 REM Line between sides ml-m2 and m2-mJ 
- The fastest IBM™ AT™ Compatible . case?: xl= (h(m2)nh(ml)-h(ml)uh(m2)) / (h(m2)-h(ml))

FEATURES: 
yl=(h(m2)*yh(ml)-h(ml)*yh(m2))/(h(m2)-h(ml))• Intel 80286-8/80286·10 microprocessor 

• 618 or 6/12 MHz switchable clock speed x2=(h(mJ)*xh(m2) - h(m2)*xh(mJ))/(h(mJ)-h(m2))• Expandable to 1MB on board 
• Chips & Technology VLSI chipset y2=(h(mJ)*yh(m2)-h(m2)*yh(mJ))/(h(mJ)-h(m2))
• CMOS memory to maintain system configuration 

GOTO drawi t•Legal BIOS 
• Clock/calendar with battery back up REM Line between sides m2-mJ and mJ-ml
• 8 1/0 slot · 6 w/62 · & 36-pin card-edge connectors 


· 2 w/only 62-pin card-edge connectors 
 cases: xl=(h(mJ)*xh(m2)-h(m2)*xh(mJ))/(h(mJ)-h(m2)) 

· 180W power supply (220V-110V) 
 yl=(h(mJ)*yh(m2)-h(m2)*yh(mJ))/(h(mJ)-h(m2))• XT size case w/keylock protection, reset switch & LED 's 


for Turbo, hard drive, power on/off 
 x2=(h(ml)*xh(mJ) - h(mJ)*xh(ml))/(h(ml)-h(mJ))
• Enhanced keyboard w/separate cursor, keypad and y2=(h(ml)*yh(mJ)-h(mJ)*yh(ml))/(h(ml)-h(mJ))cross top function keys 
• 20% smaller than IBM AT™ system GOTO drawit 

REM Line between sides mJ-ml and ml-m2 

case9: xl=(h(ml)*xh(mJ)-h(mJ)*xh(ml))/(h(ml)-h(mJ)) 
yl=(h(ml)*Yh(mJ)-h(mJ)*yh(ml))/(h(ml)-h(mJ)) 
x2=(h(m2)*xh(ml)-h(ml)*xh (m2))/(h(m2)-h(ml)) 
y2=(h(m2)*Yh(ml)-h(ml)*yh(m2))/(h(m2)-h(ml)) 

drawit: 
CALL vecout(xl,y 1,x2, y2, z(k)) 

cas eO: NEXT m 
noneintri: NEXT k 
none inbox: NEXT i NEXT j 

RETURN 

Mega 4000 TURBO™ SYSTEM 
- IBM PC/XT™ Compatible ­

RUN 3 TIMES FASTER 
 Listing 2: A QuickBASIC example program to draw the contour map shown"FCC CLASS B APPROVED" 
in figure 1 a.FEATURES: 

• 8088-2 microprocessor w/8087 coprocessor optional 
CLS: PRINT ' 'CONREC example. Contour the function ''• Keyboard selectable 4.77-8 MHz Turbo speed 

• 4 layer mother board, expandable to 640K PRINT: PRINT ''f(x,y)=sin((x"2+y"2)".5) + ((x-c)"2+y"2)"-.5 11 

• Legal BIOS . 
PRINT: PRINT' ' letting x and y range from-2 pi to +2 pi.''• 150W power supply 

• AT™ style case PRINT 1 1 Building the data set now. Please wait. '' 

w/keylock protec­
 OPTION BASE 0 'Lower bound of zero for all array indices 
tion, reset switch, 

pi=J.14159265411LED's for Turbo, 
hard drive, power true=-1 : false=O 

on/off 
 ilength=Jl9 : j length=l99 'Dimensions of the output contour plot axes·AT™ style 
keyboard (full screen in CGA mode) 

imin=O : jmin=199 'Coordinates of the left bottom corner 
iub=JO : jub=JO : nc=lO 'Number of grid intervals and contour levels 
DIM d( iub, jub) ,x( iub) ,y(j ub) 'Data array

FCC APPROVED ADD-ONS DIM z(nc-1) 'Contour array 
• DISK 1/0 CARD 
• TURBO MONO. GRAPHICS PRINTER CARD 

REM Define the function and the coordinates• ENHANCED GRAPHICS ADAPTOR 
FOR i=O TO iub 'Check at all x-grid l evels• AT SERIAUPARALLEL GAME ADAPTOR 

• COLOR GRAPHICS CARD ix=2*p1*(2*i-iub) /iub 'ix ranges from -2 pi to+ 2 pi 
FOR j =0 TO ju b 'Check at ally-grid levels 

jy=2*ph(2*j-jub)/jub ' jy ranges from-2 pi to+ 2 pi180W/200W POWER SUPPLY 
r=SQR(ix"2+jy"2)•For XT™ and 


Baby 286™ 
 d(i,j)=SIN(r)+.5/SQR((ix+J.05)"2+iy"2) 
NEXT j • 4 Drive Plugs 

• Same Dimension as x(i)=1*ilength/iub+imin 'Scale x(i) to span plot area 

XT™ Power Supply 
 NEXT i 

• +12V BA - 12V O.SA FOR j =0 TO jub
+SV 20A - SV O.SA 

Y ( j ) =j min-j * j length/ j ub 'Scale y ( i) to span plot area 
NEXT j 
FOR i=O TO nc-1 

z(i)=(i-5)/5 'Contour levels at-1,-.8, ... ,1 
II 11fflifuriiw corp. 

ORDER HOTLINE: 011-886-2-9189798 (8 Lines) 
FAX: 011-886·2·9176201, TLX: 32503 INFOTRON NEXT i 

FACTORY & OFFICE ADDRESS: 

3f NO. 4, Alley 1, Lane Sze Wei, Chung Cheng Rd. 
 CLS: SCREEN 1, 0 'CGA screen J20 by 200 
Shin Tien, Taipei 23136, Taiwan, R.O.C. LINE ( imin, jmin-jlength)-( imin+ilength, jmin),, b 'Use a box for axes 

GOSUB conrecMAILING ADDRESS: 
PO BOX 10102 Shin Tien, Taipei 23102, Taiwan, ROC IF NOT(prmerr) THEN PRINT : PRINT : PRINT msg$; 
CONTACT OUR U.S. SHOW ROOM & TECH SUPPORT WHILE LEN(INKEY$)=0 : WEND 'Any key to stop 
TEL: (714) 895-3900, FAX: (714) 897·9173, TLX:3720117 END 

FOR INFORMATION & QUOTATION 

148 B YT E • JUNE 1987 



WITH 500 A'ADVANTAGE®MILES TO TOP IT OFE 

Now you can drive a luxurious Avis Rapid Return:M Plus afriendly staff that'll speed youAVIS SUPERVALUE Cadillac Sedan deVille or similar on your way What's more, AvAdvantage®members 
group car for only $45 a day can earn 500 AAdvantage miles with every qualifying 

This low SuperValue Rate is Avis rental.*~DAY available atselected Avis locations So take off with American Airlines ma
across America. And it comes and Avis. For something special in 
with everything you expect from the air. And on the ground. See your ~ 
the company that tries harder. travel agent for details. Or call Avis atfora Cadillac Sedan deVille 
Like Avis Express® service and 1-800-331-1212. ' At participating Avis locations . ® 

lnquir~· 30 

Cars and rates are avai lable at selected U.S. locations. subject to availability. Cars must be returned to renting location. These rates are nondiscountable. Rates. terms and conditions are subject to 
change without notice. Rate has a free-mileage allowance. There is an additional per-mile charge in excess of thisallowance. Refueling service charge, taxes. CDW and optional coverages not included. 
Cadiflac or similar group car available in New York area at a higher rate. Seasonal surcharges and blackout periods may apply. Advance booking may be required. Call Avis for complete details. 
A'Advantage• is a registered service mark of American Air lines, Inc. c~J 1987 Wizard Co., Inc. 



PROGRAMMING PROJECT 

once for each of the two triangles that 
share a common boundary . For instance, 
in figure 2c, both endpoints of the con­
tour segment will have to be calculated 
again when the program looks for the in­
tersection of the two adjacent triangles 
and the contour plane. 

The program could be speeded up if 
these contour segment endpoints were re­
membered rather than recalculated each 
time. However, this would complicate the 
program logic and make the listing 
longer. It would also require that more 

than four points be kept in memory at a 
time. 

Notes on the Listings 
The CONREC subroutine (see listing 1) is 
written in Microsoft QuickBASIC 2.0. 
With minor changes to the screen output 
commands, it will run under Microsoft 
BASIC for the Macintosh. Older versions 
of Microsoft BASIC will require you to 
make a few other minor changes. 

[Editor's note: Listings l .BAS through 
4. BAS are available on disk, in print and 

Listing 3: A QuickBASJC example program to draw the contour map shown 
infigure lb. 

CLS: PRINT' ' CONREC example . Graph the equipotential lines'' 
print'' around two charged particles by contouring the function'' 
print: print '' V(x , y) ="ql/rl - q2/r2'' 
print'' letting x and y range from -4 to 4. '' 
OPTION BASE 0 'Lower bound of zero for all array indices 
pi=J.141592654# 
true=-1 : false=O 
ilength=Jl9 : j length=l99 'Dimensions of the output contour plot axes 
(full screen in CGA mode) 
imin=O : jmin=199 'Coordinates of the left bottom corner 
iub=JO : jub =JO : nc=B 'Number of gri d intervals and contour levels 
DIM d(iub , jub) ,x(iub ) , y(jub) 'Data array 
DIM z(nc-1) 'Contour array 
REM 
REM Define the function and the coordinates 
a=l. 5 : ql=l : q2=-4 'Charge ql is at -a; q2 is at +a 
FOR i =O TO iub 

ix=4*(2*i- iub)/iub 'Range from-4 to 4 
FOR j =0 TO jub 


jy=4*(2*j-jub)/jub 'Range from -4 to 4 

rl=SQR((ix-a)'2+jy'2) 

r2=SQR((ix+a)-2+jy'2) 

d(i,j)=(ql/rl-q2/r2) 


NEXT j 
x( i) =h ilength/iub+imin 'Scale x( i) to span plot area 

NEXT i 
FOR j =O TO jub 

y(j)=jmin-j*jlength/jub 'Scaley(i) to span plot area 
NEXT j 
FOR i=OTO nc-1: z(i)=(i+l)/2: NEXTi 
REM 
CLS: SCREEN 1, 0 'CGA screen 320 by 200 
LINE(imin,jmin-jlength)-(imin+ilength,jmin), ,b 'Use a box for axes 
GOSUB conrec 
IF NOT(prmerr) THEN PRINT : PRI NT : PRINT msg$; 
\./H ILE LEN(INKEY$ )=0 : \.IEND 'Any key to stop 
CLS 
END 

Listing 4: 1he QuickBASIC VECOUT subroutine for plotting a line segment 
on the screen. 

REM User defined subroutine to plot vectors on whatever plotting 
REM device is available 
REM 
SUBvecout(xstart,ystart,xstop,ystop,clevel) STATIC 

LINE (xs t art,ystart) - (xstop,ystop) 
END SUB 

on BJX; see the insert card prior to page 
321. Listings are also available on BYIE­
net; see page 4.] 

The input parameters to CONREC are: 

• The number of discrete intervals in the 
horizontal and vertical measurement 
grids, stored in iub and j ub . 
• The number of contouring levels, 
stored in nc . 
• A one-dimensional array z ( 0: nc-1) 
containing the contour levels in increas­
ing order. 
• A two-dimensional array d ( 0: i ub, 
0: j ub) containing the z values computed 
or measured at each (x,y) pair. 
• Two one-dimensional arrays, x ( 0: i u b) 
and y(O:jub), containing the actual 
horizontal and vertical coordinates of 
each sample point, making it possible to 
use data collected on a nonsquare grid, or 
data with varying grid intervals. 

For the sake of example, I have sup­
plied two sample programs (see listings 2 
and 3) that supply CONREC with a set of 
data points, as well as a subroutine called 
VECOUT for drawing the contour map on a 
computer screen (see listing 4) . 

Example I uses CONREC to draw the 
contour of the mathematical function 

+ y2) 11 2j(x,y) = sin((x2 
) 

+ ((x - c)l + yir112. 

The contour map of the function is shown 
in figure 1 a. 

Example 2 is taken from physics. 
Given two electrical charges q, and q2 , 

located along the x axis at -c and +c, the 
electrical potential at a point (x,y) is 
given by the equation: 

V(x,y) = k ( ..!I!_ - .!J.:.... )
r , r2 

where k is a constant and r, and r1 are the 
distances of (x,y) from q, and q, . Con­
touring this function generates a map of 
equipotential surfaces emanating from 
two charge particles (see figure I b) . A 
similar function graphs the gravitational 
fields around two masses. 

To use CONREC for your own projects, 
you need to write a main program similar 
to those in listings 2 and 3 as well as a 
VECOUT subroutine to handle the output to 
your plotter device (similar to the one in 
listing 4). Append these subroutines to 
the main program, and you are ready to 
begin making your own contour maps. 

Contouring as implemented in the 
CONREC subroutine gives you a fast way to 
see the shape of a function or a set of data 
points. Although not as intuitive as three­
dimensional representations, contour 
maps avoid the problems of hidden line 
removal and three-dimensional projec­
tions onto two-dimensional surfaces. • 
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The Atnerican Success Story: 

lime, America led the wortd 


wlllty, engineering, and 

th names like Edison, 


Opdon A: l .2MB floppy Drive \\'11 HD/Floppy Controller 

CLUB 286 Mono system $1309 CLUB 286 Color system $1500 
• Complete system as described above plus mono • High quality 

display card and IBM quality mono monitor • Complete system as above 
• Plus color displaycard and color monitor 

CLUB 286 Color EGA system $1740 • Fully assembled and tested, 
• Complete system with EGA card & monitor ' no installation required 

20 MB 4026 $528 
30 MB 4038 $599 
40 MB 4051 $628 

72 MB (23 MS) $1095 
BOMB 4096 $1195 

M. FOR PC UPGRADE TO ;t.TH.$75 
LVIT.M~L 

20 MB $365 

FFATIJRF.S: 
• Maxi switch keyboard/Pro™ keyboard 
• 6/8/10 MHz selectable, depends on model 
• !MB of inboard memo1y (with 5 l 2K standard) 
• 81/0 expansion slots 
• 195 watt po~r supply, l IOV/220V switchable 
• Fully compatible High Speed AMI BIOS 
• Full 200 page documentation, operation manual 

with binder (written in U.S.A) 
• Full one year warranty FREE: 

RUNS: 
NOVELL DBASE 
AlTl'OCAD LOTIJS 
XENIX SIDEKICK 

"If imitation is the sincerest form of flattery, the CUJB 
AT pays the IBM AT a heartfelt compliment The only 
failing of the (CLUB AT) is that it imitates ihe IBM 
machine too accurately; ...and you can't beat that..." 

Karl Koessel PC World December 1986 

"'Fully Hayes '" Compatible"' 
300/1200 BAUD 1200/2400 BAUD 

$128 $229 

300/ 1200 llAJID. half size/half power, excellent for long 
distance calls. free Bi!Com communications software 

• Data Switch Box $ 88 
• PC/XT controller $90 
• Floppy controller $49 
• 25 Pin Serial Cahle $18 
• Split Po\\1'1' Y-cahle $8 
' IBM Type Printer Cahle $15 SOITtl'ARE 
• IBM AT Bus Extended Card $30 Graphics DR. IWJJ $49 

(good for test & dehug) r.ommmic:ltloru 
' AT HD/Floppy Controller $170 BIT-COM $49 
' 

E. COLOR 

$345
0. MONO 


$138 
 4 
A. Parallel port. Hercules compatihle. 

I32 column text. color or mono. 

B. Short card. 256K Video memorv. runs 
color/ mono display. 16 colo~: 640 x 
350 resolution. and with Hercules 
emulation. 

C. Printer port. monochrome graphics. 

I. CAll

• 
J. $55 

,...,w. 
~~ 

cPY.' ~ K. $88 
1>'"(, 

G. Game port. parallel port. 0-2MB 
memorv. n111s at 12 MHz. 2 serial 
ports (Znd optional) 

H. Parallel port. real time clock/ 
calendar. 2 serial ports (2nd optional). 

I. Serial port. parallel port. game port 
(2nd serial option). support hase and 
EMS memorv. real time clock. 

30 MB $425 
IW1ll FLOPPI' 
CONlllOU.ER 
ADD $50 
(20MB only) 

EXTERNAL TAPE BACKUP 
sonww INCWDED 

INT EXT 

20 MB $580 $680 
N. 

L. 39 ms access time. auto head 
parking. linear voice coil 
activator. one year !lmlted 
warranty. cahles. AT slid ing rail 
and software included. 

M. 65 ms access time. hoots fromhard 
disk. Western Digital controller. 
manual. cahles. hardware and 

Compaq 286 HD Controller $188 ADD ON 

• PC/XT/ HD Floppy Controller $140 ' Ki ts for Mini 1/0. 
• Optical Mouse $75 2nd Serial Port $25 

' Kits for CLUB 2000. 
(Microsoft compatihle) 2nd Serial Port $25 

150 ns (9 pcs.) $9 
120 ns (9 pcs.) $12 

CLUB AT INC. 
46707 Fremont Boulnard, Fremont CA 94539 

Quality and volume Is Our Business · 
_. • AD Sales c:aJl {415) 490-2201 • 
m5o< FAX No. 415-490-2687 

Now open 7:30-6:30 foryourronventence 
Uni,'Crsit)' r.o:~ are welcome QuJnci1r Di~counr~ arc ..\,';lilable 
Corporate Buyer call for Neil Mehl.I Dealers are \X'ckonl<" 

hm:rn;uional ,,J,,,.~ desk now open. 

ORDfR RY MAIL Check or Money Order. California add 6.1%tax 

ORllfR BY PHONE, C.0.0. f,ashier Check.\~!'.\ (3%}runs Innis 123/graphics. 132 x44 j . Oub 576 (for PC Portahle) software. software included. 20/30MB 
American Exp"'5 (4%) or Approved f.ompany P.O.column display. short card. 0-576K memory. supports Seagate Hard Disk. 
TF.RMS, All prices are 9Jhject mchange> and quantity may he limited and "" D. Nonglare. 12" screen. 800 x350 64K/256KDRAM. N. 20 or 60MB hackup. menu driven 
resen~ the Right to Suhstitute Equi\'alem llems. l!nauthorized Returns are resolution . K. Oub 384 Serial pon. parallel port. software. hackup SMB per suhjec1 to 10% ReSIOCking Fee. fa ll f..- RMA Numbers f..- Relllms and Repairs. 

E. 640 x 200 resolution. IBM quality. 0-384K memory. clock/calendar. minute. image & file-hy-file IBM. Hercules. Bitcom. Xenix are trademarks of the R~1ive r.ompanies 
l.imited Warrantv. I )tar pa11s and 6momhs labor. Inquiry 53 F. 640 x 350. 640 x 200. EGA and CGA. game port and software. hackup. 
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The fastest, tightest code. 

(Though the same can hardly
be said ofthe name) 


We have to tell you, we had a hard 
time getting the name down this short 

Because Microsoft's new FORTRAN 
Compiler actually has a far longer 
list of features. 

It uses the same optimizer and 
code generator technology that made 
our CCompiler the industry leader. 

And we've also added special 
loop optimizations that give you the 

smallest, fastest FORTRAN code a 
PC can handle. 

"Now Microsoft's FORTRAN Opti­
mizing Compiler generates such 
fast code that an IBM PCIXT 
approaches the speed of the VAX:' 
Peter Osgood, Mn; Project Athena, Director of the 

Real Time Lab Project. 


This compiler has already passed 
the toughest test there is. It's been 

Microsoft FORTRAN Optimizing Compiler Version 4.0. 
+Uses the Microsoll C optimizing technology, plus loop optimization lo +Microsoft CodeView: Window-oriented source-level debugger. NEW\ 

generate the fastest executable code for MS-DOS. NEW! - Debug using your original source code, the resulting disassembly or 
Execution Speed Microsoft Ryan-McFarland 113M Professional both intermingled. 
(in Seconds) FORTRAt'I FORTRAN FORTRAN - Walch and change the values ofyour local and COMMON variables 

V. 4.0 V. 2.11 V, J.22 as you debug. 
Sieve 7.97 9.33 38.51 -Set conditional breakpoints on variables, expressions or memory; trace 
Whetstone 53.82 58.67 79.0'1 and single step. 
Lookup 5.82 18.61 26.02 - Debug Microsoft C programs as well as Microsoft Fortran programs. 
+Fully GSA certified for ANSI 77 compatibility with no errors at the - Walch and change registers and flags as you execute. 

highest level. NEW! - Easily debug graphics oriented programs since program output is kept
+Numerous IBM VS and DEC VAX. extensions. NEW! separate fi'om debugger output. 
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GSA-certified as Full ANSI FORTRAN 
77,and 100°/o error-free. 

"The Microsoft FORTRAN Opti­
mizing Compiler let us port the 
200,000 line Boeing Mathematical 
Library (BCSLIB) with virtually no 
changes. This ANSI FORTRAN 77 
code was ported directly from Cray, 
COC, DEC, IBM and other main­
frames and workstations:' 
fror Philips, Boeing Computer Services, Program Manager 
Mathematical Software Libraries. 

We've also included the same 
advanced intrinsic math 

functions found on VAX®and 
IBM®VSsystems. Add 

improvements 
like our new IBJGE 
memory model, and porting the 
biggest mainframe programs has 
never been easier. 

Among the many additions we've 
made to our package is our exclusive 
CodeView™ windowing debugger. 

It lets you trace through programs 
at any level you want, from source 
code to assembly language. 

You can open windows and watch 
both variables (local and COMMON) 
and CPU registers change. 

You can set conditional breakpoints 
using variables and expressions. 

Debugging gets even easier with 
the compiler's advanced diagnostics. 
Detailed error messages are 
thoroughly explained and cross­
referenced in our new manuals. 

Documentation that has been 
completely revised and expanded 
with tons of examples. 

If we're talking your language, use 
one of the numbers below for more 
details about the Microsoft®ANSI 
FORTRAN 77 Optimizing Compiler 

Version 4.0 with CodeView, 
d the name of your 

nearest dealer. 
(Even if the call's toll-free, 

it may be a good idea to refer to it as 
"FORTRAN 4.0" for short.) 

Microsoft® FORTRAN 

The High Performance Software. 

Call (800) 426-9400. In Washington Stale or Alaska, (206) 882-8088. In Canada, 
(416) 67:!- 7638. 

,v\icrosoll and MS-DOS are registered trademarks and Code View is a trademark of 
Microsoft Corporation. IBM is a registered trademark of International Business 
Machines Corporation. \11\.X is a registered trademark ofDigital Equipment Corporation. 

• Medium, Large and Huge Memory Model Libraries. NEW! • Provides more detailed diagnostic error messages (almost l\\1ce as many 
•Mix models \\1th NEAR, FAR and new HUGE pointers. as competitors) and extensive documentation with non-ANSI 77 fea­
• Common blocks and arrays greater than 64K. tures highlighted. NEW! 
• Choose from three math libraries and generate in-line 8087/80287 • Proven reliability-tested with over 2.5 million lines of code compiled 

instructions or floating point calls: and executed. 
-floating point emulator (utilizes 8087 /80287 if installed) • MS-Dos• network support with file I record locking and sharing. 
-8087/80287 coprocessor support • Microsoft Program Maintenance Utility rebuilds your applications 
-alternate math package-extra speed without an 8087/80287 after your source files have changed. NEW! 

• LinkyourFORTRAN routines with Microsoft C (v.4.0 or higher),Microsoft • Other utilities including faster overlay linker (links over lMbyte object 
Pascal (v. 3.3 or higher) or Microsoft Macro Assembler. code), library manager, EXE file compression utility, EXE file header 

• Largest number of 3rd party support libraries available. utility, MS-DOS environment setting utility and setup utility. 
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Inquiry 37 

I 
I 

_____ 

For $199~ RS/I® will give you 

aworld ofunderstanding 


Thousands of engineers and scientists are you can perform all sorts of data analysis in a 
using RS/1® software to get a better understand­ fraction of the time it would take with conven­
ing of their technical data. And now you can find tional methods. 

*Or full equivalent with IOMB hard di sk and 512KB memory. 


RS/I is a registered trademark ofBBN Software Products Corporation. 


,-----------------------,
Enclosed find a check for $19. 95 for the introductory version of RS/I 
for the IBM PC. 

AMEX # Exp. Date 

Signature 

Name 

Title 

out why. 
For the first time, you can see 

why the RS/1 package has become 
. d d d · d l an m ustry stan ar m ata ana ­

ysis software. All on your own PC. 

RSIJ software displays results in 
tabular and graphical forms. 

• Easy-to-use statistics: 
1-tests, 1- and 2-way Anova, 
non-parametric, and other 
standard tests 

• Spreadsheets and models 

• Curve-fitting: linear, poly- . 
nomial, multiple stepwise, 
and nonlinear - with good­
ness-of-fit statistics 

• A powerful programming 
language for customizing 
applications 

Just send for our new introductory trial ver­
sion of RS/1 software. For $19.95, you get a spe­
cial demonstration version of RS/1 software with 
data storage limitations. With this trial package, 

Experience easy-to-use statistical and curve­
RS/l Data Analysis System 

•Data management: easy entry, im­
port, storage, and retrieval of data 

•A full range of data analysis tools 
• Presentation quality graphics: graphs, 

histograms, 3Ds and more 

BBN Software Products 
10 Fawcett Street Cambridge. MA 02238 

A Subsidiary o f Bolt Beranek and Newman In c . I =1 =171 

fitting capabilities. And presentation 
quality graphics. Plots, graphs, histo-

Th· t · l k d ·t ll grams. is na pac age oes l a . 
Before long, you'll discover how 

RS/1 software can help you improve 
laboratory research, cut product de­

velopment costs, and increase manu­
facturing yields . And that's just the 

beginning . There's no telling what 
you can do with such a fast, powerful 
data analysis tool. 

And the $19.95 you pay for the 
trial package can be applied to a spe­
cial promotional price of $795 for 
the complete RS/ 1 software package 

for the IBM PC AT and XT. * 
Call 1-617-499-8200 for a credit card pur­

chase, or fill out the coupon and send it in. 
And find out how much of your world you 

can understand. 

Company 

Address 

City State Zip 

L BBN Software Products, 10 Fawcett Street, Cambridge, MA 02238_ 
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PROGRAMMING INSIGHT 

William G. Hood 

Polynomial Curve Fitter 

This BASIC program finds a polynomial function to fit a set of data points 

p 
eople in business or in­
dustry often need to 
make predictions based 
on limited information 
from lab or field reports. 

Situations from the scientific world 
come readily to mind: In testing an elec­
troplating setup, let's say you have mea­
sured the amount of gold deposited on the 
surface of a metal in one hour under vari­
ous voltages. You would like to find a 
mathematical function that describes the 
relationship between the independent 
variable (voltage) and the dependent vari­
able (gold deposited in one hour), so you 
can predict how much plating will occur 
for any voltage. 

In the · area of business, suppose you 
have corresponding lists of monthly ad­
vertising expenditures and sales figures. 

' You want to predict what would happen to 
the sales if the advertising were doubled. 

In both cases, what's needed is a math­
ematical function f(x) = y that approxi­
mates the data, with x the independent 
variable and y the dependent variable . 
The function would allow you to extra­
polate (predict results outside the mea­
surement range) or interpolate (predict 
additional results inside the measurement 
range). Plotting the function produces a 
smooth curve that shows the underlying 
trend of the data . 

In this article, I'll present a BASIC 
program that finds a polynomial 

p (x) = c,x" + cJX""' + ... + c,,x + c••, 

approximation of the empirical data, let­
ting you try different values for n to ob­
tain the best fit. (The variable n is known 
as the degree of the polynomial; c,, Ci. 

. . . are the coefficients .) 
When the number of data points equals 

n+ 1, the polynomial's graph will pass 
exactly through each data point. How­

ever, usually the number of data points 
far exceeds the degree of the polynomial, 
and the curve is only an approximation 
that does not hit each point exactly. 

This type of curve-fitting is appropri­
ate when the data points are empirical, 
making them subject to error. Because of 
the probable errors, it is not important 
that the graph of p(x) pass exactly through 
each point. But it is necessary that it be a 
smooth curve that comes close to the data 
points. In applications where the curve 
must pass exactly through the data points, 
you would be better off using the methods 
of Bezier curves or B-splines (see "Free­
Form Curves on Your Micro" by Steve 
Enns, December 1986 BYTE). These 
techniques generate a series of functions 
connecting the data points. 

The program in listing 1 uses the leas/­
squares method to calculate the coeffi­
cients c, of the polynomial. Briefly, this 
method finds a "fit" (a set ofcoefficients) 
that minimizes the sum of squares of the 
errors. The errors are differences be­
tween the predicted values and the experi­
mental values for the dependent variable . 
[Editor' s note: POLYFfI. BAS is available 
on disk, in print, and on B!X; see the in­
sert card prior to page 321 for details. 
Listings are also available on BYIEnet; 
see page 4.] 

One advantage polynomial approxima­
tion has over other methods, such as the 
Fourier transform, is that you can evalu­
ate polynomials easily by a program or 
spreadsheet or even by hand, whereas 
many of the other methods require far 
more processing . 

The method of least-squares usually 
leads to the construction of a system of 
linear equations in which the coefficients 
of the polynomials are the unknowns. But 
when you use just one polynomial, the re­
sulting system is often ill-conditioned; 
the solution is very sensitive to round-off 

error. In such cases, use double-preci­
sion arithmetic to overcome the problem. 
But when you fit the data points by a 
linear combination of orthogonal polyno­
mials, you avoid the ill-conditioning and 
end up with a system that you can handle 
with single-precision arithmetic. The 
program in listing 1 uses the orthogonal 
polynomial method (see reference 1). 

Using the Program 
The program is written in Microsoft 
BASIC and will run on IBM PCs and 
compatibles. For other computers, you 
might have to make minor changes. 

Whether you read in data from a disk 
file or type it in, each data point consists 
of an x and a y value and, optionally, a 
weight w; w< I gives a data point re­
duced influence; w> I gives a data point 
increased significance. You can give 
more weight to data points that you know 
are most accurate or to points that lie in a 
region of special interest. Those heavier­
weighted points will have greater influ­
ence on fitting the polynomial. 

After you enter the data, the program 
asks you to specify the degree of the poly­
nomial you want to try; the degree must 
be smaller than the number of data 
points. With this information, the pro­
gram calculates the coefficients of the 
polynomial approximation and prints 
them out in descending order of the expo­
nent of x: coefficient of x", coefficient of 
xn-', and so forth. The program lets you 
try other values of n with the same data, 
and gives a way of gauging which degree 
results in the best fit. 

When n equals the number of data 
co111i1111ed 

U-'illiam G. Hood is a math instructor and 
system manager of a VAX 111750 com­
puter. He can be contacted at 711 
Mitchell, Conway, AR 72032. 
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The Better Net 

The Com~uPro 

ARCNET® PC Board 

Better Compatibility 
·n1e CompuPro ARCNET PC is 

compatible with all versions. of 
Novell Netware and Advanced 
Netware™, and DR-NET™ running 
in all types of PC-compatibles. No 
other hoard can say that! 

Better Reliability 
TI1e CompuPro ARCNET PC 

board offers distinctly more reliability 
than other hoards. Why? Read on. 

Better Design 
TI1e CompuPro ARCNET PC 

board uses unique circuit design to 
increase signal margins. Better inter­
face circuitry insures operation with 
even the fastest PC-compatibles. 

Better Specs 
The CompuPro ARCNET PC 

board meets all FCC requirements! 

Better Made 
·n1e CompuPro ARCNET PC 

hoard is manufactured, tested and 
burned in right here in the USA. It is 
not subject to the wide swings in 
quality often experienced with 
foreign-manufactured boards. 

Better Value 
All of this adds up to the fact 

that the CompuPro ARCNET PC 
board is the best value in Novell 
compatible network hoards. 

Better Call Today 
Call us today for the name of 

your nearest CompuPro dealer. 
They are prepared to discuss a variety 
of network and multi-user solutions 
to meet your requirements. 

fiimpuPro ... 
Viasyn Corporation 
26538 Danti Court 
Hayward, CA 94545-3999 
(415) 786-0909 
TWX: 510-100-3288 
Easylink Mailbox 62877579 

Trademarks: CompuPro: Viasyn Corporalion. ARC­
NET: Datapoint Corporation. Netware, Advanced 
Nelware: Novell, Inc. DR-NET: Digital Research Inc. 
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CURVE FITTING 

Listing 1: A Microsoft BASIC program that fits a curve to a set ofdata 
points using polynomial approximation. 

1000 LN=lOOO: LD=ll: REM LN=Max data points; LD=highest degree+l 
1010 DEFFNMI(X, Y) =(X<Y) *(-X) + (Y<=X)*(-Y) 
1020 N=O: M=O: S2=0: R2=0: MF=O 
lOJO Sl=O: S2=0: SJ=O: S4=0: Pl=O: P2=0: PJ=O: I=O: J=O: Jl=O : K=O : 

VR=O MM=O: WT=O: P=O 
1040 DIM X(LN), Y(LN) ,W(LN) ,C(LD) 
1050 DIM Dl(LD) ,D2(LD) ,DJ(LD) ,D4(LD) ,D5(LD) ,D6(LD) 
1060 GOTO 1450 
1070 IF MF>O AND M>MM THEN Jl=MM+l: MM=M: GOTO llJO 
1080Jl=l: MM=M: Sl=O: S2=0: SJ=O: S4=0 
1090 FOR I=l TON: WT=W(I) 
1100 Sl=Sl+WT*X(I): S2=S2+WT: SJ=SJ+WT*Y(I): S4=S4+WT*Y(I)*Y(I) 
1110 NEXT I 
1120D4(1)=Sl/S2: D5(1)=0: D6(1)=SJ/S2: Dl(l)=O: D2(1)=1: VR=S4-SJ*D6(1) 

llJO FORJ=Jl TOMM: Sl=O: S2=0: SJ=O: S4=0 
1140 FOR I=l TON: Pl=O: P2=1 
1150FORK=l TOJ: P=P2: P2=(X(I)-D4(K)hP2-D5(K)*Pl: Pl=P: NEXTK 

1160 WT=W( I): P=WT*P2*P2 
1170 Sl=Sl+P*X( I): S2=S2+P: SJ=SJ+WT*P1*Pl: S4=S4+WT*Y( I hP2: NEXT I 
1180D4(J+l)=Sl/ S2: D5(J+l)=S2/SJ: D6(J+l)=S4/S2: 

DJ(l)=-D4(J)*D2(1)-D5(J)*Dl(l) 
1190 IF J <4 THEN 1210 
1200 FOR K=2 TO J-2: DJ(K)=D2(K-1)-D4(J)*D2(K)-D5(J) *Dl(K): NEXT K 

1210 IF J>2 THEN DJ (J-1) =D2 (J-2 )-D4 (J) *D2 (J -i)-D5 (J) 
1220 IFJ>l THENDJ(J)=D2(J-1)-D4(J) 
12JO FOR K=l TO J: Dl(K) =D2(K): D2(K) =DJ (K): D6(K) =D6(K)+DJ (K) *D6(J+l): NEXT K 
1240 NEXT J 
1250 FOR J=l TO M+l: C(J)=D6(M+2-J): NEXT J 
1260P2=0: FORI=l TON: P=C(l) 
1270FORJ=1TOM: P=P*X(I)+C(J+l): NEXTJ 
1280 P=P-Y(I): P2=P2+W(IhhP: NEXT I 

1290 S2=0: IF N>M+l THEN S2=P2/(N-M-1) 
lJOO R2=1: IF VR<>O THEN R2=1-P2/VR: IF R2<0 THEN R2=0 
lJlO RETURN 
1J20 REM GOSUB JO calls the subroutine 
lJJO REM I nput: 
1J40 REM N=# of data points 
1J50 REM X( ) =X-coordinates of the data points 
1J60REM Y( )=Y-coordinates of the data points 
1J70REM W( )=Weighting factors of the data points 
1J80 REM M=Degree of polynomial 
1J90 REM MF=O if new data, MF=l if old data but higher degree 
1400 REM 
1410 REM Output: 
1420 REM C=Array of M+l coefficients 
14JO REM S2=Residual variance 
1440 REM R2=coefficient of determination 
1450 CLS 
1460 PRINT ' ' Polyfit. Copyright ( C) 1986 by William G. Hood" 
1470 PRINT 
1480 PRINT'' This program finds the coefficients of the nth degree 
pol ynomial / / 

1490PRINT: PRINT "y= c(l)*X'n+c(2)*X"(n-1) + ... + c(n)*x+c(n+l) 
1500 PRINT: PRINT' 'that fits a set of data points in a least-squares sense. 11 

1510 PRINT'' Each data point must consist of an X value, a Y value, and an 
1520 PRINT'' optional weight, separated by commas and terminated by a return. 
15JO PRINT'' Data is read from a disk file until the eof is reached, or a 
1540 PRINT ' 'specified number of data points are read in from the keyboard. / / 

1550 PRINT 
1560 LINE INPUT ' ' Name the data file (null line=keyboard): 11 

; FI$ 
1570 PRINT ''Is the data weighted (Y / N, null line=No)? / 1

; 

1580 W$=' ' I I: INPUT W$ 
1590 IF W$<> \ 'y I I AND W$<> \ 'y I I THEN W$= \'NI I 

1600 IF FI$<>NU$ THEN 2000 

comi1111ed 



THE TA N DY® 3000 HL 


Plan ahead: go with the computer that's 

ready for the next generation in software. 


The best in 286 technology 
When you're looking to the fu­

ture, you want a computer that will 
maximize your investment now, as 
well as down the road. The power­
ful Tandy 3000 HL computer, with 
its advanced 286 technology, gives 
you high performance with today's 
software-and even more later on. 

Top software developers are be­
ginning to introduce more powerful 
versions of their programs that uti­
lize the power of the 80286 
microprocessor-the same proces­
sor found in the Tandy 3000 HL. 

These new programs will run faster 
and allow for greater utilization of 
memory. It all adds up to a new 
level of efficiency. Ordinary PCs 
will be stuck with the same old soft­
ware, same old performance levels. 

We beat out IBM® 
The 3000 HL beats out the IBM 

PC XT™ 286 in price, performance 
and choice of options. The floppy­
based Tandy 3000 HL starts at only 
$1699. And a comparably equipped 
Tandy 3000 HL with a 20-megabyte 
hard disk and other options still 
costs less than IBM's 286. 

Come to a Radio Shack Com­
puter Center and see the Tandy 
3000 HL. We'll help you prepare 
today for the power of tomorrow. 

Mail To: Radio Shack, Dept. 87-A-368 
300 One Tandy Center, Fort Worth, TX 76102 
Name _ _________ 

Company _________ 

Add1ess _________ 

Ciry _ ________ _ 

SlalD ZIP _ ____ 

Price apll1Jes at Radio Shack Computer Centers and participating stores and dealers. Monitor sold separately. IBM/ 
Reg. Tiii and PC XTITM International Business Machines Corp. 

A DIVISION OF TANDY CORPORATION 
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Inquiry 131 

BE A POWER USER! 

MAKE YOUR PC 
SEEM LIKE AN AT! 

MAKE YOUR AT 
SEEM LIKE A 

DREAM MACHINE! 

f~ANSl- 1 m 

~CONSOLE 
The Integrated Console Utility™ 

FAST, POWERFUL 
ANSI.SYS REPLACEMENT 

For IBM-PC DOS 

New Version 2.00 is MUCH FASTER! 
No w blink free scrolling on CGA! 

Now Uses EMS/EEMS for Scroll Recall! 
New Menu Program for Changing Options! 

GET A BOX FULL OF UTILITIES! 
MAKE LIFE EASIER FOR ONLY $75! 

• Speed up your screen writing 2-6x 
• Extend your ANSI.SYS to VT100 
• Add many more escape sequences 
• Scroll lines back onto screen 

"!l • Save scrolled lines into a file 
I>;) • Add zip to your cursor keys ~ • Free your eyes from scroll blinking 
>­ •Easy installation 
2 • Get a 43 line screen w/EGA 
~ • No more annoying typeahead beep 

<-i • Prevent screen phospher burn-in 
0 • Shorten that annoying bell 
::s • Over 60 useful options 
'll 
0 
;;'" "The psychological difference is 
0 astonishing" 
:::!. -Lotus June 85 pg 8.< 
11' "So many handy functions rolled ... 

into one unobtrusive package" 
-PC-World Feb 86 pg 282. 

"The support provided by the 
publishers is extraordinary" 
-Capital PC Monitor May 86 pg 25. 

" . .. the best choice for improving 
your console . .. " 
-Capital PC Monitor June 86 pg 26. 

" . .. documentation is nicely laid 
out and well written .. .. 

.a fine enhancement to any IBM 
system." 
-PC Tech Journal Jan 87 pg 180. 

Manual (w/slip). & disks: $75 plus $4 s/h. 

Satisfaction Guaranteed! 
Order Yours Today! 

HERSEY MICRO CONSUL TING 
Box 8276, Ann Arbor, Ml 48107 
(313) 994-3259 VISA/MC/Amex 
DEALER INQUIRIES INVITED 
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CURVE FITTING 

Listing 1: continued. 

1610 PRINT ''Keyboard data entry 1 1 

1620 PRINT ' 'How many data points ( 2 <= n < = 1 1 ; LN; ' ' ; : INPUT N) 1 1 

16JO IF N<2 OR N> LN THEN 1620 
1640 FOR K=l TON 
1650 IF\./$<>'' N11 THEN INPUT ' ' x,y, w1 ';X(K), Y(K), \./(K): W(K) =ABS(W(K)) 
1660 IFW$=''N"THENINPUT ''x,y' 1 ; X(K),Y(K) : W(K)=l 
1670 NEXT K 
1680 PM=FNMI (LD-1,N-1) 
1690 PRINT ''Degree of polynomial ( 1<= m <= "; PM; ' ') '';: INPUT M: M=INT(M) 
1700 IF M<l OR M>PM THEN 1690 
1710 GOSUB 1070 
1720 PRINT: PRINT' 'Coefficients (constant term last): 11 : K=O 
1730 FOR J=l TO M+l: PRINT TAB (K) C(J); : K=K+20: IF K>20 THEN K=O : PRINT 
1740 NEXT J 
1750 PRINT: PRINT ''Residual variance: 1 1 

; S2 
1760 R2= INT ( 1000000 ! *R2+. 5) I 1000000 ! 
1770 PRINT: PRINT'' Coefficient of determination: ''; R2 
1780 PRINT ''Try another degree (Y / N, null line=No) "; : A$='' ' 1 : INPUT A$ 

1790 IF A$=' 'Y ' ' OR A$=' 'y ' ' THEN 1680 
1800 PRINT'' Print a table of the data (Y / N, null line=No) ' 1;: A$='' '': INPUT 
A$ 
1810 IF A$<>' 'Y" AND A$<>' 'y ' ' THEN 1870 
1820 PRINT: PRINT" Degree of p (x) : 11 ; M 

"18JOPRINT: PRINT" X"; TAB(ll) "Y"; TAB(.!!5) "p(x) 

1840 FOR I=l TON: P=C ( 1) 

1850 FOR K=l TOM: P=P*X( I) +C(K+l) : NEXT K 

1860 PRINT X(I) ;TAB( 10) ;Y(I); TAB(24); P: NEXT I 

1870 IF F$<>NU$ THEN END 

1880 PRINT: PRINT ''Save the data (Y / N, null line=No)? 

1890 IF A$<>' 'Y " AND A$<>' 'y ' ' THEN END 

1900 PRINT: LINE INPUT ' ' Name of output file ''; FO$ 


: PRINT 

1 1 
; : A$='' 1 1 

: INPUT A$ 

1910 IF F0$=NU$ THEN END 
1920 PRINT ' 'Writing to 1 1 

; FO$ 
19JO OPEN FO$ FOR OUTPUT AS 1 
1940 FOR I=l TON 
1950IFW$<> ' 'NTHENPRINT#l, X(I);' ' , 11 

; 

1960 IF W$=' 'N" THEN PRINT#l, X(I); \ \' 11 

1970 NEXT I 
1980 CLOSE 1 
1990 END 
2000 PRINT ' 'Reading from 1 1 

; FI$ 
2010 OPEN FI$ FOR INPUT AS 1 
2020 N=O 

Y(I);'', "; W(I) 
; Y(I) 

20JOPRINT '' X11 TAB(15) ''Y"; TAB(28) ''\.1 11
;: PRINT 

2040 IF EOF( 1) OR N=LN THEN 2100 
2050 N=N+l 
2060 IF\./$<>'' N11 THEN INPUT#l, X(N), Y(N), W(N) : W(N) =ABS (W(N)) 
2070 IF\./$= ' 'N 11 THEN INPUT#l, X(N), Y(N): W(N)=l 
2080 PRINT X(N) TAB(14) Y(N) TAB(28) W(N) 
2090 GOTO 2040 
2100 CLOSE 1 
2110 PRINT: PRINT" File contained 11 

; N; " data points. 11 

2120 IF N<2 THEN PRINT' ' Too few data points. 11 
: END 

2130 GOTO 1680 

points minus I , you are assured of a close 
fit. But this is not usually the case. For 
large values of n, it is not practical to find 
a polynomial approximation; the pro­
gram arbitrarily limits the degree to 10. 
In practice, the largest degree is typically 
much smaller than the number of data 
points and you must try several values of 
degree n to get the best approximation. 

You should try to fit a polynomial 
using a degree high enough that the poly­

nomial will come close to the true fi.mc­
tion, yet low enough so that it "averages 
out" errors in the data. The program pro­
duces a statistic, the residual variance, 
that you can use to determine which de­
gree gives the best fit. The residual vari­
ance is the sum of squares divided by the 
degrees of freedom (the number of data 
points minus the number of coefficients) . 

To find which degree gives the best fit, 
continued 



Intelligent statistics. 
Consider the alternatives. 
Today there are numerous micro­
computer statistics software 
packages to consider. 

But, in the considered opinion 
of many experts, there is one 
that is clearly better. 

Highest rated. 

In its recent review of the five 
leading microcomputer statistics 
programs, lnfoWorld concludes 
that Systat'" Version 3.0 is "unri ­
valed in performance", "tops in 
number crunching power" and 

"unfailingly accurate." 
And lnfoWorld doesn't stop 

here, but goes on to rank Systat 
as the Number One statistics 
package of the group. 

In doing so, they aren't alone. 
Every published independent 
comparative review rates Systat 
at the top of the I ist. 

8 .2 

5.9 

••••••••18.5 

4.8 

4.6 

Of the statistics packages review­
ed by lnfoWorld, Systat rated 
highest, as it has in every pub­
lished competitive review. 

Some practical benefits. 

Such ratings are important be- . 
cause they relate directly to the 
quality of your work, not just to 
glitzy features. For example: 

Are capabilities important to 

you? Systat gives you more 
statistical capabilities than any 
microcomputer statistical pack­
age, including three major 
procedures that PC SAS® and 
SPSS/PC+® programs simply 
don't offer. 

Is accuracy important? Systat 
gives you more accuracy. In fact, 

a a aaaa aaaaaaaa aaaaaaaaa 
aaaaaaaaaa 
aaaaaaaaaa 

Although more comprehensive, 
Systat requires less than V2 the 
commands and has·V2 the bulk of 
competitive programs. Compare 
its 5 disks to 77 for SPSS/PC+ 
and 27 for PC SAS! 

numerous reviews and technical 
conference proceedings consis­
tently prove Systat to be the 
most accurate statistical 
package available. 

Is ease of operation important? 
Systat operates on less than 1/2 
the commands of its two largest 
competitors, with less than 1/2 the 
bulk. According to lnfoWorld, 

"Systat's commands are terse, 
and a few keystrokes will do 
amazing things." 

Is cost important? Systat costs 
less than any other major pack­
age: less than 1/2 the price of the 
comparably equipped PC SAS or 
SPSS/PC+. 

Truly interactive. 
Unlike its major competitors, 
Systat has not ported some 20­
year-old code from a mainframe 
program. Written specifically for 
microcomputers, Systat Version 
3.0 uses an incredibly small 
amount of disk space: only 1.4 
megabytes versus their 5 to 10 
megabytes. 

What's more. the package is 
genuinely interactive, freeing 
you from rigid command proto­
cols. In doing so, Systat allows 
you to approach statistical pro ­
blems more intelligently: letting 
you work the way you think in­
stead of forcing you to think the 
way it works. 

Next to this, the alternatives to 
Systat don't look very bright. 

SYSTAT 

For more information and a 
complete copy of the lnfoWorld 
review, call 312 864.5670, or write 
Systat Inc., 1800 Sherman Avenue, 
Evanston, Illinois 60201. 

Systat operates on IBM PCs® and 
compatibles, MS-DOS® and CPIM® 
machines, several UNIX® minicomputers 
and mainframes, and the VAX/Microvax®. 
Menu/windowed Macintosh® version 
also available. Single copy price 
$595 USA and Canada. $695 Foreign. 
Site licenses and quantity prices 
available. 
The fol lowing are registered trademarks: BMOPC of 
BMDP Inc.. CP/M of Digi tal Research. Inc.. IBM PC of 

IBM. Inc .. MS-DOS of Microsoft. Inc .. PC SAS of SAS 

Inst itute Inc .. SPSS/PC+ of SPSS Inc .. STATGRAPHICS 

ofS TSC Inc .. UNIX of AT&T and VAX of Digital 

Equipment Corporat ion. 

Systat. Intelligent statistics. 
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CURVE FITTING 

Numerical analysis 

requires you to perform 

a large number 

of calculations and 

to interpret the 

results intelligently. 

first fit a polynomial of degree I and note 
the residual variance. Then try degree 2, 
again noting the variance, which should 
be smaller. Continue with successively 
higher degrees. The degree that produces 
the largest decrease in residual variance 
over its predecessor is the best fit. For ex­
ample, consider the following data: 

x y 
0.5 3.0 
1.5 7.0 
2.5 12.5 
5.5 14.5 
6.5 16.0 
9.5 14.5 

10.5 16.0 
12.5 16.0 
14.5 21.0 
15.5 23.0 

When polynomials of successively 
higher degree are fit to this data, the pro­

30.0 

25.0 

Cl)

:a 20.0 
.~ 
:u 
> 
E 15.0 
Cl) 
"C 
c: 
Cll 
c. 
Cl) 10.00 

5.0 

0. 

0. 2.5 5.0 
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gram calculates the following residual 
variances: 

Degree Residual Variance 
1 7.20688351 
2 7.57981379 
3 1.02062389 
4 0.99174022 

Although there is a decrease in going 
from the third- to the fourth-degree poly­
nomial, the largest decrease is in going 
from the second- to the third-degree poly­
nomial. Therefore the third-degree poly­
nomial produces the best fit. 

The smoothing effect of the third-de­
gree polynomial is evident when you 
compare the plot of the third-degree poly­
nomial with that of the ninth-degree 
polynomial (see figure 1). As the poly­
nomial degree goes higher, the curve be­
comes increasingly spiky as it attempts to 
hit the points even more closely. 

The program calculates another statis­
tic, the coefficient of determination, 
which measures how much of the varia­
tion in the values of the dependent vari­
able you can attribute to changes in the in­
dependent variable. 

For instance, when you fit the above 
data points with a third-degree polynomi­
al, the coefficient of determination is 
0.98. This means that you can attribute 
98 percent of the sum of squares of devi­
ations of the y data values from their 
mean to changes in the x data values, and 
2 percent to random error (assuming that 

10.0 12.5 15.0 17.57.5 

Independent variable 

Figure 1: Ten data points approximated by a third-degree polynomial (in red) and 
a ninth-degree polynomial (in blue). 

the polynomial is close to the "true" 
function, that is, the actual physical rela­
tion between the independent and depen­
dent variables x and y). 

Evaluating the Polynomial 
If you use the fitted polynomial in an­
other program or spreadsheet model, you 
should consider the most efficient way to 
evaluate it; here, the obvious approach is 
not by any means the best. 

Suppose you have the coefficients of an 
nth-degree polynomial in a BASIC array 
C ( ) , where C ( 1) is the coefficient for x", 
C(2) is for x"- 1 

, and so forth. The follow­
ing BASIC code evaluates the polynomial 
in an obvious-but wrong-way: 

Y=C(N+l) 
FOR I=N TO 1 STEP -1 

Y=Y+C( I )*X" (N+l- I) 
NEXT I 

This code will perform n(n +1)/2 multi­
plications or execute the EXP or LOG rou­
tines n times, depending on the version of 
BASIC. To quote from an extremely use­
ful resource book on numerical analysis, 
Numerical Recipes, "Come the (com­
puter) revolution, all persons found guilty 
of such criminal behavior will be sum­
marily executed, and their programs 
won't be!" (See reference 2.) 

A much better approach uses Homer's 
rule for polynomial evaluation and re­
quires just n multiplications: 

Y=C(l) 
FOR I=l TON 

Y=X*Y+C(I+l) 
NEXT I 

Suggestions and Caveats 
You could expand the program to plot the 
data and the fitted polynomials. How­
ever, that would make it more machine­
specific and considerably longer. A more 
efficient approach would be to enter the 
generated polynomial into a general-pur­
pose plotting program with all the bells 
and whistles of scaling, labeling, dotted 
and dashed lines, and so forth. 

Numerical analysis requires you to 
perform a large number of calculations 
and to interpret the results intelligent! y. 
This program handles the calculation, but 
the interpretation is still up to you . • 

REFERENCES 
I. For additional information on the least­
squares method and orthogonal polynomi­
als see Ralston, A. A First Course in Nu­
merical Analysis, New York: McGraw­
Hill, 1965. 
2. Press, et al. Numerical Recipes: 1he Art 
ofScientific Computation, New York: Uni­
versity Press, 1986. 



Introducing 

a new personal computer


that does something 

no other portable this small 


can do. 


Everything. 


It simply works better 



The new COMPAQ PORTABLE 
IIrM represents the most power 
and performance ever to fit in a 
package this small. What makes 
it remarkable is that we sacri­
ficed nothing to accomplish this 
feat. It's the world's smallest full­
function personal computer with 
all the advanced capabilities 
you'd expect to find in a high­
performance desktop computer. 

At 18 pounds, and half the size of 
our original portable, it is clearly 
the ultimate in portable comput­
ing today. 

It features advanced 12-MHz 
80286 technology that enables 
you to run programs written for 
8-MHz personal computers up to 
50% faster without sacrificing 
compatibility. And it offers 
enough RAM to satisfy even the 

most demanding users. It comes 
with 640 Kbytes standard and is 
expandable to 6.6 Megabytes 
without touching one of its two 
attachable full-size expansion 
slots. Plus it offers an optional 
20- or 40-Megabyte high-speed 
internal fixed disk drive. So now 
you don't have to resort to exter­
nal add-on drives that make por­
tability difficult. 

It feels like we left 
new COMPAQ 

We didllt. 
microprocessor 

Full-size, detachable 

Uses industry-standa" 
51/411 diskettes 



We didn't stop there. Notice 
the full-size standard keyboard 
with a numeric keypad. The 
industry-standard 514-inch disk­
ette drive compatible with the 
rest of the business world. The 
full-size, adjustable 640 x 400 
high-resolution plasma display, 
which conveniently provides text 
and graphics on one screen. Even 
an optional internal modem. 

something out of the 
PORTABLE III. 

With the COMPAQ 
PORTABLE III, there are simply 
no trade-offs. Using ingenious 
methods to streamline the tech­
nology, like surface-mounting 
chips on boards, we combined 
full-functionality with enhanced 
portability. Which reaffirms the 
status of Compaq~ as the world 
leader in portable personal 
computers. 

. -
Optional, attachable 2-slot 

expansion urut 
Memory expansion 

up to6.6Mb 
20-Mb or 40-Mb 

drive 

8-MHz 80287 coproce~~or 64-0 x 400hlgh-resolution plasma display Shock 
mounts 

standardlayout keyboard 

Num 
Lock 

Helpful LED indicators 

I 111 
OptionallntemaJ modem 

:'"""""'-t 
~ -­ -· . 
. - ~' 

Optional leather 
carrying case 
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0 

"'' 
Built-in interfaces for adding peripherals umeric keypad Real-time clock 51/.i-inch 1.2-Mb 

diskette drive 
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It simply works better 



No other portable computer har­
nesses as much power, speed, 
readability, memory; storage, 
and built-in industry-standard 
features as the new COMPAQ 
PORTABLE III. 

Most other portables and 
laptops use much slower micro­
processors. Most don't off er 
high-resolution displays or ex­
pansion slots. Many don't off er 

high-capacity fixed disk drives. 
And not one offers the rugged, 
patented shock-mounting tech­
nology that's so important for 
the survival of a portable 
computer. 

Their diskette drives are 
usually 3Yz" drives which make 
it impossible to use industry­
standard 51.)i " diskettes. 
Compaq, on the other hand, 

uses industry-standard fixed 
disk drives. And our drives 
maximize compatibility with 
your desktop personal com­
puters, so you don't have 
to transfer your data. Plus, our 
detachable full-size keyboard 
doesn't force you to use one 
that's small and cramped. 

Not one of our competitors 
can rival our memory and stor-

It feels like the others 

They did. 



age capacity. The most RAM 
others off eris 2.6 Megabytes, 
which looks very small next to 
our 6.6 Megabytes. Storage is 
another story. The internal stor­
age capacity of all our major 
competitors put together can't 
equal the storage capacity of a 
single COMPAQ PORTABLE III. 
We even offer an attachable, 
portable expansion unit, with 

two full-size industry-standard 
slots so you can add features of 
your own. 

It stands to reason that if our 
competitors had included some 
of the features we offer, chances 
are they would no longer be por­
tables. This might be why 
Compaq sells more portable 
computers than any other com­
pany in the world. 

left something out. 
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It simply works better 



The new COMPAQ PORTABLE III 
is actually half the size of our first 
portable. It's also the fastest porta­
ble computer in the world today. 

With a processing speed of 
12 MHz, its 80286 microprocessor 
is noticeably superior to most 
advanced-technology desktops. But 
processing speed, as most serious 

business users know, is only one 
facet of high performance. 

The greatest limiting factor 
of total system performance is 
the speed of disk drives. The fixed 
disk drives in the COMPAQ 
PORTABLE III are three times 


· faster than most others, with an 

average access time of less than 


30 milliseconds. We also built in 
high-speed RAM. Together, these 
enhancements work with the 
high-speed processor to avoid 
system bottlenecks, thereby max­
imizing information flow. You 
can even add an 8-MHz 80287 
coprocessor to accelerate math­
intensive work. So now there's 

We run even faster since 




less wait, with less weight. 
The COMPAQ PORTABLE III 

is the most advanced portable in 
the world and offers the sophisti­
cated user features normally asso­
ciated with desktops. As with 
any computer we design, we , 
make your needs our blueprint. 
Compaq gives youmore function­

ality, versatility, power, memory, 
storage, and performance to go. 

Through innovative design 
and engineering, we've built even 
more into an even smaller pack­
age. So once again, Compaq has 
set a precedent, a standard by 
which all other portable comput­
ers will be judged. 

weve lost . a few pounds. 


ItDmPAa ·. 

It simply works better 



We obviously designed the 
COMPAQ PORTABLE III for the 
open road. But what makes it 
exceptional is that it can also 
hold its own on a desktop. Its 
speed, memory, and storage ca­
pacity help it outperform most 
desktop PC's. As an executive 
power tool, it can handle your 
biggest spreadsheets and largest 
data bases. And its ability to net­
work and communicate with 

mainframes will also surprise you. 
So perhaps it's not surprising 

that the COMPAQ PORTABLE 
III, like all of our portables, isn't 
just for people who are going 
places. It's also for those who 
appreciate a footprint that's 
nearly 50% smaller than the 
average desktop computer. This 
built-in versatility proves 
Compaq always has a better 
handle on personal computing. 

See the new COMPAQ 
PORTABLE III on a desktop 
near you-at one of over 3000 
Authorized COMPAQ Computer 
Dealers worldwide. 

For more information 
or the dealer nearest you, call 
1-800-231-0900 and ask for 
Operator 31. In Canada, call 
416-449-8741, Operator 31. 
© 1987 Compaq Computer Corporation. 
All rights reserved. Printed in the U.S.A. 

This COMPAQ PORTABLE III 

is so busy in the office, 

it doesn'.t get out much. 
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68000 MACHINES 

Tim G. Hunkler 

Atari 520ST Projects 

An interface board for the Atari ST cartridge port 

he purpose of this proj-

T ect is threefold: to pre­
sent and test a technique 
for writing to the Atari 
520ST's cartridge port; 

to build a simple but useful clock/calen­
dar circuit; and to demonstrate some 
GEM dialogue-handling techniques 
using 68000 assembly language. 

A little history is in order: One main 
feature of the Atari 520ST is the multi­
tude of I/O capabilities available for the 
price. It has a serial port, a parallel port, 
a musical instrument digital interface 
(MIDI), a floppy disk interface, a direct­
memory-access interface for hard disks, 
two joystick ports, and a cartridge port. 
With so many l/O methods, the Atari ST 
has a lot to offer the hardware hobbyist. 

Initially, I had two projects in mind for 
my computer. The first would be an 
image digitizer that would mount on the 
printer's print head and let me digitize 
various images by using the printer to 
scan back and forth over the image. The 
second project was a floating-point co­
processor to enhance the ST's scientific 
and graphics applications. The most con­
venient connection for both projects 
would be the cartridge port. 

The Problem 
While I referred to the schematic for the 
cartridge port, a problem surfaced: The 
cartridge port lacks a read/write direc­
tion-control line. It appears that the car­
tridge port was designed as a read-only 
interface. Having a useful floating-point 
coprocessor requires that you be able to 
write data as well as read results. 

Although it is possible to tap into a 
read/write signal within the ST and bring 
it out to the. cartridge port, some addi­
tional testing indicated that this would be 
a futile effort. To protect cartridges from 
damage due to inadvertent writes, a cus­
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Figure 1: The Atari cartridge port 
and signals. 

tom IC within the ST generates a bus 
error trap whenever a write to the car­
tridge address range is attempted for any 
reason. This protection feature means 
that you simply cannot create software 
that performs a write cycle to the car­
tridge port. 

The Solution Revealed 
The answer to overcoming the cartridge 
port 's write-protection scheme is to give 
up using write cycles. A write cycle can 
be performed using a read cycle, some 
special software, and a little extra hard­

ware. I admit that this sounds bizarre but, 
because of the 68000' s addressing power, 
you can actually use a portion of the ad­
dress lines to pass data to the cartridge 
port and thereby overcome the write-pro­
tection scheme. 

As an example, suppose you want to 
write the data value $1234 to some hard­
ware that you've attached to the cartridge 
port. How might you do this? A custom 
chip inside the ST decodes the range of 
addresses for the cartridge ROM address 
space. Two signals are produced and 
available ___canri~rt connector. 
They are )M3 and ROM4 (see figure 1 
for cartridge-port pin assignments). 
When ROM3 is at logic zero, a read cycle 
is in progress from the address range of 
$FAOOOO through $FAFFFF. Likewise, 
when KOM4 is at logic zero, a read cycle 
is in progress from the address range of 
$FBOOOO through $FBFFFF (see figure 2 
for signal timing). 

The technique you use to write your 
data value of $1234 to the cartridge port 
requires placing the data on the address 
lines, then reading from any address in 
the cartridge port address map. You need 
some external hardware to capture the 
data from the address lines and pass it to 
your desired destination. The software to 
do this might look like that in listing 
1.The first line defines the symbol ROMJ 
to be the value $FAOOOO. Line 2 ensures 
that the upper half of data register DO will 
be zero when used in line 5. Line 3 loads 
a base address into address register AO. 

comi1111ed 

Tim G. Hunkier (1807 North Evergreen, 
Chandler, AZ 85224) has a BSEE from 
Purdue University . He is currently em­
ployed by the strategic electronics divi­
sion of Motorola as a design engineer 
and is the author of various software 
products for the Atari SI. 
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ATARI PROJECT 

Line 4 places the data you wish to output tridge port and tested for zero. 
into data register AO. Finally, line 5 One simple hardware design for writ­
causes the data value $1234 to be placed ing data using address lines is shown in 
on the lower 16 address lines while an un­ figure 3. The TST. B instruction uses an 
known byte value is read from the car- addressing mode called Address Register 

-300 +/- 20 nsl 

~ v 

I I 


-------<(~~~~~~~-A_o~_E_s_s vAL_~~~....,.~~~>~~~-o_ ___ to

j L I>250 ns 

Figure 2: Cartridge-port address timing. 

Listing 1: Code to transfer data to the Atari cartridge port. 

ROM3 EQU $FAOOOO ; defi ne ROM sel ect address 
MOVEQ #0,DO ; clear t he r eg i ster 

LEA ROM3 , AO ; l oad ROM sel ect address 
MOV E. W #$1234,DO ; l oad data i nto regis te r 
TST . B O(AO,DO . L) ; dummy read 

A0 - 7 

--
ROM3 

I / D0-7 

8 

I ' 

ROM! ' I ' 

~ 0 a 

) OE 

8 y 
, ~ I OE 

74LS374 

8 ,, DATA WRITES ' 

:>--­

DATA READS:< 8 

74LS244 

CAR TRIDGE 
CONNECTOR 

Figure 3: A simple circuit for data separation on the cartridge port. 

Listing 2: Code to transfer a block ofdata to the cartridge port. 

LEA DATA, AO ; l oad addr ess of data block 
LEA ROM3,Al ; l oad cartr i dg e base addr ess 
MO VEQ #0 , DO ; ensure upper word is zero 
MO VE. W #1023 , Dl ; l oop count = 1023 + 1 

LOOP: MO VE. W (AO)+ ,DO ; get next data wo r d 
TST. B O(A l ,DO . L) ; output word on address lines 
DBRA Dl ,LOOP ; r epeat f or 1024 wo r ds 

Indirect with Index to form the address to 
be tested. This address is composed ot 
three parts: 

Address Register: AO. L = $00FAOOOO 
Index Register: DO. L = $00001234 
Displacement: = $ 00 

(sign extended 
to 32 bits) 

$00FA1234 

The address $F A1234 is generated by 
the TST instruction and is output by the 
68000, which is in turn decoded by the 
custom chip on the ST into a ROM3 
select strobe. Meanwhile the data value 
$1234 is presented on the lower 16 ad­
dress lines during the read cycle caused 
by the TST instruction. 

If instead of writing a single 16-bit 
value you wanted to output a block of 
1024 data words, the program might look 
like that in listing 2. 

With the 8-megahertz 68000 in the ST, 
this code executes in approximately 4.1 
milliseconds, giving a data-transfer rate 
of a little less than 500,000 bytes per 
second. 

Problems 
Some problems occur when you use the 
16 lower address lines as data lines. Un­
less the data being written is guaranteed 
to be an even value, a byte read cycle must 
be performed instead of a word or long­
word read cycle. To do otherwise would 
result in a 16-bit word access to an odd 
address, which would cause an odd ad­
dress trap and crash your program. 

Also, the least significant address bit, 
AO, does not exist on the 68000 micro­
processor. Instead, it is used to generate 
two other signals, the ~ and lower 
data strobes (UDS and LOS respective­
ly). On the cartridge-port connector, you 
can use UDS in place of address AO, as 
long as you use only byte read cycles. 

When you combine the data in the 
index register with the address register, it 
is important that the upper 16 bits of the 
index register be zero and that the full 32 
bits be specified for the index register. 
Otherwise, the data will be sign-ex­
tended. and the resulting address will 
cause KUM3 or KUM4 not to be selected. 

You now realize that it is not as simple 
to write data to the cartridge port as you 
might have first guessed. It has the disad­
vantage of being slower than a direct-to­
memory write cycle and requires that you 
perform some software contortions for 
every piece of data to be written. How­
ever, it does overcome the limitations of a 
read-only cartridge port and requires no 
hardware modification to the Atari ST. 
This method has a higher data-transfer 

cominued 
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Now IT'S EAs1ER w MoVE HEAVEN &EARTH. 


Introducing Harvard 
1bta/, Project Manager II. Ifyou have to move 

heaven and earth, the best 
project management soft­
ware can make a world 
of difference. Harvard 
Total Project Manager 
II ( HTPM II) lets you 
manage important pro­
jects faster and easier, 
with earth-shaking 

new features. 
Finally you can 

plan your project 
directly on the com­

puter. HTPM II's unique graphic 
Work Breakdown Structure lets you identify all your 
project's tasks entirely on-screen. From there, it's easy 
to optimize your project's plan through a program­
generated PERT chart. 

Or, if you prefer, you can create or manage your 
project in the PERT chart, Gantt chart or HTPM 
II's own Task List format. 

With HTPM II, managing resources has never 
been easier. When you're juggling several projects, 
you can track allocations across all jobs and be instantly 
alerted to over-commitments. Automatic resource 
leveling easily resolves complex conflicts, too. 

HTPM II also clearly displays actual vs. planned 
and baseline information on-screen, to help evaluate 
costs and scheduling. 

And, for presentation-quality reports, HTPM II 
supports an expanded list of peripherals, including 
the HP Laserjet and many plotters. 

So for better planning, scheduling, controlling and 
reporting, choose HTPM IL Because with Harvard 
Total Project Manager, the sky's the limit! 

Fora free trial size diskette call 1-408-848-4391. 
For upgrade information call 1-800-255-5550. 

GRAf)UATE19 
HARVARDTOTAL PROJECT MANAGER II. 
Runs on IBM XT with hard drive and MS DOS compatibles. Software 
Publishing Corporation, P.O. Box 7210, Mt. View, CA 94039-7210. 
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ATARI PROJECT 

rate than the serial, joystick, or MIDI 
ports and is suitable for many hobbyist 
projects. 

The Test Project 
I chose a clock/calendar as a test project 
for the cartridge-port write technique. 
The clock/calendar circuitry is fairly 
simple and the finished project is a useful 
addition to the 520ST. However, another 
problem soon surfaced when I attempted 
to find a prototyping board that would 

plug into the cartridge port. It seems that 
the cartridge port's 40-pin connector 
uses .079-inch centers between connec­
tor contacts. I tried prototyping boards 
with .050-, .100-, and .125-inch spacing, 
but none would mesh with the Atari con­
nector. It appeared that the only solution 
would be to build a custom prototype 
board for the Atari. To my good fortune, 
Douglas Electronics of San Leandro, 
California built this custom prototyping 
board for the Atari and added it to their 

catalog of board products. The resulting 
general-purpose wire-wrap board is quite 
flexible and will support roughly fifteen 
16-pin DIPs or 128K bytes ofEPROM. 

Having solved the problem of the Atari 
connector as well as which prototyping 
card to use, I designed the clocklcalendar 
circuitry; the result is shown in the sche­
matic of figure 4. The components re­
quired for this circuit are given in the 
parts list in table 1. The circuitry is 
divided into three major functional areas: 
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Figure 4: The clock/calendar circuit. 
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the interface to the cartridge port, the 
power-down isolation and keep-alive 
power, arid the power-up/power-down 
glitch protection. 

The Interface 
Accessing the clock chip, IC3 , is a three­
step process. First, a 16-bit control pat­
tern is formed and clocked into the IC2 8­
bi t latch and the IC5 flip-flop by using the 
ROM3 select strobe. This control pattern 
is coded as follows : 

DDDD ..... W. AAAA. where: 

DDDD = data bits to write 
W = read/write control 
AAAA = clock register address 

= unused bit 

The second step is a read cycle using the 
ROM4 select strobe. This causes the 
SELECT to be set low, and the clock 
chip is accessed for either a read or write 
operation setup by the W bit of step 1. If 
the operation is a read operation (W =0), 
the data from the clock chip is passed 
through I Cl onto thedata lines of the car­
tridge port and is read by the software. If 
it is a write operation, the D bits stored in 
IC2 by step 1 are passed to the clock chip 
via ICl. 

The third step involves a read cycle 
from R5M3 mice again. This will cause 
the SELECT line to be set high and will 
end the read or write operation to the 
clock chip. It is possible to pipeline the 
accesses to the clock chip by combining 
step three of one access with step one of 
the following access. 

Glitch Protection 
The key to a successful battery-backup 
clock circuit is avoiding glitches during 
power-up or power-down that inadver­
tently produce write cycles. These write 
cycles can garble the time held by the 
clock chip. The glitch protection used for 
circuit B is not 100 percent reliable but is 
far simpler than alternative methods. The 
glitch-protection circuitry for power-up/ 
power-down consists of R2, R3, C2, and 
D3. The R2 pull-up resistor increases the 
odds that the IC5 flip-flop will power up 
with SELECT high. The RC combin­
ation of R3 and C2 momentarily holds 
INHIBIT low durin~r up to force 
SELECT high and READ low. The D3 
diode provides a fast discharge path for 
C2 so that quickly turning the power off 
and then on is properly handled. 

Power-Down Isolation 
The key to a long backup-battery life is 
eliminating current leakage paths during 
computer power-down. An effective way 
to do this is to disconnect the power and 
ground between the clock chip and bat­
tery from the rest of the circuitry. 

Circuit A is used to provide power­
down isolation and battery backup power 
while the ST is turned off. When the 
power is turned on, Rl and IC4 cause the 
ground of the clock and battery to be con­
nected to the ground of the rest of the cir­
cuitry. With power turned off, the ground 
is disconnected and power is supplied 
through battery Bl and diode D2. Diode 
D 1 eliminates leakage through the +5 
volt line. Test measurements show a bat­
tery draw for this circuit under power-

Accesses to the 
clock chip can be 
pipelined by combining 
the read of the 
last access with the 
setup of the next 
access. 

down conditions of 5 microamperes. 
When you use a standard 110- or 150-mA 
per hour coin-type lithium battery, the 
expected battery life would be on the 
order of 2 \/2 years. 

The Software 
The software consists of two programs. 
The first, CLOCKSET.ASM, is a pro­
gram that uses GEM dialogues to verify 
or change the time and date of the clock 
cartridge. It also automatically updates 
the time that both 1DS and GEM report. 
The second program, TIMESET.ASM, 
will automatically set the time and date 
during the computer boot-up sequence. 
[Editor's note: Both programs are avail­
able on disk, in print, and on BIX. Seethe 
insert card prior to page 321 for details. 
Listings are also available on BITEnet. 
See page 4.] 

The first step in writing a GEM-based 
program is to understand the dialogues 

continued 

Tuble I: Parts list for the Atari clock cartridge. 

Item Part No. Description Manufacturer Sources 

IC1 74LS244 Octal buffer 
IC2 74LS374 Octal latch 
IC3 MM58274 Clock calendar 
IC4 H11F1 Opto isolator 
IC5 74LS74 Dual flip-flop 
X1 32, 768-Hz crystal 
B1 12325 Lithium battery 
BH1 Coin battery holder 
D1·3 1N4148 Diode 
R1 200 ohms Resistor, 5 percent 
R2 10kohms Resistor, 5 percent 
R3 1500 ohms Resistor, 5 percent 
C1,3 .1 µF Bypass cap 
C2 1.0µF Capacitor 
C4, 5 18pF Disk cap 5 percent 

Header, 20 by 1 
S1 ·5 20-pin WW sockets 
Board 33-DE40 Proto board 

National Semiconductor 
General Electric gikey (H11 F1 GE) 

Digikey (X32768) 
. Digikey(P135orP136) 

Digikey (BH906ND) 

Digikey (P4403) 
Digikey (929400-01-30), quantity 2 
Digikey (C8120), quantity 5 

Douglas Electronics ( 415) 483-8770 

The Digikey references are followed by the part number in parentheses. Digikey's phone number is (800) 344-4539. 
Douqlas Electronics' address is 718 Marina Blvd., San Leandro, CA 94577. 
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and windows. Dialogues are simple, fill­
in-the-blank or select-a-button methods 
of displaying information and obtaining 
user input. Windows are a more general­
purpose method and can be used for any 
number of display techniques, from 
screen editors to paint programs. 
Cl.DCKSET.ASM uses a dialogue be­
cause it is the simplest way to present the 
clock chip's time and date and to let you 
edit these items. 

GEM provides function calls to draw a 
dialogue and to handle all user interaction 
with the dialogue in the form of the 
mouse buttons, and editable text fields. 
To use these routines, you have to define a 
resource tree that tells GEM how to draw 
your dialogue and how to react to your in­
put. You specify a dialogue using a re­
source tree (a memory construct com­
posed of a linked list of objects). 

Objects are arranged in what is called a 
visual hierarchy. This arrangement re­
quires that an offspring object must fit en­
tirely within a parent object. Two or more 
objects within the same parent are called 
siblings. Siblings may overlap in any way 

0 BOX 

or not at all. Siblings can also have their 
own offspring, which may have offspring, 
and so on, resulting in a nesting of many 
levels. Resource trees are arranged so 
that the largest object or root object is 
first. The objects that follow the root ob­
ject are ordered starting with the root ob­
ject's first offspring, followed by the off­
spring's offspring, and so forth to the end 
of the list. The resource tree's second off­
spring of the root object follows, followed 
by its offspring. 

Each object has three linkages: one to 
the next sibling, one to its first offspring, 
and one to its last offspring. Each object 
also contains an x and y coordinate that is 
an offset from the upper left corner of the 
parent of the object. Also present is infor­
mation concerning a width and a height. 
The width and height together with the x 
and y offset calculate a clipping rectangle 
used when the object is drawn. Objects 
contain a general-purpose longword that, 
depending on the type of the object, can 
be a string address, the address of a text 
information block or icon, or can define a 
border thickness and color. Also present 

LIIJ 
l FRA ME 

LIIJ­
2 DATE 

lCLOCK .CARTRIDGE I 
DATE: 09/17 /86 

TIME : 07:19:08AM 

L _.I.___,___, 
l TIME 

4 ~ROUP OF BUTTONS 

LI
1
=r:; J---­

s SUH

L_I.__......__, 

1 TUE

L_!.___,___, 

L _.I.__..._..... 
II UT 

12 SET 


13 EXIT 


L _I.___,___, 
IC TIHE 

L I I 

Figure 5: 1he dialog box for CWCKSETASM and the linkage between objects. 
1he first object (0) is the root object, and object 1 is its offspring, or sibling. 
Object 1 is the parent ofobjects 2, 3, and 4. Object 4 is the parent ofobjects 5 
through 11. 
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are words with bit flags that define whether 
the object can be selected, has been se­
lected, is marked, checked, crossed, dis­
abled, and many other attributes. 

The Developer's Kit available from 
Atari contains the Resource Construction 
Set (RCS) utility, which generates dia­
logues and other types of resources. For 
assembly language programming, it is 
convenient to use the RCS to build the 
dialogue and then save a C source-code 
version of the dialogue. This C source 
file is edited to convert it into a series of 
data statements used in the assembly lan­
guage program. 

Figure 5 illustrates the basic form that 
the dialogue box in CLOCKSET.ASM 
uses, as well as the corresponding linkage 
between the objects. Notice how the off­
spring objects are contained within the 
borders of their parent objects. Object 0 
is the root object. Object I defines an in­
ner framing box. Objects 2, 3, 4, 12, 13, 
and 14 are siblings and offspring of object 
1. Objects 5 through 11 are siblings as 
well as offspring of object 4. 

The main body of CLOCKSET.ASM 
is responsible for displaying the dialogue. 
Once the support routines are created, the 
procedure is fairly straightforward. 
CLOCKSET.ASM first initializes all 
GEM tables needed to make GEM func­
tion calls. The time is read from the clock 
cartridge and formatted for display in the 
dialogue. Next, a routine is called that 
displays the dialogue and waits for one of 
three buttons to be activated. CLOCK­
SET.ASM then processes the action re­
quired when that particular button is acti­
vated. This action will be either: exit the 
program (Exit), use the information on 
the dialogue to update the clock cartridge 
(Set), or update the dialogue information 
from the clock cartridge (Clock Car­
tridge) . Except when you choose the Exit 
button, the dialogue is immediately re­
entered and the cycle repeats itself. 

TIMESET.ASM is a short program 
that reads the time and date from the 
clock cartridge and modifies the time and 
date of both TOS and GEM. When it is 
placed in an AUTO folder, it will auto­
matically execute during the computer 
boot-up process and correctly set the 
time, provided that the clock cartridge is 
present and working. TIMESET.ASM 
initializes the clock cartridge after pow­
er-up, reads the time and date, and up­
dates the computer's version with this 
data. The time and date are also for­
matted and displayed on the screen. After 
a brief pause, the program exits. If the 
time or date is invalid because the battery 
is dead, the clock cartridge is not at­
tached, or there is some other problem, 
an error message is displayed prior to 
exit. • 



hese days people are 
buying all kinds of 
t · over the phone. 
slippers.Tulir h1 i lh~ ~ 

So we think there · 
are a lot of you 0 1 

who nUght be cor 
able with the idea of · 
buying computer 
over the phone. D· 
from the people who design and 
make them. PC's Limited: We 
knock that 35 to 45 percent 
dealer markup right out of th~ 
price. So you can get a complE 
286 system for about half iD1v1 
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/
and CompaqMare asking. And we can /- / 

still make a pretty decent profit. 

Naturally, the danger is 
( 

that people might think 
such a low priced com­
puter isrlt any good. So we 
teamed up with a comuany 

that has more than a thou_<xmd 

trained technicians all over the country. Tu 

give you warranty service for our PCs 

So far, about 

on site, for free, for a whole year. 

If there's any better way 
to tell people how 

much we believe in our 
quality we haven't thought 

of it yet. 



60,000 machines have gone 
~!fr~. 

~~ out of the PCs Limited™plant 

here in Austin. You just 
pick up the phone and 
dial 1-800-426-5150. 

Answer a few questions about 
the PC you want, give us your 

credit card number, and UPS will deliver 
your computer right to your door. 

We even pay the shipping charges. 
And in case you don't like the system 

for any reason, we give you 30 days to send 
it back. For a full refund. 


So that's how you buy a com- ,,,,, 


puter over the phone. It's really pretty 
simple. But then, it seems the best things 
in life usually are. 
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Here are the details about our meg 

_____SY.stern 
Intel 80286 running at 6 and 12 MHz 
1024K on board 
1.2 Meg floppy drive 
Combined floppy and hard disk Controller 
AT-style Keyboard 
192 watt Power Supply 
Clock/Calendar with battery backup 
Hercules compatible Monochrome Graphics 

card 
2 Serial and 2 Parallel ports 
High Resolution Monochrome Monitor 
AT standard chassis 
SmartVu™ (Real Time Diagnostic Display) 
With a 40 Meg, 28 MS hard drive . ..... $2,999 
With an 80 Meg, 28 MS hard drive . . ... $3,399 

The 286 12 EGA Color Sy:stem 
The above system with our EGA card 
2 Serial and 1 Parallel port 
The EGA High Resolution Monitor 
\Vith a 40 Meg, 28 MS hard drive . . ... . $3,499 
With an 80 Meg, 28 MS hard drive . .... $3,899 

____Sy:stem 

1.2 Meg floppy drive 
Combined floppy and hard disk Controller 
AT-style Keyboard 
192 watt - -upplv 
v1ocK/va1enaar with ba 

backup 
Hercules compatible Monochrome Graphics 

card 
2 Se1 Iand ~ 'arallel prn ­
High Xesoluuon Monochrome Monitor 
SmartVu"' (Real Time Diagnostic Display) 
With a 20 Meg, 65 MS hard drive 
, and the space saving chassis . . . . $1,799 
With a 40 Mee. ) MS h ive 

and the AT standard cnass1s ........ $2,249 

The 2868 EGA Color System 
The above system 3A care' 
2 Serial and 1 Parallel pon 
The EGA High Resolution Monitor 
With one 20 Meg, 65 MS hard drive 

and the space saving chassis ....... $2,299 
With a 40 Meg 4n MS h2 ...r1 drive 

and the AT standard chassis ...... . . $2, 7 49 



1 

abytes and megahertz and all that. 
There are just a few other thing§_you 
need to know. 

We have technical support people that you 
can talk to for free by calling 1-800-624-9896. 

Our Tutal Satisfaction Guarantee works like 
this: Any item bought from us may be returned 
within 30 days from the date it was shipped for 
a full refund of your purchase price. Returned 
items must be as-new, not modified or damaged, 
with all warranty cards, manuals, and pack­
aging intact. Returned i terns must be shipped 
prepaid and insured, and must bear a PC's 
Limited Credit Return Authorization (CRA) 
on the shipping label. 

Our On Site, One Year Limited Warran y says 
we warrant each system we manufacture to be 
free from defects in materials and workman­
ship for one year following the date of shipment 
from PC's Limited. During the one year period, 
we will repair or replace, at our option, any 
defective products or parts at no additional 
charge, at your place of business, in the next 
business day; if your company is located within 
100 miles of one of our 180 service centers. 
This service applies to complete systems only. 

Call or write PC's Limited for the complete 
terms of our total satisfaction guarantee and 
our one year warranty. 

PC's Limited, 1611 Headway Circle, Build­
ing 3, Austin, Tuxas 78754. 

Call 1-800-426-5150. In Texas, 1-800-2~2-8336. PC'S LIMITEDT" 

The Turbo System 
Intel 16-bit 8088-2 running at 4.77 and 8 MHz 
640K on board 
AT-style Keyboard 
130 watt Power Supply 
Hercules compatible Graphics Adapter with 

1 parallel port 
High Resolution Monochrome Monitor 
With one 360K floppy drive . . . . . . . . . . . $799 
With one 360K floppy and a 20 Meg, 

65 MS hard drive ... ....... . ... ... $1,199 


ThP 11irho EGA Color SY.stem 
The above system with our EGA Card 
The EGA High Resolution Monitor 
With one 360K floppy drive and a 

20 Meg, 65 MS hard drive .. . . . .. . .. $1,699 
With one 360K floppy and a 40 Meg, 

40 MS hard drive . ..... . .. .. . . .... $2,199 

Tu order a PC's Limited™ computer 
call us at 1-800-426-5150. Extension 
711. In Texas call 1-800-252-8336. 
Extension 711. Our sales lines are 
open from 7 to 7 Monday through 
Friday and 9 until 2 on Saturday, 
Central Standard Time. 

Please ask for extens10n 711. 
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...ABOUT ANALYZING 
~ouR D·"T" You might be spreading your
I 1 ~lft. spreadsheet a little too thin. Or 
maybe you're starting from scratch. But if you're serious 
about data analysis, you're ready for SPSS/Pc+·· -a full 
software family that brings you six high-powered ways 
to complete any data analysis task. 

Enter it. SPSS/PC+ Data Entry'" takes the effort out 
of entering and correcting data. 

Analyze it. The SPSS/PC+ Base Package pro­
vides a powerful array of statistical and reporting 
procedures. 

Examine it. SPSS/PC+ Advanced Statistics·· lets you 
get more serious with your data. 

Table it. SPSS/PC+ Tables·· produces presentation­
ready tables instantly. 

Chart it. SPSS/PC+ Graphics'" featuring Microsoft~ 
Chart creates show-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping·· featuring MAP-MASTER'" 
-our latest option-creates maps where vast amounts 
of data can be summarized and presented in one, 
simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu­
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS _Inc., a leader in statistical software 
for nearly 20 years. While specially tailored customer 
support is available through the VALUE PLUS'" plan. 

So if you're serious about data analysis, step up to 
SPSS/PC+. Fa details. contact our Marketing 

Department. CALL 1/312/329-3630 
SPSS Inc. • 444 North Michigan Avenue. Solle :3000 •Chicago, Illinois 60611 
In Europe: SPSS Europe BY.• P.O. Box 115 •4200 AC Gorinchem, The Netherlands• Telephone: +31183036711 •TWX: 21019Sl'SSil'IC. 

SPSS/PC+ runs on IBM PC/XT/ATs with hard disk. Contact SPSS Inc. for compatible microcomputers. SPSS/PC+, SPSS/PC+ Data Entry. SPSS/PC+ Advanced Statistics, SPSS/PC+ Tables, 
SPSS/PC+ Graphics and SPSS/PC+ Mapping are trademarks of SPSS Inc. for its proprietary computer software.VALUE PLUS is a trademark of SPSS Inc. Chart and Microsoft are trademarks of Microsoft 
Corporation. MAP-MASTER is a trademark of Ashton-Tate. Hardcard is a trademark of Plus Development Corporation. © 1987, SPSS Inc. 
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Introduction 

Computer-Aided Design 


ew inn9vations have made an impact on manufacturing F so great as that of computer-aided design (CAD). The 
process of designing a part that once might have taken weeks 
or even months to complete has been reduced to days. The 
return has been great, but so has the investment. In fact, not 
long ago that investment could have reached hundreds of 
thousands of dollars. 

But advances in personal computer technology helped to 
change that. And as the price of a CAD system neared the 
$10,000 range, design engineers began finding more uses for 
CAD. One of the more interesting applications of CAD is in 
the field from which it emerged-electronic design. After 
all, CAD systems aren ' t limited to structural drawings. 

Several companies have developed CAD systems to design 
and optimize electronic circuits for silicon chips. The soft­
ware that outputs the circuitry artwork for semiconductors is 
known as a silicon compiler. In their article, "CAD for 
Building Chips," Steve Trimberger and Jim Rowson con­
sider silicon compilers for regular arrays, partially regular 
arrays, and nonregular arrays. 

Once a chip gets to a printed circuit board, there's another 
particularly helpful function that a CAD system can pro­
vide-:computer-aided routing of the circuit traces. Because 
no two traces can cross one another, finding routes for all the 
traces on, say, a system motherboard can be overwhelming . 

But how do you give a computer the intelligence to do the 
job automatically? Ifboard real estate were not an issue, the 
problem would be relatively small. Writing a routine that 
routed traces only so they did not intersect would be simple 
enough, but the resulting PC board for a system motherboard 
might be the size of a desktop . The real trick is to use an 
algorithm that not only avoids intersections but also finds the 
shortest possible route. Stephen E. Belter, who's been in­
volved in CAD since 1971, contributed "Computer-Aided 
Routing of Printed Circuit Boards," which provides a close 
look at one such algorithm-the so-called Lee's Algorithm. 

If you'd rather roll up your sleeves and try your hand at 
working with a CAD program to design your own digital cir­
cuits, then read "The CADcompiler" by Arthur W. Crooke, 

a digital systems design consultant. Mr. Crooke knows that 
the drawing of a digital circuit is not nearly as important as its 
description, so he has written a CAD program that uses what 
he calls a database management approach. And Mr. Crooke 
has made version 1.2 of his program available to BYTE 
readers. You can download and begin using it to design your 
own circuits right away. 

Of course there are other, more generic, CAD issues to 
consider. At the heart of any CAD software system is the 
data. Typically, a CAD program stores information as a col­
lection of objects, and each of these objects is made up of 
graphics primitives, such as lines, arcs and circles, poly­
gons, and splines. Other types of data the system must deal 
with include text and symbols. The larger and more compli­
cated the drawing, the larger and more complicated the data 
will be. Structuring that data efficiently is the focus of Larry 
Pfortmiller's "Data Structures in CAD Software." 

It's not enough to be concerned with just the internal data 
structures of CAD; you should also consider a way to exchange 
data between CAD systems. While the solution may at first 
seem easy-just build a direct translator between the systems­
the problem grows when you consider all the varied systems 
available. And nearly every one handles data differently. That's 
where IGES (Initial Graphics Exchange Specification) comes 
in. IGES is a neutral file that was developed for CAD data to be 
what DIF (data interchange format) files are to spreadsheets. 
Simply put, ifa CAD system can translate to and from theIGES 
format, then it can exchange data with all other systems that use 
IGES. Ralph J. Mayer, a member of the IGES steering com­
mittee, takes a critical look in his article, "IGES," at the bene­
fits and trade-offs of the neutral file solution. 

Unfortunately, we cannot cover all aspects of CAD in a 
single issue of BYTE. In selecting these articles for our CAD 
theme, we've taken a very narrow focus on CAD, but we 
hope it's one that you will find useful. However, to add to our 
CAD coverage, next month we will review several CAD soft­
ware packages for the Apple Macintosh, and in the following 
month, several packages for the IBM PC and compatibles. 

-Dennis Allen, Technical Editor 
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THE 

ADVANTAGE ENHANCED 


Kaypro Corporation - electronics 
innovator since 1952 - has made 
a good thing even better. The 
KAYPRO 286i Model C now 
features a 40-MB hard drive and 
the 101-key AT-style keyboard. 
With the latest standard feature 
enhancements, the KAYPRO 286i 
is the smartest choice in advanced 
computer technology. 

Advanced. 
The heart of the KAYPRO 286i 
is the 80286 microprocessor ­
with a processing rate of JO MHz 
and a 640-kilobyte RAM. The 
perfect match for today's high 
productivity software. 

And Enhanced. 
The KAYPRO 286i Model Chas 

= 

a 1.2-MB floppy disk drive, plus a 
hard disk with 40 MB a/storage. 
The KAYPRO 286i AT-style 
keyboard features the new 
101-key layout with separate cursor 
control, numeric keypad, and 
12 programmable junction keys. 

Perhaps the nicest surprise about 
the KAY PRO 286i/C is the 
suggested retail price of $2995. 

You won't find distinctive 
metal construction, JO-MHz 
processing, and free name­
brand software that includes 
WordStar Professional Release 4 

in any other AT-type computer. 
Other company's extras are 
Kaypro standard features. 

~~= .=-..=.~-=- ®----- -· -- ­
-----~~-___,_ - -­- -· --- - -~ 

COMPUTERS 

The Futu r e ' s Built In 

K4YA':ID . 
~,,.,,"g 

1~'4!i4'111l 

Kaypro's Commercial Leasing See us at ~~flnfn1lr@l~}~f" Booth 628 Kaypro's Revolving Charge Plan 

The KAYPRO 286i Model C features ... 

80286, JO-MHz An internal hard Enhanced JOI-key A 640-KB RAM, Bundled software 
Microprocesso1: disk drive with 40MB IBM PC/AT-style expandable to includes WordStar 

of storage. keyboard with 15 MB. Professional Release 4. 
security keylock. 

Trademarks: 28.61. Ka)•pro Cor901;a1.lon: IBM, AT tn1trntulonal 8u5itl4f 
Machines; WordStar Professional Release 4, Micro Pro International. For the Kaypro Dealer near you, call 1-800-4KA YPRO. 

,..£, ~?t'. ~7'1- . 
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COMPUTER-AIDED DESIGN 


Data Structures 

in CAD Software 


A description of image types 

and their computer representation 


VISUALIZING OBJECTS IS an inherent 
part of technical design and drawing. 
Drawing techniques and conventions in 
many design and engineering disciplines 
have evolved into, a universal form of vi­
sual shorthand that communicates both 
the content and the execution of an idea. 

Computer-aided-design/drafting sys­
tems become increasingly accessible to 
designers, engineers, architects, and 
draftpersons as hardware and program 
costs decrease. CAD software is a de­
manding application for microcomputer­
based technology due to its calculation­
intensive nature . The designer of CAD 
programs faces an interesting spectrum of 
options in structuring how the software 
stores and manipulates the graphics ele­
ments that compose CAD images. 

This article focuses on the data struc­
tures that are efficient for microcomputer 
CAD and discusses several ancillary is­
sues relevant to both designer and user. 

Basic CAD Approaches 
There are two approaches to the design 
and function of CAD systems: the design 
or three-dimensional-modeling concept 
and the drafting sketchpad concept. 

The first approach creates an analog 
model of the desired object or processes 
and stores the objects as geometric data, 
attributes, and relationships. This ap­
proach can be used for both visualizing a 
real-world object and generating tradi­
tional production drawings. The sketch­
pad approach creates and manages basic 
graphics primitives. The manual sketch­
ing and drawing of lines and arcs on 
paper is replaced by similar operations on 
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a CRf screen. In what follows, I shall 
concentrate on this approach. 

Computer-aided drafting systems store 
drawing information as a collection of 
images, itetns, or objects. These terms 
refer to the same elements; unfortunately, 
there is no standard terminology. The 
term graphics primitives is also common­
ly used to designate the base elements 
that compose an image. 

Each image corresponds to a primitive 
data structure that contains most of the in­
formation necessary to fully describe 
each individual image. The most com­
mon drawing primitives encountered in 
two-dimensional CAD systems are shown 
in figure I and described below. 

Points, Shapes, and Markers 
A point is, conceptually, merely a loca­
tion specified by a coordinate value. Un­
adorned points are not often needed in a 
finished image but can provide conve­
nient hooks in a drawing for attaching 
notes and referencing locations. Many 
systems allow specifying codes that cause 
a point to be displayed with markers or 
shapes that can be used as dimensioning 
terminators (arrows, dots, slashes, 
boxes), flowline markers, crossover and 
break symbols, and the like. The geome­
try of such marking symbols is displayed 
but usually cannot be edited manually. 

Lines 
Lines are stored as two-coordinate values 
marking the line's starting and ending 
points. Color, line-style, width and level 
attributes are also usually assignable. An 
alternative storage representation stores a 

line as two pointers that point to the loca­
tion of the start- and end-coordinate 
values. Since most drawings consist of 
connected line segments of the same line 
type, using pointers this way would seem 
to be more efficient. 

Although the coordinate values need to 
be stored only once, they still need to be 
referenced by pointers stored in the line 
image. If long-integer pointers are used 
with double-precision coordinate values 
and all lines are connected in at least one 
place, then using pointers requires 25 
percent less space for two- or three-di­
mensional images. 

Data coordinates that are 4-byte float­
ing-point numbers consume the same 
amount of space as long-integer 4-byte 
coordinates, but coordinate values that 
are 2-byte integers require 33 percent 
more storage for two-dimensional, and 
16 percent more for three-dimensional, 
images. In addition, the pointer approach 
necessitates a reference counter stored 
with each coordinate to recognize when 
no graphics primitives use that 
coordinate. 

Arcs and Circles 
There are several methods of storing cir­
cle and arc data. The most common is 

continued 
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DATA STRUCTURES 

Symbols are used 

extensively in almost 

alI CAD systems for 

representing standard 

elements in drmvings. 

storing the center points, radius, and 
starting and ending angles, or the starting 
and incremental angle with a positive or 
negative direction . The incremental­
angle method makes it easy to identify an 
arc's direction. Alternatively, three 
points can define an arc. The start and 
endpoint coordinates can be stored along 
with a third point on the arc itself. The 
third point is used to compute the arc cen­
ter, radius, and starting and ending 
angles as needed. 

Polygons 
Connected line segments and polygons 
(closed connected line segments) store a 
path or connected series of points or 
lines, all having the same attributes. The 
argument for pointers versus stored coor­
dinates in the polygon is a bit different 
than discussed previously. For example, 
in two-dimensional drawings many lines 
are singly, not multiply, connected to 
other line segments. This connectivity is 
inherently a part ofthe polygon structure; 
thus, the use of pointers actually in­

creases storage requirements. 
In three-dimensional solids, data rep­

resenting polygons using a series of coor­
dinate pointers is preferred, since three or 
more polygons will almost always share 
the same point, reducing data storage 
requirements. 

Curves and Splines 
Curves are smooth paths that pass either 
through a series of points (traditionally 
called knot points) or near a set of points 
called control points. Various mathemati­
cal functions control the behavior of the 
curve, the most common being Bezier, 
beta, natural, uniform and cardinal. 

The control or knot points are stored 
similar to the scheme used to store con­
nected line segments or polygons. The 
applicable function is stored as a code 
that uniquely defines the method used to 
render the curve for the display or output 
device. Alternatively, the exact coeffi­
cients of the functional representation of 
the curve's path can be stored for each 
span of the curve. The span is defined as 
the curve between two successive control 
or knot points . 

Text Annotation 
Text characters in most CAD systems are 
usually represented as a series of strokes 
or line segments. This method allows the 
system to precisely scale, rotate, and 
skew text through procedures similar to 
those used to manipulate other graphics 
primitives . Most plotter hardware in­
cludes built-in patterns in ROM, and the 

CAD program's plotter drivers can 
choose to issue text-plotting instructions 
to the plotter's firmware. However, text 
generated in the CAD software is usually 
preferred . Although the software ap­
proach is slower, a wide variety of text 
fonts and styles can be generated. 

Text primitives consist of coordinate 
location, scale, orientation, font type, 
and justification codes as well as the actu­
al strings of characters, usually stored in 
ASCII. The attribute data extracts the 
proper character vector or stroke data 
from font-definition tables stored sepa­
rately, either in the hard-copy output de­
vice, the plotter driver, or in the drawing 
itself. 

Symbols 
Symbols are a collection of drawings, 
sometimes including other symbols, that 
behave as a single unit. They can be 
saved, inserted, and transformed as a sin­
gle unit instead of individual pieces . 
Symbols are used extensively in almost 
all CAD systems for representing stan­
dard elements in drawings, much as 
boilerplate paragraphs might be used in 
many different documents created with a 
word processor. Symbols are also called 
blocks, objects, components, or parts. 

Each time the same symbol is used in a 
drawing, a reference or instance object is 
stored that references or points to the 
original copy of the symbol and its com­
ponents . When symbol instances contain 
lists of other symbol instances, they are 
said to be nested . Symbols that reference 
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Figure 1: The typical graphics primitives used by standard C4D programs. 
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instances of themselves are not allowed. 
The parts of a symbol are generally ref­

erenced to the local coordinate system of 
the symbol established when it was de­
fined. An instance of a symbol is stored 
as an object data structure that carries the 
positional, scaling, mirroring, orienta­
tion, and skew geometry transform infor­
mation to correctly position the symbol 
instance and transform its local coordi­
nates to the global world coordinates of 
the drawing into which it is to be inserted. 

Graphics-Primitive Attributes 

Each of these graphics primitives is de­

fined with geometric information. In ad­

dition, each primitive has data attributes 

to describe how it is drawn or visualized. 

Lines and curves will have a color, line­

style, and width parameter to be used by 

the display and output devices to render 

the graphics on the device. 


Since most traditional drawing pens 
are black on white, line styles and widths 
are the distinguishing graphics features. 
Short and long dashed lines, center lines, 
section and phantom lines are common 
and have precise meanings in a technical 
drawing. The various disciplines that use 
CAD have evolved conventions so that a 
given broken line pattern conveys precise 
information to the viewer. 

These line styles and properties are re­
lated to the final drawing sheet sizes and 
technical-drawing conventions and do not 
always match nicely the metrics of an ob­
ject's coordinate scales and sizes. For ex­
ample, when a broken-line pattern is 
drawn, convention may require starting 
and ending on a solid line segment-
1.4-inch text may be standard on a D-size 
sheet, but on a B-size sheet it may be }j 6­

inch. In most cases, the drawing annota­
tion symbology does not relate directly to 
the drawing object dimensions_ Instead, 
it is sized for final plot size and overall 
legibility. There are also accepted ISO 
and ANSI standards that specify many as­
pects of item size and sty le. 

Display devices or graphics libraries 
rarely have the necessary built-in rou­
tines to handle these special styles. 

An additional attribute or index that 
appears in two-dimensional drawing sys­
tems is a "layer" or "level" code. Layers 
are akin to the clear acetate overlays used 
in presentations. Symbols are used - to 
correlate and organize information into 
logically connected regions in a single 
drawing plane; layering is used to register 
and correlate information that is spatially 
stacked in a two-dimensional drawing. 

Viewing Transformations 
Viewing transformations are used to 
transform the physical model of the data­
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DATA STRUCTURES 

Listing 1: 1he data-structure definitions for the graphics primitives typical 
in a standard C4D program. 

typedef struct 
{ 

float x , y ; 
} wwcoord; 

typedef s t ruct 
{ 

wcoord or igin ; 
float xscale, 

yscal e , 
angle, 
skew; 

} osa; 

typedef s t r uct 
{ 

/*world coordinate point *I 

/* ori gi n, s ca le, angleref wcoor d syst em *I 

/ * x and y or i gin coordinates *I 
/* x s cal ing factor 
/ * y scaling facto r 
/ * positive x- a xi s r otation (radians) *I 
/ *skewfacto r for s hear in x di rec t i on */ 

/* rectangular box coordinates *I 

float xm i n , ymin , xmax , ym ax; 
} rbox; 

typedef struct 
{ 

char l ayer ; 
char pen; 
union 
( 

char 
char 
char 
char 
char 

}type; 
} enti ty_ads; 

typedef struct 
( 

entity_ads 
wcoor d 
wcoor d 

} line_entity; 

typedef struct 
{ 

entity_ads 
osa 

} ptmark_enti ty; 

typedef s truct 
{ 

entity_ads 
wcoord 
float 
float 
float 

} ar c_e nt i ty; 

typedef st r uct 
( 

ent i ty_ads 
osa 
i nt 
char 

} note_enti ty; 

typedef s truct 
{ 

/ *ent i ty att r i bute data s t r ucture *I 

I* entity layer i ndex *I 
/* enti ty pen type code *I 

mark_type; 
line_type; 
fon t_type; 
pol y_ type; 
obj_type; 

/* enti ty type code *I 
/ * ent i t y t ype code *I 
/ * entity t ype code *I 
/* enti t y type code */ 
/ * enti t y type code *I 

/* l i ne entity dat a 

attrib; 

s tart; / * s t ar t point coor di nat e 

end; / * endpoint coordinate · 


/* ptmark entity data 

at t rib; 

res; I* marker pos itioning 


/ * arc and ci r cle entity data 

attr i b ; 
center; /*center coor di nate 
radius ; /*radius of ar c or c i r cle 
alpha; / * s ta r t angl e of ar c 
de l t a; /* incremental angl e to end 

/*note entity dat a 

attr ib; 
re s; /* note pl acement da t a 
length; / * note st r ing length 
*t ex t ; /* address of t ext string 

/* pol y entity dat a 

*/ 

*I 
*I 

*/ 

*I 

*I 

*I 
*I 
*/ 
*I 

*I 

*/
*I 
*I 

*I 

co111i11ued 

base into a view drawn on a two-dimen­
sional plane whose extents are either a 
CRT or a plotter drawing sheet. Many 
systems can keep track of several portions 
of the drawing, sometimes called views. 
Each view has an associated transforma­
tion matrix that transforms the global co­
ordinates into local screen coordinates. 

Design and Modeling Transforms 
Modeling transformations are associated 
with the referencing, positioning, mirror­
ing, scaling, rotating, stretching, skew­
ing, and copying of drawings. As dis­
cussed eadier, items organized and 
stored under an object data structure 
(symbols) are defined in their own refer­
ence system and then transformed or 
mapped into the global world coordinate 
system of the drawing into which they are 
placed. Items can also be transformed be­
tween different local coordinates to move 
an image from ownership by one symbol 
to ownership by another. 

The modeling transforms are similar to 
the viewing transforms in two-dimen­
sional systems. If the view transforma­
tions are done in two steps-transforming 
from local systems to the global world co­
ordinates, then using the display graphics 
interfaces to transform from the global 
world system to the display device coordi­
nates-then the first-stage transforms are 
the same as the modeling transforms. All 
the images mentioned earlier can be 
transformed nicely except arcs and cir­
cles. When stretching, nonisotropic scal­
ing, and skewing transforms are used, 
arcs and circles turn into elliptical forms. 
Some systems add an ellipse primitive to 
handle this; others treat the transformed 
arc or circle data structure as a special 
object and use the object transform data 
to represent the ellipse or elliptical arc. 

Graphics-Primitive Data 
Since graphics-primitive information is 
stored in a specialized form of database, 
CAD systems are beginning to use many 
standard database techniques for access, 
update, modification, and change. How­
ever, in most instances the CAD database 
must satisfy the stringent requirements of 
a highly interactive and responsive user 
interface. The principal differences are 
dictated by hardware constraints of inter­
active display and plotting systems, and 
the complex mathematical and geometri­
cal relationships among the primitives 
themselves . 

Graphics primitives by definition con­
tain coordinate positioning information. 
Coordinates of the underlying object data 
require precise real numbers-4 bytes for 
floating-point numbers and 8 bytes for 
double-precision numbers. Four-byte 

co111i11ued 
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Listing 1: Continued. 

entity_ads attrib; 
ptmark_entity *marker; /*Vertex marker type *I 
unsigned fill: 1; I* Is it filled in? */ 
unsigned closed: 1; I* Is poly open or closed? *I 
unsigned spline: 1; I* Is poly spline smoothed? *I 
unsigned spline_type:4; /* Spline function type code *I 
int n; /*Vertex count *I 
wcoord *pts; /* array of vertex coords *I 

} poly_entity; 

typedef struct I* object data *I 
{ 

entity_ads a ttrib; 
osa ref; /*object placement *I 
struct _entity_node *entities; /*pointer to symb header *I 
char *name; /* address of label string *I 

} obj_entity; 

typedef struct _symb_entity /*symbol entity data *I 
{ 

int id; I* symbol index *I 
int ref_cnt; I* symbol reference count *I 
rbox extent; I* symbol extent (local) *I 
struct _entity_node *entities; I* symbol entity list *I 
char *name; I* address of symbol label *I 

} symb_en ti ty; 

typedef struct _entity_node I* entity node data struc *I 
{ 

struct _entity_node *forward; I* next entity node pointer *I 
struct _entity_node *backward; I* previous entity node ptr *I 
int entity_type; /*entity type &vis flags *I 
union 

ptmark_dat *point_ptr; I* pointer to point data */ 
line_dat *line_ptr; /*pointer to line data * / 
arc_dat *arc_ptr; /*·pointer to arc data */ 
note_dat *note_ptr; /*pointer to note data * / 
poly_dat *poly_ptr; I* pointer to poly data */ 
obj_dat *obj_ptr; /*pointertoobj data */ 
symb_dat *symb_ptr; I* pointer to symb data * / 

} ptype; 
} enti ty_node; 

typedef struct _dbh /*Main drawing database header *I 
{ 

struct_dbh *next; I* pointer to next database *I 
enti ty_node *vis; /*list of visible drawing entities *I 
entity_node *masked; /* list of blanked drawing entities *I 
entity_node *group; /* list of workset drawing entities *I 
entity_node *symbols; /*list of symbol header entities *I 
char *name; /*drawing database name *I 
char status; I* active - inactive status flag *I 

} drawing_dbh; 

floating-point coordinates carry 6- to 7­
digit precision, and doubles carry 15- to 
16- digit precision. Calculations are ex­
tensive and need to be carefully done to 
avoid cumulative and round-off computa­
tional errors, especially in mapping and 
surveying, numerical control, and other 
applications concerned with precision. 

Integer- or whole-number-based ge­
ometry has negative connotations for 
most engineers and technical designers. 
In all but a few cases, CAD systems based 
on integer-coordinate data structures are 
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considered questionable, if not unaccept­
able. In general, real-number accuracy 
and precision is desired in all applica­
tions, even though it is not always neces­
sary for schematics, process flow, chart­
ing, and many architectural drawings. 

Yet most graphics-display and plotter­
output devices need integer-based coor­
dinates. In particular, bit-map systems 
are integer-based. Within the range of 
display-screen resolutions currently used 
and even with large plotters, the range of 
2-byte integer coordinates ( - 32768 to 

32767) is certainly sufficient to match the 
resolution of these devices. In fact, addi­
tional resolution is questionable in all but 
specialized output devices. 

CAD image coordinates must be con­
verted to integer device coordinates be­
fore they can be displayed or plotted. For 
the programmer, this becomes a constant 
juggling act in trading off speed for accu­
racy and choosing between letting the ap­
plication do the work or offloading it to 
the device-display routines. Coordinate 
transforms are computationally intensive 
and usually are done best in real num­
bers, as are clipping and extent checking. 
Simply converting image coordinates to 
integers and passing them to the device­
display routine is usually inadequate. 

Drawing Data Structure 
Defining the drawing image data and put-· 
ting it together in a typical CAD drawing­
system database is illustrated in listing 1 
and figure 2. The data structures shown 
are for a typical two-dimensional drafting 
system with 4-byte floating-point accura­
cy. To change to double precision, simply 
replace all the floats by double in the 
data structures in listing 1. 

This drawing database is organized 
into three mutually exclusive, circularly 
linked lists of images. The visible list rep­
resents the major category of items. The 
workset list is a temporary working set of 
images that can be selected and identified 
for selective editing, copying, transform­
ing, moving, and saving as standard sym­
bol definitions. The masked list is an­
other list for blanking or temporarily 
ignoring entities in the drawing database. 
It is used for decluttering, performance 
speedups, and so on. 

All the display, image-selection and 
picking, editing, plotting, and checking 
routines operate from these list struc­
tures. Images are added, deleted, modi­
fied, copied, and transformed using spe­
cial database-access routines. This data 
structure is basically the heart of the 
drawing system. The other algorithms 
and data structures connect the user inter­
face, the file I/O, the calculator, the text­
editing facilities, the unit-conversion and 
display formatting, the command-string 
parsing, the screen cursor and menu dis­
plays, the pointer input control, and the 
many geometry creation, calculation, 
and transform algorithms to form an in­
teractive CAD system. 

User-Interface Data Structures 
Graphics displays used in CAD systems 
have evolved from vector-generated dis­
plays to bit-map displays. The latter have 
had a major impact on both the ability to 
visualize three-dimensional surfaces and 

cominued 
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the way user interfaces are designed. 
CAD software designed for these envi­

ronments makes use of two types of 
graphics . Both share the display bit map. 
On one hand, the graphics of the visual 
icons, pop-up menus, and movable 
sprites or screen cursors is integer-based 
and bit-map-oriented. The image data 
structures and bit-blit (bit block trans­
fer-pixel-by-pixel manipulations best 
performed by hardware for speed) opera­
tions that move them are the building 
blocks of the user interface graphics 
"software" control knobs. They are best 

done in relative screen or pixel coordi­
nates (changing from a 640-by-200 
black-and-white resolution device to an 
800-by-600 16-color device including 
text fonts, icons, and so on requires some 
significant changes in bit-map data and 
relative screen layout that current devices 
and device-independent software don't 
handle well). 

On the other hand, the displayed view 
of the drawing or model database images 
arrives at the screen pixel bit map only 
after completing numerous geometric 
and visualization transforms, again re-
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quiring many real-number computations. 
Serious complications arise when the 
user-interface graphics and the CAD ap­
plications graphics share the use of a 
common bit map. When windows that 
overlap are stacked and removed in last­
open/first-closed priority and only the 
last (topmost) of the overlapping win­
dows remains active, then matters are 
greatly simplified, assuming that bit-map 
memory holds out and bit-map bit-blit 
move operations are fast. 

All these "sharing activities" can lead 
to nontrivial windowing-systems com­
plexities. In future display systems, one 
would hope multiple applications could 
be fully graphically active in output and 
partially active in menuing control input 
if menus are visible, without worrying 
about partial redraws of a window be­
cause of an intervening application win­
dow. Ifmuch ofthe windowing activity is 
moved over to the video control side and 
the bit-map displays and applications can 
own their own bit maps as necessary, 
many of these problems will be solved. 

Summary 
The drawing primitives required for two­
dimensional drafting graphics are be­
coming well-defined. Personal compu­
ter-based sketching and drafting systems 
are capable of replacing much of the tra­
ditional engineering sketching and pre­
liminary drawing done by the designer 
and engineer. Current personal computer 
graphics-display technology is adequate 
for many of the tasks that required high­
end workstations a few years ago. In­
creasing hardware horsepower and de­
clining prices should lead to far more 
sophisticated CAD tools capable of pro­
viding the more complex engineering de­
sign, analysis, and three-dimensional­
modeling techniques now available only 
on much larger systems. • 
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The amazing Casio FX-4000P pro- alpha-numeric display scrolls to 79 
grammable scientific calculator. In characters and its instant formula 
power; it's compa- .-- ------FX·'lOOOP replay feature lets CAS- ----~10
rable to the most Funciions 160 you review, edit and 
highly touted calcu- Display 12scrolls10 79 replay your formula 

1, t Memory 550Slep t th t h fIatOrS On the mar "e Formula Replay up lo 79 chr. a e OUC 0 a 
today. Compuler Math Hex-Bin·Oclal button. It even has 

It offers you ~--__ _ _ ·s _ _ ____.Regress>on ysi_ 2_Var_iati1_0· Ana1 an answer key that 
160 total functions, including 83 scien- stores your last computed value. 
tific functions, such as hexadecimal/ And to make things still easier; 
decimal/binary/octal conversions, the FX-4000P has a "perfect entry" 
standard deviation and regression system, which allows you to enter and 

divisions. This allows 10 different pro­
grams to be stored at once. 

And it includes up to 94 data 
memories, which are invaluable for 
statistical analysis. 

Finding all this power at your 
fingertips is remarkable enough, let 
alone at half the price of some com­
petitors. If you can put your finger 
on a scientific calculator that gives 
you more power at any price, by all 
means buy it. 

analysis. display a formula exactly as written. 
Making it easier to deal with Plus, it has a non-volatile 550 CASIO® 

long computations, its 12 character step program memory with 10 program Where miracles never cease 

Casio, Inc. Consumer Products Division: 15 Gardner Road, Fairfield, NJ 07006 New Jersey (201) 882-1493, Los Angeles (213) 803-3411 
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The fact is, companies that use 
POSTSCRIPT® laser printers are creat­
ing some very exciting communica­
tions. Quite often, the word magic 
pops up. 

Yet behind this exciting develop­
ment in business communication, 
you'll find some hard facts worth 
serious consideration. 

Fact. POSTSCRIPT is the page 
description language chosen by 
some of the best names in desktop 
publishing. 

... 


"""'t"•t • !t~W• lllP'Ui:Suo·•1 
~'"lj~l"'tl'llng_ .,.. t.o., <1 U'Oll•~ "'~•Pl:.".:::;:::..
fr:: ro...1t 't'Jo1!oa11nwioho•. 
o..i.,,,.-1~cQ.mo.1rM<o 
l'ol11D0'1-f'••-"' 
i.:u(Qnl~ul-. 

~_,,::t::1=::""'?:"" 
"""'9fltt.>liltll/</K...,•~'" 
10. dl...... .,~"'-""'.,...,,v..uo.- ...lortl"' 
~*nll:lll"'l' ~"''' "~'o~l 
IO!O prll'~"Qlf>ll\ 

Fact. POSTSCRIPT gives you the 
option of printing from an IBM PC, 
Macintosh, or mini/mainframe. 

Fact. You won't be tied to a single 
vendor so you can buy the printer 
that's best for your company's needs. 

Fact. Since POSTSCRIPT is device 
independent, you can design a 
document, then professionally print 
it later at a higher resolution. 

Fact. You can choose from 
hundreds of software programs that 
support POSTSCRIPT. 

+ 
Fact. POSTSCRIPT lets you com­

bine text, line art, and even digitized 
photographs on the same page. 

Fact. If you don't ask for a printer 
equipped with POSTSCRIPT, you 
won't get the magic behind desktop 
publishing. 

Now that you have the facts, just 
think what your company can do 
with the magic. For more facts, 
give us a call at 415-852-0271. 

POSTSCRIPT fron1 Adobe. 

The n1agic behind desktop publishing. 


The pages above were printed on a PosrScR1PT equipped printer 
·Pos1SCA!PT printers include Agta -Gevaer! P400PS, ApalloOoma1n/laser26. Apple Lase1Writer/LaserWnter Plus. Dataproducts LZR-2665. D1comx. 011111/PS. 
Digital Equ1omentCorp Pr1ntServer 40/Script Printer. ITTOume ScripTEN.Laser Connection PSJel. L1nolype linotror.ic IQO/L1nolron1c 300. NBI Model 908. 

NEC Si1entWr11er LC-890. OMS-PS800/800 Plus. OMS-PS 2400. OMS -PS2700CK. Sun Microsystems LaserWfl\er. Texas tnstrumenls OmniLaser 2108/0mni l aser 2 115. 
PosrSC1'11PT 1s a registered lrademark of Adobe Systems Incorporated 01her brand names are trademarks or reg1s1ered trademarks o I their respective holders 
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COMPUTER-AIDED DESIGN 


The CADcompiler 

A logic design tool with a twist 

THE CADCOMPILER IS A logic design 
tool with a different twist on the usual 
method of creating digital circuits. In­
stead of using a schematic drawing ap­
proach, the CADcompiler uses a data­
base management system to enter and 
manipulate parts lists and connectivity in­
formation to automate the design of cir­
cuits. With this information, the CAD­
com piler then uses character-mode 
graphics, instead of pixel graphics, to 
generate a schematic for presenting the 
design in an easily readable format. 

Version 1.2 of the CADcompiler is 
· available in binary format for the IBM 

PC, along with a documentation file and 
a sample design. [Editor's note: Version 
1. 2 object code for the 1 BM PC and com­
patibles only and accessory Jiles are 
available on disk, in print, and on B!X; 
see the insert card prior to page 3 21. The 
object code is also available on BITEnet; 
see page 4.J 

Inception 
The CADcompiler was developed by a 
group of digital-system design engineers 
for use on a personal computer. It in­
cludes features essential to the complete 
development of digital board-level prod­
ucts. It has been tested and modified over 
several years to improve speed and func­
tionality, simplify operation, and im­
prove error checking. At the outset of its 
development, a number of system re­
quirements were specified: 

• It should improve the designer's effi­
ciency by automating as many time-con­
suming elements of the product develop-

Arthur W. Crooke 

ment cycle as economically possible. 
• It should make the designer self-suffi­
cient by minimizing the need for support 
services. 
• Where external services are required, it 
should provide clean, accurate, machine­
readable interfaces (e.g ., for printed cir­
cuit layout, wire-wrap, simulation, and 
so on). 
•It should simplify generating a clear de­
scription of the product, both before the 
start of the design and on completion of 
the project. 
• It should run on a low-cost system (an 
IBM PC or compatible with a dot-matrix 
printer, monochrome display, 256K 
bytes of memory, and no other options) . 

The Drafting Approach to Logic 

Design 

These five objectives were considered 

with respect to the following tasks tradi­

tionally necessary to bring a digital prod­

uct from concept to production: 


a. Develop the concept: Make a sketch or 
block diagram to illustrate the product. 
b. Make a mechanical drawing of the de­
tails for construction (a picture of the 
components and interconnecting wires). 
c. Make timing and state diagrams, and 
flow charts to check the design. 
d. Build the product from the drawings. 
e. Check out the product using the draw­
ings and specifications. 
f. Make changes to correct for deficien­
cies found in the application of the prod­
uct, or to expand the design. 
g. Provide user and maintenance docu­
mentation. 

Modern CAD systems rely heavily on 
automated drafting (since they tend to 
emulate the manual processes fairly 
closely) and therefore require more capa­
ble computers than other personal com­
puter applications such as word process­
ing or.spreadsheets. 

This emulation approach to logic de­
sign is considerably more difficult than 
just drafting (task b), since the parts list 
and connectivity information must be ex­
tracted for use in construction (task d) if 
that too is to be automated. This same in­
formation is also needed for simulation 
(task c) and automated testing (task e). 

Engineering change control (task t), 
one of the most important features of de­
sign automation, is often overlooked or 
compromised, especially in low-cost sys­
tems. Though the description ofthe prod­
uct for both concept development (task a) 
and maintenance (task g) is often not con­
sidered part of the automation process, 
systems with good hierarchical design 
features can support these tasks as well. 

A Database Management 
Approach to CAD 
Digital products differ from most others 
(mechanical or architectural) in one im­
portant respect regarding CAD: The 
drawing is not an essential part of the de­
sign's description and, in fact, does not 

co111i1111ed 

Arthur W. Crooke (34 Drum Hill Rd., 
Concord, MA 01742) is an independent 
design consultant who specializes in digi­
tal systems, instrumentation, and signal 
processing hardware design. 
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CAD COMPILER 

form a complete description for auto­
matic-manufacturing purposes. The ac­
tual design is completely specified by a 
parts (device) list and a netlist (a list of 
networks of connected device pins). 

Component placement and board as­
sembly are mechanical functions of the 
specific implementation (wire-wrap or 
printed circuit board) and do not directly 

affect the design. In fact, breadboards are 
often built in one technology and produc­
tion units in another. The design should 
not change in the transition. 

The essential functions of a digital 
CAD system, therefore, are entry (design 
capture), checking and maintenance of 
the netlist and parts list, and preparation 
of appropriately formatted output for 

manufacturing. The conventional ap­
proach of "drawing a picture of all the 
wires" is time-consuming, produces 
documents that are hard to read, and 
leads to errors that are hard to detect. 
Large graphics-based systems generally 
provide an alternative based on a struc­
tured hierarchy of block diagrams that, at 

co111i1111ed 

ADDROO ADDR06 ADDR 11 DATA03 DATA11 GND WR • AD16 DATA28 
U01-19 U01 -13 U02-16 U01 -4 U02-4 U01-9 U04-21 U08-68 U11-16 
U03-2 U04-3 U04-19 U04-13 U06-13 U02-9 U06-21 

U05-5 U05-21 U05-15 U07-15 U08-46 U08-63 AD17 DATA29 
ADDR01 U06-3 U06-19 U08-7 U08-10 U08-47 U08-67 U11-17 
U01-18 U07-5 U07-21 U08-50 XTAL01 
U04-8 U10-5 U10-21 DATA04 DATA12 U08-59 AD18 DATA30 
U05-10 U11-5 U11 -21 U01-5 U02-5 Les· U09-1 U08-66 U11-18 
U06-8 U04-14 U06-14 U03-3 
U07-10 ADDR07 ADDR12 U05-16 U07-16 U08-33 XTAL02 AD19 DATA31 
U10-10 U01-12 U02-15 U08-8 U08-7 U08-58 U08-65 U11-19 
U11- 10 U04-2 U03-8 PLC U09-2 

U05-4 U05-23 DATA05 DATA13 U08-49 ADDR14 DE LB HE• 
ADDR02 U06-2 U07-23 U01-6 U02-6 U08-55 ZGND U02-13 U03-5 
U01-17 U07-4 U10-23 U03-8 U06-15 U01-10 
U04-7 U10-4 U11 -23 U05-23 U07-17 Ro• U02-10 CLKOUT• DEN 
U05-9 U11-4 U07-23 U08-5 U04-20 U03-10 U08-56 U03-15 
U06-7 ADDR13 U10-23 U05-22 U04-12 
U07-9 ADDROB U02-14 U11-23 DATA14 U06-20 U05-14 DATA16 INTAoo · 
U10-9 U02-19 U05-2 U02-7 U07-22 U06-12 U10-11 U08-42 
U11 -9 U04-1 U07-2 DATA06 U04-16 U08-62 U07-14 

U05-3 U10-2 U01-14 U05-18 U10-22 U08-26 DATA17 INTA01 • 
ADDR03 ·U06-1 U11 -2 U04-16 U08-3 U11-22 U08-60 U10-12 U08-41 
U01 -16 U07-3 U05-18 U10-14 
U04-6 U10-3 ALE U08-4 DATA15 REC• U11 -14 DATA18 INTIOO 
U05-8 U11-3 U01-11 U01-17 U03-7 U10-13 U08-45 
U06-7 U02-11 DATA07 U07-19 U08-40 zvcc 
U07-8 ADDR09 U08-61 U01-8 U08-1 U01-20 DATA19 INTI01 
U10-8 U02-18 U04-17 RMHBS• U02-20 U10-15 U08-44 
U11-8 U04-23 BHE.• U05-19 DEN' U03-17 U03-20 

U05-25 U02-8 U08-2 U03-6 U06-18 U04-24 DATA20 MBHE• 
ADDR04 U06-23 U08-64 U08-39 U05-28 U10-16 U02-12 
U01 -15 U07-25 DATAOB RMLes· U06-24 
U04-5 U10-25 DATAOO U02-1 DXHBS• U03-19 U07-28 DATA21 REC 
U05-7 U11-25 U01-1 U06-9 U03-13 U04-18 U08-9 U10-17 U03-14 
U06-5 U04-9 U07-11 U11-20 U08-43 
U07-7 ADDR1 0 U05-11 U08-16 ucs· U10-28 DATA22 RES• 
U10-7 U02-17 U08-17 DXLBS• U03-4 U11-28 U10-18 U08-24 
U11-7 U04-22 DATA09 U03-12 U08-34 

U05-24 DATA01 U02-2 U10-20 DATA23 RESET 
ADDR05 U06-22 U01 -2 U06-10 vcc U10-19 U08-57 
U01-14 U07-24 U04-10 U07-12 EPMHes· U05-1 
U04-4 U10-24 U05- 12 U08-14 U03-16 U05-27 DATA24 TMRIOO 
U05-6 U11-24 U08-15 U07-20 U07-1 U11-11 U08-20 
U06-4 DATA10 U07-27 
U07-6 DATA02 U02-3 EPMHes· U10-1 DATA25 TMRI01 
U10-6 U01 -3 U06-11 U03-18 U10-27 U11 -12 U08-21 
U11 -6 U04-11 U07-13 U05-20 U11-1 

U05-13 U08-15 U11-27 DATA26 TMROOO 
U08-13 U11-13 U08-22 

DATA27 TMROOO 
U11-15 U08-23 

Figure 1: A CADcompiler netlist containing signal names shows the device pins Figure 2: A list of single pins and the 
that are to be wired together for a given design . other pins to which they are connected. 
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MICROWAY ACCELERATES YOUR 
" 

PC!~ 

NUMBER 
Runs your PC Faster than an AT! 

LOTUS/INTEL EMSFastCACHE-286™ 
SPECIFICATION BOARDS SMASHER/ECM™

Runs the 80286 at 9or12 MHz and the Triples the speed of CAEMegaPage'" The only EMS board which 80287 at 8, 9 or 12 MHz. Includes 8 and all applications!comes populated with two megabytes ofkbytes of 55ns CACHE 
cool-running, low power drain CMOS From 
RAM installed Includes RAM disk, print $599 
spooler, disk cache and EMS drivers. For 
the IBM PC, XT and compatibles ...$549 
MegaPage with ¢K. ... .... .. .... . $149 
Mega Page with 2 megabytes of H MOS 
RAM. .... .... . ........... . ...... . . $419 
MegaPage AT/ECC'" EMS card for the 12 MHz 
PC AT and compatibles includes Error 8086/8087 
Correction Circuitry. With ECC, 11 RAM Accelerator 
chips cover 256K so the user never err Plus 

Compatible with Leading Edge Model D, counters RAM errors. With 1 megabyte A Megabyte for DOS! 
Compaq, and Turbo motherboards. ln­ CMOS RAM .... ... ... _.. _ ...... . . $699 

For the IBM PC, XT and compatibles cludes8088 Reboot Switch, DCache, Print INTEL, JRAM, or Maynard ..... CALL 
Spooler and Diagnostics ... From $399 PC Magazine "Editor's Choice" 

INTEL INBOARD 386 q,K..... . $1325 

8087 UPGRADES 

software compatibility. 

287Turbo™·10/128087 SOFTWARE 
All MicroWay 8087s include a one year 
warranty, complete M icroWay Test 

IBM BASIC COMPILER . .... . .... $465 
MICROSOFT QUICK BASIC ...... . $79 

Program and installation instructions. 87BASIC COMPILER PATCH. .. . . $150 
87BASIC/INLINE................. $200 8087 5 MHz ............ .. ..... $105 


For the IBM PC, XT and compatibles IBM MACRO ASSEMBLER .... .. . $155 

MS MACRO ASSEMBLER ....... . . $99 
 8087-2 8 MHz...... ........ .. $154 
87MACRO/DEBUG... .. .. ...... . . $199 For Wang, AT&T, DeskPro. NEC, Leading Edge 

MICROSOFT FORTRAN V4 . . . ... $299 80287·3 5 MHz.... .... ..... $179 

RM FORTRAN. . . . ... .. .. .. .. . .. .. $399 
 For the IBM PC AT and 286 compatibles 

LAHEY FORTRAN F77 L . . .... . .. $477 
 80287-6 6 MHz.............. $229
287Turbo runs the 80287
MS or LATTICE C ... ..... .... ... . CALL For8 MHz AT and compatibles at 10 or 12 MHz in the IBM 
STSC APL* PLUS/PC .. .. . .. . . .. . $450 PCAT, compatibles and the 80287·8 8 MHz.. .......... $259 

STSCSTATGRAPHICS .. . ...... .. $675 For the 8 MHz 80286 accelerator cards and 
SPSS/PC+ ... . .. .. .. . .......... . . $695 

new Compaq386 with 100% 
Compaq386 

87SFL Scientific Functions .. ... .. $250 10 MHz .. . . . . . ...... $450 
 80287-10 10 MHz.. .... .... $395 
87FFT............ ... .. ...... .... . $200 
 12 MHz ............ . $550 
 PC· PAL'" Programmer ..... .. $395
OBJ - ASM ........ . ..... . .. .. . .. $200 
 Call for great prices on V20, V30,PC Magazine "Editor's Choice" 
PHOENIX PRODUCTS ...... .. ... CALL 64K, 128K and 256K RAM 

ATS™ 
Turns your AT into a high speed, multi­
user Xenix business system! 

8 port, intelligent serial controller with 3% 
response degradation. Includes 8 MHz 
80186 with built in OMA ..... .. . $1299 

MICROWAY SOFTWARE 
FOR LOTUS 1 ·2·3'" 

FASTBREAK'" employs the 8087 to irr 
crease the speed of Lotus 1-2-3N Version 
1 A or 1 A*. Users are reporting speed ups 
of between 3 and 36 to 1. When run with 
our NUMBER SMASHER accelerator 
card, recalculation speed ups of 10 to 30 
are being reported ................. $79 
PowerDialer"' Add-In for Lotus 1-2-3 
Release 2. Automated telephone dialing 
from within 1-2-3. Adds least cost routing, 
automatic carrier selection and auto­
mated phone book worksheet Builds 
customized dialing applications. Can be 
used with DesqView ......... .. .... $79 
HOTLINK'" adds easy linking of spread­
sheets to Lotus 1-2-3 Version 1 A .. $99 

287 TURBO·PLUS'" 
Speeds up your AT 

Adjustable 80286 Clock 6-12 MHz 
10 MHz 80287 Clock 
Plus Full Hardware Reset .. ....... $149 
Optional 80286-10 ..... $175 

287TURB0-PLUS 
With 80287 1 0 MHz ....... . 
With 80287 1 2 MHz. _ 

$549 
... $629 
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Subscription 

Problems? 


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 ad­

dress). If the problem 


involves a payment, be 

sure to include copies 


of the credit card state­

ment, or front and back 


of cancelled checks. 

Include a ''business 


hours" phone number if 

possible. 


BYTE 

Suhsc.riher Service 


P.O. Box 682.1 

.Piscalawaz NJ 08854 


the lowest level, reduce to logic diagrams 
or even component schematics. 

As an alternative, I have implemented 
a specialized logic-design DBMS. Data 
is input via "entry forms" (that look like 
logic diagrams) with a convenient editor 
that has special functions for entry of reg­
ister-level (data bus) functions and copy­
ing devices. The database format is tai­
lored for efficient storage of design and 
component library data, as well as for fast 
access. Many "report" formats are pro­
vided-several that look like schematics, 
plus a number of netlist formats required 
by different construction services, as well 
as several for use by the designer for de­
sign checking. · 

Signal Names 
The database maintains a list of pin-des­
ignator (DEV-PIN)/net-designator (SIG­
NAL) pairs (the netlist) and a list of de­
vice-designator/device-type pairs (parts 
list). A net is a set of device pins to be 
wired together to form a network. For the 
database system to work, these nets must 
be assigned a name (net name or signal 
name) by the designer. Although this 
seems a tedious use of the imagination 
compared to drawing a line between two 
points on a diagram, there are many ad­
vantages to using signal names. 

With the availability of high-speed 
field-programmable logic devices, using 

conrinued 

Copyright © 1983, 1984, 1985, 1986, 1987 Product Development Systems 

This copy for personal use only by readers of 

BYTE MAGAZINE 

by special arrangement with P.D.S. 

Copying of this disk for commercial use is prohibited 


(L)ibrary Maker (D}esign Maker (N}etlist (C}hange List 


(P)arts List (A)rrange Design (S)chematic 


(E)xtract and Merge < esc > Return to Operating System 


Command? 

Figure 3: 1he C4Dcompiler main menu. 

Figure 4: A C4Dcompiler completed entry form, showing the currently assigned 
signal names on the corresponding pins. 

190 BYTE • JUNE 1987 



- - -- -- ----- ---- ---- -- - -- ----- - - -- -- - ---- - - -- -- - -

MICRO·CAP ll:M 

The CAE tool with fully interactive 


analog simulation for your PC. 

Spectrum Software's MICRO-CAP II® is 
fast, powerful, and feature rich. This fully 
interactive, advanced electronic circuit 
analysis program helps engineers speed 
through analog problems right at their 
own PCs. 

MICRO-CAP II, which is based on our origi­
nal MICRO-CAP software, is a field-proven, 
second-generation program. But it's dra­
matically improved. 

Schematic Editor 

MICRO-CAP II has faster analysis routines. 
Better resolution and color. Larger librar­
ies. All add up to a powerful, cost-effective 
CAE tool for your PC. 
The program has a sophisticated inte­

grated schematic editor with a pan capa­
bility. Just sketch and analyze. You can step 
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component values, and run worst-case 
scenarios-all interactively. And a 500-type* , 
library of standard parts is at your finger­
tips for added flexiblity. 

MICRO-CAP II is available for IBM® PCs 
and Macintosh."' The IBM version is CGA, 
EGA, and Hercules® compatible and costs 
only $895 complete. An evaluation version 
is available for $100. Call or write today for 
our free brochure and demo disk We'd like 
to tell you more about analog solutions in 
the fast lane. 

• Integrated schematic editor 
• Fast analysis routines 
• High-resolution graphic output 
• Standard parts library of 500* types 

•IBM versions only. 

• 'Itansient, AC, DC, and FIT routines 
• Op-amp and switch models 
• Spec-sheet-to model converter• 
• Printer and plotter* hard copy 

----~-----

1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 
(408) 738-4387 

MICRO·CAP JI is a registered trademark 
or Spectrum Soflware. 


Macintosh is a trademark of Mcintosh laboratOI)', Inc. 

and is being used with express permission or its owner 


Hercules is a registered trademark 
of Hercules Computer Technology 
IBM is a registered trademark 
of lntemalional Business Machines, Inc. 
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An important aspect 
of a personal computer 
CAD system is the ease 
with which the integrity 
of the design can be 
maintained. 

small-scale integrated devices is no 
longer cost-effective. Modern designs 
tend to combine register-level MSI com­
ponents, memories, and VLSI compo­
nents interconnected with programmable 
array logic devices. The program for the 
PALs can most easily be described by 
Boolean equations converted to the for­
mat required by the device programmer 
using one of several assemblers, such as 
PALASM from Monolithic Memories or 
CUPL from P-CAD Systems. These 
equations are most useful when the inputs 
and outputs are given meaningful names, 
in which case interconnecting lines are 
generally unnecessary and may only add 
confusion. 

A signal name can be useful in both de­
sign and checkout of the product if 
chosen to be suitably mnemonic of the 
function of the signal that .appears on the 
designated net. Signal tracing is simpli­
fied when an alphabetically sorted, well­
formatted signal list (netlist) is available, 
especially when related groups of signals 
are given names that are close in alpha­
betic order. 

Use of a fixed number of digits for data 
bus bit numbers is important to maintain 
the sequence when sorted alphabetically. 
Figure 1 illustrates such a signal list. It is 
relatively easy to identify signals that 
may be overloaded by looking for those 
connected to a large number of pins. The 
single-pin list, illustrated in figure 2, 
flags potential errors, since a pin to which 
a name is assigned is usually meant to be 
connected to another pin. 

Even with drafting-oriented systems, a 
name is required for every net, and one 
will be assigned automatically (not mne­
monically) by the system if not done by 
the designer. Transferring data from one 
system to another can produce connectiv­
ity errors if the receiving system allows 
fewer characters in the signal name than 
were created by the algorithm of the send­
ing system. In such cases, it is often nec­
essary to assign a name to every net, re­
ducing the advantage of drawing pictures 
of the wires. It is also often necessary to 
check the netlist at various points, an es­
pecially difficult process if the names are 
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Figure 5: A CADcompiler schematic with each device shown separately, along 
with the signal names listed nert to their corresponding pins. 

not meaningful and the list is not well­
formatted. 

Database Structure 
An important aspect of a personal com­
puter CAD system is the ease with which 
the integrity of the design can be main­
tained. The data for a design should not 
expand to the point where a full-time sys­
tem manager is required to perform regu­
lar backup and other routine functions. 
The complete description of a reason-

able-size design should fit on a single 
360K-byte floppy disk, including such 
peripheral items as component data and 
technical manuals. The design program 
and other supporting information should 
also be contained on a single disk and be 
able to operate on reasonable-size de­
signs in a minimum system. 

Storage economy results from the use 
of an efficient relational database man­
ager program that permits separation of 
design and component data into individ­
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ual files, of similar structure, consisting 
of fixed-length (128-byte) records. Four 
records are reserved for file maintenance 
to permit reuse of space relinquished by 
deleted components in order to eliminate 
the need for periodic "packing" (rewrit­
ing) of the file . The average file size is 
500 bytes per integrated circuit. 

Program Structure 
The CADcompiler system, written in 
Microsoft Pascal , was developed as a set 

IC9 
12MHz 

X TA L1 1-'-----'X'-'T.;.;A.::;LO.;.;I 

XTAL2 1-'-__x_l A_.L_o_z 

of separate programs using common utili­
ty routines and library files . They were 
then compiled as a set of modules di­
rected by a menu-driven command inter­
preter. Memory requirements were mini­
mized by placing each module in a 
separate overlay, with the interpreter and 
utilities in the main program. The over­
head for swapping modules is negligible, 
since the minimum time each function is 
used is normally measured in minutes. 

cominued 
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Another advantage of this structure is 
that the program remembers the current 
design context as the designer moves 
from one module to another, and is able 
to provide reasonable default file names 
as needed to minimize typing. 

The modules available in the current 
version of the program are listed in the 
top-level menu (see figure 3.) Each mod­
ule is accessed by typing the letter in pa­
renthesis before the name, and generally 
responds with requests for necessary file 
names. Once the basic design name is en­
tered, the default values are usually rea­
sonable and can be accepted with a car­
riage return or modified. At any point the 
user can return back up the menu tree by 
pressing the Escape key. 

Design Data Entry 
Entry of new data or design modification 
can be accomplished easily from either a 
block diagram or marked-up schematic. 
Selection of the design moaule initiates a 
request for a design file name and a li­
brary file name, then proceeds to a menu 
with options to change/add/delete a de­
vice or provide an inventory of the de­
sign's contents. A device is selected by 
entering a name of up to 10 characters 
(normally a sequential designator such as 
UO 1). For best formatting, the same 
number of digits should be used in all 
designators. If the device has not already 
been entered, a request is made for a de­
vice type that must match a device in the 
selected library. 

When the preliminary data is com­
plete, the entry form is displayed as a 
logic symbol for the selected device, with 
the currently assigned signal names on 
the corresponding leads (see figure 4). A 
IO-character-wide reverse video field can 
be moved from pin to pin for entry or 
modification of signal names. Conve­
nient cut-and-paste options and auto-in­
crementing or decrementing of bit num­
bers for data buses minimize the amount 
of typing required. 

When data for a device is complete, the 
Escape key invokes a request to save the 
data or exit to the menu without saving. 
Further typing is often saved by copying 
the data from one device to a new desig­
nator so that only the differences need be 
entered. 

Library Data Entry 
The library entry form is essentially the 
same as that for design entry . If the de­
vice already exists, then the form looks 
the same as for the corresponding device 
in a design, except that the cursor can 
move to the 3-character pin number field 
and the 5-character pin function field. 
The 7-character field corresponding to 
the signal name field of the design form is 
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Figure 6: A CADcompiler finished drawing, showing the added data bus lines. 

for entry of pin-related parameters. 
For example, a Z in this field tells the 

netlist report generator to take the pin 
function field (usually GND or VCC), 
prefix it with a Z, and add it to the netlist 
for the corresponding pin of any device 
using this part in the design. It also tells 
the design entry module not to display 
this pin on the entry form, and the draw­
ing report generator not to show the pin 
on the drawings. This feature eliminates 
the need for entry of these signals and 
also puts them at the end of the netlist for 

convenience in checking. 
If the part is not in the library, a small 

box is displayed with space for one lead 
on each side. The box can be lengthened 
for provision ofup to 100 leads on a side. 
No leads are shown until the pin number 
has been entered. After entry ofp\nnurn­
bers, functions, and parameters, pressing 
the Escape key invokes requests to save 
and for device-related information such 
as physical width and width on the draw­
ing reports. Completion of this data 
causes a return to the library menu. 
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Netlist Reports 
The netlist report selection produces an­
other menu for selection of a specific for­
mat. The diagnostic signal list (figures I 
and 2) provides a compact alphabetic list 
of the pins connected to each signal. This 
report also includes a single-pin list and 
an unused-pin list. 

A variation of that list is available for a 
specific type of wire-wrap or multiwire 
board where the designators have been 
converted from device pin numbers to 
board pin numbers. Two other formats 

SS so 

provide for interface to Redac and Telesis 
systems for automatic printed circuit lay­
out. At least one should be close enough 
that a simple format-conversion program 
can interface with almost any automatic 
manufacturing process. 

Drawing Reports 
The CADcompiler uses character-mode 
graphics and produces all the entry forms 
and drawings using normal text combined 
with the graphics characters provided by 
most dot-matrix printers. This technique 

also yields a speed increase of two to four 
times that of the graphics modes of most 
printers. The limitation to rectangular 
shapes with leads on the sides becomes 
less of a problem with the tendency to use 
PALs instead of gates. 

The primary drawing format is the 
"check drawing" that presents each de­
vice individually with all signal names 
listed on leads next to the corresponding 
pins (see figure 5). The devices can be 
placed on 8 1/2- by I I-inch pages using the 
Arrange module, a graphics placement 
program that shows any two pages side by 
side on the screen. Figure 6 shows a fin­
ished CADcompiler drawing. 

One significant advantage of the data­
base-oriented CADcompiler system is 
that since the drawings are generated 
from the design, rather than the other way 
around, they need not be completed until 
the product is complete. This allows the 
drawing to be arranged for maximum 
clarity after its full content is known. 
This drawing modification cannot change 
the design, as might happen inadvertently 
with a drafting-oriented CAD system . 

Engineering Change Control . 
A very important requirement for a digi­
tal CAD system is the ability to track en­
gineering changes, especially during the 
development phase, if several boards are 
checked out concurrently but cannot be 
maintained at the same revision level. 
The Change module provides for com­
parison of two design files and generates 
a change report in the form of a netlist 
showing only the difference between the 
two files (see figure 7). This format has 
been used effectively for making the re­
quired wiring changes, and since it is 
simpler to implement than to write a 
change list directly, it encourages the 
maintenance of the design file . 

An effective strategy is to maintain a 
copy of the design file at each revision 
level during development. It is then easy 
to generate a change list to update a board 
at any level to the current, or some inter­
mediate, revision. This strategy is partic­
ularly effective if for some reason a 
change is removed or modified in one 
board prior to being incorporated into 
another. • 
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322 CALL PEIUSCOPE II J.O 175 1 ~1 .s 
295 209 PERISCOPE 11-X 3.0 145 109 
395 2•19 PERISCOPE 111 995 825 
295 265 l'FIX 86 PLUS 395 229 

IOOO CALL XVIEW 86 60 49 
195 139 
250 179 EDITORS 

BRIEF 195 C1\LL 
DBRIEF 95 CALL 

BRIEFIDBRIEF BUNDLE 275 CALL 
295 269 C SCREEN 75 CALL 
125 89 CVUE 75 59 
250 175 WISOURCE 25U 195 

90 79 EUIX I95 155 
2'l5 155 EMACS 295 265 
395 289 WISOURCE 995 895 

99 65 EPSILON 195 155 
500 309 FIRSTIME (CJ 295 229 
149 lOH INHAlllTEIJ ISLANDS IOU CALL 
295 215 KEUIT 125 99 
495 395 LSE 125 99 

99 79 PC/VI 149 109 
295 265 PM ATE 195 115 
150 135 SPFIPC 195 J.15 
195 175 VEDIT 150 99 
275 199 VEDIT PLUS 185 129 
225 W9 XTC 99 79 
99 85 

295 239 SORT UTILITIES 

395 315 
 AUTO SORT 150 129 
245 175 MICROSOFT SORT I95 129 

OPT-TECH SORT l-19 115 

:195 :139 PROFILERS 
2'15 185 CODE SU.-l'ER 119 95 
2'15 185 PFINISll 395 229 
HS 99 THE PROFILER 125 89 
595 ·155 
595 455 LINT 
345 269 PC LINT I39 99 
225 195 PRE-C 295 155 
395 315 
295 23~) MAKE UTILITIES 
650 519 ADVANTAGE MAKE 125 99 
395 329 LMK 195 139 
250 169 PMAKER 125 79 
500 359 POLYMAKE V 2.U 149 119 
750 599 SAP!ENS MAKE 79 75 

1500 1195 

LIST OURS 

80386 DEVELOPMENT 
TOOLS 

J86IASM1LINK 495 399 
HIGH C 895 759 
PROFESSIONAL PASCAL 895 759 

TRANSLATORS/BRIDGES 
BASTOC ·195 399 
BAS,__C 85 79 
llA5-PAS 85 79 
DB2C 299 269 
F2C 795 CALL 
MB 86 895 CALL 
l'TRAL 179 CALL 
R BRIDGE 395 339 
TP2C 2<19 CALL 

ARTIFICIAL INTELLIGENCE 
ARITY COMBO PACK I095 979 
AR ITYl'ROLOG INTERPRETER 295 229 
ARITY STANDARD PROLOG 95 79 
GOLDEN COMMON LISI' 495 CALL 
GCL 286 DEVELOPER 1190 CALL 
INSIGHT 2+ 485 379 
IQCLISP 300 CALL 
IQLISI' 270 CALL 
MICROSOFT LISP 250 159 
PROLOG 86 PLUS 250 CALL 
TRANS LISP PLUS 195 CALL 
TURBO PROLOG IOU 65 
TURBO PROLOG TOOLBOX IOU 65 
SMALLTALK V 99 85 

B,\SI C 
BETTERBASIC 199 129 

BE1TERBASIC ADD ONS CALL CALL 
BETTERTOOLS "5 
87 QB PAK 69 59 
87 SOFTWARE PAK 180 149 
EXIM TOOL KIT 50 49 
FINALLY 99 89 
FINALLY MODULES 99 89 
GDl'EDIT 99 89 
INSllJE TRACK 65 55 
MACll2 75 59 
MICROSOFT QUICKBASIC 99 65 
PEEKS 'N POKES 45 39 
PROFESSIONAL BASIC 99 75 

8087 MATH SUPl'Olff 50 45 
PANEL-BASIC 115 115 
QUICK PAK 69 59 
STAY RES 95 75 
TRUE BASIC 150 105 

ADD ONS CALL CALL 
TURBO BASIC 100 65 

COllOL COMP!LERSIUTILITIES 
Fl'LIB 1·19 129 
MICROSOl.-T COBOL ·100 439 
MICROSOl'T SORT 195 129 
MICRO/SPF 175 155 
OPFl'ECH SORT 1-UI 115 
REALIA CICS 995 785 
REALIA COBOL 995 785 
REAi.iA MENU I5U 119 
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LIST OURS 

RM/COBOL 9SO 649 
RM/COBOL BX 12SO 909 
SCREENIO 400 CALL 
SCREENPLAY 17S 129 
SPll 34S 279 
VISUAL COBOL IMBPl 79S 695 

FORTRAN COMP! LERSIUTILITIES 
ACS TIMES SERIES 49S 389 
DIAGRAM'ER 129 115 
DOCUMENT'ER 129 115 
87SFL 2SO 225 
FORLIB 2.0 9S 85 
FORLIB-PLUS 70 45 
FORTRAN SCIENTIFIC 

SUBROUTINES 29S 249 
FOR-WINDS 90 69 
GRAFLIB 2.0 17S 159 
GRAFMATICS OR PLOTMATICS 13S 119 
GRAFMATICS AND PLeTMATICS 240 219 
LAHEY FORTRAN 477 CALL 
MICROSOFT FORTRAN 4.0 4SO 269 
NO LIMIT 129 115 
PLOTHI 2.0 17S 1S9 
PLOTHP 2.0 17S 159 
RM/FORTRAN SYS 389 
STRINGS AND THINGS 70 55 

MODULA-2 
FARBWARE MODULA-2 90 79 
LOGlTECH MODULA-2 

APPRENTICE PACKAGE 99 79 
WIZARD'S PACKAGE 199 159 
MAGIC TOOLKIT 99 79 
ROM PACKAGE & RT DEBUGGER 2Y9 239 
WINDOW PACKAGE 

REPERTOIRE 

p,\SC,\LCOMPILERS 
MARSHALL PASCAL 
MICROSOFT PASCAL 
PASCAL-2 
TURBO PASCAL 

NUMERICALMETHODS 
TOOLBOX 

OTHER BORLAND 

TOOLS FOR TURBO PASCAi. 
ALICE 
FIRSTIME 
FLASH.UP WINDOWS 
SCREENPLAY 
SCREEN SCULPTOR 
T-DEBUG PLUS 
TURBO•ASM 
TURBO DATABASE TOOLBOX 
TURBO EDITOR TOOLBOX 
TURBO EXTENDER 
TURBO GRAPHIX TOOLBOX 
TURBO HALO 
TURBO PASCAL ASYNCH MGR 
TURBO PROFESSIONAL 
TURBO POWER TOOLS PLUS 
TURBO REF 
TURBO SMITH 
TURBO WINDOWS 

OTHER TURBO TOOLS 

OTHER LANGU.~GES 
IF YOUIJON'T SEE IT-CALL!!!!! 
APL•PLUS 
JANUS/ADA C PACK 
JANUS/ADA ll PACK 
JANUSIADA ED PACK 
LATTICE Rl'G 11 COMPILER 

SCREEN DESIGN AID 
SOURCE ENTRY UTILITY 
SORT/MERGE UTILITY 
Rl'GCOMBO 

PC FORTI! 

PERSONAL REXX 

l10CKET APL 


49 39 
89 7S 

189 169 
300 18S 
3SO 329 
100 65 

IOO 65 
CALL CALL 

9S 69 
7S 59 
90 79 

IOO 89 
12S 95 

60 50 
100 85 
70 45 
70 45 
8S 65 
70 45 

129 99 
IOO 79 
70 49 

100 79 
so 15 
69 15 
80 65 

CALL CALL 

S9S 129 
9S 89 

900 769 
39S CALL 
750 629 
3SO 309 
2SO 199 
2SO 199 

1100 879 
lSO 109 
12S 99 
9S 75 

Terms and Policies 
·We honor MC. VISA. AMERIC1\N EXPRESS 

OBASE COM l'lLERS, 
RELATED PRODUCTS 
CLIPPER 
DBC Ill PLUS 
DBRIEF 
FOXBASE 
FOXBASE PLUS 
GENIFER 
QUICK SILVER 
TOM RETTIG'S LIBRARY 

DIGIT AL RES EARCH 
CB 86 
PASCAL MT+ 
PLl-86 
DR ASSEMBLER + TOOLS 
ACCESS MANAGER 
DISPLAY MANAGER 
FORTRAN 77 

BLAISE 
ASYNCH MANAGER 
C TOOLS PLUS 
EXEC 
PASCAL TOOLS 
PASCAL TOOLS 2 
PASCAL TOOLS & PASCAL TOOLS 2 
RUNOFF 
TURBO ASYNCH MANAGER 
TURBO POWER TOOLS PLUS 
VIEW MANAGER 

LIST OURS 

69S 459 
7SO 599 

9S CALL 
39S CALL 
39S CALL 
39S 309 
S99 499 
IOO 79 

600 569 
400 379 
7SO 709 
200 189 
400 379 
SOO 175 
3SO 329 

17S 119 
17S 119 

9S 69 
12S 99 
IOO 85 
I7S 119 

SO 45 
IOO 79 
IOO 79 
27S 179 

NEW PRODUCTS 
M apart System VIAT-New release 2.2 or 

lete system has numerous enhancements, 
1aster speed. improved documentation. Includes free 
Nutshell guide to UNIX and Sysvision, a user­
friendly system administrator front end to UNIX. 
List$549 Ours$465 
Microsoft COBOL v. 2.2-Latest release of GSA­
certified COBOL compiler. Now includes Microsoft 
COBOL TOOLS with ViewCob, interactive symbolic 
fj~ul/QQ and COBOL cross-reference g~~~a;5439 
Periacope I hardware ·eakpoint 
debu~R:er. F~ al-time sy ~ms, stop 

LATTICE C COMPILER 
IV/SOURCE 

C CROSS REFERENCE GENERATOR 
C FOOD SMORGASBORD 

WISOURCE 
C-SPRITE 
CURSES 

WISOURCE 
DBC 111 111 

WISOURCE 
DBC Ill PLUS 

WISOURCE 
LMK 
SECRETIJISK 
SIDETALK 
SSPIPC 
TEXT MANAGEMENT UTILITIES 
TOPVIEW TOOLBASKET 

SOO 
900 

50 
lSO 
300 
17S 
12S 
2SO 
2SO 
SOO 
7SO 

265 
545 

39 
95 

179 
129 
89 

175 
169 
359 
599 

lSOO 1195 
19S 139 
120 89 
120 89 
3SO 269 
120 89 
2SO 179 

LIFEBOAT 
ADVANTAGE C + + 
ADVANTAGE DISASSEMBLER 
ADVANTAGE LINK 
ADVANTAGE MAKE 
PANEL PLUS 
QUICKSCREEN 
RUNIC 
RUNIC PROFESSIONAL I.I 
TIMESLICER 

IV/SOURCE 

MICROSOFT 
CCOMPILER 
COBOL 
FORTRAN-NEWV. 4.0 
LISP 
MACRO ASSEMBLER 
MUMA TH 
PASCAL 
QUICK BASIC 
SORT 
WINDOWS 
WINDOWS DEVELOPMENT KIT 

PHOENIX 
PASM 86 
PDISK 
PF ANTASY PAC 
PFINISH 
PF IX86PLUS 
PFORCE 
PFORCE+ + 
PLINK 86 PLUS 
PMAKER 
PMATE 
PRE-C 
PTEL 

POLYTRON 
C BEAUTIFIER 
C LIBRARY I 
POLYBOOST 
POLYDESK Ill 

POL YIJESK Ill ADD ONS 
POL YLIBRARIAN 
POL YLIBRARIAN II 
POLYMAKE 2.0 
POLYSHELL 
POLYXREF 
POLYXREF-ONE LANGUAGE 
POWERCOM 
PVCS PERSONAL 
PVCS CORPORATE 
PVCS NETWORK 

OPERAT ING SYSTEMS 
OPERATING SYSTEM 

TOOLBOX (WEND IN) 
PCNX 
PC VMS 

SYSTEM VIAT !MICROPORT) 
DOS MERGE 286 
RUNTIME SYSTEM 
SOFTWARE DEV. SYSTEM 
TEXT i'REl'ARATION SYSTEM 
UNLIMITED USER UPGRADE 

XENIX SYSTEM V (SCO) 
XENIX DEV. SYSTEM 
XENIX OPERATING SYSTEM 
XENIX TEXT PROC. PKG. 

DESKTOP PUBLISlllNG 
HALO OPE 
XEROX VENTURA PUBLISHER 
TURBO VENTURA PUBLISHER 

LIST OURS 

49S 179 
29S 265 
39S 359 
12S 99 
49S 395 
29S 265 
120 85 
2SO 155 
29S 265 

!000 CALL 

4SO 269 
700 429 
4SO 269 
2SO 1S9 
ISO 93 
300 185 
300 18S 

99 65 
19S 125 
99 65 

soo 309 

19S 115 
14S 89 
99S 599 
39S 229 
39S 229 
39S 209 
39S 215 
49S 279 
12S 79 
19S 115 
29S 155 
19S 115 

49 <IS 
99 79 
80 69 
99 79 

CALL C1\ LL 
99 79 

149 115 
149 119 
149 119 
219 169 
129 99 
179 139 
149 119 
39S 309 

!000 CALL 

99 79 
99 79 
99 79 

S49 465 
149 125 
199 169 
249 209 
199 169 
249 209 

129S 999 
S9S 499 
S9S 499 
19S 145 

19S 155 
89S 695 

1S9S 12·19 

LIST OURS 

XENIX/UNIX PRODUCTS 
ADVANTAGE C + + 69S CALL 
BTRIEVE S9S 465 
C-ISAM 319 285 
C-TERP 498 CALL 
C-TREE 39S 329 

R-TREE 39S 329 
DB_VISTA CALL CALL 
FOXBASE 79S CALL 
INFORMIX 99S 79S 
INFORMIX4GL lSOO 1235 
INFORMIX SQL 99S 795 
LYRIX S9S 419 
MICROSOFT BASIC 3SO 239 
MICROSOFT COBOL 99S 629 
MICROSOFT FORTRAN 69S 139 
MICROSOFT PASCAL 69S 439 
NETWORKS FOR XENIX S9S 195 
PANEL 62S 535 
RM/COBOL 12SO 949 
RM/FORTRAN 7SO 519 
SCO PROFESSIONAL 79S 595 
UNIWARE 68020 C CROSS 1390 CALL 

TE L ECOMMUNI CATIONS 
ANNUAL RAINFALL (MMJ 3000 CALL 
ASCOM IV 19S 175 
PTEL 19S 115 
SIDETALK 120 89 

ADOITION ,\ L PRODUCTS 
C TOOL SET 9S CALL 
COMMAND PLUS 80 69 
DAN BRICKLIN'S DEMO 

PROGRAM 7S 59 
FASTBACK 17S 135 
HELP/CONTROL 12S 99 
INTERACTIVE EASY FLOW lSO 129 
LATTICE TEXT MGMT. UTIL. 120 89 
MICROSOFT MACH IO 

WIMOUSE & WINDOWS S49 379 
MKS TOOLKIT 139 CALL 
NORTON COMMANDER 7S 55 
NORTON UTILITIES 100 59 
PC/EDT 2SO CALL 
PDISK 14S 89 
SAP I ENS VB 300 269 
SCREEN MACHINE 79 59 
SCROLL & RECALL 69 59 
SECURITY LIBRARY 12S CALL 
SOURCE PRINT 7S 69 
TASK VIEW 80 59 
TLIB IOO 89 
TREE DIAGRAMMER SS 50 
VTEK lSO 129 
ZAP 9S CALL 

SO FTC RAFT SPECIALS 
BTRIEVE 24S 185 
XTRIEVE 24S 185 
REPORT OPTION 14S 99 
BTRIEVEIN S9S 455 
XTRIEVEIN S9S 455 
REPORTOPTIONIN 34S 269 

NosurcharJ?e 011 credit card orC.0 .D. Prcpayment byd1ed. New York State 
residents add :lJlph1rabliC! salcs tax. Shipping and handling $:too per item, sent UPS 
ground. Rush service availablt:, prevailing rates. 
• Programmer's l'aradise will match any current nationally advenised price for the 
products listed in this ad. P~{!([fu• Mention this ad when orderinK-some items arc specia lly priced. 
•Prices and l'elicies subject to change wilheul notice. 
•Corporate and Dealer inquiries welcome. 

•Ask for th.!u1ls. Some manufatturers will not allow returns once disk seals are broken. 42 River Street, Tarrytown, NY 10591 

DISCOVER PARADISE CONTEST 
Will Tlte Higlt-Performallce Software Developmellt Package, Valued At Over $2,000! 

CALL TOLL FREE: 1-800-445-7899 
In NY: 914-332-4548 

Now that you've seen what Programmer's Paradise looks like, we want you to guess 
where it is! Just search this ad I or clues to the identity of our tropical island paradise 
(Hint: They're mixed in with our product listings). Then send in your guess on this 
coupon. You could be the lucky winner of the high-performance software development 
package**, featuring: • Uni vat ion 's Dream Board-Multi!unction accelerator 
board with EMS. Designed to fit into a single expansion slot. The Dream Board 
combines the Iunctions of three of the most popular enhancement boards-multi!unc­
tion, EMS, accelerator-into one power-packed package • AD VANTAGE Link 
overlay linker• Micros oft compiler of your choice (MS/PC-DOS) • Editor of your 
choice (binary). . .. VAL UE: OVER $2,000 

Complete this form and mail lo: DISCOVER PARADISE CONTEST, c/o Programmer's 
Paradise, 42 River Street, Tarrytown, NY 10591. Entries must be received by August l, 1987. 
OFt'JCIAI. lt UU·:S; t. Limit one n;unt· per entr y, no purclw~c necessary. Enter asultenas )'ouwish. mailin~~ ea\.'.hentry 011 a 
separate postc:1rd. 1\ll cnlries must be received by Au~ust L 1987. 2. l'artkipams must be U:I years or older and. a resident of the 
United States. Void where prohibited by l;iw. 3. Winner will bt: responsible for all taxes. t Odds of winninr:: will be dt!lermined by 
number of l'ntrics rel'ei\·ed. 5. l'riic will be a111<1.rded within :m days cl all entries received. 
**Nu substitutions allowed. 

I th ink the name of the island i n your ads is: ----------- ­
Name __________ ______ Tille ________ 

Company name------------------~~~~~~-­

Company «ddresS----------------------- ­
ity ________ Slnle ------ -- Zip ------- ­5!!5!UN/VAT/ON llrrDn AT...~. 

~ SySlem So/u//Ons For Business Phone#----------------------~6B 
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The difference is clear. 
Infograph combines the unique features of 

Its PlOO graphics controller with the IBM• 591 
AC Plasma monitor. Plasma technology requires 
no refresh scan or shift so Images are sharp 
and flicker free. And since the working surface 
Is flat, lines are straight and precise, making 
this an exceptional display for precision drafting 
and designing. Graphics and text are razor 
sharp. No fuzz. No swim. No flicker. 

Star of the big screen. 
The Infograph system gives you a 17.2 Inch 

diagonal viewing area and high resolutlon­
960 x 768. That's 737,280 Individually 
addressable pixels (71.4 pixels per inch). 
With a 10,000 character display capability, It's 
an excellent tool for desk top publishing, 
spreadsheets or word processing. There's room 
on the screen to display the equivalent of six 
conventional CRTs simultaneously. 

No big bulky box here. The screen's foot 
print is just 7.8 Inches deep so it saves work 
space. And with a llO degree viewing angle, it's 
an excellent device for group presentations. 

A cure for terminal illness. 
The 40,000-hour MTBF rating of the Infograph 

system Is two to three times that of most CRTs. 
It holds up In demanding work environments 
and sensitive installations. Virtually no 
radiation Is emitted. And since images are 
flicker free, eye fatigue is minimized. 

This Is an excellent display for today's 
sophisticated software packages such as: 
Autocad, Lotus 123, VIA PC, XYWrlte and 
Ventura Publisher. A software toolkit Is 
available for OEMs and systems developers 
which makes adaptation of new or existing 
systems straight-forward. The difference 
Is clear. 

Infograph, graphically superior. 

j){ruograph 
Infograph Inc. 
331 Rio Grande, Suite C 
Salt Lake City, Utah 84101 
(801) 521-0079 

•IB M 111 a regletered trademark of 
International Bualneaa Maehtnee. 

Autocad la a nigtatarad trademark of 
Autodesk. Lotua la a registered 

trademark or Lotus Development 
Corporation. VIA PC le a registered 

trademark of VIA. Ventura Publleber 

le a reglatered trademark o! Ventura 

Software and/or Xerm. 

© 1987 lnfograpb. 

See us at June Comdex 
booth #3130 
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COMPUTER-AIDED DESIGN 


Computer-Aided Routing 

of Printed Circuit Boards 


An examination of Lee's Algorithm 
and possible enhancements 

ALGORITHMS FOR THE computer­
ized routing of traces on printed circuit 
boards have been evolving for the past 30 
years . The rapid growth of the electronics 
industry and the availability of CAD pro­
grams for personal computers have 
moved the technology from mainframe 
computers in research laboratories di­
rectly to the desks of engineers. 

All modern personal computers use 
PC boards to interconnect the various in­
tegrated circuits and components that 
compose most of their electronics. PC 
boards are usually constructed using an 
insulating glass-epoxy composite sand­
wiched between two layers of copper. 
Each copper layer is etched in such a way 
as to interconnect the appropriate leads of 
the components soldered to the PC board 
(see photo 1 and figure 1). 

Designing the pattern of copper traces 
on a PC board can be a difficult task, as 
the connections cannot cross on a given 
layer. The process of determining the 
path a trace will follow between two 
points on a PC board is called routing. 
When routing is performed manually on 
a computer, the designer specifies whe1•e 
each line segment starts and ends for eacl} 
trace on the board. If the CAD program 
supports interactive routing, the designer 
need only point to the two electrical net­
works to be connected, and the router 
will find and draw a path connecting the 
networks, if a path exists. 

A so-called "auto-router" automates 
this process further by using a list of con­
nections to be made and cycling the router 
through this list, connection by connec­
tion. This process can take anywhere 

Stephen E. Belter 

from several minutes to several days to 
complete, depending on the board den­
sity, the number of copper layers on the 
PC board, the algorithms used, and the 
computer. In general, the resulting layout 
will have most, but not all, of the connec­
tions completed. 

Completion percentages typically 
range from 60 percent to 90 percent, al­
though examples of 100 percent comple­
tion are easy to contrive. Under normal 
circumstances, an operator must visually 
analyze the layout for traces that block the 
connections still to be made. These 
blocking traces are then moved, and new 
traces are run either manually or with the 
help of the interactive router. 

In the best cases, only a few traces 
need to be moved to complete the board. 
In the worst cases, the majority of the 
traces placed by the auto-router must be 
"ripped up. " Improved algorithms and 
the increased use of multilayer boards are 
resulting in a trend toward higher com­
pletion percentages. However, a claim of 
100 percent completion is a trivial ac­
complishment if an unlimited number of 
layers is allowed. 

While the examples cited here are for 
PC boards, routing algorithms are also 
applicable to the design of thin-film and 
thick-film hybrid electronics and the lay­
out of integrated circuits. The rules are 
similar: Conductors may not cross on a 
given layer, and fabrication costs require 
that the number of layers be minimized. 

Lee's Algorithm 
Many commercial routing packages, in­
cluding Wintek's smARTWORK, use a 

variation of a maze router. This approach 
was described by C. Y. Lee and is fre­
quently called Lee's Algorithm. The PC 
board to be routed is represented in mem­
ory as a two-dimensional array, or ma­
trix, of cells (see figure 2) . Each cell is 
square and is centered on a grid point. All 
traces must start and end on a grid point, 
and traces can only be drawn horizontally 
or vertically between grid points. As a re­
sult, a cell is either empty or contains a 
conductor that connects to one or more of 
the four faces of the cell. 

The goal, given a source cell and a tar­
get cell centered on grid points, is to find 
a path from the source to the target that 
does not cross an existing trace. The path 
must move only horizontally or vertically 
between grid points, and can change di­
rection only at a grid point (see figure 3 ). 

Accomplishing the goal involves two 
major phases. The first involves an ever­
widening search in all directions from the 
source cell until the target cell is found. 
The search pattern is similar to the rip­
ples in a pond that grow in circles around 
the spot where a pebble hits the water. 
The second phase retraces the path from 
the target cell back to the source. 

If a path exists, the algorithm is guar­
anteed to find the shortest path . The 

conrinued 

Stephen E. Belter (1801 South St. , 
Lafayette, IN 47904) is president of Win­
tek Corporation. He received degrees in 
electrical engineering and computer sci­
ence from Purdue University and has 
been involved with computer-aided-de­
sign software since 1971 . 
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COMPUTER-AIDED ROUTING 

length of the path is measured using the 
Manhattan distance, which is defined as 
the sum of the horizontal and vertical 
movements. 

Lee's Algorithm requires two data 
structures for the search-a first-in/first­
out queue that holds the locations of cells 
waiting to be searched, and a flag array 
with one element for each cell on the PC 
board. This flag array is in addition to the 
storage structure used to hold the contents 
of the cells (conductor patterns) for the 
board. Each flag array element can take 

one of eight values: source, target, un­
checked, blocked, north, south, east, or 
west. The elements of the flag array are 
initialized to the value unchecked. The 
queue is initialized to be empty. 

Phase One 
The algorithm proceeds as follows: 

The breadth-first search begins by ( 1) 
storing the value source in the flag array 
at the coordinates of the source cell. Then 
it (2) checks the flag-array value at the co­
ordinates of the target cell. Ifit is equal to 

Photo 1: A portion ofa Wintek printed circuit board, showing the insulating 
substrate, copper traces, and components. 1he copper conductors have been covered 
with solder, giving them a silver color. 

Figure 1: A portion ofthe artwork used to create the printed circuit board in photo 1. 
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source, the search is done; if not, it stores 
the value target at this location. 

Next, it (3) places the coordinates of 
the source cell in the FIFO queue. While 
the queue is not empty, ( 4) it repeats. steps 
5 through 9 below . If the queue is found 

· to be empty, the algorithm proceeds with 
step 10. 

Step 5 gets the next set of coordinates 
from the head of the queue. This cell be­
comes the home cell for the purpose of 
steps 6 through 12. Then the algorithm 
(6) checks the flag-array element of the 
cell to the north of the home cell. If it 
contains the value target, the phase-one 
search is complete and the algorithm 
jumps to step 11. If the value in the flag­
array element north of the home cell is 
any value other than unchecked, then the 
cell has already been checked and the al­
gorithm can proceed with step 7. 

If the value is unchecked, the cell must 
be checked for a conductor. If a conduc­
tor already occupies this cell, the cell 
cannot be used for a path from source to 
target, so the value blocked is stored into 
the flag-array element for the cell, and 
the algorithm proceeds with the next 
step. If the cell is empty, the value south 
is stored into the flag-array element, and 
the coordinates of this cell are appended 
to the tail of the queue. The flag value 
south will be used as the guide back to the 
source cell if the target cell is eventually 
found . This cell is added to the queue so 
that the neighbor cell will eventually be 
checked in the search for the target. Steps 
7, 8, and 9 repeat this process for the 
cells east, south, and west of the home 
cell. 

Step 7 checks the flag-array element of 
the cell to the east of the home cell. If it 
contains the value target, the phase-one 
search is complete and the algorithm 
jumps to step 11. If the value in the flag­
array element east of the home cell is any 
value other than unchecked, the algo­
rithm proceeds with the next step. If the 
value is unchecked, the cell is checked 
for a conductor. If a conductor already 
occupies this cell, the value blocked is 
stored into the flag-array element for the 
cell, and the algorithm proceeds with the 
next step. If the cell is empty, the value 
west is stored into the flag-array element, 
and the coordinates of this cell are ap­
pended to the tail of the queue. 

Step 8 checks the flag-array element of 
the cell to the south of the home cell. If it 
contains the value target, the phase-one 
search is complete, and the algorithm 
proceeds with step 11. If the value in the 
flag-array element south of the home cell 
is any value other than unchecked, the al­
gorithm proceeds with the next step. If 
the value is unchecked, the cell is 

cominued 



Aztec C ... The Best C 

Frees the genius iri you~ 


You've got a great idea ... 

... you're ready to write your programs. 


You don't want to be sidetracked by all the paper­
work. With Manx Aztec C and the ingenious make 
function, your creative processes won't get bogged 
down in program administration and housekeeping. 
Manx Aztec Chas the most sophisticated, hardwork­
ing program administrator available to you. Once 
you've described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebuild­
ing your systems. 

The development process moves quickly. Com­
piles, assemblies, link edits ... all finish in record 
time. 

Manx Aztec C is the fastest, most efficient C de­
velopment system in the industry. Benchmarks show 
it . . . reviews commend it ... users praise it. 

You're ready to test the program. You're ahead of 
schedule. The Manx Aztec C Source Level Debugger 
shows you the exact C language statement giving you 
a problem. You fix the problem quickly . .. you're 
still ahead of schedule. 

You've got some time for fine tuning. 
The Manx Aztec C Profiler examines 
your program, tells you where the slow 
spots are and validates your test pro­
cedure. A few changes and it's exactly 
what you wanted. 
You've made it! 

Aztec C is available for MS-DOS/PC 
DOS. Call for details on Macintosh, 
Amiga,Apple II, CP/M-80, 
CP /M-86, TRS-80, ROM and others. 

To order, or, for information 

Call Today 
1-800-221-0440 
In NJ or outside the USA call 
(201) 542-2121 

30-day satisfaction guarantee. Special Discounts 

are available to professors, students, independent 

developers, and on a "trade-in" basis. Site licenses. 


" ... a superb linker, a profiler, an assembler, 
and a set of development utilities are only the be­
ginning of this package ... performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review ... includes the 
most professional make utility ... documentation 
is clear and complete. There is no doubt that this 
is a valuable and powerful programming en­
vironment." Computer Languages Feb. '86 

" ... execution times are very good, close to the 
best on most tests ... " PC Tech Journal Jan. '86 

" Easily one of the fastest compilers overall .. . 
library provides a lot of flexibility . .. generates 
small .EXE files." Dr. Dobbs Journal Aug. '85 

C'Prime (Compiler, Assembler, Linker) $ 99. 
Aztec C 86-d Developer's System $299. 
Aztec C 86-c Commercial System $499. 
PC ROM (8086, 68000, 8080, or 6502) $750. 
Third Party Software for Aztec C: HALO, PHACT, C-tree, 

PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista, 

C-terp, Plink-86, F'irsTime, C Util Lib, 

and others. 


Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 
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COMPUTER-AIDED ROUTING 
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Figure 2: All ofthe possible cell 
contents for the basic Lee's Algorithm. 
Component leads are normally 
soldered to pads (the circular conductor, 
also called vias); most traces will 
start and end at a pad. Pads may be used 
to connect traces on two different layers. 

0 
I IO 

A O 
c 

B 

Figure 3a: An example ofusing Lee's 
Algorithm to find a path from pad A to 
pad B. Trace C blocks the most direct 
route. 

checked for a conductor. If a conductor 
already occupies this cell, the value 
blocked is stored into the flag-array ele­
ment for the cell, and the algorithm pro­
ceeds with the next step. If the cell is 
empty, the value north is stored into the 
flag-array element, and the coordinates 
of the cell are appended to the tail of the 
queue. 

Step 9 checks the flag-array element of 
the cell to the west of the home cell. If it 
contains the value target, the phase-one 
search is complete, and the algorithm 
proceeds with step 11. If the value in the 
flag-array element west of the home cell 
is any value other than unchecked, the al­
gorithm proceeds with the next cell from 
the queue (step 4). If the value is un­
checked, the cell is checked for a conduc­
tor. If a conductor already occupies this 
cell , the value blocked is stored into the 
flag-array element for the cell, and the al­
gorithm proceeds with step 4. If the cell 
is empty, the value east is stored into the 
flag-array element, and the coordinates 
of this cell are appended to the tail of the 
queue. The algorithm then loops back to 
step 4. 

T 

I I 
s 

Figure 3b: 1he flag array is shown 
pictorially as the search algorithm 
proceeds during the solution ofthe 
problem in figure 4. Sand T represent 
source and target. Unchecked cells 
are blank. 1he coordinates ofthe shaded 
cell are in the FIFO queue. 

If the last step of phase one is reached 
(10), the queue of cells has been ex­
hausted, and no path exists from source to 
target. 

Phase Tuo 
The second phase retraces the path found 
from target to source. So far, the algo­
rithm has found the shortest path. All that 
remains is to (11) place the appropriate 
conductors in the cells of the PC board to 
establish a trace from the target back to 
the source. At this point, the home cell is 
adjacent to the target cell. 

Now, the target cell found is modified 
to add a conductor from the center of the 
cell to the cell boundary adjacent to the 
home cell. And the home cell is modified 
to add a conductor from the cell boundary 
adjacent to the target to the center of the 
home cell. 

Next, (12) the contents of the flag­
array element of the home cell are exam­
ined. If it contains the value source, the 
algorithm is done; if not, it must contain 
one of the four values north, east, south, 
or west. The home cell and the cell in the 
indicated direction are modified to add a 

I 

T 

i- s ­
t 

Figure 3c: After following steps 4 
through 9 once, the flag array now has 
four additional entries, andfour sets 
ofcoordinates are in the FIFO queue. 
1he arrows are used to represent the 
values north, east, south, and west. 

I 

T 

I 1 
1 ~ i ­-1- s - B 
1- t t 

B 

<1111 	 Figure 3d: 1he diamond-shaped 
search wavefront is a characteristic of 
Lee's Algorithm. By this point in the 
search, two cells that already contain 
traces have been found and have been 
marked as blocked. 

Figure 3e: Four more blocked cells ... 
have been found. 1he coordinates for six 
cells are currently in the FIFO queue. 
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COMPUTER-AIDED ROUTING 

conductor between the cell centers. 
Then, ( 13) the algorithm moves to the 

cell adjacent to the current home cell in 
the direction indicated by the home cell's 
flag-array element. The cell thus reached 
becomes the new home cell, and step 12 
is repeated. 

Enhancements to Lee's Algorithm 
You could make a number of improve­
ments in the algorithm. In many situa­
tions, the source and target cells will al­
ready be connected to one or more traces 
on the PC board before the router is in­
voked. It is usually desirable to find the 
shortest path between the source and tar­
get networks, rather than insisting on 
running a new trace between the source 
and target cells. This is easily accom­
plished by modifying the first two steps of 
the algorithm so that all cells electrically 
connected to the source cell are flagged as 
source, and all cells in the target network 
are flagged as target. Also, the coordi­
nates of all cells in the source network are 
placed in the FIFO queue in step 3. The 
other steps remain the same. 

The algorithm will find one route from 

source to target. While the procedure 
guarantees that there are no shorter 
routes, there will frequently be more than 
one route of the same length. In fact, 
there may be several hundred routes from 
source to target network with the same 
Manhattan distance. There are several 
criteria we can apply to choose among the 
shortest routes, such as minimizing the 
number of turns in the trace (turns intro­
duce stress points , which are more likely 
to fracture) and maximizing the distance 
to other conductors (to reduce cross talk 
and avoid solder bridges). 

One way to accomplish this task is to 
modify the search phase of Lee' s Algo­
rithm by replacing the north, yast, south, 
and west values with a number indicating 
the distance back to the source cell. 
Then, during the retrace, the algorithm 
could examine the four cells surrounding 
the home cell for the cells with the short­
est distance back to the source. When 
there are two or more having the mini­
mum distance figure, we can apply the 
additional criteria to choose among the 
minimum-length paths. 

As presented here, the algorithm 

allows only horizontal and vertical traces. 
Connecting two cells that are located at 
some diagonal distance with respect to 
each other can produce a trace with 
dozens of small "stair steps " (see figure 
4). In addition, the assumption that only 
one trace can occupy one cell can impose 
severe restrictions on the density of a lay­
out or the minimum distance between 
components. ICs, which have most of 
their pins wired in parallel (e.g ., memory 
arrays), may suffer from the " walking 
jag" problem (see figure 5). 

With care, Lee's Algorithm can be 
modified to allow the introduction of 
diagonal traces . For example, you can re­
place a cell holding an L-shaped trace 
connecting the north and east faces of the 
cell with a trace moving diagonally from 
the center of the north face to the center of 
the east face . 

This diagonal cell offers several impor­
tant benefits . You can now draw smooth 
lines at 45 degrees in addition to hori­
zontal and vertical traces (see figure 6). 
The 90-degree junction of a horizontal 
and vertical trace can now be broken into 

continued 

l 
1- 1­-1- 1 lo- B 

1 -B 

1- --1­ s - B 

1- -­ t t B 

B B B B 

T 

l- l --1­ 1 ­ - T 

l ­ B --·-1­ 1­ B 

-1­- - 1- s - B - --­ f f B 

B B B B B 

1 - l --- l 1- 1­-­- l I+­ -­ T -1--o - - 1I+­ B 

l ~ B 

1­- s - B 

- t i B 

B B B B B B 

Figure 3h: 1he search wavefront 
continues to expand and is now within 
one cell offinding the target. 

Figure 3f: The search continues to Figure 3g: 1he algorithm has now 
the north and west, as trace Chas found a path to the east again, passing 
blocked any further search to the over the upper end oftrace C. There 
south or east. are now nine sets ofcoordinates in the 

FIFO queue. 

1 
1­ 11-
1­ 11.:....1­

1-1- 1 -1-1­ 1­1- -
1i.-­ B -1- 1- - 1- 1i- B 

- 1- s- B - t t B 

B B B B B B 

T 

<Ill Figure 3i: 1he flag array after the 
completion ofthe search phase. 1he 
home cell for step 11 is just to the left 
ofthe target (F) cell. 

Figure 3j: The route found by ... 
applying Lee 's Algorithm to the problem 
in figure 4. 
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Attention all FX80, FXlOO, JX, RX, &MX owners: 

You already own halfof 


~"'.:.~~ a great print~r 8 

welcome. 

Nowfor$79.95youcanownthe 
rest. You see, today's new dot 
matrix printers offer a lot more 
features. 

But now, a Dots-Perfect upgrade 
kit will make your printer work like 
the new models in minutes-at a 
fraction of their cost! 

For example, with a Dots-Perfect 
the "dotty" look is gone! In its place 
is NL:Q (Near Letter Quality), a 
feature that produces printed 
characters almost as sharp as a 
daisy wheel or laser printer. 
NLQ: Like Having Two Printers 

NLQ is notjust "double striking'.' 
It's a completely redesigned letter 
form that reshapes each character. 
Characters are actually formed 
by four times the normal dot 
resolution. 

And since NLQ can be switched 
on or offfrom the touch ofa button, 
you can switch modes whenever 
you wish. 

Installs In Minutes 
You can install a Dots-Perfect in 

minutes with an ordinary screw­
driver by following our easy-to­
understand illustrated instructions. 

All you need do is unplug the 
existing chips and replace them 
with a Dots-Perfect-that's all there 
is to it! 

Doesn't Get In Your Way 
Dots-Perfect is easy to operate 

because it actually becomes part of 
your printer. 

It requires no software itself, so it ' 

can be used with every software 
package. 

And you control it from the 
printer's existing control panel 
buttons. 

You can choose from over 160 
printing modes like condensed, 
double-wide, italic, high-speed 
draft, or even combinations. All 
switched on and offat the touch 
ofa button. 

Samples shown actual size 

NLQ abcdefghiJKLM 
Condensed Fin• Print 

Emphasized 
Dc:>1....1.b 1. E3-··W1.d..E3 

I t a .1 i cs Un.!.=!.. lf:~L.J..:~...u.f:~ . 
Or Hundreds of Combinations! 

Dots-Perfect even has a unique 
panel button controlled buffer clear 
command. 

l.B.M. Graphics 
FX, JX and MX versions of Dots­

Perfect will even permit switching 
from the standard Epson®character 
set to the IBM®Graphics Printer set, 
allowing you to print IBM screens 
exactly as they appear on your 
computer. All three versions have 
all Graftrax Plus™ features, even 
the MX version. 

And, every Dots-Perfect is backed 
with a full year's warranty. 

So, call now toll-free and use your 
Visa, MasterCard, or American 
Express card. 

Don't replace your printer, 

upgrade it! 


1-800-368-7737 

(Anywhere in the United States or Canada) 

g Sampleof 
lette r with 
Dots-Perfect 

(D D .-J:. D Sample of gots-~enect leg;;1s"1i~~~ .. 

,jbDresselhau;~ 
8560 Vineyard Ave.. Sie. 405. Rancho Cucamonga, CA 91730 ~· (7'.~J..:~.::.:.~.?.~... 

of ! n l ~rnal!onnJSui!n • •~Mad>ln<<Corp_ . 

Groftt a /'LIJ SI • a ha:i•mnr~ofEp • on Amor kn. IncAn upgrade kit for EPSON FX, JX, RX, & MX printers " 
Ep •onl~a ~il 1lcrr dtr•d<mar k o( Ep«>nA m<t l c a , ln c 
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two 45-degree bends (reducing chance of 
stress fractures). Most importantly, you 
can allo·N two parallel diagonal traces in 
one cell. This eliminates the walking jag 
problem and allows the placement of 
memory arrays with only 1/10 inch be­
tween ICs. 

The modifications to the algorithm re­
co111i1111ed 

Figure 4: Two diagonally placed cells 
with a "stair step" trace connecting 
them. 

0 


0 0 

0 0 __.., 
0 

Figure 5: An example ofthe "walking 
jag" problem, where two !Cs have pins 
connected in parallel. The distance 
between the two columns ofpads can be 
reduced by using diagonal traces. 

Figure 6: Replacing an L-shaped 
trace in a cell with a diagonal trace 
allows the smooth construction of45­
degree traces. Using a double-diagonal 
cell allows two conductors to occupy 
one cell. 



MULTITECH 900 ACCEL 
FULLY IBM AT COMPATIBLE 

FEATURES 
• 6 MHz/10 MHz Operation 
• 512K RAM Expandable to 1MB 
• Also runs Xenix, Unix, Pick, 

Autocad and Network Systems 
• Systems are fully tested and 

burned in for 48 hours 
• 80286 Microprocessor 
• MS DOS 3.2 and BASIC 
• 1.2MB floppy disk drive 
• Hard disk and floppy disk 

controller 
• AT style keyboard 
• Battery backup clock/calendar 
•ROM BIOS 
• Complete documentation 

Product 

·Blitzes 


• Nationwide one-year limited 
warranty serviced by TRW 

+OPTIONS 
• EGA monitor & EGA card $659 
• Softwhite monitor & card ..$219 
• 360K floppy·· .. • • .. ·•••"$ 99 
• 30MB/40MB hard disk/$549/$649 
• Multifunction 0-1.5MB EEMS $219 

CHIPS 
• 64K/256K RAM Set• ....$10/30 
• 8087-2 PC/XT 6MHz"" ....$159 
• 80287-8 AT 8MHz .. • .. • • "$299 
• 80287-10 AT/10MHz" • • .. "$366 

PCAM 8 MHZ TURBO SYSTEM 


PERSONAL SYSTEM/2 MODEL 80 16MHZ 80386 $3999 

Hardware 

Computers 
IBM 
XT 256K 1 DR ·s1050 
AT 256K 1 DR •$2395 

COMPAQ 
Deskpro 286 

12MHz•• ••••• $2395 
Deskpro 386 
40 MB, 16MHz •$4900 
70 MB, 16MHz .$5700 
130MB, 16MHz ·s7475 

Portable 256K •$1644 
Portable I/I 

Model 20 64oK •$4400 
Model 40 640K •$4950 

LapTop 
Computer 

NEC 
Multispeed • • $1495 

TOSHIBA 
T 1100+ • • • • •$1495 

T 3100 • • • • • ·s2aao 
External 5 'A''·· ·s399 

Floppy Drives 
FUJITSU 360K •• $79 

TEAC 
55BV 360K • • • • • $99 
1.2 MB ••••••••$129 

TOSHIBA 
ND040 360K • • • •$99 
3.5" 72DK • • • • • ·s129 

Hard Disk 
Drives 
SEAGATE 
20MB ST225 KIT $359 
30MB ST238 KIT $399 
40MB ST251 KIT $649 
30MB ST4038 •• $549 
40MB ST4051 ••$649 I 

BOMB ST4096 • •$999 
+ Rlrmat Soflware 

MINISCRIBE 
40MB 28MLS (AT) 
+ Software • • • • • • • • $611 
72MB 28MLS (AT) 
+ Software •••••••• $990 

TOSHIBA 

MK 43 92MB (AT) 

25ML$icontroller • • • • • $1292 
MK 56 130MB (AT) 
25MLS/controller • •• • • $1350 
All controller makes drive 11n times la flier 

Golden Bow • • • •• •$99 
VFeature Deluxe. + Fa<mat Sollware 

FUJITSU 
M2246 (AT) ....$2090 
170MB 33MLS 
Wilhsoflware&controller 

Tape Backup 
ALLOY 
20/25MB f<J, PCIXT "'AT$359 
40MB f<l'PCIXT"AT •$499 
60MB f<l' PC/XT°'ATEXT$719 

EVEREX 
2DMB 

INT/EXT• •$549/$669 
60MB 

INT/EXT•• $749/$849 

Graphics 
Board 
HERCULES 
Graphics + • • • $179 

CLONE Hercules $94 
EVEREX Edge $239 
STB Chauffer HT $199 

EGA Graphics 
Card 
ATI 
EGA WONDER $259 
EGA. CGA, MBA, HERCULES 132 COL, 
on Til, RGB, EGAmonilor 

NEC 
GB-1 • • • • .... $359 

• Fully IBM compatible• One 360K floppy• 20MB hard disk• 8088, 8 MHz CPU• 4.77/8 MHz 
selectable• 640K memory• 150 watt power supply• AT style keyboard • MS DOS 32 • FCC 
class "B" approved • One year warranty 

Monochrome 
Monitor 
SAMSUNG 
SM12SSA TTL • $79 

MULTITECH 
14" Reversible, BK/W $149 

AMDEK 
410A 132 Col •• • • $165 

Color Monitor 
CTX 

14" RGB •••••• ·s259 
640 x 200 (same as Mu!litech) 

EGA Monitor 
NEC Multisync $559 

Autoswitchable, 800 x 560. Wonderful 
display Quality. Ool pitch .31 

wilhATI Wonder• $799 
wilhNEC GB-1 •• $899 
wilh Vega Deluxe $849 

SONY Mu/tiscan$599 
Auloswilchable, 900x560, Dot Pilch .26 

Plotter 
HEWLETT 
PACKARD 
7475A • • • • • • 
7550 ••••••• 

$1599 
$3329 

HOUSTON 
INSTRUMENTS 
DMP 40 •••••• $889 
DMP 42 • • •• • $2539 
DMP 52 • •• • • $3847 

Full Screen 
Monitor 
MICRO DISPLAY 
Genius 402 • $1295 
5112~ x 11#, 736x1008 Pixels, 

wilhconlrol or 


PRINCETON 
LM300 • • • • •• $1049 
Porlralt Display, 81/2 ~ x W, 1200 x 
1664 pixels with controller 

WYSE 
700 12BOXBOO • • • • • $769 

Printer 
Dot Matrix 
NEC 24 WIRE 
P9XL 400 CPS •• $1265 
P7 216 CPS • • • • •• $651 
P6 216 CPS •••••• $461 

CITIZEN 
120D 160 CPS • • 0 $189 

TOSHIBA 24 WIRE 
P321 ••••••••• $459 

80 col/216172 CPS 

P341 ••••••••• $573 
132 coll216/72CPS 

351C Model 2 $1077 
132col/30CV100ll32 CPS 

P351 ••••• •••••$949 
132 coll300/2501'100CPS 

PANASONIC 
10801 120CPS • •$217 
10911 160CPS •• $281 
1592 180/38CPS $439 
10921 240CPS • •$355 

EPSON 
FX 86E •••••• $429 
FX 286E •• •• • $599 
EX 800 •••••• $499 
EX 1000 • • • •• $699 

Printer-Laser 
HEWLETT 
PACKARD 
Laser Jet 
Series II • • • • ·s1a99 
Gives you 8 Pages per mi11. 

TOSHIBA 
Page Laser II $2797 
12 Pages perminute.Sixlime stne pro­
ducllile of Competition. 

OKIDATA 
Laserline ·····s16DD 
6PagesPer Minute 

QMS Kiss 
Laser Printer ·s2495 
W1thJ-t.aserBoard 

KENSINGTON 
Printer Stand ·····s20 

Memory 
Expansion 
MULTIFUNCTION 

P/S/C/G/OK • • • •• $89 

DISK 110• • • • •• • $89 
PISJCUG + Floppy Controller 

AST 
Sixpac Premium 
(256K) • • • • • • • • • $308 
Sixpac+ (384K) $227 
Rampage PC • $234 
256K + Deskview 

Rampage AT ··s445 
512K + Deskview 

EVEREX 
2 MB EMS •• • $129 

Scanner 
PRINCETON 
LS-300 • • • • • • $1046 
Desktop Image Scanner with OCR Soft­
ware. LS-300 Alows you to go from 
paper to PC with texl, graphics and 
photos. 

Modem 
US ROBOTICS 
Direct 2400 lnt.$119 

Courier HST 
9600 Baud • • • ·s599 
Direct 1200 Int. $109 
1200 Externar·s115 

US Rabatles provioes the most advanced 
dmor.DU1btkns~!51rl b'M'll11,. 
The modems are Aulo Answer/Auto Dial 
and Hayes compatible. 

EVEREX/ 
HALF CARD 

1200 INT with soltwa" •$99 
2400 INT wilh soltw3'e $199 

Input 
Logic Mouse •••s99 
Bus+ Paint 

Microsoft Mouse 
Paintbrush & 
Sho•oann" Bu~S" $109/119 

Mouse Systems 

PCMouse • • • • • $109 

Bus+ PC Paint 

Power Su 
150 Watt (XT) • $79 

Software 
Business 

Software 


Aldus Pagemaker 
desk top publishing • • • • $544 
Championship 
Football • • • • • • • $25 
Carbon Copy • $110 
Cricket Graph• $129 
dBase Ill + • • • • 399 
DOS 3.1/3.2 $69/79 
Dow Jones, Market 

Analyzer Plus $267 
Freelance + • $356 
Lotus 123 v. 2.0 $305 
Mace Ulilities • • • • • • $59 
Managing Your 
Money•••••••• $115 
Math Cad-Math Soft 
Integrates CAD, WIP. Higher Order pro­
gramming land. Todoscientiliccalcula­
tions. • • • • • • • • • • • $199 
Microsoft Leaming DDS 
••••••••••••••• $33 

Microsoft Wirnlo-. $59 
Norton u111111es • • • • $59 
Paradox, Ansa $442 
Prodesign U 2.s $173 
Ventura Pub. $5.69 
WordPerfect 4.2 $217 
Word Star 
Professional • $251 

Net Work 
Software 
dBase Ill LAN ••• $629 
PFS Professional 

Network • • • $299 
WordPerfect LAN$335 
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boat. Your best source for~ Li 
best names in software.0 .th 

ADVANTAGEC+ + 
This new object-oriented language 
lets you develop large and complex 
programs with greater resilience, 
fewer bugs. Write reliable, re­
usable code that is easier to 
understand and maintain. Fully 
compatible with existing C pro­
grams and tools. All the benefits of 
C without its limitations. Available 
for Lattice and Microsoft ~?~.-
C compilers; MS-DOS 
and XENIX operating 

l!'~ 
· fi90.« 

systems. 

Lattice C Compiler 
The latest update of the ideal tool 
for developing high-performance 
MS-DOS applications in C. Full im­
plementation of K&R C with UNIX 
and ANSI extens ions. Offers the wid­
est selection of C support ••• 

0tools. Now with Micro- ~
soft Windows support. Lattice 

-
Microsoft FORTRAN 
New version produces smallest, 
fastest PC code. Uses the same 
optimizer and code generator from 
the Microsoft C compiler. Full ANSI 
FORTRAN 77 compatib i lity. GSA­
certified to be error-free at the 
highest level. Includes advanced 
intrinsic math functions , Micro­
soft's CodeView debugger, a 
MAKE utility, linker, library 
manager and many 
other enhancements. Micl'Osaft 

TimeS/icer 
A library of C functions to create 
multitasking and real-time programs 
at the application level rather than in ­
terfacing wi t h the operating system . 
Create, suspend or terminate tasks 
at run-time. Compatible with Lattice 
C, Microsoft C, 
ADVANTAGE C + + 
and object-oriented 
programming. 

Your source for the 
latest 80386 

development software. 

ADVANTAGE Link 
The fastest, most powerful PC-DOS 
linker available, and the first to 
take full advantage of EMS. Accepts 
Microsoft and Phoenix jg.~ 
command files, and ·1s ~~ 
compatible with Micro- Jl"~ 
soft CodeView. 

VEDITPLUS 
For years , thousands of program­

mers have depended on VEDIT. If 

you take your editing seriously, 

take a good look at the all-new 

VEDIT PLUS. 

Open windows to simultaneously 

edit several files. Access editing 

functions with pop-up menus. Use 

keystroke macros to speed editing. 

And run other programs within 

VEDIT PLUS-all with uncompro­

mising speed, flexibility and power. 

VEDIT PLUS is completely cus­

tomizable and available for MS/PC­

DOS, CP/M 80/86. Ask for your 

FREE demo/ 

tutori al disk. CompuView 


Greenleaf 
Data Windows 
A new concept C library containing 
overlayed logical windows, trans­
action data entry and three kinds 
of menu systems. Features virtual 
windows, many data types, device 
independence, total screen man­
agement and more. Simple to use, 
yet highly sophisticated . Supports 
all major compilers, all models, 
auto installation. Over .rafl 
125 functions, no royal - ~I 
ties, source available . 

PANEL Plus 
Advanced screen manager with a 
screen designer, code generator 
and function libraries. Works with 
popular graphics libraries to allow 
data entry in graphics !J":2i · 
modes. Includes full, · · _ 
portable library source ~ 
code. 

The Full-Service Source for Programming Software 

11rranAT
••••.,.,••• 

ADVANTAGE Make 
Full featured. Supports UNIX 
MAKE scripts, multiple targets in 
single definition, full pathname, 
self-referencing macros. ~ 
Many in~erna lly*defin ed ft 
macros; 1.e.,$,$ ,$<and 
much more. 

ADVANTAGE 
Disassembler 
Provides immediate feedback as 
you work , storing results in tables 
on disk. Final output is ready for 
MS assembler. Handles 
.COM and .EXE files; 
8086/186/286 code and 
8087 /287 coprocessors. 

Pascal-2 
Have you reached the limits of Tur­
bo? Upgrade to Pascal-2 w ithout 
loss. Easy migration path from 
Turbo with compatible strings, 
equivalent procedures and access 
to Turbo graphics. Cut execution 
time by 200% over Turbo. Use all of 
DOS-accessible memory through 
efficient , large memory model. 
Speed development time with 
sophisticated error checking and re­
porting . Call Microsoft languages. 
Plus interactive source-level de­
bugger, error walkback, Intel CEL87 
math library, high - • 
level profiler. OREGON SOFlWARE 

Call today 
Scientific 

Solutions catalog ! 
Describes 100 of the best sof t ware 
packages for solving complex 
equations. number crunching, 
analyzing data and more. 

Call 1-800-847-7078 
In NY 914-332-1875 
or see your loc al Life boat Affiliated Dealer 

INTERNATIONALSALESOFFICES55 South Broadway 
Aust ralia/New Zealand : England: Grey Matter. Ltd. Japan: Li feboat, In c. Sw itzerl and : Eu ro-Link 

Tarrytown. NY 10591 MoS Computer Sof tware/ Dev on 364-53499 Tokyo 03-293-4 711 Z ur ich 813 514 
Char lton Dis lribu tors Sys tem Science. Ltd. SATT Sofl ware W est German y: MEMA Computer GmbH 
Auckland (09) 766-361 London (01) 248-0962 Tokyo 03· 295-3390 Fr ank f u r l 069-347226 
Canada: Scante l Systems France : Compuso l Ne therlands: SCOS Autom ation BV Om nit ex 

The nam es of the products lis t ed ar e To ronto (416) 449-9252 Paris 14 530 07 37 Amste r dam 020-10 69 22 Rhein fe lden 07623/ 61820 
generally the t rademark s of the Denmark : Rave nholm Ital y: LifeboatAssociates Italia Spain : Micronet, S.A. 
sources of th e products. Copenh ag en 288-7249 Mil an 02-464601 Madr id 1-262-3304 

Telex# 510-610-7602 
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Keep in mind, Lee's 
Algorithm is not 
without its limitations. 

quired to handle this "deadly" double 
diagonal are well beyond the scope of this 
article. Many special cases must be antic­
ipated and handled, but the basic outline 
of the procedure remains the same. 

Keep in mind that Lee's Algorithm as 
presented here only routes on one layer of 
the PCB at a time. Multilayer strategies 
are possible, and vias can be introduced 
to provide an electrical path between 
layers when required. (Vias are holes 
drilled through the circuit board, similar 
to the holes used to accommodate the pins 
of an IC.) The interior surface of the hole 
is plated with copper during manufactur­
ing to provide an electrical connection. 

Limitations 
Using a SO-mil (O.OSO-inch) grid, Lee's 
Algorithm can be implemented as an in­
teractive router on a personal computer. 
However, Lee's Algorithm is not without 
its limitations. 

The time required to find a path be­
tween two points n cells apart is propor­
tional to n2• For small n, this time is short 
and not of practical concern. But for large 
n, the search can take minutes. As a re­
sult, some commercial products make 
use of several routing algorithms. 

The storage required to support the al­
gorithm includes space for both the FIFO 
queue and the auxiliary array (the flag 
array). This is in addition to the space re­

quired to hold the representation of the 
conductors on the PC board. Using 3 bits 
to hold the eight values in each element of 
the flag array, assuming a SO-mil grid, 
and allowing for a maximum board size 
of 10 by 16 inches, the flag array requires 
24K bytes. This is well within reason for 
a personal computer-based program. 

But when you use a 10-mil grid, execu­
tion time for the router jumps by a factor 
of2S (Sn x Sn). Storage requirements for 
the flag array go from 24K to 600K bytes. 
Going to a 1-mil grid produces astro­
nomical numbers. A route that took 3 
seconds to complete with a SO-mil grid 
now takes 2 hours (3 seconds x 2SOO), 
assuming you could find a personal com­
puter that will directly address 60 mega­
bytes Uust for the flag array). Obviously, 
routers that work with a grid finer than SO 
mils use other algorithms. 

Other Routing Algorithms 
There are several other techniques that 
may be applied to the routing problem. 
Most fall into three or four broad cate­
gories. Each implementation is unique 
because of the data structures and heuris­
tics implemented by the program authors. 

A channel router alters the cell concept 
described for Lee's Algorithm. Instead of 
using small, fixed-size cells, the PC 
board is divided into large rectangles cor­
responding to the space between rows or 
columns of IC pins. These rectangles (or 
channels) are usually long and narrow; 
some can extend the length of the board. 
Each can hold several parallel traces. 

The routing algorithm finds paths be­
tween source and target networks by as­
signing traces to channels, typically 
using vias to change sides of the board 

when moving from one channel to the 
next. One interesting characteristic of 
this procedure is that the ordering or lo­
cation of individual traces within a chan­
nel is not fixed until the routing of all 
traces is complete. As a result, a trace can 
be pushed up or down within a channel as 
other traces are added to that channel. 

A line-probe router takes an entirely 
different approach to the data structure 
used for routing. Instead of organizing 
the storage by using cells or rectangles, 
the line-probe router only stores vertical 
or horizontal lines. These lines corre­
spond either to conductors already in 
place on the PC board or to other obstruc­
tions (e.g., the edge of the board). 

To determine if a horizontal trace can 
be placed in a particular spot, the algo­
rithm checks that the route is not blocked 
by vertical lines. Similarly, the location 
of a proposed vertical trace is checked 
against the existing horizontal conduc­
tors. With proper organization of the 
data, this check can occur very quickly. 

The general strategy is to "probe" by 
constructing a sequence of line segments 
starting at both source and target points. 
When two segments from the two se­
quences intersect, a path from source to 
target has been found. A retrace proce­
dure is then applied to draw the trace and 
insert the necessary vias. 

While not guaranteed to find the short­
est route, nor even guaranteed to find a 
route if one exists, both the channel and 
line-probe routers take much less storage 
and execute more rapidly than Lee's Al­
gorithm on a small grid. 

Other ad hoc algorithms are also wide­
ly used. For example, routing ofICs with 

continued 
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many pins wired in parallel (e.g., the ad­
dress and data pins of a memory array) 
may require special techniques to guaran­
tee success. Routing of power and ground 
conductors or the use of separate power 
and ground planes may also require spe­
cial handling. 

Auto-routers 
As mentioned earlier, an auto-router iter­
ates through a list of connections to be 
made, using one or more of the algo­
rithms discussed above to complete traces 
one at a time. Large, complex boards may 
require days to auto-route using sophisti­
cated algorithms on mainframe or super­
minicomputers. Nonetheless, auto-router 
packages for personal computers are 
gaining widespread use. 

An auto-router normally starts with a 
netlist: a list of all the electrical networks 
in a design, with all the sublists of pins 
that should be connected in each net­
work. The netlist can be generated by 
hand (and frequently was 10 years ago), 
but the most common approach is to use a 
schematic-capture program. This ap­
proach eliminates transcription errors, 
although it does not eliminate errors in 
the schematic. 

The auto-router reads this list and, 

using information specifying the location 
of each component, generates a wirelist. 
The wirelist is a pair-wise listing of 
source and target points that need to be 
connected. Each network in the netlist is 
analyzed to determine the minimum set 
of line segments required to connect each 
pin in the network. The line segments are 
chosen so that the sum of their lengths is 
as short as possible. 

Once the wirelist has been con­
structed, each pair of points to be routed 
must be assigned to a layer of the PC 
board, and the routing order must be de­
cided. A number of techniques are in 
common use, however, short routes are 
usually tried before long routes, and hori­
zontal or vertical paths are routed before 
diagonal ones. Different routing algo­
rithms may be used, depending on the 
relative locations of the two points 'to be 
connected. 

The success of an auto-router, as mea­
sured by its completion percentage, de­
pends on a wide variety of factors. These 
include board density, component place­
ment, ratio of random to parallel connec­
tions, number of layers allowed, number 
ofvias employed, the routing algorithms, 
and the ordering of the wirelist. 

Market pressures are forcing the appli­

cation of more sophisticated electronics 
across a wide spectrum of applications. 
The time allowed for design and testing 
continues to shrink. Fortunately, the 
emergence of low-cost CAD tools and the 
increasing computational power and stor­
age available in personal computers is 
combining to give engineers and other 
designers the tools they need to meet the 
challenge. A program for aiding in the 
layout and routing of PC boards is one of 
these important tools . • 
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Brace yourself. 
Be prepared for some tales that'll make 

your flesh creep and your 
blood run cold. 

The problem comes 
about in many ways. 
Inadvertent com­
mand err01: System 
breakdown. 

Power source fai Iure. Whatever. 
The problem is data loss. 

And it led to these true-to-life 
stories ofunending horror that 

could make you start 
I\\ • 

· regrettmg every moment 
you forgot to back up that 
important data ofyours. 

Read 'em and weep ... 



• 


Once upon a time there was a guy, - night, Kurt finally came up with the 
let's call him Joe, who set up shop in ending he wanted. He sat down to his 
the market research business. , computer and cranked it out. 

He had a very small office, one After a few hours, when it was just 
comer of which was set aside for his about finished, the 
compute1: phone rang. As he 

Then one evening] oe got a visit 	 reached over to pick 
from the data-crash monster. up the phone he 

It happened like this. somehow kicked 
When he worked on the computer, the plug to the 

Joe kept his diskettes next to him... computer, and 
in a shoe box, on top ofa covered ' ,'ff out ofthe socket it 
trash bin which doubled as a table top f 

1
, ,, ~l came. 

until he could get around to finishing "' •1 > 
1
1 

1
' (Kicking out 

1 ll J I 
1 1the furnishings. ~~~~~~.:1£,_!HW,IF;t.:~>..:J ' plugs is one ofthe 

Each night before he left, he put the ·' '" monster's specialties.) 
shoe box away in the desk drawer. Crash. That was the end ofthe ending. 

Every night but one. Devastated because he knew he could 
Nearing completion ofhis first major never in a million years recreate it, he called 

research project, one eveningjoe went the director and quit the show. The show 
home without remembering to take the never did open. 
diskettes off the trash bin. Finally, there's a horror story that actually 

The cleaning people took his diskettes happened to the writer ofthis copy. 
out with the trash. I put together a compilation of idiomatic 

Oh, Joe was able to duplicate it, all right. cliches once, with an eye to getting it 
In a mere three months. published as a reference book. 
Joe now backs up everything but the In a move to another city I shipped some 

~~r laundry marks on his shirts. boxes ahead to be held by the hotel for 
~-.: So the monster got discouraged and my arrival. 

1 : went on to other victims. Including one with the only copy ofmy 
~~~ Kurt, a playwright, was working book in it. Before my arrival it got lost in 
~ '" on the last act ofhis new play, which the shuffle. 

, 	 had been in rehearsal for six Reconstructing the whole book was 
weeks. After various rewrites, about as appealing as wrestling a jellyfish. 

Kurt was still agonizing over the Scratch one book. 
right ending. But if you think those horror stories are 

Two days short ofopening bad, you don't know the half of it ... 

' 
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Never relax your guard when dealing 
with the data-loss 1nonster. Even if you've 
done your backup. 

He has a one-two punch, you see. 
He not only mauls the data you don't 

back up, he can also rip to shreds data you 
do back up. 

Because those hard cl isks you're 

backing up aren't the only things 

that can suffer data loss, you know. 


The backup media itself can 

have data loss, as the following 

gruesome details will show. 


Data cassettes and video 

cassettes have an Achilles' heel 

monsters thrive on. 


· Their rollers and ten­
1 

~ sioners lack an independent 
support, and instead are part of the 
~ignm nt problems may be ' D 

~- th result. 
Which means slipping 

._._..~· ~and jamming. f,,.;,·J 
Which means data loss. 

Which means another victory for 
the insatiable data gobble1: 

Don't go fleeing to floppies or 
h;ick up software for mass storage 

:ction, either. The Cruncher 
1 mash them between his 
paws without half trying. 

Floppies are great for 

what floppies are for. Including even a little 
backup. But for backing up a lot ofdata, 
you'll not only get a tired ann slugging the 
things in and out ofyour PC, you 'II get too 
much risk ofcrunching, crushing and 
creasing (deeds that data gremlins delight 

in perpetrating). 
Imagine. You can even mess up your 

data by a simple fingerprint at the 
floppy's sausage-shaped opening. And 
if a fingerprint can mess things up, 
imagine whatthe big guy can do to 
your data with all his digits and limbs 
going at it. 

Finally, some people are trying to 
outfox the monster by using a second 
hard disk that they only turn on when 
they need to use it. 

That's 1ike protecting your home 
with a burglar alann that's not tu111ed 
on all the time. 

Turning on the second cl isk some 
of the time just means it's only at risk 

some ofthe time. It improves your 
odds, but you're still at risk. 
And if that hard disk isn't the removable 

kind, fate could remove some ofyour data 
in a generalized problem like a fire at the 
office that could sabotage both your backup 
and main disk. 

So what do you do, surrender? 

No, you tu111 the page ... 
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AH good monster stories have happy 

endings where the beast gets his just 
desserts, and this story is no exception. 

3M has figured out a way for you to 
exorcise the demons ofdata destruction. 

Data cartridge tape. 
An inexpensive, easy-to-use way to the cartridge is disengaged. 

store lots ofstuff in very 1i ttle space. A]] ofwhich pretty much does 
A cartridge is only 51A" ta11 (its little the data-loss monster in. 

brother is only 3 Y2") but it keeps the data- - Leaving you with unequaled 

than any other 
type ofremovable 

loss monster at bay better than anybody. reliability, economy and 
Data cartridge tape is less expensive convenience. 

than half-inch tape or the removable, What more could you want in 
rigid disk-based systems. And in data backup? Not to mention 
fact offers a lower cost per data cartridge's other 

megabyte functions, such as archival 
storage, data-base distribu­

mass storage for the PC user. 
More storage capacity, too. 

Up to 150 megabytes. 
The tape itself is 

fu]]y enclosed in a 
tough plastic she]] 

that data-loss monsters find 
particularly frustrating. It stands 
up to rough handling, and 
thus can survive monstrous 

attacks that floppies can't. 
You don't have to worry about 

data-loss problems from improper handling 
of the tape, because you don't handle the 
tape. It stays put in the cartridge. 

The tape is further protected by a built-in 
metal plate that supports the ro11ers and 
tensioners. This precisely controls the tape 

~-

• 


,_ 
alignment, preventing slipping and 
jamming of the tape- something 

which can cause data loss in cassettes. 
There's also a little protective "shutter 
door" that cassettes don't have, 
which doses over the tape when 

tion, software distribution, 
transaction logging, image storage, and 
data acquisition. 

Finding the hardware isn't hard. 
3M invented data cartridge technology 

to meet the needs ofmass storage. And 
more and more manufacturers (over 150 at 
last count) are utilizing it in their designed­
in cartridge drives and plug-compatible 
subsystems. 

For a 1ist ofmanufacturers who can 
answer your questions about data cartridge 
technology, tu111 the page. 
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IGES 

One answer to the problems of CAD 

database exchange 

IGES (INITIAL GRAPHICS Exchange 
Specification) has gained worldwide ac­
ceptance as the most popular method of 
moving data from one CAD system to an­
other. IGES was developed in 1979 under 
the leadership of the National Bureau of 
Standards, whose goal was to facilitate 
the transfer of product definition data be­
tween different CAD systems. Version 
1.0 of IGES was published as part of an 
ANSI standard in 1981. Version 2.0 was 
published in 1982, and version 3.0 in 
1986. 

Data transfer using IGES has been 
demonstrated at many trade shows, and 
the IGES organization has grown from its 
original three developers to a volunteer 
organization of over 600 people and over 
100 companies and other organizations. 
IGES also has its detractors, however, 
who claim that it does not work as well as 
it should and that there are better alterna­
tives. The controversy surrounding IGES 
is likely to continue as CAD users are 
only now beginning to appreciate the 
technical and management issues regard­
ing database transfer. 

Technical Overview 
• Designed originally to avoid problems 
encountered during the 1970s with the 
proliferation of direct translators, IGES 
uses the neutral file concept. Writing 
direct translators between four different 
systems requires 12 different translators 
(see figure 1 ) . Adding a fifth system adds 
eight additional translators, and the num­
ber of translators continues to go up geo­
metrically with the number of systems. 
Conversely, translation using a neutral 

Ralph J. Mayer 

file is done from one native format to the 
neutral file and then to another native for­
mat (see figure 2). For four systems, 
eight translators are required . Each sys­
tem added will require only two more 
translators . 

A side benefit of neutral files is that 
they can potentially be archived. Some 
companies in the aerospace industry, for 
example, need to keep CAD databases for 
20 to 50 years. The IGES organization 
has a commitment to upward compatibil­
ity so that IGES files created today can be 
read by new CAD systems as they are 
developed. 

IGES itself is just a document describ­
ing what should go into a data file. Devel­
opers must write software to translate 
from their system to the IGES format, or 
vice versa. The software that translates 
from a CAD system to IGES is called a 
preprocessor . The software that goes the 
other way (translates from IGES to a 
CAD system) is called a postprocessor 
(see figure 3). The preprocessors and 
postprocessors determine the success of 
an IGES translation. 

Like most CAD systems, IGES is 
based on the concept of entities. Entities 
range from simple geometric objects, 
such as points, lines, and circles, to more 
sophisticated entities, such as dimen­
sions, subfigures, and sculptured sur­
faces. Entities in IGES are divided into 
three categories: geometry, annotation, 
and structure. Geometry entities, such as 
lines, circles, and surfaces, define an ob­
ject. Annotation entities include dimen­
sions, notes , title block, and so forth that 
aid in visualization and documentation of 

the object. Structure entities consist of 
the various ways CAD systems combine 
other entities to make descriptions easier. 

An example of a structure entity is a 
subfigure (also called a block, a cell, or a 
ditto in various CAD systems), which 
might be used to combine all the curves 
of a wheel into a single subfigure entity. 
You could place the subfigure entity four 
times on a drawing of a car without mak­
ing four copies of all the individual enti­
ties that make up the wheel. 

In its beginning, IGES was only de­
fined in an ASCII, user-readable format 
using 80-character records . To create 
smaller files (IGES file sizes are typically 
5 to 10 times the size of CAD native data­
bases), a binary format and a compressed 
ASCII format have been defined, but the 
majority of IGES processors still only 
support the original ASCII form. 

The files are divided into five sections: 
start, global, directory entry, parameter 
data, and terminate (see figure 4). The 
start section is just readable text at the 
start of the file used for documentation. 
The global section is 24 parameters of a 
global nature, such as the name of the 
file, its author, date of creation, units of 
measurement, precision of the numbers 
in the file, and so on. The directory entry 
(DE) section contains data that is com­
mon for each entity in the file, such as its 
type, color, line style, layer, views it's 

colltinued 
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visible in, and a transformation matrix 
used to position the entity in three 
dimensions. 

The parameter data (PD) section con­
tains specific entity information. For 
lines, it's the x,y,z endpoints; for sur­
faces, it's the x,y,z locations and defini­
tion vectors that describe the surface. 
There are two lines in the DE section for 
each entity, and one or more lines in the 
PD section for each entity. Since IGES 
files typically contain thousands of enti­
ties, these sections constitute the bulk of 
the file. The terminate section is a single 
line at the end of the file that contains the 
number of records (or lines) in each 
section. 

TheIGES document describes formats 
for about 50 different entities, many of 
which have alternate forms, resulting in 
about 150 possible formats. All entities 
have the same data defined in the DE sec­
tion . They have unique formats for the 
PD section. The data in the PD section 
can range from the x,y,z values that de­
fine a point to hundreds of values that de­
fine a sculptured surface. Some entities 
contain text that is used in dimensions or 
notes on a drawing. Entities can also ref- · 
erence other entities, allowing you to 
build structures. 

The entities in version 1.0 of IGES 

were basically wire-frame entities and 
some surfaces, typically those found in 
the CAD systems of the late 1970s. IGES 
has grown since then, and version 3.0 in­
cludes not only additional surfaces, but 
entities for specific applications such as 
finite element modeling (FEM), electri­
cal diagrams, printed circuit board de­
sign, piping, and architectural design. 
Version 4.0, which is due in 1987, will 
also support solids. In general, IGES 
tends to be a superset of the data found in 
existing CAD systems. 

Current Status 
IGES is supported by over 30 CAD ven­
dors. It is generally the first method at­
tempted by developers trying to move 
CAD data from one system to another. 
However, it has not Jived up to some ex­
pectations, although many of those ex­
pectations were unrealistic. The expecta­
tion is that a user can take any CAD file, 
translate it into IGES, read the IGES file 
into another CAD system, and have 100 
percent of the data transferred, including 
resolution of system differences. In real 
life some transfers are 100 percent, some 
are still zero (i.e., one or more translators 
failed), and most lie somewhere in be­
tween. It is difficult to give an average 
figure since the success rate depends on 

Figure 1: Writing direct translators between four different systems requires 12 
different translators. Adding a fifth system adds eight additional translators, and the 
number oftranslators continues to go up geometrically with the number of 
systems. 
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theIGES processors used and the types of 
entities in the file to be translated. 

The quality of IGES processors varies 
widely. Some processors handle surfaces 
and complicated structures, whereas 
others handle little more than lines, 
points, and circles. Some processors are 
flexible and have options to facilitate 
reading files from different types of sys­
tems. Other processors can read only the 
files they output. Obviously, some of the 
success depends on the type of systems; 
two mechanical three-dimensional sys­
tems, for example, should have more in 
common than a solids system and a two­
dimensional system, or a mechanical 
CAD system and an electrical CAD 
system. 

Most IGES processors, however, do 
handle points, lines, and circles. Since 
these three entities constitute the majority 
of any CAD database, you generally get 
something to view-perhaps only part of 
the original drawing. Support for other 
entities varies widely. Unfortunately, 
there is no way to know what will happen 
in advance. Some entities may be miss­
ing; other entities may be modified, and 
the only way to be certain is to run fairly 
exhaustive tests. 

After the file has been transferred, you 
must evaluate the IGES translation itself. 
A good procedure is to create three types 
of test files . The first test consists of sim­
ple parts-lines, points, and circles. 
These parts provide a baseline of what 
works. The second test is a grid. Make a 
series of boxes and in each box put one 
entity, such as a line, a circle, or a text 
string. This test makes it easy to see 
which entity types are successfully trans­
ferred and which entities are missing. 
The third test uses a normal production 
part. Although using "real" data is best, 
it is also the most difficult to evaluate. 

The most important method of evaluat­
ing an IGES transfer is to compare two 
plots-one from before the transfer and 
the other from the system it was trans­
ferred to. This is best done on a light table 
and is easier to evaluate ifthe plots are in 
different colors. Another method is to list 
out positions and counts of entities on the 
two systems to check that all the data is 
transferred and is in the same place. You 
should also try manipulating the data­
edi t text strings or dimensions, scale 
views, and move some of the geometric 
objects. Curves can be tested by creating 
a series of parallel lines that intersect the 
curve. The intersection points of the lines 
and the curve can be calculated on both 
systems and should be equal. Similarly, 
surface transfer can be evaluated by using 
parallel planes. 

Many of the problems with IGES are 
caused by the way in which it is imple­
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mented. Each CAD developer imple­
ments its own I G ES processor, and some 
simply do a better job than others. After 
all, the IGES organization is a voluntary 
one, and developers implement as much 
(or as little) of the specification as they 
see fit. Because of the large variety of 
data defined in IGES, no developer sup­
ports even close to all ofthe specification; 
in fact, the majority probably support 
less than half. To make matters worse, the 
problem is compounded by inevitable dif­
ferences in interpretation and even bugs 
in software. 

Also a problem is finding an agency to 
certify IGES processors. The National 
Bureau of Standards runs the IGES orga­
nization, but its charter prohibits it from 
any action that would smack of certifica­
tion . And in light of current legal issues, 
no standards organization wants to say 
that a company's product does or does 
not meet a particular standard. Instead, 
the IGES organization is working with 
the Society of Automotive Engineers 
(SAE) to develop a validation program. 
Under the program, the SAE will certify 
that an IGES processor works as well as 
the developer claims. The program is 
scheduled to start this summer. The test 
data used for it will be in the public do­
main and available for any IGES user or 
developer interested in testing an IGES 
processor. Meanwhile, IGES implemen­
tation is dependent on the developers, 
who are not eager to implement IGES. 

Yet there are some organizations trying 
to bring order into the confusion sur­
rounding IGES. These are the large CAD 
users who want IGES to succeed. Promi­
nent among them are the U.S . Navy, 
General Motors, Boeing, Pratt and Whit­
ney, Hughes Aircraft, and the Depart­
ment of Energy. These companies or de­
partments have issued a simple edict: 
Support IGES or we won't buy your CAD 
system. 

Alternatives 
Even though the need to do CAD transfer 
is great, IGES has not been a perfect 
answer, and a number of alternatives­
each with its own strengths and weak­
nesses-exist or are planned. 

The first alternative is a direct transla­
tor, which goes through only one transla­
tion (IGES goes through two) and is not 
limited by IGES if the two CAD systems 
sharing data have capabilities not sup­
ported by IGES. However, a direct trans­
lator is usually written by one CAD de­
veloper to work with another developer's 
system, so there may be a lack of knowl­
edge about at least one system. This 
knowledge can be obtained (often by re­
verse engineering) but is frequently in­
complete. IGES translators, on the other 

hand, are usually written by the devel­
oper of the CAD system. The developer 
has full knowledgeofthatsystemand is in 
a position to easily keep pace with 
changes and improvements in it. None­
theless, direct translators will continue to 
prosper as they satisfy specific market 
niches not met by IGES. 

The second alternative is an external 
database format such as DXF (from 
AutoCAD) or SIF (from Intergraph) . Ex­
ternal formats are created by many CAD 
vendors to provide a way for their users to 
access the CAD database. The external 
database format is generally similar to the 
vendor's internal database format but is 
designed for ease of access and is unlike­
ly to change. These formats are primarily 
created for users who write specialized 
applications. Mostly due to marketing 
clout, some of these external formats are 
sometimes considered "standards. " 

The disadvantage of these external for­
mats is that they tend to be parochial. If 
the CAD system does not support a par­
ticular entity, then in most cases its exter­
nal format doesn't contain it either. For 
example, AutoCAD, and by extension 
DXF, does not have a dimension entity or 
a spline entity. Inasmuch as most CAD 
systems do have dimensions and spline 
entities, that data would be lost using 

DXF as an exchange format. An indus­
trywide standard such as IGES defines 
virtually all the data types created by any 
CAD system. 

A third possible alternative to IGES is 
Specifications du Standard D'Echange et 
de Transfert (SET), a neutral file format 
that contains essentially the same data 
types as IGES. SET was written by Aero­
spatiale, the French aerospace company, 
which has made sure that all the transla­
tors work together. The main advantage 
of SET is its file format, which is much 
more compact than IGES. 

For example, consider the sample 
IGES file discussed on page 212; it con­
tains a dimension entity that actually con­
sists of six entities (the dimension entity, 
the text entity, two leader entities, and 
two extension line entities). These six en­
tities take up considerable space (1840 
bytes) and require a lot ofprocessing time 
to create and decipher. SET, on the other 
hand, uses the concept of blocks (equiva­
lent to IGES entities) and subblocks. A 
dimension block in SET contains the data 
found in the IGES DE section, along with 
five subblocks containing the text, two 
leader lines, and two extension lines. 
Aerospatiale claims that this arrangement 
results in both substantially smaller files 

continued 

Figure 2: Translation using a neutral file is done from one native format to the 
neutral file and then to another native format. For four systems, eight translators are 
required. Each system added will require only tMJ more translators. 
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A Sample IGES File 

n the sample IGES file (see listing A), 
five sections are defined by an S, G, 

D, P, or Tin column 72 . The start sec­
tion for this file is contained in lines I 
and 2, the global section in lines 3 
through 6, the DE section in lines 7 
through 48, the PD section in lines 49 
through 75, and the terminate section in 

· line 76. The global section contains in­
formation on the processor that gener­
ated the file, that the file adheres to 
IGES version 3.0, that the part is mea­
sured in inches, plus other values . 

The file contains 21 entities. Entity 1 
has its DE section on lines 7 and 8, and 
its PD section on line 49. The number 
406 present on all three lines identifies it 
as a property entity. The other entity 
types in the file are: 410 for view entity, 
116 for point, 100 for arc, 106 for copi­
ous data (used for dimension extension 
lines), 214 for leader arrow (used for di­
mension leader lines), 212 for general 
note (or text), 216 for linear dimension, 
110 for line, and 404 for drawing. The 
data stored in the sample file represents 
a rectangle from (1, 1) to (3 ,2) with a cir­
cle of radius 0.2 at its center and a di­
mension on its top edge (see figure A). 

To understand a little more about the 
structure, examine line 7. The 1 follow­
ing the 406 indicates that the PD section 
for this entity is at PD: 1 (or line 49). 
Similarly, in line 49 the 1 in column 71 
(just before the P) indicates that the DE 
section for this entity is at DE: 1 (or line 
7). Other entities have corresponding 
values. Looking at the entity content, ex­
amine the line entity defined at DE:29 
and 30, PD:21 (lines 35 and 36). The 

values from left to right in the DE sec­
tion have the following meaning (note 
that the blank columns are equivalent to 
zeros): 

110 Line entity 
21 PDdataisonlinePD:21 
Blank No structure 
1 Line font 1 , which is sold 
0 Is on level (or layer) 0 
3 Is only visible in the view 

defined at DE line 3 
Blank No transformation matrix 
Blank No label display 
0 Status is 0 
D 29 DE line 29 
110 Line entity (again) 
2 Line weight is 2 
5 Color 5, which is yellow 
I Entity has one line of PD data 
Blank FormO 
Blank Not currently used 
Blank Not currently used 
Blank No label 
Blank No subscript 
D 30 DE line 30 

The PD values have the following 
meaning: 

110 Line entity 
3.0 XI 
'2.0 Yl 
0.0 Zl 
3.0 X2 
1.0 Y2 
0.0 Z2 
0 No associated entities 
0 No properties 

A very different type of entity is the 
linear dimension at DE:25 through 26 
and PD: 16. The DE data will be equiva­
lent to that of the line entity, but its PD 
data is defined as follows (the other enti­
ties have their data defined in similar 
w.iys): 

216 Entity type is linear dimension 
17 DEvalueofgeneralnoteentity 

with dimension text 
15 DE value of first leader arrow 

entity 
13 DE value of second leader 

arrow entity 
11 DE value of first copious data 

entity with dimension extension 
line 

9 DE value of second copious 
data 

0 No associated entities 
0 No properties 

r- 2.00--1 


0 

Figure A: Drawing from the sample 
JGES.file. 

Listing A: A sample JGES.file. 

THIS IGES TEST FILE WAS GENERATED BY ADRA SYSTEMS INC. S 1 
FOR BYTE MAGAZINE S 2 
1H, ,1H;, ,15HADRA IGES DEM0[,56HADRA SYSTEMS CADRA-II IGES REV 1.0DEVELOPG 1 
MENT ,16HIGES VERSION 3.0,32,8,24,8,56,,1.000000,1,4HINCH,3, G 2 
0.030000,13H870219.120500,5.000000E-04,8.507059E+37,17HCADRA-II OPERATORG 3 
, 13HCADRA-II SITE,4,0; G 4 

406 1 0 103000 1 
406 0 15 D 2 
410 2 0 101000 3 
410 0 D 4 
116 3 0 3 00 5 
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116 2 5 1 0 6 
100 4 1 0 3 00 7 
100 2 5 2 0 8 
106 6 0 101000 9 
106 0 2 40 0 10 
106 8 0 101000 1 1 
106 0 2 40 0 12 
214 10 0 101000 13 
214 0 2 2 0 14 
214 12 0 101000 15 
214 0 2 2 0 16 
212 14 0 101000 17 
212 0 2 0 18 
216 16 1 0 3 1000 19 
216 2 5 1 o· 20 
116 17 1 0 3 00 21 
116 2 5 1 0 22 
116 18 1 0 3 00 23 
116 2 5 1 0 24 
116 19 1 0 3 00 25 
116 2 5 1 0 26 
116 20 1 0 3 00 27 
116 2 5 1 0 28 
110 21 1 0 3 00 29 
110 2 5 1 0 30 
110 22 1 0 3 00 31 
110 2 5 1 0 32 
110 23 1 0 3 00 33 
110 2 5 1 0 34 
110 24 1 0 3 00 35 
110 2 5 1 0 36 
406 25 0 103000 37 
406 0 15 0 38 
406 26 0 103000 39 
406 0 16 0 40 
404 27 0 1010 41 
404 0 0 42 

406,1,3HTOP,0,0; 1P 1 
410,1,1.000000,0,0,0,0,0,0,0,1,1; 3P 2 
116,2.000000,1.500000,0.0,0,0; 5P 3 
100,0 . 0,2.000000,1.500000,2.200000,1.500000,2.200000,1 . 500000, 7P 4 
0,0; 7P 5 
106,1,3,0.0,1.000000,2.000000,1.000000,2.000000,1.000000, 9P 6 
2.874256,0,0; 9P 7 
106,1,3,0.0,3.000000,2.000000,3.000000,2.000000,3.000000, 11P 8 
2.874256,0,0; 11P 9 
214,1,0.156000,0.062061,0.0,3 . 000000,2.724256,2.307130, 13P 10 
2.724256,0,0; 13P 1 1 
214,1,0.156000,0.062061,0.0,1.000000,2.724256,1.568844, 15P 12 
2.724256,0,0; 15P 13 
212,1,4,0.582286,0.156000,1 ,1.570796,0.0,0,0,1.646844,2.646256, 17P 14 

·0.0,4H2.00,0,0; 17P 15 
216,17,15,13,11,9,0,0; 19P 16 
116,3.000000,1.000000,0.0,0,0; 21P 17 
116,3.000000,2.000000,0.0,0,0; 23P 18 
116,1.000000,2.000000,0.0,0,0; 25P 19 
116,1.000000,1.000000,0.0,0,0; 27P 20 
110,3.000000,2.000000,0.0,3.000000,1.000000,0.0,0,0; 29P 21 
110,1.000000,2.000000,0.0,3.000000,2.000000,0.0,0,0; 31P 22 
110,1.000000,1.000000,0.0,1.000000,2.000000,0.0,0,0; 33P 23 
110,1.000000,1.000000,0.0,3.000000,1.000000,0.0,0,0; 35P 24 
406,1,7HORAWING,0,0; 37P 25 
406,2,5.000000,5.000000,0,0; 39P 26 
404,1 ,3,0.0,0.0,0,0,2,37,39; 41P 27 
s 2G 40 42P 27 T 1 
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Pre- Post-System System 
A Bprocessor processor 

Archival 
database 

Figure 3: 1he software that translates from a CAD system to IGES is called a 
preprocessor. 1he software that goes the other way (translates from JGES to a CAD 
system) is called a post processor. 

73 80 

Start section 

73 80 

Global section 

73 80 65 73 80 

) I 
Parameter section Di rectory entry 

section 

73 80 

Terminate section 

Figure 4: 1he files are divided into five sections: start, global, directory entry, 
parameter data, and terminate. 
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and substantially less processing time 
than in IGES. For a single dimension, the 
size of an IGES file can be seven times 
that of a SET file. The concept of blocks 
and subblocks is technically superior to 
the IGES method of using just entities . 
(IGES was based on CAD systems of the 
1970s, which used only entities.) 

SET is not currently supported by any 
U.S .-based CAD vendor. However, it is a 
French national standard and has been 
proposed as both a European and an in­
ternational standard. International poli­
tics will determine whether SET will ever 
become a realistic alternative in this 
country. 

Future Alternative 
A future alternative to IGES is the Prod­
uct Data Exchange Specification (PDES) 
being developed by the IGES organiza­
tion. PDES will go beyond IGES's lines, 
circles, and dimensions entities to define 
a more conceptual model. Parts will be 
based on solids and defined in terms of 
features such as holes, flanges, or ribs. 
Instead of dimensions, PDES will define 
a tolerance envelope for the part to be 
manufactured. PDES will also contain 
nongeometric information such as the 
materials to be used, manufacturing pro­
cesses, costs, and suppliers. PDES will 
be a complete computer model of a part. 

PDES is intended for applications such 
as mechanical, electrical, and AEC (Ar­
chitectural and Engineering Construc­
tion) drawings, as well as manufacturing. 
The development process includes apply­
ing information-modeling techniques to 
each application and finding the minimal 
set of conceptual data required by all ap­
plications. Then a data representation 
will be used to store the information in a 
three-level architecture: the application 
layer, the conceptual (or logical) layer, 
and the physical layer. This resulting data 
exchange format will be much more so­
phisticated than IGES. 

Indeed, PDES is an ambitious under­
taking. Even though a first draft is sched­
uled for late 1987, PDES translators are 
unlikely to be available until the 1990s. It 
is clearly a future-oriented file format 
meant to work with more sophisticated 
CAD systems that use solids, features, 
and maybe even artificial intelligence. 

In the meantime, the IGES organiza­
tion has made testing translators its high­
est priority. Although the quality ofIGES 
processors has improved over the years, 
the SAE validation program promises to 
accelerate improvements. And with the 
pressure that's being applied by the De­
partment of Defense and some of this 
country's largest corporations, the suc­
cess ofIGES translation should approach 
100 percent. • 
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CAD software 
that works 
with you 
When you convert your office to 
CAD, you need to plan for three 
costs-CAD software, the equip­
mentto run it, and the time you and 
your staff will spend learning to do 
productive work with it. For many 
businesses, that third cost dramati­
cally outweighs the first two. 

FastCADsignificantly reduces train­
ing time. It's easy and natural to 
work with. Pull-down menus, icons 
and dialog boxes combine with a 
logical command structure to get 

EVOLUTION 

COMPUTING 

you up to speed fast. Our clear and 
readable manual covers everything 
from basic CAD concepts to custom 
menus and macros. 

FastCAD saves time after you learn 
it, too. It's written in assembly lan­
guage, so screen redraws and selec­
tions happen astonishingly fast---0n 
equivalent hardware, it's fasterthan 
any other PC-CAD program. With 
FastCAD, you won't have to break 
for coffee every time you zoom in 
or out on a complex drawing. 

FastCAD doesn't make you plan 
every step in advance. Icons and 
modifiers let you change your mind 
while working, reacting to the 
drawing as it develops. You can 
zoom or pan, change colors, layers 

437 S. 48th Street, #106 
Tempe, AZ 85281 
(602) 967-8633 

or line styles, and open and close 
view windows in the middle of any 
drawing or editing action. Multiple 
windows show you magnified 
details and overall views at the same 
time, and you can draw in all 
windows simultaneously. 

You owe it to yourself to see Fast­
CAD at work. Contact your dealer 
or Evolution Computing today for a 
demonstration. 

Dealer inquiries invited 
FastCAD list price $2,295.00 

For the IBM PC,ATand 100% compati­
bles, including Compaq Deskpro 386. 
512K RAM and 8087 /80287 math 
co-processor required. 

FastCAD is a registered trademark of Evolution 

Computing. IBM is a registered trademark of 

International Business Machines Corporation. 

Compaq Deskpro 386 is a trademark of Compaq 
Corporation. 

Original train concept by C.M. Montooth, 
Taliesin Associated Architects 

FastCAD drawing by Rick Axtell 
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American Made Computer-Overseas Price 
Features: 
• 8 MHz/IO MHz Operation 
• 512K RAM expandable to !MB 
• Also runs Xenix, Unix, Pick1 

AuroCad and Network systems 
• Systems are fulJy tested 

and burned in for 4 8 hours 
• 80286-8 Micro processor 
• l .2MB Ooppy disk drive 
• Hard disk and floppy disk controller 
• AT® style keyboard 
•Battery backup clock/calendar 
•ROM BIOS 
• Complete documentation 
• One year limited warranty 

Options: 
• l.2MB TEAC floppy drive 
• Hard Disk/Floppy controller for AT® 

Accessories: 
• EGA monitor & EGA card 
• Mono monitor & mono card 
• 512KofRAM 
• 80287 Math Co-processor 
• 360K floppy disk drive 
• l .2MB floppy disk drive 
• MS DOS and Basic version 3.2 
•RAM chip 64K $1 
• AT® style keyboard, 5151 

$615 
lllll 
$52 

1235 
$99 

1135 
$85 

256K 13 
$88 

8 MHz System with Option 
without mono monitor 
and Video card $1028 

JO MHz System with Option 
without mono monitor 
and Video card 

Upgrade to 30MB 
39msadd $195 

Made in U.S.A. 

$1128 

SCSI-286 
8 MHz version 

Monicor not included 

IS csI-286 FULLY CONFIGURED AT® SYSTEMS I Desktop Publl~htt 
SCSI l'Tm he I J794~ 

SCSI-286m SCSI-286s SCSI-286e SCSI V.-eu l'ac ll $5555 

Mono AT®System $1215 The 286 Steal with 20MB HD $1699 Spedal EGA 20MB H.D. 189 
Basic system as described above, 
Monochrome monitor with Tilt swivel 
base, Hercules compatible Monochrome 
Graphic card with Printer port 

Basic system as described above, 20MB H.D.1 

Monochrome monitor with Tilt swivel base, 
Hercules® compatible monochrome graphics card, 
!MB of RAM, expandable to 3MB, four l/O 
ports, fully tested and burned in for 60 hours, fully 
configurer{ systems 

H ARD DISK FOR PC, XT & AT 
Hard Disk for AT® 
*39 ms access time 

*20MB 
*30MB 
*40MB 
80MB/28 ms 
72MB/25 ms 

ST4026 
ST4038 
ST4051 
ST4096 
Toshiba 

$528 
$628 
$699 

11195 
11095 

Seagate 20/30MB 
Hard disk Subsystem 
20MB Internal ST225 $150 
20MB External ST225 1499 
30MB Internal ST238 1470 

With Floppy Controller add $55 (10MB affl.IJ') 

Basic system as described above, 20MB 
H .D., fully configured, EGA/CGA 
compatible monitor, EGA color display 
card wi th parallel port, fully assembled 
and tested before shipping 

M ODEMS BY EVEREX 

Evercom 12 
• Hayes compatible 
• Sof cware included 
• Half size/Low power $109 
• 300/1200 Baud internal 
• Runs Smartcom and all Hayes comp software 
• Excellent for Long Distance Calls 

Evercom 24 
• Hayes compail1:>1c 
• H&II size/Low power 
• 1200n.100 Baud lncem•I $199 
• Sor1w11r• indudcd 
• Run1 Smortc:om or>d all Haya camp sortw•..: 
• Ex<Uencfor Long Dis12nc:c C..ll 

G RAPHICS DISPLAY CARDS 
Mono Hercules 
Compatible 

EGA Graphic Card 

~~~1' M oNITORS 
Mono monitor $99 

• Printer port $99 
• Hercules compatible 
•Software switchable 
• Runs Lotus 123 Graphics 
• Runs 132 columns 

•Parallel port $l 7B 
• Fully IBM compatible 
• 256K video memory 
• Runs color/mono enhance display 
• 6 colors, 640 x 350 resolution 
• I printer port 

Micro EGA 
•External Switch $178 
• 640 x 350 EGA 
• 320 x 200 CGA 
• 640 x 350 Monochrome 
• Hercules compatible 

• Nonglare 
• BOOH x 350V resolution 
• FCC class 'B' approved 

IBM Quality 
Color monitor $348 

EGA monitor $429 
• 640 x 350 
•640x200 
•EGA and CGA 

NEC Multisync $555 
• 800Hx 560V 
•Text Mode Switch 
•EGA, PGA, CGA compatible 

;:~!R~~1r~oom~16!~~~-T~A~PE~B~A~C~K~UP~B~Y~E~V~ER~E~X~~~~~' ,1J!!!Jl!\llitl. ~--f-----------------------· '::'~ . ·-
Six-Pac Compatible Tape Backup Subsystem 

M uLTIFUNCTION CARDS 

Multifunction for AT® 
Minil/O

• Software and game port 
• 0-2MB memory 
•Two serial ports 
• One parallel port $148 
• Runs on 12 MHz AT® 
• 2nd serial __port optional 

for PC/XT/AT 
• Parallel port 
• Real time clock/calendar 
• 2 serial ports 

(2nd optional) 

$79 
• Serial port • Backup SMB in 1 minute 

: ~~~~~~~l~~tdar $88 • Image/File-by-File 
• Mounting hardware 

• 0-384K Memory • Software and tape 
• Game port and software • Controller included 

TEAC 20MB 

Wangtek 60MB 

Archieve 60MB 

INT. 

$580 
$727 

M EMORY CARDS lllll~T~u~R~B~O~X~T~;;-~~~~~ 
: ~~~~u~~MMco;~~~~r~i~s card , nml!lflWI~! 11111 

Memory card for PC 
•Short card 
• 0-576K Memory 
• Support 641U 256K DRAM 

O THERS 

Turbo PAC-286 
• Makes your PC/ XT 

ll~ faster than IBM 
• 80286 processor 
• Socket for 80287 
• I28KRAM 

Quantity Discounts aooilob/e 
Dealers are Welcome 

$45 

$399 

ORDER BY MAIL: Cluck orMontyordtr, 
Cali/omia add 69' salts tax. 

ORDER BY PHONE: C.O.D., Ca,hin­
Cluck, VISA, Ma.utrCArd, Amt,ican Exprtsr 
(3% txtra) or Appr~dCompany P.O .. 

• 8088-2, 8 MHz CPU • 640K memory • • '" 
• 20MB Hard Disk Drive • 135 watt power supply ~¥\!m 
• 4.77 and 8 MHz keyboard selectable • Keyboard - -­-----­-

Memory card for the AT® 
•0-3MB $135 
• 256KB RAM chip •With 360K Floppy Drive •MS DOS 3.1 

• I parallel port • FCC Class 'B' approved 
•Option math Co-processor •One Year warranty 

• Split Memory address 
• One year limited warranty $945 

Everex Edge Microsoft HD/Floppy controller 
Compatible •Hard disk 

• Parallel port & Floppy controller for AT 1160
• 132 column text, • 200 dots/inch 

color or mono • Work with AutoCad • PC/XT Hard disk 

• Color display 16 colors • 3 buttons/built-in 
$76 

& Floppy controller $JZ8 

• color software thru $235 microprocessor • PCIXTWestem Digital 
mono monitor Mouse with DR. HALO $109 (chipscc) Hard disk controller 1108 

Southern C:.alifornia Systems,Inc. TERMS: D~ to our L()fl) Prict, all salts art 
final. All prictsart suhjtcl to changt and SorM 

quantitits may be limittd and tot rtsaw tl1t 

10525 Humbolts St., Los Alamitos, CA 90720 (In Orang• County, Los Ang•/,.) ~~~::,~":;;:;,~J=,Y.";:,~;:/, 

CALL us now toll free at 1-(800) 237-727 4 (Outside CA) 

/IT RMA Numbtrs /Of' Rttums and Rtpoirs. 
•AllPricaart subjtcr rochangt withrJUt notict. 

IBM, HeraJu, BitCom, Xtnixart Trademarks 
of thtir Rtsptctitit Companits 1-(213) 493-6633 (Sales) GUARANTEE 30 DAV MONEY BACK 
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COMPUTER-AIDED DESIGN 


CAD for Building Chips 

Silicon compilers and the automated building 

of VLSI circuits 

A SILICON COMPILER IS a CAD pro­
gram that translates a high-level descrip­
tion of complex circuits into the artwork 
needed to fabricate a semiconductor in­
tegrated circuit chip. The high-level 
description that we use depends on the 
function we wish to build and on the 
capabilities of the silicon compiler. 

We can compare a silicon compiler to a 
software compiler. A Pascal compiler 
translates a function in the high-level Pas­
cal language to machine code that imple­
ments that function. The compiler can 
optimize its output to produce fast code 
that uses memory efficiently. Silicon 
compilers also can optimize their output 
to improve the speed and size of the re­
sulting chip. 

There are many programming lan­
guages, each targeted t.o solve a particular 
kind of problem and each with a different 
specification language. Similar! y, there 
are different kinds of silicon compilers. 
We will look at some common silicon 
compiler types and explain their impor­
tance in the development of new chip 
technology. 

Impact of Silicon Compilers 

Silicon compilers differ from program­

ming language compilers in two impor­

tant ways. First, a chip is two-dimension­

al. We lay out circuit functions on a 

planar surface, whereas software gener­

ates a one-dimensional sequence of in­

structions. The extra dimension of silicon 

makes good optimization difficult. The 

second major difference is the physical 

nature of the communication. In soft ­

ware, moving numbers requires no addi-


Steve Trimberger and Jim Rowson 

tional space. On an integrated circuit, 
every signal travels on its own wire. The 
wire takes space, and long wires contrib­
ute to long delays. On a chip, we pay a 
heavy penalty for using a value far from 
where we compute it. Silicon compilers 
tend to restrict the flow of data to make 
efficient chips. 

The time savings from using a silicon 
compiler can be enormous, reducing the 
development time of a new IC from years 
to days. Like a software compiler, the sil­
icon compiler guarantees correct interac­
tion among the parts of a complex circuit, 
eliminating a whole class of potential 
errors. 

The same specification to a silicon 
compiler can be used to build a better 
chip when the chip-making technology 
improves, just as a Pascal program can be 
recompiled and used on new, faster 
computers. 

Compilers, whether software or sili­
con, are productivity-enhancement tools. 
They help you in two ways: They help 
raise the level of description so that a 
small amount of specification provides a 
large amount of functionality, and they 
make modification easier by automating 
the reimplementation of a project. 

Effect on Personal Computers 

As ICs become more complex, their de­

sign cost becomes a greater fraction of a 

chip's total cost. Silicon compilers re­

duce the system design cost, so the chips 

themselves are cheaper. More important­

ly, silicon compilers speed the design 

process, so new products become avail­

able sooner. 


As a further benefit, as the technology 
improves, the same specification for a 
compiler can be used again with the new 
technology to instantly provide the next 
generation of faster , cheaper machines. 

Types of Silicon Compilers 
There are three main types of silicon 
compilers: those targeted to memories, 
those targeted to datapaths, and those tar­
geted to general logic and state machines. 
The output code that a silicon compiler 
generates can be targeted to different 
kinds of semiconductor implementation 
(CMOS, HMOS , and so on), just as Pas­
cal compilers generate code for different 
machines. 

Silicon compilers tend to excel in one 
or more of three distinct areas: memory 
logic, multibit logic, and arithmetic and 
single-bit control type logic. The most 
popular compilers have specialized in 
one of these areas . 

Software compilers tend to be classi­
fied mostly by input language and to a 
lesser degree by processor. However, the 
big difference between silicon compilers 
is how their outputs are implemented in 
silicon, with the differences in specifica­
tion being largely a result of their imple­
mentation style or layout. 

You can classify software compilers in 
co111i1111ed 

Steve Trimberger is manager ofadvanced 
development at VLSI (1109 McKay Dr., 
San lose C4 95131). Jim Rowson is man­
ager ofdesign technology at VLSI. Both 
received Ph.D .s in computer science 
from Caltech. 
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many ways. One useful way is by the level 
of abstraction in the input language-as­
sembl y language, procedural language, 
or object-oriented language. Another 
useful differentiation is how they are im­
plemented-interpreter, compiler, or op­
timizing compiler. Similar methods clas­
sify silicon compilers. One method is to 
look at the layouts generated by the com­
pilers (their implementation) for similar­
ities. There are three broad classifica­
tions: regular array compilers, partially 
regular array compilers, and nonregular 
compilers. 

Regular array compilers need very lit­
tle specification because of the high de­
gree of uniformity in their final output. A 
RAM compiler is an example. Partially 
regular array compilers take advantage of 
some repetitive structure in both their 
output and their specification language. 
A datapath compiler is an example of this 
type. Nonregular compilers need a 
powerful specification language, since 

Address 
accelerator ­

Figure 1: Aflo01planfora RAM chip. 

every function must be specified by the 
designer. A state machine compiler is a 
nonregular compiler. 

Because of their uniform nature, regu­
lar array compilers most efficiently use 
the area on the chip, with partially regu­
lar array compilers second and nonregu­
lar compilers last. 

Regular Array Compilers 
A regular array compiler implements 
functions by connecting many identical 
cells in a two-dimensional rectangular 
array . This core array usually requires 
some peripheral logic of replicated cells 
of another type . The spatial organization 
of identical-cell, rectangular-array cir­
cuits limits the communication of the 
cells to nearest-neighbor connections. 

Building a RAM 
A memory chip, such as a RAM, is a 
typical example of this kind of organiza­
tion. We build a RAM compiler so we 

_ Address 
accelerator 

r- Row decode.rs 

I 

can generate a RAM with any word size 
and number of words. We are not re­
stricted to a predefined word size or 
memory size. 

Each regular array compiler has a 
fixed structure or "floorplan" it follows 
to build the layout (see figure 1). The 
RAM compiler builds the core array of 
the memory in two pieces, separated by 
address row decoders. The compiler puts 
address buffers on the top and address ac­
celerators on the sides. On the bottom are 
the column address decoders, data line 
precharge circuits, sense amplifiers, and 
110 buffers. 

All cells in the core array connect to a 
horizontal address select line and a verti­
cal data 1/0 line. The compiler does not 
make these connections explicitly be­
cause they are built into the memory 
cells. The compiler places the memory 
cells in the array, making the connections 
by abutment. Similarly, the peripheral 
circuitry connects to wires where they 
enter and leave the core array. The com­
piler adds sense amplifiers and additional 
decoders and finishes wiring the power 
and ground wires, sizing them to drive 
the entire memory circuitry. 

RAM specification is very simple and 
requires only the word size and the num­
ber of words in the RAM. The compiler 
specification may include options to sep­
arate the read and write data lines, pro­
vide an output enable, or specify a faster 
access time. These specifications deter­
mine the size ofthe memory arrays, while 
their organization is prespecified in the 
floorplan. 

All the cells in the compiler are prede­
fined layout blocks. The compiler merely 
assembles the correct number of them in 
the correct order to produce the final as­
sembly. The task is complicated by op­
tions that you may request. These options 
can often be satisfied by selecting a differ­
ent kind of cell for the driver, based on 

Address buffers 
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Memory 
core 
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core 
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Column decoders 
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AND OR 
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Input Output 
buffers drivers I 

Figure 2: 1he organization ofa programmable Logic array chip. 

the option desired. The compiler also cal­
culates power consumption and sizes 
buffers and power wires to match the 
memory size. For example, a large mem­
ory with large word size requires large 
drivers for the decoders; a memory with 
more words of storage requires different 
sense amplifiers. 

As a further complication, the core 
array of the compiler may not be com­
pletely regular. The compiler must take 
into account power and ground distribu­
tion and insert extra power supply con­
nections in the core array at regular inter­
vals as they are needed. 

Other Regular Array Compilers 
A RAM compiler requires only the num­
ber of words and number of bits per word 

continued 
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There are virtually 

as many ways to 

specify datapaths 

as there are compiler 

products available. 

to be specified because each bit of the 
RAM is identical. Other memory com­
pilers require more specification . A 
ROM compiler, for example, also needs 
the data to be programmed into each 
memory location. A slight modification 
of a ROM is the programmable logic 
array, where each cell represents an input 
to a NAND or NOR gate for implement­
ing control logic. The PLA is similar to 
the ROM in that each input to the NAND 
or NOR gates must be specified. 

You implement the programming by 
defining two cells with identical size­
one for an on bit, one for an off bit. You 
take programming data from a file to se­
lect which cell goes into each location in 
the core array. 

Each memory compiler has a different 
structure. The RAM has two memory 
arrays with address decoders and sense 
amplifiers. The PLA shown in figure 2 
has two arrays, one for computing AND 
terms and one for OR terms. The PLA 
has input buffers and output drivers as 
well as precharge circuitry around the 
core arrays. 

There are many other types of memory 
compilers including first-in/first-out 
(queue), last-in/first-out, (stack), and 
multiport RAM compilers . These com­
pilers share the common characteristic of 
generating uniform arrays of identical 
cells surrounded with support circuitry. 
The dissimilarities include different 
kinds of cells and a different number and 
arrangement of arrays. 

Memory compilers are not the only 
regular array compilers. Systolic array 
processor compilers build a regular array 
of processors . Each processor computes 
a partial solution to a problem as the data 
flows through the array of pipelined pro­
cessors. Systolic array processors have 
been designed to compute array multipli­
cation, solve linear equations, and per­
form image-processing tasks. 

Partially Regular Array Compilers 
Partially regular array compilers are a 
generalization of simple array compilers. 
The layout here is still a two-dimensional 
array of simple functions. In one direc­
tion, the same function is repeated with 
local and global communication. In the 

other direction, different functions are 
placed. The layouts of these functions 
must follow conventions to allow them to 
tile together easily. The wiring between 
dissimilar functions is much less struc­
tured than in the regular array compiler. 
You can think of the partially regular 
array compiler as building a custom 
cell-sometimes called a bit slice-and 
then repeating the bit slice. 

A typical partially regular array com­
piler is a datapath compiler. A datapath 
compiler is optimized for multibit logic 
and arithmetic. Every microprocessor 
has some multi bit logic in it in the form of 
an ALU, adders, and registers. A very 
popular off-the-shelf part is the bit-slice 
datapath multiplexer, such as the 2901 
from Advanced Micro Devices. With 
TTL designs, the 74181 ALU and other 
4-bit packages are often used to build 
multibit logic. A datapath compiler pro­
vides a general mechanism for construct­
ing your very own customized 2901-type 
design. 

The datapath compiler is similar to a 
simple array compiler in that it builds re­
petitive structures in at least one direc­
tion: The same logic is simply applied to 
multiple bits. However, the specification 
of a datapath is much more complex, re­
quiring a schematic or equivalent. You 
must describe the functions you want in 
the basic bit slice and how they should be 
wired. The compiler may optimize place­
ment of the functions to minimize wire 
length and wiring congestion, making a 
faster, smaller chip. The compiler may 
also check that the datapath elements are 
connected reasonably. 

There are as many ways to specify 
datapaths as there are products available. 
Some datapaths use textual languages that 
select the functions and describe their in­
terconnection. Other systems provide an 
interactive way to fill out forms that de­
scribe the datapath . Still others provide a 
way to draw a schematic as a specifica­
tion . In all cases, the result is the same: A 
bit-slice block is constructed of dissimi­
lar elements, and then that bit slice is 
repeated. 

A Sample Datapath 
To illustrate how a datapath compiler 
works, let's examine a very simple 8-bit 
accumulator. The accumulator consists 
of an ALU with ~ register on each input. 
One of the registers can be either preset 
or can get the result of the ALU opera­
tion. The schematic for this datapath is 
shown in figure 3. 

Each block in the schematic represents 
an entire functional unit, which could 
range from the simple two-input multi­
plexer up to a register file or barrel 
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shifter. The wires in the schematic repre­
sent entire buses. No control signals 
(such as the operation control for the 
ALU) are necessary in this specification, 
since the blocks imply the existence of the 
control signals. 

The process of compiling this specifi­
cation schematic into an optimized layout 
starts by creating a bit-slice block to im­
plement the function. This bit-slice block 
will need to include four cells: two regis­
ters, a multiplexer, and an ALU . The 

!J 
A 

DEF2 
3 

B !J 
DEF2 

3 

ALU1 
3 c 

l 
Datapath 

#Bits 8 

compiler automatically orders these cells 
to minimize the wiring between them and 
also automatically routes them. Once the 
bit slice is created, it is repeated. Figure 4 
shows an overall floorplan for the result­
ing layout. 

The wiring within the bit-slice block 
between different cells is unique for each 
datapath. Between bit slices the wiring is 
very similar to that used in the RAM and 
other regular array compilers. The lay­
outs of the individual cells have built-in 
connections to their nearest neighbors 
that are connected by abutment when the 
bit slices are arrayed. Along the top of the 
array of bit slices are placed control sig­
nal buffers to interface between the con­
trol logic and the insides of the datapath . 

A CPU execution unit is obviously a 
datapath , but a datapath processes any 
multiple-bit data, so it is a very general 
mechanism that can be used to design any 
piece of multibit logic. Some examples of 
datapath applications include pipelined 
functions, counter/comparator logic, re­
gister/shifter logic, and cache memory 
handlers. These datapaths can contain 
dozens or hundreds of cells. 

The above description concentrated on 
the layout generated by the compiler. To­
day 's compilers can also generate a gate­
level network connections list (netlist) for 
their functions. These netlists are suitable 
for input to gate array and standard cell Figure 3: The datapath logic spec{fication for an 8-bit accumulator. 
implementations. Gate arrays provide for 
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Figure 4: 1he flo01plan used by a silicon compiler for a datapath component. 
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A logic compiler 

can implement any 

function that is 

expressed in equations, 

whereas more regular 

compilers are limited. 

quick turnaround implementation and 
small quantities. Standard cells are quite 
flexible when floorplanning a complex 
chip with other large blocks, such as 
memories . Both gate array chips and 
standard cells provide a convenient way 
for people to add their own functions 
within the overall datapath environment 
without doing any custom layout. 

Nonregular Compilers 
Many functions that we wish to imple­
ment on an IC do not fit into regular 
structures of any kind. These functions 
are usually control functions or glue logic 
between large blocks or systems. They do 
not fit into a regular structure, so we have 
a class of silicon compilers that let users 
specify functions as equations and imple­
ment those functions as collections of 
gates wired together (see figure 5) . A 
compiler of this type is called a random 
logic or state machine compiler, depend­
ing on the features of the input language. 

Control logic is difficult for most sili­
con compilers because there is no regu­
lar, repetitive structure to exploit. Unlike 
memories and datapaths, each piece of 
control logic is unique, requiring a 
unique layout. 

A state machine offers a convenient 
way to express control logic. A state ma­
chine is always in a specific state. The 
current state and the inputs determine the 
next state and the values of the outputs. A 
user can define Boolean equations of sig­
nificant complexity to express the condi­
tions under which the machine changes 
states and the values of its outputs. A set 
of random logic equations is a special 
case of a state machine with no states. 

The state machine is a very good 
model for control logic for sequencing, 
peripheral control, or microcode . The 
specification of the equations may be 
very complex, including multiple-bit 
values, comparisons, and conditionals. 
The example shown in figure 6 is a state 
machine description of a traffic-light 
controller. The default state of the lights 
has the highway light (hi) green and the 
farm road light (fl) red. When a car trips 
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the sensor on the farm road, the lights chine for each state of the lights. 
change to let the car go through the inter­ The silicon compiler has a target col­
section. There is one state in the state ma- lection of gates. The gates are Boolean 

A 

B OUT
Let OUT = A & I? I C & B 

c 

Figure 5: A Boolean equation and the logic gates a silicon compiler generates for it. 

sm Traffic; # Traffic-light controller 

' define color red green=O yellow=1; 

clock elk 65; 

reset !reset - > hg; 


latched inputs car; 

inputs tlong !short; 

latched outputs st; 

outputs hl:color=red fl:color=red; 


state hg car &!long -> hy st hl=green, 
-> hl=green; # state defaults to same 

state hy tshort -> lg st hl=yellow. 
-> hl=yellow; # single-bit outputs 

state lg !car Itlong -> fy st fl=green, # default to off, unless 

-> fl=green; # the designer says to 
state fy !short -> hg st fl=yellow, # default to something 

-> fl=yellow; # else. 

end 

# the first guard satisfied is taken and blank is true, so in state HG you 

# stay in HG when !(car &tlong) 


Figure 6: The state machine description ofa traffic-light controller. 

OUT 

Figure 7: 1he optimized logic diagram for the circuit described in figure 5. 
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logic gates-such as AND, OR, and 
NANO-plus some registers, latches, 
and complex gates. In the first step, the 
compiler translates the input equations 
into a netlist, a collection of these gates 
and their interconnections. In the second 
step, the compiler uses a general pla'.:e­
ment and routing package to implement 
the layout. 

Logic optimization for large collec­
tions oflogic is still an unsolved problem. 
A current solution reduces the equations 
to two-level logic and optimizes each out­
put independently. It then searches the 
entire system of Boolean equations, ex­
tracting common factors. Finally, the 
compiler substitutes smaller gates for 
larger gates where possible, such as sub­
stituting NAND-NAND for AND-OR 
logic, as seen in the optimized version of 
our simple example (see figure 7). The 
result is an implementation of the logic 
that is usually better than a designer 
would make. It is more consistent, faster, 
and less error-prone. 

The final placement and routing of the 
netlist can go to a gate array or a standard 
cell system. A gate array is a two-dimen­
sional array of identical cells that are per­
sonalized and interconnected with the 
logic from the netlist. A standard cell 
chip consists of rows ofnonidentical cells 
with routing between the rows. Usually, 
both gate array and standard cell imple­
mentations are less efficient than arrayed 
datapaths and memories because the gen­
eral interconnections consume space and 
reduce performance. There are no built­
in, optimized communication paths like 
those in memories and datapaths. How­
ever, a logic compiler c~m implement any 
function that is expressed in equations, 
whereas more regular compilers are 
limited in their function. 

Many silicon compiler systems imple­
ment control logic in PLAs to take advan­
tage of their regularity. However, while 
PLAs are a simple regular structure to 
build, they often do not meet the perfor­
mance or area constraints required in a 
design. 

What's Next? 
The design of silicon compilers is cer­
tainly an active area of research and de­
velopment, one where we can expect to 
see radical changes. Some of the areas in 
which we expect to see rapid advance­
ment include automatic test generation 
for compilers; higher-level, more 
focused specification languages; com- · 
pilers that call other compilers to build 
very complicated systems; other silicon 
floorplans that give rise to whole new 
classifications of compilers; analog cir­
cuits; and process technologies other 
than silicon, such as GaAs. • 
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AT&T6300 
• 640K RAM Memory • One 360K Floppy 
Drive • Seven Expansion Slots • AT&T 
Keyboard • High -Resolution Monochrome 
Graphics Card • High -Resolution Mono­
chrome Graphics Monitor • Serial & 
Parallel Ports • GW Basic and MS, DOS 
• Free 90- Day, 0 n-Site Service Contract. 
Color Monitor Optional. 
• Purchase Price: $1,299 

Lease for $52 per month 

FREE ON-SITE SERVICE­
With the purchase or lease of 

most systems you receive 90 
days of free service at your 

facility. Over 96 authorized 
service centers to serve you 

throughout the U.S. with an 
average 4 hour response time. I 

FREE OVERNIGHT DELIVERY-
Buy it today, use it 


tomorrow on 

orders totaling 


over $100. f111P t n 

certain restrictions,_. 

some bulk items 

and orders under 
$100 are shippec 

UPS FREE (within 
Cont. U.S.). 

LOGICLEASE­
Allows affordable low 

monthly payments, helps 
eliminate equipment 
obsolescence, offers 

outstanding flexibility 
plus possible tax 

benefits. 24 hr. lease 
approval by phone 

(on orders over $1000). 

LOGICSOF1 

CUSTOMER 

SERVICES 


LOWEST PRICE 
COMMITMENT-

Because we are 
the largest direct 

distributor, our 
buying power 

allows us to offer 
the lowest possible 

J range of products. 
prices on our wide 

On-line 
computer system 

allows instant 
access to 

customer 
information. 

Call 1-800-431-9037. 

rn system customized 
to your needs plus Free 

48 hour configuration, 
testing and burn-in 

service so your system is 
ready to run upon delivery. 

• No surcharge for MasterCard, VISA, American Express. C.O.D ., money order, check or PO's (please call for price verilical ion) • No sales lax on orders shipped outside NY Slale • Please 
add 2% for insurance and handling ($3.00 minimum) (int 'I orders add'I) • We do not bill until we ship. All products covered by mfg's warranty. Defective merchandise may be returned for 
repair or exchange only. We do not guarantee compatibility. Any goods returned for credit are subjW lo a 10% restocking charge. All prices and policies subject to change without notice. 



5YEAR WARRANTY 

Look for the items printed in red 
to identify Logicsoft's own line of 
computer hardware products. 
They are fully compatible with, but 
priced well below, the major 
manufacturers. You save-not by 
our use of inexpensive labor and 
parts- but through state-of-the­
art technology. 
Each product carries our 
5 year unconditional replace 
or repair warranty. 

SPEC/Al 

NEWISOBAR® WITH REMOTE 


POWER SWITCH AND 

MODEM PROTECTOR 


The most electronically advanced 
surge suppressor you can buy. 
Exclusive multiple filters (up to 21 in 
IB 8-15) protect equipment and data 
against transient voltage spikes and 
AC line noise. Isolation feature even 
guards against equipment 
interaction between duplex 
receptacles. 

"Cascade Circuitry" design lets you 
choose the level of protection you 
need, offering more protection for 
your more sensitive equipment. 

For the most complete spike & 
noise protection, order the 
ISOBAR®. 

with Remote $69 
without Remote $65 

PRINTERS* 
BROTHER 

M-1109 ... . .. . . . . . .. .... $209 

M-1409 . ...... . . ......... 349 

M-1509 .... . ... . .. ... . .. . 389 

M-1709 .. . . . . . . . .... . .. .. 509 

DICONIX 

Diconix 150 (for laptops) .... 339 

EPSON 

EX 800 . . .. . . .. Low Price Call! 

EX 1000 .. .. .. . Low Price Call! 

FX-86E ... . . ... Low Price Call! 


The Nation's 1, 
andf1 

- • - t • 

. ~'" 
FX-286E .. . .... Low Price Call! 

LO 800 .. . . .. .. Low Price Call! 

LO 1000 . . . . .. . Low Price Call! 

LO 2500 . . . . . . . Low Price Call! 

NEC 

p 660 . ; . . .. . . .... . . . .... 489 

p 760 . . .. . .... . . . . . . ... 689 

CP 660 Color .... .. . . . . . .. 589 

CP 760 Color . . . . .. .... . . . 799 

P 560 XL . . . .. .. . .. . .. . . 1049 

P 960 XL . . ..... . .. . .. . . 1249 

OKIDATA 

182 Plug & Play . . . .. . . .. .. 267 

192 Plus (IBM) ...... . .. . . . 379 

193 Plus (IBM) . . . . .. . . . . . . 559 

290 Series . .. .. Low Price Call! 

2410P Plug & Play ........ 1759 

PANASONIC 

KX 1080 i . . . . . . .. . . . .. ... 229 

KX 1091 i . . .... . .... . .... 299 

KX 1595 .. . . . . . . . .. . . . 569 

TOSHIBA 

321 SL . . . . . . . . Low Price Call! 

P341 . .. . . ... . . 649 

P /S 351 (IBM) ....... . .. . . 999 

351 Color Printer . . . . .. . . . 1299 

CITIZEN 

MSP 10 . ... . . . ... .. . . ... 299 

MSP 15 . . . 399 

MSP 20 . .. . .... . . . . . . .. . 339 

MSP 25 ..... . . . .. . . .. .. . 499 

Premier 35 ....... . .. .. . .. 509 


PRINTER BUFFERS 

QUA DRAM 
Microfazer Series 

. .... . .. . . . . . . Low Price Call! 


LASER PRINTER* 
CANON 

Laser Printer LBP8A1 . . . . $1949 

Laser Printer LBP8A2 .. . . . 3089 

HEWLETT PACKARD 

Series 2 . . . ... . . . .... . .. 1939 


PLOTTERS* 
HEWLETT PACKARD 

7475A .. . . . . . . . . . .. . .. . $1629 

7550 .. . . . . ... ... . ..... . 3275 

HOUSTON INSTRUMENTS 

DMP 40 . . ... .. . . . . . . . . .. 879 

DMP 41 .. . . . .. . . . .. .. . . 2599 


MONITORS* 
AMDEK 

Color 600 RGB .... . . . . . . $399 

Color 722 (EGA Comp.) ... . . 489 

Color 725 . . . . . . . .. . .. . . .. 559 

12" Amber 310A . . . . . ..... . 149 


12" 300 A ... .. . .... . .... . 135 

410A ...... . .. . . . .. . . . ... 159 

IBM 

Color Monitor .. .. .. . .. . ... 525 

Monochrome Monitor . .. . . .. 209 

Enhanced Color Display . . .. 629 


LOGICSOFT 

Logic RGB 14" .. ... . . . .. . . 369 

Monochrome 12' . . .... .. .. . 99 

NEC 


Multi- sync color 
w I swivel base .. . . . . . . . . 579 


PRINCETON GRAPHICS 

LM 300 . . .. . ... . . .. . . . . . . 559 

RGB HX-12 (690x240) . . . . . 449 

RGB HX-12E (EGA Comp.) . . 535 

RGB SR-12 ... . ..... .. . 569 

Amber Max 12 . .. . . . . . .. . . 165 

QUADRAM 

Amberchrome 12" . . .. . . . .. 149 

Enhanced Graphics 


Monitor w/swivel . . . .. .. . 479 


MULTI-FUNCTION BOARDS 

AST RESEARCH 

Six Pack Premium . . . . . . . . $299 

Six Pack Plus (384K) . .. . . . . 209 

Rampage w/256K . . . .. . . . . 275 

Rampage (AT) w/512K . . . . .. 349 

Advantage (128K) . . ... ... .. 399 

I/ 0 Mini Half Card .. . .. . . .. 119 

1/0 Plus II . . . . ... . . . . .. . . 125 

COMPUTER PERIPHERALS 

Half Pint 1/0 . . . . . . . . . . .. . 105 

Overachiever 512K . . . . . . . . . 349 

LOGICSOFT 

Logic Board (Lotus/ Intel I 


Microsoft Expanded 

memory specification) ... $135 


Logic (AST Compatible) Multi ­
function Board w/(J)K . . . . . . 99 


w/384K . . . . . . . . . . .. 155­

-- -~ - ...- -/ - -_: ~~=- ~ . 
- ·- - -

& 

' ~ = - -- -- - - - - _ ' --~~ 

Logic (AST Compatible) AT 

Multifunction Board w/128K 

(Expandable to 2.0 Mb) . . . 205 


Circle #400 on reader service card. 



One person or an entire 
staff can work smarter, 
better, and faster using 
these effective interactive, 
hands-on training programs 

MICRO VIDEO Learning Systems 
are guaranteed because they're designed 
with companies like Ashton· Tate and 
Microsoft. Over 50% of the For1une 2,000 
are using these Learning Systems today. 
VHS or Beta. 

RETAIL LOGJCSOFT 

Increase your productivity and expand your 
knowledge quickly and easily with state-of-the-art 

TRAINING VIDEO CASSETTES AND DISKS 

Free overnight delivery on software 

for all your IBM PC applications! 


right at your PC. Novice, 
dBASE 111 Plus $495 $359intermediate and exper ­
IBM PC Primer $295 $259ienced users of business 
The 1 • 2. 3 Learning software can profit by System Release (2.0) $495 $359 

learning to use the most 
 Running MS DOS $495 $359 


Multimate Advantage $495 $359popular software quickly 
Symphony $495 $359and with measurable 

results. When putchased with $20 
corresponding product SAVE 

Cdex · lntelllgence SUDDEN KNOWLEDGE 
On Disk "n-alnlng Programs. 

New Co- Residency Feature~ allows switching between 
training program and application program. You can 
immediately practice skills acquired in the training program 
through actual application program use. 

RETAIL LOGICSOFT 
Advanced Lotus 1 • 2 • 3 $124.95 $89 
Analyzing Financial 

Statements with Lotus 1 • 2 - 3 $149.95 $109 
Analyzing Sales Performance 

with Lotus 1-2-3 $149.95 $109 
Building a Business 

Plan with Lotus 1-2 ·3 $149.95 $109 
dBASE Ill Plus $124.95 $89 
IBM PC/AT $124.95 $89 
IBM PC/XT $124.95 $89 
Lotus 1 ·2·3 $99.95 $75 
Managing Your Business 

with Lotus 1-2-3 $149.95 $109 
Multiplan $99.95 $75 
Symphony $124.95 $89 
Word Perfect $124.95 $89 
Wordstar $124.95 $89 

When putchased with corresponding product SAVE $5 

WORD PROCESSING 
Display Write IV ....... $325 
Lotus Manuscript ....... 349 
Microsoft Word 3 ....... 279 
Multimate . . . ..... 239 
Multimate Advantage . . . 289 
Office Writer . . ..... .. . . 259 
PFS Professional Write ... 115 
Volkswriter 3. . . .. 147 
Word Perfect. .......... 209 
Wordstar .. .. ...... .... 179 
Wordstar Professional 

Rel. 4 . . .... 239 
Wordstar 2000 ......... 245 
Wordstar 2000 Plus ..... 289 
XY Write Ill. . . . . . . . 219 
WORD PROCESSING 
ADD-ONS 
Fancy Font (FX) . . . $135 
Print Shop . . . . . . . . . . . . . 39 
Punctuation & Style ...... 85 
Turbo Lightning . . . . . 59 
Word Finder ........ . ... 55 
Word Perfect Library ...... 59 
DATABASE MGMT. 
Cornerstone ..... . .... $ 65 
d Base Ill Plus .. .. .. .. . 415 
d Base Ill Lan Pak .. .... 619 
Foxbase Plus .. .. ... . . . 249 
Foxbase Plus Multiuser . . 375 
PFS Professional File .... 145 
Paradox . . . . . . . . . . . . . . 449 
Powerbase . . . . . . . . . . . . 185 
Q & A ... . ............ 245 
R: Base 5000 .... . .. . .. 265 

R: Base System V ...... 359 
Reflex ................. 89 
Revelation .. . .......... 519 

DATABASE MGMT. 
ADD-ONS 
Clipper .............. $399 
Ext. Report Writer .... . .. 179 
Genifer ............... 219 
Quickcode Ill . ....... .. 145 
Quick Report ...... • ... 145 
Quicksilver . . . ...... .. . 369 

SPREADSHEET/ 
INTEGRATED 
Ability ............... $ ·69 
Boeing Cale ......... . . 309 
Enable .. . . .... •..• ... 389 
Framework II . .... .. . . .. 419 
Lotus 1-2-3 . ... . ..... . 329 
Microsoft Multiplan ...... 119 
PFS First Choice .... .... 95 
Smart Integrated . .. . .... 459 
Supercalc IV (NEW) ..... 309 
Symphony . . . . ........ 459 

SPREADSHEET ADD· ONS 
HAL . . . . . . . . . . . . . $109 
Lotus Report Writer . ..... 99 
Lotus Metro ... .. _ . .. _.. 65 
Quickcode for 1-2-3 ..... 85 
Sideways . . .. . . .. . . .... 45 
Smart Notes .... . .... . .. 49 
Spreadsheet Auditor . . .. .. 95 
SQZ... . .. . . .. .. .. 59 

DESKTOP PUBLISHING 
Click Art Personal 

Publisher ........... . $99 
Harvard Pro Pub ..... . .. 445 
Page Maker ....... . ... 619 
Ventura .. ... ........ . . 659 

GRAPHICS 
Chartmaster .......... $215 
Diagram Master .. .. .. .. 195 
Energraphics (NEW) .. . .. 309 
Freelance Plus ......... 339 
Harvard Presentation . . . . 239 
Map Master ... ....... . 225 
Microsoft Chart . . ...... . 189 
Sign Master . . . . . . . . . . . 149 

CAD/CAM 
Auto CAD 2.52 ....... $2,399 
Auto CAD Basic .. . ..... 247 
Drafix 1 ..... .... . ..... 209 
Generic CAD . . . . . . . . . . . 69 
Pro Design II . . . . . . 179 

LANGUAGES 
BASIC Compiler (MS) ... $255 
C Compiler (MS) (4.0) .... 279 
COBOL Compiler (MS) ... 425 
FORTRAN Compiler 

(MS) .. . ........ .. .. 279 
Lattice C Compiler ...... 239 
Macro Assembler (MS) .... 97 
Pascal Compiler (MS) .... 183 
Quick Basic (MS) .. . .. . .. 67 
True Basic ... _.. _.. _ . .. 99 
Turbo C ......... . .. . .. . 65 
Turbo Basic . __ . . . .. .... 65 

Turbo Pascal (plus BCD 
&8087) .............. 65 

PROJECT MANAGEMENT 
Harvard Total 2 ... . . . .. $375 
Microsoft Project ........ 239 
Super Project Plus ...... 305 
Timeline ... . .. . ....... 235 
FINANCIAL 
Managing Your Money . . $115 

Dollars N' Sense ........ 107 


ACCOUNTING 
BPI Entry ............ $189 
Computer Associates 
. . . . . . . . . . . Low Price Call! 
Great Plains . . . . . . 449 
Open Systems (3.0) ..... 419 

MISC I UTILITIES 
Carbon Copy ......... $125 

Concurrent PC DOS ..... 165 

Copy II PC .. . ........ .. 35 

Crosstalk XVI . . . .. 99 

Dan Bricklin's Demo ...... 59 

Disk Optimizer .......... 35 

Fastback ............... 89 

Microsoft Windows ....... 67 

Norton Commander ...... 39 

Norton Utilities . . . . . . . . . 55 

PC DOS 3.2 ..... .... . .. 78 

Remote ......... . . . .. 149 

Sidekick .. . . .. . .. . ..... 55 

Smart Com 11 ••.•.•• . • .. 89 

Superkey .. .... ........ 45 

Traveling Sidekick ....... .49 

XTREE ........... . .... 39 


2 NEW FREE CATALOGS. CALL TODAY! 1·800·645·3491 
• Brand new Programmer 's Language and Utilities Guide • A • Brand new Productivity Guide • Full line catalog of software 
convenient and valuable listing of timesaving tools for the enhancements for the business prolessional • Full descriptions of 
programming professional • Complete with product description. templates, memory management, menu management, backup 

software, training, and much more. 
r.irrlP 414nn nn rP:1nPr <:PrvirP r.arrl 
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rJ overnight delive1 y 

Blue Chip I 
by Hyundai 
IBMPC/XT 
Compatible 
• 512K RAM Memory • 4.77 MHz 
• One 360K Half/ Height Floppy Drive 
• Six Expansion Slots • Low Profile 
Keyboard • Serial I Parallel Ports • 130 
Watt Power Supply • High Resolution. 
Monochrome Display Card Standard • 
Abbr. DOS 

• Purchas~ Price: $579 

Compaq Deskpro Blue Chip Options: 
286-40Mb MS DOS & GW Basic ........... $79.00 Additional 360K Half/ 

• 640K RAM Memory • 80286 Based 
CPU • One 40 Mb Hard Drive 
(w I controller) • One 1.2 Mb Half/ Height 
Floppy Drive • Seven Expansion Slots 

Blue Chip Amber 
Monochrome Monitor. . . .... .$85.00 

Blue Chip Green 
Monochrome Monitor . ..• ... . . $75.00 

Height Floppy Drive . . .. . .... . $99.00 
10 Mb Hard Drive Option ...... . $365.00 
20 Mb Hard Drive Option ....... $409.00 

• Compaq Keyboard • Graphics Card 
• One Parallel Port• Free 90 -Day, On· 
Site Service Contract • Color or 
Monochrome Available as Option. 
• Purchase Price: $3,999 

Lease for $158 per month 

100% Burn· In and Testing 
All systems undergo a 48· hour configuration, testing and burn· in period. We 
configure system boards, set DIP switches, format hard drives, perform memory 
diagnostics and check system with monitor. 

ampaq Deskpro 
B6·40Mb 
16, 8 & 4 HMz Clock Speeds • 1 Mb 
M Memory • 80386 Based CPU • One 
Mb Hard Drive (w I controller) • One 
Mb Half I Height Floppy Drive 

6 Expansion Slots • Compaq 101 Key 
1anced Keyboard • One Serial One 
rallel • Color or Monochrome Available 
Option. 
'urchase Price: $5,349 

ase for $203 per month 

TXTRAXP 
/20Mb 
XT Compatible with speed of an AT 

12K d RAM Memory (Expandable to 
Kon Mother Board) • 80286 Based 
J running at 6 MHz • One 20 Mb Hard 
·e • One 360K Floppy Drive • 5 
ansion Slots • ITI Keyboard • One 
al Port • One Parallel Port • Color or 
iochrome Monitor Available as Option. 
urchase Price: $1,999 

1se for $84 per month 

Zenith Z· 181 
Laptop (Dual Floppy) 
• 640K RAM Memory • CMOS 8088 
Running at 4.77 MHz • Too 720K 3.5" 
Floppy Drives • Supertwisted Backlit LCD 
Screen • RGB/ Monochrome Composite 
Card • One Parallel and Serial Port 
• Clock Calendar • External Floppy Drives 
Optional. 
• Purchase Price: $1,789 

Lease for $76 per month 

NEW! Toshiba Laptop 
T • I I 00 Plus (Dual Floppy) 
• 640K RAM Memory • CMOS 80C86 
Running at 7.1 MHz • Too 720K 3.5" 
Floppy Drives • One Expansion Slot 
• ffiSHIBA Keyboard • NEW Supertwist 
• LCD Display • Color Graphics I 
Monochrome Composite Card • One 
Parallel and Serial Port • Clock Calendar 
• External Floppy Drives Optional. 
• Purchase Price: $1,599 

Lease for $69 per month 

Toshiba 3100 Laptop 
• AT Power in aCompact Size • 640K RAM 
Memory • Intel 80286 Running at 8MHz 
• One 3.5 720K Floppy Drive • One 10 Mb 

Hard Drive • Gas Plasma Screen • Color I 
Graphics/ Monochrome Composite Card 
•Parallel Port• 81 Key Keyboard . 
• Purchase Price: $3,299 

Lease for $130 per month 

-= -------=- ..=:-= 5 • FT® 
AN MSC INTERNATIONAL COMPANY 

) Bi-County Blvd., Dept. 543 To order, call our National Hotline: For Orders or Technical Assistance,
rmingdale, NY 11735 call : (516) 249-9700

1·800·645·3491 

·wYork• 516· 249· 9700 San Francisco • 415. 621·4411 Boston • 617 •247 . 6406 Chicago• 312 •372 •0939 Boca Raton • 305 •392 •4644 Houston • 713 · 227 · 0201 Europe• 202· 83 48 64 
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argest selection of peripherals 
~ee overnight delivery! 

Logic (AST Compatible) 
576K Ram Board 112 Card 

w/384K . . . . . . . . . . 119 
w/576K . .. .. . .. . ..... . .. 145 
Logic (AST Comp.) I /O 

Mini Half Card . . . 105 
QUA DRAM 
Quadboard(384K) .. . . .... . 165 
Silverboard . .. . . . .. . .. . ... 209 
INTEL 
Above Board (PS/AT) 

w/128K ... . . . .. . ...... 389 
(PC) w /64K . . . . .. .. .. . .. . 249 
(AT) w/128K .. . .. .. .. . .... 399 
(PS) 64K ........ . .. . .. .. 289 
(PS) 256K . . ... . . ....... . 399 
8087-2 Math 

Co-Processor . .. . .. . ... . 179 
8087-3 Math 

Co-Processor ........... 125 
80287 Math 

Co-Processor 6MHz . . . .. 199 
80287 Math 

Co- Processor 8MHz . . ... 275 
80287 Math 

Co- Processor 10MHz . .. . 355 

TURBO CARDS 
INTEL 
Inboard 386/AT 1Mb . . .. . $1597 
MAYNARD 
Surprise .. . .. . . .... . .... . 105 
ORCHID 
Jet 386 . ..... . . Low Price Call! 
Tiny Turbo ... .. .. ... . . . .. 429 
Turbo EGA ... . .. ... ... .. . 575 
WAVEMATE 
Bullet 286 . .. .. . Low Price Call! 

GRAPHICS BOARDS 
AST 
Preview . . .. ... . . .. . . ... $239 
Six Pack Premium/EGA 

Series . . .... . Low Price Call! 
ATI 
EGA Wonder Board . . . . .. . . 299 
ORCHID 
Turbo EGA . . .. . .. . . . . . .. . 569 
HERCULES 
Monochrome 

Graphics Card .. . . .... .. 199 
Color Card . ........ .. .... 155 
Graphics Card Plus . . . . . 185 
LOGICSOFT 
Logic (Hercules Comp.) 

Color Graphics Board . . . . . 89 

' I -, · 1 I ~\ t...J;_ ·, 
' I If -i_\::i==i

• I"' • 

Logic (IBM Comp.) Enhanced 
Graphics Adapter (EGA) . . . 239 

I 
Logic (Hercules Comp.) 

Monographics Board ..... . 89 
NEC 
GB1 EGA Board .. . .... . ... 369 
PARADISE SYSTEMS 
Auto Switch EGA Card ..... 339 
Modular Graphics Card . .... 199 
PRINCETON 
LM 300 A Driver Card .... . . 559 
QUA DRAM 
EGA Plus Graphics ... . . ... 339 
Pro Sync EGA .. . .. . .. .. . . 369 
STB 
Chaffeur HT . . .. ... . . . . . .. 199 
EGA Plus . .. . .. . . . . . .... . 299 
TECMAR 
Graphics Master . . . . . . . .. . 475 
EGA Master . .... ... . . .. . . 275 
VIDEO 7 
VEGA (1'2 Card) ..... . .. . .. 305 
VEGA Deluxe (1/2 Card) . .... 369 

COMMUNICATIONS BOARDS 
AST 
5251 -11 Plus .. .... .. .... $655 
5251-11 . .. . . ... .. .... . .. 609 
DCA 
IRMA Board . . ... ..... . . . . 779 

MODEMS 
EVEREX 
Evercom II . ... ... . . .. . . . $119 
Evercom 2400B Int. . ...... . 229 
HAYES 
Smartmodem 1200 . . . . . ... 389 
Smartmodem 1200B 

w/Smartcom II .... .. . ... 359 
.., - • r 

• • • ~~ 
• _..l,i_ .. .. ~ 

• > _'.. 

~-- 4. 
w' Ij.:.; .. . ~·:_· 

Smartmodem 2400 . . .. . .. . 585 
Smartmodem 2400B 

w I Smartcom II . . . 529 
LOGICSOFT 

Logic (Hayes Comp.) 1200B 
Internal Modem with Mirror 
(Crosstalk Clone) Software . 125 

Logic (Hayes Comp.) 1200 
Baud External Modem . . 149 

Logic (Hayes Comp.) 2400 
Baud External Modem . . .. 269 

Logic 2400B Internal Modem 
2400B w/Software . . .. 299 

PROMETHEUS 
Pro- modem 1200 .. . .. • . ... 229 
Pro- modem 1200B .... .. .. 139 
TOSHIBA 
1200B Laptop Modem 

(T1100 Plus) . . . ... . . .... 299 
ZENITH 
1200B Laptop Modem 

(Z181) .... .. . . ...... . .. 299 

MOUSE INPUT DEVICES 
MOUSE SYSTEMS 
PC Mouse w/DR Halo 2 . .. $119 
MICROSOFT 
Microsoft Mouse (Serial) .... 129 
Microsoft Mouse (Buss) .. . .. 119 

SURGE PROTECTORS 
TRIPPLITE 
Isobar ....... . ..... . .. ... $65 
Isobar RM . . . . . . . . . . 69 

KENSINGTON MICROWARE 

Masterpiece Plus .. . . .. . .. . 119 
LOGICSOFT 
Logic Spike Bar ... . . .. . . ... 39 
Logic Spike Block .. . . . .. . .. 29 
CURTIS 
Diamond . .. . . .. .... . . . . . . 35 
Ruby ... . ..... . . .. . . . . . . . 59 
NETWORK 
Power Mouse . . .. . . . . . . . . . 115 

KEYBOARDS 
KEYTRONIC 
5151 (Deluxe) .. . ... .. . . .. $169 
5151 (AT&T) ...... . ..... . . 189 
LOGIC SOFT 
Logic Enhanced Keyboard . 99 

MEMORY STORAGE 
IOMEGA 
Bernoulli Box (10 + 10) .. . $1999 

Bernoulli Box (20 Mb) .. ... 1849 
Bernoulli Box (20 + 20) .. . . 2399 
Bernoulli Box Plus ..... . .. 4199 

Bernoulli 10 Mb Cartdg. Tripak . 1 


Bernoulli 20 Mb Cartdg. Tripak. 2~ 


HARD DISK DRIVES 
MOUNTAIN COMPUTER 
Hard Drive Card (20 Mb) 

or (30 Mb) . . .. Low Price Ca 

PRIAM CORP. 
60 Mb Internal Hard Drive . $13E 
lnnerspace ID 40 Mb ...... 1H 
PLUS 

,. .... "· -· ...., ~7· 
-, -· f.- ~- - .. ' 

Hard Card 20 Mb . ... . .. ... 6! 
SEAGATE 
10 Mb 112 Ht Int . . .. .. . .... 3i 
20 Mb 112 Ht Int ... . . . . . ... 41 
30 Mb 112 Ht Int .. .. . . ..... 51 
20 Mb Full Ht (AT) . . . .. . . .. 51 
30 Mb Full Ht (AT) ....... . . 6' 
40 Mb Full Ht (AT) . .... . .. . 7: 
80 Mb Full Ht (AT) . ... .. . . 11­

CARTRIDGE TAPE BACK-U 

SYSGEN 
Image Tape Backup 

20 Mb Int . . . . . . . . . . . . $5! 
Image Tape Backup 

20 Mb Ext . ... . . . .... . . . 6! 

TECMAR 

QIC 60 AT (Int) ... .. . .... . 12: 

QIC 60 Ext Tape Backup . .. 15! 

QIC 60 Host Adapter Card ... 1: 


FLOPPY DISK DRIVES 

Panasonic 360 K 112 Ht .. . . $1< 
Tandon TM-100 360 K F/Ht. 1· 
Tandon TM-100 360 K 112 Ht . 11 
Toshiba 360 K1/2 Ht . . . . ... . H 
Toshiba Ext. 5.25 360 Drive .. 31 

BACK UP POWER SUPPLIE 

DATA SHIELD 

200 Wt (PC) . ..... . .. . .. . $2· 

300 Wt (XT) .. . . . .. . . . . ... 3! 


500 Wt (AT) .. .. .. . .. . . . ... 51 
800 Wt (AT) .... . . . .. . .. .. 6 
LOGICSOFT 
Logic 325 WT ... . . ... . . .. 3• 
Logic 450 WT . . . . . 3 
Logic 675 WT . . . 5 
Logic 1000 WT ... . . . . . . ... 8 

*Due to weight restr ictions, Printers and Monitors and some misc. bulk items are shipped UPS-free. All prices and policies subject to change wi thout notice. 
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Reviews 

Reviewer's Notebook ................ . . . .... 227 

by Cathryn Baskin 
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REVIEWER'S NOTEBOOK 


T urboBASIC, Borlandlnternational's 
answer to Microsoft BASIC, has 

elicited yet another BASIC compiler 
from Microsoft: QuickBASIC 3.0. Like 
Turbo BASIC, the new version of Quick­
BASIC supports Intel's 8087 and 80287 
math coprocessors . BYTE technical edi­
tor George A. Stewart, who wrote the 
Product Preview of Borland 's Turbo 
BASIC compiler that appears in the 
March issue, reports below on a prere­
lease version of QuickBASIC 3.0. (For 
more details, see page 60.) 

Beyond the magazine's pages, two ad­
ditional reviews appear in the jun87.sup 
conference on BIX. Robert J. Schalkoff 
examines two implementations of Prolog: 
Chalcedony Prolog 1.10 and Borland's 
Turbo Prolog 1.1 . The two implementa­
tions are quite · different: Unlike Turbo 
Prolog, a typed compiler, Chalcedony 
Prolog is an untyped interpreter. Robert 
recommends Turbo Prolog for beginners 
because of its friendly, structured envi­
ronment, many program examples, and 
compiling capability. Chalcedony Prolog 
is better if you're looking for full Clock­
sin and Mellish compatibility. (Contact 
Borland International, 4585 Scotts Valley 
Dr., Scotts Valley, CA 95066, ( 408) 438­
8400, and Chalcedony Software, 5580 La 
Jolla Blvd., Suite 126, La Jolla, CA 
92037, (619) 483-8513 .) 

In the second BIX review this month, 
John Unger looks at IBM's PC XT Model 
286, a hybrid that's a cross between the 
IBM PC XT and PC AT. Although IBM 
recently dropped the price of the Model 
286 from $3995 to $2810, John still con­
siders this a premium price to pay for a 
PC XT -compatible computer. 

-Cathryn Baskin 
Senior Technical Editor, Reviews 

Microsoft's QuickBASIC 3.0 compiler 
includes support for the 8087/80287 
floating-point processors, allowing ma th­
intensive applications in BASIC to run up 
to 30 times faster than they can on sys­
tems lacking the Intel chip. 

To test QuickBASIC's new math capa­
bilities, I ran the Savage benchmark (see 
Dr. Dobb's Journal, September 1983, 
pages 120 to 122) using Microsoft BASIC 
2.0 and 3.0 and Borland's Turbo BASIC 
l. 0. The host computer was a 4. 77-MHz 
IBM PC equipped with an 8087. 

QuickBASIC 3.0 took 6.4 seconds to 

Thble I: Savage floating-point benchmark results. 

Run-time program Time 

QuickBASIC 2.0 175.5 

QuickBASIC 3.0 6.4 
with 8087 

QuickBASIC 3.0 240.7 
emulating 8087 

QuickBASIC 3.0 175.5 
binary-format 
math pack 

Turbo BASIC 1.0 4.7 
with 8087 

Turbo BASIC 1.0 139.7 
emulating 8087 

run the test and had an error of 8. 7 x 
10-11 

• Turbo BASIC 1.0 ran the test in 4.7 
seconds with an error of 5.0 x 10-12 . 

Table I summarizes the results of these 
and additional tests. 

Numeric coprocessor support is great 
for users whose computers have the 
coprocessor chips but a mixed blessing 
for those who do not. One standard solu­
tion, available in QuickBASIC and Turbo 
BASIC, is for the compiler to emulate the 
coprocessor in software. This approach 
preserves software compatibility but at a 
great cost in speed. For instance, using 
8087 emulation, QuickBASIC 3.0 took 
240.7 seconds to run the Savage bench­
mark with anerrorof2.4 x 10-10

• Notice 
that QuickBASIC 's emulation accuracy is 
different from its 8087 result: Program­
mers must use caution in writing software 
that must run the same way in both copro­
cessor and emulator environments. 

For users who don't have 80x87s and 
don't want to run the slower emulation 
routines, QuickBASIC 3.0 comes with a 
noncoprocessor version; the math mod­
ule is the same one that is used in Quick­
BASIC 2.0 and BASICA and is based on 
Microsoft's own binary-format system. 

What about compatibility between the 
two versions? The most obvious problem 
here concerns random-access data files 
containing numbers in Microsoft's bin­
ary format; these values must be con­
verted to the 80x87' s IEEE format before 
they can be used in a coprocessor en­
vironment. 

Double-precision 
result 

2499.999999941 oo~ 

2500 000000000087 

Error 

~.tl~~ x iu-· 

8.7 x 10- 11 

2500.00000000024 2.4 x 10-•0 

2499.999999941 009 5.899 x 1 o-• 

2500.000000000005 5.0 x 10-12 

2500.000000000005 5.0 x 10-12 

QuickBASIC 3. 0 offers a couple of so­
1 u tions. One is a /MBF configuration 
switch used when you start the program; 
it tells the compiler that all numbers in 
random-access disk files must be con­
verted into the IEEE format as they are 
read into memory and vice versa as they 
are written back out to random-access 
disk files. The other solution is to use a 
set of the new built-in conversion func­
tions for going back and forth between 
the two numeric formats. 

Another more subtle compatibility 
issue regards how programs will operate 
under the IEEE and Microsoft binary­
format systems. The IEEE numbers 
allow for a much wider dynamic range 
and from one to two digits of added preci­
sion. These differences could affect the 
operation of certain programs that com­
pare values for equality or that generate 
very large intermediate results. We 'II 
continue to deal with these issues in fu­
ture reviews of BASIC compilers. 

Numeric coprocessor support isn't the 
only new feature of QuickBASIC 3.0. 
Perhaps most important for program de­
velopers are the improvements to the de­
bugging environment. These include pro­
gram breakpoints; watch variables, 
which give you a dynamic view of se­
lected variables' contents; and the gener­
ation of descriptive compiler error mes­
sages during batch (command-line) 
compilation. 

-George A. Stewart 
Technical Editor 
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SYSTEM REVIEW 


The quest for speed continues. 
With each passing month, the 
speeds of Intel 80286-based 
computers creep inexorably 
higher. 1\vo of the latest speed 
demons are PC's Limited's 
28612 and Wells American's 
A*Star II. These fast machines 
are relatively low-cost clones of 
the IBM PC AT. The 28612 has 
a list price of $1999 for the 
basic model, and the A *Star II 
basic model costs $2295 . They 
are both much faster than the 
PC AT and boast some unique 
capabilities. 

The 28612 is distinguished by 
having a front panel of sorts. 
This feature has all but disap­
peared from personal com­
puters; 10 years ago, nearly 
every machine had one. The 
front panel is a small alphanu­
meric display that tells what the 
computer is doing. When you 
boot the 28612 , it lists the boot­
up ROM programs that are run­
ning. After boot-up, the display 
shows the microprocessor 
speed when it is changed, the 
letter of the disk drive being used, and the 

·number of the track that's being 
accessed. 

The A *Star II that I reviewed came 
configured for network use (see the text 
box "Using the A *Star II LAN" on page 
000), and it signs on calling itself a multi­
user computer. It also came with the 
Wells American Multiuser Network Op­
erating System. This computer is obvi­
ously aimed at the business market; its 
version of GW-BASIC is labeled "Busi­
ness BASIC." Unlike the 28612 , which is 
switchable only between 6 MHz and 12 
MHz, the A *Star II gives you a wealth of 
speed choices. It is switchable among 6, 
8, 10, and 12 MHz, and you can choose 
between no wait states and one wait state 
in the 6- and 8-MHz speeds. This enables 
you to operate add-on boards at their 
highest possible speeds, even if they 

Beyond Turbo 
Wayne Rash Jr. 

6-MHz speeds to satisfy its op­PC's Limited's 28612 
eration or copy protection, you 
can still run at 12 MHz the rest and Wells American's A *Star II, 
of the time. 

You switch between speeds two 12-MHz machines 
by simply typing the Ctrl­
Al t- \ (backslash) key se­
quence. When you shift to 6 
MHz, you are greeted by a sin­
gle beep from the speaker, and 
the front panel says "6 Mz." A 
shift to 12 MHz results in a two­
tone beep and a "12 Mz" read­
ing from the front panel. While 
writing this paragraph, I was 
able to switch speeds from 
within WordStar without 
problems. 

The front-panel display is 
called SmartVu, and it is a 
handy device. Besides telling 
you how fast the· machine is run­
ning, the SmartVu readout can 
display error messages and 
diagnostic indicators. When 
you perform a cold boot, the 
display indicates which ROM 
diagnostic routines are being 
run. When the memory is 

won't go as fast as 12 MHz. 
The great speed of these computers is 

likely to cause problems with add-on 
boards, especially memory boards. [Edi­
tor's note: For more information on.this 
problem, see "Nine PC AT Mult(function 
Cards" by Wayne Rash Jr. in the January 
BYTE.] There was a time when some soft­
ware companies had copy-protection 
schemes that depended on a 6-MHz 
microprocessor on a PC AT to work, but 
this practice has mostly been abandoned. 
I have not found any software that has 
problems running at 12 MHz, although 
some games run too fast to be played. 

The28612 

The 28612 allows you to switch micropro­
cessor speeds at any time. This switching 
can take place within a program, which 
means that ifyou have software that needs 

tested, you get a display of the 
RAM address that is under test. When the 
time comes to boot the system, the word 
boot appears on the display, followed by 
the drive and track that the disk controller 
is telling the drives to read. 

All this activity is reassuring, but 
there ' s more to it than that. If the ma­
chine fails to boot, you can see where in 
the process the failure happened. Ifa pro­
gram hangs, you will see that the disk 
drives are no longer accessing tracks, de­
spite the drive light being on. Next to the 
SmartVu readout are two LEDs: a green 

continued 

Wayne Rash Jr. is a member ofthe profes­
sional staff of American Management 
Systems Inc. (1777 North Kent St., Ar­
lington , J{4 22209), where he consults 
with the federal government on micro­
computers. 
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PC's Limited 28612 Wells American A *Star II 

Company: 

Size: 

Components: 

Options: 

Documentation: 

Price: 

PC's Limited 
1611 Headway Circle, Bldg. 3 
Austin, TX 78754 
(512) 339-6800 

21 by 161/2 by 61/2 inches; 43 pounds 

Processor: Intel 80286, switchable between 6 MHz and 
12 MHz with one wait state 
Memory: 1 megabyte, expandable to 16 megabytes 
Mass storage: One half-height 51/4-inch 1.2-megabyte 
floppy disk drive or one 360K-byte floppy disk drive and 
one 40-megabyte hard disk drive 
Display: 12-inch monochrome, EGA, or CGA; 80 
characters by 25 lines 
Keyboard: 84 keys; 1Ofunction keys; indicator lights for 
Caps Lock, Scroll Lock, and Num Lock keys 
VO interfaces: Eight slots: two IBM PC-compatible, six 
PC AT-compatible; two parallel ports on monochrome 
system; one parallel port on EGA system; two serial ports; 
one game port 

110 adapter card: $99 
EGA video card: $299 
CGA/EGA color monitor: $529 
360K-byte floppy disk drive: $109 
40-megabyte hard disk drive: $849 

User's manual, 102 pages 

Basic system: $1999 
With 40-megabyte hard disk drive, 1.2-megabyte 
5V4-inch floppy disk drive, and EGA color 
monitor: $3499 

Wills American 
3243 Sunset Blvd. 
Wf?£}. Columbia, SC 29169 
(803) 796-7800 

211/4 by 171/4 by 6V2 inches; 37 pounds 

Processor: Intel 80286, switchable among 6, 8, 1O, and 
12 MHz (optional) with one wait state; also switchable 
between no wait states and one wait state for 6 and 8 MHz 
Memory: 1 megabyte, expandable to 16 megabytes 
Mass storage: One half-height 1.2-megabyte 51/4-inch 
floppy disk drive or one 360K-byte floppy disk drive and 
one 30-megabyte hard disk drive 
Display: 12-inch monochrome; 80 characters by 25 
lines 
Keyboard: PC AT-style: 84 keys; 1Ofunction keys; 
indicator lights for Caps Lock, Scroll Lock, and Num 
Lock keys; RT PC-style: 101 keys; 12 function keys; 
indicator lights for Caps Lock, Scroll Lock, and Num 
Lock keys 
VO interfaces: Eight slots; two IBM PC-compatible, six 
PC AT-compatible; two serial ports; one parallel port; 
one game port 

PC-DOS3.1: $85 
360K-byte floppy disk drive: $130 
30-megabyte hard disk drive: $855 
Monochrome monitor: $105 
\/ldeo display card and parallel port: $95 
110 adapter card: $85 
12-MHz capability: $395 
Multiuser Network Operating System: $395 
A *Star II Network adapter card: $395 
A*Star II Network adapter/amplifier card 
(required for a workstation net with more 
than 32 stations): $495 

User's manual, 23 pages 

Basic Model 300 with 30-megabyte hard disk 
drive, 1/0 adapter card, and 1 megabyte 
of RAM: $2295 
Basic Model 300 with A* Star II Network adapter 
card, monochrome graphics adapter, and 
monochrome monitor: $2890 

one, which lights when the computer is 
running at 12 MHz, anda red one, which 
lights when the hard disk is in use. 

The more I used SmartVu, the better I 
liked it. Some applications require long 
periods of disk use, and it's comforting to 
see that the disk and the computer are 
both really working. 

Inside the 28612 

The 28612 has a traditional IBM-style in­
terior layout. It has eight expansion slots, 
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six of which are 16-bit slots. The ma­
chine that I reviewed came with the maxi­
mum of 1 megabyte of memory on the 
motherboard. The 256K-byte, 100-nano­
second memory chips are soldered in 
place, so you'll need to have PC's 
Limited repair your machine if a RAM 
chip fails. 

Located near the left edge of the 
motherboard is a DIP switch used for 
configuring the system. It is very much 
like similar switches on other PC AT 

clones, but, in a nice touch, PC's Limited 
has printed the switch functions next to 
the switch. This means that you don't 
have to dig out the manual every time you 
want to change display cards, for 
example. 

The 40-megabyte Micropolis hard disk 
drive is located in the center of the com­
puter. To the right is the bay for the 1.2­
megabyte floppy disk drive, and enough 
room is left over for two other half-height 
disk drives, tape drives, or additional 



DISK ACCESS IN BASIC (IN SECONDS) 
WRITE READ 

BASIC PERFORMANCE (IN SECONDS) 
SIEVE CALCULATIONS 

SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 40K FILE COPY 

1:l 11 I 1 ~:I 11 1 1 

SPREADSHEET (IN SECONDS) 


LOAD RECALCULATE 

0 5 10 IS 20 25 0 IS 

~6 

52 

88~:. I I I I I I 

• PC'S LIMITED 28612 - WELLS AMERICAN A•STAR II· - IBM PC AT (8 MHZ) 

The graphs for Disk Access in BASIC show how long it takes to write and then read a 64K· 

byte sequential text file to a 30- or 40-megabyte hard disk. (For the program listings, see 

BYTE's Inside the IBM PCs, Fall 1985, page 195.) The Sieve graph shows how long it 

takes to run one iteration of the Sieve of Eratosthenes prime-number benchmark. The 

Calculations graph shows how long it takes to do 10,000 multiplication and 10,000 divi­

sion operations using single-precision numbers. The 40K Format/Disk Copy benchmark 

was not performed because the computers had only one floppy disk drive. The 40K File 

Copy graph shows how long it takes to copy a 40K·byte file using the system utilities. The 

Spreadsheet graphs show how long it takes to load and recalculate a 100-row by 25­
column spreadsheet in which each cell equals 1.001 times the cell to its left. The spread· 

sheet used was Microsoft Multiplan 1.06. Tests on the 28612 were done using MS-DOS 

3.1 and GW-BASIC 3.1. Tests on the A'Star II were done using PC-DOS 3.1 and GW· 

BASIC 3.1. PC-DOS 3.2 and BASICA 3.2 were used for the 8-MHz IBM PC AT. 


mass storage devices. 
The 28612 uses a 192-watt power sup­

ply, which should be adequate for any in­
ternal add-on equipment. The fan that 
cools this supply is louder than most, but 
it is not loud enough to cause distraction. 

Using the 28612 

The 28612 that I reviewed had an optional 
VO adapter card with two serial ports, 
one parallel port, and one game port. 
Also included was PC's Limited's op­

tional EGA video card and CGA/EGA 
color monitor. The monitor is manufac­
tured by Mitsubishi and produces text and 
graphics that are crisp and easy to read. 

The keyboard has the same layout as 
the original PC AT design. The 10 func­
tion keys are on the left side in two verti­
cal columns of five, and the Ctrl key is in 
its traditional location next to the A key. 
The keyboard has a crisp touch with dis­
tinct but unobtrusive audible and tactile 
feedback. 

SYSTEM REVIEW 

The 28612 has an extensive set of user­
selectable routines available in ROM . 
You can access these by simply pressing 
the Ctrl-Alt-Retum key sequence. This 
causes a menu to appear on the screen. 

The machine's ROM menu allows you 
to run the Setup program, park the hard 
disk heads, and find out the meaning of 
the error codes on the SmartVu readout. 
You can also set up some special operat­
ing conditions, such as not requiring a 
monitor or keyboard, or you can disable 
parity checking for RAM . All these capa­
bilities are useful if you need to diagnose 
a problem. 

When you change the configuration of 
the 28612 (by adding more memory, for 
example), you get the same warning as 
you do on other PC AT clones; that is, 
you are alerted to the fact that the amount 
of memory actually in the machine and 
the amount of memory that the machine 
"thinks" it's supposed to have are differ­
ent. Also, as with most other machines, 
you're asked to press Fl to continue. At 
this point, most other PC AT clones re­
quire you to go through the setup menus 
and figure out how much memory you 
need to add. The 28612 also has a menu. 
But once you choose to make the memory 
adjustment, the computer takes care of 
the rest for you. The adjustment is made 
automatically, saved to the battery­
backed CMOS RAM where configura­
tion information is stored, and you are re­
turned to MS-DOS. This is a procedure 
that other companies should consider for 
their machines. 

Getting Started 
Other than instructions forentering infor­
mation about the configuration into 
memory, there's little in the user's man­
ual about getting started with the ma­
chine. The 28612 does not come with MS­
DOS. In addition to the Setup program 
that is supplied on a disk for configuring 
the computer, you 'll need a version of 
DOS and its manual to format and use the 
hard disk. I substituted Zenith's MS­
DOS version 3.1, and it worked fine. 

The A *Star II 
Like the 286 12 , the Wells American 
A *Star II is a fast, capable machine. 
While it lacks the flash of the front-panel 
display, it boasts the widest selection of 
microprocessor speeds of any machine 
I've used. The A*Star II comes with 6-, 
8-, and 10-MHz speeds as standard 
equipment. The 12-MHz speed capabili­
ty is a $395 option. 

Changing speeds on the A *Star II is 
not as convenient as it is on the 28612 • For 
the A*Star II, you have to run a program 
called Speed. You enter SPEED and a nu-

continued 
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SYSTEM REVIEW 

meric value for the proper speed (e.g., 
SPEED/12) at the system prompt. This re­
turns a multiple tone that sounds a lot like 
something from a video game. You can 
do this from within a program, such as 
WordStar, only if the program will allow 
you to execute another program from 
within it. While this is a little more in­
volved than the procedure for the 28612 , 

it's still practical. With many machines, 
you can change their speeds only with a 
switch, and you must reboot immediately 
thereafter. 

Inside the A *Star II 
At first glance, the interior of the A *Star 
II is very much like that of the 28612 • The 
motherboard has eight expansion slots, 
six of which have 16-bit connectors. The 
machine that I reviewed came with an op­
tional adapter card with two serial ports, 
one parallel port, and one game port. The 
30-megabyte Seagate ST4038 hard disk is 
mounted in the center, flanked on the 
right by the 1.2-megabyte 5 'A-inch flop­
py disk drive. There is room for two more 
half-height floppy disk drives, tape back­
up units, or hard disk drives. The power 
supply can handle a hefty 220 watts, 

which should satisfy nearly any require­
ment. 

Despite the similarities between these 
two machines' interiors, there are also 
some important differences. The A *Star 
II's RAM chips are 256K-byte, 120-ns 
SIPs (single in-line packages). They are 
mounted on edge to conserve space. The 
first 512K bytes of RAM is soldered in 
place on the motherboard, and the re­
maining 512K bytes of memory is sock­
eted, allowing easy removal and 
replacement. 

A feature that will be appreciated by 
all-night hackers is that the batteries that 
power the A *Star II's CMOS RAM are 
four standard alkaline AA penlight cells. 
A box of these cells is included with the 
computer, and you can easily get replace­
ments. This will save trouble for all users 
in the long run, because ordering batter­
ies from the factory will no longer be nec­
essary, and users won't have to call in a 
service representative to replace 
batteries. 

On the rear of the machine is a system 
reset switch. This is an important addi­
tion that most clone companies are leav­
ing off of their machines. With a reset 

switch, you have a chance of recovering 
your information if your software crashes 
and the machine does not respond to the 
Ctrl-Alt-Del key sequence. 

Using the A *Star II 
The A *Star II that I reviewed came with 
the optional monochrome monitor made 
by Wells American. The optional video 
display card is a clone of the Hercules 
graphics card. The result is crisp, clear 
text and excellent graphics. The card is 
compatible enough with the Hercules 
card to run Lotus Freelance Plus without 
a hitch. 

1\vo keyboards are available for the 
A *Star II, one of which is a copy of the 
original IBM PC AT keyboard, and the 
other is a faithful copy of the IO1-key en­
hanced keyboard that is on the current PC 
AT. The 84-key keyboard that came with 
my review unit was defective, and it 
caused double characters to show up from 
time to time. A new keyboard solved the 
problem. The Wells American keyboards 
have more obvious tactile and audible 
feedback than the 28612 's, but they are 
not loud enough to be objectionable. 
· Like the 28612 , the A*Star II handles 

Using the A*Star II LAN 

W ells American bills its A *Star II 

as a multiuser business machine. 
One of the reasons for this label is the 
local-area network that the company 
produces for use with the A *Star II. 
\\ells American included an A *Star II 
Network adapter card and a coaxial 
cable with the unit I used for this review. 
I tried it out using the A*Star II as the 
file server and the PC's Limited 28612 as 
a workstation. I also attempted to add a 
Zenith Z-148 to the network as a second 
workstation. 

The Wells American Multiuser Net­
work Operating System is a baseband 
LAN with a data transfer rate of 1.25 
megabits per second. This is slightly 
faster than the I-megabit-per-second 
Corvus Omninet and about one-eighth 
the speed of the IO-megabit-per-second 
3Com version of Ethernet. It is not Net­
bios-compatible. 

Of course, the actual speed at which 
data will transfer depends on many fac­
tors besides the raw capabilities of the 
hardware. Factors that slow a network 
down include the number of users, the 
capabilities of the network software, and 
the level of traffic on the network. As a 
result, most IO-megabit-per-second net­
works 1 irely transfer information faster 
than half their potential speed. 

The \\ells American LAN will sup­
port 256 independent users with a maxi­
mum of 254 workstations, and it wifl 
support up to 250 megabytes of disk 
space. It costs only $395 per worksta­
tion. Of course, you have to add the cost 
of an A*Star II computer, since the net­
work requires that the A *Star II be dedi­
cated as a file server. 

Setting Up 
The preliminary manual states that the 
network is designed so that any user can 
set the network up and use it The inter­
face boards are, according to Wells 
American, easy to install. Given the 
proper· instructions, they may well be. 
Unfortunately, I tried to use this net­
work with the preliminary documenta­
tion. Pictures, drawings, and examples 
would have been welcome. Because of 
this, my installation of the network was 
not entirely successful. 

I did get the network to run, however. 
I was able to set up the A*Star II as the 
file server, and the PC's Limited 28612 

functioned as the workstation. I was able 
to move files to the server and run pro­
grams from there. I was not able to get 
the Zenith Z-I48 to function as a work­
station, however. It refused to recognize 
the existence of the network. I don't 

know if this was due to a compatibility 
problem with the Z-I48 or with the 
LAN. [Editor's Note: Hells American 

. says it has not heard ofany compatibility 
problems with its LAN during installa­
tion on other brands ofcomputers 

I was able to set up a variety of disk 
partitions on the A *Star II, ranging from 
diskG: todiskK:. ThediskF: partition, 
which was supposed to be avail: >le, re­
fused to format. The network is de­
signed to give each user access to as 
many as four public areas of the server's 
disk, as well as an additional four private 
areas. Again, this may have been a prob­
lem with the documentation or my in­
stallation. [Editor's note: Hells Ameri­
can said it did not know what caused the 
problem.] 

Is It Worthwhile? 
Setting up a network is one area in which 
even an experienced user needs detailed 
instructions and plenty of examples. In 
addition, a new user needs easy access 
to technical support. The instructions in 
the preliminary manual are sketchy at 
best. Fortunately, the help rrum Wells 
American is good. Still, youshouldcon­
sider your personal skills in this area be­
fore you take on the task of becoming a 
network administrator. 
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changes in configuration with aplomb. 
While the procedure for the A *Star II is 
slightly different, you still must press the 
Fl key and proceed to the setup menu in 
ROM. As with the 28612 , the A*Star II 
takes care of making the changes in con­
figuration; you need only give it permis­
sion to do so. 

Getting Started 
Included with my A *Star II was the sys­
tem setup disk and a copy of IBM's PC­
DOS 3 .1. Wells American offers PC­
DOS 3 .1 as an option for $85. There is 
specific information in the hardware 
manual about getting the computl... run­
ning, but without the PC-DOS manual, a 
novice user wouldn't have enough infor­
mation to format and use the hard disk 
drive. My review machine also came 
with the optional Multiuser Network Op­
erating System for Wells American's 
local-area network, as well as drivers for 
the monochrome graphics card. 

Documentation and Service 
Neither of these computers excels in the 
completeness of its documentation. Of 
the two, however, the 28612 has the supe­
rior user's manual. This is not to say that 
the A *Star II' s manual is inadequate, but 
that it contains the minimum information 
necessary. 

The A *Star II user's manual is only 23 
pages long. It includes a number of draw­
ings that clearly illustrate the procedures 
being covered, and basic operations are 
explained. Also included is a discussion 
of some of the initial steps necessary for 
setting up the system with PC-DOS. 

The 28612 user's manual also contains 
all the information you need to set up and 
operate the system. In addition, it gives 
clear explanations of troubleshooting, 
adding accessories, and a description of 
operations supported by the ROM. Re­
grettably, it also contains some errors in 
its description of the Smart Vu functions. 
A function called SmartVu Scan, a bar 
graph display that is available on other 
PC's Limited computers, such as the 
2868 and the 286 10 , was not available on 
my review machine. 

Neither PC's Limited nor Wells Amer­
ican has a large national dealer network. 
In situations such as this, service is al­
ways a concern. Wells American has re­
tained the RCA service organization to 
provide repairs of its equipment. RCA 
service is widespread, so service should 
be readily available. PC's Limited 
doesn't offer third-party service, but it 
does offer to help resolve problems over 
the phone when you call its toll-free num­
ber. When this will not work, you must 
ship the computer back to PC's Limited's 
service facilities. The company says that 

you need to call for a return authorization 
before shipping your computer. 

The benchmark times for these ma­
chines were very similar-within a few 
tenths of a second of each other. I per­
formed benchmarks on the hard disks 
only and used a larger spreadsheet devel­
oped for faster machines for the Spread­
sheet benchmarks. 

The times obtained for these tests echo 
the closeness of the times in the other 
tests. The results for the Sieve and Calcu­
lations benchmarks show these machines 
to be almost twice as fast as the 8-MHz 

IBM PC AT. For the complete bench­
mark results, see page 231. 

The Final Verdict 
I enjoyed working with both of these ma­
chines. Of the two, I preferred the PC's 
Limited 28612 , primarily because of the 
SmartVu readout and the ease of chang­
ing speeds. However, I was concerned 
with the limited service arrangements . 
Frankly, I would not refuse either ma­
chine if! had to work with one on a regu­
lar basis. These machines perform well, 
and they are quite fast. • 

Arity/Prolog. Not for the meek. But Arity/ 
Prologe is for you .. .if you hunger for the power to create 
sophisticated programs right on the IBM';) PC. Everything 
from weather prediction and process control systems to 
database design and medical diagnostic software. 

It's for you if you're already building programs on the 
PC and now want to do things you've never done any­
where but on a VAX™ or mainframe. And it's for you if 
you've read all about the new programming technologies 
and are ready to start coding. 

Whatever your need, Arity/Prolog offers a total 
development environment including Arity /SQL and 
Arity/Expert. It even has an open architecture so you 
can work with other languages and software packages. 

So if you're ready to boldly face the future of program­
ming now, write for more information and an Arity power 
mask: Arity, 30 Domino Dr., Concord, MA 01742. Or 
call l-800-PC-Arity (in MA 617-371-1243).(...:"). 

,:):.,, .. ... 
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COMPLETE! 
With One 360k Floppy 

and One 20Mb Hard Drive 

PRO-PLUS+™ KT TURBO PRO·PLUS+rM AT TURBO 


Requests For Bids 
on High Volume 

Orders Welcomed 

MICROSERVE Computer Products are the Highest 

Quality and Best Values on PC/XT and AT Compatibles! 


STANDARD FEATURES: 
IBM PC/XT Compatible 
4/8 MHZ CPU speeds 
640k RAM Memoiy 
TIM> 360k Diskette Drives 
150 Watt Switching Power Supply 
FCC Approved Chassis 
AT Style Keyboard 
High-Resolution Amber Monitor 
Hercules Compatible Graphics Card 
Parallel Port 
User Manual 
Complete and Ready to Run! 

HARD DRIVES 
Seagate 20Mb w/conlr. ST225 ... $335 
Seagate 30Mb w/contr. ST238 •••. 389 
Seagate 20Mb for AT ST225 ..••• 289 
Seagate 30Mb for AT ST4038 . • •• 529 
Seagate 40Mb for AT ST251 •.... 629 
Seagate 80Mb for AT ST4096 •••• 929 

MONITORS 
Amber TTL w/Tilt Swivel Base •.• $119 
Color RGB Monitor •....•.•.•... 279 
EGAMonitorw/Card ..•...•..••. 569 

:MOST ORDERS SHIPPED 

WITHIN 48 HOURS 


PRINTERS 
Panasonic 1080! .•.•••• •. ..• $2·19 
Panasonic 10911 • • ••••••• • ••• 269 
Okldata 182 ................ 229 
Okidata 192+ ............... 350 
Okidata 193+ •••• • •••••••••• 525 
Citizen 1200 . . . . . . ...... . . .. 189 
Citizen MSPto ............... 279 
Citizen MSP20 ••••••••••••••• 315 
CitizenMSP15 •••• • •••••••••• 379 
Citizen MSP25 ........... .. .. 459 
Toshiba P321 •••••••• • ••••• • 445 
Toshiba P341E ....... .... ... 659 
Toshiba P351111 •••...•• • ..... 929 

STANDARD FEATURES: 
IBM AT Compatible High Resolution Amber TTL Monitor 
6/10 MHZ CPU speeds Hercules Compatible Graphics Card 
1 Mb RAM Memory On-Board Clock/Calendar 
One High Density 1.2 Mb Diskette Drive Parallel Port 
Hard/Floppy Disk Controller Card CJser Manual 
200 Watt Switching Power Supply lAN & Multi-Oser Ready 
FCC Approved Chassis Complete and Ready to Run! 
Enhanced AT Style Keyboard 

CALL MICROSERVE FOR QUOTES 
ON CONFIGURATION OF YOUR CHOICE 

~* PURCHASE WITH CONFIDENCE! 
Here is our commitment to you: 

30 Day Money-Back Gua ntee - If you are 
satisfied with any item you purchase from MicroServe, 

not 

you may return it within 30 daJJs ofthe date ofshipment 
for a full refund. Returns must be "as-new", not modified 
or damaged, with all warranty cards, manuals, and 
original packing intact, and must be pre-authorized by 
MlcroServe, and be shipped prepaid and insured 
One Year Limited Warranty - MlcroServeCorporatlon 

'?'i warrants the products it manufactures lo be free from 
~	 defects in materials and workmanship for a period of 

one year from the date ofshipment. During this one year5 period, MicroServe will repair or replace, at its opUon, 
any defectioe products or parts at no additional charge, 
prooided the product is returned, shipping and insur· 
ance prepaid, lo the MlcroServe repa.lr facility. 

{7 ITTfoo~000600!TERMS: All prices subject to chan~e al Authorization number obtained from 
without notice. Shipping 1s FOB Phoenix, MlcroServe in advance must be shown on 
AZ. Minimum shipping charge is $2.50. the shipping label for all returns. 
UPS C.O.D. is $3.00 additional. Arizona CALL TOLL FREE:

All systems are burned-in and tested for 24
residents only, add 6.7% sales tax. Allow hours. We configure systems boards, set up
extra two weeks shipping time when paying switches, format hard drives, petfonn all
by personal or company check. No extra diagnostics, and check the system with 1-800-621-8285charge for MasterCard or VISil orders. All yoir monitor. All systems are FCC approved:
shipments sent insured. A Returned Materi· Class 15J, Pa-t R 	 (In Arizona, Call: 1-252-0017)
IBM PC/XT and AT are registered bademarks of IBM Corp. 
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Turbo-Amiga 

Warren Block 

The Turbo-Amiga add-on pack- sidering the ease with whichA peripheral for 
age for the Amiga 1 000 by you can install the hardware, 
Computer System Associates they were sufficient. [Editor'sthe Amiga 1ODO that's actually
(CSA) consists of Motorola's note: 1he documentation now 
68020 processor, a 68881 math 
coprocessor, and 512K bytes of 
32-bit-wide RAM for $3670. 
The Turbo-Amiga connects to the expan­
sion slot of the Amiga 1000 and essential­
ly takes over the machine when it runs. 
Housing for the processor and memory 
cards is provided by a five-slot Zorro­
com pa ti ble expansion box, which is 
called the Turbo Chassis, with a 100-watt 
switching power supply and cooling fan. 
(Zorro is a bus standard designed by 
Commodore that expands the 86-pin ex­
pansion slot to a 100-pin backplane.) One 
slot on the Chassis is occupied by the 
68020/68881 processor board, and an­
other is taken up by the 512K-byte mem­
ory board, leaving three slots for other 
expansion options. 

CSA also offers a 2-megabyte 32-bit­
wide memory board, an SCSI (small 
computer system interface) hard disk 
controller, and 20-, 40-, or 80-megabyte 
hard disks to fit inside the Turbo Chassis. 
Also available is a removable portable Se­
cure Data Cartridge (essentially a self­
enclosed 20-, 40-, or 80-megabyte hard 
disk) for applications in which security or 
portability of data is necessary. [Editor's 
note: CSA also offers a board with a 
68020 processor and a 68881 copro­
cessor, as well as a 32-bit 512K-byte or 
2-megabyte memory board for the Amiga 
2000. Jhe processor board fits into the 
2000's processor slot, and the memory 
boards.fit into the Amiga bus slot. These 
products will be available when Commo­
dore begins shipping the Amiga 2000.] 

Hardware and Software 
The Turbo-Amiga's 32-bit 68020 proces­
sor runs at 14.28 MHz, twice the speed 
of the Amiga's 32-116-bit 68000. An­
other increase in speed is possible using 
the Turbo-Amiga' s 32-bit-wide memory, 
allowing you to fetch a 32-bit memory · 
value with one 68020 processor access 

another computer 

rather than the two required for the 16­
bit-wide Amiga lOOO's RAM. The data­
bus connection between the Amiga 1000 
and the Turbo-Amiga is only 16 bits 
wide, so any transfer of data between the 
two devices will not benefit from the use 
of the Turbo-Amiga's memory. Addi­
tionally, graphic images must be located 
in the 16-bit-wide memory on the Amiga 
1000 for the blitter chip to address them. 

The Turbo Chassis is a 10- by 9-inch 
metal box that is the same beige color as 
the Amiga and has large rubber feet on 
the bottom. On the front are two LEDs: 
One is a power indicator, and the other 
shows when the internal hard disk is 
being accessed. The latter is unused 
when the hard disk option is not present 
(as was the case with the review unit I ex­
amined). Four vertical slots in the front of 
the box allow air circulation for the inter­
nal boards. The construction is rugged 
and somewhat utilitarian. 

Included with the Turbo-Amiga is a 
31/2 -inch floppy disk with programs for 
enabling and testing the Turbo-Amiga: 
ABasiC version 1. 0 (Metacomco' s 
BASIC interpreter that was originally 
packaged with the Amiga), BASIC pro­
grams for testing the Turbo-Amiga ' s 
memory and 68881 math coprocessor, 
and a public domain program that plots 
Mandelbrot graphics. 

The documentation provided with the 
unit that I reviewed consisted of two bind­
ers with photocopied instruction sheets 
prominently marked "Preliminary ." The 
sheets were copies of various articles de­
scribing the 68020 and 68881 chips; eri­
gineering drawings of the chassis, pro­
cessor, and memory boards; and 
benchmark times and listings. The sec­
tions describing the installation and use 
of the Turbo-Amiga were terse, but, con-

provided with the Turbo-Amiga 
consists of two manuals: 68020 
Turbo User's Manual and 

68020 Turbo User's Manual and Illus­
trated Parts List.] 

Installation and Use 
To connect the Turbo-Amiga, you re­
move the plastic cover to the Amiga 
lOOO's expansion port and slide the 
Turbo-Amiga's connector into it. This 
makes the computer about 9 inches 
wider, which presents a problem if you 
own an external disk drive, as the Turbo­
Amiga occupies the area where the drive 
normally rests. However, you can resolve 
this problem and save space by setting the 
external disk drive vertically on top of the 
Amiga 1000 between the monitor and the 
Turbo-Amiga. 

The documentation warns that you 
should always apply power to the Turbo­
Amiga first instead ofto the Amiga 1000, 
lest you damage both machines. The sim­
plest way to accomplish this is by plug­
ging the Amiga 1000 and the monitor into 
the electrical outlets provided on the back 
of the Turbo Chassis. 

My initial experiences with the Turbo­
Amiga were frustrating :The system 
would usually, but not always, crash 
when I loaded another disk into the disk 
drive. The documentation warned that 
some Amigas might require a small hard­
ware patch to work correctly with the new 
equipment due to inadequately grounded 
chips on the Amiga's Kickstart RAM 
daughterboard. Installing the patch voids 
the warranty on the Amiga, but, since 
mine had expired, I went ahead and in­
stalled it. The patch consisted of solder-

continued 

Warren Block (1921 5th St., Apt. 3, 
Rapid City, SD 57701) is a freelance 
writer who has been interested in com­
puters since 1979. 
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Turbo-Amiga 

Type DISK ACCESS IN BASIC (IN SECONDS)
Expansion chassis with a 68020 
processor, a 68881 math coprocessor, WRITE READ 

and 512K bytes of RAM for the 
Commodore Amiga 1 000 

Company 
Computer System Associates Inc. 
7564 Trade St. 
San Diego, CA 92121 
(619) 566-3911 BASIC PERFORMANCE (IN SECONDS) 

SIEVE CALCULATIONS 
Size 
10 by 9 by 83/4 inches; 11 pounds 

Components 
Processor: 14.28-MHz Motorola 
68020 wit.h 68881 math coprocessor 
Memory: 512K bytes of 100­
nanosecond, 32-bit-wide RAM 
Chassis: Five-slot Zorro backplane SYSTEM UTILITIES (IN SECONDS) 
with 1OD-watt switching power supply and 40K FORMAT/DISK COPY 40K FILE COPY 
fan 0 10 20 30 40 50 0 10 20 30 40 so 

Software 
One 31/2-inch disk with ABasiC 1.0 
and utility, test. and demonstration 
programs; not copy-protected ~:: I I I I I Fl :I I l l 
Options 
2-megabyte 32-bit static memory SPREADSHEET (IN SECONDS) 

board: $3995 LOAD RECALCULATE 
SCSI hard disk controller: $745 0 10 15 20 25 0 5 10 15 20 25 

20-megabyte hard disk: 
40-megabyte hard disk: 
80-megabyte hard disk: 
20-megabyte Secure Data 

Cartridge: 

$945 
$2200 
$2300 

$895 E.. r~ I I I I 
40-megabyte Secure Data 

Cartridge: $3895 - AMIGA 1000 • TURBO-AMIGA 
80-megabyte Secure Data 

Cartridge: $4090 
Turbo Chassis for Secure Data 

Cartridge: $995 

Amiga 2000 products: 
68020/68881 processor board: $1480 
512K-byte 32-bit static memory 

board: $1295 The graphsforDiskAccess in BASIC show how long it takes to write and then read a 64K­
2-megabyte 32-bit static memory byte sequential text file to a blank floppy disk. (For the program listings, see BYTE's Inside 

board: $3995 the IBM PCs, Fall 1985, page 195.) The Sieve graph shows how long it takes to run one 
iteration of the Sieve of Eratosthenes prime-number benchmark. The Calculations graph 

Documentation shows how long it takes to do 10,000 multiplication and 10,000 division operations using 
68020 Turbo User's Manual single-precision numbers. The System Utilities graphs show how long it takes to format 
68020 Turbo User's Manual and and copy a 40K-byte file using the system utilities. The Spreadsheet graphs show how 
Illustrated Parts List long it takes to load and recalculate a 25- by 25-cell spreadsheet in which each cell 

equals 1.001 times the cell to its left. The Calculations benchmark had to be modified (the 
Price DEFSNG statement was removed) before it would run. Tests were run using Kick­
68020/68881 processor board: $1480 startMlorkbench 1.2. The spreadsheet used was Lattice's U nicalc 1.0; Metacomco's 
512K-byte 32-bit static memory ABasiC 1.0 was used for all BASIC tests. Note: The System Utilities times originally re­

board: $1295 ported in the Amiga 1000 review (October 1986 BYTE, page 234) are in error. The cor­
Turbo Chassis: $895 rect times are presented here. 

I 

I 

- - 91 
I 

:is 
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ing a jumper between three points on the 
daughterboard, and this operation cured 
the problem . Although the modification 
should be unnecessary on most Amigas, 
individuals who know their way around 
with a soldering iron should have no 
problems with it, although you should 
check with CSA to confirm\hat the patch 
is necessary before trying it. This is be­
cause there is no pattern to the problem: 
It can plague a new or an old Amiga 
1000. 

When the Turbo-Amiga and the Amiga 
1000 are turned on in sequence, the 
Turbo-Amiga's 68020 processor takes 
control of the bus, disabling the Amiga's 
68000. At this point, running the 
CSAMemon program included on the 
disk enables the memory in the Turbo­
Amiga, allowing it to realize its full speed 
potential. You can modify the Startup-Se­
quence script file to call CSAMemon 
every time you boot the machine. 

Performance 
The Mandelbrot graphics program pro­
vided on the disk is a good example of the 
power of the 68020/68881 combination. 
A normal Amiga can plot the demonstra­
tion graphic in about 50 minutes; in con­
trast, the Turbo-Amiga runs it in about 3 
minutes . 

For more precise measurements of 
performance, I ran various benchmarks 
in three languages: FOIITRAN, Modula­
2, and the BASIC system tests normally 
performed for a system review. See page 
000 forthe BASIC benchmark results and 
table 1 for results of the FORTRAN and 
Modula-2 Sieve benchmarks. The 
"Products Used" text box provides more 
information on the compilers I used for 
the tests. Both the Amiga 1000 and the 
Turbo-Amiga had 5 l 2K bytes of internal 
memory and two disk drives, and I used 
Kickstart/Workbench 1.2 in all cases for 
consistency. 

The Spreadsheet benchmark results 
hint at the kind of performance increase 
you can expect from programs not written 
expressly for use with the Turbo-Amiga, 
as was the case with the spreadsheet I 
used (lattice's Unicalc 1.0). Not only 
did the Spreadsheet Recalculate run more 
than three times faster than normal, but 
the Spreadsheet Load time was cut by 
about two-thirds. 

Benefits and Drawbacks 
Most operations I performed with the 
Turbo-Amiga in place were noticeably 
snappier. Using the Command Line In­
terface (CU) became much quicker and 
more responsive. Program compile times 
were reduced, although the compilers 
tested were restrained by the amount of 
necessary disk I/O. Adding one ofthe op­

tional hard disks to the Turbo Chassis erations are MOVE SR, <ea>, MOVE <ea>, 
would help speed things up more, as SR, ANDI <data>, SR, and EORI <data>, 
would the addition of more memory to SR.] Executing a restricted instruction 
the unit. causes a Software Error_Task Held 

One recurrent problem I had was soft­ message, after which the computer resets 
ware incompatibility; some of the opera­ itself. The few programs that had this 
tions that are performed by the 68000 problem were either old or from the pub-
without question are restricted in the 1 i c domain. Since Commodore has 
68010 and 68020. [Editor 's note: Such warned developers to keep code compati­
operations modify the status register, and ble with the 68010/68020 processors, 
Motorola made them privileged to prop­ this problem will most likely be short­
erly support the virtual machine mode in lived. Some programs with this problem 
the 68010 and 68020. A few of these op- continued 

Products Used 

A bsoft (4268 North Woodward, TRAN/020 a necessity. 
Royal Oak, Ml 48072, (313) 549- The Modula-2 compiler I used was 

7111) makes FORTRAN and BASIC TDI Modula-2 version 2.20 (Devel­
compilers foc the Amiga, Atari ST, and oper's version) from TDI Software Inc. 
Macintosh. Absoft lent me a copy of its ( I 0410 Markison Rd . , Dallas , TX 
FORTRAN/020 version 2.2d compiler 75238, (214) 340-4942). It includes a 
for use with the Turbo-Amiga. FOR­ complete library to interface with the 
TRAN/020 is a complete implementa­ Amiga's graphics, sound, and system 
tion of FORTRAN 77 for the Amiga and routines. The compiler is available in 
costs $495. It generates code optimized several configurations: the Regular ver­
for the 68000 and 68020 microproces­ sion ($99.95), the Developer's version 
sors, includes a debugger, and has a li­ ($149.95), and the Commercial version 
brary for use with the 68881 math co­ ($299.95). I had difficulty getting the 
processor. It is source-compatible with Developer's version to work with the 
Absoft's FORTRAN compilers for the Turbo-Amiga; sometimes it ran smooth­
Atari ST and Macintosh. I was pleased ly, and other times it would cause a sys­
with the quality and ease of use of this tem crash. According to TDI, version 
product. Ifyou purchase a Turbo-Amiga 3.0 of TDI Modula-2, which is now 
for number crunching or scientific ap­ shipping, works with a 68010 or 68020 
plications, you should consider FOR- processor. 

Table 1: FOKIRAN and Modula-2 Sieve benchmarks. All times are in 
seconds. 1he two versions ofthe Sieve program used were identical except for 
the number ofarray elements. 1he Short Sieve (the version BYTE uses for 
benchmark tests) has an array size of7000 elements, while the Long Sieve's 
8191-element array is the same as that used in "Eratosthenes Revisited: 
Once More Through the Sieve," in the January 1983 BYTE. Absoft's 
FORTRAN/020 version 2.2d and 1D/'s Modula-2 version 2.20 
(Developer's version) were used. Since there are no special provisions for 
using the 68020 or 68881 chips with the JD/ Modula-2 compiler, the 
program was compiled and linked normally for both the Amiga 1000 and the 
Turbo-Amiga. When run with the Turbo-Amiga, Absoft 's 68881 hardware 
floating-point math library (m81. rl) ims linked to the program. For use on an 
Amiga 1000, the software floating-point library (j77. rl) \ills used. Both 
Sieve programs were modified to run 100 iterations (rather than the normal 
10) to make measurement ofexecution speed more accurate. The execution 
times were then divided by JO to provide the results shown. 

Short Sieve Long Sieve 

FORTRAN Modula-2 FORTRAN Modula-2 

Amiga 1000 
Turbo-Amiga 

5.6 
1.0 

5.9 
1.4 

6.5 
1.2 

6.9 
1.7 
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are usable with the public domain Deci­
GEL program, which attempts to correct 
code with operations illegal to the 68010 
and 68020. [Editor's note: For more in­
formation on DeciGEL, see the review 
"Public Domain Software for the Amiga " 
by Warren Block in the February BYTE.] 

Another problem was that Amiga 
BASIC would not run correctly with the 
Turbo-Amiga enabled. For example, al­
though Amiga BASIC would start proper­
ly, I could not load a file; instead, I got a 
File not found error message, even 
though the file existed. According to 
Commodore, the reason this error occurs 
is that Amiga BASIC uses only 24-bit ad­
dressing, and loading Amiga BASIC into 
a 32-bit address space on the Turbo­
Amiga' s memory board ca uses the 
errors. CSA provides ABasiC with the 
Turbo-Amiga for this reason, but it is in­
compatible with Microsoft BASIC. Since 
practically all the BASIC programs avail­
able in the U.S. are written with a Micro­
soft interpreter, this limits the availability 
of BASIC software. 

You can use Amiga BASIC on the 
Turbo-Amiga by disabling the 32-bit 
memory, which is done by simply not 
running the CSAMemon program when 
you start the computer. However, I still 
found an Amiga BASIC program, Obj­
Edit, that caused crashes that didn't oc­
cur when the Turbo-Amiga was dis­
connected. 

The Bottom Line 
Rather than looking at the Turbo-Amiga 
package as an upgrade to the Amiga, it's 
more appropriate to think of it as an ex­
tremely high performance Amiga clone 
from another company . The Turbo­
Amiga has some incompatibilities with 
the regular Amiga, such as the problems 
with Amiga BASIC, but the inability to 
use Amiga BASIC won't bother those 
who want to run only calculation-inten­
sive programs in FORTRAN. 

Although the combination of the 
Amiga and the Turbo-Amiga upgrade is 
somewhat high-priced for a microcom­
puter ($4965, which includes 512K bytes 
of 32-bit RAM for the Turbo-Amiga and 
a $1295 list price for an Amiga 1000), its 
performance is in the rang·e of a much 
more expensive minicomputer. For ex­
ample, compare the FORTRAN Long 
Sieve benchmark times in table 1 to those 
in "Eratosthenes Revisited: Once More 
through The Sieve" by Jim and Gary Gil­
breath in the January 1983 BYTE; the 
combination ofthe Turbo-Amiga and Ab­
soft's FORTRAN/020 beats all the times 
listed for the VAX-111780 in the January 
1983 article. 

It is interesting to compare the Turbo­
Amiga system to computers that use the 
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new 80386 chip. [Editor's note: For two 
examples of these computers, see the re­
view "The ALR Access 386 and the Com­
paq Deskpro 386" by Stanley J. Wl'zola 
and Curtis Franklin Jr. in the February 
BYTE.] In terms of performance, the 
Turbo-Amiga comes close to the 80386­
based machines (29 seconds for the Sieve 
benchmark on the Turbo-Amiga versus 

21 seconds for the Compaq Deskpro 
386), and it adds the Amiga lOOO ' s 
graphics capabilities to the battle. 

Professionals in need of a well-made 
computer that combines the Amiga's 
graphics prowess with the sheer compu­
tational power of the 68020/68881 chip 
set should take a close look at the Turbo­
Amiga. • 

Pick of the Litter 

William H. Murray and Chris H. Pappas 

With graphic user interfaces becoming 
more and more popular, a proliferation of 
companies are selling mice to traverse 
these interfaces. A mouse can simplify 
maneuvering around windowing environ­
ments, such as Microsoft Windows or 
DESQview, paint programs, or com­
puter-aided design programs, such as 
AutoCAD. Companies have come up 
with ways to add mouse support to pro­
grams that were not originally designed 
to be used with a mouse. 

We've compared features of eight dif­
ferent mice: the Microsoft Mouse ($175 
and $195 for the bus and serial models, 
respectively), the Logitech Bus Mouse 
($149) and C7 Mouse ($99), Mouse Sys­
tems' PC Mouse Bus Plus ($199), 
Summagraphics' SummaMouse ($119), 
and The Torrington Company's Manager 
Mouse models IOOIC-IR ($229) and 
IOOIC-KF ($179). See table 1 for a com­
plete list of features. 

These eight models are for use on the 
IBM PC, XT, AT, and compatibles; we 
tested all of them on an 8-MHz PC AT 
with 640K bytes cf memory, an 8087 
math coprocessor, and one serial port. 
We'll discuss the advantages and disad­
vantages of two- and three-button mice 
and compare mechanical versus optical 
operation, as well as corded versus cord­
less models. We 'II also take a look at the 
usefulness of the bundled software. 
We've noted the number of ICs used to 
build the mice; fewer chips probably 
mean higher reliability. We tested the 
mice with a variety of software packages, 
including WordPerfect, dBASE III, Lotus 
1-2-3, Reflex, Turbo Prolog, AutoCAD, 
Microsoft Windows, and DESQview. We 
had no trouble installing and running any 
of the mice with these programs. 

Interfaces 
Mice must have a hardware interface to 
the computer and a software interface to 

an application program. Each mouse 
comes with software that you install 
either at run time or boot time that tells 
application programs how to communi­
cate with the mouse. The software con­
trols the cursor position, and the mouse 
moves the cursor relative to the initial po­
sition at start-up. 

Because the Microsoft Mouse was the 
first mouse for the IBM PC and compati­
bles to gain widespread use, its software 
interface has become the de facto stan­
dard. While other mice may provide an 
interface that is a superset of the Micro­
soft Mouse driver software, they all pro­
vide the ability to run software written for 
the Microsoft Mouse interface standard. 

The hardware interface between the 
mouse and the computer fulls into two 
categories-serial or bus. Most compa­
nies selling mice today offer both ver­
sions, and each has advantages and disad­
vantages. A serial mouse plugs into serial 
port 1 or 2 on the computer and sends 
data to the mouse software that the user 
installs. The serial mouse's speed of data 
transmission is limited by the data rate of 
the mouse software ( 1200 bits per second 
for all the mice we reviewed). The disad­
vantage of the serial mouse is that it ties 
up one of your serial ports. The advan­
tage is that it's easy to move between 
computers: You simply unplug it from 
the serial port of one and plug it into the 
serial port of the other. 

A bus mouse has its own interface card 
that plugs into a peripheral socket on the 
IBM PC, XT, or AT, so it does not tie up 
one of your serial ports. It transmits 
information in a parallel fashion. Its 
speed of data transmission is limited only 
by how fast the interface board can be 
polled, which is determined by the clock 
rate of the computer you are using. We 
found in practice that the faster speed of 
the bus mouse was not much of an advan­
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HARDWARE REVIEWS 

Table 1: Summary ofmouse 
features. Cord length sizes are in feet; 
pad sizes are in inches; 
resolutions are in dpi. For those mice 
where we reviewed two versions, 
the systems mentioned are compatible 
with both. The $149 price for the 
l.JJgitech Bus Mouse now includes 
l.JJgiPaint in addition to the other 
software listed. 1he l.JJgitech C7 
Mouse is also available bundled 
with l.JJgiMenu, Click, M 1-2-3 Shell, 
and Point for $119; for an 
additional $30, LogiPaint is 
included. 1he Manager Mouse 
1001C-KF is available for $139 
bundled with mouse-driver 
software only. In March, Mouse 
Systems introduced a new model of 
its PC Mouse Bus Plus, which, 
according to the company, is more 
reliable. It does not come bundled 
with PC Paint Plus and costs 
$179. Summagraphics now offers a 
SummaMouse that doesn't require 
an external power supply. Call the 
individual companies for the latest 
prices and configurations. 

Company Name Price Type Buttons 

Microsoft Corp. Microsoft Mouse: 
16011 Northeast 36th Way Bus $175 Mechanical 2 
PO. Box 97017 
Redmond, WA 98073 Serial $195 Mechanical 2 
(206) 882-8080 

Logitech Inc. Logitech 
805 Veterans Blvd. Bus Mouse $149 Optomechanical 3 
Redwood City, CA 94063 
(415) 365-9852 C7 Mouse $99 Optomechanical 3 

Mouse Systems Corp. 
2600 San Thomas 

PC Mouse 
Bus Plus 

Expressway 
Santa Clara, CA 95051 
(408) 988-0211 

Summagraphics Corp. 
777 State Street Ext. 

SummaMouse 

Fairfield, CT 06430 
(203) 384-1344 

The Torrington Co. 
59 Field St. 

Manager Mouse: 
1001C-IR 

PO. Box 1008 
Torrington, CT 06790 
(203) 482-9511 

1001C-KF 

$199 

$119 

$229 

$179 

Optical 3 

Optical 3 

Mechanical 3 


Mechanical 3 


tage over the serial mouse, because mov­
ing a mouse fast enough to hit the 1200­
bps limit is unlikely. A drawback of the 
bus mouse is that, to move it between two 
computers, you have to open the ma­
chine, pull out the interface card, and in­
stall it in the other computer. 

Movement Detection 
There are two ways in which mice can de­
tect movement: by use of either a variable 
resistor or a data encoder. Of the eight 
units reviewed, the Microsoft Mouse is 
the only one that employs variable resis­
tance. As the mouse moves, electronic 
circuitry detects a change in resistance 
because the trackball is connected to a 
potentiometer. The circuitry passes that 
information to the mouse software, which 
the user has already installed. The accu­

. racy of the mouse is dependent on the lin­
earity of the two variable resistors (one 
for horizontal and one for vertical direc­
tions). The disadvantage of a mechanical 
mouse is that the trackball can pick up 
dust and dirt from the desktop. 

All the other mice use some sort of di­
rect data encoding for detecting move­
ment. This involves sending "make-and­
break" signals from the mouse to the 
port-a digital form of encoding that 
tends to be more precise than the analog 
encoding of variable resistors. 

A mouse can generate this make-and­
break information in different ways. Op­
tical mice, such as the SummaMouse and 
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the PC Mouse Bus Plus, require a special 
pad for operation, and they detect motion 
by the interaction of a light beam and a 
detector, which are located in the mouse, 
with the reflection of the light from the 
grid pattern on the pad. Optical mice pro­
vide the most trouble-free operation, 
since there are no wheels or balls to get 
clogged with dust or dirt. 

Optomechanical mice require no spe­
cial pad for operation. In these mice, 
movement is transmitted to a rotating 
wheel that has a special code on it. The 
Logitech Bus Mouse and C7 Mouse, the 
only optomechanical mice of the eight, 
use an encoding wheel to chop a light 
beam, sending coded make-and-break in­
formation to the port. The Manager 
Mouse, which is purely mechanical, uses 
a similar concept, but, instead of a light 
beam, it uses an encoding wheel with a 
conducting metal pattern. Special spring 
wires rub against the conducting metal 
pattern and send the coded make-and­
break information. 

Microsoft Mouse 
The Microsoft Mouse is a two-button 
mouse. Most vendors writing software 
with mouse support will make sure that 
their software works with the Microsoft 
Mouse. Also, most software available to­
day requires only a two-button mouse; 
generally, software requiring three but­
tons is developed only by vendors of 
three-button mice. 

Internally, the Microsoft serial and bus 
mice differ greatly, although both offer a 
resolution of200 dots per inch. First, the 
serial mouse has two surface-mounted 
I Cs that encode and send the information 
on mouse movement. The ICs are not 
necessary in the bus mouse because the 
separate peripheral board interfaces the 
resistor readings to the computer. These 
mice require only minor cleaning. 

Logitech's Mice 
With regard to hardware, Logitech's C7 
Mouse is our favorite. This three-button 
mouse offers a resolution of 200 dpi. It 
has a high-quality rubber-coated track­
ball, just like that of the Microsoft 
Mouse, which moves easily over almost 
any surface. But, unlike that of the 
Microsoft Mouse, its trackball rotates 
two optical encoding wheels instead of 
variable resistors. The Logitech C7 thus 

. offers the advantage of a smooth-rolling 
trackball, eliminating the need for a spe­
cial pad to roll the mouse on, while giv­
ing the user the precision and reliability 
of an optical mouse. The C7 Mouse con­
tains two ICs and has a 6-foot cord. Logi­
tech's Bus Mouse has a peripheral board 
with 19 small I Cs. The mouse itself con­
tains one IC and has a 4-foot cord. 

PC Mouse Bus Plus and 
SummaMouse 
Both the PC Mouse Bus Plus and the 
SummaMouse are three-button optical 
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Cord Pad Additional 
Interface Power Connector length size Resolution Systems bundled software 

Bus Internal 9-pin round 5 None 200 IBM PC, XT, AT; 100 Microsoft Paintbrush, 
custom percent compatibles: Show Partner 

Serial Internal 25-pin and 9-pin 5 None 200 IBM 3270 PC: Olill6ti Microsoft Paintbrush, 
D shell M24 Show Partner 

Bus Internal 9-pin D shell 4 None 200 IBM PC, XT, AT. and LogiMenu, Click, M1-2­3 
compatibles Shell, Point 

Serial Internal 9- or 25-pin 6 None 200 LogiMenu, Click, M1-2-3 
D shell Shell, Point 

Bus Internal 9-pin D shell 5 73/4 by 9 100 IBM PC, XT, AT, and PC Paint Plus, Designer 
compatibles Pop-up Menu 

Serial External 9- or 25-pin 5 10112 by 9 100 IBM PC, XT, AT, and None 
D shell compatibles 

Serial External 25-pin and 9-pin Infrared None 100 IBM PC, XT, AT, Com­ Keyfree 
D shell paq, and compatibles 

Serial Internal 9- or 25-pin 5 None 100 Keyfree, TelePaint 
D shell 

mice, each with a resolution of 100 dpi. 
They both require a special surface to 
glide on, and they detect motion by the 
interaction of a light beam and a detector 
located in the mouse with the reflection of 
light from the special pad's surface. 
While the PC Mouse Bus Plus and the 
SummaMouse accomplish their motion 
detection in slightly different ways, the 
nonmechanical contact eliminates the 
threat of problems caused by dust and 
dirt. The PC Mouse Bus Plus uses a rigid 
metal pad with a specially coated surface. 
Our concern with this pad is that the sur­
face might become scratched during 
rough use, causing tracking errors. The 
SummaMouse uses a flexible pad, and 
the instructions clearly warn that expo­
sure to strong sunlight may cause the 
lines on this pad to fade, rendering the 
mouse useless, or leading to an unaccept­
ably high number of tracking errors. 

We do not like to use mice with special 
pads; a pad's limited size forces you to be 
aware of how close your mouse is to the 
border, thus restricting your movement. 
For long sweeps, your only option is to 
pick the mouse up, move it to the other 
side of the pad, put it down, and begin 
tracking again. 

The PC Mouse Bus Plus that we used 
for this review came with a peripheral 
card containing seven I Cs and one regula­
tor. The cord on this mouse measured 5 
feet. The SummaMouse that we reviewed 
was a serial version with one transistor, 

five ICs, and an internal crystal. It was 
also equipped with a 5-foot cord. 

Manager Mouse 
The Manager Mouse comes in two serial 
versions: one with a 5-foot cord, and one 
that transmits information via an infrared 
beam. These are three-button mice, both 
offering a resolution of 100 dpi. They 
have two small plastic wheels set at 90­
degree angles to each other. One wheel 
detects horizontal motion, while the 
other detects vertical movement. The 
wheels connect to a rotor with a metallic 
coded pattern. We found that the small 
plastic wheels did not track easily over all 
surfaces. They sometimes slipped on ex­
tremely hard surfaces, such as glass, or 
became bogged down in soft materials, 
like felt. 

The infrared transmitter in the model 
1001 C-IR is a creative concept in mouse 
freedom, although we question how use­
ful it might actually be. The infrared 
mouse contains batteries that must be 
charged by the mouse receiver. The re­
ceiver plugs into the computer's serial 
port and also into a small power supply. 
The receiver is a small lightweight device 
containing one IC and one transistor 
along with the infrared detector. The 
mouse contains two infrared transmitters 
set at slight angles at the front of the 
mouse, one large IC, one transistor, and 
a set of rechargeable batteries. 

During operation, we could position 

the mouse at just about a 90-degree angle 
to the receiver, and it still transmitted in­
formation correctly. Distances up to 
about 10 feet were acceptable. Back­
ground light levels did not affect this 
mouse. The mouse offered a few prob­
lems, however. First, the batteries must 
be kept charged by plugging the mouse 
into the receiver. If you forget to charge 
the batteries, the mouse will work with 
the charger plugged in, but then you must 
contend with its cord. The lack of a physi­
cal attachment to the computer also opens 
the potential of a lost or stolen mouse. 

Software Concerns 
All the mice reviewed came with easy-to­
follow installation instructions. Standard 
software included a RAM-resident 
mouse driver. The mouse driver is 
loaded when you boot your system, and it 
remains invisible until an application 
calls for it. Several of the mice came 
bundled with additional software that 
may factor into your decision of which to 
buy. The Microsoft Mouse, PC Mouse 
Bus Plus, and Manager Mouse IOOIC­
KF each come with an excellent graphics 
program: Microsoft Paintbrush, PC Paint 
Plus, and TelePaint, respectively. These 
paint programs allow you to create 
graphic designs, charts, and labels and 
capture graphics images produced by 
other programs. You can then enhance a 
captured image with color, patterns, and 

continued 
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labels of different sizes and font types. A 
graphics slide-show-type program called 
Show Partner is also bundled with the 
Microsoft Mouse. With Show Partner, 
you can enhance graphics created by 
other programs and select the order, tim­
ing, and presentation style of each 
screen. 

The Microsoft Mouse, Logitech Bus 
Mouse, PC Mouse Bus Plus, and Man­
ager Mouse IOOIC-KF include software 
that lets you custom-design application­
dependent pull-down menus. Special 
mention goes to the Logitech Bus Mouse, 
which has one of the most complete se­
lections of predefined menus for such 
popular programs as Borland's Turbo 
Pascal and Turbo Prolog and Logitech's 
Click program, which detects the appli­
cation you're using and automatically 
sets the mouse to your predefined set­
tings. Each mouse also comes with an 
emulation-mode driver that enables it to 
interface with programs written only for 
the Microsoft Mouse. 

Which Should You Choose? 
All the mice passed some simple tests 
that we applied to them. To simulate 
dropping them off a desk, we dropped 
them three feet onto a concrete floor 
covered with a half inch of carpeting; 
they all continued to work. We rolled 
them through dust and dirt taken out of a 
vacuum cleaner, and they all continued to 
track properly. None of the mice were af­
fected by bright ambient light, or by vary­
ing humidity levels. 

We found that all these mice performed 
well and were reliable. Your decision of 
which to choose might be based on the 
number of buttons, whether you have a 
communications port available for a 
serial mouse, or whether you have a spare 
slot for the interface card of a bus mouse. 
Also, you need to decide whether you 
will use a mouse for applications that 
come with mouse support or whether 
you 'II need to customize a mouse menu/ 
button function. 

We recommend either the Microsoft 
Mouse or the Logitech C7 Mouse. Both 
offer high resolution and proven perfor­
mance, and both use an easy-gliding 
trackball that will roll over just about any 
surface. If you need a graphics program 
in addition to having a mouse, then con­
sider one of the Microsoft mice or the PC 
Mouse Bus Plus. All three include excel­
lent software for custom-designed mouse 
menu/button functions. • 

William H. Murray and Chris H. Pappas 
are professors at Broome Community 
College (Binghamton, NY 13902). They 
are currently working on a book about 
80386 hardware. 
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Four C Language Interpreters 

John Unger 

Run/C version 2.03 and Run/C copying any of the programs to An overview ofProfessional version 1.03 by a hard disk. 
Lifeboat Associates ($120 and Run/C, Run/C Professional, C-terp, $250, respectively), C-terp ver­
sion 2.22 by Gimpel Software 
($298), and Instant-C version 
2. 20 by Rational Systems 
($495) are four C interpreters for MS­
DOS machines. The packages are de­
signed to accomplish the same general 
tasks, but the approaches they take and 
how they interface with the user are all 
distinct. 

Run/C and Run/C Professional are es­
sentially the same program. The major 
difference between them is that the 
Run/C Professional package includes the 
ability to load external object libraries 
and code. Because they differ only in this 
respect and because their interfaces, 
much ofthe content oftheir manuals, and 
their benchmark results are identical, 
throughout most of this review I will use 
one term, Run/C, to refer to both of these 
interpreters. 

All four software packages are classi­
fied as interpreters. Instant-C can also 
produce a stand-alone executable file. 
However, only Run/C executes programs 
in a mode similar to most BASIC inter­
preters-interpreting each line of source 
code on a line-by-line basis without pro­
ducing any intermediate code. This situa­
tion accounts for the relatively slow speed 
of Run/C in the benchmark tests. The 
other interpreters feature a compile 
mode, in which the source code is com­
piled internally into an intermediate code 
and then is run from this compiled form. 

Instant-C and Run/Callow you to op­
erate in a direct mode, which is similar to 
BASIC. This means that you can enter 
any valid C expression, including calls to 
library functions, while in the inter­
preter, and the result will be evaluated 
and displayed on the console. 

Hardware and Software 
Requirements 
The four interpreters are designed to run 
on the IBM PC, XT, AT, and compati­

and lnstant-C 

bles and require at least one 360K-byte 
floppy disk drive for loading their soft­
ware. All four packages run on MS-DOS 
2.0 or higher. 

Each of the interpreters requires a lot 
of free memory. C-terp requires 256K 
bytes of RAM, Run/C requires a mini­
mum of 320K bytes, and Instant-C needs 
at least 512K bytes. None of the inter­
preters uses overlays . This means the en­
tire interpreter, editor, library, and other 
required modules are all part of one exe­
cutable file and load into memory at run 
time. Access to the various parts of the in­
terpreters is fast, but your computer must 
have sufficient memory for the operating 
system, the interpreter, and your pro­
gram. The maximum size of the source 
code you can load into any of the four 
packages is usually limited only by the 
amount of RAM you have. Run/C can 
handle a maximum of 640K bytes of 
RAM, C-terp can handle up to 16 mega­
bytes of virtual memory (you activate this 
memory option by a command when you 
start the program), and Instant-C can 
manage a maximum of 1 megabyte of 
nonextended RAM, or an additional 64K 
bytes of expanded Lotus/Intel/Microsoft 
(LIM) memory. 

All four interpreters use C syntax that 
is compatible with the Kernighan and 
Ritchie definition of the language. You 
can set up Run/C Professional, Instant-C, 
and C-terp to use libraries specific to 
either Microsoft or Lattice C compilers. 
C-terp also comes in versions that are 
compatible with Manx Aztec C, Com­
puter Innovations' C-86, and Mark Wil­
liams' C. 

None of the interpreters is copy-pro­
tected. All four user's manuals urge you 
to make backup copies of the distribution 
disks immediately. I had no problems 

Overview of the Interpreters 
The authors of Run/C strived to 
make their C interpreter look 
like the environment familiar to 

users of Microsoft BASIC interpreters. 
Most of the commands closely follow 
those used in BASICA and GW-BASIC. 
The in-memory full-screen editor has 
many of the features and uses the same 
keystrokes as the popular WordStar 
editor. 

C-terp moves further away from famil­
iar patterns and provides an integrated 
environment of a menu-driven command 
level, a powerful screen-oriented editor 
with line numbers, and a debugger. 

Instant-C is the most sophisticated of 
the four packages. It provides all the fea­
tures of the other interpreters plus a few 
extras. Instant-C lives up to its name as 
far as speed of program compilation and 
execution is concerned; it was by far the 
fastest in the benchmark tests. 

All four packages are designed to exe­
cute C source code only from within the 
confines of their individual interpreters to 
produce the desired output. What good 
are they, then? I think that there are two 
principal roles they might play: as a tool 
for learning how to program in C or as a 
tool for quickly writing portable C pro­
grams that you will later compile into ex­
ecutable programs. The least expensive 
package, Run/C, is especially good if 
you're a beginner in C and are familiar 
with the screen layout and operation of 
GW-BASIC or BASICA. 

All four packages' user's manuals pro­
vide good descriptions of how to get the 
programs running on your computer and 
take you step by step through a simple ex­
ample program. Each manual provides 

continued 
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RUNIC version 2.03 
RUNIC Professional version 1.03 

Type 	 C language interpreters 

Company 	 Lifeboat Associates 
55 South Broadway 
Tarrytown, NY 10591 
(914) 332-1875 

Format 	 Two 51/4-inch floppy disks 

Computer 	 IBM PC, XT, AT, or compatible 
with at least one 360K-byte floppy 
disk drive and 320K bytes 
of RAM running DOS 2.0 
or higher 

Documentation 	 530-page user's manual 

Price 	 Run/C: $120 
Run/C Professional: $250 

C-terp version 2.22 lnstant-C version 2.20 

C language interpreter 

Gimpel Software 
3207 Hogarth Lane 
Collegeville, F¥>. 19426 
(215) 584-4261 

Two 51/4-inch floppy disks 

IBM PC, XT, AT, or compatible 
with at least one 360K-byte floppy 
disk drive and 256K bytes 
of RAM running DOS 2.0 
or higher 

148-page user's manual 

$298 

C language increrqental compiler 

Rational Systems 
P.O. Box480 
Natick, MA 01760 
(617) 653-61 94 

Three 5114-inch floppy disks 

IBM PC, XT, AT, or compatible 
with at least one 360K-byte floppy 
disk drive and 512K bytes 
of RAM running DOS 2.0 
or higher 

520-page user's manual 

$495 

you with a listing of the files on the distri­
bution disks and describes the ones you 
will need to run the interpreter. All the 
manuals have tables of contents and in­
dexes to help you locate specific subjects. 

The amount and usefulness of the 
documentation supplied with the inter­
preters vary considerably. Run/C has the 
best manual of the lot. Nearly 400 of the 
manual's 530 pages contain descriptions 
and meaningful examples of how to use 
all the 115 library functions included 
with the interpreter. This is in sharp con­
trast to C-terp's 66 functions, which are 
described without examples in 50 pages 
of its user's manual. Instant-C's manual 
contains almost 300 pages of terse de­
scriptions of its extensive collection of 
162 library functions and has only a few 
short examples. 

Although complete at 430 pages, the 
Instant-C manual is difficult to use and 
confusing, mostly because it is difficult 
to locate specific information on the in­
terpreter's commands and functions, de­
spite the manual's index. Instant-C is a 
large, sophisticated program with no on­
screen help. Fortunately, a well-written 
chapter in the manual that contains an ex­
ample showing how to create, edit, and 
debug a program helps to overcome some 
of these difficulties. Anyone starting out 
with Instant-C should read this chapter 
first. 

The Run/C Interpreter 
When you start Run/C, you are greeted 
by a familiar-looking screen layout that 
mimics that of Microsoft BASIC: 10 
highlighted boxes appear across the bot­
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tom of the screen to show the commands 
that are assigned to the function keys. 
Run/C's editor also has easily accessible 
help screens that are just a keystroke or 
two away. 

You use the LOAD command to get an 
existing file from your disk. The FILES 
command allows you to see the files in the 
default directory. These and similar 
BASIC-like commands make it easy for 
someone who has used BASIC to get 
started with Run/C. Run/C's debugging 
aids consist of the TRON and TRACE com­
mands, along with the ability to DUMP the 
values of variables after halting the pro­
gram with Control-C or Control-Break. 
The DUMP command displays these values 
on the computer's screen; a correspond­
ing LDUMP command dumps the values to 
a printer. 

The aspect of Run/C that I found most 
bothersome was its rather slow execution 
speed. You can't do much about this, ex­
cept to use the program on a faster micro­
computer. Run/C also has sluggish disk 
I/O that makes the interpreter a bit te­
dious when loading large files from or 
saving them to disk. Beginners may not 
become as frustrated with Run/C's slow 
speed as I did, but I think it's fair to say 
that the slow execution of source code 
will render Run/C unfit for use by experi­
enced programmers. [Editor's note: 1he 
latest version of Run/C Professional is 
1.11. 1his new version offers support of 
the Microsoft C 4. 0 compiler's features.] 

C-terp 
C-terp first appears on the screen as a 
menu, giving you a choice of 14 opera­

tions. Most choices are obvious, such as 
LOAD, COMPILE, EDIT, or RUN. To choose 
a command, you need only type its first 
letter, which is highlighted on the menu. 
A normal sequence would be to load a file 
with C source code from disk, edit it to 
make changes or just to preview the code, 
and then compile and run the program. 
Each of these operations takes just one 
keystroke, with the exception of typing in 
the name of the file. 

The screen-oriented editor is fast and 
has most of the features that program­
mers have come to expect from editors, 
including block moves and copies, but it 
lacks macro commands and auxiliary 
buffers. An Alt-H keystroke combination 
instantly displays a helpful menu of editor 
commands on the screen. You use line 
numbers for the editor, and they act as a 
handy reference for the debugger and 
error messages. The line numbers are not 
saved as part of the file. 

C-terp allows you to set breakpoints 
anywhere in your source code by use of a 
breakpt ( ) function. This function 
serves as an entry point into the debug­
ger. In the debug mode, you can display 
or change the value of any active variable 
and then continue execution of the pro­
gram. A split-screen feature shows the 
source code in the top half of the screen, 
with the debugger commands and their 
results in the lower half. You can also flip 
back and forth to a screen showing the 
program's output or browse through the 
source code without ever leaving the 
debugger. 

A major shortcoming of C-terp is its 
lack of a built-in library of mathematical 
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functions, such as sine, tangent, or 
square roots. Normally, C is not looked 
upon as a language for writing scientifi­
cally oriented software, but I have used it 
for this purpose and routinely write sci­
entific programs in C rather than in FOR­
TRAN. You can overcome this lack of 
mathematical functions if you have ac­
cess to C source code for the math func­
tions you need, and you can include this 
code with your program. 

Another alternative is to use an object 
code math library that is compatible with 
C-terp. If you already use a C compiler, 
this solution is easy because C-terp 
comes in versions that are compatible 
with Manx Aztec C, Lattice C, Computer 
Innovations' C-86, Microsoft C, and 
Mark Williams' C. With the Microsoft­
compatible version of C-terp that I tested, 
I was able to create a version of C-terp 
that used all the Microsoft compiler's li­
brary functions. This feature allows you 
to use the interpreter to test programs that 
you can later generate into executable 
files with your compiler. [Editor's note: 
The latest version of C-te1p is 2.30B. It 
now supports the keyword far for large 
memory-model addressing, as well as 
ANSI extensions to the C language, such 
as function prototyping.] 

Instant-C 
Instant-C is unique among the interpret­
ers in that it gives you the capability to 
create stand-alone executable files. How­
ever, the executable module produced in­
cludes the entire Instant-C library code 
(which is larger than 32K bytes), along 
with all the storage allocated by Instant-C 
to your source code during the debugging 
session, unless you follow special 
procedures. 

Instant-C has a variety of debugging 
aids and offers elaborate control over exe­
cution of your program. As with C-terp, 
you can set breakpoints anywhere in the 
source code with a_( ) ; function, and 
you can examine and change variables 
once the debugger is entered. 

This interpreter was difficult for me to 
understand and use, compared to the 
others. First, most ofthe user's manual is 
hard to read; for example, it informs you 
that you can edit a function (e.g., 
main( )) only after you have loaded the 
file into memory. However, this vital bit 
of information lurks in a section entitled 
"Style Differences," which follows the 
introductory section on the editor. Fur­
thermore, the description of the #load 
command is located in yet another sec­
tion entitled "The Instant-C Work 
space." 

Second, the program itself is distinctly 
user-unfriendly and has no on-screen 
help; you must rely on the manual and 

your memory. After the program is in­
voked, the only thing that appears on the 
screen is a# prompt, not a menu. Instant­
C has a total of 65 valid commands that 
you can enter from the interpreter mode: 
This gives you a great deal of control over 
editing, testing, and debugging your 
code, but it also gives you a great number 
of keywords to remember. 

The program is particularly powerful 
for debugging and provides the program­
mer with a good set of tools for unravel­
ing problems. However, Instant-C's true 
forte is the speed at which it executes C 
programs; it is clearly in a class by itself 
in this category. Instant-C also includes 
the largest library of built-in functions for 
programmers to take advantage of. For 
example, it has a number of commands 
for displaying memory in hexadecimal, 
octal, or decimal format. The math li­
brary provides exotic transcendental 
functions, such as hyperbolic cosine. A 
setj mp function is provided, as well as 
interrupt support to invoke MS-DOS 
functions. 

Performance Evaluation 
Because both C-terp and Instant-C com­
pile the complete source code into an in­
ternal form before executing the pro­
gram, I expected to see large differences 
in execution time between them and 
Run/C, which operates as a true inter­
preter. Clearly, as shown in the bench­
mark results in table 1, Instant-C is the 
fastest of the four, with C-terp in second 
place. Run/C was the slowest in all the 
benchmarks. Run/C and Run/C Profes­
sional performed virtually identically in 
the tests. To give you an idea of how the C 
interpreters compare to a standard C 
compiler, I have included the results of 
the benchmarks run on version 4.0 of the 
Microsoft C compiler. I ran the bench­
mark programs as functions called from 
within a main( ) function. The main( ) 

function included code to start a system 
timer, run the benchmark program, and 
then read and display the elapsed time. 

However, the times shown in table 1 
aren't the only factors to consider when 
choosing an interpreter. Programmers 
spend much of their time editing and de­
bugging source code that they have cre­
ated; usually only the end user gets the 
benefits of fast execution. The speed with 
which a programmer can produce C lan­
guage code that executes flawlessly is 
clearly the important benchmark to con­
sider if you choose to operate in an inter­
pretive environment. On the other hand, 
the speed with which you can learn C 
syntax and instructions and begin to write 
real C source code is a key benchmark 
measurement for someone trying to learn 
the intricacies of the C language. In this 
sense, Instant-C is not as clear a winner, 
nor is Run/C as clear a loser, as the 
benchmark times would indicate. 

As an attempt to compare the four in­
terpreters in a fair way, I used the scenar­
io in which you finish entering a program 
using the interpreter's editor and then 
proceed to debug and run the source 
code. First, I took a simple C program 
(see listing 1) that ran identically on the 
four interpreters. I then introduced two 
types of common errors into the source 
code. Table 2 gives an explanation of the 
error types used. I will refer to code in the 
program by line number and to error 
types by their code names, for example, 
S2 for syntax errornumber 2. 

For error S 1, Run/C prints out an error 
code, the offending line number, and the 
message Variable or function fohr 
not found. The compile-time errors S2 
and S3 frequently are not obvious to com­
pilers or interpreters until a line or so 
later or, in the case of a missing left 
brace, until the end of the program. 
Run/C did not handle error S2 well at all, 

continued 

Table 1: Benchmark times for the intelpreters and the Microsoft C compiler 
(for reference). 1imesare in hours:minutes:seconds. 1he Sieve test measures 
how long it takes to run ten iterations ofBYTE 's Sieve ofEratosthenes 
prime-number benchmark on an array of8I90 numbers. Sort tests each 
compiler's handling ofpointers during a sorting operation. Fib tests the 
efficiency ofeach compiler's recursion while computing a flbonacci series. 
Float measures the time it takes to do I40,000 floating-point multiplication 
and division operations. Fileio exercises the I 10functions ofthe compiler by 
reading and writing to a 65,000-byte disk file. An IBM PC with 512K bytes 
ofRAM mis used for the benchmark tests. 

Microsoft C 4.0 lnstant-C 2.20 C-terp 2.22 Run/C 2.03 

Sieve 11 40 59:37 5:29:33 
Sort 20 1:10 46:27 3:53:26 
Fib 1:16 3:49 3:04:52 15:15:28 
Float 1:33 8:09 16:29 51:58 
Fileio 7:20 10:49 23:10 1:21:58 
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Tuble 2: Type and location ofthe errors that were introduced into the 
program in listing 1. 1he first three, SJ, S2, and S3, are simple syntax errors. 
The latter two, LI and L2, are errors that can be detected only while the 
program is running. 

Error code 

S1 
S2 
S3 
L1 

L2 

Type of error 

misspelled variable name 
missing; 
missing { and } 
integer instead of 
floating-point division 
integer instead of 
floating-point format 
in print! statement 

Location in listing 1 

fohr for fahr-line 11 
end of line 11 
lines 1Oand13 

line 11 

line 12 

Listing I: A simple program that demonstrates how the three interpreters 
handle syntax and run-time errors. 1he lines have been numbered for 
referencing in the tat. 

1 #define UPPER JOO.O 
2 #define LOWER 0.0 
J #define STEP 20.0 
4 
5 main( ) 
6 [ 

/*upper limit of Fahrenheit degrees*/ 
/* lower limit of Fahrenheit degrees * / 
/* step to increment Fahr. degrees * / 

7 float fahr, celsius; 
8 printf(" \ t \ tFAHRENHEIT CELSIUS\ n \ n"); 
9 for ( fahr =LOWER; fahr <=UPPER; fahr +=STEP) 

10 [ 
11 celsius = (5.0/9.0) * (fahr-J2.0); 
12 printf(" \ t\ t%4.0f\ t\ t%6.lf\n", fahr, celsius); 
lJ 
14 

and it produced the message Required 
1value not found. S3 produced the mes­
sage **Error: unmatched braces** 
with the line numberofwhere the last left 
and right braces were found. The only 
way to untangle run-time bugs like Ll and 
L2 is with a debugger or by sprinkling 
calls to the printf function throughout 
the source code to examine the values of 
variables. With the L1 error, the program 
compiled well and listed the values of 
fahr correctly, but the output of the vari­
able celsius was all O.Os. For L2, the 
output of both variables was 0. Run/Chas 
two ways of debugging run-time errors: 
You can turn on a TRACE command tog­
gle, or you can interrupt the program 
with a Control-t. This will interrupt 
Run/C and print the menu Continue, 
dump, ldump, interactive, help or 
end ( C/D/L/I/H/E)? on the screen. The 
dump option lists all the variables and 
their values from three different areas: 
automatic variables declared in the func­
tion where the break occurred, automatic 
variables from the calling function, or all 
global and static variables. Prior to run­
ning the program, you can turn on the 
TRACE toggle, which prints out the cur­
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rent values of all the variables each time 
they are referred to as the program runs. 
Run/C also has a TRON/TROF command 
pair, which is similar to BASIC, to trace 
program logic and aid in debugging. 
These error messages and debugging aids 
are adequate, but a cut below what C-terp 
and Instant-Coffer. 

Both C-terp and lnstant-C handled 
syntax errors easily and in a similar man­
ner. For the SI error, C-terp prints an 
error code and the message Undeclared 
identifier. Hitting any key puts you 
back into the screen-oriented editor with 
the cursor at the first letter of the word 
that caused the error. 

C-terp handles both the S2 and S3 
errors very well. For the S2 error, it gives 
the message Expecting ' ; ' and places 
the editor cursor at the first character in 
the line following the omitted ; . For the 
S3 error, it gives the message expecting 
'identifier' for a missing left brace 
and the message expecting '} ' for a 
missing right brace . As with Run/C, the 
L1 error compiled but produced O.Os for 
the variable celsius; I obtained similar 
results for L2. This was a good place to 
try C-terp's breakpt( ) ; function, so I 

inserted it within the for loop after line 
12. The effect of having this function in 
the loop was that execution stopped just 
after the printf function was called, and 
the program automatically exited to the 
debugger screen. 

In C-terp's debugger environment, the 
top two-thirds of the screen contains a 
listing of the program's source code 
where the breakpt( ) ; function is set. 
The bottom part of the screen displays a 
menu of commands for displaying vari­
ables, tracing, or stepping through code. 
You can select the appropriate command 
by typing its first letter. For example, hit­
ting the D key selects the Display option 
and causes the debugger to print the 
prompt expression:, to which you can 
respond with the name of any valid vari­
able and press Return. The current value 
of that variable is then displayed. 

Instant-C makes it virtually impossible 
for you to leave the editor without com­
piling your source code function in its 
most recently edited form. The compiler 
handles all syntax errors logically and 
with somewhat more chatty messages 
than the other interpreters. For example, 
error S 1 results in the message I 'm sorry 
but I don't know the word' 'fohr'' 
and the cursor was placed at the first 
character in fohr. For error S2, it dis­
plays the message Missing semicolon 
(; ) before ' 'print f' ' and the cursor 
was placed at the first character in 
printf. S3 produces the message I'm 
sorry, but I don't know the word 
1 1 1 1 

{ for a missing left brace and Miss­
ing closing brace (}); possible un­
terminated remark for a missing right 
brace. As with Run/C and C-terp, errors 
Ll and L2 generated O.Os for the output. 

You can track down run-time errors 
such as L1 and L2 with a variety of de­
bugging tools. Instant-C's special_( ) ; 
function serves as a breakpoint to halt 
program execution and is similar to C­
terp's breakpt( ) ; function. When you 
break out of a running program in Instant­
C, the fragment of source code surround­
ing the_( ) ; appears in a window at the 
top half of the screen, and you are back in 
the command mode with a # prompt in 
the bottom half. From this prompt, you 
can issue special commands to view and 
change variable values and list the source 
code or reenter the editor mode and view 
the source code. But you cannot browse 
through the source code, as is possible in 
C-terp's split-screen debugger, nor do 
you have any on-screen aids to help you 
choose commands. 

Technical Support 
The support I have received from Life­
boat Associates, Gimpel Software, and 

cominued 
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AMATEUR STATUS. 


Now even novices can make their PCs do things that 
the experts had to strain at. 

By slipping Ability Plus"' or Ability"' into 
their PCs. 

With both programs, you get full-featured word 
processing. Spreadsheets larger than Symphony and 
the ability to import Lotus 1-2-3 lA files. A forms­
oriented database with Ability and a relational 
database with Ability Plus. Professional business 
graphics with just a few keystrokes. Menu-driven 
Migent Pocket Modem"' and Hayes-compatible 
communications. 
Even "slide shows" 
on your PC! 

They both use 
menus and the same 
commands in all the 
applications, so there's 
no programming. 

And they're the 
only integrated business 
programs that work with 
"live' data, not )ust copies 
pasted in. So you only have 
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to enter data once, and changes 
you make in one application are 
automatically made for you in all 
your linked applications. 

Perfect for those endless daily, 
weekly and monthly reports. 

Ability Plus, our latest addition, 
adds a spelling checker, system-wide 
advanced macros, four-quadrant X-Y 
graphs, EGA support and much more. 
And it's a fullyrelational system that can 
look up information for you from any 
application. (Enter a name, it gets the 
phone number; enter a part number, it 
gets the description; etc.) 

They both run on the IBM PC, 
Personal System/2, and compatibles. 
Ability Plus is yours forjust$ 259 while 

Ability is budget-priced at $119, including both 51A" 
and 3 W' diskettes. (Original Ability is available for 
just $99 on 5 W') 

If it all sounds too good to be true, get your free 
demo disk and start doing more and working less 
today 

Whether you're a computer expert or would just 
like to be one. 

CALL (800) 633-3444 TODAY 
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Free Demos! 
Sounds great! Please send the name of 
your nearest dealer and a demo disk for: 

DAbiliryN DAbility PlusN 
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Address 

City State 

Phone 

Send to: Migent, Inc., 865 Tahoe Blvd., 
Call Box 6, Incline Village, Nevada 89450-6062 
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Rational Systems has been excellent. All 
my questions have been answered quick­
ly, accurately, and, in many cases, by the 
person who actually wrote the program. 
None of the companies has a toll-free 
number for technical help, but, instead of 
that convenience, you get a much more 
important one: no long waits or being told 
that someone will call you back. It is sim­
ply courteous, quick service. This situa­
tion may change as the number of users 
for the software grows, but I hope not. 

Rational Systems has a service for In­
stant-C that I've never seen before with 
any other sofyware I've used. It includes a 
stamped, self-addressed envelope with 
the documentation for you to use to send 
back bug reports or questions. Also, Ra­
tional Systems offers a money-back guar­
antee for the first 31 days you own the 
software. 

Which to Choose? 
Without a doubt, the best C interpreter I 
can imagine would combine features 
found in all four software packages re­
viewed here. First, it would have the 
documentation and editor ofRun/C. Sec­
ond, it would present you with an easily 
accessed menu-driven environment and 
an easy-to-use symbolic debugger like C­
terp' s. Third, it would have the speed, so­
phisticated features, and extensive library 
oflnstant-C. 

0 f the four interpreters, C-terp comes 
closest to this ideal right now. Its only 
major shortcomings are the lack of an in­
program math-function library and the 
terseness of some of its documentation. 

Run/C is an excellent package for be­
ginning C programmers. I would recom­
mend it particularly to those who are fa­
miliar with BASIC and who won't be put 
offby the slow execution speed. Run/C's 
low cost makes it especially enticing. 
Run/C Professional, with its ability to 
load external object libraries and code, 
adds more power to the basic Run/C 
package but does not improve on its exe­
cution speed. 

The performance of Instant-C is excel­
lent. However, the problems I had under­
standing how the software worked and its 
awkward documentation detract from the 
usefulness of the package. I cannot rec­
ommend lnstant-C to beginning pro­
grammers, but experienced C program­
mers would appreciate and utilize its 
sophisticated features and power. 

A big plus for C-terp and Instant-C is 
their ability to create versions ofthe inter­
preter that are completely compatible 
with the libraries ofpopular C compilers. 
In the case ofRun/C Professional, you at 
least have the option to load and include 
different object libraries with the pro­
grams you are creating. • 
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Microsoft Windows 

Software 


Development Kit 

David and Lee Hart 

The Microsoft Windows Software Devel­
opment Kit version 1.03 ($500) is a set of 
libraries and utilities (see table 1) that you 
can use to give an application a window­
based iconic user interface. These librar­
ies let you create multitasking, device­
independent applications and provide 
virtual memory management for them. 
The system also has two facilities for giv­
ing your programs the ability to exchange 
data: the Clipboard and the Dynamic 
Data Exchange protocol. 

The development kit is designed to 
work with the Microsoft Windows oper­
ating environment, PC-DOS or MS-DOS 
2. 0 or higher, 512K bytes of memory, a 
graphics monitor, and a graphics adapter 
card, such as a CGA or EGA. Other 
graphics adapters will also work as long 
as they have a Windows device driver. 
Technically, you can run the system with 
two floppy disks, but Microsoft recom­
mends using a hard disk. Windows runs 
sluggishly on any machine slower than a 
PC AT with a 20-megabyte hard disk 
drive. Microsoft strongly recommends 
using a mouse; you cannot use the Dia­
log, Font, or Icon editors without one. 

Debugging with Symdeb, the symbolic 
debugger, requires an external console or 
a monochrome monitor with a display 
adapter in addition to the graphics adapt­
er. The development kit also requires a 
language compiler with Windows sup­
port. Windows support means that the 
compiler supplies prologue and epilogue 
code to a program's segments to .give the 
memory manager the information it 
needs to relocate or swap these segments 
to disk. The compiler must be able to 
specify Pascal-calling sequences, as all 
routines called by Windows use that con­
vention. Four Windows-compatible com­
pilers are available: Microsoft C 4. 0, Lat­
tice C 3. 2, Microsoft Pascal 3. 31, and the 
Microsoft Macro Assembler (MASM) 
4.0. Examples in this article are written 
for the Microsoft C compiler. 

Windows Architecture 
A Windows application sees Windows 
support as a layer that lies between the 

operating system and the drivers that con­
sists of three main sections: the Kernel, 
the Graphics Device Interface (GDI), and 
User (see figure 1). The Kernel handles 
the system-level chores of multitasking 
and memory management. The GDI han­
dles output to the display and printer. It 
also isolates you from the details of spe­
cific hardware through the use ofgeneral­
ized drawing commands across all de­
vices. User, the user-interface portion of 
Windows, handles the specifics of dialog 
boxes, pull-down menus, and scroll bars. 

The Windows development kit gives 
you the tools you need to create Windows 
applications. A Windows application is a 
task that sits in a loop, polling the mes­
sage system for messages and responding 
to them. Messages can be generated by 
the clock, mouse, keyboard, or by other 
tasks. A task may or may not have a win­
dow; one that does must also have a win­
dow procedure that interprets messages 
sent to the window. Tasks can send mes­
sages synchronously to the application 
queue with PostMessage or asynchro­
nously directly to the window procedure 
with SendMessage. PostMessage re­
turns without waiting for the correspond­
ing window to process the message, 
whereas SendMessage doesn't return 
until the message is processed. 

Figure 2 shows the structure of a Win­
dows application. Every task must have a 
task-entry point, called WinMain. Win­
Main initializes an application's data, 
registers the application's window class, 
creates and displays the windows, and en­
ters the message loop. It then uses the 
message function GetMessage to retrieve 
messages from the application's queue. 
GetMessage yields the processor to other 
applications when other programs are 
waiting. WinMain then translates and dis­
patches the messages to their respective 
window procedures. 

All communication in a Windows ap­
plication is accomplished by sending 
messages. The information transmitted in 
a message includes the handle of the tar­
get window; the message number; the pa­
rameters, wParam and lParam, which 
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carry extra information specific to the 
message; the time at which the message 
was sent; and the mouse position. Mne­
monic names for messages, as well as 
Windows-specific types and structures, 
are defined in the header file 
WINDOWS.H. 

For each action or event that affects a 
window, there is an appropriately named 
message to inform the application. For 
example, when you select a command 
from the system menu, your program gets 
a WM_SYSCOMMAND message, indicating 
which command was chosen. You can 
then take some application-specific ac­
tion or just take the default for that 
message. 

If a message is received that the pro­
gram doesn't need to process, it is passed 
on to the default window procedure, Def­
WindowProc, which carries out an appro­
priate default action. For example, Def­
WindowProc handles WM__PAINT, which 
means part of the window needs to be re­
drawn, by painting the entire window 
with th"' background color. DefWindow­
Proc can change as Windows changes. 
This way, Microsoft can add new mes­
sages to future versions of Windows 
while retaining compatibility with older 
Windows applications. 

A typical scenario for exiting the mes­
sage loop is choosing Close from the sys­
tem menu . This initiates a call to De­
s troyWindow, which generates the 
message WM_DESTROY for the applica­
tion ' s queue. Your window function 
could then respond to WM__DESTROY by 
calling PostQui tMessage, which places 
a WM_QUIT message into the application 
queue. When GetMessage sees the 
WM_QUIT, it returns a zero (for all other 
messages, it returns a nonzero number), 
causing the program to exit the message 
loop and terminate. 

Compiling 
Figure 3 shows the process of compiling a 
Windows application from the C source 
files . The C compiler compiles the 
source code into the object file; re­
sources, such as icons, cursors, fonts, 
and dialog boxes, are listed in the re­
source script file. The resource compiler 
uses this file to create the resource file. 

The Windows linker, Link4, then 
combines one or more object files from 
the compiler into an executable file ac­
cording to the module definitions file. 
This file is an ASCII text file that speci­
fies the size of the program's heap and 
stack, the names of functions that are ex­
ported (so that Windows can call them), 
whether the program's code is shareable 
(so that several instances of the program 
running at the same time use the same 
code), and whether Windows can move 

the code and data around to make room 
for other programs. The executable file 
produced by Link4 has everything but the 
resources in it. 

The last step is to . use the resource 
compiler to add the resource file to the 
executable file from Link4. The result is 
a Windows format executable file. Win­
dows format executable files are intended 
to be started from within Windows. Ifyou 
start a Windows program from DOS, it 
displays the message This program re­
quires Microsoft Windows. 

You can automate all the steps for com­

pilation by building a make file for the 
program-maintainer utility, Make, that 
describes all the necessary actions. This 
saves you from having to remember all 
the steps involved in compiling each time 
you modify your program, but compiling 
still takes a long time. 

On a 4. 77-MHz PC XT compatible 
with a 20-megabyte hard disk, we found 
the compile-cycle time to be just over 5 
minutes for a 21K-byte C source file with 
two resources, a 1K-byte icon and a 270­
byte cursor. That is a long period to wait 

continued 

Thble 1: The major components ofthe Windows Software Development Kit. 
Two versions ofthe executable files are available: one for debugging and one 
for normal operation ofyour application. Wlndows retails for $500; )VU will 
also need to purchase the Windows Operating Environment, one or more ofthe 
Windows-compatible languages, and a tett editor. 

Executable windowing support 
Kernel 
User 
Graphics Device Interface 

Library files 
Small, compact, medium, and 
large versions of the C library files; 
Pascal library files 

Include files 
WINDONS.H (C language) 
STYLE.H (C language) 
WINDONS.INC (Pascal) 
CMACROS.INC (Assembler macro file) 

Must be purchased separately 
Windows 1 .03 text editor 
One or more of the following: 
Microsoft C version 4.0 
Lattice C version 3.2 
Microsoft Pascal 3.31 
Microsoft Macro Assembler 4.0 

Applications 
layer 

Windowing­
support 
layer 

Sample C programs 
hello, cardfile, clock, fonttest, mapmodes, 
motion, shapes, template, track, type 

Sample Pascal program 
muzzle (template for application) 

Utilities 
Running under Windows: 

lconedit (requires mouse) 

Dialog (requires mouse) 

Fontedit (requires mouse) 

Heapwalk 

Shaker 


Running under DOS: 

Link4 (makes Windows executable) 

Make (program maintainer) 

RC (resource compiler) 

Symdeb (debugger) 


Application 

Driver layer Keyboard Mouse Display 

OS layer MS-DOS 

Figure 1: The architecture of Windows as seen from an application. 
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Task entry point Synchronous
WinMain I event 

l 
Initialize application data 
Register the application's window class 
Create and display a window 

Post Message 

Message loop 

t 
Get Message - Application 

queue 

Ex it task Yes 
WM-Quit 

Translate virtual 
keystroke messages 
into character messages 

No 

ITranslateMessage 

I 

DispatchMessage 
Asynchronous 
event 

I 
- Send Message 

AWinProc • 
switch (message) 

case WM_SYSCOMMAND 
A typical response to the us·er selecting 'i\bout" from the system 
menu is putting up a dialog that describes the application you 
have written. Otherwise take the default for this message. 

case WM_ ~ 
Other messages for which you want a special action to occur. 

case WM_DESTROY 
PostOuitMessage (a typical response) posts a WM_QUIT message 
to the application queue and returns immediately. 

default 
All messages not handled by applications are handed to the 
default window procedure DefWindowProc. 

Figure 2: Every Windows application must have a WinMai n procedure, which 
serves as the entry point to the task. WinMain sets the stage for the application and 
then supervises the removal ofmessages from the application queue and the 
distribution ofmessages among the application 's windows. PostMessage returns 
without waiting for the corresponding window to process the message; SendMessage 
doesn't return until the message has been processed. 

each time you make a change. The cycle 
is much more manageable with a PC AT 
compatible. On an 8-MHz PC AT clone 
with a 40-megabyte hard disk, the time 
for compiling the same application was 
under 2 minutes. Much of this time is 
spent plowing through WINDOWS.H, an 
80K-byte header file that must be in­
cluded at the beginning of C language 
source files to gain access to Windows's 
types, structures, constants, and func­
tions. You can shorten the compile cycle 
substantially by making a custom version 
of WINDOWS.H for each application 
that you are compiling and cutting out all 
definitions dealing with any features your 
program doesn't use, such as sound, 
kanji characters, scroll bars, or serial 
communications. 

Utilities 
The utilities shown in table 1 that run 
under DOS are typical of utilities that 
DOS programmers have always used. 
The utilities that run under Windows, 
however, are more like those that a Mac­
intosh developer might use. Every Win­
dows application has an icon that repre­
sents it when its window is collapsed. 
You create these icons with Iconedit. 
Iconedit gives you a large window in 
which you design your icon by toggling 
bits on or off. Simultaneously, another 
window shows the actual-size icon that is 
the result of the pattern you are creating. 
You can also use Iconedit to create any 
nonstandard cursors that your program 
uses. 

You can use Fontedit to create custom 
fonts for your Windows applications. You 
cannot edit the fonts included with Win­
dows using Fontedit, however, since 
those fonts are distributed in a compiled 
format. 

You can create dialog boxes by hand 
and specify them in the resource script 
file or on-screen using the dialog box edi­
tor, Dialog. The dialog editor allows you 
to prototype dialog boxes on-screen, 
which is considerably easier than plan­
ning them on paper and typing in specific 
(x,y) locations and sizes for each ele­
ment. Dialog produces an ASCII dialog 
description that you can include in the re­
source script file. 

Heapwalk displays each block of mem­
ory, giving the size of the block and the 
name of the program that allocated the 
memory. This information is useful when 
debugging a program that may have bugs 
in its memory management. 

The Shaker utility torture-tests the in­
tegrity of a program's memory manage­
ment by allocating and freeing up blocks 
of memory. This forces all other pro­
grams running at the same time to move 

continued 

252 BYTE • JUNE 1987 



ATITechnologies-"TechnologyYouCanTrust" 

ATI's innovative solution for displaying graphics in a simple and straight-forward manner is the highly 

acclaimed EGA WONDER. 

With automatic mode switching, EGA WONDER displays all popular graphics modes on any monitor. Taking 

the confusion of complicated software standards out of the hands of the user, EGA WONDER eliminates the 

use of specific monitors for specific programs. Because of its flexibility, EGA WONDER is a breakthrough 

for business and teaching institutions which use many different types of monitors. 

ATI Technologies' solution for displaying graphics on Monochrome or RGB monitors are the unique 

GRAPHICS SOLUTION and GRAPHICS SOLUTION-SP. Certified by Lotus for 132 column spread­

sheets, these low cost graphic cards display Color/Graphics and Hercules software on either color 

or monochrome monitors.. GRAPHICS SOLUTION-SP includes both parallel and serial ports to 

allow addition of peripherals such as a printer, modem, mouse, or plotter. 

Breaking through barriers of compatibility, EGA WONDER and GRAPHICS SOLUTION mean 

''Technology you can Trust' '. 

Reasonably priced by all leading computer stores. Contact your dealer or call us at (416) 756·0711. 


Tra. de mark 5: ATl . EGA Wond er. Gra~hi c s Solution - AT\ Ledmol~gi~ s lrn:.; 
Lotus- Lotus lcvelopment CorporJllon. Lotus logo used by perm1s s1on 

AnySoftwar~.Any Monitor.AnyTim e - Digi t al M on ito r . 

See us at 

@COMD~}mSpring '87 
June 1-4, 1987 
Georgia World Congress Center 
Atlanta, GA booth no.1020/1021 

Inquiry 27 



SOFTWARE REVIEWS 

Microsoft Windows Software 
Development Kit version 1.03 

Type 
Libraries and utilities for making 
stand-alone Windows applications 

Company 
Microsoft Corp. 
16011 Northeast 36th Way 
P.O. Box 97017 
Redmond, WA 98073-9717 
(206) 882-8080 

Format 
Seven 5V4-inch MS-DOS disks 

Computer 
MS-DOS- or PC-DOS-based machine 
with a graphics monitor, 512K bytes of 
RAM, DOS 2.0 or higher, two double­
sided floppy disk drives or one floppy 
disk drive and a hard disk drive 
(recommended), and a graphics adapter 
card; mouse recommended 

Language 
Microsoft C; Microsoft Assembly 

Documentation 
Programmer's Utility Guide; 
Programmer's Reference; Update to the 
Programmer's Reference; 
Programming Guide; Application Style 
Guide; Quick Reference 

Price 
$500 

around in memory. This movement will 
cause your system to crash. 

Device Independence 
The GDI gives applications a large de­
gree of device independence by acting as 
a layer between the application and the 
hardware. The main benefit of the separa­
tion of the program from the hardware is 
that a Windows application requires no 
modification to work with any display de­
vice or printer that has a Windows driver. 
The same program that runs on an IBM 
PC with a CGA and an Epson printer will 
run on a Compaq 386 with a super-high­
resolution screen and a laser printer. The 
GDI and its device drivers handle the 
transformations. If necessary, you can 
query the GDI to find out specifics of a 
hardware device, such as resolution of a 
screen or the colors available on a 
printer, but, in most cases, the GDI's 
transformations are adequate. 

This device independence has another 
benefit: As graphic coprocessors become 
more common in display adapters, Win­
dows programs can readily take full ad­
vantage of them, since most devices will 
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come with Windows drivers. Already 
companies are working on using the 
Texas Instruments 34010 graphics copro­
cessor in graphics boards so they will 
work with Windows applications. Re­
naissance GRX has announced one such 
board, the Rendition I, which makes the 
Windows operating environment from 23 
to 91 times faster for EGA mode. 

Data Exchange 
Windows has two types of data exchange. 
If you are familiar with the Macintosh, 
you probably know about the Clipboard, 
a holding place for data. You can cut or 
copy text or graphics from one document 
and then paste it back into the same docu­
ment at a different place or into another 
document. The handy Clipboard makes 
integration of different programs a snap. 

Dynamic Data Exchange (DDE) is a 
protocol developed by Microsoft for mes­
sage-passing between applications. 
Using DDE, a spreadsheet would notify a 
graphing program each time a cell's con­
tent changes so the associated graph is 
kept current. Similarly, the graphing pro­
gram would notify the word processor 
each time the graph changes. In this way, 
changing a spreadsheet would automati­
cally update the graph in a word-process­
ing report. The DDE protocol is not de­
scribed in the Windows manuals, but the 
definition of the standard is available 
from Microsoft. 

Memory Management 
Windows's sophisticated memory man­
ager allows dynamically loaded and link­
able program code, data, and resources. 
You can move code, data, and resources 
around to group all free memory together 
or discard them when free memory is 
low. When a discarded code segment or 
resource is needed again, it is automati­
cally reloaded from the disk. 

This means that you can run a program 
that is larger than available memory if 
you design it so that it is separated into 
several segments of associated code. 
Only the segment being executed will be 
loaded if memory is low. If there is 
enough room, the entire program will re­
main in memory. The memory manager 
also provides for code-sharing where two 
or more copies of a program running at 
the same time share the same code but 
use separate data segments. 

Debugging 
A modified form of Microsoft's Symdeb 
symbolic debugger is supplied with Win­
dows. You must run Symdeb on a differ­
ent screen than Windows. If you have a 
CGA and a monochrome adapter, you' re 
in good shape, since Symdeb will use the 
monochrome monitor. If you don't have 

two monitors, you must hook up a dumb 
terminal or another PC using terminal 
software to the COM 1: serial port. As 
your program runs, Symdeb displays 
memory-allocation messages on the ter­
minal or monochrome card when mem­
ory is allocated or moved. When you are 
in Symdeb, you can set breakpoints in 
your program, look at global variables, 
see the currently executing line of the 
program's source code, and examine the 
processor's registers. If you have a PC 
AT or compatible, you can use the Sys­
tem Request key to break out of Windows 
and get into the debugger at any time. If 
the computer hangs up, all you have to do 
is hit the System Request key to get into 
Symdeb and look at the offending line of 
code. If you use a PC XT, you'll have to 
simulate this by setting breakpoints 
where you suspect trouble. 

Symdeb is much better than its prede­
cessor, Debug, and can be useful, but it is 
far from what it should be. A debugger 
for Windows should run under Windows, 
not requiring a second screen, and it 
should use menu commands and dialog 
boxes to interactively debug instead of re­
quiring cryptic two-letter commands. 
Microsoft's newer CodeView, a symbolic 
debugger included with Microsoft C ver­
sion 4.0, cannot yet be used with Win­
dows, although Microsoft has said that 
will change. A Windows version of 
Code View would be useful, although an­
other PC would probably be required 
solely for debugging. 

Symdeb on a terminal is so awkward to 
use that we found it easier to use debug­
ging messages like starting function 
foo ( ) or count = %d at key points in the 
program. We put these messages in a 
standard dialog box using the Message­
Box function. Such messages are easy to 
code and give exactly the information that 
you want. 

Documentation 
The Windows development kit documen­
tation totals about 1200 pages in three 
binders. One binder consists of the Pro­
grammer's Utility Guide and Update to 
the Programmer's Reference. The utility 
guide describes the syntax and usage of 
the utilities shown in table 1. The update 
·explains features new to Windows ver­
sion 1.03. The Programmer's Reference 
describes Windows functions, Windows 
data structures, and messages. Unfortu­
nately, it is hard to see how the compo­
nents work together. 

What is conspicuously missing is a tu­
torial guide to Windows programming. 
The binder containing the Programming 
Guide, Quick Reference, and Application 
Style Guide explains one simple pro­

conrinued 
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gram, which prints "Hello, Windows ." 
The example is useful, but one example is 
not enough. It took us quite a bit of read­
ing and playing around with the sample 
programs on the disks before we started to 
understand Windows and how the appli­
cations work. A tutorial guide is desper­
ately needed to explain the new concepts 
and caveats of Windows programming. 

Once you get a feel for Windows pro­
gramming, the documentation is efficient 
and easy to use. The manuals are orga­
nized logically with an ample number of 
examples, all in Microsoft C, and a good 
index. 

Developers can obtain a license at no 
cost from Microsoft that allows the distri­
bution of the Windows run-time system. 
This means that you can develop Win­
dows applications without requiring the 
purchasers to own Windows . The catch is 
that the version distributed is specific to 
your application. The Windows package 
is needed to use more than one applica­
tion at a time. 

Why Windows? 
The Microsoft Windows Software Devel­
opment Kit 1.03 is expensive, slow, and 
difficult to understand at first. Once the 
learning curve is conquered, though, you 
can enjoy the benefits of a consistent, in­

c ModuleCompiled WindowsMicrosoftlanguage definitionsobject code linker8 compiler source filecode 

ExecutableC and ResourceHeader Windows (without
file files resources)libraries 

Finished
Compiled ResourceResource Resource Windows

compilerresourcesscript file compiler aoolication 

Figure 3: 1hejlow from source code to executable code required to build a Windows 
application. You can automate the process with the Make utility. 

tuitive, window-based user interface with 
pull-down menus, multitasking, and de­
vice independence. Also, Microsoft has 
stated that Windows applications will be 
easily ported to future operating systems. 

Windows applications created with 
this kit require a hard disk with a PC XT 
compatible for mediocre performance 
and a PC AT for acceptable performance. 
The speed of Windows will become less 
of a problem as available hardware im­
proves. Already companies are taking ad­

vantage of Windows's device indepen­
dence by creating fast graphics boards for 
it. • 

David Han (855 High St., Chestenown, 
MD 21620) is an independent software 
developer and freelance writer. Lee Han 
(201 Cedar St., Chestenown, MD21620) 
MJrks in the Naval Architecture Depan­
ment at Advanced Marine Enterprises 
and regularly consults with MicroSystem 
Specialists in Blacksburg, Virginia. 

Smalltalk/V 

Release 1.2 


Mat Davis 

Smalltalk/V release 1.2 from Digitalk is 
an inexpensive object-oriented program­
ming environment for the IBM PC and 
compatibles. At a cost of $99.95, Small­
talk/V implements the complete Small­
talk language, except for multitasking, as 
developed by researchers at the Xerox 
Palo Alto Research Center (PARC). 

Smalltalk/V 1.2 is not copy-protected, 
and it follows in the tradition ofBorland's 
Turbo Pascal in being a high-quality soft­
ware package at an affordable price. 
However, Smalltalk/V requires 512K 
bytes of memory, two floppy disk drives 
or a hard disk, and a graphics adapter. 
Digitalk strongly recommends that you 
also have a Microsoft-compatible mouse, 
and an 8087 coprocessor is required for 
floating-point operations. The system 
supports the IBM Color Graphics Adapt­
er in 640 by 200 mode, the Enhanced 
Graphics Adapter in 640 by 200 and 640 
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by 3'50 modes, the new Video Graphics 
Array's 640 by 480 mode, the AT&T PC 
6300's and Toshiba T3100's 640 by 400 
mode, the IBM 3270 PC's 720 by 350 
mode, and the Hercules video boards. 
For this review, I used an IBM PC-com­
patible ITT XTRA with 640K bytes of 
RAM, a 20-megabyte hard disk, a Her­
cules graphics adapter, and a Microsoft 
Mouse. 

Methods, Digitalk's original Smalltalk 
implementation that sold for $250, has 
been replaced by Smalltalk/V. The lan­
guage supported by Smalltalk/Vis identi­
cal to that used in Methods. In contrast to 
Methods, however, Smalltalk/V supports 
graphics, uses a mouse, and communica­
tions support is optional. 

Features ofSmalltalk/V 
As with other object-oriented languages, 
a Smalltalk/V program consists of a col­

lection of objects, such as integers, 
strings, programs, or airplanes, that per­
form computations by sending each other 
messages, such as add, parse, run, or 
dive. Smalltalk/V features all the char­
acteristics of Smalltalk, including the 
ability of different objects to respond to 
the same message in different ways, sup­
port for inheritance, and encapsulation of 
objects. [Editor's note: For more infor­
mation on Smalltalk, see the August 1986 
BITE, which has a theme of Object-Ori­
ented l.nnguages.) 

The language implemented in Small­
talk/V is generally consistent with Small­
talk-80 from the Xerox PARC. However, 
while Smalltalk/V includes the basic 
classes of Smalltalk-80, such as Stream 
and Collection, some of the less basic 
classes, such as those used for windows, 
are incompatible. For example, while 
Smalltalk-80 considers a windowed ap­
plication to consist of a model, several 
views, and several controllers, the same 
application in Smalltalk/V consists of a 
model, several panes, and several dis­
patchers. Even though this difference is 
primarily one of terminology, it means 
that programs using some of the more so­
phisticated classes may need consider­
able translation. 

continued 
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Smalltalk/V has several special fea­
tures, such as its use of virtual memory 
techniques that allow the normally huge 
amount of source code in Smalltalk (a 
minimum of around 600K bytes for 
Smalltalk/V) to work in a 512K-byte en­
vironment with a hard disk. While a 
512K-byte system may not sound very 
small for a PC, many versions of Small­
talk require a minimum of a megabyte of 
RAM, and some require as much as 4 
megabytes to achieve good performance. 
Thus, Smalltalk/V runs in a relatively 
cramped system. 

Here's how Smalltalk/V's virtual 
memory works: When, during program 
development or when a program is run­
ning, the 512K bytes of memory fills up, 

Smalltalk/V spends a few moments mov­
ing some objects (those that do not "con­
tain" other objects) to the hard disk be­
fore resuming normal operation. This 
does not happen with floppy disk-only 
systems, which, according to Digitalk, 
are too small and slow to support it. 
While the system slows down somewhat 
after this swap-out occurs, it brings ob­
jects back into memory as they are used, 
and, within a minute or so of your using 
the system, all the objects currently in use 
are brought back into memory. The sys­
tem actually runs faster than before be­
cause more memory is available. 

Smalltalk/V comes with many sample 
programs, one of which is Prolog/V. 
While the syntax of Prolog/V is not iden­

tical to the standard Clocksin and Mellish 
version, the differences are minor. Un­
fortunately, the only documentation pro­
vided for Prolog/V is in a file on one of 
the distribution disks. 

Using and Modifying Smalltalk/V 
Installing Smalltalk/V is quick and easy: 
you run a batch file that configures the 
system for either floppy or hard disks and 
your graphics adapter, and the system is 
ready to go. In addition to the Smalltalk 
interpreter and a small configuration file 
that gets modified by the installation pro­
cess, Smalltalk/V comes with an image 
file, a sources file, and a change log. 

The image file contains the current 
continued 
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Revoution. 


Drath: 1 CAD, $195 

Evoution. 

llrafix I totally changed tl1e image of low priced 

CAIJ software. 
It proved tliat ym coukl have extremely sophisticated 

perfonnance and l6in1res demanded hy serious 0\ll 
users. 

Yet still he very easy to learn and use for the novice. 
All at an amazingly low price. 

Now we've done something even more dramatic. 
We've improved it 

Drafix 1 Plus. A great new package at a great 
old price. $295. 

lleviewe1s called llraflx I a "breakthrough" in 
design, speed and e;L'ie of use. 

llrafix I \>\us is a breakthrough in value. 
Check these exciting new fean ires: 
-8_p<JP:\!p~ for writing, editing and 
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- Fu11t1io11 kei·~ so you can store and 

customize llraflx cm ids to your personal workstyle. 
-Sophisticated Wlll!:fiuln.11,..51Jliru::I; and r--rnm1 
~ limctions to let you draw complex shapes. 

Plus we added two more bonuses. AsymbQl liliill_ry 
(an $80 value)·with 450 pre-drawn, time-saving 
symbols. 

And. along with our standard pen-plotter support, 
our llotPlotter software (worth $45) tl1at lets you create 
high n..~olution plois of any size on your dot matrix 
printer. 

Of cow~ if U1t.-;e are mon~ ICatures than you need 
there's an l'q.ially good choice- llmfix I. 
Drafix l. Everything you want in CAD 
software-at $Im less. 

l!eviewei> called llrafLx I "tl1e best 0\ll buy 
in town" at $295. We wonder what they'll say for 
$1lXl less. 

'11iat's 1ight ·111e original llr.d"ix is still available 
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Order toll free and get our30-day money back 
guar.mtee. 

One thing hasn't changed. Our money hack 
guarantee. 

Try llr.lfix I or llr.lfix I Plus for 30 dar.; and ren1m 
it for a full refund if you're not completely satisfied. 

With no-risk, high pcrfom1ance and affordable 
prices, there's just one choice to make. 

To buy the package that started the CAD sofiware 
revolution. Or tl1e one that's continuing it 

Make your toll-free choice today. 

Order Now! 
Contact your local llrafix dealer or call toll-free 
llse yo.w Visa, MasterCard or Amerie<m Express 

1-800-231-8574 
Ext. 150 
o llmfix I 0\ll par.kage, now only $19'i.OO 
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Smalltalk/V release 1.2 

Type 
Smalltalk language and programming 
environment 

Company 
Digitalk Inc. 
9841 Airport Blvd. 
Los Angeles, CA 90045 
(213) 645-1082 

Format 
Three 51/4-inch floppy disks 

Computer 
IBM PC, XT, AT, or compatible with 
512 K bytes of memory, two floppy disk 
drives or a hard disk, and a graphics 
adapter; mouse recommended 

Necessary Software 
DOS 2.0 or higher 

Language 
Smalltalk/V; Assembly language 

Options 
EGA/VGA color-extension kit: 
Communications package: 
Goodies extension kit: 

$49.95 
$49.95 
$49.95 

Documentation 
514-page Tutorial and Programming 
Handbook; tutorial source code 
on disk; Prolog/V documentation on 
disk 

Price 
$99.95 

image of the system. Unlike other lan­
guages, in which each program is isolated 
in its own file, a Smalltalk program is a 
collection of objects, classes, and meth­
ods, all of which become a part of the 
Smalltalk system after they are created. 
To save your work, you save an image of 
this system, which includes all the classes 
and objects in it. Since even the windows 
on the screen are objects, their size, posi­
tion, and contents are also saved in the 
image. Note, however, that this creates 
some problems for developing applica­
tions with Smalltalk/V, since the pro­
gram you are developing is actually part 
of the complete system. Distributing the 
application would mean distributing the 
entire system unless the other users al­
ready have Smalltalk/V. 

The sources file contains, in a com­
pressed format of about 300K bytes, the 
source code for the entire system except 
the compiler. Changes to the system take 
place as follows: When you add or change 
a method, the system writes the new code 
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to the change log file, which is initially 
empty. Then the system updates its 
record of the code to reflect the new 
code's location in the change log. There­
after, the new code supersedes any code 
that may be in the sources file. Since the 
information about the location of the new 
code is part of the image, you must always 
keep together a set consisting of the 
image file, sources file, and change log 
for them to remain consistent. 

The change log also serves as a safety 
net; anytime an expression is evaluated, it 
is written to the change log. Since new 
objects can't be created unless some kind 
of expression is evaluated (even if the ex­
pression is as simple as Dashboard 
Open), the change log provides a com­
plete record of the state of the system in 
the event of a crash. Even if you haven't 
saved the image for hours and a power 
failure or crash occurs, all the changes 
made during that time are in the change 
log, and you can recover them. Thus, the 
chances of losing work in a Smalltalk sys­
tem are remote . 

While the change log protects you 
against losing work, this protection is not 
often needed. Smalltalk/V is capable of 
handling the majority of programming 
errors by simply interrupting the errant 
program and allowing you to debug it 
interactively. The only exception to this 
arises when you make an incorrect modi­
fication to portions of the windowing 
code, and the system can't open its usual 
debugging window. In this severe case, 
Smalltalk/V encounters an error while 
trying to report an error and usually can­
not recover. Fortunately, these cases are 
relatively rare, and you will generally 
have no problems modifying the system 
while it is running, a capability that be­
came a tradition with Smalltalk-80, and it 
makes Smalltalk/Va robust system. 

Smalltalk/V Windows 
The standard Smalltalk/V system con­
tains several types of windows . You can 
subdivide each window into smaller sec­
tions, called panes, and each window has 
two or more pop-up menus associated 
with it: a window menu for resizing, 
moving, or closing the window, and a 
pane menu that lists actions relating to 
each pane in the window. For example, 
the menu for a standard text-editing pane 
contains choices such as cut, copy, paste, 
and search. 

The system-transcript window is 
Smalltalk/V's message window, and you 
cannot close it, although you can resize 
and move it. Class browsers provide the 
means for modifying and creating classes 
in Smalltalk/V. A class-browser window 
consists of five panes. The first two are 
used for selecting whether class methods 

(for messages sent to the class itself) or 
instance methods (for messages sent to 
individual instances of the class) are 
listed in the methods pane. The other 
three panes are for class, methods, and 
text. The class pane shows a list of all 
classes in the system. Choosing one of 
these classes causes a list of the methods 
defined in that class to appear in the 
method pane. The method pane's menu 
provides choices for adding and remov­
ing methods. You can also select a 
method, which causes the source code for 
the method to appear in the text pane, 
where you can edit and save it. 

A workspace is a Smalltalk text editor 
that serves as a place for testing code, 
making notes, or performing calcula­
tions. To test programs or perform calcu­
lations, you can type any sequence of 
Smalltalk statements, select them with 
the mouse, and evaluate them using either 
the Do it or Print it choices from the 
pane menu. The Do it option evaluates 
the expression and discards the answer 
and is useful for expressions such as read­
ing new code from a file where you do not 
need to see an answer from the system. 
The Print it command evaluates the se­
lected expressions and displays the result 
in the workspace. Thus, you can do cal­
culations by typing and selecting an ex­
pression, such as 7 * 3 + 4, and then se­
lecting Print it. 

While the only code that is really a part 
of the system is that contained in the 
methods in the various classes, the con­
tents of all the windows are saved along 
with the rest of the system, so code typed 
into a workspace can effectively become 
permanent. 

Smalltalk/V provides debugging assis­
tance through a series of interactive win­
dows. When an error occurs, the system 
presents you with a walkback window 
that shows all the messages that have been 
sent but not yet answered. From this win­
dow, you can elect to either debug the 
problem or abandon the computation. If 
you choose to debug, a special debugging 
window appears. This window enables 
you to examine any of the variables in 
use, change their values, or change code. 
Once the error has been corrected, execu­
tion can be resumed. 

Using Windows in Development 
Class-hierarchy browsers, workspaces, 
and debuggers all play an important role 
in writing Smalltalk programs. For exam­
ple, you use a class browser to create a 
new class by simply selecting its super­
class and filling in a template for a class 
definition. You then use the class browser 
to write the methods for that class, and 
you can use a second or third browser to 

conrinued 
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1. Peripheral Sharing: enables up to 

6 PC users to share laser or impact 
printers and storage devices. 

2. Runs 99% of PC/MS-DOS Soft­
ware•: lets you share software you 
already own for word processing, 
accounting, database, 
spreadsheets, CAD/CAM, etc. (PC, 
XT, AT and compatibles). 

3. Transparent Natural Use: allows 
direct access to remote files and 
programs on remote PC's. You 
don't have to leave your 
application and use a special 
program to copy files to your PC. 

4. Print Spooler: lets you continue 
using your PC while your data is 
being printed or waiting to be 
printed. You use your present 
printing commands to automatically 
send your data to the printer. 

5. Fault Tolerance: Software is 
resident on all networked PC 's so 
any PC can be turned off or fail 
without interrupting network 
operations. 

6. Security: Network users can be 
restricted from using printers, and 
reading or writing to designated 
storage devices. 

RJ 11 Y-connector 

Innovative Solutions: 
Dick Crawford, President ­
"Extremely economical. ..We now 
save file space and share 
printers ... A significant cost 
savings." 
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consult methods in other classes, which 
is a real convenience. 

A workspace serves two purposes dur­
ing program development: for defining 
any global variables that the application 
requires and for testing the partially com­
pleted application. 

Finally, the debugger allows easy in­
spection of conditions when an error oc­
curs . You can inspect objects, correct and 
recompile the code, and restart the pro­
gram at the point where a selected mes­
sage was sent. In fact, if you use an 
unimplemented menu choice in your ap­
plication and get an error, you can use a 
class browser to add the missing method 
and then use the debugger to pick up exe­
cution where you left off. Thus, a menu 
may have a choice on it for which no 
method yet exists, but, as long as that 
choice is not used, no error occurs. This 
flexibility strongly encourages incremen­
tal testing and refinement. 

Benchmarking Smalltalk/V 
While Smalltalk systems work well for 
prototyping applications, they are not 
normally very useful for compute-bound 
programs. Smalltalk/V is no exception. It 
ran the BYTE Sieve benchmark in 31 sec­
onds. This doesn't seem long when com­
pared to the times achieved by BASIC, 
but most C compilers can run this same 
benchmark in under 15 seconds, and 
some can run it in under 5 seconds . 

The speed difference is primarily due 
to the fact that compilers for production 
languages, such as C or Pascal, read your 
program once and then translate it into an 
equivalent machine language program. 
The interpreters for languages such as 
Smalltalk and BASIC, however, are con­
stantly reading your program and carry­
ing out its instructions. In the Smalltalk 
version of the Sieve benchmark, the main 
loop is interpreted over 8000 times, while 
the C version is compiled into machine 
language only once. [Editor's note: The 
BENCH. OBJ source code for the bench­
mark tests is available on disk, in print, 
and on BIX. See the insert card prior to 
page 321 for details. Listings are also 
available on BYTEnet. See page 4.] 

On the other hand, Smalltalk/V is 
well-suited for certain types of numeric 
problems; with its support for virtually 
unlimited integers and arithmetic opera­
tions on fractions, overflow or round-off 
errors are rare. 

For example, Smalltalk/V doesn't sup­
port floating-point numbers without a 
numeric coprocessor, so in the Calcula­
tion benchmark, I used the fractions 
J141s9!.ooooo and 211s2o/iooooo instead of 
3.14159 and 2 . 71828. Since Smalltalk/V 
was performing its calculations using 
fractions, there were no errors, even after 
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5000 iterations. The test took 38 minutes 
and 44 seconds; certainly not quick, but 
neither the numerator nor denominator of 
either fraction fits in the 8086's 16-bit 
word. Since they do not fit, Smalltalk/V 
must expend considerably more effort to 
multiply, divide, and reduce these frac­
tions than it would for integers. 

A short program to calculate the first 
50 factorials runs in just under 3 seconds 
and calculates each factorial exactly; the 
answer to 50 factorial is 65 digits long. In 
fact, while the recursive factorial routine 
provided by Digitalk causes a stack over­
flow while computing 1000 factorial, you 
can easily write an iterative version that 
will give you the full 2568-digit value. 

The Disk Access in BASIC Write 
benchmark test (writing a 64K-byte se­
quential text file to a blank floppy disk) 
took 54 seconds, while the Read test 
(reading the same file) took 112 seconds. 
Compare this to the results for the ITT 
XTRA, whose tests were written in ITT's 
Advanced BASIC, with times of 33 sec­
onds for the Write test and 32 seconds for 
the Read test. [Editor's note: See the re­
view "1he ITT X1RA "by John D. Unger 
in the April 1985 BYTE.] 

Regardless of the results of such 
benchmarks, the real test of speed for an 
interactive language environment such as 
Smalltalk/V is actual use. Smalltalk/V 
usually takes only 3 to 4 seconds to re­
compile a typical method, and then 
you're ready to move on. This rapid re­
sponse gives you the feeling that the sys­
tem is quick, even on standard PCs. 

Drawbacks of the System 
While Smalltalk/V will run with 512K 
bytes of RAM and two floppy disks, the 
package responds much more quickly on 
a system with 640K bytes and a hard disk; 
the more memory you have, the less often 
the system has to swap objects in and out 
to disk, do garbage collection, and so on. 

Smalltalk/V is also a considerable 
strain on a standard PC's processing 
power. The package includes a speed/ 
space software option that speeds up the 
graphics at the expense of some available 
memory. After invoking it, the system 
will save windows that get covered up by 
other windows so that they do not have to 
be redrawn every time you access them. 
This saves time but eats up a lot of 
memory. 

In addition, while Smalltalk/V works 
with a CGA, this adapter does not really 
provide enough resolution . The large 
pixel size results in crude characters and 
makes it awkward to make a class 
browser large enough to be useful. Using 
a Hercules-compatible graphics card, as I 
did, or an EGA in high-resolution mode 
eliminates these problems. 

A Useful Manual 
The documentation for Smalltalk/V is a 
rather impressive 514-page softbound 
handbook. The first half is an introduc­
tion to Smalltalk in general, and Small­
talk/V in particular, in the form of eight 
chapters of tutorials, with full source 
code for the examples on disk. While this 
book is probably not enough in itself to 
teach you all the ins and outs of object­
oriented programming, it is a good start. 

The second half of the book is an ency­
clopedia of the classes in the Smalltalk/V 
system. You'll probably use this section 
frequently, even well after you've be­
come a Small talk hacker, due to the sheer 
number of classes and methods provided. 

Smalltalk/V Options and Goodies 
Options available for Smalltalk/V include 
an EGA/VGA color-extension kit and a 
communications package. This commu­
nications package comes with full source 
code for the assembly language commu­
nication primitives and sample Smalltalk 
classes, such as a simple terminal-win­
dow class and a Unix browser class. 
Omissions from the terminal windows in­
clude protocol transfers and emulation of 
the Digital VT-100 or any similar termi­
nal. If Digitalk doesn't provide transfers 
and terminal emulation relatively soon, 
it's a good bet that someone else will. 

The browser for use with Unix systems 
lets you, after logging on, transfer files to 
or from the Unix system (in text mode 
only), change directories, or run pro­
grams. Again, since full source code is 
provided, you can fix any minor prob­
lems or expand the browser in any way 
you desire. 

Digitalk has also announced a Goodies 
extension kit that has support for sound 
and multitasking, but it was not available 
at the time of this review. 

Good Things in a Smalltalk Package 
Smalltalk/V is an unusually robust and 
complete system. Even when running on 
a standard PC, it rivals other Smalltalk 
systems that require more powerful com­
puters, more memory, and more disk 
space. The supplied source code provides 
many examples of Smalltalk program­
ming, as well as virtually unlimited po­
tential for customization. 

While Smalltalk/V may not be suitable 
for producing production systems due to 
speed and space requirements, the pack­
age is well worth its $99. 9 5 price tag as 
an introduction to Smalltalk and object­
oriented programming. • 

Mat Davis (Virginia Polytechnic Institute , 
Department of Computer Science, 562 
McBryde Hall, Blacksburg, VA 24061) is 
an instructor ofcomputer science. 



ThiS dial modem comes•a

•revouwouldn'l•ecl tor8445. 
our reouta1i0n. 


When you buy a dial modem for $445, most 
people don't expect to get much in the way of features. 
Least of all, a top notch reputation for quality. 

But our 2230 Series of 2400 bps modems is made to 
the same exacting standards as other Codex modems. 
Modems that have earned such a reputation for quality, 
they are preferred by more experienced data communi­
cations managers than any other brand. 

And rest assured, a reputation is hardly the only 
feature our dial modems come with. The 2230 Series 
also provides outstanding performance, reliability, and 
flexibility. They are all full duplex 2400 bps modems 
that operate synchronously or asynchronously with a 
unique auto dial feature that supports virtually any com­
H;ryciisa 1c:gis1crcd uademaiic ofHayt'S Microcompu1.:r Prnducr~. lnc. 

purer. Plus they're Hayes compatible and are available as 
standalone units or as dual modem cards that pack two 
modems on a single card for maximum space savings. 

Ofcourse it's impossible to tell you about every fea­
ture of our 2230 Series in this space. But a certain peace 
of mind comes with the knowledge that everything that 
goes into our dial modems has to measure up to what 
goes on them. Our name. 

For information about 2400 bps modems starting 
at $445, call us at J...800­
426-1212 Ext. 234. Or write codex 
Codex Corporation, Dept. 
707-34, 7 Blue Hill River Rd., @MOTOROLA 

Canton, MA 02021-1097. The Netv.Drl~ng Experts 
C> 19B7CodcxCorpor;otion. Morord Jand ® ;11c: t1adcmarhufM011>1Ub, Inc. Codex is a r ~ g i$tCrcdtrademar~ ofCockxCorpora1"1n 

Sale, office$ in murc tha niOcoun1riC's worldwidc. In Europe call 32·2-6608980, inCu1adail6.79J.S700, in the F.ir E<m SSZ.S.666706 (in )3p.1n8J-3-S8'181011. in 1 h cAme ric~1 617.JM.2000. 
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Four- and Eight-Channel 
Statistical Multiplexers 
from Multi-Tech Systems: 

When it has to 

be as simple 

as it is smart 

• There are a lot of good reasons to buy a pair of 
statistical multiplexers. Reduced line expenses, 
network security and the elimination of transmission 
errors are the three main ones. 
• Unfortunately, most multiplexers come with a big 
reason not to buy them: They're nearly impossible for 
mere mortals to install and understand. In other 
words, they're just not worth the trouble. 
• With that in mind,we'd like to introduce you to the 
new MultiMux:M from Multi-Tech Systems. The biggest 
difference between the MultiMux and other muxes is 
that you can easily install a pair of them yourself, 
without the excessive time, expense and frustration 
you've avoided in the past. 

• You may know us best for our Multi Modem TM line of 
1200 and 2400 bps dial-up modems. The same 
simple approach we use for our modems is now used 
for our MultiMux. We even use similar 'fl.T" type 
commands. 
• The MultiMux is offered in four- and eight-channel 
versions, with or without an integral 9600 bps V29 
modem. Instead of paying for up to eight dial-up lines 
for your asynch terminals, PCs or printers, you can 
use a pair of MultiMuxes to combine them all into a 
single leased line, for much less money. 
• Convinced? Wnot, consider that the MultiMux 
is completely command driven, with a supervisory 
port, help menus, downline loading, full LED display, 
statistical reporting, and an integral 1200 bps dial-up 
modem for remote configurations and diagnostics. 
Also, consider that the MultiMux (like all of our prod­
ucts) is manufactured and supported by us in Minne­
sota, and that we've been doing so since 1970. Finally, 
consider our price. You'll find that to be a pleasant 
surprise too. 
• Please call us toll-free at 1-800-328-9717, for 
additional information ... get a multiplexer that's as 
simple as it is smart! 

MultiMux, MultiModem and the Multi-Tech Systems logo 
are trademar11s of Multi-Tech Systems, Inc. 

MultiTech.

Systems 

The right answer every time. 
lnquir~· 201 for End-Users. 

Multi-Tech Systems, Inc. · 82 Second Avenue S.E. •New Brighton, Minnesota 55112 U.S.A. Inquiry 202 for DEALERS ONLY. 
1-800-328-9717 ~ 1-612-631-3550 •FAX 612-631-3575 •TWX 910-563-3610 (Domestic)• Telex 4998372 MLTTC (International) 
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Acquaint 

Ernest R. Tello 

Lithp Systems' Acquaint ver- and could be defined as (VALA frame-based 
sion 2.4F is an expert-system 12]. The FUN slot lets you de­
tool, one of the first true frame­ fine new functions that you can knowledge-development system
based systems for the IBM PC 
that I have seen. Frame-based 
systems use object -oriented 
representations for both knowl­
edge and control. Acquaint is written in 
Soft Warehouse's muLISP. Within the ar­
tificial intelligence community, choosing 
LISP as a delivery environment usually 
means a significant loss of performance; 
however, this package is an exception. 

Acquaint requires an IBM PC, XT, 
AT, or compatible with a minimum of 
256K bytes of RAM running MS-DOS 
2.0 or higher with one floppy disk drive . 
I tested it on an IBM PC with 5 l 2K bytes 
of RAM running MS-DOS 3.0 with one 
floppy disk drive and a Bernoulli box. 

The Acquaint system is comprised of 
three main programs: QAINT.EXE, the 
user environment, QEDIT.EXE, a text 
editor for creating the knowledge-base 
file, and KAINT.EXE, the development 
environment. Three main windows are 
always present when QAINT runs: 
STATUS, INFO, and BROWSE. Acquaint 
also has a multiwj ndow drop-down menu 
environment for both users and devel­
opers. Developers can build stand-alone 
expert-system applications without pay­
ing an additional license fee, and the 
users need not purchase Acquaint. 

The Heart of the System 
Acquaint system architecture is built on 
four basic types of knowledge structure: 
concepts, rules, contexts, and forms. The 
concept structure provides the basis for 
classes of attributes that have limited 
property inheritance capabilities. The 
DefConcept construct uses a basic LISP­
like frame template to declare concepts 
(see listing 1). Some of these options are 
self-explanatory: The PROMPT slot re­
quests what text you want Acquaint to use 
to request the value of the concept, the 
FACT slot is for explanatory text to be 
used in displays needed with the BROWSE 
facility, and the COMMENT slot can contain 

for the IBM PC 

any additional explanation. 
Other concepts require more explana­

tion. In the EXPECT slot, you specify the 
concept's data type and legal values. The 
simplest option is Y/N, a yes or no ques­
tion that stores a certainty factor as an 
answer. The GROUP option specifies that 
the concept being defined is a collection 
of related subconcepts. You can specify 
subconcepts by listing them after GROUP, 
or you can include them in any rule that 
specifies this concept group; that is, you 
put GROUP in the EXPECT slot and then 
specify the subconcepts later in the rules 
when you write them. 

For a numerical concept, you can spec­
ify maximum and minimum values with 
the RANGE option or a list of permissible 
values with the VALUE option. For exam­
ple, you could define the concept Work­
day in the following way: 

(Defconcept Workday 
EXPECT: 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday) 

Using the plural VALUES instead of VALUE 
lets you select more than one value from 
the list. Other options for theE XPECT slot 
include CONVERT and CONVCS, which 
associate a word with a value. 

The DO slot uses available functions 
and operators to perform a calculation or 
an operation on various input arguments 
to determine the value of the concept. For 
example, you could use DO: (LENGTH * 
WIDTH] to define the concept REC­
TANGLE-AREA. The VAL slot lets you spec­
ify a constant concept, for example, the 
concept MONTHS-IN-YEAR is a constant 

call by name either in the DO slot 
or in the rules. FORMAT lets you 
format the screen into fields, 
and CLASS makes a true class 

hierarchy available so that all properties 
and formulas can be inherited. DEFAULT 
holds default values for concepts in case 
the system can't find a value. 

Finally, the options for the PROP slot 
include ASK (the default), ASKFIRST, 
ASKNOT, CALC, and STORE. Ifyou omit the 
PROP slot or specify the default, Acquaint 
tries to look up the value or infer it from 
the knowledge base. It asks you for the 
value only if this process fails. ASKFIRST 
tells the system to ask you for the value 
first. Some ASKFIRST concepts at the be­
ginning of a program save time because 
they give the knowledge base some facts 
to process. ASKNOT is usually used for 
concepts that are conclusions the system 
must reach. CALC and STORE are oppo­
sites: CALC asks that Acquaint calculate a 
defined formula each time it is requested; 
STORE asks that it be calculated once and 
then stored so all subsequent requests 
will return the same value. 

Writing the Rules 

Once you have declared the concepts and 

constants, you can begin writing rules. 

DefRule uses a format similar to Def­

Concept's: 


(DefRule rule name 
IF 
PROP option 
premise 
THEN conclusion 
ELSE conclusion) 

continued 

Ernest R. Tello is director ofresearch and 
development for Integral Systems ( I518 
l#st Cliff Dr., Santa Cruz, C4 95060). 
He has an M.S. from Rensselaer Poly­
technic Institute. 
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Listing 1: 1he LISP-like frame template that Acquaint uses to declare concepts. 

(DefConcept concept name 
PROMPT: ques t i on 
FACT: description of the f act 
COMMENT : fur t her expl anation 
EXPECT: t ype of answer 
DO: calculations t o be made 
VAL: value t o assign as constant 
FUN : LISP function definition 
CLASS : pl ace of concept i n hierarchy 
FORMAT: s ubset of Common LISP formatting 
DEFAULT: default val ue of concept 
PROP: pr operties of t he concept ) 

You list the variables in the order you 
want them to appear on the input form . If 
a form is attached to a context in the con­
text declaration, then the form automati­
cally comes up when that context fires, or 
executes . If no form is attached to the 
context, you can call it up voluntarily via 
the INPUT option on the QAINT user en­
vironment ' s DIALOG menu. Ifyou plan to 
use unattached forms, however, the user 
needs to know that the form is available, 
as well as how, when, and why to use it. 
You also need to create special instruc­
tions to explain the unattached forms 
available, or the user may miss them 
entirely. 

Acquaint combines the best features of 
In Acquaint, an entire rule must be of a 
logical type defined by one of the logical 
operators. The type of logical operator 
tells the system how to combine the prem­
ises and their certainty factors. The op­
tions you can use with PROP include the 
familiar logic operators, $AND, $OR, 
$NOT, $NAND, and $NOR, and two others, 
$OR* and $AND*, which let you declare 
collection rules. 

Ordinarily , the evaluation of a rule 
ceases once the system knows whether it 
is valid or invalid. For example, with an 
$OR rule, if the first premise is true, you 
don't need to check the rest. Similarly, if 
the first premise of an $AND rule is false, 
you don't need to evaluate the rest. How­
ever, if you want to find out as much as 
you can as soon as possible, you may 
want to use collection rules. The $OR* 
rule always seeks the values of all its 
premises, even after finding one or more 
to be true. Similarly, the $AND* rule eval­
uates all premises even after one is found 
to be false. 

A Tree Structure 
The context, Acquaint's knowledge 
structure, differentiates it from many of 
the other expert-system shells currently 
available. The context determines how to 
group sets of rules together for process­
ing. It is a kind of "metarule" because it 
tells the system which rules to consider. 
However, the context itself also has con­
ditions that must be processed before Ac­
quaint can transfer control to another 
context. To define a context, you use the 
following format: 

(DefCont name 

IN: name, name 

COMMENT: text 

PROP: properties 

IF: if clause 

DO: do clause 

FORM: forms ) 


The IN slot is where you declare the con­
text's dependencies on other contexts. 

266 BYTE • JUNE 1987 

Only one context, the one occupying the 
root node of the hierarchy, has no IN slot. 
Subcontexts must all mention either the 
root context or one of its child nodes in 
their IN slots . The result is a hierarchical 
tree structure of rule sets, each defined by 
a context. 

Contexts can have properties specified 
in a PROP slot. Each member of a concept 
group with the same name as that context 
will inherit those properties. For exam­
ple, if the PROP slot of the INVESTIGATE 
context specifies ASKNOT, and a concept 
group called INVESTIGATE also exists , 
then all concepts in the concept group 
also inherit the ASKNOT property . 

The IF slot follows the same syntax 
that it does with rules; it allows the con­
text to act as a "super rule," or group 
rule. If the rules in a set contain one or 
more common premises, you can write 
these rules with only the premises unique 
to each; the IF slot will contain the com­
mon premises of the context that groups 
them together. 

The DO slot also follows the same syn­
tax that it does with rules. In addition, it 
can contain the $FLUSH option, which 
sets the value of a class of concepts to 
zero so that Acquaint will not pursue 
them, or it can contain the $DO-CONT op­
tion, which lets you declare the sequence 
of contexts you want the system to con­
sider. This sequence must end with the 
END context, or processing will not 
terminate . 

Rapid Input 
Forms are input templates on which you 
enter information directly into Acquaint 
rather than in response to questions. 
Forms are relatively easy to declare in a 
knowledge base, but you must be careful 
to reserve the fields properly. You de­
clare them in the following way: 

(DefForm var-I 

var-2 


var-n) 

the consultation and the mathematical 
problem-solver paradigms with the input 
forms facility. You can get a complete 
consultation environment with as much 
instruction and help information as you 
wish, but you can still use a template 
form to supply your input rapidly when 
you need to. 

How Acquaint Reasons 
Acquaint is one of the first IBM 
PC-based systems to offer both context­
ual rule sets and forward and backward 
chaining. Contextual rule sets can parti­
tion an expert system's knowledge into 
distinct sets of rules so that, at any given 
time, the system needs to search only a 
limited set of rules rather than all of 
them. Contextual rule sets can make an 
enormous difference in the performance 
efficiency of a large knowledge-system 
application . 

Acquaint combines both forward and 
backward chaining with an inference­
control algorithm. This algorithm is one 
of the most important criteria that distin- . 
guish one expert-system shell from an- . 
other. An inference engine controls how 
reasoning begins, how it proceeds, and 
how it concludes. Generally, Acquaint's 
inference engine combines both back­
ward and forward chaining in a consulta­
tion, but you can control the degree to 
which a system forward-chains. 

In Acquaint, you can determine a ses­
sion's beginning point in two ways: with 
forms and formulas or with collection 
rules. If you use forms to input informa­
tion, the system will usually activate for­
ward chaining. This works properly only 
if no collection rules exist in the knowl­
edge base. Generally, if they do exist, 
they are supplied as the first rules in the 
system and reference many other rule 
groups. The evaluation of a collection 
rule is not finished until all the rule 
groups that it calls have been processed. 
Therefore, if you wish, you can tempo­
rarily bypass any forward chaining and 

continued 



QSP SUPER MICRO 1 MB high speed (120NS) DRam on board 

616 MHz (10 MHz opt.) 

Licensed Phoenix BIOS 286 AT™ 
Built-in 2 serials & I parallel port

Runs all major software including Novell 
Network, Microsoft Word, Lotus 1-2-3, Reset button & turbo mode LED 


Dbase III plus, Flight Simulator, Auto cad, Hold up to 5 Y, ht drives 

Microport Unix C etc. 
 • 	 Clock/calendar w/battery backup & 
Norton Utility rating at 9.2 rechargeable AA battery set mounted 

l Year limited warranty 200 Watt power supply 

Extended warranty ava ilable 	 Setup software 

Quantity discounts available 	 Hard cover User's Manual 

****** ALL FOLLOWING MODELS WITH AN IBM' COMPATIBLE ENHANCED KEYBOARD****** 
••OTHER CONFIGURATION CALL FOR PRICES. 

MODEL 1 $1345.00 MODEL 2 $1449.00 MODEL 3 $1944.00 
Above configuration + MODEL l + MODEL l + MODEL 2 + 

- 1.2 MB floppy drive - Hercules compatible - EGA card (16 colors, - Seagate 30MB high speed 

- WD H/F disk controller monographic w/printer port 640 x 350 Res.) hard disk (39MS) 


- Mono monitor - EGA monitor 

QSPEGACARD $199 
• 	 On Board 256K display memory 
• Compatible with IBM EGA. CGA. MDA 
• 	 16 Colors. 640 x 350 res. 
• 	 Runs all software supporting IBM EGA card 

EGA MONITOR $420 

BUY BOTH FOR ONLY $5:)9 


DRIVES: 
• 40 MB Miniscribe (28MS) 5679 
• 30MB Seagate ST 238 w/controller HSS 
• 20MB Seagate full ht for AT 5495 
• 30MB Seagate full ht for AT 5615 
• 40MB Seagate full ht for AT $679 
• 20MB Seagate Viht w/controller $355 
• 360K floppy drive $79 
• 1.2 MB Teac floppy drive $125 
• 20MB cassette back up $550 
• 60MB streaming tape back up $72S 

QSP TURBO xr™ 
$389 

• 	 4. 77/8 MHz KB 
switchable 
256K on board 
expandable to 640K 
360K Floppy drive and controller 
150 Watt power supply 
Slide in case and AT style 
keyboard 
Legal ERSO BIOS 
Runs all major software 

PLEASE CALL FOR PRICES 
ON OTHER CONFIGURATIONS 

MONITORS: 
• NEC MIILTISYN CALL 
• Coper l2 • mono w/:1wiYvl b.uo S89 
• Ta1un9 12 • mono (IBM quality) S93 
• RG8 color mon 101 S2!1$ 

-'-	 -­

MODEMS: - Hayes compatible 

•• 	 Internal 300/1200 BAUD 
w/software. $99 

• 	 Internal 2400 BAUD $215 
• 	 External 300/1200 BAUD $99 

GJ( .. . - ·. .. ; ' , 1-1 I- ~ · : :: ~ .- .. ,:.· ' 

SPECIALS: 
• Mini 1/0 for XT/AT $59 
• Floppy Controlle' 2/4 dr. $29/34 
• 150 wait power supply ll0/220v $49 
• 200 wait powe' supply l l0/220v $95 
• XT slide·in case w/speaker $38 
• AT slide.in case $85 
• PC DOS 3.2 	 $80 
• MS DOS 3.2 + GW BASIC $80 
• MS DOS 3.1/G W BASIC $45/$30 
• Monographic card w/printer port $55 
• Memmy Expansion c.,d (to 576K) WOK$129 
• Logimouse w/software $89 

• 80286/8088 Microprocessor 
switch selectable (80287 opt.) 

• BK cache memory • Half size 
• 7. 5 limes laster than PC/XT 
• 8 MHz clock speed 

SUNTEK MONOPAK XT I AT™ $105 

• Hercules compatible 
• Monographics + mini 1/0 all in one slot 
SUNTEK 3MB DOALL MULTIFUNCTION CARD FOR 
AT/ XT ........• ................... .. .. . ... . $210 
• Lolus /lnt el/M1crosolt EMS 
.. P.u ,Jll t>l. Smrn l. G omo Ports 
• Clock C• I ndM (XT) 

386 AT"' 

Inquiry 254 

MONO SYSTEM 
• lntol 32·bll 80386 CPU, 16 MHz clock speed $4750• Sl2K: inlerlHwd 32-bit RAM on bo.,d 
• Intel 2MB memory expansion card 
• 8 expansion slots 
• Built·in l parallel, 1 serial port 
• Socket for 80387 
• 220 watt power supply 
• 1.2 MB FDD and HD/FD controller 
• 30MB hard disk 
• Monographic card w/printer port 
• 101 key enhanced keyboard 
• Amber monitor 

SUNTEK MEMOPLUS XT/AT™ WITH OK $99/ 109 
WITH 2MB $289/ 299 

• 	 2MB (120NS 256K DRam) Lotus/ 
Intel/Microsoft EMS 

• 	 Compatible w/3.2 version 
• 	 Software includes EMS driver. 

RDISK. Spool utilities 
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The Real 
World Runs 
on Real Time. 

Modern 

has been the designer's choice in thousands of the most demand­
ing real-life applications. 

OS-9 is very compact, highly adaptable, and fully ROMablc. It's 
Csource code compatible with Unix, and it's supported by a wide range 
of outstanding software tools, including graphics and networking options. 

Many leading suppliers of 68000 and 68020 based systems offer ready-to-run 
OS-9 packages for thei r products. Or you can use a Microware PortPak to 
install OS-9 on your own custom hardware. 

When microseconds count, you can count on OS-9. • 

• 

~e Emerging Standard. • 

intelligent systems require real 
time response and high efficiency. That's why OS-9/68000 

Inquiry 326 for End-Users. 

Inquiry 327 for DEALERS ONLY. 


TCH 
110" 

Via West's new 312 Data Switches put you 
in control without the bother of recabling. 
Atthe touch of abuttonyou can direct data 
among three PCs and two printers. or three 
printers and two PCs. 

Over 22 other Data Switches available to 
direct data between computers, printers, 
modems, plotters, terminals and networks 
for all types of computer systems. We also 
offer a full line of cables and connectors. 
Custom orders are welcomed. 

All orders shipped freight collect. Add $4/Unit ror post­
paid delivery. Checks, Visa. MasterCard accepted. 
Arizona residents add 7% rax. Dealer inquiries invited. 

534 North Stone Ave. U~A WEST, ~flc. Tucson, Arizona 85705 

'The Interface Company" Call 602·623·5716 

Microware Systems Corporation 
1866 N.W. 114th Street • Des Moines. Iowa 50322 
Phone 515-224-1929 • Telex 910-520-2535 
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make the system evaluate all the specified 
rules. 

If you don't use forms to enter infor­
mation at the start of a session, the rea­
soning process in Acquaint will begin 
with backward chaining by default, be­
cause forward chaining needs facts to 
work on, and the system may not have any 
yet. The backward chainer is usually ini­
tiated by an ASKNOT rule or an ASKFIRST 
rule. First, it takes the conclusion of a 
rule as a hypothesis to be proven; then it 
chains to the premises ofthe rule, to other 
rules that can prove the premises, and so 
on, until it proves the rule. During this 
process, Acquaint may ask you for facts it 
will use to try to prove rules when it be­
gins forward-chaining . The forward 
chainer itself doesn't ask you any ques­
tions; it uses only internal means to prove 
as much as it can by all the facts it has. 
When it exhausts all its possibilities, it re­
turns control to the backward chainer to 
examine a new hypothesis. 

Unprocessed hypotheses are selected 
from the AGENDA, the list of rules, in 
order of their importance. To determine 
this order, or priority, Acquaint uses an 
evaluation function that estimates the 
probability that a given rule will have a 
positive outcome. The criteria used in 
making this estimate are the number of 
premises of a rule that are known, the de­
gree of certainty by which the premises 
are known, and the amount of evidence 
that is still missing. 

QAINT: For Users 
On the main menu, START begins exe­
cuting the knowledge system that is 
loaded. EXPLAIN, DIALOG, and INFO are 
the three major modes of the user-inter­
face program: EXPLAIN interprets ques­
tions, rules, and conclusions; DIALOG 
conducts consultation sessions; and INFO 
lets you BROWSE through various parts of 
the knowledge system. 

On the EXPLAIN menu, the WHY option 
lets you ask Acquaint why it asked a par­
ticular question. The system responds 
with the reasoning chain that led to the 
question, which you can then BROWSE 
through if you wish. When the system has 
reached a conclusion, you can use the 
HOW option to see the reasoning involved. 
(You can also use it following the INFO 
option on the main menu.) If Acquaint 
reaches a conclusion by a series of rules, 
it will display the names of those rules in 
the BROWSE menu, and you can select 
them for display one at a time. The TRACE 
option lets you inspect all the rules in a 
given context or all available rules; you 
can select them in the same way from the 
BROWSE menu. The AGENDA option lets 
you see the list of rules Acquaint cur­

conrinued 
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FORTRAN PROGRAMMERS 

LCS ANNOUNCES F77L LAHEY FORTRAN VERSION 2.20 


WE JUST MADE OUR TOP RATED FORTRAN LANGUAGE SYSTEM BETTER. 

"Lahey 's F77 L FORTRAN is the compiler of choice. It's definitely a 
'Programmer's FORTRAN,' with features to aid both the casual and 
the professional programmer . .. F77L compiled the five files in a total 
of 12 minutes, which was 4 times as fast as MS FORTRAN and an 
astounding 6 times as fast as Pro FORTRAN ... " 

-Etlitor's Choice PC Magazine 

HERE ARE JUST A FEW OF THE REASONS 

WHY F77L IS THE COMPILER OF CHOICE: 


• Full Implementation 	of the • Clear and Precise 

ANSI 77 Standard English Diagnostics 


• Fast 	Compilation-outruns • Long Variable Namcs­

everything on the market Up to 31 Characters 


•Powerful 	Multi-Featured • COMPLEX* 16. 

Source On-Line Debugger LOGICAL* I and 


INTEGER*2 

porting of mainframe and • IEEE Standard 

mini computer programs Floating Point 

(Including NAMELISTl 


• Popular Extensions for easy 

• Compatibility with popular 
• 	Recursion-allocates local third party software 


variables on the stack 
 • Unmatched Technical 
• Arrays and 	COMM'JNS Support with an on-line 


greater than 64K bulletin board 


NEW FEATURES WITH VERSION 2.20: 
•Cross reference and source listings 
• Allocation maps of COMMON variables and arrays 
• In-line comments 
• IMPLICIT NONE compiler option 
• Faster Execution 
• 	Source On-Line Debugger (SOLD) includes: 


Trace Execution; No Rel inking required: 

On-screen Listing; No effect on code size 


Call about our New F77L development tools: I 
[ Lahey Profiler Mathematical Functions Library Overlay Linker 

It is more than just features that make F77L an outstanding 
product: it is the years of experience behind the software. At 
Lahey Computer Systems. we have been developing 
FORTRAN compilers since 1967 and we arc committed to 
keeping F77L the industry leader. 

When PC Magazine selected our version 1.35 as the Editor's 
Choice among PC FORTRANs. we were pleased but not 
completely satisfied-we knew we could improve the 
product. F77L Version 2 .20 increases our lead over the 
competition. F77L's precise diagnostics , advanced debug 
package. helpful user screens and comprehensive manual 
make it a complete and easy to use high productivity tool . 

When evaluating any software package. an important factor 
to consider is the value of your time. F77L saves you time and 

money the moment you start using it. Our FORTRAN 
Language System has the key features you need to increase 
productivity and get the job done. Other PC FORTRANs may 
be cheaper than F77L. but none are less expensive to use . 

F77L-THE PROGRAMMER'S FORTRAN 

Price: $477 .00 
Sy,1c111 Rl•4uircmcn1s: MS-OOS or PC-OOS (2.0 or grcalcrl. 

2)6K. 111a1h rnprncc"or (8087-80287) 

TO ORDER OR FOR MORE INFORMATION: 

702-831-2500 

Lahey Computer Systems, Inc. 
P.O. Box 6091, Incline Village, NV 89450 
Telex: 9102401256 

International Reprl'scntatin~·s: 


Canada: Barry Moon\.·y & A"~nc.. Ti.::l NO~JM1529-l l • En1.dand: (in.:y M>llh:r Lid. Td (l).\(l'-ll)J-199 • Swllzl'rland: OST C1u11p. Si.::r vivt:.,. Td. t022>1)~(tJIX8 


lk-nmark: Havi.::11h11lm Cnmputin~ . Td . !02)887241) • Au.'itra lia: C11mp. Tra11 ..i1i1111 ~. Td. fOJJ) .'72786 • .lapan: ~li 1,:ro:-11ftw;1n: llH · .. Td. HIJJ8L\8 22 2 
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APPLICATION REVIEWS 

Finding aLow-Cost PROM or PAL* 
programmer is only half of the 
battle. Finding a company that 
won't desert you when you need 
support or service is the other half. 
Logical Devices Products cost you 
less because we offer the best price 
performance ratio in the market, 
and because once you buy our 
products you will experience less 
down time and more reliable 
operation than most other units. In 
addition you get features that were 
evolved from our years of experi­
ence of serving people who 
program chips. 
We offer a wide range of products 
from dedicated programmers to 
universal software driven models. 

GANGPR0-8 production programmer. 
8EPROMs to 27512 with RS-232 option. 

PROMPR0-8X universal portable. 
RS-232. Programs PROMs/PAL*s/Micros 

PALPR0-2X Low Cost PAL* only pro 
grammer. Dedicated, RS-232 unit. 

SHOOTER Low cost EPROM only 
programmer. RS-232, Stand-Alone. 

PC-PRO IBM PC plug-in EPROM card 
2716-27512 

ALLPRO pin driven software based 
universal unit, programs every 
imaginable fuse programmable IC. 

CAST boolean software/silicon compiler 
for PLDs. JEDEC output 

lN ERASERS FROM $49.95 
All products carry 90 day Warranty 
& 14 day Money Back Guarantee 

CALL 1~800-331-7766 
LOCICAL DEVICES INC. 
USA 305-974-0967 
ENGLAND 44 272 277323 
FRANCE 39.54.91.13 

"PAL IS ARECISTERED TRADEMARK OF MONOLITHIC MEMORIES INC. 
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Acquaint 2.4F 

Type 

Frame-based knowledge· 

development system and expert· 

system tool 


Company 

Lithp Systems BV 

P.O. Box65 
1120AB 
Landsmeer 
The Netherlands 
011 ·31-2908-4623 

Format 
Two 51/4-inch floppy disks 

Computer 
IBM PC, XT, AT, or compatible with a 
minimum of 256K bytes of RAM running 
MS-DOS 2.0 or higher with one floppy 
disk drive 

Language 
mullSP 

Documentation 
Acquaint User's Manual 

Price 
$4000 

rently intends to try, in the order of their 
estimated importance. The QUESTIONS 
option shows the recorded results of all 
questions asked of the user so far, and the 
QUIT option returns you to the main 
menu. 

The BROWSE window shows all the 
INFO items you can select. Most are self­
explanatory. The INFO RULES option asks 
you for a search pattern. You can press 
Return if you want to see a list of all the 
rules in the BROWSE window. A similar 
approach is used for concepts and con­
texts. Ifat any point during a consultation 
you decide you want to see what is cur­
rently known, you can select the INFO 
CONCEPT option and look at a given con­
cept or concept group to see what the sys­
tem knows about it. If you select INFO 
CONCEPT, QAINT provides you with a list 
of all the concepts from which you can 
choose. 

KAINT: For Developers 
The application-development environ­
ment consists of the KAINT.EXE pro­
gram and an additional utility program, 
COMTOEXE, which converts .COM 
files to .EXE files. The menu of options 
is located in the upper right corner of the 

screen, as it is in QAINT. KAINT's RE­
STORE option lets you compile the expert 
system from a text file into LISP code that 
QAINT can execute. The DUMP option 
writes an expert system to disk after you 
have compiled it, and the ERASE option 
initializes the KAINT program so that 
you can load another knowledge system. 
INFO enters the BROWSE facility to inspect 
various elements in the knowledge base. 
Acquaint also includes a text editor, 
QEDIT.EXE, to create the knowledge­
base file. 

Acquaint has an interface to muLISP 
that lets you use the language's standard 
functions and call them from within 
rules . For example, DefConcept RES­
MAN DO: ((BANDl + BAND2) * EXPT 
(BANDJ 10)] is a line from an Acquaint 
application that lets you enter the color 
bands of a resistor and find out its resis­
tance and tolerance. 

EXPT is a muLISP function that calcu­
lates an exponential expression, in this 
case, BANDY o. Such functions signifi­
cantly expand the capabilities of Ac­
quaint. Writing the functions that take ad­
vantage of this interface is not necessarily 
a trivial task, however; you will need to 
use the documentation for both muLISP 
and Acquaint internals. 

What Acquaint Won't Do 
Earlier versions of Acquaint were unable 
to create iterative loops based on user in­
put. Some expert systems need this abili­
ty so the user can fill in information in a 
list of indefinite size. For example, let's 
say you are building a knowledge system 
to advise a company's managers about 
their organization. You, as the knowl­
edge engineer, may have no idea how 
many departments there are or how many 
people are in each department, but you 
want to ask the same set of questions of 
each department. 

In a list-processing language like 
LISP, with each iteration of the list of 
questions you can append the answers to 
another list of indefinite size. With ver­
sion 2.4F of Acquaint, you can use the in­
terface to muLISP to write these kinds of 
functions, but it may not be easy. In par­
ticular, you will need to know Acquaint's 
windowing environment so you can ask 
the user questions and receive answers. 
Otherwise, your functions won't know 
how to print their questions on the 
screen. 

Multiple-choice questions are also 
limited. You can ask the kind in which 
the response is the reentry of the full item 
listed, but Acquaint doesn't support an­
swering with the number of your choice, 
at least not as a built-in feature. I would 
like to see concepts that have lists as 

continued 
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Personal computers, like 
automobiles and yachts, are 
much more rewarding when 
they're operating at high speed. 

And, as with cars and 
boats, there's more than one 
way to get your PC moving. 

You can, for example, buy 
an expensive piece of hard­
ware with "turbo" or "accel­
erator" in its name. 

Or you can buy an afford­
able piece of software with 
"Norton" in its name. 

Because the same Peter 
Norton who brought you 
the indispensable Norton 
Utilities'M now brings you 
the Norton Commander.1 

" 

And what is the Norton 
Commander? 

It's a power user's PC 
control program that lets you 
cruise through your data 
with the greatest of ease. 

While taking the hard 
work out of working with a 
hard disk 

Directory assistance. 
With the Norton Commander 
at your command, you can see 
your way through a sea of data 
faster than you can say "point 
and shoot'.' 

A compact pair of pop-up 
directory windows put your 
files-and a fleet of file man­
agement functions-at your 
fingertips. 

nudge of a mouse. 
Automatic 

pilot!NORTON 
Running your pro­
grams is a breeze. 
Especially when you 
take advantage of our COW•R· 
custom user menus. 

Or, if you want to 
take a convenient short 
cut, just point to your ~ 

LETS YOU rAKECHARc7/'RD DISK MANAGER. data and fire away. 
OF YOUR COMPUTER 

The Norton Com­Point andshoot . mander will find and run 
operation. Quick the matching program. 
disk navigation. Automatically. 
Menu control. How much memory 

. Instant data does it take to work all of 
execution. A control P~ these wonders? :m for power-users ~(f,sf$ As little as lOK. 

So it's no wonder the ~ ~?>:;"~~ Infoworld Review Board For theJBM'R: ~o~"~ o''6 

0 
and compatibles ...~ ~c lf'~ "'~ 

- "' \'(Ill found the Norton Com­
mander so memorable. 

''Tops in its class;· 
they said. "Loaded with 
useful features" that pro­

You can list your files any vide "a new level of conve­
way you like them-by name, nience for MS/DOS users'.' 
extension, size or date. "The more we used it, the 

You can scroll through more we liked it'.' 

them or page through them. You will, too. 


Or use the special speed­ Unless, of course, you'd 
search command to fina them rather not operate in the fast 
even faster. lane. 

You can also inspect, edit, 

move, rename, delete, copy and 

whip your files into shape-at 

the stroke of a key or the COMPUTING 


Desig ned for the IBM"' PC, PC-AT and DOS compatibles. Available at most soft ware dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd. 
#186, Santa Monica, CA 90403. 213-453-2361. Visa and Mastercard welcome. ©1987 Peter Norton Computing. 
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APPLICATION REVIEWS 

values as a built-in feature. I would also 
like to see concept functions include list­
processing functions to manipulate these 
lists in various ways, based on user 
inputs . 

An Effective 1hol 
Acquaint's frame-based knowledge-de­
velopment system has a simple hierarchi­
cal class structure that allows multiple but 
limited property inheritance by sub­
classes. One unique characteristic is its 
forms feature, which allows experienced 

users of expert-system applications to 
enter all their answers on a template at 
one time, rather than when the system 
asks for them. 

Acquaint is one ofthe first IBM PC ex­
pert-system tools to use a frame-based 
approach to knowledge processing, al­
lowing it to partition the knowledge base 
into structured rule sets that constitute 
distinct search spaces. Since you can 
keep the search within the bounds that are 
set by context frames, you can develop 
potentially huge, structured knowledge 

systems without suffering from increas­
ing inefficiencies. 

Acquaint's three most attractive quali­
ties are that it has surprisingly good speed 
performance for an interpreted LISP ap­
plication (a subjective but not uneducated 
point of view); it can build large, effi­
cient, partitioned knowledge bases; and 
you can configure each expert-system ap­
plication with its own dedicated run-time 
package so the application's users don't 
have to pay a license fee to Lithp Systems 
for Acquaint. • 

Zoomracks II 

Tyler Sperry 

Zoomracks from Quickview Systems is a 
text-database manager distinguished by a 
unique visual interface. Unlike tradi­
tional database programs with numeric 
capabilities, Zoomracks is designed to 
organize character-based records of vari­
able length, such as correspondence or 
research notes. Though basically a note 
organizer, the program can also handle 
related tasks, like simple word processing 
and calculations. 

The program is currently available in 
two versions, Zoomracks I ($79.95) and 
Zoomracks II ($119. 95). Zoomracks I 
lacks two capabilities of Zoomracks II: 
the ability to handle more than one print­
ing format and the ability to save macros 
in disk files. Both versions of the pro­
gram are available for the Atari ST series 
and the IBM PC and compatibles. I re­
viewed Zoomracks II on an Atari 520ST 
equipped with 512K bytes of RAM, two 
floppy disk drives, a color monitor, and a 
mouse. The package will run on a 520ST 
or 1040ST with a minimum of 512K 
bytes of RAM and a single floppy disk 
drive, and you can use it without a 
mouse. 

The Zoomracks View 
The feature that most clearly distin­
guishes Zoomracks from similar pro­
grams is its user interface. The program 
was designed by Paul Heckel, author of 
The Elements of Friendly Software De­
sign (Warner Books, 1984), and Zoom­
racks reflects his concerns about a friend­
ly interface. 

Zoomracks' file-handling interface 
uses the metaphor of time cards in a verti­
cal rack. Cards stored this way typically 
reveal the top line of information on each 
card, which permits quick visual 
searches. The time-card metaphor is 
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faithfully implemented in Zoomracks: 
Each database file is displayed as a rack 
of cards, with each card, or record, dis­
playing the line of text contained in the 
first field of that record. This display lets 
you quickly scan a screen's worth of 
cards in a glance. 

While not traditional, the Zoomracks 
display is easy to use in organizing mate­
rial . Cards can contain up to 27 fields, 
and each field can hold up to 250 lines of 
text, with up to 80 characters per line. By 
displaying just the first line of informa­
tion in a card, you can hide information in 
a manner similar to an outline processor. 

Zoomracks lets you open and display 
up to nine files at once (assuming you 
have sufficient memory to hold them all). 
Normally, you wouldn't expect to view 
more than one or two files at a time, since 
a normal screen is only. 80 characters 
wide. This is where a Zoomracks feature 
called SmartZooms comes in handy: By 
displaying text in a compressed mode 
(i.e., with some vowels and other charac­
ters deleted), it's possible to display sev­
eral files at the same time. 

Using the cursor keys or a mouse, you 
can quickly select and display individual 
cards or move between different files. 
Options are shown by a series of menus 
displayed at the bottom of the screen. To 
access the menus and submenus, you can 
use the mouse, Alt-key commands, or 
single-key commands. Once you've se­
lected a menu, you use single-key com­
mands to choose options. Virtually every 
menu uses the same key for entry and 
exit. Pressing the Qkey once, for exam­
ple, takes you to the menu for quitting the 
program; pressing Q again takes you out 
of the menu. An accidental keystroke 
merely toggles you in and out of a menu. 
The most common actions, like changing 

the view of a card, are also available via 
function keys. 

Despite the metaphor of time cards, 
the menus, and the mouse, Zoomracks' 
interface is not for everyone. It generates 
a rather quick polarity response: Some 
people take to it immediately, while 
others find it awkward to manipulate. Be­
ginners will find the menu system re­
assuring and simple to use, but more ex­
perienced users who want to bypass the 
menus may find the command-structure 
shifts between function-key and Alt-key 
combinations cumbersome. Also, when 
you enter the program's editor, the tradi­
tional WordStar Control-key assignments 
are available when you edit a field; you 
cannot use these commands, however, 
when viewing a field. Finally, some of 
the commands-Alt-E for entering the 
"extra" submenu, for example-are non­
intuitive. The upshot is that with all these 
different types of commands, it can be 
difficult to remember which ones pertain 
to the part of the program in which you're 
currently working. 

A Standard Editor 
Compared to the program's interface, 
Zoomracks' editor is more standard. 
Editing a card ' s field is easy: You simply 
select the card and field you want to edit 
and press a function key . In the editing 
mode, a number of commands follow the 
familiar WordStar Control-key conven­
tions. The editor supports standard func­
tions, such as searching and paragraph 
formatting, as well as extras, like the 
ability to insert the current date and time. 

The editor is supplemented by print 
formatting with output forms. Each file 
has an associated output form that con­
tains information such as headers, 
footers, and how each field will be 
printed, such as centered or flush-left. 
You change output forms, which consist 
of a series of formatting commands and 
field names, with the editor. 

The combination oftext editor and out­
put forms is quite effective for applica­

con1i11ued 
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Ho hum, your word processor enables 
you to process words. But today, when 
you're creating long, complex documents, 
you often have to process much more. 
Graphics, equations, columns, tables, etc. 

Lotus Manuscript"' is a complete docu­
ment creation system that can handle 
documents from 1to 800 pages. Manu­
script can mix text and graphics on the 
same page, graphics from Lotus® 1-2-3~ , 
Symphony® and Freelance® Plus. It can 
also import spreadsheets and charts, plus 
diagrams and scanned images. 
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today's printing technology, from dot-matrix 
to laser, including Postscript® printers. 

Manuscript is designed to work on 
most IBM® PCs and compatibles~ Its 
familiar 1-2-3 interface makes it easy to 
use. And our Manuscript evaluation kit 
makes it easy to try. For $10.00, you'll 
get a presentation disk, working soft­
ware, and a tutorial manual. Th get your 
evaluation kit, call 1-800­

um<lhuu..rilt 
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Withour • ocument'·. 
Preview.feature you • • - - ·-· - ­
can see how anypage will look be.fore 345-1043, ask for 
it's winted. Zoom capability lets .lJOll lake lot#YD-1450. ,
a closer look at.graphics aud equations. Or, for more infor- ~ 

With our Integrated Outliner you can Also, Manuscript automatically sizes mation, see your ~ 
collapse a document to navigate the and generates math equations as well authorized Lotus 
outline, or move any size section with as Greek symbols, diacritical marks Dealer, or write t 
just a few keystrokes. and brackets. Lotus Develop- t 

You can globally format an entire Man­ Our powerful Print Formatter gives you ment Corp., 90 
uscript document, or format by sections. control over the look of your document, Annex, Atlanta, 

Manuscript's Document Compare from position and size of graphics, to GA 30390-0370. 
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feature highlights changes between fonts, point sizes and more. 

revisions for foolproof proof-reading. Manuscript also takes full advantage of 
 IntusManuscript™ 

© 1987 l.otll5 Development Corporation. All rights reserved. Lotus, 1-2-3. Symphony and Freelance arr registered trademarks and Lotus Manuscnpl is a trademark d Lotus Development Corporation. 
Postscript is a registered trademark of Adobe Systems, Inc. lBM is a registered trademarkof Jnlernational Business Machines. ·~1anuscripl and Manuscript Evaluation Kit require 512K and a hard disk. 
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3781JPIUJ · l770SNA 

CLEO is your SNA or BSC Gateway 

CLEO Software products allow microcomputers to 
communicate with IBM minicomputers and main­
frames. and to emulate their workstations. CLEO 
products have been providing REMOTE communi­
cations between micros and mainframes since 
1981 . Over 44,000 CLEO users worldwide are 
running on all major brands of micro computers; 
the largest number of these users run CLEO 
software on IBM Personal Computers and 
NETBIOS LANs. 

The qualifier REMOTE is a key factor 
distinguishing CLEO products from traditional 
emulators. All of the models contain full emula­
tion of all the equipment at the remote site: the 
modem. the cluster controller. and the terminals. 

Software features: 
• PC/XT/AT compatible 
•Stand-alone or NETBIOS 

LAN operation 
•Supports Bisync or SDLC 

links 
• 3780 and 3270 protocols 

install for operation in 
19 different countries 

• Application program 
interface 

• Point-to-point or multi­
drop selection 

• Auto-dialing with selected 
modems 

Call for information 
on how one of our 
S hardware models 
will solve your 
communication problem. 
• V.26/212AT/201 internal 

modem (2400 baud) 
• V.26/201 internal modem 

(2400 baud) 
• V.27/208 internal modem 

(4800 baud) 
• SNA/BSC synchronous 

LAN gateway 
• SNA/BSC stand-alone 

synchronous gateway 

Distributors: 
Benelux. Scandinavia 

31(71)899202 
Canada 

514-737-3631 
(Western Canada) 
800-361-1210 
(Ontario. Quebec and 
Maritimes) 


800-361-3185 


Colombia. S.A. 
2875492 

France 
46 87 33 66 

Germany. Austria. 
Switzerland 

49(2823)18408 
Italy 

039 636191 
Mexico 

Peru. S.A. 
234-464 

UK 
44(1 )2420012 
0800-898404 

U.S.A. 
(800) 433-CLEO 

(2536) 
In ichigan 
(3 I 540-4600 

CLEO Software 
1639 North Alpine Road 
Rockford. IL 61107 
(815) 397-8110 
Telex 703639 

CLE01Th. 
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tions like mailing lists and printing three­
up labels. It's also adequate for simple 
correspondence. However, Zoomracks 
cannot be seriously considered as a word 
processor. Missing features include 
printer-configuration options, underlin­
ing, boldfacing, italics, and other charac­
ter-formatting options . 

Design Quirks 
You might expect the mouse to be heavily 
used in Zoomracks, a product designed to 
be the essence of user-friendly software, 
but this is not the case. In Zoomracks, 
mouse support is limited. You can use the 
mouse to select cards and racks to view 
and select menu items, but that's about it. 
You can also use the mouse to scroll 
through a rack of cards and "zoom" a 
card to fill the screen, but you have to go 
back to the cursor keys to scroll through 
the contents of the card you just pulled 
up. The mouse is not implemented in the 
program's editor; according to Quick­
view Systems, the editor will make use of 
the mouse in the next version of Zoom­
racks, planned for release later this year. 

In addition, you must be careful to 
position the mouse precisely when using 
it to examine the Zoomracks file directo­
ry; placing the mouse inaccurately when 
activating the directory results in the cre­
ation of empty files. Also, if you' re 
tempted to tum offthe menu at the bottom 
of the screen, don't do it while using the 
mouse. The menu is simply rendered in­
visible, not disabled, and attempts at se­
lecting a card at the bottom of the screen 
can result in unexpected menu choices. 

Another problem concerns file han­
dling. Zoomracks' user's manual claims 
the program can display pictures stored in 
the DEGAS format. Unfortunately, 
Zoomracks doesn't use the Atari's GEM 
interface or Alert boxes to select pictures 
for viewing. To view a DEGAS file, you 
type the file's name into a blank field and 
press a function key. 

You won't run into trouble with this 
procedure if you've written down the 
name of the file you want to view, but if 
you haven't jotted down the filename, you 
may run into problems. Since you must 
enter the exact filename to view the file 
and the Zoomracks directory displays 
only those files that have the .ZRX exten­
sion, you're effectively forced out of the 
program to find out what's on your disk. 
In addition to making importing files a 
nuisance, Zoomracks' file-handling 
makes folder use awkward. You can open 
folders only from the Atari's Desktop, 
not from within the program. 

When I tried to load a sample DEGAS 
file, Zoomracks refused, claiming that 
displaying a high-resolution picture re­
quires a monochrome monitor, which I 

didn't have installed. However, the file 
that Zoomracks rejected was a medium­
resolution color picture that another pro­
gram was able to display without 
difficulty. 

Speed and Memory 
For small applications that you normally 
associate with a card-file program, 
Zoomracks is certainly fast enough. I 
performed benchmark tests using a 
dummy database that consisted of 1000 
records, numbered 1000 through 1999 
in the first field. The other three fields 
contained dummy text strings of 32 char­
acters each. The result of sorting the first 
field from reverse order was 36.3 sec­
onds . Searching for the last record took 
7. 2 seconds. 

You should note that Zoomracks is de­
signed to handle ASCII text, and sorting 
is limited to ascending order. Sorts per­
formed on numeric fields will thus lead to 
interesting results (e.g., 1, 10, 2, 3, ... ) 
unless you manually pad the fields with 
leading zeroes. 

The speed of Zoomracks in the bench­
marks is largely due to the program's use 
of RAM-based operations instead of disk 
accesses. Thus, while it took only 7 sec­
onds to search through the benchmark 
file, it took 55 seconds to load the file 
from the floppy disk-the program also 
sorts the file when loading it. 

The speed gained through the pro­
gram's RAM-based operations must be 
weighed against the RAM requirements 
for your application. Zoomracks cannot 
handle any file or collection of files larger 
than the amount of available RAM. 

Moreover, this brings up other mem­
ory considerations. Experienced Forth 
programmers accustomed to having the 
functions of an editor, an assembler, and 
a compiler in SOK bytes or so will be sur­
prised to find that Zoomracks, written in 
Forth and assembly language, weighs in 
at 227K bytes. When you add the RAM 
needed for the video display, the ms op­
erating system, and any desk accessories 
you've installed, the half-megabyte of 
memory on an Atari 520ST suddenly 
seems cramped. For example, I could not 
load the l 14K-byte benchmark file until I 
had stripped my boot disk of several desk 
accessories. 

Applications requiring less than 1 OOK 
bytes of file storage should pose no prob­
lems. If your database is going to exceed 
100,000 characters, however, it would be 
wise to consider dividing the database 
into different files or switching to an Atari 
1040ST with a full megabyte of RAM. 

Macros, Math, and Manuals 
Zoomracks includes a macro capability 
that enables you to record a sequence of 

Zoomracks II 

Type 
Text-database manager 

Company 
Quickview Systems 
146 Main St. Suite 404 
Los Altos, CA 94022 
(41 5) 965-0327 

Format 
One 3112-inch floppy disk; not copy· 
protected 

Computer 
Atari 520ST or 1040ST with 512K 
bytes of RAM and one floppy disk drive; 
mouse supported, but not required 

Language 
Forth; assembly language 

Options 
$19.95 each for Business and other 
Starter Kits 

Documentation 
200-page user 's manual; function-key 
template; command-reference card 

Price 
$119.95; Zoomracks I costs $79.95; 
an upgrade from the previous release of 
Zoom racks (the Premier version) to 
Zoomracks I is $14.95; to Zoomracks II , 
$49.95; versions are also available for 
the IBM PC and compatibles for $119.95. 

commands and link it to a single key. To 
replay the commands, you press a func­
tion key and then the assigned key. This 
capability goes a long way toward easing 
some of the awkwardness of the user in­
terface. Instead of moving through a 
maze of menus to create and date-stamp a 
blank form, for example, you can assign 
the whole procedure to a single macro. 
You are limited, however, to 27 macros . 

Zoomracks also includes some mathe­
matical capabilities, which are limited to 
the basic arithmetic functions. These 
functions are certainly adequate to handle 
everyday applications like invoices and 
such, but not for complex number 
crunching. The program cannot, for 
example, automatically sum columns, al­
though you can program a macro to per­
form this function. 

The Zoomracks user's manual is tuto­
rial in nature, generally well written, and 
indexed. The package also includes a 

collfinued 
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CONTROL. 
Your IBM PC/XT/AT or 
compatible can control any 
IEEE-488 instrument. 

You can: 
0 Plug-in to BASIC, C, 

FORTRAN, or Pascal. 
0 Use HP-18 plotters, 

printers, and instruments. 
0 Spend less time programming. 
0 Call (617) 273-1818 and put us to the test. 

Inquiry 48 

OUR PLUG-IN CARDS 

GIVE YOU PLUG-IN 


Complete hardware and software solutions for just $395. 

((Cll'"j Capital Equipment Corp. 
99 South Bedford Street 
Burlington, MA.. 01803 

How to tackle 

a 300 page monster. 

Tum your PC into a typesetter. 

If you're writing a long, serious document on your IBM PC, you 

want it to look professional. You want MicroTEX· Designed espe­

cially for desktop publishers who require heavy duty typesetting, 

MicroTEX is based on the TEX standard, with tens of thousands 

of users worldwide. It easily handles documents from 

smaller than 30 pages to 5000 pages or more. 

No other PC typesetting software gives you as 

many advanced capabilities as MicroTEX. 


So if you want typesetting software 
that's as serious as you are about your 
writing, get MicroTEX· Call us at 
617-944-6795 to order or for more 
information~ Order with a 60-day 
money back guarantee. 

MicroTEX'" 
from Addison-Wesley 
Serious typesetting for serious desktop publishers. 
'Dealers, call our Dealer Hot Line: 800-447-2226 
(In MA, 800-446-3399), ext. 2643. 
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APPLICATION REVIEWS 

Zoomracks is fast 
enough for small 

applications because of 
its RAM-based operations. 
But you'll have to weigh 

its speed against its 
memory requirements. 

function-key template, a double-sided 
command-reference card, and an on-line 
help file, but no reference manual. 

Quickview Systems provides good 
user support, especially considering that 
it 's a small company. There is no toll-free 
number for assistance, and it might take a 
couple of hours to get a return call if no 
one is immediately available. The 
chances are excellent, however , that 
when you talk with people at the com­
pany , they will be knowledgeable and 
helpful. 

As additional support, Quickview Sys­
tems sells Starter Kits for Zoomracks. 
These kits, which sell for $19. 95 , contain 
a set of templates and macros for various 
applications. The Business Starter Kit, 
for example, contains templates for in­
voicing, phone logs, and so on. Sales, 
mailing list, accounting, and other kits 
are also available. · 

Best for Simple Filing 
The final judgment on Zoomracks will 
depend on your planned application. If 
you're intrigued by the card-rack meta­
phor and have modest database require­
ments, Zoomracks is certainly worth in­
vestigating. There are some nonintuitive 
commands and bugs in the current ver­
sion of the program, but, despite all that, 
it still gives you a useful tool for organiz­
ing and manipulating text data. 

For demanding applications, however, 
none of the program's functions-text 
editing, database handling, and calculat­
ing-are sufficiently strong to compete 
head-to-head with a dedicated applica­
tion program. Few word-processing pro­
grams, for example, are unable to handle 
simple underlining . As a working writer, 
I'd consider Zoomracks worthwhile for 
notes and simple correspondence only. 
For larger projects, such as this review, 
I'm quite happy to stick with my IBM PC 
compatible and a standard word pro­
cessor. • 

Tyler Sperry (P. 0. Box 7189, Redwood 
City, C4 94063) is a freelance author. 
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Stop fooling around. It's time to get hardcore about software. With 
Microsoft. 

We'll give you all the resources you want. Tens of millions in 
R&D funding. Along with one of the most elementary tools for 
thinking- a door, which leads to your own private office. All backed 
by management that truly does speak your language, because they 
probably helped write it. 

We're serious about software design. If you are, too, then apply 
right now for one of these opportunities. 

Software Design Engineers 
We're working on everything from compilers, operating systems, and 
networking to sophisticated graphics, powerful productivity software 
and more. You could be, too, if you have programming experience and 
a background that includes micro's, "C", 8086, UNIX*/XENIX®, or 
MS-DOS®. 

There are opportunities to work with our teams in systems, 
applications, or languages. 

If you qualify, Microsoft otters you an opportunity to live and 
work where the quality of life is high and the cost of living is low- the 
beautiful Pacific Northwest. Along with amenities such as a health club 
membership, workout facilities and parcourse, plus an array of benefits. 

To apply, please send your resume in confidence to: 
Human Resources, Dept. HC/SW0687BYTE, 
MICROSOFT CORPORATION, 16011 N. E. 
36th Way, P.O. Box 97017, Redmond, 
WA 98073-9717. We are an equal 
opportunity employer. And no phone 
calls, please. If we like what we see, 
we'll call you. ~ -~ --

MICROSOFl: 

©19B7, Microsoft Corporation 


*UNIX is a trademark of AT&T Bell Laboratories. 

XENIX and MS-DOS are trademarks of Microsoft Corporation. 
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PRINTERS 
Alps All Models . . .. • . • . .Call 
Brother All Models . . .Call 
Citizen MSP-10 . .S269 
MSP-15 .... . ............. ... S359 
MSP-20 . .. . , .. .. .. .. . . S309 
MSP-25. .. ........... .. S459 
Premier35. • , • . . . . . . . . . 5445 
120D . ..• .• .. .. .S169 
Diablo D-25 . .... __ .. . • .. .S469 
635 '. .. ... S759 
Diconixs 150 . .S299 

IAll Printer ME.Jo~~~ ... . . . Call I 
Hewlett-Packard LazerJet II ... S1 S29 
NEC 
3.S!0 .3550 .. . ....S729 

8810. SBSO .................... 51059 

PS ..•. $429 

P7 Sl519 

P9 .... S1t29 


OKIDATA 

All Printer Models ••••••• •• Ca ll 


Panasonic 10001 • • . .• S189 
1091I , . S245 
I092t .. .. ..S3 19 
159'2 •• . . . S3SS 
1595 ... 5465 
3131 $229 
3151 .. . . 5369 

STAR MICRONICS 

All Printer Model$ .•.• ... •.can 


Toshiba 321 SL. .............. Cati 
341E Parallel. .. • . Sff9 
351 Model II . .. .. ....5899 
Laser Printer . , • . . •CaH 

TRAINING 
Flight Simula tor . 

PC Logo . 

Typing Inst ructor 

Typing Tutor Ill 

MS Learning DOS . 


LANGUAGES 
C Compiler (Microsoft) 

Fortran Compiler (Microsoft) . 

Macro Assembler (Microsoft} . 

Pascal Compiler (Microsoft) . 

Quick Basic 2 . ,. 

Turbo Jumbo Pack 

Turbo Pascal w/8087 & BCD . 

Turbo Database Tool Box 

Turbo Prolog . . . 


PROJECT MANAGEMENT 
Ha1vard Total Project Manager II .... $282 
Microsoft Project . . . • • . . . . •.•• ... 5218 
Super Project Plus , , , •• , ..... $269 
Timeline 2.0 .. .... ... • .. • • . . S235 
COMMUNICATIONS 

CompuServe Starter Kil , . .. S19 
Crosstalk XVI .SSS 
MS Access. ... S137 
Mirror . .... S3S 
Remote . .... SSS 
Smartcom ll . .S79 

Inquiry 70 for MS DOS Products. Inquiry 71 for all others. 

.527 

.S69 

. 527 
.... .S27 

. 527 

.S249 
. . S249 

. .... .S83 
.S16S 

. .... .. SSS 
. ... S 159 

. . SSS 
.S38 

... SS4 

MONITORS 
Amdex All Monitors. .. . Catt 
NEC Multisync . .. S549 
Muttisync Plus . . .. Catt 
Multisync Graphic Board . .. .. Catt 

.. .. Call '~1&~~'t'it:fA1fi..ALs . 
Qume 101 Plus Green . .. ...S315 
101 Plus Amber . .•. .S315 
Wyse30 , ... ... . .... .. .52S5 
50 . ... S359 
75. .S565 
Wyse85 . $425 

MODEMS 
Anchor Automation 
Signalman Express. .S1S5 
Practical Peripherals 
Practical 1200 Baud.. . ..5124 

IAll Modems~~~~~- . .. ••• Call I 
Prometheus All Models . . . Call 
US Robotics Courier 2400 . . 5335 
Password 1200 . . 5149 
Microlink 2400 _ . $335 
Ventel. . .... __ . .. .. .... .. .. _. Catt 

DISK DRIVES 
lomega Bernoulli10meg .$865 
8ernoulli20 meg. . ..... 51199 
Bernoulli 40meg .... ... .... . .... $1729 

SEAGATE 

20 meg w/Western 1/0 ... .S339 

OtherModels . . . . Catt 


IBM PC and 100% Compatibles 

INTEGRATIVE SOFTWARE 
Enable 2.0 .S329 
Framework II . .$395 
Smart Software System 3 . 1 ... S409 
Symphony . •.. .S449 
Ability. ..... .S55 
GAAPHICS 
Chartmaster . Catt 
Diagram Master . ... .. Call 
Energraphics 2.0 . .. .5269 
In-A-Vision . •. .. . 5259 
Microsoft Buss Mouse6 .0 . .. S103 
Microsoft Chart . .5163 
Microsoft Serial Mouse 6.0 ... S115 
Newsroom . , .... S31 
PC Buss Plus Mouse . ...... S99 
Click Art Personal Publisher . .. S59 
IMSI Mousew/Dr. Halo II .S92 
PC Mouse . •...•.••. , .. .SS9 
Printmaster . • ..... S29 
Signmaster • • , • • • • • .. .. .. Catt 
Turbo Graphix Toot Box . • , .S3S 

WORD PROCESSORS 
Leading Edge Word Processor . .S25 
Leading Edge W/P w/Spell & Mail . .S59 
Lightening . . S55 
Microsoft Word 3.11 . ....... .. S175 
Multimate Advan tage . ..... S255 
IMJrdstarw/Tutor.. . . S162 
Wordstar Pro Pack 4.0 .. 5233 
PFS: Professional Write , .. SS9 

Word Perfect (Ver.4.2)$195 

Wordstar 2000 + 2.0 $278 


SPREADSHEETS 
Lotus 1-2-3 Call 
Multiplan 3.0 . .... S10S 
Spreadsheet Auditor 3.0 . . .. SS2 
VP Planner . ... .S47 

I Supercalc 4 ....... $269 I 
MONEY MANAGEMENT 

Dollars &Sense w/Forcast .. . ....... .$92 
Tobias Managing Your Money . . 51 OS 

DISKETTES 

Maxell MD2(Qty100) ... .SS2.50 
M2S. .. .. ........... S60 
SonyMD/2 (Q1y 100) . .SSO 

COMPUTERS 

PANASONIC 

Business Partner . . . . . . . .. $719 

Sr. Partner . ..... .. ..... . . $969 

Exec. Partner . . ......... S1299 

Other Models . . . .. Call 


TOSHIBA 
T-1100 Supertwist . .... . . $1399 

T-3100 . . . ... . . $2799 


BOARDS 
AST 

Six-Pack Plus.. 

Other Models .. . .. .. . .. 

ATI EGA Wonder .. • . • • 

Hercules Color Card 

Graphic Card . 


d8ase 11 

d8ase Ill Plus . 

ExtendedReportWriter .. 

Knowledgeman II PromoPack , . 

Quick code Plus. , . . 

QuickReport 

Reflex . 

DB-XL . 

PFS: ProfessionalFile . ,


I~~~~:~ ~~~~...... 
,, 

$349 I 
Many other titles available. 

CWF-487 

5149 
.. ....Call 

. . S245 
. 5149 
.S179 

$389--~ 

SOFTWARE 

Graphic Card +. . • • •. , ... S185 
Intel Above Board PS/PC (1110). . . S239 
AboveBoardAT(2010) . .• • .... • ... S315 
Above Board PS/AT(2110) .. S345 
Above Board PC 1010 .. . S210 
NEC Multisync Graphic Board . . . . Call 
Orchid Tiny Turbo 286 . .. . . . . S399 
Turbo EGA .. • • . . . . . S449 
Paradise Five Pak . , . . S99 
Autoswltch 350 . . . . 5299 
Autoswitch 480 . • , • . • . . 535S 
Plus Development 
Plus Hard Card 20 Megabyte... . .... 5609 
Quadram Quad EGA+ . . . .. .S295 
Tee Mar Graphics Master . . . . $409 
Captain No Memory . . . . . . . . 5109 
EGAMaster . ... .... ... ... S239 
EG A Prosync . . . .. . . . • .. S335 
Video-7VegaDeluxe ... _.. .S315 
Vega Enhanced Graphics Adapt . .. . . 5279 

COPIERS 

canon 
((([¥l@))) 

Canon PC-25 . • • • . • • .........5029 

UTILITIES 
MS Windows. . . . . .. S5S 
CopyllPC . . .S19 
1 DIR Plus. • . .. .S46 
Fastback . .SS4 
Norton Utilities 4.0 .548 
Printworks . . . .. . 536 
Sidekick (Unprotected) . . ... 547 
Travelling Sidekick _. . . 539 
Sideways3.1 , • . .Call 
Superkey . . .. . .. . S39 
X1ree . . . . . . . .. ... S25 
SQZ . .. S46 
DATABASE MANAGEMENT 

Clipper . .. .. . . . .. . .. . . . .. .. . . S375 
Cornerstone . . . ............ SS3 

_• . S2S9 
. . S395 
.5149 

. . 5319 

. . 5138 

.. 5138 
.S82 
.SS2 

.. 5112 

Order Line Hours: Mon-Fri 7:00 a.m.-6:00 p.m. 
Order Line: 1-800-528-1054 Saturday 9:00-1:00 
Order Processing: 602-224-9345 Alaska Orders: Call (602) 468-1731 COfllPUTER 

Order Processing: (602) 224-93452222 E. Indian School Rd. 
10:00 a.m.-3:00 p.m. Mon-Fri Phoenix, Arizona 85016 WAREHOUSE 
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Computing at Chaos Manor: 

Puttering with Yin and Yang .. .. .. .. . . . .. 281 

by Jerry Pournel/ e 

According to Webster: 

Processor Wars ..... . ............... ... . . .. .. 297 

by Bruce Webster 

Focus on Algorithms: 

Run-Length Encoding ..................... 317 

by Dick Pountain 
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Microprocessor Development 

Dreams Come Tme ! 


On-Line Help menus, 
Command Glossary, 
and Word List. 

Windows can be used 
to view source files, 
previous traces, 
and more. 

Symbol translation 
or source code 
line display. 

Screen displays scroll off 
into history buffer ­
can be viewed later. 

Pop-up Mode 
------ ­ Selection panel 

----- ­ called by soft key. 

Disassembly of code 
in memory can be 

compared with trace in 
adjacent window. 

Symbolic debug 
register display. 

Context sensitive 
------ ­ prompt line. 

NEW UniLab II™: FOUR INSTRUMENTS IN ONE! 
Here are all the development 	 for it as your program runs in real An Integrated Software 

tools you ever dreamed of integrated 	 time. UniLab will show you a trace Environment, too! into one PC-controlled system: 	 of the program steps leading up to 
• An Advanced 48-Channel Bus Imagine being able to split your the symptom, almost like magic. 

State Analyzer 	 screen and look at real-time program 
traces and the source code that pro­ A friendly user interface 

• An 8/16-Bit Universal Emulator 
duced them at the same time! Then UniLab lets you use commands • A Built-In EPROM Programmer 
go to the On-Line Help or pop-up or menus - or a mixture of both. An 

• An Input Stimulus Generator Mode Panels instantly. on-line manual, soft~key help screens, 
The synergy of these instru- If you see something on a trace a glossary of commands and their 

. ments that were designed together that doesn't look like last time, you parameters, with full-screen writeups 
to work together saves you time and can hold it in one window while are also at the ready. 
money. All UniLab II commands you scroll back through your pre­ Reconfigure for any 8 or and menus are seamlessly integrated vious displays. 
into a single, super-efficient working If you set a breakpoint and 16-bit processor in seconds 
environment. single-step you can then go back to Thanks to our unique approach 

using the analyzer without missing to emulation, changes between pro­·-------------------------· a beat. You can even execute a DOS cessor types require only cable and ACTION COUPON 
batch file from UniLab to edit, as­ diskette changes. At last count, weSend me info on UniLab II and 
semble, and link, then automatically specifically support over 120 micro­your No-Risk 10-Day Evaluation! 
load the new program and symbol processors.

ame: _______ Title' ___ table. UniLab uses the full power of Bonus! The built-in EPROM 
Company: _________ _ the PC. 	 Programmer and Stimulus Genera­
Address: ___________ tor are simply icing on the cake. 
Cily: ___________ _ Find bugs fast with 

Sta1c/Z.IP; _________ _ Affordable capability 
Hardware-assisted

el.: _ _______Ext. __ How much does all this superior Debugging
UniLab II'" 	 capability cost? A lot less than our 

The traditional way to look for Universal Development Laboratory 	 less able competitors, and probably 
11 bugs is to single-step through sus­
~ 	 a lot Jess than you expect. Our pro­
II pect parts of the code until you catch ducts are sold with a Money Back ~ 
II it in the act. This requires a lot of Guarantee, and our crack team of 
~ guessing and wasted time. 

~ "-... ~.~.... W:owF1 

~ 	 Applications Engineers is standing by r·-----1r------i I ~ ,. --:-- ~~ ;· ~ 
~ With UniLab's built-in analyzer if you need help. Get the full story 

you eliminate the guesswork. Just de­ on the amazing UniLab II and how it Orion Instruments, Inc. 
scribe the bug symptom as a trigger, can liberate your development pro­

..-..~-..-..~­I 
I ~~-~-­ and let the UniLab hardware search jects, today. 
I - ---- -­~---~--­I .._,.---~-~ 

702 Marshall Street 
I 

I Redwood City, California 94063 

I 	 In California (415) 361-8883 

I 	 CALL TOLL FREE: 1-800-245-8500 

·---------------------~-~-­
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COMPUTING AT CHAOS MANOR 

Puttering with Yin and Yang 

Jerry Pournelle 

I think they're trying to kill me: first oracle I inform him. If heA computerized
they've got me on the road more asks two or three times, it is an 
than I'm at home. I got back importunity. If he importunes,oracle advises Jerry to do some
from the Seybold Conference I give him no information. " 
on Desktop Communications 
with barely enough time to 
write last month's column, then 
I was off to the American Association for 
the Advancement of Science meeting in 
Chicago. After that, I managed a week 
with Larry Niven working on The Moat 
Around Murcheson 's Eye, our sequel to 
The Mote in God's Eye; then off to Bos­
ton and the tenth anniversary meeting of 
the Boston Computer Society, and a drive 
up to BYTE headquarters in Peterbor­
ough. Back home just in time to go to 
Sacramento for the fourth annual meeting 
of Contact, the group that brings together 
hackers, anthropologists, and science fic­
tion writers. 

I returned Sunday night, and on Mon­
day went to Apple World, where they an­
nounced the (fantastic!) Mac II and Mac 
SE; and Monday evening I headed to Se­
attle for the second annual conference on 
CD-ROMs. 

Of course, much good will come of all 
this travel. Eventually I'll have a lot to re­
port, but for now it has cut severely into 
my tinkering time at Chaos Manor. So: 
shall I try to extract some serious conclu­
sions from the AAAS meeting and CD­
ROM conference? Or just putter around, 
grabbing things at random, and reporting 
what I think? 

The Oracle 
There's one way to find out. I'll consult 
the I Ching on Zelda, the Zenith Z-248 
AT clone. 

I've written about this before, but for 
those who don't remember, the I Ching 
or Book ofChanges is an ancient Chinese 
oracle. The Baen Software's program 
called Electric Dragon offers the Richard 
Wilhelm (Princeton University Press) 
translation, considered one of the best. 

The I Ching is not a mere fortune-tell­
ing device, although it's used for divina­
tion. You can think of it as a mental exer­

random reporting 

cise. One Chinese writer said, "Com­
mon minds use I Ching to predict the 
future. Sages use it to understand the pre­
sent." I Ching is supposed to explain 
what is happening to you and recommend 
what the superior person should do. Carl 
Jung, among other intellectuals, took it 
seriously, and I'm always amazed at how 
appropriate to the question asked the I 
Ching meditations seem to be. 

You needn't believe in the I Ching to 
use it. It's better than flipping coins, be­
cause while it certainly gives answers, 
you have to give some thought to what the 
oracle tells you. 

So. Let's consult it about this column. 

Hexagrams 
The I Ching consists of 64 figures called 
hexagrams; each has six lines. A line can 
be yin (yielding, or broken) or yang 
(firm, unbroken), and each can be fixed 
or moving. A line moves to become its 
opposite. You consult the oracle by gen­
erating a hexagram one line at a time; if 
you get one or more moving lines, in ef­
fect you have generated two hexagrams, 
since one will become the other. 

Since each line has two characteristics 
(yin/yang, fixed/moving), we need two 
random but not equal probability num­
bers to generate each line. The classical 
method involves yarrow stalks. There is a 
simple method of tossing three coins (all 
heads is moving yang, two heads is fixed 
yang, etc.), but the Electric Dragon pro­
gram has the computer generate the hexa­
gram one line at a time and displays it on­
screen with the interpretations. 

I went through the procedure and got 
the fourth hexagram, "Youthful Folly." 
The interpretation is, "Youthful Folly 
has success. It is not I who seek the young 
fool; The young fool seeks me. At the 

There were no moving lines. 
This hexagram doesn ' t invite 
you to repeat the question. It 

seems a clear enough answer to me. It's 
short-shrift time at Chaos Manor. 

Truly Portable 
One consequence of traveling about the 
country was lots of opportunities to test 
Zebediah, the Zenith Z-181 laptop porta­
ble PCompatible. 

I love that machine. True, it's easier to 
write on the NEC PC-8201 when seated 
in an airplane; the Z-181 is a bit awkward 
to hold, at least if you're my size and 
crammed into a tourist-class seat. If 
you're shorter or in first class, it's no 
problem. Either way you'll be able to see 
the screen fine: the blue backlit screen is 
readable in all light conditions. Inciden­
tally, I keep hearing about restrictions on 
using portable computers on airplanes, 
but I have yet to have any of the aircrews 
do more than admire the Z- 1 81. 

Once on the ground, you have a full , 
fast IBM PCompatible. 

I took Zeb down to the AAAS news­
room to log on to BIX and send some 
items into Microbytes. Zeb was the hit of 
the newsroom: I think at least three col­
leagues decided to buy one. 

Meanwhile, the NEC MultiSpeed ar­
rived. This is also a fast, full PCompati­
ble machine, lighter than the Zenith and 
somewhat smaller. Like the Zenith, it has 
two 3 V2 -inch floppy disk drives, comes 
with a full 640K bytes of memory, and 
has provision for a 300/1200-baud inter­
nal modem. Unlike the Zenith, it has a 
handle. It doesn't come with a case, but it 
will fit nicely into the Ciao! bag I bought 

continued 

Jerry Poumelle holds a doctorate in psy­
chology and is a science fiction writer 

. who also earns a comfonable living writ­
ing about computers present and future. 
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Even More Power & Flexibility 

BRIEF2.0 


BRIEF easily conforms to your editing preferences and style, 

ensuring you are truly comfortable and productive. 


Straight from the box, BRIEF is as much editor as most people 

will ever need - thanks to features like the real Undo, flexible 

windowing, and unlimited file size. 


But BRIEF's hidden power is in its exclusive macro language. 

Customize BRIEF to include the commands and features YOU 

desire. It's fast and easy. 


Users and industry press alike unanimously praise BRIEF. 

"Recommended." - Jerry Pournelle, Byte 12/86. 


Now BRIEF 2.0 adds: 

Basic • Setup Program for easy installation and configuration. (Requires no macro knowledge). 
Features • Increased speed for sophisticated operations like Undo and Regular Expression Search. 

• All new documentation WITH tutorial on the Macro Language. 
• Command line editing (move cursor, add & delete characters, specify parameters). 

• Expanded Regular Expressions, with matching over line boundaries. 

Edit many files 
at once. 

• More block types, with marking by character, line or column. 
• Reconfigurable indenting for C files (supports most indenting styles). 

File size I imited only 
by disk space. 

• Enhanced large display support, including wider displays. 
• Optional borderless windows. 

Automatic language 
sensitive indentation. 

Try BRIEF ($195) for 30days-if not satisfied get a full refund. 

EGA and Hercules Plus 43-line 
Ifyou already own BRIEF, call forupdate info. 

support 
- Compile & find errors within BRIEF. 

And much, much more' 

Requires an IBM PC, AT or compatible 
with 192K . 

CALL 800-821-2492 
In MA 617-659-1571 S

Solution 
< ystems 

335-B Washington St. 
Norwell, MA0206J 

CHAOS MANOR 

for the NEC PC-8201. 
The MultiSpeed comes with consider­

able built-in software. There's a built-in 
help feature activated by a special key, 
and also a Popup hot key that gives you 
many SideKick-type features, including a 
notebook. The Popup feature has a filer 
that lets you store and browse through the 
equivalent of 3 by 5 cards. It has an out­
liner, a phone dialer, and a bunch of 
other stuff. The whole thing is so impres­
sive that I'm going to see ifl can find sim­
ilar utilities for the Z-181. 

In other words, the MultiSpeed has 
some very fine features indeed. 

The MultiSpeed also has two fatal 
flaws. Fatal for me, anyway. 

First, I can't see the screen very well . I 
had to turn on the fluorescent lights at 5 
p.m. on a spring day in Los Angeles. 
There's a contrast adjustment, but it 
doesn't do a lot of good for me. The 
MultiSpeed screen isn't as bad as the old 
Hewlett-Packard portable was, but it's 
not good either. The screen alone would 
be enough to make me prefer the Z-181 
by a lot; I've never been anywhere that I 
couldn't see Zeb's backlit screen. Of 
course, I pay for that in battery time: the 
Z-181 goes three to five hours on a 
charge, while the MultiSpeed advertises 
five to seven and has two weeks' worth of 
nonoperational backup even if the main 
power fails. That's a feature I wish Zenith 
had built into their machines. 

Second, the MultiSpeed keyboard is 
just plain lousy. There is the usual IBM­
spawned Backslash key between the Z 
and the Shift key. Then there's the silly 
Squiggle key between the quotation 
marks and Return. Between them I can't 
type with the MultiSpeed flat on a desk, 
much less on my lap. 

Both the MultiSpeed and the Z-181 
have too many keys between Home key 
and Backspace, of course, and the Z-181 
has that damed Squiggle where I'd want 
Return; but the Z-181 's Return key is 
oversize and thus easy to find. The Multi­
Speed, for no sane reason, has a nar­
rowed Return key and an oversize}] key 
in the way. 

Now, I may be overly sensitive to key­
board layout. I make a living writing, and 
I want the best tools I can get. Alas, no 
computer company in history (with the 
notable exception of Tl) has ever allowed 
a touch-typist to be in on keyboard de­
sign. Instead, they use some genius who 
pecks at the keyboard with one or two fin­
gers and couldn't care less where the keys 
are placed. I suppose it's just something 
we have to endure. 

Anyway, between the semivisible 
screen and the wretched key layout, I find 
the MultiSpeed hard to use. 

co11ti11ued 

What is a BeSt Western? 


The right place at the right price. 
INDEPENDENT

Make reservations at any Best Western, WORLDWIDE 
LODGINGsee your travel agent, or call toll-free 

''1-\brld'.• largest chai11 of1-800-528-1234 independently owned 
ond operated 

hotels. motor i11ns and resorts" 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 

RECENT DISCOVERY 
UI Programmer - Quickly generate 

dBASE User lntefaccs, prototypes. 
Use supplied templates or create own. 
Pop-up help, bounce bar menus, screen 
forms. II, 111, Fox BASE+ , Quicksilver, 
Clipper. PC $ 295 

Al-Expert System Dev't 
Arity Combination Package PC $ 979 
System - use with C MS $ 229 
SQL Dev· t Package MS $ 229 

Auto-Intelligence PC $ 749 
Expcrtcach - Powerful, samples PC $ 349 
Exsys PC $ 309 

Runtime System PC $ 469 
Insight 2 + MS $ 379 
Intelligence/Compiler PC $ 749 
Texas Instruments: 

PC Easy PC $ 435 
Personal Consultant Plus PC $2589 
Personal Consultant Runtime PC $ 85 

Turbo Expcrt-Startup(400 rules) PC $ 129 
Corporate (4000 rules) PC $ 359 

Al-Lisp 
Microsoft MuLisp 85 MS $ 159 
PC Scheme LISP - by Tl PC $ 85 
TransLISP - learn fast MS $ 89 
Transl/SP PLUS 
Optional Unlimited Runtime $ 150 
PLUS for MSDOS $ 179 

Others: IQ LISP ($239), IQC LISP ($269) 

Al-Prolog 1 

APT-Active Prolog Tutor- build 
applications interactively PC $ 65 

ARITYProlog- full, 4 Meg 
Interpreter - debug, C, ASM PC $ 229 
COMPILER/Interpreter-EXE PC $ 569 
Standard Prolog MS $ 77 

MacProlog Complete MAC $ 269 
MicmPmlog - Prof. Entry Level MS $ 85 
MicmProlog Prof. Comp./lnterp. MS $ 439 
MPROLOG P550 PC $ 175 
Pmlog-86 - Learn Fast MS $ 89 
Pmlog-86 Plus - Develop MS $ 229 
TURBO PROLOG by Borland PC $ 69 

Editors for Programming 
BRIEF Programmer's Editor PC Call 
EMACS by UniPrcss Source: $929 $ 299 
Epsilon - like EMACS, full 

C-likc language for macros. PC $ 149 
KEDIT - like XEDIT PC $ 99 
Lattice Screen Editor - multi window, 

multitasking Amiga $ 89 MS $ 109 
Micro Focus Micro/SPF PC $ 139 
PC/EDT - macros PC $ 229 
PC/VI - by Custom Software MS $ 109 
Personal REXX PC $ 99 
PMATE - power, multitask PC $ 119 
SPF/PC - fast, virtual memory PC $ 139 
Ycdit MS $ 107 
Ycdit PLUS MS $ 139 

Compare Products 

Use Product Specialists 


The Programmer's Shop is much more than 
the supplier of the largest selection of 
programmer's software. Trained program­
ming consultants will answer your questions. 
Ask "product specialists" about Cross 
Assembler, Translators. Debuggers. or 
compilers. 

Our Services: 
• Programmer'sRererralList • Dealerslnquire 
• CompareProducl1 • Newsletter 
• Help rind aPublisher • Rush Order 
• Evaluation Literature FREE • Over700produrts 
• UBS. 7PM to 7AM 617-740·2611 • National Accounts Center 

AZTEC C86 - Commercial PC $499 
C86 PLUS - by Cl MS Call 
Datalight C - fast compile, good code, 

4 models, Lattice compatible, Lib 
source. Dcv'rs Kit PC $ 77 

Datalight Optimum - C MS $ 99 
with Light Tools by Blaise PC $168 

Lattice C - from Lattice MS $275 
Let's C Combo Pack PC $ 99 
Let's C . PC $ 59 

Microsoft C 4.0- Codcvicw MS $275 
Uni ware 68000110/20 Cross 
Compiler MS Call 

Rex - C/86 by Systems& 
Software - standalone ROM MS $695 

Wizard C MS $299 
Rom Development Package MS $259 

C-tcrp by Gimpel - full K & R MS $229 
C Trainer - by Catalytix PC $ 89 
INSTANT C- Source debug, 

Edit to Run-3 seconds, .OBJs MS $379 
Interactive C by IMPACC Assoc. PC $209 
Run/C Professional MS $159 
Run/C Lite MS $ 89 

C Libraries:.General 
Blackstar C Function Library PC $ 79 
C Essentials - 200 functions PC $ 75 
C Function Library MS $I 09 
C Tools Plus (I & 2) - Blaise PC $125 
C Utilities by Essential PC $129 
C Worthy Library- Complete, machine 

independent MS $249 
Entclekon C Function Library PC $I 19 
Entclckon Supcrfonts for C PC $ 45 
Greenleaf Functions-portable, ASM $139 
LIGHT TOOLS by Blaise PC $ 69 

Atari ST & Amiga 

We carry full lines of Manx, Lattice, & 
Mctacomco. 

Call for acatalog, literature and solid value 

RECENT DISCOVERY 
NET-TOOLS - Access NETBIOS­
compatible network systems from 
Microsoft C. Pascal, FORTRAN, 
Assembler, Lattice C. Full Source. 
No Royalties PC $129 

Clipper compiler PC Call 
dBASE II MS $329 
dBasc 111 Plus PC $429 
dBASE 111 LanPack , PC $649 
DBXL Interpreter by Word Tech PC $139 
Fox BASE+ - single user MS $349 
Quick Silver by Word Tech PC $499 

dBasc Tools for C PC $ 65 
dBricf with Brief PC Call 
DBC ISAM by Lattice MS Call 
dBx Translator to C MS $319 
dFlow - flowchart, xrcf MS Call 
Documcntor - dFlow superset MS Call 
Genifcr by Bytcl-codc generator MS $299 
QuickCodc 111 Plus MS $249 

Fortran &Supporting 
50:Morc FORTRAN PC $ 99 
ACS Time Series MS $399 
Forlib+ by Alpha MS $ 59 
MS Fortran - 4.0, full ·77 MS $279 
No Limit - Fortran Scientific PC $115 
PC-Fortran Tools - xrcf, pprint PC $179 
RM/Fortran MS Call 
Scientific Subroutines - Matrix MS $139 

BTRIEYE ISAM MS $185 
BTRIEYE/N-multiuscr MS $455 
Flash-Up Windows PC $ 79 
GSS Graphics Dcv't Toolkit PC $375 
HALO Graphics PC $209 

Development Package MS $395 
lnformix - by RDS PC $639 
lnformix 4GL-application builder PC $789 
lnformix SQL - ANSI standard PC $639 
Opt Tech Sort - sort, merge MS $ 99 
PANEL MS $215 
Pfinish - by Phoenix MS $229 
PolyLibrarian by Polytron MS $ 79 
Poly Boost - speed 110, keyboard PC $ 69 
PVCS Corporate-source control MS $319 
QMakc by Quilt Co. MS $ 85 
Report Option - For Xtricvc MS $109 
Screen Sculptor PC $ 95 
SRMS - source control MS $109 
YXM - multi-cnv. link MS $ 75 
Xtricvc - organize database MS $199 
ZAP Communications - VT I00 PC $ 89 

FEATURE 
Personal COBOL by MicroFocus­

Dcvclop, test, debug, execute 
ANSI '74 code. Full-screen editor, 
syntax checker, Animator, forms/ 
screen generator, help. Compatible

FEATURE with Level II. PC $169800-421-8006

Turbo Cb y Borland, ANSI Compiler 

supports 6 models including tiny 'l'llE PllOGUJUDIEU'S SHOP ' ' 
\otc: :\11 price~ ~uh jt:ll Ill change v.ith11u1 n111ii.:t:.Your complete source for software. servicesand answersand huge, has floating point. \kniinn thi~ ad. Snmt: pril"l:~art: ~pt:i.:ia l~. A~k ahout 

interactive editor. Make. Speed COD and PO~. rnrmab:r laptop now ;i, ailahk. plu~ 200111hcr~5-B Pond Park Road, Hingham. MA 02043 
L"PS ~urfan: ~hipping add S) i1t:m.development PC $ 69 Mass: 800-442-8070or617-740-2510 4/87 
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~ !~\~:~~~ CAD 
~~FTWARE & PRINTERS 

PRINTERS & LASERS 
CIT IZEN PANASON IC 
1200 ••••••••• 5172 10B11 ••••••••• 51B5 
MSP· 10 •• , • • ••• 5259 10911 •••••• , • , 5239 
MSP· 15 • • • • • • • • 5355 10921 ••••••••• 51B9 
MSP·10 • • , • , • • • 5295 1592 •• , •••• , • 5379 
MSP-25 •••••••• 5445 3131 ••••••••• 5228 
OVERTURE 110 •• , •• CALL 3151 , •••• , • , , 5355 
PREMIERE 35 •••••• 5429 TOSHIBA 
TR IBUTE 224 •••••• CALL 311 SL •••••••• CALL 
H·P Laser Jel 500+ 53690 341 E ••••••••• 5649 
JOL ••••••••• CALL 351 11 ••••••••• 5888 

351 c ........ 51079 

CHIPS 
64K. 156K. 8087. B01B7 ••• , ••• • ••• • , , • CALL 

MONITORS & TERMINALS 
AMO EK •••••• , • CAL L THOMP SON 
GOL OST AR U!raScan •• , ••••• 559B 
TTL , , , , , , , , , , 570 VERTICOM 
RGB •• •• •••••• 5229 C0·5 ••••••••• 5199B 
RGB Hl·RES •••••• 5269 OTHERS •••••••• CA LL 

HITACHI •••••• , CALL VIKING 1 ••••••• $1619 
MITSUBISHI VIKING 10 •• , • , , • 53380 
137 1A OJAMONO SCAN CALL VMI •••••••••• CAL L 
OTHERS •••••••• CALL WYSE 

NEC Mul1isync • • • ••• $539 30 • • • • • • • • • • 5182 
SIGMA DESIGNS 50 • • ••• , , ••• $356 
15.. 1664x1200 wlcard 51590 75 ••••• • •••• $559 
19 .. wlcard •••••• $1890 85 •••••••••• $424 
SONY Mulliscan ••••• CAL L 700 , • , • • ••••• 5679 
TAXAN •••••• • • CALL Others •• • •••••• CAL L 

AUTO CAO 
Tutorials. Add·Ons for Arch ., Eng .. Conslruclion. Civil. Piping, 

Mapping. etc .. AOE·3 ••••••••••••••••• CALL 


SOFTWARE 
500+ Others • • • • •• CALL Lolus 113 • • • • • • • • 5309 
ACAO ••••••••• CA LL MathCad • • • • • • •• 5199 
BookMark •••••••• $49 MicroSolt Word 3.11 • • • 5339 
CPA+ lor Lotus 123 • • • $289 MS DDS 3.2 wlBasic ••• • $69 
Clipper ••••• •••• 5365 NewViews •••••••• $489 
dBase Ill+. , , ••• , 5379 Paradox ••••••• • • 5369 
Orafix 1+ •••••••• $179 PalhMinder (Edi!Or's Choice) $39 
Dr Ha lo II (lid. qty.) •••• $25 Perspec1ive 30 •••••• S139 
EasyCad • • • • • • •• 5279 PFS : First Choice ••••• $82 
Enable 2.0 ••••••• 53 11 PFS: Professional Write 599 
Fas1Cad •••••••• 5129B PFS: Protess1onal File 5120 
Framework II •••••• CALL PFS: Proless1onal Plan $119 
Generic Gadd 3.0 ••••• $55 R: Base 5000 Sys V•••• 5349 
Generic w/dot ••••• • $68 Silk •• , ••••••• 5209 
Generic opt ions ••••• CALL las-Books ••• • •••• S79 
Harvard Presenta11on Ventura Publishing •••• S499 
Graphics II ••• , • , • $194 VersaCad libraries •••• CA LL 

Harvard Pro1ess1onal WordPerlecl 4.2 ••••• $192 
Publisher •••• , • •• CALL 

DIGITIZERS & PLOTTERS 
CALCOMP ~ITAC HI 
1043 GT. ••••••• CALL Tiger 1111 C••••••• 5469 
1043 GT • • • • • • • $6B90 JOL B50 •••••••• CALL 
Oigi1zers •••••••• CALL MIT SUBISHI Dig11zers 

ENTER Gralnet-01 Sx12 • • , •• $260 
Sweel·p 600 • • • ••• S659 Gralnet ·02 13x16 ••••• 5392 
GTCO ••••••••• CALL NICOLET·BRUNING 
HOUSTON INST 900 AIE, , , , , , , , $6495 
DMP 41142 •••••• 51333 NUMONICS. , , , , • , CALL 
OMP 51152 • , •••• $3330 SUMM AGRPH ICS 
DMP 52MP , , , , , , 53757 Summa I 2x12 •••••• 5349 
DMP 56A • , ••••• 54259 Others •••••• ••• CALL 
MP options ••••••• CALL 

COMPUTERS 
AS T 2B6 •••••••• CALL TOSHIBA 
COMPAC ••••• •• • CALL T1 100+ • • • , •••• 51339 
CORDA TA • , • , ••• CALL T3100 ••••••••• CALL 
IBM , , , , , , , , , , CALL T3100 Battery Pak •••• S379 
NEC Mullispeed ••••• 51359 WYSE 2B6, ••• , •• 51699 
Sperr y IT (AT) Zenith Laptop •••••• CALL 
Enhanced 44 Meg ••• • 52599 

BOARDS & NETWORKS 
AR TI ST ••••• • •• CALL NEC GB· t ••••• , •• $359 
ARISTOCAOS ••• , , • CALL PARADISE 
ATI AutoSwitch (560 model) 5259 
Graphic So\ul1ons • • , • 5169 Aut0Sw1tch 350 • , ••• S279 
EGA Wonde r . • • • • • 5237 Au toSwileh 480 • •••• 5359 
GINET ••••••••• CALL PHOTON •••••••• CALL 
GENOA SuperEGA •••• CALL SIG MA DESIGNS 
HERCULES EGA 350 AutoCard •••• $199 
Color ••••••••• 5139 EGA 4BO Au10Card •••• 52B9 
Graphics Plus •••••• $171 Co lor 400 (non-1nte1\ace) $299 
lnColor ••••••••• $359 VERTICOM ••••••• CALL 
INTEL VIDEO 7 
Above Board AT ••••• $311 Vega Oelux ••••••• 5319 
Above Board PS/AT S344 Others ••••••••• CALL 
lnBoard 3B61AT •••• 51436 

MODEMS & DRIVES 
HAYES SEAGA TE 
12008 wlsoll ••••• • S319 ST1 25 20 w/WO Card 5335 
2400 wlsolt •••••• 5539 ST23B 30 w/Card • • • • 5399 
2400B wl soll •••••• $4B9 US ROBOTICS 

MODEM 1100B wlsoll 598 	 Courier 2400 E•••••• 5359 
Microlmk 2400 •••••• 5339 

MOUSE & ACCESSORIES 
Logilech MicroSoll Mouse w/Painl 5115 
Logimouse ••••• •• • $68 PC Mouse/Optimouse 
Logimouse Bus •••••• S89 w/Halo II ••• , •••• $98 

Tilt & Swivel Stand •••• 529 

M.H.J. WAREHOUSE 
5021 N 201h Street #10261 •Phoenix. AZ 65064 


TOLL FREE with order • 602-995-1134 

Hours 6-5 MT M·F 9-2 SAT 


P1r;es retltcl t~sh d1scuuu1 ail<! a•e su~1tc1 lo tha11~e "'1thout 110:1ce C1m11at,bolityo 1 •rca uc 1s 
001 ~u ~ra111eed All reiums are su:itecl 11 a res1oc iu~ cM:9e Purchase orde•S ~1e A,.:1cu111e 
aM C l.l Dsa1e sut1te-c1 !u l ~... olusst•!pp,1111 
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That's a real pity, because there are 
some good ideas in this machine. In fact, 
they 're good enough to give it another 
try. Roberta Pournelle doesn't find the 
screen hard to see at all, even with her 
contacts instead of spectacles. I'm going 
to let her carry it for a month and report 
again. 

Moving Data 
One real problem with a portable is get­
ting data from it to your regular com­
puter. You can use Zenith's PCXFER 
program (see last month's report), but 
it's god-awful slow and not easy to set up 
the proper cable. You can use Traveling 
Software's DOS forthe Radio Shack 3 V2­
inch disk, but that's a bit awkward too. 

A better way is The Brooklyn Bridge 
from White Crane Systems. This comes 
with 5 1A- and 3 1h-inch disks and a cable 
that can connect to either a PC or an AT at 
one end and your portable at the other. 
When you 're done, the big machine is en­
tirely slaved to the small one (or vice 
versa). The remote machine's disk drives 
appear to be additional drives on the local 
equipment. You transfer files-programs 
or data-by using the DOS Copy com­
mand in the normal way . You can also get 
at the other machine's printer. 

The Brooklyn Bridge isn't particularly 
fast, but it's faster than PCXFER. It has 
to be installed by editing your CON­
FIG.SYS file and rebooting. That turns 
out to be easy. The instructions are clear, 
and I don't think it took me more than 15 
minutes from opening the package to 
transferring the files between Zebediah 
and Zelda. It's certainly the most pain­
less file transfer program I've used. Rec­
ommended. 

WordStar 4.0 
It came as a bundle of disks in an un­
marked package, with dire warnings of 
what would happen to me if I let the 
secret out early . I understand Wayne 
Rash got his copy from someone driving 
by and handing it to him as he walked 
down the street. In other words, Micro­
Pro went to incredible lengths to prevent 
WordStar 4.0 from getting out before they 
were ready to release it. 

The result wasn't good enough to woo 
me away from WordPerfect, but it's 
darned good. Ifyou use WordStar-espe­
cially if you use WordStar but hate Word­
Star 2000-you'll love this. WordStar 4.0 
incorporates all the nifty new features of 
New Word and adds a bunch of updates of 
its own. It still has some problems. For 
one thing, it won't reformat a paragraph 
without your telling it to. On the other 
hand, it's fast enough, and it can print 
rings around most of its competition. No 
question about it: version 4. 0 moves 

WordStar up to 1987 and makes it com­
petitive again. 

WordStar has always been everyone's 
second-favorite text editor. If you have 
many outsiders using your equipment, 
it's important to have a copy: everyone 
knows, or should know, how to use 
WordStar. It has plenty of add-ons, in­
cluding a good spelling checker and mail 
merge program, and they're easy to use. 

It's nice to see they're bringing the old 
girl up to date again. 

A First Look 
One ofmy biggest problems is memory: I 
keep several memory-resident programs 
in Zelda; so many, that programs like Sy­
mantec's Q&A, which would normally 
be my favorite database and might even 
win me over to its word processor, won't 
work unless I dump my memory-resident 
programs, change my AUlDEXEC.BAT 
file so it won't bring them in again, and 
reboot. Since I don't really like doing 
that, I hardly ever use Q&A. 

I have the same problem with Ashton­
Tate 's Framework, which seems a very 
nice program, but which wants just about 
all my memory. 

There are several possible remedies for 
this. One, I'm told, is the Cheetah 386 
board and a program they furnish. This 
will, they say, give me the equivalent of a 
bunch of PCs, one of which can be filled 
with memory-resident programs, another 
running Q&A, a third doing Framework, 
and so forth. It all sounds wonderful, but 
I don't yet have it. 

Then at the Seybold Conference on 
Desktop Communications, Terry Meyer 
gave me a demonstration of Quarter­
deck's DESQview, which is a windowing 
system that's supposed to let you use a 
RAM disk as virtual memory . The notion 
is that you open a DESQview window 
and run a program in that; when you want 
to do something else, you invoke DESQ­
view with its "hot key" and open a new 
window; you can run another program in 
there. Understand, both programs are 
still running, and you can jump back and 
forth as you like. All the programs have 
plenty of memory, because DESQview 
can create virtual memory by swapping in 
and out of RAM disk, or even your hard 
disk. 

It sounds great, and the demonstration 
looked wonderful, so it was with some 
sense of high anticipation that I installed 
DESQview. The installation instructions 
in the manual are simple enough to fol­
low. The result was utter disaster. 

It was probably my fault. The DESQ­
view manual is pretty long, and I didn't 
read all of it. I did follow their instruc­
tions, and where I had doubts I tried to 
look things up in the index. 
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The first disaster was caused by my 
memory-resident programs. You can in­
voke DESQview just fine with SuperKey 
and SideKick in memory, but if you then 
try to run a program-say, Crosstalk­
the computer goes off into the Bit Zone, 
and nothing you can do, short of turning 
it off, will bring it back. 

Fine, thought I. Since SideKick is sup­
posed to run under DESQview, and 
DESQview has its own macro program so 
you don't need SuperKey, I'll just elimi­
nate all the memory-resident programs 
and start over. 

I also read the fine print and discovered 
that if DESQview hasn't been told to do 
otherwise, it swaps your programs and 
data in and out of the root directory of 
your hard disk. Clearly I wanted to tell it 
to use the RAM disk for that, so I ran the 
Setup program. 

This one tells you it has a "beginner" 
mode and an "advanced" mode. I figured 
I better stick to "beginner." Wrong. Be­
ginners can' t specify which disk to swap 
in and out of. Run Setup again and tell it 
I'm "advanced ." Now reboot without 
memory-resident programs. 

This time DESQview was able to run 
Crosstalk, and I was able to connect to 
BIX. It wasn't easy, though: DESQview 
has a default window size that's pretty 
small. Ifyou do things right, you can rush 
in and change that to be the full size ofthe 
screen for Crosstalk before the modem 
times out. If you don't change the win­
dow size, you won't be able to see the 
Crosstalk command line, and commands 
you type won't get to Crosstalk. 

Alas, when you then make connection 
with your called number, the window 
does something funny, and the command 
line vanishes again even though you've 
now made the window as large as it can 
get. I could get my command line back by 
invoking the DESQview resize function, 
making the window smaller, and then ex­
panding it again; but it was a definite pain 
in the posterior. Meanwhile, BIX was 
jerky: DESQview was apparently moni­
toring the input and doling it out to the 
screen in little packets . 

I had other problems. When I tried to 
run SideKick, I managed to lock up the 
machine so that it had to be turned off to 
recover. Another time I got some really 
mysterious numbers that looked like a 
core dump. 

Now clearly I am doing something 
wrong. People I respect, including Andy 
Seybold, run DESQview and like it a lot. 
It has got decent reviews. It must work 
better than I have been able to make it 
work, and indeed, inspection of the 
rather complete-if not optimally orga­
nized-manual reveals some clues about 
what may be going wrong. Also, they tell 

me DESQview 2.0, out about when you 
read this, will have fixed several of the 
problems I found. 

I'm going to keep trying; I've reason to 
believe the results will be worth it. Mean­
while, I do advise anyone contemplating 
DESQview to budget considerable time 
for study and installation. More next 
month. 

A Few DOS Discoveries 
At last count there were 37 computers 
around Chaos Manor, and while I sup­
pose a majority of those run PC-DOS in 

one form or another, there are plenty of 
examples of other systems. After all, I 
still write my books on an ancient CP/M 
system. 

Consequently, I'm continually discov­
ering things about DOS that many users 
have long known. 

For example, there is a minimum size 
to disk files no matter how little you put in 
them. On the Z-248 under DOS 3 .1, that 
happens to be 2048 bytes; meaning that 
20 tiny batch files will take up at least 
40K bytes of disk space. This isn't much 

continued 

When You're Looking for Answers, 
Come to the Library 

1iuns xenlx'" 
Auto Cad 

Novell Network 

EGA system 
w\\h eGA monitor 

and EGA card 

$1659 
easic syste~
-'~:::::=: 

C
OMPUTER LIBRARY 

) 659-8784 
Sales (415(415) 659-8887 

Tech support ......._ 
42624 Cllristy St. ~ 

Fremont, CA 94538 
Available 

Quantity Discounts 

s11s 
s1SO 
51 65 

••• St39 
S428.,, 
S229 

S69 
S79 
S75 
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of a problem if you have a 30-megabyte 
hard disk, but it can be a real pain for 
those who have to run off floppies. 

A little trick I've recently learned in­
volves buffers. PC AT machines like Big 
Kat, the Kaypro 286i, and Zelda are so 
much faster than ordinary PCs that you 
tend to accept what they give without 
thinking of improvements; but the other 
day I noticed that if I asked for the direc­
tory of a disk area that had a lot of files, 
I'd first get smooth scrolling, and then 
suddenly the system would change 
modes, putting up one item at a time and 
clicking the disk head like mad. 

"Some kind of buffer problem," I 
thought, and recalled I'd heard of a 
"buffers" command in DOS. I looked 
into my CONFIG .SYS file, and sure 
enough, nothing about buffers. Then I 
looked up "buffers" in Chris DeVoney ' s 
Using PC-DOS (Que Books, 1986). The 
discussion was enlightening. 

CP/M had a command processing area 
and a temporary file area, or TPA. The 
disk buffer area, where disk information 
was stored prior to being used by the sys­
tem, was in the CP/M reserved area, and 
while it might be modified when you set 
up the system, it wasn ' t anything the 
casual user could change. DOS, how­

ever, lets you set aside any number of 
528-byte buffers and change that any time 
you care to reboot the system. As soon as 
I put BUFFERS = 20 into the CON­
FIG.SYS file, the machine began show­
ing me truly enormous directories 
without the hunt-and-peck click/clack I'd 
got before. It also speeded up other disk 
I/O jobs. 

I'm sure I haven't set aside enough 
buffers yet, and when I get a little time 
ahead I intend to experiment. 

Meanwhile, those who, like me, never 
quite learned DOS would do well to look 
at some books beyond "how to use it" 
guides. One useful book is Jonathan 
Kamin's The MS-DOS Power User's 
Guide (Sybex, 1986). I've never been 
fond of the term "power user" (nor do I 
know what one is), but this book does 
have a good discussion ofhow to organize 
disk files, how to use batch files, and how 
to customize your screen. 

Van Wolverton's Supercharging MS­
DOS (Microsoft Press, 1986) is even 
more useful and a great deal more com­
plete. It's also denser and a bit harder to 
read, although any interested user should 
get through it with no real problems. 

Wolverton and Kamin overlap about 80 
percent, but it's actually worth having 

both books, since their approaches are 
somewhat different. 

Sometimes We Win One 
Last month I reported on the difficulties 
I'd had setting the CompuPro ARCNET 
PC board to its proper address. 

I've just received the new CompuPro 
documents for that board. Mark Garetz, 
marketing vice president, says, "You'll 
note that we've taken your advice and 
made the section on setting the node 
number much easier to comprehend. It 
now has decimal numbers and a picture of 
each switch for all 255 possible node 
numbers." 

It does, too. We just got a new AT&T 
6300 Plus, with color monitor, and I set it 
up for Roberta; installing the network (we 
gave the 6300 Plus a network ID of 63 , 
naturally) was a snap. Since WordPerfect 
4.2 works.fine with the network, we can 
now trade files back and forth. I love it. 

ExperTelligence Common LISP 
One of the most impressive booths at the 
Mac Faire was ExperTelligence's. Its ex­
pert-system artificial intelligence pro­
grams weren't finished, but they were 
startling. I spent an hour at that booth . 

continued 

Telebyte Tape Drives 
TDX Mag 9-track 1 /2" Tape Systems from Enter data into dBASE® and Lotus® with no 
Telebyte provide faster, error-free download­ user programming. You do it in two easy steps 
ing of mainframe data into your PC. You con­ because Telebyte's exclusive Dataverter runs 
trol the start-stop tape drive either from the under both DOS 2.0 and Xenix~· Dataverter 
keyboard or with Telebyte's exclusive Data­ will automatically convert packed, zoned and 
verter software for faster file transfer - the unsigned decimal field files, as well as labeled 
equivalent of a 720,000 biUsecond datalink. tapes, from EBCDIC to ASCII. The tape 

Telebyte TDX tape drives are available at system is also supported by software lan­
either 45 or 75 ips, feature dual density guages in your PC, including C, BASIC, 
(800/1600 bpi) storage and back up process­ Fortran, Cobol, etc. 
ed files at 2 MB/minute (up to 10 times faster 
than other 9-track drive systems) as a bonus. 

&ELEa'::'&c 
TECHNOLOGY, INC. 

Only Telebyte offers such mainframe stand­
ards of reliability and IBM-compatible tape drive 
quality for so little money. 

GSA Contract Number GSOOK86AGS5301 

1-800-835-3298 
Telebyte Technology, Inc. • 270 E. Pulaski Road • Greenlawn NY 11740 • (516) 423-3232 

dBASP >J is a registered trademark of Ashton·Tate. Inc .; Lotu s'!! is a registered trademark of Lotus Development Corporation; IBM "' is a registered trademark of 
International Busi ness Machine Corporation ; Xenix ' ~ is a registered trademark of MicroSoft. 
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ORIGINAL DISPLAY 

subtract the 


Having an office system 
capable of reading text, 
graphics and photographs 
is no longera luxury. It's a 
necessity. 

The addition of the 
Reader to your present sys­
tem will virtually eliminate the 
need to retype or recreate 
documents and images. The 
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Reader can scan continuous 
tone images, such as photo­
graphs, by converting them 
to 128 shades of grey and 
transfer them to your system. 
Imagine multiplying your 
graphic scanning ability to a 
point where you can repro­
duce photos or graphics in 
vivid detail. The applications 
are countless. And with the 
Reader's 30 page capacity 
it can feed up to 4 pages of 
text a minute. Accurately and 
automatically. 

Standard features allow 
you to read pages directly 
into word processing pro­
grams such as Wordstar® 
2000, Multimate'" , XyWrite '" 
Ill, Word Perfect'", Display­
Write'" Ill and Microsoft® 
Word. Features for filing 
and editing are provided in 
an easy to use format. The 

Reader also offers a multitude 
of interfaces to the most pop­
ular page make-up and 
graphic editing programs 
available. Unique software 
architecture permits the addi­
tion of new typestyles and 
features to your system with­
out the worry of hardware 
obsolescence or costly 

upgrading. 
Consider the possibilities. 

Words and pictures repro­
duced into a polished, profes­
sional appearance you never 
dreamed affordable. So total 
up the time and effort you 
spend at your system, then 
add the Reader and subtract 
the work. 

• Yes, I om very interested in the IOC Reader. Please send me more • 
• information. • 

•••
• Address-------- ---------­ • 
• City ________Stote ____ Zip _____ • 
• Phone _________ ____ _____ • 
• Moil to or coll: Intelligent Optics Corporation • 
• 4 Heritage Pork Rood, Clinton, CT 0641 3 Telephone {203) 669-3650 • 

INTELLIGENT OPTICS CORPORATION 
Names indicated by TM or® ore trademarks of their respective monuloclurers. 
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One product they do have finished is 
LISP for the Mac. 

LISP is an odd language. The name 
comes from "list processing," although 
detractors say it's an acronym for "lots of 
insane stupid parentheses." LISP can be 
learned from books, but the easiest way is 
to hang around people who use it. The 
second easiest way is to bang away at a 
machine that speaks LISP. However you 
learn it, you will very likely believe it is 
incomprehensible and that anyone who 
knows the language is not merely odd, 
but weird. Eventually, though, if you 
keep at it long enough you will have an 
aha! experience, and the language will 
begin to make sense. (LISP haters say 
that you '11 then have gone as mad as the 
others .) 

Despite the fact that LISP is one of the 
oldest of the higher-level languages, it 
has not only stayed around but has grown 
in popularity. Philippe Kahn likes to ad­
vertise Prolog as the language of artificial 
intelligence, but in fact most AI applica­
tions-at least on big machines-are 
done in LISP. 

LISP has never caught on as a develop­
ment language for small computers, for 
the good reason that it's a memory hog. 
John McCarthy, the Stanford University 

professor who wrote LISP in 1956, says it 
doesn't get interesting until you have a 
megabyte of memory, and it's not really 
interesting until you have 6 to 8 mega­
bytes. Few micros have either the hard­
ware or software to address that much 
memory-although Apple's Macintosh II 
has the potential. 

In the past, the most interesting LISP 
for micros was Metacomco's Cambridge 
LISP for the Stride Micro 68000 com­
puter line. Now, though, we have Exper­
Tel ligence Common LISP for the 
Macintosh. 

ExperTelligence Common LISP is 
complete and professional enough to use 
for program development, and indeed, 
many ExperTelligence AI programs are 
being written in it. You get a full Com­
mon LISP, lots of examples on how to use 
it, and plenty of tools to help convert 
from the Pascal way of thinking to "the 
LISP experience." The documents are 
professional and well laid out. In many 
ways, ExperTelligence Common LISP 
can serve as a model on how to publish a 
language. 

That's the good news. The bad news is 
the price: $995. ExperTelligence Com­
mon LISP is probably worth the cost for 
someone with a good programming ap­

plication, but the price is far too high for 
those who just want to bang around learn­
ing the language. They do offer a crippled 
educational version-no stand-alone pro­
grams, no Mac Toolbox access-but it's 
for universities only, and still costs $195. 

Pascal didn't really take off until Bor­
land brought out Turbo Pascal and sold it 
at a price low enough that any interested 
computer owner could afford to try writ­
ing Pascal programs. I doubt LISP will 
ever take off the way Pascal did, but it 
sure isn't going to until we have a lower­
cost version. 

I really wish ExperTelligence would 
rethink those prices. 

Speed ofLight 
Last year I reviewed Lights peed C. At the 
time this was a program I'd seen in a 
small booth at the West Coast Computer 
Faire, and Think Technologies, the pub­
lisher, was a pretty small outfit. 

Since then Lightspeed C has become 
the standard C compiler for the Macin­
tosh. Some C enthusiasts say there isn't 
even a second place. It comes with com­
piler, linker, libraries, examples, a man­
ual that could serve as a model for others, 
and up-to-date bug corrections. The li­

conrinued 

... On Our Simulator. 
Microprocessor development tools that won't 
torpedo your budget. 
Test microprocessor code on your PC or VAX-without burning 
EPROMs or buying special hardware. Avocet's AVSIM 
simulator/debuggers give you full screen symbolic debugging that 
easily handles the deepest 1/0 and interrupt situations. And 
AVSIM's crashproof software simulation traps bugs that can sink 
hardware debuggers. AVSIM is even better when you use it with 
our AVMAC cross-assemblers-fast, professional products that 
come complete with Avocet's advanced linker, librarian, and 
cross-referencer. 

Proven reliable in hundreds of development projects, AVSIM and 
AVMAC are available for most popular microprocessors. The 
Avocet convoy also includes AVPROM and AVPAL programmers, 
TRICE in-circuit emulators, and other low-cost high-performance 
development tools. We're sure you'll find Avocet your best line 
of defense against slipped schedules and high development 
system costs. 
Try before you buy. And we'll ship in 48 hours or less. 
When you order from Avocet, we'll also include a complete demo 
package for the AVMAC and AVSIM of your choice. Try the demo 
for thirty days-if you aren't completely satisfied we'll refund your 
purchase price, less $35.00 for the demo package, which is yours 
to keep. 

Come aboard with Avocet. Our crew is experienced, 
knowledgeable and helpful. After all, you know the old saying, 
"Accept no sub-stitutes." Avocet Systems Inc. , 120Union St., 
P.O. Box490, Rockport, ME04856. 

Call 800-448-8500 
or 207-236-9055AVtJCET TLX 467210 AVOCET CI 

SYSTEMS, INC~ FAX 207-236-6713 
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Offers a 31 Day Money Back Guarantee on any product in this ad. Call Today. 

SAPI ENS SOFTWARE CORPORATION 
REAL ARTIFICIAL INTELLIGENCE 

SAPIENS va 

A VIRTUAL MEMORY MANAGER FOR THE PC 
Sapiens V8 is a virtual memory manager for C programmers on 
the IBM PC. The unique design of the virtual memory paging 
storage scheme makes it an invaluable tool for C programmers. 
With an 8 mg. workspace and stack and heap libraries Sapiens 
V8 solves the problems and hazards of stack and heap overflow. 

Sapiens V8 brings the power, speed and complexity of a main­
frame virtual memory manager to the PC. Sapiens V8 virtual 
memory manager emulates a 80386 memory management 
system and is fully implemented in software It is not dependent 
on add-on boards or special chips. 

• Provides 8 mgs. virtual memory workspace 
• Fast: less than 10% speed overhead 
• Advanced software emulation of 64-bit architecture 
• Virtual slack and heap: multiple return values, 


stack frame management. (vmalloc( )). 


System requirements: Huge model C compiler (Microsoft. Lattice, 
Aztec). VB uses 22-128 Kb core. Hard disk recommended. 

List: $300 Ours: $259 

The Most Powerful & 

Flexible Source Code Revision 

& Version Control System 
P~cs 

The POL YTRON Version Control System (PVCS) allows programmers, 
project managers, librarians and system administrators to effectively 
control the proliferation of revisions and versions of source code in 
software systems and products. PVCS is a superb tool for programmers 
and programming teams. (A special LAN version is also available.) If 
you allow simultaneous changes to a module PVCS can merge the changes 
into a single new revision. If the changes conflict, the user is notified. 
Powerful capabilities include: Stores and retrieves multiple revisions of 
text; Maintains a complete history of revisions to act as an "audit trail" 
to monitor the evolution of a software system; Maintains separate lines 
of development or "branching"; Provides for levels of security to assure 
system integrity; Uses an intelligent "difference detection" to minimize 
the amount of disk space required to store a new version. Requires DOS 
2.0 or higher. Compatible with the IBM PC, XT, AT and other 

MS-DOS PCs. 


Sug. Retail Prag. Shop 
Personal PVCS 

-For single-programmer projects 
Corporate PVCS 

-For larger, multiple-programmer projects 

$149 $129 

$395 $359 

Call POL YTRON at (503) 645-1150 for pricing on larger networks 

liiiiPOILYllltlO 
High Quality Software Since 1982 

WANT TO ADD 

WINDOWS, ICONS, FONTS, 

FAST GRAPHICS, DIALOG BOXES, 


PROCESS MANAGEMENT, AND 

DEVICE INDEPENDENCE 


TO YOUR IBM PC PROGRAMS? 

tt you have ever wished that you rould develop stunning Macintosh-like programs on the IBM PC without 
the overhead of an enonnous operating environment like Windows or GEM, then you need the 
SYNERGY DEVELOPMENT TOOLKIT, from Matrix Software. 

Using a memory resident runtime module only 20K in size (versus as rruch as 300K for Windows). you 
can develop applications wrth: overlapped and tiled windows; pull-down menus with hatt intensrty options 
and automatic sizing; fast graphics function calls to draw shapes. lines. boxes, and create intricate fill 
patterns in both regular and irregular areas; have full device independence (drivers for numerous devices. 
including CGA, EGA and Hercules are included); sophisticated text input and output, with fonts in different 
styles and sizes; full keyboard suppor1 (your programs won't need a mouse') and powerful mouse support ; 
and process management calls to efficiently manipulate system resources. 

The Toolkit has gateways to support the following languages: 
• Turbo Pascal • Microsofl & Lattice C • Basic 
• IBM/MS Pascal • Macro Asserrtller • dBASE 111111 Compilers 

In addition, the Toolkrt includes a power1ul collection of tools including a graphics resource editor for 
developing your own irons and fonts. 

NEW! The Toolkit also Includes a free copy of Synergy Layout, a revolutionary software 
development tool that dramatic.ally increases your productivrty by actually generating bug-free source code 
in Macro, C, and Turbo Pascal. 

For further Information, contact Matrix Software at (617] 567-0037. 

Synergy Desktop List: $69.95 Ours: $63 Development Toolkit List: $ 395 Ours: $349 

Call Today for FREE detailed 800-421-8006 
information ortry Risk-free for -~ I days. HOURS: 8:30 A.M. -8:00 P.M. E.S.T. 	 5-1! Pond Park Road, Hingham, MA OZ043 

Mass: 81Ml··"'2-8070or617-740-2510 4/87 
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nd they work. The 
links so fast you

_J ; an integrated en­
re of a number of 

__'you're interested 
in C for the -Macintosh, this is the pro­
gram to get. 

They also have a Lightspeed Pascal. 
I've had little time to do anything with it, 
but given the quality of their C, I can't 
think it won't be a winner. The manual 
looks well.-organized and very complete, 
and the one program I wrote compiled at 
least as fast as a comparable C program. 
Maybe faster. I can't wait to get some 
time to play with this. I'd also like to see 
what it can do on the Mac II. 

Guide 
Some years ago Ted Nelson proposed 
Project Xanadu, a "hypertext" system . 
The concept involved linking, on-line and 
in real time, just about every bit of knowl­
edge in the world and adding to it as new 
knowledge was generated. 

Xanadu is an ongoing project, al­
though incomplete; but the hypertext no­
tion has caught on. Guide, a new product 
for the Macintosh, is a bold step in that 
direction. I suppose it's hardly a coinci­
dence that Ted Nelson is a consultant to 

CHAOS MANOR 

OWL International, Guide's publisher. 
The notion behind hypertext is to link 

audio, photographs, drawings, maps, 
motion pictures, and every other form of 
information into a seamless whole that 
can be accessed through an indexing sys­
tem that looks for ideas, not specific 
words and text. While Guide can't quite 
do that-not on a Macintosh, anyway-it 
can link a number of information forms . 
Guide is a word processor, outline pro­
cessor, and information linker. 

Most of the programming for OWL is 
being done in Edinburgh, Scotland, 
which probably explains why its suite at 
the CD-ROM conference was stocked 
with single-malt whiskey. When I asked 
about the notorious Scottish weather, 
Robie McLaren, product manager, said, 
"Och, it keeps the programmers inside 
and working. Now if we could only keep 
them away from the whiskey." Having 
been to Edinburgh, I quite understand. 

The key notion behind Guide is the 
"button," which is merely a live area on 
the screen. When you discover a button 
and click the mouse, you get action of one 
kind or another. Guide lets you control 
those actions: generally something pops 
up onto the screen, either in an overlay 
across the original display or in a special 

window somewhere. The result can be an 
annotated calendar, text with live foot­
notes, -annotated graphs and drawings, or 
indeed about anything you can imagine 
doing on a Macintosh. You can write a 
guidebook with the ability to click on any 
place name and get a map. Those maps 
could have buttons, allowing you to zoom 
down to any level desired. 

In addition, I have seen a program 
written with Guide that takes you on a 
guided tour of a videodisc; as you click 
various items on the computer screen, the 
relevant portions of the videodisc are 
found and displayed on a TV screen. 

I can imagine Guide being used to 
make special indexes and guided tours 
through CD-ROM disks. The only real 
limit to the way the information can be or­
ganized is the designer's imagination. 
The program works smooth! y, it's easy to 
use, and unique so far as I know. If you 
do presentations, or you 're just interested 
in organizing information, you 'II want to 
look at Guide. Highly recommended. 

MacNosy Version 2 
The Apple people are almost speaking to 
Steve Jasik again. Some of them are even 
polite. 

co111i1111ed 

WAVTRON INT'L, INC. 
(Manufactured for WiseTEK) 
513 Valley Way 
Milpitas, CA 95035 
TEL: (408) 263-1237 
FAX: (408) 263-1870 

W/"PARADISE" COMPATIBLE EGA CARD 

.. TURBO AT-286 w/3MF Motherboard 
• 80286 CPU 
• 6, 8, 10 MHz 
• Phoenix BIOS 
• On Board Rechargeable Battery 
• On Board Serial/Parallel/Game Port 
• 3MB Memory Capacity On Board 
• 80287 Socket Ready 
• Chip Technology VLSI Chip Set 

TURBO AT-286 System .. 
• 80286 CPU 
• Phoenix BIOS 
• 640K On Board Up To 3 MB 
• Slide in Case w/220W Power Supply 
• 6/8, 6/10 Dual Speed 


(Keyboard Selectable) 

• 1.2 MB or 360K Floppy Drive 
• Western Digital WA-2 Controller 
• AT Type Keyboard 
• Hardware Reset Ready 
• Serial/Parallel/Game Port 

We also have TURBO XT (4 LAYER), MINI AT (XT Size) 

Distributors, Dealers, Education, 
Corporation, VAR, OEM Welcome 
AT and XT are the registered trademark of International Business Machines. 

MICRONIC INT'L CORP. 
108 E. 16th Street 
New York, NY 10003 
TEL: (212) 529-4699 
FAX: (212) 529-9926 
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Think You Need an AT? 

products it works in the Compaq Portable 

-.:o=..~~Generation in IBM PC 	 and most clones. Easy diagrams show how 
you just place the card in an open slot, 
remove the original processor and connect=----=··-=-	 a single cable. There is no software re­S12eedu12 Boards 
quired. From that moment you are run­

Make Your IBM PC Faster Than an AT in Just 5 Minutes! ning faster than an AT. 
Second. they are advanced. The 

Bl<.I::AK I Hl<.U 286 replaces the LPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory provides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timing sensitive applications. 

Third. you have full compatibility. All ex­
isting system RAM, hardware, and 
peripheral cards can be used without soft­

Empty loop 1 1.99 3.34 5.15 
Integer add from memory 1 3.35 4.41 6.02 
Integer multiply from memory 1 6.06 6.55 8.3 
Floating point without coprocessor 1 3.33 4.42 5.76 

lotus 123 macro (256K) 1 1.77 3.54 4.38 

PRICE 	

IBM PC IBM AT BREAKTHRU 286 

soeedup pwcltased seoaratelv 

Clock speed in MHz (IBM PC is 4.77) 4.77 6 8 12 

Prime number test 1 1.95 2.85 3.7 
lotus 123 maau (640K) 1 2.64 3.69 4.62 

Norton System Information Test 1 5.73 Z34 10.2 

$395 $595 

In every case but clock speed the numbers indicate how many times faster a test is 
· performed than on a regular' IBM PC 

* All but Norton SI are the PC magazine Labs public domain benchmark tests. ware modification. Our boards operate 
with LAN and mainframe communication 
products and conform to the Expanded 

Weare excited about our three speedup guaranteed the Breakthru 286 board to be Memory Specification (EMS). Software 
products. You probably know about our literally the most advanced, fastest, most compatibility is virtually universal. 
Lightning disk access speedup software feature-rich board available. The runaway Faster and smarter than an AT - PCSG 
that was awarded PC Magazine's Best of success it has enjoyed truly proved that guarantees it.1986 award (see box). After the smashing assertion. Now we go ourselves one bet­ Fourth, these are the best. There are 
success of Lightning, in late '86, we ter with the Breakthru 286-12. This new several other boards on the speedup

board has the dock speed cranked up from market. We at PCSG have compared 
8 to 12 MHz for speeds up to 10.2 times them all, but there simply is no com­
faster than an IBM PC It is 50% faster than parison. Many cards offer only a marginal 
an 8MHz IBM AT, and up to a whopping speedup in spite of their claims and others
1,000% faster than a regular PC are just poorly engineered. 

HERE'S MiY THE.SE 1WO BOARDS We are really excited about these prod­

ARE SO SPECIAL. ucts. PCSG makes the unabashed state­


First, thfY install so easily. A half-slot ment that the BREAKTHRU 286 card 

ca 	 e to give up '"Llgntmng 1s almost manaatory .. ..'" - represents more advanced technology 

than boards by Orchid, Quadram, P.C " 
:hnologies, Phoenix ... we could 
go on. Breakthru 286 is undis­
putedly the turbo board with 

- the biggest bang for the 
buck. And we include 

FREE the $89.95 ac­
1 

claimed Lightning 
software. Call today 

•our credit card or COD 
instructions and we will ship 

your card the very next day. 

Again. 

lm1uiry 236 

Steve Manes, PC Magazine 
Best of 86 review 

Loads with the DOS -alway3 ready as abackground 
program to accelerate disk access. You do nothing 
™Jrything is automatic. Programs that frequenUy ac­

cess the disk (hard or floppy) are made instantly up 
to 2to 4times faste[ Uses aprinciple great~ enhanced 
from mainframe technology called caching. Fully ex­
ploits Atxm Board memory. 

UGHTNING 6the standard against which 
all our competition measures ilse~ because we achie.€ 
universal compatibility with other software. Data is 
n{M)r lost. Order UGHTNING separate~ or get 
it free with your Breakthru 286 board. 

taiV'.:Z::::Z-e--- -.. 

__k_ 
lJUN 1 11\1'.J:<. UUl'- YVUl'-D FOR IT. USE EITHER 

BREAKTHRU 286 SPEEDUP BOARD FOR 60 
__ws. IF YOU ARE NOf TOTALLY SATISFIED 

SIMPLY RETURN IT FOR A FULL REFUND. 

PER'CMLCOMR_lTER ~ U~TCi<Cl JP 
11035 Harry Hines Blvd. •Suite 206 •Dallas, Texas 75229 • (214) 351-0564 



Inquiry 315 for End-Users. 
Inquiry 316 for DEALERS ONLY. 
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THI MODIM 
fDR PIOPLI 
WHO TAKI 
THllRACT 

ON THI ROAD. 


When you travel with your portable 
computer, make sure your communi­
cations go with you. The WorldPort 
1200'" Portable Modem is the only 
modem you need, whether you travel 
across the country or around the 
world 
While most portable computers offer 
an optional modem of some type, only 
the WorldPort 1200 gives you al I the 
features required for true portability. 
Features like battery-powered, 
Hayes'" Command Set compatibility, 
Bell and CCITT standards, direct and 
acoustic cups interface for 300 and 
1200 bps, and compact size. 
Equally at home on your desktop, the 
WorldPort 1200 works with virtually 
any computer with aRS-232C serial 
port. No more of those dedicated 
internal modems that can only be 
used with one computer 
The WorldPort 1200. At only $199, 
you can't afford to leave home 
without it. 
For more information or your nearest 
dealer, contact us today. 

··." .:"·::tr: 	TOUCHBASE• " •• •• • SYSTEMS , INC. 
• • • • • • • • • :; 16 Green Acre Lane 

• ·:. • • .:•:.; Northporl,NY11768 
• 	 • ••••••:::. (516) 261-0423 

Telex 6502646020 

Hayes 1sa reg1sle1edlrademarkof Ha yesMlcrncompu1cr Products. Inc 

Jasik's MacNosy was the first program 
that let hackers explore the innards of 
their Macintosh ROM set. It's a powerful 
disassembler, easy to use if you know 
something about assembly language, and 
it will let you look into ROMs, system 
files, and in general any Macintosh pro­
grams that intrigue you. You can, if 
you 're ingenious, use it to remove copy 
protection, find traps, search source code 
for specific references, and generally go 
wandering about inside programs. 

Version 2 comes with the Debugger, 
Jasik's version of DDT (Dynamic Debug­
ging Tool) for the Mac. (Incidentally, the 
original DDT was apparently written at 
MIT by the Model Railroad Club.) De­
buggers let you watch what's happening 
inside a program as it runs; they're not a 
lot of use to people who aren't trying to 
get a fundamental understanding of how 
programs work. If none of this makes 
sense, apologies: debuggers are mostly 
useful to hackers. 

Jasik's Debugger isn't complete, but 
he has a good update policy. If you do or 
want to do program development on the 
Macintosh, you need MacNosy with the 
Debugger. Recommended. 

T/Maker is an odd company, in that it 
doesn't sell its most famous product. The 
original T/Maker was written by Peter 
Roizen who, having decided he didn't 
want to be involved in running a company 
any longer, took his product and went 
away, leaving this perfectly good publish­
ing outfit to be run by his sister Heidi. 

WriteNow 
One of the T/Maker Company's products 
is WriteNow for the Macintosh. This is a 
straightforward text editor/word proces­
sor, distinguished by having about the 
clearest manual I've ever seen. The ex­
planation on how to use a word processor 
starts with the assumption that you don't 
know much-indeed, anything at all­
about writing with computers. It then 
takes you through creating text, editing it, 
and saving it; after which it begins a new 
section on spelling checkers, footnotes, 
and advanced features . 

WriteNow is the product of a cast of 
thousands . It was originally suggested by 
Steve Jobs, and indeed is owned by his 
Next Inc. The manual was written by 
Caroline Rose and Lisa Kelly. There are 
programming credits to Jobs, Andy 
Hertzfeld, Bob Bowen, and many others. 

With all that connection to the old Mac 
team, it's no wonder that WriteNow is 
very "Macintoshy"; that is, it makes full 
use of the mouse and other Mac special 
features, like graying out icons that aren't 
applicable at present. It also doesn't have 
many "command key" commands, 
which some will find a virtue. I personal­

ly think it's a defect. When I write, I like 
to fiddle with text. I try new words and 
phrases to see what they look like. Insert 
stuff here and delete it there. I want easy 
and fast commands, like WordStar's 
Control-t to delete a word and WRITE's 
Control-y to delete to end of line. I don't 
want to have to drag the mouse to mark a 
word or phrase, then hit Backspace to kill 
it. 

On the other hand, some people like 
that a lot. One day, I hope, most pro­
grams will have both approaches: easy­
to-learn features involving icons and the 
mouse and easy-to-use features involving 
command keys. I suspect the Mac II, with 
its function keys, will do just that. 

The best way to describe WriteNow is 
that it looks like Mac Write had died and 
gone to heaven: it does what MacWrite 
does, and does it faster and more reli­
ably. Then it adds features like footnoting 
and multiple column printing, and pack­
ages the whole thing with a clear, com­
plete, and well-indexed manual. 

I suppose there are more elegant word 
processors, but this one is easy to learn, 
easy enough to use, and not very expen­
sive. Recommended. 

Modems and Communications 
For the past two years, I've used Omni­
Tel's Encore 1200 PC modem card in 
Lucy Van Pelt, then Big Kat, and now in 
Zelda. It has always worked fine. My son 
Alex runs a bulletin board from the com­
panion stand-alone model; it gets a lot of 
use without complaints . OmniTel 
modems are rugged, reliable, and sim­
ple. They can be addressed to ports 1 
through 4 with no difficulty, and they're 
as Hayes-compatible as modems can get. 

I've finally had my first difficulties 
with my two-year-old Encore 1200. 
What happens is that it dials the number, 
and I hear the ring, answer, and carrier; 
but the modem refuses to believe that it 
has heard the carrier and finally times 
out. When it does that, it is sometimes 
hard to make it hang up. 

The proper communications software 
would let you overcome that problem by 
manually commanding the modem to go 
listen to that carrier, whether detected or 
not; but alas, Crosstalk, which used to 
come with OmniTel's internal modems 
(they now come with BitCom), doesn't 
have that capability. Indeed, Crosstalk 
doesn't even want to let you control your 
phone and modem. As an example, sup­
pose you want to dial a local access num­
ber on a hotel phone, then quickly plug 
the cord into the modem and connect. 

No go . If you set up Crosstalk with all 
the correct data, stop-bit, and baud-rate 
parameters, and leave the "number to 

co11ti1111ed 
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NewburyS solution to 

The Great American Printer Hang-up. 


We've taken all the wrinkles out ofpaper handling. 
Nowyou can have reliable paper handling for more high-speed, dot 
matrix printing time. Newbury Office Systems Printers (OSP) are 
designed to more than match the capabilities of your Personal 
Computer-whether your application is word processing or financial 
modeling, using shared resources or local area networks. 

Set-ups and change-overs have never been easier with our 
3-way paper handling. 
In addition to speedy printing, Newbury gives you anew standard in 
3-mode convenience and flexibility We've integrated aunique, auto­
matic paper-feed mechanism that is fast and reliable. It features se/f­
registration auto-load for single sheets. Simply snap in an interlocking 
paper cassette for faster automatic sheet-feeder applications. Or. snap 
in the interlocking tractor option with single belt and gear tor true 
alignment of continuous forms. 

Newbury offers more things for more offices. 
Even at speeds of200 cps, noise levels are quieted to less than 50 
dBA. For print quality that is truly outstanding Newbury otters 9, 12 or 
18-wire OSP models. All feature high-speed printing thru-put with 
Newbury's exclusive 3-line look-ahead logic, /ow-mass, high-effi­
ciency printheads,and fast-line advance. And when you're ready tor 
color. you have it by just inserting aclip-in color ribbon cartridge. 

Inquiry 208 for End-Users. 
Inquiry 209 for DEALERS ONLY. 

Document after document, Newbury delivers faster thru-put rates 
and atotal-feature-package that just makes more sense for more 
offices. 

Get more details immediately. 

Europe's Leading Peripherals Manufacturer 

Newbury Data, Inc. U.S. Headquarters 
2200 Pacific Coast Hwy, Suite 208 
Hermosa Beach, CA 90254 
Phone: So. West 2131372-3775, No. West 4151254-8350, 
No. East 6171273-2161, So. East 5121834-7746 

I For OEM-;:d;;,;;;;,;;;;nly. \­
1D Rush details on Newbury's OSP Printers. · 


D Send info on Newbury's 8850 300 Ipm serial dot matrix printer.ID Send info on Newbury's mo 18933 240 cps Text Processing Printer. 

I
D Senddataon Newbur '

.• 
s.3.5" OMBand525"165to380MBhigh­

performance Disk Driv 

I Name 

Company

I Address

I City 

I 



CHAOS MANOR 

dial" field blank, when you tell Crosstalk 
to connect, it gives an error message. 
How dare you dial the number yourself! 
Crosstalk insists on doing the dialing for 
you, even though that may be terribly in­
convenient. 

That's a real pity, because I often find 
myself in situations in which I want to 
take control of the modem and do some­
thing that isn't in the books. I am told 
there are a number of communications 
programs more flexible than Crosstalk. I 
certainly intend to try them in the future. 

Meanwhile, I'm about to replace my 
Encore 1200 with the Encore 2400HB in­
ternal modem. The 1200, incidentally, is 
still covered by OmniTel 's two-year war­
ranty. It has also been overtaken by tech­
nology; whereas my 1200 takes a full 
slot, the new versions of both the Encore 
1200- and 2400-baud modems take only a 

short (half) slot. 
The Encore 2400HB is a beautifully 

made board. Up to now I've never needed 
2400-baud capability, nor had any way to 
test it. I understand they're setting up a 
2400-baud BIX line Real Soon Now. I 
can hardly wait. Meanwhile, I'm angling 
to get another Encore 2400HB for my as­
sociate, Barbara Clifford, so we can try 
long-distance file transfer. 

Incidentally, the internal modem in my 
Z-181 portable is also made by OmniTel, 
and I've never had a bit of trouble with it. 

We have had some terrible problems 
with line noise causing interference on 
the Zenith Zoom modem for PClones. 
That modem has a built-in Demon Dial­
er, which is an interesting feature; but it 
looks as if the software used is critical. 
Noise that would upset me, but not faze 
the Encore, seems to cause the Zenith 

Items Discussed 

DESQview 1.3 ........ ........... . $99.95 
Quarterdeck Office Systems 
150 Pico Blvd. 
Santa Monica, CA 90405 
(213) 392-9701 

Electric Dragon ... . .............. $34.95 
Baen Software 
260 Fifth Ave. 
New York, NY 10001 
(212) 532-4111 

Encore 1200HB ... . ... . .. .. .........$195 
Encore 2400HB .......... ........... $399 
OmniTel Inc. 
5415 Randall Place 
Fremont, CA 94538 
(415) 490-2202 

ExperTelligence Common 
LISP .. ....... . ... ..... . ............... . $995 
ExperTelligence Common 
LISPil . .. ... ... ... . ........ ......... $1195 
ExperTelligence Inc. 
559 San Ysidro Rd. 
Santa Barbara, CA 93108 
(805) 969-7874 . 

Guide ........... .... . .... .. ... ..... $134.95 

OWL International Inc. 

14218 Northeast 21st St. 

Bellevue, WA 98007 

(206) 747-3203 

Lightspeed C .... . ........ .. ... ... .... $175 
Lightspeed Pascal. .................. $125 
Think Technologies Inc. 
135 South Rd. 
Bedford, MA01730 
(617) 863-5595 

MacNosy 2.0 ... .. .. .... ... .. .. .. .. .... $90 
Jasik Designs 
343 Trenton Way 
Menlo Park, CA 94025 
(415) 322-1386 

NEC MultiSpeed .. . .. . ..... . ...... $1995 

NEC Home Electronics (U.S.A.) 

Inc. 

Personal Computer Division 

1255 Michael Dr. 

\\bod Dale, IL 60191 

(800) 323-1728 

The Brooklyn Bridge ........... $129 .95 
White Crane Systems 
6889 Peachtree Industrial Blvd. 
Suite 151 
Norcross, GA 30092 
(404)454-7911 

The Uninvited .... ... ..... . .... ... $49.95 
Mindscape 
3444 Dundee Rd. 
Northbrook, IL 60062 
(800) 221-9884 

WordStar 4.0 ................. ...... . $495 

MicroPro International Corp. 

33 San Pablo Ave . 

San Rafael, CA 94903 

(415) 499-1200 

WriteNow .... .... . ............. .... ... $175 
T /Maker Company 
1973 Landings Dr. 
Mountain View, CA 94043 
(415) 962-0195 

Zoom to hang up . More on that when I 
know more. 

Winding Down 
I'm out of space, and my desk is still 
covered with stuff I haven't mentioned . I 
have a full report on the Okidata printer 
line from Alex, who's been using them at 
Workman and Associates . Incidentally, 
Workman reports that a 68000 code gen­
erator for FTL Modula-2 is just about 
done; they'll have FTL Modula-2 for the 
Atari ST well before the end of the year. 

There's MindWrite, a word processor 
and outline generator for the Mac. New 
refinements ofQ&A. Tornado Notes, one 
of the niftiest little memory-resident pro­
grams I've ever seen. On that score, I 
have to mention how useful Living Video­
text's Ready! has been: whenever I get a 
notion for this column, I can jot it down 
in Ready! regardless of what I may have 
been doing beforehand. 

The minor book of the month is by 
James H . Reynolds, Computing in Psy­
chology (Prentice-Hall). This is a discus­
sion of the influence of the computer rev­
olution on academic psychology, with 
material on models of mind, using com­
puters to generate test scores, and such. 

The major book of the month is Mar­
vin Minsky's 1he Society ofMind (Simon 
and Schuster). Marvin originally invited 
me to collaborate on this book through 
the old ARPANET, but the mechanical 
and scheduling difficulties were too 
great. That's just as well, because I'm not 
sure I'd have had anything to contribute. 
1he Society ofMind is a tour de force; if 
you've ever wondered how machines can 
think, or for that matter how you think, 
you can't fail to get insights from this 
book. You may not always agree with 
Minsky-I certainly don't-but you can't 
ignore what he says . I don't lightly label a 
book "important." This one is. 

The game of the month is The Un­
invited, from Mindscape, for the Macin­
tosh. It has a really neat user interface 
combined with difficult puzzles: as if you 
had combined Wizardry and Zork. 

We 're less than halfway into 1987 and 
already we've got the Atari 2000, the 
Mac II, and other exciting stuff. I won't 
tell you how I know which ones will be 
important, but if you'll excuse me, I have 
to go generate a hexagram . . . • 

Jerry Poumelle welcomes readers' com­
ments and opinions. Send a self-ad­
dressed, stamped envelope to Jerry Pour­
nelle, c/oBYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put 
your address on the letter as well as on 
the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a person­
al reply. 
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Put lotus on Paper Up to 6 Times Faster, Put a $100 Rebate in Your Pocket. 


If you use Lotus software to run 
your business, here's something 
you can really use: an IBM'­
compabble MICROLINE® 292 
or 293 pernonal printer. 

Thanks to a special driver 
program written exclusively for 
the 292/293, you can print all your 
correspondence quicker. See your 
spreadsheets sooner. And get crisp, 
clean black graphics in as little as 
rs the time it would take you on a 
comparable IBM or Epson®printer. 

Which means that whenever 
you're working with Lotus 1-2-3®, 

OKIDATA IBM EPSON EPSON 

ML 2921293 PROPRINTER FX-286 EX-l!OO 


LOTUS SYMPHONY (PGS. TEXT/2 HRS.I 
NEAR-l.ETIER­
QUALITY TEXT 273 109 91 135 

RESOLUTION 
LOW 139 61 60 68 
RESOLUTION 
HIGH 

~ [12] ~~ 
----~=-

Symphony®, or 1-2-3 Report 
Writer™ you'II get a lot more done 
in a lot less time. 

What's more, when you buy your 
292/293 before June 30, you'll also 

get an easy-to-use extra: a $100 
rebate dire:t to you from OKIDATI\. 

So before you walk another 
spreadsheet through your present 
printer, run to your nearest OKIDATI\ 
dealer. Or call 1-800-0KIDATI\, 
EXT. 23 for the name of the dealer 
nearest you. 

Then let your printer run faster ­
so you don't have to. 

We put business on paper. 

The OKIDJ\TA model2921 and 2931 printers have successfully passed compatibility testing with Symphony Release I . I and Inquiry 2U 
Release l.2. 1-2 -:J Release 2.0 and Release 2.0J, and l ·2-3 Report Writer using an IBM Personal Computer with PC-DOS 3 . l. 
Drivers for the appropriate OKIDJ\TJ\ printer must be installed. Work -done test conducted by OKIDATJ\. Documentation 
available upon request. 
Rl'~isrcred 'l)ddcmarks: OKIDATA. MICROLINf:(U.S. Trademark}, Oki America. Inc., ~larqueddpose'e de Oki America, Inc.; 
l.01us, Lotus Development Corp.; !RM, International Liusiness Machines Corp.; P.pson. E.pson Corp. 
Reh;,11 .c offer good from April l t hrough June 30, 1!'87. 



USE THE BRAINSYOUR IBM 

WASN'T BORNWITR 


Right at your fingertips 
in CompuServe's IBM® 
Forums. 

In the IBM New Users Forum you'll 
swap ideas with other new PC users, learn 
to use Forum features, and pose even 
basic questions to PC experts. 

Our IBM Junior Forum gives PCjt"' 
users a reliable source for tips on software, 
hardware, telecommunications, games 
and other interests. 

In the IBM Software Forum you'll 
trade tips with other IBM PC and AT users 
on utility software, word processing, DOS 
and other operating systems. 

Visit the IBM Communications Forum 
for advice on the features and compatibil­
ity of communications software and 
hardware, PC Bulletin Boards, micro­
mainframe interfaces and more. 

The IBM Hardware Forum addresses 
hardware topics of all types, plus product 
updates and announcements. 

Easy access to free software, 
including FREE uploads. 
• Download first-rate, non-commercial user­
supported software and utility programs. 
• Upload your own programs free of connect 
time charges. 
• Take advantage of CompuServe's 
inexpensive weeknight and weekend rates 
(when forums are most active, and standard 
online charges arejust IOCper minute). 
• Go online in most major metropolitan 
areas with a local phone call. 
• And receive a $25.00 Introductory Usage 
Credit with purchase ofyour CompuServe 
Subscription Kit. 

Infonnation you simply can't find 
anywhere else. 

Use the Forum Message Board to send 
and receive electronic messages, and pose 
specific questions to other IBM and com­
patible owners. 

Join ongoing, real-time discussions in a 
Forum Conference. 

Search our unparalleled Forum Data 
libmries for free software, user tips, tran­
scripts of online conferences and more. 

Enjoy other useful services like: 
• Popular Computer Magazi.nes--electronic 
editions, for your reading pleasure. Including 
Dr. Dobb's Journal and Computer Language. 
• Other CompuServe Forums-supporting 
LOTUS" products like Symphony'" and 
1-2-3.'" Borland Internationar, Ashton-Tate~ 
Digital Research~ MicroPro~ Microsoft; 
Software Publishing® and others. 

All you need is your IBM or IBM­
compatible computer and a modem 
... or almost any other computer. 

To buy your Subscription Kit, see your 
nearest computer dealer. Suggested retail 
price is $39.95. To receive our free bro­
chure, or to order direct, call800-848-8199 
(in Ohio, call 614-457 -0802). If you're al­
ready a CompuServe subscriber, type GO 
IBMNET (the IBM Users Network) at any 
!prompt to see what you've been missing. 

CompuServe® 
Information Services. P.O. Box 20212 
5000Arlin gton Centre Blvd., Columbus. Ohio 43220 

800-848-8199 
In Ohio. Call 614·457-0802 
An H&R Block Company Inquiry 63 
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Processor Wars 

Bruce Webster 

Boy, when it rains, it pours. As ROB display with 256 colors Bruce's swan song
I mentioned last month, the Ac­ out of a palette of more than 16 
cess 386 showed up on my million colors. includes looks at the Mac II and
doorstep. A week or so later, an Ten years do indeed make a 
Apple IIOS appeared-the one difference.Professional Pascal
that Apple had lent to BYTE. What do I think of the Macin-
And a week after that, I found 
myself in Cupertino, looking at the latest generation of Macin­
toshes. Things are definitely heating up around here, and I'm 
scrambling to keep up on everything. This month, I've got my 
thoughts on the new Macs, some hands-on experience with a 
386-based system, and a look at the best Pascal compiler I've 
ever seen, along with the usual odds and ends. So let's get 
started. 

The Macintosh II 
Sitting next to me is the June 1977 issue of BYTE, predating the 
issue you're holding by exactly 10 years. On pages 14 and 15 is 
an ad for the Apple II with the headline, "You've just run out of 
excuses for not owning a personal computer." I can close my 
eyes and remember just how badly I wanted that computer, but 
as an undergraduate student with a wife and child, I couldn't 
come up with the bucks. (I settled for an HP-67 calculator, 
which I still have.) And the price (over on page 17) was so in­
credibly low: A 48K-byte Apple II-without monitor, RF mod­
ulator, disk drives, or even a cassette tape deck-was just $2638 
(and that included free shipping and the famous brown vinyl 
Apple carrying case). 

That 48K-byte Apple II came with 8K bytes of ROM, had a 
40-character by 24-line uppercase-only text display, and in­
cluded two graphics modes: low-resolution (40 by 48, 16 
colors) and high-resolution (280 by 192, 6 colors, sort of). It 
was definitely hot stuff. Throw in two disk drives (140K bytes 
each) with a controller at $890 and the famous Sup'r'Mod RF 
Modulator at $29.95, and you're looking at a total system price 
of around $3560. 

It's now 1987, and the cost of that Apple II in today's dollars, 
adjusting for the inflation of the last 10 years, is about $6800. 
What can $6800 buy from Apple now? How about a Macintosh 
II with I megabyte of RAM, an 800K-byte disk drive, and a 
keyboard for $3898. Add the following: a 3Vi-inch internal 
800K-byte disk drive at $299; a Mac internal 20SC hard disk at 
$999; a Mac II video card (with expansion) at $648; and a high­
resolution ROB monitor at $999. That's a grand total of $6843 . 

For a little more than the price (adjusted for inflation) Ii would 
have paid in 1977 for that 48K-byte system, I can now get a Mac­
intosh II with a 15.67-megahertz 68020 processor, 1 megabyte 
of RAM on a 32-bit data path, a 68881 floating-point co­
processor, l 70K bytes of ROM (the rest of the 256K-byte ROM 
is empty). six NuBus expansion slots, two 800K-byte 3 1h-inch 
disk drives, a 20-megabyte internal hard disk, and a 640 by 480 

tosh II? Hard to say, since I 
have yet to spend any appreciable length of time working on one 
(and believe me, I hope to remedy that as soon as possible) . But 
here are my thoughts, based on notes I took during my daylong 
visit to Apple and conversations I've had since the Mac II was 
officially announced. 

My overall impression is that Apple did as many things right 
on the Macintosh II as they did wrong on the original Mac­
intosh. The original Mac was a closed box with lots of draw­
backs and arbitrary limitations. It was not designed to be easily 
or cheaply expanded (remember Apple's $1000 upgrade to 
512K bytes?), but it had insufficient resources to suppor the 
operating system and user interface built into it. 

Yet there were some significant breakthroughs in that user 
interface, significant enough that everyone from IBM on down 
has tried to find ways to incorporate them in the systems they 
produce. The IBM PC may be the most widely copied piece of 
hardware, but the Mac user interface-despite the grumblings 
and over the protests of the "real men don't use icons" camp-is 
the user interface most manufacturers would love to have on 
their systems. . 

The Mac TI has the best of both worlds. It has the Mac system 
software and user interface, but it also has the wide-open archi­
tecture of the Apple II and the IBM PC. In fact, the Mac II ap­
pears to be about as wide open as a box can get. Motherboard 
memory is expandable to (theoretically) 128 megabytes, if you 
assume that 16-megabit chips will ever be produced. You can 
also stick memory in the slots, getting up to 2 gigabytes there. I 
don't know that anyone will ever actually upgrade a Mac II that 
far, given the problems of chip density, cost, and air condition­
ing. On the other hand, the thought of upgrading an Apple II to I 
megabyte seem~fidiculou 10 years ago, especially in light of 
RAM prices ($6w for l 6K bytes). Yet I have 1.25 megabytes of 
RAM on the IIOS si ting over in the corner, using 256K-bit 
chips that currently cost less than $3 each, meaning that you pay 
about $25 per 256K bytes of RAM . 

Third-party firms have leapt right into the open architecture. 
For example, AST announced a 4-megabyte expansion card, 
and National Semiconductor announced one that-with a 
motherboard/daughterboard combination-can hold up to 16 

cominued 

Bruce Webster, a consulting editor for BYTE, can be reached 
clo BYTE, P.O. Box 1910, Orem, UT 84057, or on BIX as 
bwebster. 
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Quaid Analyzer 

the tool 


that created 

CopyWrite 


Now you can debug your own programs 
with a professional quality debugger ­
the one that unraveled every form of 
copy-protection used on the PC. 

With the Quaid Analyzer, you can: 

D See occurrences of any interrupt, with its 


meaning shown on the screen. 

D View memory as text or instructions, 


scrolling as easily as you do with an editor. 

D Run until a memory location or 1/0 port is 


changed. 

D Protect your hard disk from accidental 


destruction. 

D Analyze software without the source, even 


when it uses countermeasures to thwart 

tracing. 


D See all stages of the boot load. 


We kept the Quaid Analyzer off the 

market to avoid helping publishers with 

copy-protection. Now that copy­

protection is gone, we can sell it to 

you. 

The Quaid Analyzer is a software tool occupying 1OOK bytes. It 
runs on any IBM PC and most MS-DOS systems without hard­
ware modification. 

Call (416) 961-8243 

Quaid Analyzer $99 U.S.• 
All orders shipped at or re turn coupon to: 
our expense within a 45 Charles St. East 
day. All major credit Third Floor. Dept. 605 
cards accepted. Toronto, Ontario. M4Y 1S2 

Payment method MC-Visa-Amex-Diners-Check 

Card No. 

Expiry Date ---------------­

Name 

Address - ----- --- ---- ---­

City/State ------ --- ------ ­

Phone No.---------------­

Signature ------------- --­

ml Quaid Software Limrted 
~ 

Ask about Disk Explorer the program that takes over 
where Quaid Analyzer leaves off. 
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megabytes . Setting aside one slot for the video interface, you 
could then expand your Mac II to 80 megabytes. Of course, that 
would cost you somewhere around $21 ,000 for the chips alone, 
assuming you could get 1 ~megabit chips for $30 a pop. But, hey, 
it's nice to know you could do it, right? 

Could someone actually use 80 megabytes of RAM on a desk­
top computer? Yes. I have a friend, Jay Ekstrom, who special­
izes in building text-retrieval systems. One product he helped 
develop, EveryWord, has the entire King James version of the 
Bible in compressed format and will retrieve and display-very 
quickly-all verses containing a given word or set of words. He 
says that he'd love to have a computer with 50 to 100 megabytes 
of RAM on it, so that he can pull large amounts of text (20 to 
40 megabytes) into memory for compression and index 
generation. 

Of course, it'll be a while before anyone hangs more than, 
say, 10 or 20 megabytes on a Mac II, simply because the uses 
for that much memory have not been developed-yet. Also, too 
much RAM upsets the "golden triangle" of balance between 
processor power, memory, and mass storage. However, the 
growing capacity of hard disks (Apple is offering an internal 80­
megabyte hard disk for the Mac II) and the advent of optical disk 
storage should restore things to balance. 

Another bright move on Apple's part was removing the video 
hardware from the motherboard. Some of you may remember 
my criticizing IBM many months ago for having done the same 
thing on the IBM PC and may feel that I'm being hypocritical. 
But there's a big difference: IBM did not have QuickDraw in 
ROM. Also, it didn't have the Window Manager, or the Menu 
Manager, etc., etc., etc. For that matter, IBM didn't have much 
of anything in ROM, especially in the way of graphics . The re­
sult was that the third-party software companies had to decide 
which graphics standards to support-CGA, EGA, Hercules, 
and/or PGS-and then modify their code accordingly. 

Not so on the Mac II. The enhanced version of QuickDraw­
which includes true color support, not the rather primitive stuff 
in the original QuickDraw-lets developers not concern them­
selves too much about the exact resolution of the display. If you 
want to stick with Apple's video board, that's fine. If you want 
the 1024 by 768 RGB monitor and video card from SuperMac­
which still gives you 256 colors out of 16 million-you can get 
that instead. And if you want the 1664 by 1200 LaserView 
monochrome display from Sigma Designs, you can go that 
route. 

Most important: If you want all three on the same Mac II, 
working simultaneously, you can have it. In. fact, you could 
hook up to six displays (one per slot) to the Mac II, and the dis­
plays will all work together, much as the Mac screen and the 
Radius FPD did (as I described last month) . Ironically, this 
gives the Mac a capability that I used on the Apple II while de­
veloping software for it: running a text screen offan 80-column 
card while viewing color graphics via the composite video port. 
With two displays on a Mac, you can-in theory, I haven't done 
it yet-test and debug code on one monitor while viewing the 
output of that program on another. 

Another plus: self-configuring expansion hardware. As on 
the Amiga, the Mac II requires cards for its slots to configure 
themselves. They can do this based on information actually 
given by the slots. I hadn't thought about this much until I tried 
to add RAM to the Access 386 machine; now I remember just 
what a pain hardware expansion can be. How many of you have 
had to wrestle with configuring multiple parallel ports on an 
IBM PC (or clone)? 

Speaking of which, there's been a certain amount of hoopla 
over the third-party coprocessor boards for the Mac II (and Mac 
SE) allowing you to run MS-DOS software. Given the cheap 

continued 



USING THE WRONG LANGUAGE CAN BE MURDER. 

SPEAKSMALLTALK/V. 

Let's talk languages. 

Prog,-am ming languages 
like Turbo Pascal, C or Basic 
can be killers. To many, 
they're foreign, complex, 
and generally intimidating. 
Mistakes can be de<iidly. 

With Smalltalk/V, 
you have an elegantly 
simple solution that puts 
the power and majesty of 

a m<~jor Al programming language on your PC or 
compatible. It makes no difference if you're an 
experienced programmer or just getting started. 
Smalltalk/V gives you an easy-to-use and flexible 
programming tool. 

This is the same language used by leading 
software companies for their new product develop­
ment. There are sound reasons for this. Small talk/V 
offers a totally integrated programming environ­
ment using the premier ol~ject-oriented language. 
You use natural language rather than complex 
progTamming codes. It puts Macintosh-type r-----------· --------------· 
6rrap~1ic fe~ltures on_ a PC in_cluding over- TO ORDER CALL 1-800-922-8255 TODAY. 
lappmg wmclows, b1t-mapp111g, pop-up 
menus, and a mouse interface. More than 
mere window dressing, Smalltalk/V delivers 
fully interactive windows that are easy to 
build and quick to modify. 

But don't just take our word on it. 
Hear what the experts have to say: 

··n1i.1 i.1 the /"('({/ thingjiilhs. ;\ .111/1n S111all!a.lil Ii/a• 
lhi.1 /11ni.1 your f'C into rt ho! wor/i.\/(l/irm. lt'sfiutla.1/ic . . . 

"Smalltalh!V i.1· 1he highr•s/ /Jl'1fimnance objecl-orienled 
/Jrogrmmuing ~)'Siem availableJin PC~." 

Dt: l'ie ro Scarulli 
Chie r Scientist 
Olivetti A1·tificial 
lntclligcncc Center 

Today, thousands of professionals, scientists 
and engineers are using Smalltalk/V to solve both 
simple and expert problems. Giving them a new 
dimension in computer applications for their PC. 

Put new life into your PC by calling toll free 
1-800-922-8255,and ordering Smallt.alk/V today. 
Smalltalk/V by Digitalk, Inc., 9841 Airport Blvd., 
Los Angeles, CA 90045. 
(21'.3) 645-1082. 

Smaf/fafk/\! romes with /() starter applicatimu includi11g Pro/og and t'ach .-\/Jplicalion 
l ,ack adds .wt1P-ral more. Alf wurcl! code i.o; included. Su/J/JOrfa 6-10 .\· -180 color .1.,rm/Jhic.\· 
with color exlet1siot1 /mck. 
Sm:11l1;il k1\ ' rt·q t1ircs llOS ;uMI .'.) l ~ K RA\f 011 ll\.\I l'C l..\l'WS or compa1ilik." arn l a (; (; :\, ECA . 
T1lshiha T:~ 100. I lerrnles. o r AT &T li:-Ul() graphic conl roll cr. A M H:ru,,ofl o r o mpalihlc mou~· 
;.; rc•t'1111111ll'1Hl1·1I. :'\ot ropy p:'ot l'ct l'd. 

l wliu Pascd is a tr<id t' rn a rk 11 1' Borland l11 ll' rn ati11 11 . IB~-1. 11\ ). 1 l'C!:\Tll'S ;1n• trackmarb 11f 
lnll'I 11: ttio 11: 1J Business \lad 1i11cs Co rprn; 1ti 1111. ~facinlosh is a IJ~l( ll' 111 ; trk or 1\ p ple Compu tl'r. Inc 

fiO-DAY MONEY-BACK GUARANTEE'" 
Send check, money order, or creel i1 card 
infrirmation to: Dif{italk, Inc., ~J84 l Airport 
Bo.ulevard, Los Angeles, CA ~)()045. 
Credit Carel D \'IS :\ D \1;1 s1<:1Tard 

c:anl lllllllhl' r: _____________ 

Expirntion dale: _____________ 

S:-1mt·!-------------- ­

Smalltalk/V S9!Ul5 
RS-'.?:t? Communications 
Application Pack 549.95 

EGA/VGA Color Extension 
Pack $49.95 

"Goodies" Application 
Pack S4!Ul5 

SPECIAL OFFER: 
Smalltalk/ V and all 
:1 packs onl)' Sl!l!l.!15 

Shipping and handling $5.00 
(Outside North 

I lighly lffOll/11//'l/(/r•d." America Sl5.00) 
.Joh ll lhorak < : 11~ .' Stlillc:/Zip~-------------

California residents add
C:111llril 111t i11g Edit(lr 

applicable sales tax/'(.' ~lag;.tZinc 
TOTAL S---- ­

•I 'ntotadi•ioo .•1611-clay money-h ack s,ruar.111­'"/he /u/orial /1mvides /he be.1/ i11/ror/uc/io11 lo 
tcc. Si m ph· n.: 1urn tu DiKitalk, Inc a nd 

S111flllt11/il av11i/11lil1'.00 

\' flur rch1 rnl \\'i ll lie nm11cd1.1ld\· lf1rw:mk:cl 
Smalltalk/V

I k :\ndn·\\· Bt'r11at 
I0\'1111.

A I E'/H'r/ ~lai;;11.ine digitalk inc. 
Im1uiry 91 
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350 Plus IC., :·:·.·." 
.. ::.:.. ·>. High Performance 
;., :..- Printed CircuitlW

Board CAD 
for 

$975.00!! 
,- , 

All the features of Engineering Workstation CAD, on XT or AT Personal 

Computers-and at an affordable price! 

• 1 mil data base, 32" x 32" area, up to 30 layers & 250-350 IC's 
• 	Automatic and Interactive Placement aids , including Dynamic Rubber­


banding, Connection Length Measurement, Auto Part Swapping, and 

other aids 


• 	Interactive Routing on any grid from 1 mil upwards, i.e., 5, 10, 15, 20, 

25, 50, etc. Thru, Blind and Buried Vias of Standard and Micro size. 

Filled tracks and pads at the CRT. Fine Line Oesign-2 tracks between 

IC's. Track Segment thickening. Angles at 90, 45 and 1 degree. 


• Auto Routing (optional) • Auto Air Gap Checking 
• 2·0 Documentation capability • TTL/CMOS Library included 
• Full SMO and Analog Board design supported 
• Post Processing to matrix printer, wet ink plotter and Gerber (optional) 
• 	Our many years of practical board design and CAO experience have 


created the board designer's IDEAL system-NOT a programmer's 

concept of what the designer needs!! 


PADS-PCB $975 .00 

Different options available 


Demo disk with manual S50.00 

CAD Software, Inc. 
P.O. Box 1142, Littleton, MA Ql460 (617) 486-9521 

ALL IN ONE 
RPTI-NET™PC LAN Comes With 
NETBIOS Emulator, Novell's NetWare 
Driver. 

~©Xinifiill@l~}~ 
SPRING 87 

BOOTH 4966 

Configuration Specifications (IEE802.3 Standard) 
· Prolocol 	 CSMNCO 
·Topology 01slnbuted Bus 
·oa1a Rale tO Mega B11s/Sec 
·Addressable Users 1024 Maximum 
·complJler Interlace · IBM PC/XT/AT and Compahbles 
·cabhng Syslem Ethernel Huck Cable (External Transceiver\ or RG-58 A/U Coaxial 

Cable (Internal Transceiver) 
· D1s lance 	 Ethernel Thick Cat>le 


2500 Meters (8250 Ft) w11h Repeater 

RG-58 AIU Coaxial Cable 

1500 Meters (5000 Ft) With Repealer 


'Operahng Systems. PCIMS-DOS 3 1 or 3 2 

Network Sofware System Supported 
· IBM PC Nelwork Program (l.'V1th On- boarct NET BIOS Emulator) 
· Novell's Advanced Net Ware 861286/SFT (With Advanced RPTl - NET"s NelWare Drivef) 
· APTl- NET Netwoik Ulihl1es 
· APTl - NET Disk Server 
· RPTl - NE T Classroom/Screen Monilor 

R.P.T. INTERGROUPS INTERNATIONAL LTD. 
2nd Fl .. No. 280, Sec. 4. Chung Hsiao E. Rd ., Taipei Taiwan, R.O .C. 


Telex: 12219 RPTI Cable: "RPTI" Taipei 

Fax: 886·2·7412946 Tel: 886·2· 7713366 (20 lines) 


U.S.A DISTRIBUTER . BROADTECH CORP. 
IBM PCIXTfAT. PC Ne1wo1k Pro9ram. 

TEL (7 14)773-1820 FAX:(714)773·5554 MS-DOS. Advanced Nelware am 1raclcmarks ol 

SM Corp. Microsoti ec,p . Novcl. inc 

price ofMS-DOS clones, I don't see this as a large selling point; 
that is, I don't expect thousands of people to go out and buy a 
Mac II or Mac SE because they can then spend a thousand or 
two more to get it to run MS-DOS software. I do see it, however, 
as a way around the requirements at many corporations that 
their computers be able to run MS-DOS software. 

What makes far more sense is the effort by Apple and third­
party folks to facilitate data transfer between MS-DOS 5 1A-inch 
disks and the Mac. All most folks want to do anyway is to copy 
their Lotus 1-2-3 files over to Excel, or their Word 3. 0 files back 
and forth between the two machines. You're probably best off 
buying a cheap MS-DOS clone and the MS-DOS disk option for 
the Mac II (or SE). That way, you've got two different machines 
to use, but you can transfer information between them with rela­
tive ease. 

Additional cheers have come from the Unix community over 
Apple's planned support of A/UX, a version of Unix for the 
Mac II. I am not an ardent supporter of Unix, but I suspect this 
option will open a lot of doors, especially in universities and 
scientific/engineering environments. As it currently stands, 
there will be little communication between the Mac OS and 
Unix, though I expect that to change. However, Unix will be 
able to access the ROM Toolbox routines, which again will give 
the Mac II a marketing edge over many other 68020-based 
workstations. 

At this point in time, I have no real negative comments about 
the Mac II; that'll probably take some hands-on experience. My 
closest thing to a complaint is that the video-card approach to 
graphics tends to block page flipping, since the only graphics 
RAM is that on the card itself. I suspect, though, that some 
video cards will let you expand memory beyond what the corre­
sponding display requires, so that you can have multiple screen 
images on a single card and quickly switch between them. 

Some have said that the Mac II is what the Macintosh should 
have been three years ago. I disagree. The Mac Plus is what the 
original Mac should have been back in January 1984. The Mac 
II is what the Lisa should have been four years ago .. . except, 
of course, that neither the 68020 nor the 68881 was available 
back then. RAM was a lot more expensive, as were high-resolu­
tion ROB monitors. But the general architecture and approach 
are what the Lisa should have had; ifthat had been the case, this 
system might have been named the Lisa II. 

(Somewhat off the subject: Do you think Apple will ever re­
lease a Mac III? Given the still-prevalent negative impressions 
of the Apple III, which ultimately-once the bugs were out­
was an excellent machine, I doubt it. Maybe a Mac Ile, with a 
68030 processor, but I don't think we'll ever see a Mac III.) 

What does the Mac II compete against? Mostly the likes of 
DEC, Sun, Apollo, HP, and other firms that produce high­
powered individual workstations. Most of those workstations 
start at $10,000 and climb rapidly when you add little things like 
hard disks, extra memory, or color displays. But the Mac II has 
a critical advantage over these other systems: software. Hun­
dreds of well-written, useful, and (most important) relatively in­
expensive software packages for the Mac are on the market, and 
many (if not most) of them will run on the Mac II . Can you run 
Excel on a Sun 3? Or Helix on an Apollo? Or Word 3.0 on a 
MicroVAX? 

The Macintosh II isn't a computer for the rest of us, any more 
than the Apple II was 10 years ago . It's a computer for pioneers, 
tinkerers, hardware junkies with deep pockets, and power users 
who want to see just how far they can push the hardware and 
software. And because of its wide-open architecture, the Mac II 
is a computer that could easily be around in some form a decade 
from now. Even at its premium price, the Mac II will do well; 
I'm sure that Apple will sell as many as it can make for some 

continued 

300 B Y T E • JUNE 1987 	 Inquiry 269 



It's ironic . These days, modems bring the 
INDrld to you at the speed of light. But for all 
their awesome speed and power, these high­
performance machines just sit there on your 
desk like a low-tech toaster. 

But now, we're introducing the Migent 
Pocket Modem. It's 100% Hayes-compati­
ble, so it works with virtually any PC: IBM, 
Apple, or whatever. It runs at both 300 and 
1200 bps. It has a full set of Hayes AT com­
mands. A 28-character non-volatile memory. 
Remote ring and tone sensing. Busy and dial 
tone monitoring. And even dual phone jacks. 

But that's where all similarities end. The 
whole modem is smaller than a 3" x 5" card 
and works on a 9 volt battery or AC power. 
So you can put it in your shirt pocket or brief­
case. and take it home, m the road, er any­
where else you need your PC. 

The Migent Pocket Modem. If you'd like to 
know more . send in this coupon or call 
800-633-3444, Dept. 303, and ask for 
Alexis. We'll send you full information and 
the name of your nearest dealer. But in the 
meantime, you may be 1NOndering why this 
modem isn't beige like the rest. Because we 
think it's about time a high-powered infor­
mation machine looked like one. 
r--------------------------1 
I D Please soolil me more iRformanimn about the Mi9entPocket I 
I Modem. And send me the name of the dealer m my area. I 
I I 
I I 
I I 
I I 
I ADDRESS I 
I I 
I cifY 
I 

STAIE zfp I 
I 

I PHON I 

l MIO=Nr·~: 
I I
I Send to: Migent, inc ., 865 Tahoe Blvd .. Call Box 6. Dept. 303, 1I incline Village, Nevada 89450-6062. Attn : Alexis 

1 
L--------------------------~ 
Registered trademarks. Apple. Apple Co111?Uter;Haves. Haves MicrocomputerProduc s, 
IBM.1-rnatOONI Business Mach01es Trademark: Pocket Modem. Migent. 



••••••••••••••••••••••••••••••••••••• 

IF YOU STILL 

USE PAPER FORMS 


TRY 

FORMMANAGER II! 


~.'lm t' Jan n Sm .l h Da1e ml 

Aoorc~ ~ , 1, Boaro Way 


C<lt San F1 i1 •lt• ~to 
S 1;i1e CA z,, 9411, 

<'JJ-JJ .J) 
10 100 

'° 
100 000 

40 0 0 

!0 40 0 0 

O..i11r .. c '"'t•C..i! ~1 H .. , pg;i. 1 I 1 ~l•<.v"I• • 'l 

MEET FORMMANAGER II. It can help automate your 
paper office. More than a data manager, FormManager II 
lets you generate forms and organize them easily. You simply 
lay out your forms on the screen and fill in the data. 
FormManager II can calculate the tax due, total amount or 
even set up conditional calculations. More than 26 
mathematical functions are included. 
FormManager II can print on pre-printed fo!·ms or just print 
on any plain paper. With a laser printer, you can even use 
different fonts on the same page. 

HERE ARE SOME HIGHLIGHTS: 

• Generate or use dBase III™ data files. 

• Lay out forms on the screen with Forms Editor. 

• 'use the cursor keys to move from field to field. 

• Fill in data easily with error checking. 

• Print on pre-printed forms. 

• Print on any plain paper with lines and boxes. 

• Sort, search and modify any data records easily. 

• Do complex calculation or even conditional statements. 

• Report writer summarizes all your records. 

ONLY $99 

Attention, MS FORTRAN, PASCAL, C Programmers, 

Forms Designer programming tool can save you time and 

effort producing professional screen forms. Don't struggle 

with the formatted VO for screen data entry. Just use our 

Forms Editor to lay out the forms and call our library 
routines to do the job. 
Comes with Forms Editor, runtime library, sample 
programs and library source code for PASCAL and C. 

Only $275. 

'lb Order Call 408-263-2197 

., BIT Software, Inc. 
P.O. Box 360619 
Milpitas, CA 95035 

dBa:w Ill it1 a tradl'mark of A~hton-Tatc, Inc 
FurmManaKL'r and Forms llt.'~iJ.{m•r an· trademark~ of BIT Software. lnr. 
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time to come. Perhaps the highest accolade I can give it is this: 
The next computer I pay for out of my own pocket will almost 
certainly be a Mac II. 

The Macintosh SE 
The Macintosh SE is the Mac Plus completely redesigned. The 
only thing the same is the CRT. The case has roughly the same 
design, but with a number of changes. The motherboard has 
been redesigned . One PAL chip takes the place of 19 chips; and 
an expansion "slot" (pin-out, actually) eliminates the gymnas­
tics that third-party hardware manufacturers have had to go 
through to expand the Mac Plus. There's· room enough inside 
for two 800K-byte drives, or an 800K-byte drive and a 3 1h-inch 
hard disk. ROM has been expanded to 256K bytes, though only 
about l 70K bytes is actually being used now. 

The Mac SE is a good addition to the Macintosh line, espe­
cially given the hot sales of the Mac Plus over the past 6 to 8 
months. It gives a more open architecture to those who want it, 
without the heavy investment in hardware that a Mac II requires. 
And it still has the small footprint of the original Macintosh. I 
foresee the Mac Plus dropping in price and the Mac SE selling 
heavily into the current Mac Plus market. 

It's hard for me to get terribly excited about the Mac SE. It's a 
good machine and represents the next logical filler between the 
Mac Plus and the Mac II. But I wouldn't buy a Mac SE. Not that 
there's anything wrong with it; I'd just rather save my pennies 
and aim for a Mac II, to get something that I can be using and 
that will still be selling years from now. 

The Access 386 
I feel funny talking about the Access 386. I've used this sys­
tem-in fact, I'm using it to type these very words-for more 
than a month, and yet I don't have a whole lot to say about it 
except for this: I'm going to hate to see it leave. 

What is it? Well, it's a fairly large system that has a 16-MHz 
80386 processor, 640K bytes of RAM, a 30-megabyte hard 
disk, a 1.2-megabyte floppy disk drive, a high-resolution color 
monitor with EGA board, a RAM expansion board, and enough 
parallel and serial ports to choke a switch box. The 386 uses a 
full 32-bit data bus, and the whole system screams along. It's a 
big change from my previous MS-DOS system: a Compaq por­
table (the original model), with two 360K-byte drives, 640K 
bytes of RAM, and a 4.77-MHz 8088. 

How does it perform? Table l shows some simple bench­
co111inued 

Tuble 1: Timings for Turbo Pascal running on an 

Acc::ess 386 system ( 16. 57-MHz 80386) and a Compaq 

portable ( 4. 77-MHz 8088). The Sieve test executes 50 

iterations ofthe Sieve ofEratosthenes; the Sort 

benchmark initializes and sorts a list of10 names 500 

times; the JMAT benchmark multiplies two 50 by 50 

integer matrices; the RMATtest multiplies two 50 by 

50 real matrices; and the Reals test perfonns floating­

point arithmetic in a loop. (All times are in seconds.) 


Test Access 386 System Compaq Portable 
compile run compile run 

time time time time 

Sieve 0.8 7.8 4.3 70.2 
Sort 0.9 16.2 5.0 117.9 
IMAT 0.9 3.5 4.4 38.2 
RMAT 1.0 9.7 4.9 86.5 
Reals 0.8 9.4 3.9 67.6 



Get anew handle on 

your business with SBT. 


Now you can handle up to 254 users, all 
working in the same data files, with the SBT 
MultiNet Database Accounting Library. The 
accounting software written in dBASE III PLUS. 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. 

When you want that special report, or your 
business needs something we didn't think of, 
you can quickly and easily modify our programs 
to meet your needs exactly (because our dBASE 
source code is included absolutely free). 

And if you don't have time to make the 
changes yourself, there's a nearby consultant 
who can make them for you. 

So if your company has two users or two 
hundred and fifty, you can add customers, update 
records, and have as many people enter orders 
as it takes to keep your business growing. 

Isn't it nice to know there's software 
you can't outgrow? The SBT MultiNet Database 
Accounting Library. 

Call today for our demo disk and brochure. 

THE SBT DATABASE ACCOUNTING LIBRARY. 

dProfessional Time & Billing $395 
dOrders Sales Order Processing $295 
dlnvoice Billing/Inventory Control $295 
dStatements Accounts Receivable $100 
dPurchase Purchase Order $295 
dPayables Accounts Payable $395 
dPayroll Payroll/Labor $395 
dLedger General Ledger/Finance $395 
dAssets Asset/Depreciation $295 
dProject Project/Job Accounting $395 
dProperty Tenant/Unit Management $395 
dMaterials Material Requirements $395 
dMenu/Backup Menu/Backup $ 65 

MultiNet versions $200 additional per module 

Call today for the name of the SBT consultant 
in your area. 

One Harbor Drive 
Sausalito, CA 94965 (415) 331-9900 
Telex 9102404708 

Now you can get a new handle on your busines.5. ~ 
*Compiled versions also available. dBASE Ill and dBASE II are registered trademarks of Ashton-Tate, Inc. Copyright 1986, SBT Corporation. 
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marks run on two machines : a Compaq portable ( 4. 77-MHz 
8088) and the Access 386. This is exactly the same object code 
in both cases. As you can see, there's a fair difference in speed 
between the systems . . . on the order of 5 to 10 times. 

That speedup appears in using applications as well. Word 
processing is great, as is spelling checking. Program develop­
ment with systems like Personal Pascal and Microsoft C be­
comes .painless, despite large library files and multiple-pass 
compilers. Everything performs faster, and significantly so. It 's 
much like switching from a regular Macintosh to a Levco Pro­
digy 4 (or a Mac II) . 

This is my first time using an EGA display ... and I like it. 
The text is crisp and clear, and yet I can get high-quality graph­
ics on it. The 43-line display option worked fine with Code View 
but wouldn't work with the version of Brief I have ; I don't know 
exactly where the problem is. 

Unfortunately, the documentation is poor: sketchy, incom­
plete, wrong in many places, with too many spelling and punc­
tuation errors . As I said, this is definitely not a system for the 
novice. 

All in all, despite the high performance, this system-at least 
the one I got-is still a little undercooked . In fact, I suspect this 
unit is not an "off-the-shelf" system. but one of the early 
models that still has a few bugs in it. Like the problem with the 
memory card . . . 

RAM in the Thick of It 
I don't know why I tend to start projects like this around mid­
night, when my chances ofgetting any kind of technical help are 
at best slim . You see, my former wife got her Macintosh (our 
old, original, 3-year-old Mac that we bought three weeks after 
Apple announced it) upgraded to a Mac Plus, and in the pro­
cess, I got back the Levco Monster Mac upgrade we had pur­
chased a few years ago. The Levco upgrade was also an oldie-a 
beta version, in fact, that had been soldered into the mother­
board-and I didn't figure it was worth much on the open mar­
ket. I knew Apple wouldn't want me to install it in the Mac Plus 
I have on loan from them, so I decided to cannibalize it for 
RAM. After all, it had I. 5 megabytes of 256K-bit chips on it. 

My first upgrade target was actually the IIGS. The IIGS 
RAM expansion card that Apple had included had only 256K 
bytes of RAM on it, so I quickly filled it up to a full megabyte 
(giving the whole system 1.25 megabytes) . That upgrade was 
quick, easy, and best of all it worked, letting me set up a large 
RAM disk. 

Since I still had 0. 75 megabyte of RAM left, I decided to do 
the same to the Access 386. The Access comes with a RAM card 
named the Challenger. The Challenger can hold up to 2 mega­
bytes (using 256K-bit chips); with a special daughterboard, it 
can double that. And since the Access 386 is set up to handle 
two Challengers, you could (in theory) get 8.5 megabytes of 
RAM on the system (the main system motherboard comes with 
512K bytes). 

I had been a little disappointed when I saw at boot-up that the 
Access had only 640K bytes of memory. So when I got the 
Levco board back, I decided to move some RAM over to beef 
things up a little. Getting into the machine was a bit tedious , if 
not particularly difficult: putting the monitor on the floor, un­
plugging enough cables to swing the back panel around, remov­
ing five screws, sliding the whole case forward. There were just 
three cards in the slots: the floppy/hard disk controller, the EGA 
(a custom version from Advanced Logic Research) , and the 
Challenger. It took just a few seconds more to unfasten the card 
and extract it from its slot. 

Mistake #I : Before I started messing with the RAM card, I 
neglected to write down the current DIP-switch settings. There 

l'aminued 
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SBtSOFX-$409.00 
Sln1!1e Board Computer 

S8 180fX ITCHN/CAL SPECJ flCATIONS 
!SP\lTOUlPllT 

• H".i.h1 JlDt:"'' "" .in ~t:n Cl>lt1n J. • l"oi1;<l.: P~~•Z!<'m1\ 111•n "'lh .iulo 
up111 l1J.CC1.,._L.. t11,· l>.1'H! ldl.: ,..i.:<:I to _\~.-100 liJ<~! 

·~·"l"''"''"tl·M1n•rruC!Lru11•I • l \·n plwr. 1111:'-~,._,,..r>ll llOl l lu l11 i.n<I 
mchhn\! h.!1'•1,.·,u,·mult~•!\• 'h.1.b1n~ '°"'' ~~N t>.1u1l 

• lnl~M!••'-""'norr ~~11..,m • btJl'" p!ll\k°lfo<lrJ.lk1 1.0~1 
! ln1 111 ·11h~ 1~1\!"i't"'ol&!rc<j•p;1u· · ~·-1 b1 11; t>1·d1 r~""m.1lp.1r,1'ld l(J 

• IWr1.1moc RA'.I 1dr~1 h • ,., ,,., J,klr<.,, ikcoc lmQ llQ 1''" 'd~<V11 
•\l; ',nl -i.u~ ~e1 i..·r.~<>I u111 . • 1"ddu.1lt>u~~11.:!l.Kct>wu11htlllll 
· c~, b ~h··1a1 1<0 1>011 t<l<'>PJn~t>u~comk.'C!ur 

• c.1ni.._..11 ucc 11r .111.1o,·h,><J10Ul1!'<1««1x•g;:~::':~ n~~-.. 1 .\l..'fTlory Aim-,,1 1 ~ tt'C\1IOf~r.1p li1 C•o1d.1f'ICt 
• '.',twmcl .>critc:h11111eu>Xr<"I • ru l l f•mt1km•·n 1~<1S<::Si11.1H!<!1<~ .111 U 

Communtc:dr1<1n lm,·n.Kc mmmumc,11h"u t>•~ lrn1·1l.i.:c 
• •:c lMnO•' l 1• ·l>11 l'r O..'ldmm,1Mo.• 

t!rle.iirlfi!Th:'r ll.Ol'liYi11>\lllll115KINTEl!r.\( I 
• 11i,-. S\d11d.nd.~111:rwr-1,,m, •>x~ .!1>ll• 1<,,> m1 ,·rrup!• 

•'<'fl!f< ll.'1• lllul hJ! mh·rl.H' l<•e>ux.in1 I ~""-' 
• CC'111p...!1!1'11,•.,,;11hNl:C l6'A c"1111ull.cr

•UhJ•>Ufhl[I) 
• On<h•pd11:11.il<t,1M>1·p.11.11w

" " IH \ll1:9211'Mltl Jrut I'/'!~~ 
•('.1n mn1Tl'l ''l,·. ~·1 ,· .om!~· ll••l'Pf

Mll :,,.,1cm i'r~· r,11 .c." ' 
d1,kd11<'\'S "l•IU 4 •n.m1·c1'1tit>.MllOOMtMOllY • ll,111111..,;l'lorh f.\\ •'nC!xkd!•1111.'k·1kn• ,,..,. K11v:..,,trnJ1111 QA\t1Jnl'l<..,:d 
>Hf).)111J Mr M .:rn:od•.'>11douhi.:<l.:n;u1·1 • />\o.cmNf ~.....,,..• ~\'i'A[ldnd . •hl.: N> ·I 
d.1111,\U1yrt•ll,>.\\ 

• Nell ~-·C~n5<.'~ l l>u1 c11n1mlk ~ !m 1u d • Eill1,·1 .m~K ~ l• •.I l~t\'.'112~.or 
c.fo:.m ll<'N.Utl.-cummu11.:.nhn

l~K~n~ EhHO\\ u~· 
• ful11U n<:ht'<\d KIKl.\\ r~!Kkn1 SOflWAl!f COl•ll'AllM.llY 

• a>1M ;:onos. ?0•03 Comp,mhk 

SBl80FX·I 

S!H80fX· IA·30 

SBISOfX - 6.14·1 MHz compuletboard popul.11ed w/ 
~51iK bytes RAM. SK by1c ROM mommr. withrnu 
SCSI chip. Add s:;o.oo for g Milz 
St\ 1l!OfX-1A compu1cr bocud 

~~a:~lur.:J~~~~u..--· 
ROM moniior source~...md l'>IOS !or St."SI h,ird dislt 

Sot09.00 

5S99.00 

Supplied 0!1 live 5 1/ ,· Sl~tl!O lorm.:i1 r>SDD disl.!s 

SBtS0-$299.00 
S""11e Board Compu1er 

OEM 


100 QUANTITY 


PRICE 


519S.OO 

FEATURES 
•	 (•MHZ Ml80 CPU CZ80 insuuc11on s11pcrse1)_ ~56K RAM. SK monnor ROM 'l"ilh 

ct..·•vlcc 1es1. ch$l:>lorma1 rc.-id Nrntc 
• Mir111Micro l'loppy Conuoler (l ··I dri~. !>in~lc/doubk: dcnsny. 1·'! sided. .10/11/so 

trac11·;o.o1 ..-. :; 11.- and ti" drives) 
• Mcu5urcs .1· x 1 1/.:-, Wllh mountinQ hoks 
• One Ccmromcs pnntcr port 
• T..- RS'l32c ser1.-il po r1s( ;:;·19200 bdud \\1th console port <1uto h.tud ra1c ~elect l 
• Muhiplc d1~l1 lmm,m ~uppom::d 
• 11!.::nu· btJ!o(.'d sy.,1cm nL,lomizminn 
• Sr~cd11(l\lr.1clc I09'!1tiMHz.K",1ilJble 

58180-1 5B1s o - 6. M.1 MJ!zsm~lc lxhlld compt11cr w l'.!5tiK 5299.00 

S8 18G-1·20 
UylCS RAM .:ind ROM monilor Add s~o oofor 9 Mil:. 
Stlme d.~ ubcJl.'2' wfZCPR~ . z1mos. BIOSund ROM $Durces 5399.00 

COMMISO·S SCSI 11 ,ud DioL! ln1 ed.-ice 51SO .OO 

GTIS0-$395.00 
Graphics Display SJSlem 

.. J 
" ~ .. · 1 

1-

The GTl80 llaS lxllh TTL 
RC& (~Cd· \lreen ·blu~ 

~~c;~·~~;,~~~ ~~l:~ly 
com1>Jlib lcwi1h v i1111 ,11!y 
ul\s tundard unJ mulusc.-in 
CRT monuoa. andhasu 
conncctorforanlBM PC 
lleybo,1rd 

lhc GT180 otlcrs 1hesc lca1urc~ 
• Attllanccd Q1ar.hics conirollcr prCNtd• imclh1len1 linl! bo:tween compu icr .:ind 

• ""''Only s.1s· x e· . p i\l\.lY · bac l.I ~ on cnhcr an 5l~ l t!O or Stll t!OfX compu ter 
• l!i'i!h rcso\ tmon lll .i lc 1wcos1: MO x ·180 with 1i; of ·1096 colors 
• t!Jrd-..;arc dr.IWlnv comm.:inds LINE. REClANGl.E. tX""ll 't1J\! I. POI .YOON. CIR· 

Cl£. fl.LIPSE. ARC. , ,,UJJI RECTANGl.E. P . .\I T. PATrEUN. WINDOW. and COPY 
ro n,1mc tiw ,, few 

• AJ.11om,11\c 1r.i n~ldtinn ol lo Q1c<1l X Y coordinu1cs to physicutlrumehuflcr 

<Hklrc~'>C!< 


• l ',1~t dr,l\C"lll',,' 'i~.:d o! :.'m1l1{ln 1wcd\ per ~.:nnd 
• [>r(J\1d.,:>s ful!ypro~1.1mm.1tk lwmont,1! ~Pitt s.crccns •.:md wmdow s.:r..:cnl • Fu::pportcJ by GTISO Gr.iphb Toolbox writlen m Mndul.1-2 

GTIBO·l ti1.1phi.: Dl$JJ11y E.<tpmsion Bo.ml 5395.00 
rm.RGB!inlyJ 

GTl80-2 Gr.1ph1c 01~pkly t:xpans1on 60,ml 5otot9.00 
rrrr. RGB und Alhllot' RGB) 

SBtSO 
Soltwate and Accessories 

S818G-U llnifmm n..<11 form.11Conwr~10n Sohw<1re 569.9S 
SBl80-ZMSG/1KBM I 't!<!l l'>ulle11n\.o.lt1\ 5'1\1w. ire 5100.00 
SB l 8G-MOD2 TurboMiM!ul..12 569.00 
S1\180-MOD2G Trnbo /<.l(x!u\a ':! wlGr.-iphix 'roo!box 5 89.00 
SBISO-CASE 	 Four h<ll! hctqlu ~,.1.· tiK'C cnckisure SL97 .00 

w/po-n,- ~upply. mounun~ braclh:ts ,md 
h,•dw.:rv l1ir !he Sl'i illO ur S~1i;orx 

Sl ll80·CAUl.E 	 ~\.' [ ol ~ r.il1I C'~ 11 111.ll.11.INJ\: P(""'C'f, k 'H!I 579.00 
c.h~bundpnnl 

The MIC Rm.UN TBCCS2 Compuml 
Controller is ,1 ~1.1nr:l-<1lonc ~m~le bu..1r1 I 
microcomputer which ncccl~ nnly J 
power supply Jnd 1rrmm,1! 10 become ,1 

compl.:1c S}~ lem prQgtunun.~>k m 
l':l.\SICormach1n.:l.111',:!u<Y,.'-!. Tl r.;· 
6CC52 uses h.> Intel 805'1All -11A51C 
microprocessor win ch .:o n111ir1~ J ROM 
rcs1dcnr SK byte t10 .11in~ pomt M51C 
m1crprc1cr 1t crnu.unssoch-c~ior up 
ID 48K byi~·s ol RAMIEPROM.•111 
"intclliqcnf' 2m.1 l1:.?s r:PR OM pro­
~ramnwr. J IMralld ports. <1 scn,11 
1ermm,1I pan wilh .1u10 b.1ud r.irc 
sckc11on <1!-CnJlpnntcrpnrt 

eccs2• 

B.:isic· ~2 Computcr/Conirollt'r 

5199.00 

OEM 100 QUANTITY PRICt:: 

TheMICROMINT BCC53cxp,msion bo<1rd 
provides 1hc u~r wuh up 10 62K bric~ ol 
memory cxp .-in ~ion . ~ · L"<Jtkl111on.:i l 8 bi1 pdrullcl 
110 port> . • md .1 60 Hz c1)"$hl l con1rollcd mnc 
base. The 8CC53 1s bus com11<.111blc wuh the 
enare line of MICROMINT l\ASIC l.-in\'11,111.: 
comrolkrs 

BCC53 

Muhi func11on Exp,m~ion J'Jo.ud w/OK 

5160.00 

fea1ures: 
• Uses U sinllk chip mlcrocompu1cr 
• On hcJ,mJ 1inybasic interpre1cr 
• 2on bodrd p,u,1Ucl pons & scri.11 p<irt 
• tiin1crrupt.S(-1.:x1crn<1IJ 
• Just connect ii CRT c1ndwri1ccor11ro l 
procrumsinB.~ic 

• 6K 8ylt!$ of R.~\\ or WROM 
memorr o n bOclrd 

• P,.:iud rcJIC!i I J 0-96001.>p~ 
• f) ,11<1andt1dc1rcssl>1is,1v<.Jtlitblcfor 

561{ mem01 y .n.I UO expa~ion 
• Co~me;on\'i" 1 s w,,m a1 + 5. 

& -12V 

BCC 11 • 

IF\SlC Sy:.tcm Con1rolk_.1 

SI S9.00 

• NOWAVAllADlE JN INOU5rn!Al 1EMS>EPA1UPE RANGE-CAll fOP INfOR."4.ATION 

BCC40 
S~J/OE>pansioolloard 

ThcMICROM!NT BCC40 SMARTPOWER J/O Expansion Board 
pWll1des on/t)fi C(lnlro\ Jlll mom1om111 o! c1ch1 
11.-. - :.'~0V.-\C0r 5· ·18\"'DCd.:::tices tip IO 16 S.\l-\RT· 
POWER 110 ht•11td' m.1f he u.<.e<I m ,1 ~)'>tem for u 
toMI o f 64 inp1!1s,md 6-1 ou1pu1s 

BCC40 

SMAllTPOWt:R 110 F.x1i.ins1011 l'..ot11 d 
(w Hh no prni.-cr module~) 

BCC40/0UT 
SMA!;!JN:N,'[ ll !K)Al<D 
w / tl 0111put Modules 
(~p.:cliy ,\C or oci 

SCC40/IN 

s IS9.00 

5 249.00 

SMARTPOWl:R !~OARD v.'IE- lnpu1 Module$ 
(sp.:c1iy,\C0f DCl 

Alno 1clre~h. ch.mye o! ~ . 1a1e interrupt Jncl Re.-i\ Time Cloe!.> iunctiom prOfidt:cl 'rnh 
BCC52/4 1 

BCC22 
Term-Mlle Smart TurmiDal 

I I 

I JI I i I I I I ~ 

111 1 1111 ~11 · I I I I I I I I 11 1 

I I I 1 I I I 1 
I I I 

Whyray\500ormnrc 
fClf,l5rllart termina1'1Thc 
TERM-MITE ST oilers you 
ull o l !he l o!IQ\111n~ o n u 
sm..ilc boi!rd f11 rle$Slhm1 ·~, 
1hepricc 

• D1mem10n s 4· x 6'tJ· 
• t2$ di~plu)·ablcch,ir•Clers 
•24 lmes.<t8Gch.:ir.1dcrs 
• Ser..ir.ne uansmi1 & receiver b,1ud 

l.:JtCS(ll0·19.'.!00bps) 
• CRT rdresh di 50· 60 11z 
• SuppOl l~ scanned .ind encoded 

t\.-;i.Jo.1rcts 

• II Gr.i[i1icchurac1c1~ 
• ~51h line r~..:tse t\d;!O s1<11u$ d1~p\11y 
• 2 l 1!>eupcfunc1ions 
• 1.1 controllunctions 
• Directly dn~·cs compm1te video or 

SCflo..ldtl.'d sync mom1or 
• All lunc1ions ,11c hm1•R<1rc 

conirolted. Source ccxk .wm1able 

f.OITING FEATURES 1ypcover.ckdr to screen TO $p,._-c or null ~·r.1sc 10 ~·m l o1 
µ,1~ . Cfil$C 10 end o l linc. absolute cur~or .iddres~in~ 

VIDEO ATI"RIJ'JUTf:S nwrse vi( i.:O. ~inl.:·n~ity. daub!~ he1~h1. double wuhh. 
underlined. bhnllin~ ,1nd bl.:inll ch.:ir<1c1cr~ 

f'.>US CONflGURATION MICROMlNT BCC compa1ibk' or no bus conncc1i on 
necce$S.1ry for ~t.-ind . .-ilonc operation wuh parall d 
berbo;ml. 

To order call 

TheMicrommt 8CC25LCDAccesm1y Bo.ud.-Kklsu .i x!?Oor8X ·IO 
LCD ~r,1phics o r .ilphanumcr1c display ,1nd p.:irullcl ASCII lY)t>.-..ird to a 8CC52 5~!cm 

BCC25-4 4X:.?OLCD 51S9.00 
6CC25-8 8X401.CD 5229.00 
8CC22K P,11.11lel encoded ASCll llerho..ird S79.00 

BCC13 & BCC30 
AID C0"""1efS 

MICROMINTS BCC 13 is an Cl\':111 channel S bi! AID bo..1rd de51\l'n\'d lor um1)()l,:u {Q 10 
to vdL<.l or bipol.1r (- 5 10 + 5vol1sJ .111<1k>11 sivnals ;rnd .:om·em da1.1 .11 :o.ooo 
sump!cs per 5ccond 

6CCl3 s nn. schi.1nncl A/ll r,n.ml 5129 .oo 

MICROMINT'S 8CC30 1~an scl1<11mel chilcre1111.-il o r 16 channel smiJlcend ..."<11~ bn 
p!ussi\._YL AID Cont'cr1cr Boa1il lor ~i~ntib m ..ih1po!arr,m~ oi - s IO + ~~ohs 
con~cncd JI up to 10.0l'.!O samples per secood 

BCC30 I:.! ~II. 16 ch,m11cl AJD lkl.1rd 51 91 .00 

BCCOS & BCC09 
J/O~on4RS232Co.,.ner 

BCC08 	 5149.00 

5CC09 	 SSS.CO 

BCC52 & BCC11 
Software and A<cessorles 

6CC52·ROM A 
BCCS2-ROM NB 

ROM A Utilmes·BASIC extcns10ns 
rioM A cmd Ii lhi luies 

S49.9S 
5100.00 

IVSIC cx icn~ions •nd A··)rmt1ler 
6CC52/41 ROM C U1ili11cs-Rc,1I nmc Clock 5 l4.00 

,1nd Palt'l~r 110 1irm\f<1rc 
BCC52-0K-CLK SMART IMI::: 11CC52 Clo.Jt <1rn l ROM C 569.00 
6CC52-8K·CLK SMARTlME fKCs2Cl ocll wlllK RAM 579.00 

.mdROMC 

MOr m:R BOARDS 

MB02 s Shi m1n1-mothl.!r bn.:1rd 569.00 
(no1 comp,111hle with CCCI. CC0'2l 

M808 8 Slot full mrnhcr bo,11d 585.00 

MM4 
(con1p.:ini1!c w11l1 CCoi lCCO:.?J 
·M 11!1 ~ c.Td nti.,'• connccior 

CARO CAGES 

CCOI 1i:i1nch C.mlC.J\le!oroncMIX>t1 5S9.00 
CC"'--1~ 1mhC.ml C ~~tiA,,. Jil"t..o..'!I 

PCJWl!ll ,5'.JJ'PU D 

UPS II Unl\.'Cf!« ll l'1.1W<:r 5uppl.,, ­ Sl9.00 
U1<.,l lor ~in',:!k bo.ird ,1pphc,111on~ 
.9A4i'SV. ~A@ +12Vdnd IA @' -~V 

UP503 St;Uldi!rd Ptl\\'er Supplr­ 560.00 
desi \lm~d 1o r2 or~ board ,1pplicallon 
!A@ ~V. ~A@ • l~V. 1A@ - !:.!V 

UPSOS C.irJ CJQe ~r Supply . 579.00 
d.:~1~11ed for J 2 or ~ 00.ml sy~tcm 

1 ,\(11>~\?. . ~A@ -+-1217.. lA@ - !:JV. 
UPSIO 	 tlci!Q)· Duty 5'.v1!chin~ l>tl\.t'cr Supply­ 569.00 

uscd !or Jn enlife BCC sfstem 
5.~A @SV.. 7A@ + 1!!'C1• ~A@ -1'2V 

UPS21 	 21 '\:'oh Pr~r.unm1nQ 1iower $11pply- 549.00 
11SC(l \or f:Pl lOM prlY,,'!'amminQ011hc IKC:w 

-----'~"" + / - ~%~~«.'"'"~~~	 ~~~---------~ 

for technical information 1-(203)-871-6170 

TELEX: 643331 

Micromint, Inc. 
4 Park Street 
Vernon, CT 06066 
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AT LAST: Professional 

Typesetting Capability 


For PC Users 
-
Wit h PC 'JEX™ the best~selling full 
implementa tion of Professor Don Knuth 's 
revolutionary typesetting program 'JEX. 
FINEST Typeset Quality Printing From: 


dot matrix laser phototypesetter 


a1n ) 
a 2n 1=-i:2 

00 1 
. e dxE~ 
: - ooi:l I 

amn 

WIDEST Range Of Output Device Drivers: 

•Epson F X, LQ •HP LaserJet* 
• Toshiba • Apple LaserWriter 
• Corona LP -300* • APS-5 phototypesetter 
• Screen preview, with EGA or Hercules card 

MOST COMPLETE Product Offering: 


PC JEX (not copy protected) includes the following: 

• Our specially written PC TEX Manual, which en­

ables you to start using JEX right away. 
• Custom 	' macro packages" that provide formats 

for letters, manuals, technical documents, etc. 
• The 11\'JEX document preparation system, a full­

f eatured macro package for preparing articles, 
books, reports, etc ., and 11\'JEX User's Manual. 

•A.MS-JEX, developed by the Amer. Math. Society 
for professional mathematical typesetting. 

Site licenses, volume disco unts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Font rix 
are also available. 

PRICED FROM ONLY $249.00! 
(Printer drivers and interfaces additional.) 

Laser printer, 
fonts & software 
from $2995.00 

For IBM P C / XT , AT or compatible, DOS 2. 0 or higher, and 
512K RAM. Ha rd disk requi red for printer dr ivers and fonts. 
*HP Laser.Jet a nd Corona require additional interface boards. 

For more information call or write: 

Personal 'JEX, Inc. 
12 Mad1·ona Avenue, Mill Valley, CA (1 4(141 (415) :388-885:3 

This ad, with space for the photograph, produced by P C 'IE;X. 
T ypeset on t he Epson F X80, t he Corona LP-300 laser printer, 

and the Autologic APS-5 phototypesetter. 
TEX is a t r ad e mark o f t h e Am e rican Mathema t ic al Soc iety . Manu fac~ 
tu r e r s' p r o du c t n a mes a r e tr a dem a rks of i ndi v idual m a nufact u r e r s. 
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was already one bank of RAM in it (5 l 2K bytes, according to 
the manual), so I started removing chips from the old Levco 
board and carefully inserted them in bank #2 of the Challenger, 
doing a pretty good job of avoiding the bent pin syndrome. 

I got all 18 chips in (512K bytes of RAM with parity check­
ing), set the DIP switches on the card according to the book, put 
things back together, plugged the power cable back in, and 
powered up. I got a message from the system that the memory 
configuration it remembered (in battery-backed RAM) wasn't 
the same as it was reading in. Fine, I thought, that makes sense; 
and SQ I changed it and rebooted. Same problem still. Made a 
few other changes. Same problem. 

After a stretch of this, I went back through the manual care­
fully and found a section about jumpers on the motherboard. 
Sure enough, there was one that I had to switch. I did so. Still 
the same problem. I went back, double-checked the docs, and 
found a loose-leaf update of that section, with new switch set­
tings for the Challenger. I changed the DIP switches, put things 
together again, and rebooted. Same problem. 

I spent the next hour or two trying out different combinations 
of switches. None of them worked. For that matter, I couldn ' t 
even get back to the 640K-byte setting I had; the system was 
recognizing only the 512K bytes on the motherboard. 

It was somewhere around here that I realized mistake #2: I 
hadn ' t looked closely at the first bank of RAM. Instead of hav­
ing 256K-bit chips (as the manual claimed), it had 64K-bit 
chips. A light went on. That's why the Access (prior to my ex­
pansion) had only 640K bytes-512K bytes on the motherboard 
and 128K bytes on the Challenger. There was undoubtedly a 
DIP-switch setting for 64K-bit chips, but it was certainly not 
any of the ones I had been using. 

Next step: I carefully removed the 64K-bit chips and moved 
the 256K-bit chips down to bank #1. I now went back and tried 
the various combinations of jumpers and switch settings. No 
success. So I finally pulled all my 256K-bit chips and put the 
64K-bit chips back in ... at which point I realized mistake #1. 
My memory of how the switches had been set before I started 
was obviously faulty, since I couldn't get back to the 640K-byte 
system I had before I started. It ultimately took a call to Ad­
vanced Logic Researcfi to get things straightened out. Moral: If 
you 're going to use the cutting edge of technology, you might 
get bloodied in the process. 

Product of the Month: Professional Pascal 
So you've got an 80386-based system, and you want to write 
some programs for it. What are you going to use? You could use 
any of the regular MS-DOS compilers available, but they're not 
going to make any use of the 386's extended instruction set or, 
more important, extended addressing. What's a programmer to 
do? 

Enter Professional Pascal from Meta Ware . The name is ap­
propriate: This is possibly the most professional Pascal com­
piler I've ever seen. The language has been heavily extended, 
and in all the right ways. Yes , it does fully support the ANSI 
standard, but it doesn' t stop there. ' One of Meta ware' s advertis­
ing blurbs says they're "halfway to Ada," and I like the half they 
chose. 

First off, Professional Pascal completely implements the 
ANSI standard for Pascal. In fact , you can use a compiler direc­
tive to turn off all non-ANSI extensions, so that you ha¥e an 
exact implementation of ANSI-standard Pascal. I don't know 
why you'd want to do a foolish thing like that; peihaps. it's good 
to have just in case. But you '11 probably want the extensions. 

Oh, the extensions . As many of you know, I'm a fan of Pas­
cal. It was not my first language-I learned it about 7 years ago , 
after having programmed in a number of other languages-but 
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I've since written more than 100,000 lines of Pascal code, so I 
know it pretty well, and I'm aware of its strengths and its defi­
ciencies. For me, reading through the extensions manual was 
like getting every single thing I'd asked Santa for, and then 
some. Meta Ware has incorporated many of the best features of 
Ada, C, Mesa, and Modula-2, while retaining the basic flavor 
and strengths of Pascal. 

What kinds of extensions? There are a number of little, but 
useful, ones: extra data types, like Cardinal, Longint, Long­
Real, and ExtReal; strings with up to 64K characters and sets 
with up to 64K elements; additional ope.·ators, like or else and 
and then, which give you "short-circuit" Boolean evaluation; 
additional built-in functions, like Min( ) , Max( ) , Highest( ) , 
and Lowest ( ) ; additional control commands, like Exit, Halt, 
and Cycle; and end-of-line comment statements. 

These are nice, but some are found in most Pascal compilers . 
What really sets Professional Pascal apart are the more serious 
language extensions. Compound statements with internal decla­
rations are permitted, as shown in listing 1. 

As you can see, this lets you declare variables (and data types 
and constants) within a begin .. end block. The scope of those 
variables is the block in which they are defined, so they exist 
only for the portion of the program where they're needed. 

Of even greater interest is the "iterator" construct. If you 
want to create a for loop with a special range of values, you can 
define an iterator-something like a special function-that 
yields the list of values for the loop. For example, what if you 
wanted a loop where the index variable went through the 
squares? You could use the code shown in listing 2a. The 
Yield( ) statement gives the next value for the loop; the loop 
itself terminates once the iterator exits (either through a Return 
statement or simply by reaching the end of the iterator) . A loop 
using this iterator might look like listing 2b. 

This loop would now execute with X taking the value of the 
first lOOsquares(l, 4, 9, .. ., 10,000). 

You can also define your own binary operators in Professional 
Pascal. For example, if you want to define the operator +* to 
return the sum of the squares of two real values, you could use 
the code shown in listing 3. Professional Pascal will recognize 
the name +* as an operator and will let you use it in infix 
fashion: 

Z : =X+* Y; 

In Professional Pascal, you can use any function name in infix 
fashion, simply by preceding it with a percent sign. Or you can 
use it in postfix notation by preceding it with an exclamation 
point. Say, for example, you defined the function GCD, which 
returns the greatest common denominator of two integers: 

function GCD( I, J : Integer) : Integer; 

end; { of func GCD} 

comi1111ed 

Listing 1: A source code fragment in Professional 
Pascal, showing its ability to declare variables local to a 
begin ... end block. 

for Indx : ; 1 to 100 do declare 
var 

ISqr : Integer; 
begin 

ISqr : ;I*I; 
Wr1teln(I:6,' 1 ,ISqr : lO) 

end; 
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Mountain Computer delivers again 
by manufacturing the first tape 
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Personal System/2'" computers 
(Models 30, 50 & 60). These are the 
same reliable high-performance 
drives backing up the IBM XT; AT® 
and most compatibles. And all come 
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FileSafe'" Tape Series 4000 is the 
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standard QIC 40 hardware and 
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high-performance tape backup 
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The FileSafe Series 4000 family 
delivers 40-megabytes, formatted, in 
one internal and two zero-footprint 
external configurations. Featuring 
advanced automatic error correction 
code for unparalleled reliability; it 
lets you secure and transport your 
data in inexpensive, pocket-sized 

ONE-YEAR WARRANTY 

IS STANDARD. 


As a leading innovator in tape 
backup for desktop computers, 
Mountain backs the Series 4000 with 
a 12-month limited warranty featur­
ing "Ready Replacement" within 
the first six months, and our 10-year 
track record of responsive support 



Im1uiry 361 

UX-BASIC-f 

The profitable way 


to program on XENIX:M 

PC/AT DEVELOPMENT SYSTEM $595 

UX-Basic+ is the choice of industry leaders like IBM, AT&T and 
Siemens as well as thousands of professional programmers. 
UX-Basic+ provides 
• powerful structured business Basic 
• C-ISAM'" routines for lnformix'" compatibility 
• direct access to XENIX system calls 
• Native Code Compiler for highest performance 

(available as part of the Performance System, $795) 
UX-Basic+ is available under XENIX on the IBM, Compaq, and other 
PC/AT compatibles as well as on awide range of UNIX systems. 

HCR Corporation 

130 Bloor Street West 
10th Floor 
Toronto, Ontario 
Canada M5S 1N5 
Telephone (416) 922-1937 
Telex 06-218072 HCR TOR 
Fax (416) 922-8397 

UXBasic+ is atrademark of UX Software Inc. XENIX is alrademark of M1croSoft Corp. 
UNIX is aregislered trademark of AT&T in the USA and olher counlires.C-ISAM and 
lnlormix are trademarks of lnformix Soflware Inc. 

COMPETITIVE EDGE 

SPEED SHOP SINCE 1980 


1421 E. GOLDSMITH, PLYMOUTH, Ml 48170 
(313) 451-0665 

16 MHz 3 8 6 SYSTEM $3295. 
1024K, 40MB HO, 1.2 MB FLOPPY, FDCIHDC, 2 SERIAL, 1 PARALLEL PRINTER PORT, 8 SLOTS, 
MSDOS 3.1, KEYBOARD, TRW ON SITE SERVICE. COMPATIBLE WITH IBM AT(r). 

20 MHz 386 SYSTEM $3795. 
12 MHz AT COMPATIBLE $849. 
640K ON MOTHERBOARD, CASE, POWER SUPPLY & KEYBOARD SETUP PROGRAM. 
OPTION A 1.2 MB FLOPPY & HDIFD CONTROLLER $300. 
HI-SPEED MONO CARD S 99. FLAT SCREEN AMBER MONITOR $119. 
Hl·SPEED EGA CARD $325. EGA MONITOR 640 x 350 $425. 
NEC GB·1 EGA CARD $399. 1 NEC MULTl·SYNC $569. 
20MB HD 65 ms $299. 72MB TOSHIBA 25 ms $1095. 
30MB ST4038 39 ms $575. 80MB ST4096 28 ms $1095. 
40MB HD 28 ms 6053 $699. 112MB 25ms NEWBURY 1140 $2295. 
70MB HD 28 ms 6085 $995. 231 NB MAXTOR HD 28 ms $5495. 

8MHz AT COMPATIBLE $695. 
512K ON MOTHERBOARD, CASE POWER SUPPLY & KEYBOARD, SETUP PROGRAM. 
OPTION A 1.2 MB FLOPPY & HD/FD CONTROLLER $300. 
OPTION B STD COLOR CARD $99. STD COLOR MONITOR $309. 
CE EGA CARD $229. CE EGA MONITOR $425. 

ADD HARD DRIVES & MONO PRICES FROM ABOVE 

XT COMPATIBLE 20MB, MONO CARD 
& MONITOR 640K $1195. 
XT COMPATIBLE 20MB, STD COLOR 
CARD &CRT 640K $1369. 
12 MHZ BASIC XENIX SYSTEM, 640K, $
30MB HD, 3 USER 2595• 

INCLUDES XENIX RUN TIME, MONO CARD & MONITOR 

PRINTERS, SLAVES, NOVELL, XENIX, DOS AVAILABLE 


AT IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. XENIX IS A 

TRADEMARK OF MICROSOFT. 


310 B Y TE • JUNE 1987 Inquiry 58 

ACCORDING m WEBSTER 

The following three statements would all be allowable and would 
operate identically : 

C:=GCD(A,B); 
C : =A %GCD B; 

C := (A,B) !GCD; 


By the way, functions in Professional Pascal can return just 
about any data type, including records, sets, and arrays. 

I ran some simple benchmarks, to compare Professional Pas­
cal and Turbo Pascal. All compilations and executions were 
done on the Access 386, off the hard disk. In every case but the 
Sort benchmark, the same source code was used by both com­
pilers; different implementations of the string data type (the use 
of parentheses instead of brackets to specify maximum string 
length) forced me to make one minor change. 

Table 2 shows the. results of the tests . As you can see, Profes­
sional Pascal produced code that was smaller in almost every 
case and that was as fast or faster in every case but one. How­
ever, the run-time support was greater, resulting in . EXE files 
that were bigger-usually much bigger-than the .COM files 
produced by Turbo Pascal. (Source code for these benchmarks 
can be found in the ask. webster conference on BIX.) 

The documentation is extensive (around 600 pages) , com­
plete, well-organized, and well-written. It's divided into three 
major sections: Programmer 's Guide, which tells how to use the 
compiler and gives the nitty-gritty, machine-specific details; 
Programmer's Primer, which is a comprehensive (240 pages) 
explanation of the Pascal implementation; and Language Ex ten­
sions Manual ( 180 pages) , which explains all the extensions that 
have been added. Additionally, there are the usual small sec­
tions listing new features, 386-specific information, and so on. 

Professional Pascal takes up a lot of disk space and memory; 
you should at least have ahard disk and 512K bytes of RAM. An 

collli1111ed 

Listing 2: 1his ewmple ofProfessional Pascal code shows 
how }UU can use the iterator operator (a) to create a 
nonstandard index in a for loop (b) . 

(a) 
iterator NextSquare( First,Last : Integer) : Real; 
begin 
while First<= Last do begin 
Yield(First*First); 
First : = First + 1 

end 
end; { of iterator NextSquare } 

(b) 
for Xin NextSquare (1, 100) do begin 
... 

end; 

Listing 3: Professional Pascal also lets }UU define 
new operators; this operator (defined as+*) will return 
the sum ofthe squares ofnvo real 'Xllues and can be 
used in infix notation. 

function+* (Vl, V2 : Real) : Real; 

begin 


+* : = (Vl*Vl) + (V2*V2) 

end; { of func +* } 
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installation batch file does all the dirty work for you. For exam­
ple, the compiler alone, when installed and ready to go, is more 
than 660K bytes in size. 

If I have one major complaint, it is (as it is so often) that the 
package costs too dam much: $895 . And you don't even get an 
editor with it (Turbo Pascal serves well as one). It's a shame that 
a language implementation this outstanding will never get much 
distribution, because most programmers are going to be willing 
to get by with compilers that cost much less (and do much less). 

There are also some minor complaints with this, the 386 ver­
sion, but they all stem from the lack of hardware and a standard­
ized operating system for the machines that have made it out to 
the market. For example, the current version requires you to 
have the 386/ ASM-386/Link package from Phar Lap Software; 
you use the linker (LINK386) to link your object modules and a 
special program (RUN386) to actually run your .EXE file. To­
gether, Professional Pascal and RUN386 support what is known 
(somewhat humorously) as the "Small" memory model : one 
code segment and one data segment. Of course, on the 80386, 
each segment can be 4 gigabytes long, so it's not really very 
small. The current version of RUN386 (I.I e) limits the load 
size of the program to 640K bytes, though it gives full memory 
range to both the data and code segments. 

What if you're not developing for the 386-based systems? 
You can get an MS-DOS version of Professional Pascal for the 
same price. What if you don't like Pascal? Meta Ware also sells a 
C compiler (called High C) for 386-based systems. 

Microsoft C 
The other language I've been playing with during the past month 
has been Microsoft C, version 4.0, for MS-DOS. This version 

doesn't generate 386 code, but it's a solid, fast compiler that 
works nicely indeed on the Access 386. 

What can I say about the compiler itself? It supports five dif­
ferent memory models (small, compact, medium, large, and 
huge), three different calling sequences (cdecl, pascal, and for­
tran), several different processors and coprocessors (8088/ 
8086, 80186, 80286, 8087, and 80287), and lots of library 
functions. It has several utilities, including MAKE. It has volu­
minous documentation (three volumes), that is well-written and 
well-organized. 

Its biggest plus is CodeView, a source-level, window-and­
menu-oriented debugger. With Code View, you can pull up your 
programs; single-step through them; watch the values of differ­
ent variables, register, and memory locations change; and in 
short do whatever you need to debug your code. 

You really need a hard disk to use Microsoft C effectively. It 
is possible to get by with two floppy disk drives, but I sure 
wouldn't recommend it. Heck, you can buy a hard disk for your 
PC for about what you'd pay for this compiler, so you should 
invest in the hardware to make the software really pay off. 

If my comments seem brief, it is because I don't feel espec­
ially qualified to judge C compilers (I consider myself to be 
pretty much a C novice). I know the language moderately well 
but have not written enough C code to know what to look for (or 
not look for) in a C compiler. However, I found Microsoft C and 
CodeView easy to use. It's my choice for MS-DOS C develop­
ment for the time being. 

Con the PC 
Speaking ofMicrosoft C, I've grumbled before about my inabil­
ity to find a good introductory text on C. I own close to a dozen 

Table 2: Timings for Turbo Pascal and Professional Pascal on an Access 386 (using the internal hard disk) . 
See table J's caption for a description ofthe benchmarks. 

Test Turbo Pascal Professional Pascal 

Sieve compile: 0.8 secs compile/link: 26.4 secs 
code: 368 bytes code: 304 bytes 
data: 8240 bytes data: 8253 bytes 
.COM: 11, 753 bytes .EXE: 25,682 bytes 
run: 7.8 secs run: 4.0 secs 

Sort compile: 0.9 secs compile/link: 27 .0 secs 
code: 816 bytes code: 550 bytes 
data: 208 bytes data: 415 bytes 
.COM: 12,200 bytes .EXE: 19,942 bytes 
run : 16.2 secs run: 5.1 secs 

IMAT compile: 0.9 secs compile/link: 33.9 secs 
code: 848 bytes code: 568 bytes 
data: 15,040 bytes data: 15,054 bytes 
.COM: 12.239 bytes .EXE: 42,844 bytes 
run: 3 .5 secs run : 2.8 secs 

AMAT compile: 1.0 secs compile/link: 33.9 secs 
code: 896 bytes code: 630 bytes 
data: 25,040 bytes data: 20,054 bytes 
.COM: 12,284 bytes .EXE: 57,972 bytes 
run: 9.7 secs run: 23.0 secs 

Reals compile: 0.8 secs compile/link: 28.4 secs 
code: 304 bytes code: 312 bytes 
data: 80 bytes data: 69 bytes 
.COM: 11,694 bytes .EXE: 26,496 bytes 
run: 9.4 secs run: 2.8 secs 
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C texts, not one of which really does a good job of presenting C 
in a clear, logical, orderly fashion. Maybe that's a problem with 
the effect C has on the minds of these authors, but whatever the 
reason, it has been a continuing source of frustration . 

Well, the frustration has ended. Robert Lafore, whose book 
Assembly Language for the IBM PC & XT I praised last year, 
has written the best tutorial on CI have read: Microsoft Cfor the 
I BM, put together under the auspices of the Waite Group and 
available at $24.95 from Howard W . Sams & Co. Mitch Waite 
was kind enough to send me galleys of the book, and I worked 
through it, page by page. My thought on reading it was, "Why 
hasn't anyone written a C text like this before?" 

Lafore covers all the topics you ' d expect him to : data types, 
control structures, functions, pointers, arrays, structures, and 
files. He also covers several that you wouldn' t expect: CGA and 
EGA graphics, serial ports, modems, separate compilation, and 
memory models. The emphasis is on using C to make your ma­
chine (IBM PC or compatible) actually do something. 

If you want to learn C-even if you don ' t know much about 
programming-get Microsoft C for the IBM, along with a good 
C compiler, and work through the book. It focuses on Microsoft 
C, but you could easily use other compilers (Let's C, Instant C, 
Ecosoft C, and so on). The book is the important part; you 
won't regret buying it. 

Updates 

The folks at Access Associates, who manufacture the Alegra 

memory-expansion box for the Amiga, have now released their 

2-megabyte version, thanks to the decreasing cost and increas­

ing supply of I-megabit chips. The cost for the 2-megabyte ver­

sion is $475. 


I received the Microsoft Word 3.0 upgrade (for the Macin­
tosh) a few weeks back. I was a bit reluctant to change at first, 
fearing bugs and/or features that would end up causing prob­
lems. However, once I started using it, I got hooked. The faster 
response (especially when repaginating) , the new features (in­
cluding some borrowed from Mac Write), and the overall perfor­
mance won me over. I still prefer to do my major word process­
ing using NewWord, especially since I've got the Access 386 to 
play with for the time being. I may switch over to the Mac for 
major word processing once I get a Mac II, but probably not 
before then. 

The Hackers Corner 
Some months back, I wrote about the International font for the 
Macintosh created by Dr. Paul Rapoport, who teaches at 
McMaster University . Paul recently sent me his latest efforts . 
He' s made some improvements to the International font (now 
called International Roman). But he has also created three new 
fonts: International Greek, International Cyrillic, and Interna­
tional Phonetic . 

The International Greek font has already proved helpful. I re­
cently decided to revive the Greek I had learned back in college, 
using the Mac to transcribe portions of the New Testament for 
later translation. The Symbol font was woefully inadequate, 
since it had none of the accents, breathings, or other marks (iota 
subscript, etc .). A search through my disk files turned up the 
International Greek font , which I then installed. To my delight, I 
found it had everything I needed, right down to correct Greek 
punctuation; for example, it typed ";" (the ancient Greek ques­
tion mark) when I pressed the "?" key. 

co111i1111ed 

ARE YOU STUCK? 

Stuck with PL/I applications running only on main­

frames or minis? 
Language Processors, Inc., an innovator in compiler 

technology, has your solution: aPL/I compiler that 
rescues your applications from aging mainframes and 
from proprietary architecture minis. 

LPl-PL/I allows you to retain your present PL/I 
investment by letting you port the applications to just 
about any UNIX or XENIX-based computer. 

LPl-PL/I is a true compiler that produces fast and 
compact machine code. You can select from several 
levels of optimization (local,global or machine depen­
dent) to produce efficient applications. And our LPl­
DEBUG lets you test and debug programs in PL/I, not 
machine language. 

LPl-PL/I is just one ofan entire family ofcompilers. 
The LPI family allows you to develop everysubprogram 
of an application in the LPI language best suited for the 

And next time you buy acomputer,you won't be 
stuck-LP! languages will be on it. 

LPl-PL/I is a full implementation of ANSI PL/IX3.7 4-1981 General Purpose 
Subset II is compatible with DG and Prime implementations of PL/I and has 
extensions forcompat ibi li tywith mainframe and DEC implementations.Some 
of these extensions are: SELECT, BYrE, LEAVE, %REPLACE. 

Available on MC680XO-based computers, such as Altos, Apollo, 
Arete, AT&T,CT,NCR,Sun and Unisys. 
NEW:onAT& T 382, 385 and 3815 Series computers. 
NEW:on Intel 80386-based computers. 

Call the LPl Retail Group now to order, or send the coupon. Prices 
start at $995 for 80386 machines. 
"---------------------~ 

I need more information on LPl -PL/I for thefollowing computers: 

Name Tille (or allach your business card) 

job, and then execute cross-language calls between the Language Processors, Inc.

subprograms. You choose the language-we will supply 400-1 Tollen Pond Road 
....._...... LPIiiiiiiii Wallham,MA021 5411111.-11111the compiler- with the support that made us stand above Telephone: 617-891·1155g~~~mthe crowd. Telefax: 61 7-890-5633 

The Language Source Telex: 951-671 . Copyright 1987bylanguage Processors, Inc. LPland LPI Logoarclradcmarks ofl"'·mguagc Processors, Inc. 
Thecompanies mcnlioned aOOvc own numerous registered trademarks. L ---------------------~ 

LPI: PL/I, COBOL, RPG II, BASIC, FORTRAN, PASCAL, C, DEBUG 
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SWITCHING POWER SUPPLY 

31For PC-XT 135W. 155W(i)For PC-AT 220W 

~ For BABY AT 200W ' .--· -· 
·~ 

' ~ 
• 

4 For TV GAME a. " 5V/7A, " 12V/ 1A, - 5V/ 1A 
b. ~ 5V/10A. " 12V/1A, 5V / 1A 

<W 
CHUNG YU ELECTRONICS CO., LTD. 
P.O. BOX 30-535 TAIPEI, TAIWAN, R.O.C. 
FAX, 002-886-02-3971968 TLX, 24451 CYELEC 
TEL, 002-886-02-3918100, 3414596 

FEMAP 
Easy to use 

Finite Element Modeling 
on the IBM PC 

• Unique User-Friendly 
Interface 

• 	Full 3-D Mesh Generation 
Capability 

• Extensive Graphics 
• Not Copy Protected 
• Interfaces 

- MSC/NASTRAN, pal 
- ANSYS and PC/linear 

FREE - Neutral File, PATRAN 
Brochure 

FEMAP'S uni11ue user-friendly interface provides a powerful tool for 
constructing 2-D and 3-D models, using a full range of elements. coor­
dinate systems, loads and constraints. A working demo version is 
available with full documentat ion, for $65. 

~ESP 

Enterprise Software Products, Inc. 

P.O. Box 264 • Harleysville, PA. 19438 • (215) 256-1829 
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Items Discussed 
Access 386 ..... .......... ... .. .. ................... $4000 and up 
Advanced Logic Research 
10 Chrysler 
Irvine, CA 92718 
(714) 581-6770 

Alegra Memory Box (2-megabyte version) .............. $475 
Access Associates 
491 Aldo Ave. 
Santa Clara, CA 95054 
(408) 727-0256 

Macintosh SE .... .... ...... . ... .................... ........ $2900 
Macintosh II ............... .. ........ . ...... ...... $4000 and up 
Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 

Microsoft C, Version 4.0 .. ....... ............ ............. $495 
Microsoft Word for the Mac, Version 3.0 ....... .. .....$295 
Microsoft Corp. 
P.O. Box 97017 

Redmond, WA 98073-9717 

(206) 882-8088 

Professional Pascal for the 80386 .......... ......... .....$895 
High C for the 80386 .......................................$895 
Meta\\hre Inc. 
903 Pacific Ave., Suite 201 
Santa Cruz, CA 95060-4429 
(408) 429-6382 

386/ ASM-386/Link .. ............ .... ....... ..... ......... .. $495 

Phar Lap Software Inc. 

60 Aberdeen Ave. 

Cambridge, MA02138 

(617) 661-1510 

For more information, contact Dr. Paul Rapoport, Dept. of 
Music, McMaster University, 1280 Main Street W, Hamilton, 
Ontario, Canada L8S 4M2. 

The Queue Is Flushed 
Well, teammates, this is my last According to Webster column 
for BYTE. A certain software company wants me to write some 
manuals for them and has offered me more money than I care to 
refuse. To avoid questions about conflict of interest, I've agreed 
to step down. It has been a fun two years, and I am immensely 
grateful to Phil Lemmons for giving me the chance to write it. 
My single biggest regret in leaving this column is that I won't be 
able to get to all the products I have yet to cover; to those whose 
products will get skipped, my apologies. I'll still be writing for 
BYTE, doing Programming Projects and System Reviews. 
Thanks to all of you for your kind words, encouragement, and 
criticisms over the past two years. Be good, never bias a MOS­
FET above the source drain, and I'll see you on the bit stream. • 

7hanks to Frank Boosman and Eric ?.ocher of Silicon Beach 
Software; Tom Pennello at Meta Ware; Rick Russell at BYU; and 
Mitch Waite at the Waite Group. 
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HE ULTIMATE REFERENCE FOR 

THE ULTIMATE SPREADSHEET 


e Provides 892 pages 
of detailed Lotus® 1-2-3® 
information packed into one 
handy desktop reference. 

• Covers every command, 
function, and procedure for 
1-2-3' Release 1A and 
Release 2. 

Includes special 
coupons offering substantial 
savings on many popular 
add-on products, including 
Reflex,'" Sideways; and 
Note-It.'" 

NEW from Osbome/McGrav.J-Hill 

1·2·3®: THE COMPLETE REFERENCE 

BY MARY CAMPBELL 

Columnist for IBM'" PC Update, Absolute Reference, and CPA Journal 

AGomPreheosive Desktop Resource 

-Ideal forEvery 1-2·3 User !or 

I -•udes Mone'l·5ai'ing Ce<1iJOll$ 
"" ible -~tt· p"ular 1·2-3Goll1P'1 • 

• Ref~x· • Slde"1)'S" . 
• Note-II'" • Sprea<1sheetAud1tore 

Here's an essential reference for both 1-2-3 beginners and 

seasoned pros! 

A/11-2-3 commands, functions, and procedures are thor­

oughly explained and demonstrated in "real-world" busi­

ness applications. You'll learn practical techniques as well 

as time-saving 1-2-3~ tricks. 

And you can quickly pinpoint the answers you need 

because this book is clearly organized by task. 1-2-3": The 

Complete Reference has all the details on: 

• Printing 
• Macros 
• Graphics 
• Data Management 
• Extending 1-2-3 with Report Writer'" and other software 
• And much, much more. 

1-2-3": The Complete Reference ... Undoubtedly indis­

pensable for 1-2-3 computing. 

$22.95, AQuality Paperback, ISBN# 0-07-881005-1, 

892 Pages 

Other titles in The Complete Reference series include: 
• dBASE Ill PLUS'": The Complete Reference 
• DOS: The Complete Reference 
• C: The Complete Reference 
AVAILABLE at bookstores and computers stores 
EVERYWHERE. 
Or Call Osborne/McGraw-Hill Toll-Free at 800-227-0900. 
In California Call 800-772-2531. 
(Available in Canada through McGraw-Hill Ryerson. Ltd .. Scarborough, Ontario, 
Phone: 416-293-1911.) 

:iv-.'ni~ OsborneMcGraw+lill
1 l'll 2600 Tenth Street, Berkeley, CA 94710 

IBM is a registered trademark of IBM Corp. Lolus and 1·2·3 are trademarks of Lotus Development Corp. Note-It is a lrademark of Turner Hall Publishing. Reflex the Analyst is a trademark of Bor­
land Analytica Inc. Report Writer is a trademark of Lotus Development Corp. Sideways is aregislered trademark of Funk Software .. lnc. Copyrighl © 1986 by McGraw-Hill, Inc. 42-0-024-7000-1 
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dundant art. The price of mem­
ory (both solid-state and disk) 
was going down so fast that 
compressing data hardly 
seemed worth the trouble. Such naive op­
timism has had to yield, however, to ad­
vances in telecommunications. The in­
creasing use of on-line systems like BIX 

'makes data compression desirable; you 
can cut down on your phone bills if the 
software you download is compressed 
with ARC (a public domain archiving 
utility) or a similar system. , 

At the same time, disk drive manufac­
turers have discovered a relatively inex­
pensive way to increase both the capacity 
and the speed of their products: By com­
pressing data "on the fly" with a custom 
chip, you can fit more on a disk with less 
head movement. The same chip expands 
the data when it is read. A large percent­
age of the next generation of microcom­
puter Winchester drives will undoubtedly 
have such run-length-limited hardware as 
a part of their design. 

Many algorithms are used to compress 
data, ranging from the very simple to the 
highly complex, and their efficiency 
varies according to the nature of the data 
in question. The simplest of these algo­
rithms, run-length encoding, finds runs 
of repeating items in the data and replaces 
those runs with a count of the original 
number of items and a single item. It's a 
commonsense idea we use regularly in 
everyday life; for example, we say, 
"please get me three pints of milk at the 
store" rather than "please get me a pint of 
milk and a pint of milk and a pint of milk 
at the store ." 

Three's a Crowd 
Run-length encoding is easy to imple­
ment in a program, but it can be applied 
at different levels. Moreover, it is effi­
cient for only certain kinds of data, name­
1y, those in which many repeating runs 
occur. For example: 

Run-Length Encoding 

Dick Pountain 

A few years ago, it seemed that IBM PC color-text screens. I've Compress data 
data compression on personal written a program that uses a 
computers might become a re­ mouse to "paint" text-modeby replacing repeating items with 

a count and one item 


It's u2terly usele2s for compre2sing 
ASC2I text data, which typica2ly con­
tains only the o2casional double le2ter or 
repeated space. 

In this case, we accomplished no data 
compression at all, as the count takes up 
as much space as the letter it replaces. 
Run-length encoding shouldn't be ap­
plied to runs of one (which would nearly 
double [i.e., ldlolulbllle] the size of 
the sentence) or two items. 

Binary data is a different matter. On a 
bit-mapped graphics system, for exam­
ple, the screen data contains many long 
runs of adjacent pixels with equal values, 
representing blocks of the same color. 
These can be run-length-encoded for 
storage and communication . (Some 
graphics-file formats for the Macintosh 
already exploit run-length encoding.) In 
fact, since only two possible values are 
present, a 0 and a 1, it is sufficient to 
record the count alone, with alternate 
counts referring to 0 and 1 alternate! y. 
For example, a black patch on a single 
scan line of the screen might look like fig­
ure la and be encoded as in figure I b. 

This scheme treats the screen data as a 
continuous stream of bits, regardless of 
byte or word boundaries. However, you 
need to do a lot of "bit-twiddling" to ex­
tract the bits from a stream of bytes or 
words. In addition, corruption (or loss) 
of a single byte in the encoded data totally 
destroys the decoded image. Hard disk 
encoding systems also treat the data as a 
bit stream, but they use a custom VLSI 
chip to perform bit extraction and error 
checking. 

An Easier Way 
I've recently been playing with a much 
simpler scheme for run-length-encoding 

screens on the color graphics 
adapter, employing a wide 
range of colors achieved by 
dithering, using the extended 

ASCII characters 176 through 178. 
(Dithering means getting the effect of 
extra colors by putting pixels of different 
colors next to each other; for example, if 
you alternate red and green pixels, the re­
sulting color looks like yellow. It isn't a 
"true" color, because if you look at it 
closely, you can see the individual red 
and green pixels-but it does look like 
yellow. By using all the possible combi­
nations of ASCII 17 6, 177, 17 8, fore­
ground and background colors, you can 
create 120 new "false" colors in text 
mode.) 

The resulting screens are attractive and 
colorful, but they occupy 4K bytes of 
memoty each. By using run-length en­
coding, you can usually squeeze them 
down to 300 to 1000 bytes, making it fea­
sible to include them in the code of a pro­
gram, for example, as help screens . 

An IBM color-text screen (in 80-char­
acter by 25-line mode) consists of two 
thousand 16-bit word values. The 2 bytes 
in each word contain the color and text 
data. The first byte represents a color at­
tribute; the second, a character code. 
Dumping one page of the color-adapter 
memory to a file in this manner produces 
a 4000-byte file. Run-length-encoding 
this data compresses all the areas repre­
senting solid blocks of color or repeated 
characters (like a box frame), although it 
doesn't do much for English text. 

The first design decision you must 
make is what length of runs you want to 
encode. As you can see, it is folly to en­

co11ti11ued 

Dick Pountain is a technical author and 
software consultant living in London, En­
gland. He can be contacted c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH03458. 
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sign itself) instead of two. You should ex­
clude runs of one or two, or you may in­
crease the size of your encoded text. 

An escape character must be unique, a 
bit combination that will never appear in 
the data. Therefore, encoded files must 
not themselves be encoded. The algo­
rithm for run-length encoding using an 
escape character is shown in pseudocode 
form in listing 1. [Editor's note: The al­
gorithms discussed in this and future 
Focus on Algorithms columns will be ex­
pressed both in pseudocode and in a pro­
gramming language. 1he pseudocode 
uses control structures similar to those in 
Pascal or C, as well as the following con­
ventions: Variable names begin with a 
capital letter; a right arrow indicates an 
110 operation; a left arrow indicates an 
assignment to a variable. Parts of the 
pseudocode may be described in plain 
English words; these descriptions will be 
in lowercase.] 

I decided on a more economical 
scheme. Since an IBM PC screen con­

tains 2000 words of data, you can express 
(2 11any possible count in 11 bits = 

2048). Thus, if you make the escape indi­
cator only 5 bits instead of 8, you can 
squeeze both the count and the escape in­
dicator into a single 16-bit word, 2 bytes. 
Any word whose most significant 5 bits 
are equal to the escape indicator is treated 
as a count, and the next word contains its 
value. With this method, encoding runs 
of two incurs no space penalty-but 
achieves no compression. Leaving them 
in simplifies the program logic since you 
only need to treat singletons (runs of one) 
different! y. This scheme never leads to an 
increase in the size of the color-screen 
data; in the worst case, it stays the same. 

I chose F800 hexadecimal as my es­
cape indicator (all 5 top bits set to 1 ); 
therefore, I can't use a screen containing 
an attribute byte with these bits turned 
on. This attribute corresponds to a high­
intensity, blinking, foreground character 
on a white background; I think I can live 
without that combination. Listing 2 con­
tains Compress, a procedure in Turbo 
Pascal that condenses a screen into a file, 
using this compression scheme. For rea­
sons of space, I omitted the checks I nor­
mally perform when opening files. 

The Rest of the Story 
Compressing screens is only half the 
story. You must be able to read the file of 
condensed data into an array in memory 
and then be able to expand the data in this 
array back onto the screen upon request. 
Since I wanted the compressed data to be­
come part of a program-rather than to be 
read in at run time-I chose to store it in a 
Turbo Pascal typed-constant array. Com­
press outputs the condensed data as 
ASCII text, enclosed in parentheses and 
separated by commas, rather than as 
binary information. You can include this 
array directly into your source text, de­
claring it in the form canst picl: 
array[O .. )67] of integer= (246Jl, 
J12J4, ... );. Life is simpler ifyou keep 
a count of the total number of data items 
you have after compression is complete 
(367 in the example) and write this count 
as the !~st item in the condensed file. 

An expansion procedure, Expand (see 
listing 3), reads the elements in the com­
pressed array, extracts the count when­
ever it recognizes the escape indicator, 
and puts that number of attributes/char­
acters into screen memory in sequence. 
To make the expansion as fast as possible, 
I used a memory-fill routine instead of a 
loop for this purpose. Regrettably, Turbo 
Pascal has a FillChar routine for bytes 
but none for words, so I wrote FillW 
(see listing 3) as an in-line machine code 
procedure. [Editor's note: Listings 2 and 
3 are available in Turbo Pascal 3. 0 

code "runs" of one and no help to encode 
runs of two. This means that the encoded 
file will include two different kinds of 
data items: those representing a single 
uncoded value and those depicting the 
count/value pair for a run of values. An 
expansion program must be able to distin­
guish between these two different cases. 
In the example sentence, I cheated by 
using a sentence composed only of letters 
while the counts were digits . This method 
would not have worked if the sentence 
had contained some digits. 

The Escape Route 
The accepted method for making this dis­
tinction is to choose one special escape 
character that cannot represent a data 
value but indicates that the two values fol­
lowing it are a count/value pair. For ex­
ample, you could encode the sequence in 
figure 2a using # as an escape character 
(see figure 2b). This reduces the overall 
compression achieved-you need three 
items to encode any run (one for the # 

(a) 0000000000000000001111111111111110000000000000000000000000000 

(b) 18 15 28 

Figure 1: (a) A section ofthe bit-map data for a single scan line ofa screen 
containing a black patch on a white background. (b) 1he encoded data from (a). 
Since only Os and Is exist in binary data, you need to show only the count. 

(a) 11111112333333333444445 

(b) #7 1 2 #9 3 #5 4 5 

Figure 2: (a) A sequence ofnumeric data without any encoding. (b) 1he same 
data shown in (a) encoded with escape characters, count/value pairs, and singletons. 
1his format describes the sequence ofdata as containing seven Is, a single 2, nine 
3s, five 4s, and a single 5. 

Listing 1: Apseudocode listing ofthe algorithm/or run-length encoding. 

Program Encode 
i tern from input-> Current 
REPEAT 

Runlength <- 0 
REPEAT 

i tern from input -> Next 
Runlength <- Runlength + 1 

UNTIL Next NOT = Current OR no more i terns 
IF Runlength > 1 
THEN (escape character, Runlength) ->output 
END IF 
Current-> output 
Current<- Next 

UNTIL no more i terns 
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Listing 2: The Compress procedure written in Turbo Pascal. This 
procedure will compress a screen into a file using the value F800 hexadecimal 
as an escape indicator and the remaining 11 bits ofdata in a 16-bit word 
for the count. The second 16-bit word will contain the value. 

procedure Compress; 

const escapechar = $F800; 
scrnseg = $8800; 
scrnsize = 4000; 

var OutputFile: Text; 
OutputFileName: string[ 80]; 
runlength,currentword,nextword,scrnofs,items: integer; 

begin 
OutputFileName : = paramSTR(l); 
Assign(OutputFile, OutputFileName); 
Rewrite(OutputFile); 
write(OutputFile,('); 
items : = O; 
scrnofs := 0; 
currentword := Mem\.l(scrnseg: scrnofs]; (read word from screen memory} 
scrnofs : = scrnofs + 2; 
repeat 

runlength : = 0; 
repeat 


nextword : = Mem\.l(scrnseg: scrnofs]; 

scrnofs : = scrnofs + 2; 

runl ength : = runlength + 1; 


until (nextword <>currentword) or ( scrnofs >scrnsize); 

if runlength >1 

then begin (it's a count/ value} 


r unlength := escapechar or runlength; (set 'escape' bi ts} 

write( OutputFile, runlength,, ', currentword,, '); 

if (items mod 12) >= 10 (format into lines} 


then writeln( OutputFile); 
items : = i terns + 2 

end 
else begin (it's a singleton} 

write(OutputFile,currentword,, '); 

if ( i terns mod 12 ) >= 11 


then wri teln( OutputFile); 

items : = i terns + 1 


end; 

currentword := nextword 


until scrnofs >scrnsize; 

write( OutputFile,' *** , items, items ***); 1 );
1 

Close(OutputFile); 

writeln( 'Compressed data written to ', OutputFileName) 


end; 


Precision Data Products'" 

POLY PACK 51/4" 


DISKETTES 

(From Leading Mfr .) 

• Blank Ji;ckets fJV 
•WP Tabs ~ 
• Envelopes 36q: 
• Made in USA Each 

100% Error Free 
Lifetime Warranty Sold ;n Lots of 100 Only 

~,..1-.:, SONY POLY PACK
1-' G.\'! ­
~ Yv ~ 3.5'' DISKETTES 
-~~ ­°Ji: ~.:->ss13STPI .. . . . $1.10Each 

1"\ OS 135TPI ..... $1.23 Each 
Sold In Iota ol 50 only. 

Minimum Order $25.00. S & H: Continenta l USA 
$4.001100 or fewer disks. Reduced shipping charge 
on larger Quantities. Foreign orders. APO/FPO, please 
call. Ml residents add 4% tax. Prices subject to change 
without notice. Hours: 8:30 AM - 7:00 PM ET. 

Precision Data Products'" 
P.O. Box 8367. Grand Rapids. Ml 49518 
(616) 4 52-.1457 • Michig an I ·800-632-2468 
Outside M 1ch1gan 1-800-258-0028 

Inquiry 243 

9-Track Tape Subsystem 
for the IBM PC/XTI AT 

Now you can exchange data files between 
your IBM PC and any mainframe or mini­
computer using IBM compatible 1600 BPI 
9-Track tape. Unit can also be used for disk 
backup. Transfer rate is up to 4 megabytes per 
minute on PCs and compatibles. Subsystems 
include 7' or 10 1/z" streaming tape drive, 
tape coupler card and DOS or XENIX 
compatible software. 
Prices start at $2,995. 

OllRLSTRR., 
9621 Irondale Ave., Chatsworth, CA 91311 

Telephone: (818) 882-5822 

Inquiry 261 

PROFESSIONAL 
CIRCUIT LAYOUT 

with CYA 
Panel size to to 32" 
Up to 16 Layers 
Unlimited Complexity 
I mil (.001 ") database 
Revision Control 

OUTPUT TO: 
Photoplotters 
Penplotters 
Drilling Machines 

IMPORT FROM: 
Gerber (RS-274) 
AutoCAD (opt.J 

Requires EGA or 
compatibile. 

$286.00 
202 G Street Suite 2 
Antioch, CA 94509 
(415) 754-3879roosa 

source code for the IBM PC and com­
patibles on disk, in print, and on BIX 
as COMPRESS.PAS and EXPAND.PAS, 
respectively; see the insert card prior 
to page 321 for details. They are also 
available on BYTEnet; see page 4.] 

In the process of writing Expand, I dis­
covered a neat trick. If I reserved a sec­
ond special attribute indicator (in addi­
tion to the escape indicator) and called it 
transparent, I could leave parts of the 
screen unaltered by incrementing the des­
tination pointer without writing any data. 

I chose 07FA hexadecimal (a white dot on 
a black background); areas of the original 
screen (before compression) painted with 
this character appear transparent to the 
background after expansion, letting you 
design pop-up windows. This is a simple 
form of cursor addressing that costs noth­
ing at expansion time. 

To overcome Turbo Pascal's array-pa­
rameter weakness, which lets you pass 
only one size of array to a given proce­
dure, Expand takes the address of the 

co11ti1111ed 
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DYNAMIC RAMS 
1Mbit ioons S19.00 
41256 100ns $ 3.75 
41256 120ns $ 2.60 

v41256 ~!![1sons 

4464 150rn $ 3.25 
150nsv4164 ••~I•r 

• nocu.so~s • E W.OMS 
,,..J~8Q4M: 27!1'2 ~ ~ 6.95 

11oe1 ''""' ,,q,.oo >IC2S. 'W'Jni!>•"" 	 ' ... 
4 1!1a~ 7·6 ...... HthOCI '2n54 -.. } 

IOQ41·0 emm '159.00 27'21!1 -... I HO 
._. .20 e.mw • ,:2 ,,. 2000< S·HO,,,..,Y·lO &mtt: ~70• I l2'' '~ 1.$ """" 

• 	 S-lAllC ltA.MS 21.l2A >!Al<• I 1. 2'> 

6:2:.M l P..15 1~ I ,.. • IOOO'Hf'-e.iu ln t.IQ-C~ 

15358 Volley Blvd., Cily Of lndu~t1y, CA 91 146 
Phone: 818·369-2688 (Mon·Fri • 8-5) 

ORDER TOLL FR EE 

(800) 892-8889 • (800) 882-8181 
O uh idc Cai1lo:n10 1mid0Cahfo11 iia 

CALL FOR CURRENT PRICES & VOLUME DISCOUNTS. 
Pl !ceShown t•• Co~h • Mo~T.;J1Cc;d/V1SA ood 3% more 


Prices61esubiec! to chcmgo Minirnumo rder S1000 

Co«romio ro~iOent~ mo.isl 0000 5't mies 10• 


Sri•PPlnQ& Hond 'ong UPSGrct..nO $!;.00. \,.l-'5N ~1""•<tNlf" 1 b) 

All t1'.El<Cl1ANOISf IS 1lm ~......' l'HD 
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.PROTECTION 
SERVICES 
XEMAG's new 


Cloaking Device 

Protection for IBM PC's 


• Protects against a ll known software 
and hardware copiers. 

• 	lnstall/ Uninstall for ha rd disk 
systems. 

• 	All ows a predeterm ined number of 
rrotec ted back-up copies. 
Easy menu driven installati on 
onto your soft ware. 
Protections for all formats. 

• Division of Xii:EXCorp. 

1-800-367-6217 
lm1uiry 344 

Storage and Retrieval 
of Documents, Catalogs, 

Manuals on CD·ROM 
With Online's Image Compression and 
Expa nsion Sys te ms, Local Area Network, 
and Laser Printe r Output, we provide 
complete digi tizi ng , re trieval software, 
and hardware solutions. 

CALL OR WRITE FOR FURTH ER INFORMA TION 

ONLINE COMPUTER SYSTEMS, INC. 

Department OPC-81 


20251 Century Boulevard 

Germantown, Maryland 20874 


(800) 922-9204 or (301) 428-3700 

Telex: 3746439 FAX: (301) 428-2903 


OEM and Dealer Inquiries are Invited 

lm1uiry 362 

FOCUS ON ALGORITHMS 

Listing 3: 1he FillW and Ex pand procedures written in Turbo Pascal. 
Expand takes the compressed data generated by Compress and reverses the 
process. It recognizes the escape indicator, notes the count, and places that 
number ofcharacters into screen memory. FillWis a memory-fill routine used 
by Expand instead ofa loop to increase the speed ofthe expansion. 

{Fill <count> words of memory starting at <seg:ofs> 
with the 16- bit val ue <word>) 

procedure FilHl(seg,ofs,count,word: integer) ; 
beg i n 

inline 
($8B I $86 I seg I {MOV AX, seg} 

$8E I $CO I {MOVES,AX} 

$8B / $BE / ofs / {MOV DI ,ofs} 
$8B / $86 I word I {MOV AX, word} 
$8B / $8E / count / {MOV CX,count} 

$FC I {CLD} 
$FJ I $AB) {REPZ STOSW} 

end ; 

procedure Expand( srcofs , p i csize: integer); 

canst escapechar = $F800; {binary 1111100000000000} 
transparent= $07FA; 
scrnseg = $B800; {start segment of vi deo RAM} 

var srcptr, destptr , data , runlength, i : in t eger; 

begin 
srcptr : = 0; 
destptr : = 0; 
while srcptr < picsize * 2 do 
begin 

data : = Mem\I [Cseg: srcofs+srcptr]; {fetch next word} 

srcptr : = srcptr + 2; 

if (data and escapechar) = escapechar {test top 5 bi ts} 

then begi n (it's a count word} 


runlength : = data xor escapechar; {unpack count part} 

data : = Mem\l[Cseg: srcofs+srcptr]; {fetch next word} 

srcptr : = srcptr + 2; 

if data= transparent {col or is transparent} 

then destptr : =destptr + (2 * runlength) {so just bump pointer} 

else begin 


Fill\l(scrnseg , destptr , runlength,data); {fill screen memory} 
destptr : = destptr + (2 * run l ength) 

end 
end 
else begin (it ' s a s i ngleton} 

Mem\l[scrnseg:destptr] :=data ; 
des t ptr : = destptr + 2 

end 
end 

end; 

array , found by the Ofs ( ) function, and 
the size of the array as parameters; index­
ing must be done at a low level with Mem W. 
You can expand a screen with a simple 
call to this procedure, for example , 
expand (ofs( pi cl ), 367); . 

Words versus Bits 
In principle, you can easily modify these 
procedures to compress IBM PC screens 
in either of the high-resolution graphics 
modes. However, compression will be 

less than optimal since runs of pixels in 
the picture cross word boundaries, and a 
program that examines only words will 
miss many runs (or encode them as sever­
al runs). A true high-resolution compres­
sion utility needs to treat the screen as a 
bit stream, which means decomposing 
bytes using the bit-wise logical operators ; 
it is likely to be slow. You can also mod­
ify these programs to form the basis of a 
communications protocol for transmit­
ting color text over public phone lines. • 

http:IOOO'Hf'-e.iu
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PRIORITY ONE ELECTRONICS® 	 Established 1977 

June Sale-a-bration of Savings 

on EPSON® and APPLE! 


EPSONEPSON 
EQUITY" IIEQUITY" I 

20 MB HD SystemStarter System 

software. 

Complete system includes: EpsonComplete system includes: Epson 
Equity II computer w/NEC VJO dualEquity I computerw/256K mem­
speed processor. 640K memory, sin­ory expandable to 640K, single 
gle disl~ drive, 20Mbyte hard drive, disl~ drive, serial & parallel ports. 
serial & parallel ports, monitor and monitor and software. 

Suggested Retail Price $124.3.00 
Suggested Retail Price $2495.00 

$699 $1299 
NEW Apple Macintosh SE 	 Also with 20Mb Hard Disk 
The New Apple® Macintosh™ SE includes all the The New Apple Macintosh SE is also available 
features you wont and need: Super Perform­ with a large capacity 20Mbyte hard disl~ in 
ance. two 800K disl~ drives. two serial ports, place of one of t~e floppy drives. [30th Macin­
one SCSI interface port, and on expansion slot tosh systems operate with speed and grace 
to plug-into special accessories and the world and give you The power to be your best.™ 
of N& DOS software. Suggested Retail Price $3569.00

COMEl21N G -~· COME IN 
----------10\-------­-	 ...,...__, 

PRIORITY ONE ELECTRONICS 

Chatsworth Costa Mesa Burbank Irvine Son Jose 

21622 Plummer St. 462A East 17th St. 1OJJ Hollywood Woy 18241 McDurmott 542 W. Trimble Rd. 
(818} 709-5464 (714} 646-8981 (818} 843-2500 (714} 660-1411 · (408} 435-7300 

APPLE AND EPSON COMPUTERS 	 llpple and rhe Apple Iago 0<e regi>rered rrademarks af Apple Campurer. Inc Apple llGS. 
andMacimasharerrademarksafAppleCampurer. lnclhepawerrabeyaurbesrisarrademarkNOT AVAILABLE By PHONE OR MAIL ORDER of Apple (ompurer. Inc. Epson is a re91srered rrodemork of Seiko Epson Corp. Equiry i5 a 
rrodemor1~ of Epson America. Inc 

"Satisfaction Guaranteed" 

Apple JIGS systems feorure fast 
16-blr data processing, 256K I 
memory expandable to more 1~ rhon 1 Mbyte. eight expansion 

slots inside, and rhe most im­

pressive graphics and sound l SJ 

available. 


Suggested l\eroil ~995.00 _ -JICOME IN ~;~ 
~ 
_., /~' 
~ 

EPSON 
with FREE Printer Stand 

LX66 $219 LQ600 $499 EX.600 $449 
FX66e $359 LQ1000 $689 EX1000 $569 
FX266e$499 LQ2500 $999 G00500 $1495 
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MAS 800 AT Computing System ......... $2, 799.00 MAS 8000 AT Portable System .......... $2,199.00 
• lOMHz "O" wait state, lMb memory • lOMHz, lMb memory 
• 30Mb fast access hard disk drive • 20Mb hard disk drive 

• Enhanced graphics adaptor and monitor • 1200 baud internal modem 

• Monochrome graphics adaptor 
MAS 200 TURBO AT Computing System .. $1, 199.00 30Mb System ............. .... . .. .-..... $2,499.00 

• BMHz, 640K memory 
• 20Mb hard disk drive MAS 2000 TURBO XT Portable System ... $1,599.00 
• Monochrome graphics adaptor • BMHz, 640K memory 

• Clock, calenda1; serial and parallel game ports • 20Mb hard disk drive 
• High resolution monochrome monitor • 1200 baud internal modem 

Color System .... . .. .... . ... . .. .. . ..... $1,499.00 • Monochrome graphics adaptor 

• Clock, calenda1; serial and parallel game ports 
MAS 100 XT Computing System ......... $ 899.00 

• 4. 77MHz, 640K memory MAS 1000 XT Portable System .......... $ l,099.00 
• 1\vo 360K floppy disk drives • 4. 77MHz, 640K memory 

• Clock, calendm; serial and parallel game ports • 1\vo 360K f7oppy disk drives 
• High resolution monochrome monitor • Monochrome graphics adaptor 
Color System ................. . . . ..... . $1,099.00 • Clock, calendm; serial and parallel game ports 

Call us for pricing on custom configurations to meet your system requirements. Quantity pricing available. OEM inquiries 
welcome. One year warranty on all parts, 90 days labor. For more information please call us at 213-306-3804. 

IBM Xf!AT. AutoCAD, Lotus, WordPerfect. dBase lH Plus, Novell , Xenix. and Multi link are respective trademarks or International Business Machines. Autodesk Inc ., Lotus Development 
Corp., WordPerfect Corp .. Ashton·1~le, Novell Inc ., Microsoft Inc., and The Software Link, Inc. 

Systems 
4077 GLENCOE AVENUE• MARINA DEL REY, CALIFORNIA• 213-306-3804 
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In today's informat ion age, shaFing data between your mainframe and 
your PCs is an essentia l link. With TAPENET; users w!ll have .access to 

virtually any m ini or mainframe by being able to write o r read 9 or 7 track, 
industry standard tapes in densities of 200/556/80()/1600/6250 bpi. TAPENET 

consists of an IDT tape subsystem that features the LEO intelligent PC tape controller" for the 
IBM-PC/XT/AT and compatibles including the new 386 PCs. LEO is a state-of-the-art tape 

controller that features a dedicated microprocessor, on board ram for buffering, has external cable 
connectors for easy installation and cabling, and does not require any PC DMA resources. 

Documentation is extensive and includes step-by-step installation instructions and a programmers guide 
with coding examples and BIOS rom source codes. 

IDT offers a complete DOS software package of user friendly window software utilities with help screens that will 
enable you to move data between your PC and your mainframe. Included are: file transfer utilities for both IBM labeled or 
unlabeled tapes in ASCII or EBCDIC, format and dump utilities, and a comprehensive backup/restore utility. IDT also has 
software $Upport for XENIX and PICK operating systems. 


IDT manufacturers both magnetic tape drives and controllers offering a single vendor solution for your data interchange 

requirements and a full time customer support group that is ready to help with any questions you may 

have. IDT also has subsystems for GPIB, RS-232, SCSI, DEC, VME, and Multibus. 


111111111 For more information call: 1•619·587 •0555 
INNOATIVE 5340 Eastgate Mall· San Diego, CA 92121 
DATA (619) 587-0555 ·TWX: (910) 335-1610 
TECHNOLOGY 	 FAX: (619) 587-0160 

Regional Offices: 
Eastern: (609) 596-4538 ·Western: (714) 968-8082Gr.'DOS/XENIX/PICK/IBM are registered trademarks of Microsoft/PICK/IBM respectively 

Important TIPS* for BYTE Subscribers: 

Receive Product Information 10 Days Earlier! 


IDENTIFI 'ION CARD 

John Sample 

785432189 

All you need is a touch-tone telephone and your subscriber I.D. number. 

See instructions facing the Reader Service cards in the back 


of this issue for outrageous time-saving opportunities! 


*BYTE's Telephone Inquiry Processing Sen·ic:e 
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SETTLING FOR A 

TABLET CAN BE A 


SIZEABLE MISTAKE 


A sizeable mistake beca:use a s'©mic digitizer fr0m Sciemc!§ Accessories will giye you more active 
area than any comparably priced tablet. And, due to its unique technology, it do:esn't restrict you to 
one specialized work surface. Now with the GP-7 Mark II you really have room to wor:k. Its 
acti\1-e area has been increasei:I to 26" ~ 20" ($1815.00). J:h'is new rno.ael, along with the GP-8 
($ 3525.00 l with active area up to 60" x 72" -the large format di-gitizing ·champ, are both IBM-PC 
compatible. So d©n't ~ettlefQr .digitizing oo a postage stamp;, !l)PEllil up your workar.ea with a Seience 
Accessories' sonic digitizer. 

All our digitizers, including the three-dimensional model 
GP-8-30, come complete with stylus or cursor and power supply. 
Every model features RS-232 as standard output (parallel and 
2-way communications and .005 resolution optional). OEM versions 
available. Ask about "Easy Digit" start-up software. Directly sup­
ported by AutoCAD. 

For more information, call Skip Cleveland (203) 255·1526. 
Ask for your free copy of "A Guide to Sonic Digitizers." 

SAC® SCIENCE 
ACCESSORIES 
CORPORATION 

A Leader in Digitizer Technology since 1969 

970 Kings Highway West • Southport, CT 06490 • (203) 255-1526 • Telex 964300 
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Inquiry 433 

• For Computer Service BNC CONNECTORS & ADAPTORS 
• For System Installers~ • For Electrical Contractors 

Flat Telephone Cable for. 
Modems and Telephone 
Cable manufactured to tough specifications required 


by most telephone companies. Available in four. six or 

eight conductors. 1 M SM 


4-Conductor $32.50/M $30.00/M 


6-Conductor $42.50/M $40.00/M 


a-Conductor $53.50/M $47.00/M 


PATCH PANELS 
Pat<;h P~~s prOVTda n con1rc:tl~zcdl po11n1 o 019arnzc Cilbll!s. These 
siurcty or.nets ;:ue 19- long lor •aek rnoyntln'il Cul outs ~ 10 for 

~~~~~~;1~<i~':iie:~~R~~~:,c;,,,~~~~~ 
15 Pos1r10N ............... s19.95 

32 POSITION ...... .. .. ..• .. S2 4 .9 5 

48 POSITION ..•.•...••... .. S34.95 


- -·~ "' '"" 
• 1~0 

~ 

1-6_4_ P_O_ S_l_T_IO_N_._._. 

DB-9P Plug 
DB-9S Socket 
DB-15P Plug 
DB-15S Socket 
DB-25P Plug 
DB-25S Socket 

_ . .. . .. ._ _ _ _95.._ _ _ _ _ . . . s_3_9_. _
8Contactlo 50-99 .. .. ........ 1335 


D·Sub·Miniature 08-25 Connector 100 up .. . .... ... . 1295
Connectors ALSO 9 PIN & 15 PIN 0 -CONNECTOR AT SAME PRICE 

lnduslry Standard Conneclors for: Data 
Cables - Computer Sys tems - Peripherals 

10-24pcs 25-49pcs 50-99pcs 

.49 .39 .35 

.54 .42 .39 

.65 .51 .47 

.77 .60 .55 

.77 .60 .55 

.77 .60 .55 

1-9pcs 

.69 

.72 

.85 

.97 

.97 

.97 

-:"-~11-------~------r-----~~------1 
. ,....uff•CA" Twin-ax Cable Twin-ax Connectors 

SPECIAL LOW PRICES ~~ ~ 
-~!)~; ~ 

10-49 2.00... 1G49 
fiJ.!11 2.65ea. ~-!!! 
100-900 2.45 ea. 100-900 

D·Connector to 
Modular Plug Adaptors 
~i~~~r"r~~.~~~~~;~~:,a;i~~~~~·04,;_~c~:-wire telephone 

1 9 s3ss 
6 Contact to • • · · · · · · · · · · · · · ____--1 08· 25 Connector 49 . . . . ... . ... . S3as10_

100-999pcs 

.32 

.35 

.43 

.50 

.44 

.44 

BNCCRIMP BNC TWIST-ON BNC SPLICE BNC"T" 

111-49 .69 ea. 10-49 1.10 ea. 1049 .92oa. 1().4~g 2.30 ea. 
50-99 .99 ea. ~-!!! .85 ea.50-99 .64 ea. 50-99 2.12 ea. 
100-999 .90 ea. 100-900 .78 oa.100-999 .59 ea. 100-999 1.95 ea. 

79¢each 1!! 99¢ each 2!! 

14" DISPLAY MONITORS 
14" RGB COLOR DISPLAYS 

TWO YEAR 

CTX 1400 

• 14" ITL Monochrome 

• 1000 Lines Resolution 
• Swivel Tilt Base 

• Green or Amber CRT 

• Flat Screen Display 

OEM. Distributor, Dealer Inquiries Invited. 

CIX INTERNATIONAL. INC. 

20768 Carrey Road, Walnut, California, USA 91789 

(714) 595-6146 FAX (714) 595.52g3 TELEX 322049 

WARRANTY! 
CGA: Resolution 640 x 200 

CTX 1410 .42 Dot Anti Glare 
crx 1411 .38 Dot Black CRT 
CfX 1421 .31 Dot Anti Glare 

EGA: Resolution 640 x 200 / 640 x 350 
CI'X 1422 .31 Dot Anti Glare 

SPECIAL 
PRODUCT:Crx 14211.P · Long Persistence 

720 x 480, .31 Dot CRT 

CI'X 1424 .39 - Hi-Res 640 x 400 
24 KHZ, _3g Dot CRT 

CI'X 1424 .31 - As Above With .31 Dot 

NOTE: All Color Displays Have Green 
and Amber Text Switch. 
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ALO 218 ........... 429 

ALO 318 ..... . .... . 629 

NEC 

MULTl-SPEED 

•BEST PRICE* 

NEC MUL TISYNC 

T 1100+ & T 3100 

•BEST PRICE• 

SEAGATE 

p 

F 

PS-Parallel ........ 419 +NECGB-1 ....... 859 

P7-Parallel ......... 589 + Vega Deluxe . .... 839 

20 Mb Complete Kit 319 

30 Mb Complete Kit 369 

MITSUBISHI AUM-1371 

Diamond Scan ..... 549 

+ ATI EGA Wonder 779 

SONY MULTISCAN TAPE BACKUP DICONIX 150 

Inkjet Portable Printer+ Ouard ProSync ... 929 20 Mb XT or AT .... 359 

+ Paradise 480 . .... . 969 40MbXTorAT .... 459 Parallel 

*NEW LOWER PRICES *COMPARE &SAVE* 
PRINTERS 

ALPS PRINTERS 
ALO 200 Color, Narrow 
•18 pin. 200/100 cps $429• 
24 pin. 200/120 cps .. . . . , .... 489 
ALO 300 Color . Wide 
•18 pin, 200/100 cps .. ... ... 629• 
24 pin. 2001120 cps .... .. .... . 689 
P2000 9 pin, 2S0/ 12S cps. Wide 
Ser & Par w/Tractor .......... 689 
P2100 18 pin. 400/200 cps. Wide 
Ser & Par w/Tractor . . . . . .. 1129 
P2400 Color. Wide w/Traclor 
18 pin. 2S0/12S cps ...... .... 929 
24 pin. 360/ 180 cps ........... 979 
ALPS Buffer Kits. Fonts. Tractors 
Sheet Feeds. Ribbons & 18 pin/24 pin 
upgrade kits . ... .. ... CALL 
CITIZEN Prlnter1 

1200 ""' 189 
MSP 10 . . . . 279 
MSP 1S ..... . ..•.... , .•.... . . 369 
MSP 20 . . . . . . . . . . . . . . . . . . . . 309 
MSP 2S . 4S9 
Premiere 3S .... 4S9 
Tribute 224 . . . . . 699 
Sheet Feed: MSP 10/ 1 S/20/2S 220 
Sheet Feed: Premiere 3S ..... 390 
*DICONIX 150 InkJet Portable• 
Parallel . . . . . . . .. 299 
•Cu1tom Short Cable Available• 
NEC Printers 
PSXL Color ­ Par .... • ...... 999 
•P6- Par .. . ..... . .. . .... . . 419• 
CP6 Color - Par .. ......... , . . S19 
•P7 ­ Par . . . . .. ... ... 599• 
CP7 Color ­ Par . . . . . . . . . . . . 689 
Bi-Di Tractor for PS , . , , , . , , .. 180 
Uni-Di Tractor for P2/P6 . 60 
Bi -Di Tractor for P2/P6 160 
Bi -Di Tractor for P3/P7 . . . 170 
Bi-Di Tractor for PS . . . . . . 180 
Cut Sheet Feeder for PS . . . .. 3SO 
Cut Sheet Feeder for P2/P6 ... 230 
Cut Sheet Feeder for P3/P7 . . 290 
OKIDATA 192 PLUS . . . ... 329 
193 PLUS .. . . . . . . 499 
PANASONIC 
1080 i " ... .. . . . ... ... 199 
1091 i . . .............•.... ' . . . 2S9 
1092 i . . .................... .. 329 
1S92 .. .. .. . . .. .. .. . . .. .. .. . 399 
1S9S .... '. ' ... ' .... . .. . .... .. 479 
TOSHIBA 321 . . . . . . 449 
NEW 321 SL ...... . ..... ... CALL 
KENSINGTON Printer Stand ... 20 
With Printer . . ............... 10 

*limited Time Otter• 

LASER PRINTERS 
LASER CONNECTION 
Post Script PSJet Printer .... 3699 
PS Jet (Adds Post Script) to H-P 
Canon. OMS Kiss Lasers .... 1999 
NEW OUADLASER-LS1100 . . 3199 

3 DAY AIR EXPRESS 
TO WESTERN EUROPE 

DRIVES 
• All Drlve1 Shown Are Internal • 

FUJITSU/TEAC/TOSHIBA 
360k v, Ht Black (PC/XT) , , .. . $89 
360k 'Ii ht Grey (AT) ...... . . ,. . 99 
1.2Mb'hHt(AT) ..... 119 
TOSHIBA 3.S" 720k. ..... . . 119 
MINISCRIBE Hard Drives 
20 Mb Int 'h Ht w/Cont ... 339 
30 Mb Int 'h Ht w/Cont . . . .. 399 
40 Mb Full Ht (AT) ......... . S99 
70 Mb Full Ht (AT) ... 869 
PLUS HARD DRIVE ON CARD 

•Limited Time Otter• 
•20 Mb HardCard ........ ... 595• 
286 Upgrade Kit .. , ....... .. CALL 

*SEAGATE* 
*HARD DRIVES* 

PC/XT 'h Ht w/Western Digital 
(WO) controller. cables, manual 
software and one year Warranty 
•20 Mb Complete Kii . . . . 319• 
•30 Mb Complete Kii ... 369• 
30 Mb Full Ht (AT) . . .. . . S19 
40 Mb (AT) •1, Ht w/partitioning 
software (SBO value) . ....... ... S8S 
80 Mb (AT)Full Ht w/partitioning 
software ($80 value) 999 

BACKUP 
ALLOY Internal Tape Backup 
'h Ht - Uses Floppy Controller 
w/software & 1 Car1ridge 
•20/25 Mb for PC/XT or AT .. 359• 
•40 Mb for XT or AT . 459• 
ARCHIVE Internal Tape Backup 
'h Ht - Uses Floppy Controller 
w/software & 1 Cartridge 
•40 Mb for PC/XT ....... .. .. 459• 
•40 Mb for AT .... . ... . ... .. 499• 
EVEREX Tape Backup 
20 Mb Internal . . .. . ... . .. .... S79 
20 Mb External . . ... 669 
60 Mb Internal . . . . . . . . ... 799 
60 Mb External . . . . .... 899 
•60 Mb Ext w/OIC Conl ..... 949• 
•Extra OIC Controller . ... . .. 129 • 
Exira Backup Cartndges .. .. CALL 

CHIPS ETC 
64lcRAMsetof9 ............. $1S 
256k RAM Set of 9 .. ........ .. 30 
8087-3 PC/XT S Mhz ...•.. . .. 109 
8087-2 PC/XT 8 Mhz .. . .. . . 139 
80287-3 AT 6 Mhz ... ...... .. . 1S9 
80287-8 AT 8 Mhz . .. . . .. . . .. 2S9 
80287-10 AT 10 Mhz .......... 299 
Inboard 386/ AT Coprocessor . 399 

FEDERAL EXPRESS 
Available 

MONITORS 
MOS Genius 402 Full Pg Text & 
Graphics Display w/cont ..... 1299 
MITSUBISHI 
XC-1409 CGA .. . .... 319 
XC-1410 EGA ... 449 
XC-1430 EGA .. .. . . . 499 
•AUM-1371 Diamond Scan . 549• 
With ATI EGA Wonder 779 
With NEC GB-1 . . . . . 879 
With Quad EGA ProSync 879 
With Vega Deluxe ........ . ... 8S9 
•NEC MultlSync 1401 . .. .. . . 529• 
With A Tl EGA Wonder 7S9 
With NEC GB-1 . . . . .. 8S9 
With Quad EGA ProSync ..... 8S9 
With Vega Deluxe ..• . ... .. .. . 839 
SONY 1311CR- 13" Trlnllron Color 
Remote TV & RGB Monitor . ... 399 
·soNY Multl1can 1302 ....... 599· 
With ATI EGA Wonder .. ..... . 829 
With NEC GB-1 ... . . .......... 929 
With Paradise AutoSwitch 480 . 969 
With Quad EGA Pro Sync . . .... 929 
With Vega Deluxe . . ..... . , .... 909 
TAXAN 
63S (640x400) ............ ... . 419 

With Taxan Graphics SSSSP . S69 
6SO (720x400) . . . . 479 

•With 557 Gold Card ..... 699• 
660 (640x3SO) 12.. . .. 499 

With Sigma/Taxan 400 .. 899 
760 (640x3SO) 14 .. .. .......... 499 

•Limited Time Otter• 
•With 560Auto Switch ..... 629• 

•TAXAN 770 MultlVl1lon .... 549• 
With SS7 Gold Card .. .. 829 
With ATI EGA Wonder 779 
With NEC GB-1 .. . . ...... .. . 869 
With Quad EGA ProSync 869 
With Vega Deluxe . . . . . . 849 

840 (720x400) 16" ........ .. . . 799 
With SS7 Gold Card ...... , . 1069 
With Sigma 400 ..... ...... . 1199 

New 860 EGA 16" .... , .... , CALL 

MODEMS 
•EVEREX Internal 'h Card• 
•Heye1 Compatlble w/1oltware• 
•1200 Bd .. . . . . . . . . $99• 
•2400 Bd . . . . . . . . . . . . . . . ... 199 • 
•HAYES 12008 w/1martcom II 319• 
1200 Ext .. .. .. . ........... ... 369 
2400B w/smartcom II . . . . . . . . S69 
2400 Ext .. .. . . . ... . ... .. .. ... S99 
MIGENT pocket Modem . ... CALL 
PRENTICE POPCOM 1200 Int 249 
POPCOM 1200 Ext . . . . 249 
POPCOM Int w/PFS Access .. 299 
POPCOM Ext w/PFS :Access .. 299 

COPIERS 

CANON P-2S . . .. .. . 899 
SHARP Z-50 ............ ..... S99 
Cartridges .. CALL 

POLICY Min order $50. Prices & availability sub1ec1 10 change. Shipping ch.afgos vary . Puces reflect 
discount for advance payment. Personal/ company checks lake 3 weeks to clear . Add 1% (Min $5) for 
COD. 2% for Discover. MC. & Visa and 4% for Amex . COD requires cash or cashier check . No 
showroom. demos or wa lkin sales. Open acc t PO min order $1000. call !or requiremenls & special 
pr ices. A ll sales fin al Refused shipmen ls subjecl lo a 20% char ge (Min S50) Nol responsible for 
compatibi li ty . 
FOR ADVANCE PAYMENT OR PICKUP. PLEASE CALL FIRST FOR WORKORDER #, 

DISPLAY CARDS 
•ATI EGA Wonder . ... . .. . . $239• 
GENOA SuperEGA .... . ...... 349 
SuperEGA Hi Res .. ......... CALL 
HERCULES New lnColor Card 339 
NEC Multisync GB-1 ....... . . 339 
PARADISE AutoSwitch 480 .. . 379 
OUADRAM OuadEGA ProSync 339 
TAXAN SSSSP Color w/Par Por1169 
SS7 Gold Card - EGA .. 299 
TAXAN S60 AutoSwitch - Same as 
Paradise AutoSwitch ..... . . . . 279 
•VIDE0-7 Vega Oelux ....... 319• 
MICROSOFT Windows ........ 80 
•With Any EGA Card .. ....... 65• 

KEYBOARD/MOUSE 
IBM PC Orig inal Keyboard . . . Sl 49 
KEYTRONIC 515t PC/ XT . . . .. 159 
515 1 lor AT ....... .. ..... . ... 179 
IMS I Mouse w/Dr Hallo II .... 79 
Optimouse Ser w/Dr. Hallo II . 109 
Optimouse Bus w/Dr Hallo II . 139 
LOGITECH C7 Ser w/Plus 
•C7 Ser w/Loglpalnl ... . . 
Cl Ser w/Dr Hallo II .... . . 
•BUS w/Loglpalnt ......... . 

1 MICROSOFT Mouse 
Serial/Bus .. .. . .. .. 119/109 
MOUSE SYSTEMS PC Mouse 
Ser w/New PopUp Menu ....... 99 
PC Mouse Ser W/Dr Hallo II .. 109 
Bus+ w/Designer PopUp Menu 109 
SUMMAGRAPHICS 
Summa Mouse serial w/Pad 

POWER 
REPLACEMENT POWER SUPPLIES 
With 4 pwr/drive connectors 
1 S0/200 Walts . . $69199 

COMPUTER ACCESSORIES 
Power Direclor P2/P1 S .... $89199 
DATASHIELD 
300 Walts Backup .. . ....... . . 369 
•350 Turbo Backup ......... 499 • 
S00/800 Walts Backup .. . . 5991699 
•NEW Solid Stale 3" High UPS• 
SS 400 wans UPS . . . . .... 699 
SS 700 Walts UPS . . . . . . 899 
KENSINGTON Maslerpiece .... 99 
Masterpiece Plus .... ......... 119 
•NEW Masterpiece Remote .. 119• 
MINUTEMAN 
2S0/300 Walts Backup ... . 299/ 469 
S00/1000 wans Backup .. 599/ 1199 

FAX MACHINES 

AT&T 3S10 D .... .. ........ $1999 
CANON FaxPhone 10 ....... 1599 
•SHARP FO 200 ........... 1399• 
SHARP FO 620 .. .. . ......... 1199 
FAX Paper . . . .. ... . .. CALL 

COD American Express 
Discover MC VISA 

714-897-2100 
12605 HOOVER STREET, GARDEN GROVE, CA 92641 



•eg1s1ered 1raaema1ks 01 Mie1osor1 Corp 

EX-1000 
• 9 PIN DOT MATRIX 
• COLOR CAPABILITY 

JllATARr 
52051 

BUILT FOR HOME & 
BUSINESS 
• 68000 Microprocessor 
• 512K memory 
• CPU wilh RF modulator 
• Single-sided disk drive (360K) 
•Mouse 
• Monochrome monitor 

$499 

$995 

MON-FRI: 10 AM-7 PM • SAT 10 AM-6 PM • CLOSED ON SUNDAYS 

• 300 CPS (DRAFT)/60 C.PS (NLO) • NEW LASER PRINTER 
• PARALLEL & SERIAL 

$544 

MODEL 
HS-80 

Hl-80 

COLOR 
OPT. KIT 

$75 

PERFORMANCE 
LETTERJET. PORTABLE 

PLOTTER . 80 COL 

• 6 PAGE PER MINUTE 

~OMES THE 
~ ( VERSATILE & POWERFUL 

.JMPUTER ... 

THE LEADING EDGE® 
INFINITE MEMORY 
SYSTEM'" 
• Fully configured Leading Edge 

Model "D'"' personal computer 
• 360K Floppy drive 
• 	One Leading Edge'" Infinite 

Memory Drive" featuring Bernoull i 
technology (40 ms ave access lime) 

• 	Two 20MB removable Leading 
Edge" Infinite Memory Cartridges·· 

• Complete documentation 

LIST $1995 CALL FOR BEST PRICE 

LEADING EDGE' 

s°P~~ MODEL "D"™ 
• 4.77 MHz & 716 MHz 
• Complete 2 floppy system 
• Hi-res TTL monitor 
• Printer w ith cable 
• 10 disks & paper 
• Software 

OPTIONAL UPGRADES: ADD 
• LEADING EDGE 12008 MODEM $t00 
• 20MB HARD DISK WllNSTALLATION .. S375 

Pree includes printer. monitor. keyboard. parallel & serial ix:irt. clock/calendar. 

MSDOS. GW-BASIC. word processor cable. accessory 


Leai:Mg Edge aod 1090 and Mooel ··o·· are regosteied trademarks and Leading Edge, lnfin,1e Memory 
System. tnl1n 11e Memory Onve. lnl1noie Memo1y Canr1d9e are t1ademarks ol Leadrng Edge P1oduc1s. A. 
Inc 8emou!h Technology is a registered 1rauemark o! Iomega Corp MS·DOS ana GW Basic are lEAOIN G EDGE 

LX-86 120/16 CPS, 9 PIN, 80 COL $189 L0-2500 


FX-86E 240/48 CPS. 9 PIN, 80 COL $344 EX-800 


FX-286E 240/48 CPS, 9 PIN, 136 COL $484 EX-1000 


EPSON PRINTER RIBBON, STAND, TRACTOR, CUT SHEET FEEDER IN STOCK! 

C M LAB (818) 282-9403 
P.O. BOX 7148, ALHAMBRA, CA 91802-7148 


MANUFACTURER I DISTRIBUTOR 


AUTHORIZED RETAIL DEALER 

LQ-800 
• 24 PIN LETTER QUALITY 
• 180 CPS (DRAFT)/60 C.PS (LO) 
• 7K BUFFER 
• PARALLEL & SERIAL 

HP LASER JET PLUS..$475 
OR DIABLO · 

PRICE MODEL 
$219 L0-800 

CALL L0-1000 

S44.56/month 
3 yr. f1nanc1ng$1170 or 

• 30MB HARD DISK WllNSTALLATION $475 
• COLOR MONITOR UPGRADE . $225 

• 300 DOTS PER INC.H 
• 470 KB IN TERNAL BUFFER 

$BEST 

IC CARD 

630 EMULATION 

$CALL 

PERFORMANCE PRICE 
180/60 C.PS, 24 PIN. 80 C.OL $475 

180/60 C.PS, 24 PIN, 136 C.O L $654 

324/108 CPS. 24 PIN. 136 COL $968 

300160 C.PS , 9 PIN . 80 C.OL $414 

300/60 C.PS , 9 PIN, 136 COL $544 

CALL FOR VOLUME 
DISCOUNT 

SAME DAY SHIPPING 

MON-SAT 9 A.M-6 PM. Inquiry 446 
(PACIFIC TIME) 

* ATARI ST comes standard with parallel & serial po1ts. MIDI 110 ports. game port 
& mouse por1 

• 	 200/o off ST software (except Antic) 
• 	 Desktop Publishing software in stock 

Publisl11ng Partner . .5119.95 
• 	 DAC Easy Accounting software $79.95 
• 	 1200 B modem $99.00 

90 days same as cash financing upon credit approval 

(818) 282-6110 • (818) 282-4592 

BLUE CHIP sv HYUNDAI 
COMPUTER 
• 8088 MICROPROCESSOR 
• 512K RAM 
• 360K FLOPPY DRIVE 
• PARALLEL/SERIAL PORTS 
• 6 EXPANSION SLOTS 
• 130 W POWER SUPPLY 
• HI-RES HERCULES 

GRAPHIC. GARD 
•DOS 3.2 $579 
• BLUE CH IP HI-RES GREEN MONITOR $79 

CLONE MASTER 
AT CLONE $1269 


640K, 6 & 10 MHZ. 1.2 MB FLOPPY 

WD·2 CONTROLLER. AT KEYBOARD 


MONO GRAPHIC. CARD & MONO MON ITOR 


COLOR TURBO XT PC/XT CLONE 
V-20, IMB RAM 640K RAM 
360K FLOPPY DUAL FLOPPY 
150 W POWER SUPPLY 150 W POWER SUPPLY 
AT KEYBOARD AT KEYBOARD 
COLOR GARD MONO GARD 
RGB MONITOR $845 MONO MONllOR $595 

PARTS & PERIPHERALS (Qty. 25 +) 
TURBO 640 K MOTHERBOARD . . . . S89 
MONO CARD & PRINTER PORT .S52 
C.OLOR GRAPHIC. CARD .. .544 
MULTI-FUNCTION CARD .. S70 
1/0 GARD . RO 
PARALLEL CARD . . .. 515 
SERIAL GARD . . .522 
DUAL GAME PORT .S15 
AB SWITCH FOR PRINTER . .S30 
6' PRINTER CABLE .. S 6 

COLOR SYSTEM 

$799 

JllATARr 
lOLIOSTF'" 
BUILT FOR BUSINESS, 
ENGINEERING & 
EDUCATION 
• 68000 Microprocessor 
• 1 MB memory 
• CPU with built-in double sided drive 

(720K) 
•Mouse 
• Monochrome monitor 

$849 
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~Compusat Call: (213) 676-4766 

~Computer Services Advanced Technology 

COMPUSAT $399 COMPUSAT $699 COMPUSAT $1269 TRUE $1299 
BASIC XT COM.PLETE XT AT 	 IBM XT 

• 	4.77 Mhz 

• 	256k RAM 

• 	One 360k Drive 

• 	XT/AT Keyboard 

• 8 Expansion Slots 

• 150W Power Supply 

w/Samsung $549 
Monitor 

DRIVES 
Fujitsu 360k ... . . . . . ... $ 85 
TEAC 360k . . ........... 89 
10MB w/controller . . . . . . 269 
20MB w/controller . . . . . . 359 
30MB w/controller. . . . . . 409 
30MB (AT) .. . ... .. .... 549 

HAYES COMPATIBLE 
MODEMS ·· 

2400 Baud . . . . ........ $239 

1200 Baud ... . . . ... . . . . 99 


MONITORS 
Color RGB (Hi-Res) ... . . $289 

SAMSUNG 
Flat-Screen (Mono) . _. . $ 99 
CD-1452 (EGA) . . ...... 399 

PRINCETON 
Max-12 (Mono) . . . . . . .. $169 
HX-12E (EGA) . . . . . . . . . 499 

TAXAN 
T124 (Mono) .. . . . ... . . $119 
T720 (RGB) . . . . . . . . . . . 349 

NEC Multisync . . . . . . . . . 549 

• 	4.7718 Mhz 
• 	640k RAM 
• 	One 360k Drive 
• 	XT/AT Keyboard 
• 8 Expansion Slots 
• 	150W Power Supply 
• 	Clock/Calendar 
• 	Parallel/ Serial/

Game Port 
• 	Monochrome Card 
• 	Samsung Monitor 

Two Drive $749 
System 

• 6/10 Mhz 
• 	512k RAM 
• 	One 1.2M Drive 
• 	XT/AT Keyboard 
• 8 Expansion Slots 
• 	200W Power Supply 
• 	Clock/Calendar 
• 	Parallel Port 
• 	Monochrome Card 
• 	Samsung Monitor 

40 MB $1799 
System 

TOSHIBA T1100+ 
LAPTOP PORTABLE $1599 · 

640K RAM, dual 3.5" drives, Batteries, Serial/parallel ports, 
Composite/RGB video ports, 80x25 LCD display 

NEC MULTISPEED . 
LAPTOP PORTABLE $1499 

640K RAM, dual 3.5" drives, 4.77/9.45 Mhz, LCD Display 

COMPUTER TRAINING CLASSES 
We offer the same training programs that are used nation­
wide at such places as , Ohio State University, Monsanto 
Corporation, Nellis AFB, F.E. Warren AFB, and even the 
U.S. Navy. We have courses in MS-DOS, LOTUS-123, 
OISPLAYWRITE, and WORDSTAR. Call or write for complete 
course descriptions and schedules. 

' 	OUR COURSES INCLUDE: 
• An easy to read and understand workbook 
• 	Visual aids to help make learning easier 
• 	"Hands-On" experience at your own terminal 
• 	15% corporate discounts 
AVAILABLE COURSES: 
MS-DOS • LOTUS-123 • WORDSTAR • DISPLAYWRITE 

Here at Compusat we meet the demand for comprehensive , 
professional personal computer training. Sign up today1 

• 256k RAM 
• One 360K Drive 
• 20MB Hard Drive 

NEW 
IBM SYSTEM 2 MODEL 30 

• 8086 Microprocessor 
• 8 Mhz, 640k memory 
• EGA, CGA, MGA (Built-in) 
• Two 3.5" 790k Drives 
• One 3.5" 

720k w/20MB Hard 

CALL FOR BEST PRICING 

PRINTERS 
CITIZEN 

MSP-10 . . ...... . . $289 
Premier 35. 475 

EPSON 

LX-86 . . .. . ... . . . . . $239 
L0-800 . .......... 529 
L0-1000 . . . . . . . . . . . 689 
L0-1500 . ... . .. . . .. 895 

OKIDATA 

ML192 .. .. .. .. • .$379 
ML 193 . . . . . . 549 
ML292 . . . . . . . . . . . 559 

TOSHIBA 
P321 . . . . .. . $459 

P341E. .... 768 

P351 .. ......... . . . 999 

SEIKO 
MP 180 .. .... . . .. $159 

MS-DOS 
3.2 w/GWBASIC . ... $75 
3.1 . . 35 

TERMS: 
WE ACCEPT PURCHASE ORDERS, CASH. CHECK, 
MONEY ORDERS AND MAJOR CREDIT CARDS. 
PRICES ARE SUBJECT TD CHANGE ANO DD NOT Call: (213) 676-4766 

INCLUDE SALES TA X. 

Visit our newest location: @compusat 
12824 Inglewood Ave. I Hawthorne, CA 90250 Computer Services Advanced Technology az m IEJ 
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Training News: Hands On Learning 

WordPerfect Career AdvancementNow Easy To 
Learn 

Hands 0 n Learning 
Holds Interest, Saves 

Time and Money 
"It's amazing" says one manager at an 

east coast pharmaceutical company, 
"employees using the learning disks get 
so involved they stay after hours. You 
just can't walk away from it". A patent 
lawyer liked it so much he bought a 
copy for his mother. 

Novices Become Experts 
WordPerfect users need help getting 
started. The All-Hands-On Learning 
Disk is a private tutor for WordPerfect 
users: it provides complete, in depth 
training in all WordPerfect's capabilites. 

Learn By Doing It Right 

Hands On Learning Corporation can teach you C from your 1V screen 

Learn C by Video 

Acclaimed Video Course Speeds Learning And 

The Leaming Disk works directly with Boosts Earnings - Now Available for Rent 
WordPerfect. It is not a simulation. 1B d · 1 k ti th f t "It's fantastic." says Barry Pronk, now 
. Y omg ~ea ~or . correc Y. e trs a systems programmer at a Miami 

time, learnmg time 1s dramatically re- optical firm. "I couldn't afford $1000 
duced, while retention is improved by as for a week-long c course, and most 
much as 300%. books on C left me cold. But the C 

The Best Way to Learn Video Workshop, helped me to round 
PC Magazine calls the Leaming Disk out my programming background." 
"more thorough, more interesting, & The Developers Choice 
more enjoyable than the others." It's the C Language is the choice of software 
fastest and best way to learn WordPer- developers around the world who like 
feet. And the training experts who de- its power and portability. But new C 
signed the disk are so confident of its ef- programmers often hit snags getting up 
fectiveness that we offer a 30 day to speed because C can be tricky to 
Money Back Guarantee. Order now. 
Send in the coupon below or call 
800-537-0040. 
Network versions and site licenses are available. 
Please call for more information. 

!Send" th;-AttHa-;;ds On WordPerfuct G.;;ing-Oisk I 
1for WordPerfect version 4.1Dor 4-2 D for $79 
plus $3 shipping/handling. 

1 

1Name 

1company 
1 
IAddress ___________ 
I 
1City____ State__ Zi ,_.______ 

1 
IPhone 

ICheck enclosed D Visa D MC D 
Icard #____________
1 
I . .Expirat10n Date_________ 

:cALL 800-537-0040 

learn. 

Learn at Home or Work 


1Hands On Learning Corporation 1 our staff yawning.", says one training 
Three Courthouse Lane - Dept. 86 manager.1 1 

L _ _ C}_he_!_m:!o~, !!A_O 1!_2'±_ _ _ -1 
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Great Student Materials 
Previously only available for sale, the 
Workshop is now offered for use by 
individuals on a rental basis. Tuition 
for the Workshop is $99.95. The 
tuition includes the rental of the course 
for two weeks, and a set of student 
materials containing Learning to 
Program in C by Dr. T. Plum, the C 
Video Workbook and the C Video 
WorkDisk - all of which are yours to 
keep. Order now! 
Call 800-537-0040 or send in 
the coupon below. 
Purchaseoptionalsoavailable- call for more information 

Now finally, the All-Hands-On C r - - - - - - - - - -. - - - -, 
Video Workshop makes it possible for 

you to lear.n C language a~ home or at 
I work, quickly, econom1cally, and 
I 	enjoyably. The All-Hands-On C Video 

Workshop contains six one hour 
modules that capture the essence of a 

5-day C Language course. You will 
learn all features of C from operators 
and expressions through pointers and 
structures. 
The Corporate Standard 
The C Video Workshop is in use at 
hundreds of corporations like DEC, 
IBM, and Lotus. They find it to be the 
most comprehensive C course ever, 

and the first video package 
programmers like enough to finish. 
"This production is educational and fun 
to watch. Other video courses just left 1 

S~n.d me the All-Hands-On C Video rental 
I kit m VHS D or Beta D format. The 
I tuition is $99.95 plus $12 shipping/handling I 
1 and includes two week tape rental plus stu- t 

dent materials(Student materials are mine
1 

to keep).
1 Name____________ 
1 

Address
1 

City____s1a1 Zil'---- ­

Phone____________ 

Check enclosed DVisa DMC D 
Card Number__________ 

Expiration Date--------­

Hands On Learning Corporation 
Three Courthouse Lane 

Dept. 85 
Chelmsford, MA 01824 

L--------------1 
AK·Hands·On, WorkOisk. & Leaming Disk are 11adem<1rk.s ol Hands On Learning Coll> 

Inquiry 445 



Buy dBASE III+ 

Get dBook Free! 


AsITTONTATE 

dBASE III Plus 

Buy the World's Best Selling Relational Data Base 
from your Best Software Source, and get your choice 

of one of these books, absolutely free! 
Advanced Programmer's Guide dBASE III PLUS Programming: 

Featuring dBASE III and dBASE II Tips and Techniques 
By Luis Castro. Jay Hanson andTom Rettig ByCaryN. Prague and James E. Hammitt 

Suggested List Price $28.95 Suggested List Price $19.95 
A technical reference for ..---------• Filled with programming

intermediate and advanced dBASE Ill PU IS routines, applications tips, 
programmers familiar with PROGRAMMI:'\G and techniques, this is ari 

.Tu·~ & Tl' t:11:-.;r,Qtt:s.
dBASE®. Authored by the ideal book for new users of 

Ashton-Tate® Software dBASE Ill PLUS as well as 
Support Center and .....,._..I• • dBASE veterans. Look for 
independent dBASE tips and techniques on 

consultants. Contains over dBASE III PLUS 

650 pages on debugging 
 commands, database 


techniques, subroutines, 
 management, menu 

structured programming, 
 systems, screen 

terminal codes, reserved 
 programming, applications

.l/lb)./11 ,.;~/ 

.J11.1s>:wwords, and much more. development methods,•Consistently hailed as the and more. 
most comprehensive 


dBASE programming 

book available. 


•To Order Call Toll Free 800-227-4587• 
•For Information On Corporate Accounts Call 800-872-2667 (US) • 800-225-9273 (CA)• 

•----------------------.....

800-SOFTWARE 


•940 Dwight Way, Berkeley, CA 94710 • 415-644-3611• 

•11645 Wilshire Blvd., Los Angeles, CA 90025 • 213-820-8009• 


Ashton·Tate, dBASE, dBASE II. dBASE lil and dBASE Ill PWS are regt.stered trademarks of Ashton·Tate 
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Limited Edition E'1TE Collector Prints 

#A 

J 

Intelligent Reflections 

Technological Breakthrough 

#C 

# 8 

Storage Space 

• , -­ .. 
0 , ; 

...• 

Number Crunching 

#D 

Popular Byte cover artist Robert Tinney proudly offers these 
flawless art prints, each individually signed and numbered, and 
part of an edition strictly limited to 1000 prints. Each is printed 

on 16" x 20", museum grade acid-free stock to ensure brilliance 
and flexibility for decades to come. The color separations for 

these sumptuoµs prints are made directly from the original 
paintings, helping to guarantee accurate reproduction. Robert 

Tinney himself personally inspects, signs and numbers each 
individual print, along with a Certificate of Authenticity which 

certiftes the number limit and the destruction of the press plates. 

The price of these beautiful limited editions is jUst $55, or $45 
each if you order two or more. Your prints will be shipped flat 

via UPS Blue Label (2-day delivery), and carry an unconditional 
30-day guarantee. VISA, MasterCard or AmEx orders may call 

1-504-272-7266 daytime or evenings. Order now! 

r-----OO~RroRM-----• 
Send me the following Pints at $55, or $45 each for 2 or more.I QTY Tide and ti $ Amount 

1 
I I 
I 
 $4 postage & handling ($15 011erseasJ $
ToW $ _____ 

O I have enclosed check or mon<y_Ottler lo Robe t Tlnney G aphics.I 0 Please send my E._rlnlo C.00. (UPS - include street address).I 0 Bill my 0 VISA D MasterCard 0 American Express Account. 

I 
Card No.: Expires: 

Name: 

I 
 Address; __________________ 


I City: StAle: --- Zip: 

ROBERT TINNEY GRAPHICSI 0 Please send me your f" 1864 N. Pamela Dr.-=­

I 
1 
II 
I 
I 
I 
1 

. I 
' 

L-~:!:!:!::·---!:!~~~!!:."~°!!.J 


Limited Edition E'1TE Covers 
Captivating 16" x 20" Prints 

of Byte's most popular covers! 
Imagine your favorite Byte covers as exquisite limited edition prints, 

attractively exhibited in your office or study! Only 1000 (or less) of 
selected Byte covers are issued every year, and each is personally 

inspected, signed and numbered by artist Robert Tinney. 

The color separations for these fine prints are made from the original 
paintings, thus ensuring the utmost in color fidelity. The printing stock is 

a museum quality acid-free paper produced especially for its 
permanence. Accompanying each beautiful art print is a Certificate of 
Authenticity, also bearing Tinney's personal signature, which certifies 

the edition limit and the destruction of the press plates. 

Prices for these investment quality prints are extremely reasonable: only 
$55 for prints'such as you see pictured here ($45 each !or two or 

more). and even less for smaller prints also available. If you would like 
to consider an investment in one or more of these marvelous pieces, 

use the coupon below to send for our free color brochure. Or call 
1-504-272-7266 daytime or evenings. 

r~! Send me your FREE color broc~- I 
1 Name: . . II Address:____________________ 

State: - --Zip: _____ I 
Shown here ~s Print # A. 
"lnteD!gent Rcflcclions,• in a 
double mat and melal [ 
(not included ~ 

Oty: ________ 

1 
ROBERT TINNEY GRAPHICS I 

1864 N. Pamela Dr. -=ta­
Baton Rouge, LA 70815 •• I 
~ 
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· Professional Print Spooling Software 

COMPUTE WHILE 

YOU PRINT! 


---------PnntQ®-· -------- ­
FINALLY, A REAL MAINFRAME PRINT SPOOLER 


FOR YOUR IBM PC OR COMPATIBLE 

If you spend part of your PC "Using PrincQ could become 
time running applications. Part very addicting, and users may 
of it printing. And a lot of time never want to go back to ordin· 
waiting ... ary printing again." 
Imagine a program that prints 
up to 10,000pages while you run -PC Week 
applications. 
PrincQ does that. And more. FULLY GUARANTEED 
It's the first really complete 

print spooling subsystem for Use PrincQ. If you're not con· 

your PC. And your biggest time vinced PrintQ saves time, in· 

saver ever! creases productivity and en· 


"Pop up" status display lets you monitor and hances printer function, return
control document printing at any time. it within 30 days for a full re­

HOW PrintQ WORKS fund. 
WITH PrintQ YOU CAN ...Run your application programs • Re-start printing from any page. Order now and you'll receive as usual, but instead of stop· •View documents on screen with the PrincQ disk, complete easy ping after the print command, or without printing. to understand documentation,keep right on computing! •Print up to 255 copies auto­ and the Quick Start Card which PrincQ intercepts the docu­ matically. will have you reaping the bene·ments bound for the printer, •Save reports for reprinting. fits of PrincQ in seconds. spools them to disk, then prints • Minimize form changes. PrincQ

them according to your com· groups similar documents. 
mands. • Print in order of priority. Call toll-free or mail 

•Simplify forms alignment. the coupon to order now. 
•Work while printer is down. NOT COPY 1-800-346-7638• Copy reports to ASCII files.PROTECTED • Control from within a batch file. In New Jersey Call
• Use any printer (including laser). 


For users or IBM, 
 201-584-8466•No program modifications re·~ PC, AT, XT, PCjr and Same day shippingquired.~.. - most IBM compatibles. 
on phone orders ... AND MUCH MORE. ~~...... 

. ~ 

. YES Rush me PrintQ for just $89, which includes postage and handling (Canada ­
• add $10 ; Foreign - add $20). Ifl'm not convinced PrintQ saves time, increase­

es productivity and enhances printer function, I 'II return it within 30 days for a full refund. 

Company_______________________ I 
Address ---------------------- ­I ~ I

I I 

ICllY- ---------- St.oto ______ Zip _____ 

D Check enclosed. D Visa D MasterCard D AmEx. 
Acct. No. ______________ Exp.date ______I I 

I 

Signature Phone# 
 .I 

Dealer Inquiries Invited 
Corporate Licensing Available 

~

---- - - - - - - N· e--e-IBM is a registered trade mark of International Business Machines Corporation. 
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TURBO XT· 

$419 


SOFTWARE 
WORO PROCESSING 

DISPLAY WRITE IV. . . . . . . . . . . • . . . . . .. $335 

MICROSOFT WORD 3.1 .. .....•. . ... .... 250 

MULTIM ATE/ADVANTAGE . . . . . . . . . . . . 239/299 

PFS PROFESSIONAL WRITE . ... . . . . . ..... 115 

WORD PERFECT . . . . . . . . . . . . . . . . . .....209 

WOROSTAR/PRO PAK ................ 179/239 

WOROSTAR 2000/2000 PLUS ... 245/289 

DATABASE MANAGEMENT 

d BASE 111 PLUS . . . . . .... .$409 

KNOWLEOGEMAN/2 . • . . . . . . . . . ... 309 

PFS PROFESSIONAL FILE . . . . . . . . . .... 145 

PARADOX . . . . . . . . . . . . . . . . .. 395 

R: BASE 5000/SYSTEM V .. . .... . . . .. 235/359 

REFLEX . ... . •.• . ........... . .... . ... . . 95 

DATABASE MANAGEMENT AOO-ONS 

CLIPPER . • . .. . • .. .. • . . • .. .. . . . . . . . . $349 

EXT. REPORT WRITER .. ...... . .... .... .179 

GENIFER . .. ... ........ ..• .•.. . . . ... .. 225 

QUICKCOOE 111 .... •••• •.• ••••••••• .. . . 149 

QUICK REPORT . .. .. .. . .. .. .. . . . .. . . . . 145 

QUICKSILVER . . . . . . . 379 

SPREADSHEET/INTEGRATED 

ABILITY . .. .. .. . ............... ... .. .$69 

ENABLE . ................. . , ....... .. .345 

FRAMEWORK II . . .. .... . . . .•.. •... . . . . 419 

LOTUS 1-2-3 . .. . . .. . . . . .. . . . . .. . .. . . . 319 

MIRCROSOFT MULTIPLAN .. . ....•... . ... 119 

PFS FIRST CHOICE . . ....... .... ...... ... 95 

SUPERCALC IV (NEW) . ... . .......... ... 225 

SYMPHONY . . . . . . . . . . . . 449 

SPREADSHEET ADD-ONS 

HAL . . . . ...$109 

LOTUS REPORT WRITER . .99 

QUICKCODE FOR 1-2-3 . ........... . ...... 85 

SIDEWAYS . . .•....•....... , ...•.. . ....45 

SPREADSHEET AUDITOR . . .. 95 

GRAPHICS 

CHARTMASTER . . . $215 

DIAGRAM MASTER . .195 

ENERGRAPHICS (NEW) . . . . . . . 309 

FREELANCE PLUS . .. • .. .. . .. . .. . . . . 349 

HARVARD PRESENTATION ............ ... 249 

MAP MASTER ... 229 

SIGN MASTER . 149 

CAD/CAM 

GENERIC CAO . . .. . .. .. .. .. . .. .. • . . . . $79 

PRO DESIGN II ....................... .179 

FIRST CAO. ....................... . . .39 

LANGUAGES 

(MS) BASIC COMPILER . .$255 

(MS) C COMPILER (40). ........ 279 

(MS) COBOL COMPILER . .425 

(MS) FORTRAN COMPILER . .. 279 

LATIICE CCOMPILER . . . . . . . . . 249 

(MS) MACRO ASSEMBLER . .97 

(MS) PASCAL COMPILER . 183 


POLICY: Add 3% (minimum $7.00) shipping and handling. Larger 
shipments may require additional charges. Personal and company 
checks require 3 weeks to clear. For faster delivery send cashier's 
check or bank money order. Add 3% for COD deliveries. California 
residents add 61'2% sales tax. All prices are U.SA. prices and are 
subject to change and all items are subject to availability. Defective 
software will be replaced with the same item only. Hardware will be 
replaced or repaired at our discretion within the terms and limits of 
the manufacturer's warranty. We cannot guarantee compatibility. All 
sales are final and returned shipments are subject to a restocking fee. 
IBM. Compaq, AT & T, Toshiba and NEC are trademarks of their 
respective companies. 
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• 256K MEMORY 
(EXPANDABLE TU 640K) 

• ONE 360K FLOPPY 
• 150 WATT POWER SUPPLY 

• AT STYLE CASE W/SPEAKER 
• 4.7118 MHZ CLOCK SPEED 

• 8 EXPANSION SLOTS 
• AT STYLE KEYBOARD 

•HARD DRIVE, POWER, TURBO LED'S 

IMSI MOUSE 

sag 


• OPTl-MECHANICAL 
• 3 BUTTON • 200 D.P.I. 

• MICROSOFT COMPATIBLE 
• BUNDLED WIDA. HALO II 


MORE SOFTWARE 
LANGUAGES (Cont'd) 

(MS) QUICK BASIC .. .. . . . . .. . .. . . . .. . .. 67 

TURBO C/BASIC . . . . . . 75n5 

TURBO PASCAL (PLUS BCD & 8087) . . .. . .. 59 

PROJECT MANAGEMENT 

HARVARD TOTAL 2 . .LOW PRICE CALL 

MICROSOFT PROJECT . . . . . . . .$239 

SUPER PROJECT PLUS . . . .. .299 

FINANCIAL 

MANAGING YOUR MONEY . .... •. •• .. . .. CALL 

DOLLARS N' SENSE . . . . . . .... ...... $107 

ACCOUNTING 

COMPUTER ASSOCIATES . . . LOW PRICE CALL 

OPEN SYSTEM (3.0) ................... .419 

MISC/UTILITIES 

CARBON COPY . . . . . . . . . . . . . . . • . ... $139 

CONCURRENT PC DOS . . . .169 

COPY II PC . . . . . . . . . . . . ... ... 35 

CROSSTALK XVI . . . . . . . . . . . . . . . . . . • . . .. 99 

FASTBACK . . . . . . . . . . . . . • . . . . . . . . . .. 95 

MICROSOFT WINDOWS ... 67 

NORTON COMMANDER . . . . . .. .. .. • .49 

NORTON UTILITIES . . . . . . . . . . . . . . • . . . . . 55 

PC DOS 3.2/MS DOS 3.2 . . . . . .. . 85 

REMOTE . ... .. .. .... ... . ..... 149 

SIDEKICK/TRAVELING SIDEKICK. . . . 55/49 

SMART COM II . . ..... . ... . ... . ..... . . .. 89 

SUPERKEY . . 45 


STORE HOURS: 

MONDAY - FRIDAY 10 - 6 SATURDAY CALL 


ORDER LINE HOURS: 

MONDAY - FRIDAY 8 - 6 SATURDAY CALL 


STORE ADDRESS: 

20655 S. WESTERN AVE., #104 


TORRANCE, CA 90501 


SYSTEMS 
AT COMPATIBLE 8 MHZ FROM .. . ....$900 

AT & T 6300 FROM . .1299 

COMPAQ OESKPRO 286/386 

PORTABLE II & Ill . . . . • • . . . . . . . . . . CALL 

IBM XT FROM . .............. .... .$1050 

IBM AT 68 FROM ............ . ..... 2500 

IBM AT 339 FROM ........ . .. . . .... 4200 

NEC MULTISPEEO PORTABLE . . . • . . . . . . 1395 

TOSHIBA 1100 PLUS . . . . . . CALL 

TOSHIBA 3100. . . ....... 2895 

AST 286 .. . . . . . . . . . . . . . AS LOW AS 1550 


M 0 D E M s 
HAYES . . .. .CALL 

MIGENT POCKET MODEM CALL 

US ROBOTICS 1200 INT . . . . . . . ... ... $109 

US ROBOTICS 2400 INT . 189 

ANCHOR AUTOMATION 1200 INT . .. .. . .... 109 

ANCHOR AUTOMATION 1200 EXT . .•... . .. 119 


PRINTERS 
HP LAZERJET II .. . ..•.•.• . . . .• . . .. .. $1795 

EPSON FX86. . .... . . . . • . .. .. • . . . .399 

EPSON 286E . .. .. . . . . . .. . . . . . . . . . . . 549 

TOSHIBA EX800/1000. . . . .... CALL 

TOSHIBA P321/P321 SL ..... 509/529 

TOSHIBA P351 .. . .... . . . ............ ... 975 ' 

CITIZEN MSP 10/15 . . .. . 295/395 


NOW FREE PRINTER CABLE W/PURCHASE 

MONITORS 
MITSUBISHI EGA . . .. .CALL 
NEC MULTISYNC . . . . . . . . . . • • • . . . . . . $575 
PRINCETON GRAPHICS . . . . . . • .CALL 
SONY EGA . .............. ... . .. .... .CALL 
TAXAN . . . CALL 

D R I v E s 

FUJITSU 360K OS/DO . . . . . .$85 

IRWIN 110 10MG TAPE BACKUP .. 319 

IRWIN 120 20MG TAPE BACKUP .419 

SEAGATE ST 225 WI CONTROLLER . . 339 

SEAGATE ST 238 WI CONTROLLER . . 399 

SEAGATE 4038 . ... 535 

SEAGATE 4051 . . . .CALL 

TEAC 360K OS/OD . . . .. . . .. . .99 


WE CARRY TOO MANY ITEMS 

TO UST, PLEASE CALL FOR A 


QUOTE ON ANY ITEM. 


(213) 618-8864 

OUTSIDE CALIFORNIA 


CALL 800-482-3325 


Inquiry 443 




-- ----- -- -

Now 
You 
Can 
Too. 

EXTRA! EXTRA! combines the solid A1:Jevel performance of 
the KAYPRO 286i and laser-jet PAGE PRINTER II with Ventura 
Publisher - the proven leader in desktop publishing software. 

Get the extra advantage with EXTRA! EXTRA! from Kaypro. 
The only desktop publishing system that's complete, integrated and 
turn-key ready. Polished, professional documents produced quickly 
and at a fraction of the cost of printing and graphic design. EXTRA! 
EXTRA! Desktop Publishing. Learn all about it at your authorized 
EXTRA! EXTRA! Kaypro dealer. 

=~~=..="~~~® 
-~~~~ .. -- ­
~~~ -.-~­

~~-- ~~­
~~ -~~-- - -~­

Ask about ...- -· -- - - -~ 
COMPUTERS 

,The Future's Built In 
:.=:-=.::...:--===.::==.:-:. 

~{!;,:_;. 
• t .Jt0!1 

Kaypro's Commercial Leasing Kaypro's Revolving Charge PlanII
a-..,.;--­

San Diego San Diego San Bernardino Garden Grove La Crescenra 

Phase 5 Computers, Inc. Byte & Floppy Computers, Inc. Computer Nook Computer Applications Basic Computers 
940 University Avenue 9870 Hibert Street 965 South "E" Street 12792 Valley View 3132 Foothill Blvd. 
619-298-0705 619-271-0611 714-381-3446 714-891-2001 818-957-4515 
Inquiry 439 Inquiry 428 Inquiry 431 Inquiry 430 Inquiry 427 

Trademarks: IBM, AT. International Business Machines. Inc.: 'kntura Publisher, Ventura Software, Inc. 



THE COMPUTER CHRONICLES, THE 
ONLY NATIONAL TELEVISION SERIES 
AIMED AT COMPUTER USERS, OWN­
ERS, EDUCATORS AND COMPUTER 
INDUSTRY PROFESSIONALS. NOW IN 
ITS FOURTH SEASON ON PUBLIC 
TELEVISION. 

CO-HOSTED BY GARY KILDALL AND 
STEWART CHEIFET, WITH COMMEN­
T A TOR GEORGE MORROW, THE 
COMPUTER CHRONICLES KEEPS YOU 
UP-TO-DATE ON THE EVER CHANG­
ING WORLD OF COMPUTING. 

THE COMPUTER CHRONICLES, PRO­
GRAMMED WEEKLY BY COMPUTER 
PROFESSIONALS FOR COMPUTER 
USERS. 

Computer Chronicles is 
nded by Leading Edge 
nd McGraw-Hill's 
ll\lTE magazine. 

LEADIN G ED G f. 
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There's One More 
Computer 

Program 
You 

Need 

Gary Kildall Stewart Cheifet George Morrow 

TOPICS THIS SEASON INCLUDE: 
EDUCATIONAL. SOFTWARE • RISC • UTILITIES 


. DESKTOP PUBLISHING • GUIDE TO MACROS 

RAMRESIDENTSOFTWARE ·ON-LINE DATABASES· MODEMS 


PROJECT MANAGEMENT SOFTWARE • CD-ROMS 

ARTIFICIAL INTELLIGENCE • PERSONAL CAD 


PLUS... 

RANDOM ACCESS 


A WEEKLY NEWS SEGMENT DESIGNED TO KEEP YOU IN­
FORMED ABOUT THE LATEST DEVELOPMENTS IN THE COM­
PUTER INDUSTRY. 
The Computer Chronicles on PBS is a co-produetlon ofWITF/Harrlsburg and KCSM/San Mareo. 



BYTE 
LISTINGS 
~ UR WAY! 

It's easy. Now there are 
three ways to get source­
code listings that go with 
BYTE ar ticles -on disk, 
in print or on li ne. 

LISTINGS ON 
DISK BYTE listings on 
disk are right for you if 
you want to compile or 
run programs quickly. 
Disks are now available 
by ann ual subscript ion as 
well as indiv idua l orders. 
BYTE offers listings in 11 
popu lar di sk fo rmats. 

LISTINGS IN 
PRINT Th is pr int sup­
plement contains source­
code listings described in 
the issues of BYTE. 

LISTINGS FROM 

BIX (BY TE Information 
Exchange) By jo ining 
BIX, you can download 
BYT E source-code 
list ings at standard BIX 
rates. See BIX informa ­
tional ad listed in Reader 
Service index in th is 
issue. 

...: 
FOR DIRECT 
ORDERING CALL 
TOLL FREE: 
800-258-5485 
Call: M-F, 8:30 a.m. to 
4:30 p.m. Eastern Time 

(603-924-9281 for New 
Hampshire residents) 

For credit card 
orders only. 

ON DISK 
Please send me single disks in 
the format checked for the 
following 1987 issues: 

D January D August 

D February D September 

D March D October 

D April D November 

D May D December 

D June D IBM PC Iss ue 

D July 

Disks of listings for December 
1985 and all 1986 issues are 
available at the prices stated at 
the right. Please mark the 
appropriat e format and note 
the issue date below. 

Month - ------- ­

Year - - ------- ­

IN PRINT 
1987 Annual 
Supplement 
Subscription Rates 

IN USA: 
only $18.00 
!Save $9.801 

OUTSIDE USA: 
only $21 .00 
!Save $10 80! 

IN USA: OUTSIDE USA: 
Single Annual Single Annual 
Month Subscription Month Subscription 

(one disk) (13 disks) (one disk) (13 disks) 

5Y. inch: D $8.95 D $69.95 D $10.95 D $89.95 
D IBM PC (Save $46.401 (Save $52.401 
D Apple II 
D Kaypro 2 CP/M 
D Tandy Mod 4 
D MS-DOS 8 Sector 
D Tl Professio na l 

3Y, inch: D $9.95 D $79.95 D $11.95 D S99.95 
D Apple Macintosh !Save $49.401 ISave $55.401 
D Atari ST 
D Amiga 
D HP 150 
D IBM PS/2 

8 inch: D $9.95 D $79.95 D $1 1.95 D $99.95 
D CP/M !Save $49.401 ISave $55.401 

1987 Supplement Issues 
IN USA: 

D January through March 1987 for 
only $6.95. 

D April through 
ly $6.95. 

D July through September 1987 
for only $6.95. 

D October through December 
1987 for only $6 95. 

OUTSIDE USA: 

D January through 
only $7.95. 

D Apr il through 
ly $7.95. 

D June through September 1987 
for only $7.95 

D October through December 
1987 for only 

FOL( 

HER E 

1986 Supplement Issues 
IN USA: 

D January through June 1986 for 
only $8.95. 

June 1987 for on- D July through September 1986 
for only $6.95. 

D October through December 
1986 for only $6.95. 

D 1986 Annual Subscrip tion for 
only $18.00 I Save $4.851. 

OUTSIDE USA: 

March 1987 for D January through June for only 
$995. 

June 1987 for on- D June through September for 
only $7.95. 

D October through December for 
only $7.95. 

D 1986 Annual Subscription for 
$7.95 only $21.00 !Save $4.851. 

IN USA: 
Annual Subscription 
(13 disks & 4 Issues) 

OUTSIDE USA: 
Annual Subscription 
(13 disks & 4 Issues) 

5Y. inch: 
D IBM PC 
D Apple II 
D Kaypro 2 CP/M 
D Tandy Mod 4 
D MS-DOS 8 Sector 
D Tl Profes sional 

D $84.95 
ISave $59.20! 

D $104 .95 
!Save $69.201 

3 y, inch: 
D Apple Macintosh 
D Atari ST 
D Amiga 
D HP 150 
D IBM PS/2 

D $94.95 
IS ave $62.20! 

D S114 .95 
!Save $72.20! 

8 inch: 
D CP/M 

D $94.9 5 
!S ave $62.20! 

D $114.95 
!Save $72.201 

COMBINED DISK 
AND PRINT 
SUBSCRIPTION 
Bundled together, 
giving you the 
conven ience of disk­
based source-code plus 
the ease of reference of 
print. 

JUNE 1987 
Name ___________________ 


Address ______________________ 


City __________ State ___ Zip ------ ­

County or Parish--- - ---- Country ________ 


Credit Card# _________ --- ------- ­

Exp. Date Signature Date _____ 


Please allow 4-8 weeks for delivery. 

FOLi 

HER 

D Check enclosed 

D MasterCard 

D VISA 

D U.S. Funds enclosed Ill ordering 
from outside the U.S. please remit in 
U.S funds drawn on a U.S . bank. 
Thank you.I 
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APPLICATIONS~--O_N_L_Y________ _ _ 


AI, AI, Oh! 

Ezra Shapiro 

I was originally going to title al display of the route it took to VP-Expert is an 
this month's column "Mostly reach a conclusion, in either 
MS-DOS" because two of the text or graphics.inexpensive expert-system program
three products evaluated run on 
IBM PC-compatible machines, 
and I haven't been finding much 
ofnote in the DOS world to rave 
about recently. But the first package, VP­
Expert, is classy enough to deserve its 
own headline . Maybe I'll use that 
"Mostly MS-DOS" head when I start 
getting tons of programs that take advan­
tage of the real power of the Intel 80286 
and 80386, but I'm not holding my 
breath. 

AI for Everyone 
For a while there, if you bought an expert 
system development package, you had to 
have it delivered by armored truck; pro­
grams started at two grand a pop and went 
from there through the roof. The more 
expensive products threw in a week or 
two of training for your personal knowl­
edge engineer, but that was little solace. 
You couldn't fool around with artificial 
intelligence unless you were a reviewer, a 
LISP or Prolog programmer, or a multi­
millionaire. True, Al techniques were 
incorporated into programs like Syman­
tec' s Q&A and Lotus Development's 
HAL, but you were kept pretty far away 
from the guts of the programs. 

VP-Expert (Paperback Software, 
$99.95) strikes me as the first develop­
ment package that has a chance to gain 
widespread public acceptance for micro­
computer expert systems. The company 
has enough marketing and distribution 
muscle to get the product into circulation 
(muscle that earlier efforts have lacked), 
and VP-Expert is inexpensive enough to 
be purchased as an experiment. And it 
seems to be as powerful as competitive 
products costing thousands of dollars 
more. 

So what exactly is an expert system? 
It's a collection of rules for analyzing 
data in much the same way a human ex­
pert would interpret it. An expert system 
is designed with a specific goal in mind, 

that actually works 

like diagnosing a malfunctioning com­
puter or suggesting the appropriate wine 
to drink with dinner. You enter what you 
know about a problem, and the expert 
system matches your information against 
its rules. If it can guide you to a solution, 
it does so, but it's "smart" enough to ask 
for more pieces of the puzzle if what 
you've provided is incomplete or incon­
clusive. The rules are merely a list of log­
ical operations of the IF ... THEN 
. . . ELSE sort, but you can build an 
intricate tree out of simple syllogisms. 

The heart ofVP-Expert is a backward­
chaining inference engine capable of 20 
levels of recursion. In a run-time session, 
you give it the particulars of a situation. 
The program starts with the first variable 
you fed in and tests it against the rules to 
see if it can match its goal; if it reaches a 
dead end, it backs up and tries again with 
a new branch of rules. This process con­
tinues with each variable until the pro­
gram reaches a conclusion. 

VP-Expert is something between a 
programming language and an applica­
tion. You develop your rules with what is 
essentially an abbreviated language, with 
reserved words, variables, block proce­
dures, and even a semicolon at the end of 
every line. However, you don't have to 
worry about file handling, 1/0, or the ac­
tual interface; in that regard, VP-Expert 
is a lot like dBASE. You've got a built-in 
editor (though you can write your code 
with a program editor or a word proces­
sor in nondocument mode), a debugger 
that drops you back to the offending line 
if it spots a syntax error, and several 
forms of program tracing. When you're 
executing an expert system, you can stop 
the engine and ask it why it's doing some­
thing, and it will display the rule in ques­
tion. You can even have it prepare a visu-

The program interfaces nice­
ly with VP-Planner, Paper­
back's spreadsheet, and VP­
Info, the firm's database 

manager. VP-Expert can also make use 
of data files that follow either the .WKS 
(Lotus 1-2-3) or the .DBF (dBASE II or 
III) file format. 

Therein lies much of VP-Expert's 
strength. If you can write generalized 
rules for your expert system, you can 
keep your specifics in a database or 
spreadsheet, thereby breaking your ex­
pert system into a "rule base" and a 
"knowledge base." When the expert data 
changes or grows, you don't have to wor­
ry about recoding your entire rule struc­
ture; you can just edit your database. And 
as VP-Expert itself can modify an exter­
nal knowledge base, you can build a sys­
tem that "learns": If you enter a set of 
conditions outside the program's experi­
ence, it can query you for more informa­
tion and build the new case into its knowl­
edge base. 

VP-Expert gives you more latitude 
than one definite answer per question. 
"Plural variables" let the engine list all 
the possibilities that fit your query rather 
than stopping after it hits the first match 
in the knowledge base. You can also at­
tach a "confidence factor" from I to 100 
to any rule or variable, either in the ex­
pert system itself or as part of your run­
time query. A high confidence factor 
indicates absolute certainty; the lower the 
factor, the less definite the conclusion. 

VP-Expert will compute the overall 
confidence factor for any answer it gener­
ates, so you're not bound into a com­
pletely deterministic system. Although 

continued 

Ezra Shapiro is a consulting editor for 
BITE. Contact him at P. 0. Box 170040, 
San Francisco, C4 94117. Because ofthe 
volume of mail he receives, Ezra, regret­
fully, cannot respond to each inquiry. 
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APPLICATIONS ONLY 

GTEK MODEL 9000 (E)(E)PROM/MPU PROGRAMMER 
If time is money. then let us save some for you. The new model 

9000. using its quick pulse algorithms. can program a 2764 in 
10 seconds. The 9000 offers higher performance than the 
competition has even begun to think about. Baud rates to 

57.600. Supports thru 1024K standard. 8 meg wordwide 
parts with adapter. Cypress proms. mpu's. NO personality 

modules. As with our other programmers. RS-232. ASCII 
data formats. and flexible handshaking make the model 

9000 compatible with virtually any computer . 

MODEL 722 (E)EPROM/MPU PROGRAMMER 
The slandard by which olher programmers are judged. 
With thousands in the field. the time proven 7228 has 
become our most popular programmer. lntelligenl al ­
gorithms standard. Programs a 2764 in one minute. Sup­
ports devices thru 512K. mpu's. eeproms. cmos. NO per­
sonality modules. price $599. 

lnlro ry price $749 

MODEL 7965 GANG (E)EPROM/MPU 
PROGRAMMER 

The 7965 can program eight 2764's in one 
minute using intelligent algorithms. Stan­

ard support thru 512K. eeproms. cmos. 
mpu's. A must for production environ­
ments. Available in stand alone configura­
tion for. . .. $ 979 
or with RS-232 inter! ace for . . $1099 

Single Board Computer 
Model 2010 

• 64to 256K bytes data or program ram. 
• Use 2764 or 27512 eprom or eeprom 

program memory. 
• Uses single ended 9V @ 500 ma supply. 
• Use 8031. 8032. 8751. 8752 mpu. 
• 40 BIT programmable l/O lines. 
• Expansion interface connector. 
• Baud rates to 5 7 .600 baud. 
• Built in 5 volt regulator. 
• Built in rom monitor. 
• Small - 3.5 x 7 inches. 
• 8052AH basic option with EEprom 

ONLY $299.00 WITH MANUAL 

NEW "PX, XT, AT' PRODUCT 
8 PORT RS232 BOARD ­ Completely DOS 
compatible. Satisfaction guaranteed. Call and 
ask about this new board. 

$495.00 

DEVELOPMENT HARDWARE & SOFTWARE 
Drawer 1346, Bav St. Louis, MS 39520 U .S.A. 
MS & Technical Support 1-601-467-8048; TELEX 315814 (GTEK UD) 

, INC. ORDER TOLL FREE 1-800-255-GTEK (4835) 
GTEK. PALASM , CPM, MS-OOS. PC·OOS. ISIS. TASOOS. & CPEmulalor are registered 1radema1ks . 

Ifconstructing an expert 
system from scratch 

strikes }<Jt.J as too much 
1MJrk, VP-Expert has a 

shortcut method 
of creating a rule base. 

confidence factors are not true probabil­
ities-they 're merely a statistical repre­
sentation of likelihood-you can get a 
good feel for the applicability of any an­
swer the program derives. 

If constructing an expert system from 
scratch strikes you as too much work, 
VP-Expert has a shortcut method of 
creating a rule base. You can develop a 
table of examples using the editor (or a 
program that generates pure ASCII, 
.DBF, or .WKS files) and have VP-Ex­
pert induce a set of rules from the data. 
You'll find that you have to edit the result­
ing rule base-to rephrase the questions 
the program asks the user at run time, 
format nice-looking menus, and so on-

but you can avoid having to develop the 
basic logic. 

The documentation that comes with 
VP-Expert is top-rate. I read 200 pages of 
it before loading the program for the first 
time, and I found it to be as good a tuto­
rial as I've seen in a while. There's also a 
full command-by-command reference 
section that makes terrible reading but is 
extremely useful when you're trying to 
use the product. There are quite a few ex­
amples of small systems on the disk, 
keyed to the tutorial. Ifyou want to see an 
example of a big system, the package's 
help program is nothing butanexpert sys­
tem developed with VP-Expert. You can 
dissect and modify it if you like. 

That's about it for the product descrip­
tion. I spent a couple of weeks playing 
with VP-Expert, and it performed exactly 
as advertised. The interface was clean, 
and I had no trouble running the sample 
files and building little expert systems of 
my own. However, I had neither the time 
nor the presence of mind to construct a 
large expert system, which is the real test 
of a program like this. I suspect that the 
use of database and spreadsheet files will 
make large systems possible, and also 
rather quick, but I can't make that claim 
from personal experience. 

I do wish Paperback had included even 
more examples on the disk and a section 
in the manual suggesting possible uses for 
the program. This is a class of software 
unfamiliar to me, and I would have appre­
ciated more guidance. My only objection 
to the program is that many of the sample 
expert systems deal with food choices; I 
kept wanting to leave the computer and go 
fix myselfa snack. 

The $99.95 buys you a copy-protected 
disk; another $10 (plus a signed license 
agreement) gets an unprotected disk. If 
you develop an expert system you'd like 
to sell to the world, you can purchase un­
limited distribution rights to a run-time 
version of VP-Expert for $500. Copies of 
the run-time program can be had for $10 
to $4, depending on quantity, so you can 
run your expert system on several ma­
chines within your company. The run­
time package includes an encryption util­
ity, so nosy users can't mess with either 
your program or your data files; a wel­
come measure of security. 

I am extremely curious to see what 
people do with this product. Will they 
construct expert front ends for traditional 
databases? Develop and market true ex­
pert systems? Or will they just let it 
gather dust on retailers' shelves? I have 
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absolutely no idea. Is the world ready for 
low-cost Al? Time will tell. 

Paint Wars 
Well, I should have known. When I wrote 
in my February column that Graphic­
Works and SuperPaint are complemen­
tary products that are both worthy succes­
sors to MacPaint, I had a sneaking hunch 
that they'd become head-to-head compet­
itors eventually. Sure enough, the two 
products are now borrowing from each 
other like crazy. If this keeps up, they'll 
be identical before too long, and you 'II 
have to base your decision on price and 
support rather than on features. 

Right now, they're still leapfrogging 
each other-one package gets ahead for a 
few months, then a new version of the 
other jumps out in front. All this is hap­
pening so quickly that I doubt I'll be able 
to keep up, and my lead time is relatively 
short; I write these columns only about 
three months before they appear in print. 
So I'm hesitant to say anything extreme 
about my beta version of GraphicWorks 
1.1 (Mindscape, $79.95) because Super­
Paint is bound to catch up soon. 

I like version 1.1. As before, you get 
all the standard MacPaint features in an 
object-oriented environment. You can 
create your artwork piece by piece. When 
you overlay the pieces into a finished ar­
rangement, you don't lose what's under­
neath the way you do with a bit-mapped 
paint program like MacPaint. You can 
reposition to your heart's content. 
There's that incredible variable airbrush 
tool, and overlaid objects can be masked 
in wonderful ways. 

This release adds a long list of spiffy 
features to the product. You get the four 
precious Click Art modification tools: 
free rotation (one of the biggest lacks in 
version 1.0), slant, perspective, and dis­
tort. You now get four palettes of pat­
terns, including laser grays, Imagewriter 
II colors, and spaces for your own cre­
ations. GraphicWorks can import TIFF 
(Tag Image File Format) files from opti­
cal scanners and can edit at laser-printer 
resolution . Context-sensitive tool palettes 
change depending on the type of object 
you're manipulating, which ends a lot of 
confusion. 

Nice rulers have been added, with 
sharp position arrows and a choice of 
dimensions. GraphicWorks can now im­
port and export PICT data. Imported 
PICT files (like those from MacDraw) 
can be scaled but not edited; Graphic­
Works objects exported via the clipboard 
move as PICT images rather than as bit 
maps, for cleaner scaling in their new 
home. A novel command lets you build 
objects as QuickDraw primitives; the ma­
jor result of this is faster printing. 

The product is faster than its predeces­
sor, particularly with complicated docu­
ments. I no longer had the feeling that I 
was always ahead of the program. The 
high-resolution editing was easy to access 
and no problem to use, though I still get a 
bit lost trying to figure out appropriate 
scaling for printing to my QMS laser 
printer. Laser printing also seemed to be 
much quicker with this version. I still 
wish that the snap grid was more flexible 
and that it could be displayed in the paint­
ing areas instead of only on the back­
ground page, but the rulers are a big help 
for precision. 

My favorite aspect of this package is 
still the airbrush, which can be set in 1­
pixel increments from 1 to 96 pixels in 
diameter. The new contextual menus are 
quite good, and I had little trouble using 
the program even though they've added 
so many new features. 

Once again, I'm impressed, but I can­
not suppress the thought that this contin­
uing quest for power is antithetical to the 
original purpose of MacPaint. MacPaint 
was limited, and hence very frustrating 
for the dedicated graphics professional, 
but it was intuitive, simple, and fun. It 
was the program you used to show off 
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Graphic Works 1.1 .....~ ..... $79.95 

Mindscape Inc. 

3444 Dundee Rd. 

Northbrook, IL 60062 

(312) 480-7667 

StarFher.. .. ..... .. ........ . ... $29.95 
Hard/Soft Press 
P.O. Box 1277B 
Riverdale, NY 10471 
(800) 222-9409 (orders only) 

Super Paint ........................ $99 
Silicon Beach Software Inc. 
9580 Black Mountain Rd., Suite E 
San Diego, CA 92126 
(619) 695-6956 

VP-Expert.. ................... $99.95 
Paperback Software International 
2830 Ninth St. 
Berkeley, CA 94710 
(415) 644-2116 

High text. 

Low cost. 
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your Mac, and you could learn to use it in 
10 minutes. GraphicWorks is getting to 
be a heavy-duty tool. That's fine if you're 
serious about your art, but what if you 
just want to have a good time? Maybe its 
designers should take a long look at 
Microsoft Word's "short menu" mode 
and see if they could give GraphicWorks 
a two-level interface, so that Mac graph­
ics could again be fun for the rest of us. 

WordStar Forever 
WordStar 4.0 is supposed to arrive any 
day now, and I'm hoping I'll like it. The 

announced list of features is long and 
commendable, so I've got my fingers 
crossed. However, if it isn't up to snuff, 
I've got my answer. 

I'm having a delightful time with Star­
Fixer (Hard/Soft Press, $29.95 plus $2 
for postage), which I nominate as the best 
utility product ever for WordStar 3.3x. I 
admit those are pretty strong words, but 
this collection of programs is brilliant, 
even if the concept is so obvious that 
you '11 wonder why nobody ever thought 
of it before. 

Every grizzled WordStar user has had 

Microstat® has been the most popular statistics package for microcom­
puters since we introduced it in 1978. In the past three years, Microstat 
has been requested by name on more military contracts than any other 
statistics package. When it comes to coverage, ease of use, accuracy, and 
value, Microstat is unbeatable. Just some of its features include: 

• 	 Data Management Subsystem for file • Does not require a hard 
creation and management. 

• 	 Data Transformations (use existing 
variables to create new ones) 

• 	 Hypothesis Testing (Mean and 
proportions) 

• 	 Three types of ANOVA 
• 	 Simple, Multiple, Stepwise Multiple 

Regression (Can process files larger
than memory) 

• 	 11 Nonparametric Tests 
• 	 Factorials, Permutations, 

Combinations 
• 	 Batch or Interactive Operation 

Microstat is available for MSDOS, PCDOS, CP/M80, CP/M86. 
The price is $375.00. Multiple copy 
discounts and cost-effective site 
licenses are available. To order, call: 

1-800-952-0472 (orders) 

1-317-255-6476 (info) 

ECOSOFf, INC. 
6413 N. College Ave. 

Indianapolis, IN 46220 
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disk to use 
• 	 Read external files (e.g., 

Lotus, dBasell, ASCII) 
• 	 Descriptive Statistics 
• 	 Scatterplots 
• 	 Correlation Analysis 
• 	 Time Series 
• 	 8 Probability Distributions 

• 	 Crosstabs and Chi-Square 
• 	 Frequency Distributions 
• 	 User's Manual 
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to sweat through MicroPro's installation 
program. It takes forever, and when 
you're done, the Backspace and Delete 
keys still don't work correctly. Either you 
heave a resigned sigh and live with Word­
Star's oddities, or you learn about patch­
ing the program with a debugger (I in­
clude in this the "secret" patching 
commands within the installation pro­
gram). Ever since MicroPro stopped giv­
ing away its technical reference notes as a 
freebie, WordStar patchers-to-be have 
had to scour the bulletin boards for tip 
sheets on the program's internals. The 
whole process could be a nightmare. 

Those days are gone. StarFixer is a 
patching program that lets you modify al­
most anything you'd care to change in 
WordStar. What's more, it looks like 
WordStar, and most of its commands are 
similar to those of WordStar. When you 
enter a command, StarFixer patches your 
WS.COM. You proceed through the pro­
gram as if you were preparing to edit a 
document: setting the margins, line spac­
ing, and tabs; changing the help level; 
and so on. Only you're changing the de­
faults within WordStar itself. If you can 
use WordStar, you can use StarFixer. 

You can also do something about 
WordStar's annoyances, like the Back­
space/Delete problem, the length of time 
it takes to display menus and warnings on 
the screen, and that obnoxious sign-on 
message. A companion program, Key­
Fixer, lets you reconfigure your function 
keys and the numeric keypad and even 
add I 0 shifted function keys. Other good­
ies in the package include batch files that 
will run Debug and install WordStar for a 
42- or 43-line display on an enhanced 
graphics adapter monitor and RescueWS, 
a program that will grab an accidentally 
abandoned file out of memory after 
you've exited from WordStar. 

These programs don't do everything 
(Did you know that it used to be a 1-byte 
patch to change WordStar from an MS­
DOS to a CP/M-86 program?), but they 
come pretty darn close. And let's not for­
get the documentation, which is a treat to 
read even if you have no interest in run­
ning the utilities. 

Steve Manes and Paul Somerson, who 
wrote StarFixer, are becoming the gurus 
of WordStar. As Ward Starr and Mel 
Murch, they were the authors of the won­
derful Underground WordStar, a com­
pendium of tips, tricks, and folk wisdom 
about their favorite word processor. 
WhenyoubuyStarFixer, they throw inan 
expanded revision of that classic. Its 
breezy, irreverent style. should serve as a 
lesson to the authors of all computer 
documentation. 

Do I like this program? Take a wild 
guess. • 
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Every month, BIX users (also Macintosh ...................... 325 
known as BIXen), leave 
thousands of messages on BIX. Atari ST ......................... 332 
These messages ask and 
answer questions, solve Amiga ........................... 334 
problems, and express often 
strongly held opinions. The Best 
of BIX is a look at some of the 
most interesting messages. This 
month's contributions come from 
the Macintosh, Amiga, and Atari 
conferences. If you'd like to join 
the BIX community, see the 
advertisement on page 337. 

MACINTOSH 
Not surprisingly, Apple's introduction of the Macintosh SE and the 
Macintosh II has generated some lively discussion on SIX. The following threads 
include comments tro.m BYTE Technical Editor Tom Thompson (coauthor of 
the SE/II preview i1 the April BYTE). Author Larry Loeb is writing a review of the 
SE, which will appear in a future issue. Here, you'll see his initial reactions 
after receiving the SE for review. There's a lively discussion of why the SE 
doesn't use a 68020 processor, plus questions and answers about Mac II 
memory expansion. 

MACINTOSH SE, FIRST REACTIONS 

macintosh/mac.se #2, from tom_thompson (Tom Thompson, 
BYTE Magazine), Tue Mar 3 08:37:27 1987. 

We were able to acquire a Mac SE so that we could handl e 
questions concerning it. We've had a day to examine it before 
sending it out for a thorough evaluation by Larry Loeb. Here's 
what we can report so far: 

1) If you' re going to get one of these puppies, MAKE SURE YOU 
ORDER AKEYBOARD. Apple has unbundled the keyboard from the 
machine, so you can pick from two types of keyboards. A good 
idea, but somebody should make sure you at least get a keyboard, 
because our SE arri·1ed without one. Since the SE gets its 
keyboard I/0 through the Apple Desktop Bus, using a regular Mac 
keyboard is out. To be fair, it might have been a logistics 
snag. Apple did Fed Ex us one that arrived the next day. It 
doesn't seem as solid as the old Mac keyboards. I'm a keyboard 
"banger" (as opposed to a typist), and I 'm afraid some day this 
thing might cave in on me. 

2) Using "Get Information," I obtained .the following version 
numbers for the system files: 

System - 4.0 
Finder - 5. 4 
Scrapbook - 2 .1 
Imagewriter driver - 2. 5 
LaserWri ter driver - 3. 3 
Laser Prep - 3 .3 

J) The control panel devices are broken down into separate 
uni ts that the control panel summons up, apparently to provide 
device independence in future machines. There was no 16-Mllz 
option anywhere in the control panel set tings. 

4) You now have a Restart and Shutdown option in the special 
menu on the Finder. Restart is the old shutdown option (the 

machine reboots) and Shutdown preps the machine for powering 
down (closes files, etc.). Activating Shutdown blacks the 
screen, and you get a dialog box stating that the machine can 
safely be turned off. 

5) The cooling fan sounds louder than I remembered during the 
Apple visits, but my memory. . . 

6) Beepinit works OK with the SE. I installed the Road Runner 
"beeps" as the SysBeep with no problem. It's got a 68000, so 
things should be compatible, but remember t!le size of the ROMs 
has doubled. 

macintosh/mac.se #3, from lloeb (Larry Loeb), Tue Mar 3 
09:56:50 1987. A comment to message 2. 

The mouse is different, too. It slopes down to the cord and 

isn't as boxy as the standard Mac mouse. 


Sucking an BOOK disk onto the hard disk took under 2 minutes. 


I'm NOT giving it back. 


macintosh/mac.se #4, from jamurphy (Joe Murphy), Tue Mar 3 
12:06:32 1987. A comment to message 3. 

Some questions. . . 

A) It has a straight 7. 8-Mllz 68000, correct? 

B) Does it still have the external drive connector? If so, 
does that mean more than two floppy drives are supported? 

C) Isthereanexternaljackforvideo, oristhatonly 
supported through the expansion card? (You need a card for an 
external monitor. ) If so, will we see color video boards for 
the Mac SE? 

D) Finally, if the clock is on the motherboard and will last 7 
years, does that mean there is no way to replace it? Are they 
saying that in 7 years nobody will be using the Mac SE? (In 
other words, that this machine has a ?-year life span?) 

The Mac 512KE is gone, what about the Mac Plus? Its days are 
definitely numbered. 

macintosh/mac.se #5, from l/oeb, Tue Mar 3 12:14:44 1987. A 
comment to message 4. 

1) Yes. 

2) The external disk drive connector is there. Dunno about 
supporting more than two drives, though. 

J) No external video output. 

4) Dealer will have to unsolder and DISPOSE of the lithium 
battery, which is considered hazardous waste material. 

5) I have a functional Plus (hacked Mac, 1 meg with fan) . I 
don't see its days numbered at all. I think there will be a lot of 
512K-to-1-meg upgrading going on as the software that won't 
run on the 512K becomes more prevalent. 

continued 
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macintosh/mac.se #7, from frankb (Frank Boosman), Tue Mar 3 
12:59:01 1987. A comment to message 4. 

The Macintosh 512KE is not gone. It is still being sold, and at 
the same price as before the announcements. The Macintosh Plus is 
still around, too, and again at the same price. 

It's very possible that Apple might drop the 512KE this year, 
but they seem committed to the Plus remaining as an entry-level 
Macintosh. 

macintosh/mac.se #8, from reviews6 (Joel \'Vest), Tue Mar 3 
13:47:461987. A comment to message 7. 

They have to keep the Plus, and probably the 512KE as long as 
they sell. Since they don't have clones to help them out, they 
must keep the entry-level buy-in price low, to allow 
universities and individuals to be able to buy SOMETHING, even if 
the price is less than optimal. 

I think, having seen their announcement, that the Plus will 
remain until Apple decides to drop the price of the SE down into 
the Plus' s range and use it as the entry-level machine. I 
don't expect a big glut of Pluses on the market - particularly 
with Apple's new SIMM (Single Inline Memory Module) memory 
upgrade - since they can be expanded using SCSI peripherals, and 
because everyone now needs an extra Plus around the office to 
be a fileserver. 

I agree, the 512KE' s days are numbered, but as long as they 
sell, Apple might as well continue to amortize their original Mac 
(128) tooling investment. Their main goals for 1987 would 
seem to be: 

1. Standardize the 800K/HFS media. 
2. Standardize the 128K ROM. 
J. Standardize a new System (probably 4 .1). 
4. Ensure that all software runs on the new machines. 

The 512KE doesn't hurt them, since it can meet 1, 2, and 3, and 
the lack of SCSI should be transparent to applications. 512K is 
still enough to do useful work, although MPW 2. 0 will probably 
require a Plus or bigger. 

Finally, in case you missed it, all Pluses are now shipping in 
gray, but I believe (I haven't seen one) the 512KE remains in 
beige. I think that says something about long-term plans. 

MORE REACTIONS FROM THE REVIEWER 

macintosh/mac.se #19, from lloeb, VVed Mar413:05:001987. 

It's been 24 hours since I ripped open the box. Time enough to 
look up and say "Is it good for you, too?" 

It's a good thing Apple does not bundle the keyboard with the 
SE, because the one they sell now is not - ummmm - to my taste. 
(Sounds better than "It rots!" - no?) The space bar is too 
short, there's not enough tactile feedback on the keys. I keep 
mashing them into the circuit board without trying. Needs to 
be stiffer. 

For the last year, my idea of a wonderful system was a Plus 
with an internal MicahDrive. It was fast, furious, and didn't 
bomb. Which, given the then-state-of-the-SCSI Manager, was a 
wondrous thing. The guy who did the software for that drive was 
sometime-BIXer Steve Brecher. The point is that the HD 20 SCSI 
in this beast works as fast as that. Apple has cleaned up the 
SCSI, true. But the elegance of how the drive is integrated 
into the rest of the system shows art. I wonder if Steve Wozniak 
did the drivers? 

I still don't know what the Control key (not Open­
Apple/CMD/Cloverleaf) does. KeyCaps isn't much help there. 
Matter of fact, there's this big arrow key on the top for Reset 
that doesn't make sense to me either. I think it works on the ADB 
stuff. 

It's noisy. Steve Jobs wasn't totally wrong on this one folks . 
My machine has a system-saver fan on it that lets you know it's 
there, but it's unobtrusive. This one sounds like the noise 
the rocket ships make on Buster Crabbe-vintage Buck Rogers 
serials. Sort of a droning buzz that is starting to annoy me. 

Nothing from the Loeb Archives has crashed on it so far with 
the exception of Psion chess. I'm still checking why. Maybe it 
needs its own system with it or a custom resource. 

The guided tour that comes with it is cute, using the 
MacroMind Tour engine. Great for that in-store demo, as it subtly 
shows off with animation and sound what the Mac concepts are. 
Should make a lot of novices look at a character-generated screen 
and say, "Why can't *that* one do what the Mac can?" 

The 4. 0 system seems rock solid. My favorite TMON tricks ;ion' t 
crash it. 4. 0 was sent to developers in the last week (my copy was 
mangled; this happen to anyone else?), and 4 .1 will show up 
with the I I. We will THEN have a universal installation disk for 
all machines. I guess the Installer scripts will selectively 
patch and install for a specific machine. As supplied now, it's 
over 400K ( ! ) , so BOOK drives are recommended before use. 

68020 DEBATE 

macintosh/mac.se #36, from rpierrehumbert \ (Raymond 
Pierrehumbert), Mon Mar 9 23:31 :34 1987. 

Why, oh why didn't Apple put a 68020 in there? The new 
expandability of the SE is okay for those of us using the Mac for 
floating-point number crunching, since it at least allows the 
addition of a coprocessor, but the 68000 will never come close to 
the power of the 68020 (and it doesn't work as gracefully with 
its coprocessor, either). Given the numerous cheap 68020 
upgrades to the Mac Plus that claim backward compatibility 
(e.g., the Novy Systems board), it seems like it wouldn't have 
been so hard for the SE to have been designed around a 68020. 
Sure, the Mac II has a 68020, but it's expensive, big, and not 
portable. Has Apple forgotten the rest of us? 

macintosh/mac.se #37, from lloeb, Tue Mar 10 09:07:53 1987. A 
comment to message 36. 

No, they are leaving that niche for the third-party people 
like Levco. They are going to have enough headaches (Apple, that 
is) just supporting the II. 

macintosh/mac.se #40, from reviews6, Tue Mar 10 13:19:56 
1987. A comment to message 37. 

Everyone keeps cr,mplaining, "Why isn't an SE a Macintosh II?" 

Give me a break. Do you put a 302 Hemi in a Chevette? If you 
want to go fast, Chevrolet will gladly sell you a Camaro or a 
Corvette. If you want luxury, their sister di vision has many 
different Cadillacs to choose from. If you want something small 
and cheap, you don't get fast. 

I don't like the price of the Macintosh I I (as someone who has 
to pay for one). But because of the 68020' s power and additional 
costs, a 68020-based machine will be a high-end product for at 
least 2 years, more expensive by at least $1K than a 68000 box. 
And if I'm going to have that kind of horsepower, I might as 
well shell out the additional $500-$1K for the expandability so I 
can extend the life of the machine indefinitely, add new 
peripherals, and so on. 

continued 
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New! ln·a· Vision is Compatible with AutoCAD 

We created ln•a.Yision 
just for you. The 

engineer who needs 
more productive 
drafting support. 
The designer who 
needs versatility 
for alternate 
ideas or quick re­
visions. The ar­
chitect who needs 
to manage a vari­
ety of working 
drawings. And the 
businessman who 
needs first-class 
presentation mate­
rials as well as de­
tailed flow charts 
and organization charts. 

Point. Click. Draw. 

Now all you do to create complex 
technical drawings, systems designs, 
blueprints, diagrams, illustrations, 
and proposals is point, click and 
draw. With ln•a.Yision's mouse 
support, windowing, icons, 

and pull-down menus, you 
produce drawings more 
quickly, accurately and 
efficiently than ever 
before. ln•a•Yision's 
advanced technology 
includes many features 
not found on compar­
able systems costing thou­
sands more. For example, you 
can pan around in a user-definable 
drawing space up to 68" x 68" and 
zoom in on specific areas for 

( M est popular graphics cards, plot ters. and printers supported.) 

Mi ~rosof t Windo~s-compatiblc. Call f or specific operating 
en vironment requirements. 

•off er good only on purchases af ter January I. 1987 

..Demo requires MS Windows. Full demonstration system for 
tUrs wilhout Windows available for $49.00. 

greater 
detail. Scale, 

FREE AutoCAD Translator 
from MICROGRAFX! 

When you purchase ln•a•Yision 
we'll give you a free copy of our new 

AutoCAD"' translator. The 
Micrografx AutoCAD 
TRANSLATOR (retail value 
$100) bi-directionally 

transforms all drawing 
attributes including colors, line 
styles, overlays, fonts, views and 
object hierarchy. (Send 

proof of purchase and your 
registration card to 

rotate and dimen­
sion symbols, fill an 
area with your 
choices of pre­
defined colors and 
patterns, as well as 

~··••iiiiim Micrografx and we'll return 
I 

draw lines with multiple styles 
and widths. Other features in­
clude overlays, predefined and 
user-definable page sizes, rulers, 
grids, and templates to speed 
popular applications. 

Multi-tasking in a PC­
based CAD system. 

ln•a•Yision uses 
multi-tasking to 
enable you to 
continue 
drawing 

while printing 
hard copies or edit 

multiple drawings simultaneously. 

MICROGRAFX™ 

The Picture of Success. 

your free translator*.) 
We're confident 

you'll agree - ln•a•Yision will 
make your complex drawing tasks 
simple and make you more pro­
ductive. Satisfaction guaranteed. 

MICROGRAFX, Inc., 1820 
North Greenville Avenue, 

Richardson, Texas 75081 . 

Inquiry 184 

AutoCAD is a trademark of Autodesk lNC. 

In-a-Vision, Micrografx Au toCAD T RANSLAlO R, and 
MI CROGRAFX arc trademark s o f MI C ROGRAFX, Inc . 

Microsoft is a trade mark of Microsoft, Inc. 

TO ORDER 
CALL: 
800-272-3729 

Demo disk** or 
brochure available 
to qualified 
customers. In 
Texas or for cus­
tomer support, call 

(214) 234-1769. 



The SE is the size it is because they wanted to keep a similar 
form factor; hence, one slot. If I had an SE, I would be torn 
between a 68020 board, a large-screen display, or IBM 
compatibility ( 8086 + floppy controller), so, clearly, one slot 
is not enough for long. 

macintosh/mac.se #42, from tom_thompson, Tue Mar 10 
16:49:36 1987. A comment to message 40. 

My current feelings about the SE: 

If you've already got a Mac, upgrade it as far as you can take 
it (to a Plus). 

If you don't own a Mac, and have the bucks, get an SE. It has 
the better power supply, the slot, the improved bus bandwidth, 
and-most important-a better SCSI interface. 

If you've really got to have the power of the Mac II, then 
money will be no object and you'll get the Mac II anyway. 

This is *not* to knock the Mac SE (right, Larry?). See the 
don't-own-a-Mac statement above for confirmation. 

macintosh/mac.se #43, from lloeb, Tue Mar 10 17:39:01 1987. A 
comment to message 42. 

If you want most of a II without the color and limited 
expansion, but cheaper, get an SE and an accelerator board. And 
an internal hard disk. 

macintosh/mac.se #44, from all (Eric Klein), Tue Mar 10 
20:08:46 1987. A comment to message 40. 

I agree that it would have been ridiculous to have put the 
68020 in both machines. If both machines had the 68020 chip, 
there really wouldn't be any big differences between the 
machines, except that one computer had one slot and the other had 
six. But Apple should have put a 12-MHz 68000 chip in the SE. 
This would help differentiate it from the Plus. Instead, Mac Plus 
sales will rapidly fade away because the main difference 
between the two machines is that one has no slots and the other 
has one slot. I don't understand why Apple underpowered the 
SE, unless they are trying to get us to spend the extra money on 
the I I. (If this is their strategy, then I must admit that it 
will work over the long run.) 

macintosh/mac.se #45, from lloeb, Tue Mar 10 20:37:29 1987. A 
comment to message 44. 

A12-MHz 68000 (or for that matter any clock cycle other the.n 
the standard one) probably would mean some current software 
wouldn't run. The clock speed on the SE *is* different, BT\/. 
That's one of the ways they get the 75 percent CPU cycle, but they 
divide it down differently to get the standard Mac clock. 

I think Apple wants to sell a lot of SEs to those people who are 
starting to think seriously about Macs in business and haven't 
bought Pluses. They can get a faster box and expand to MS-DOS 
through the port (and get those SEs *bought* by companies or 
institutions that have an MS-DOS fixation) while retaining 
Mac ease of use. 

Scully has called the SE a 11 trojan computer. 11 (One is tempted 
to make jokes about market penetration... ) It will be easier 
for these machines to come in the front door of an MS-DOS shop. 

macintosh/mac.se #46, from reviews6, Tue Mar 10 22:23: 19 
1987. A comment to message 44. 

Everything I've seen suggests that Apple wanted the SE to be 
as compatible as possible. (Does it run Dark Castles? That 
indicates whether it has the alternate screen buffer.) This 

allows them to introduce new technology and even kill the old 
machines without breaking everything in sight. After the HFS 
problems,Appleseemstobebothpushingandpullingon 
compatibility. Pulling by desperately testing new machines 
with old software and building tons of compatibility kludges in 
the new machines just so badly written software will run. 
(Also, to be fair, a lot of software was written before Apple had 
done their job on documentation, like the book Inside 
Macintosh and the Tech Notes, so the odds were stacked against 
the developer getting anything right.) 

They are pushing by taking many of those problems discovered 
by its room full of testers and telling us what not to do anymore. 
That big mailing in late February was great, containing many 
specific problem descriptions (rather than vague, holier-than­
thou admonishments) that can only help in writing better 
software. 

But, as Larry noted, a 12-MHz 68000 would have reduced the 
number of programs that ran. I think it was a very shrewd move by 
Apple. Their new big seller will be compatible with all the 
old software, so their customers will be happy, but there will be 
enough IIs out there that developers will hear about those 
incompatibilities quickly and loudly enough. (Those of us 
frustrated by slow compiles will probably be among the first 
to buy the I!s, thus the developer may break his own software 
first.) 

After a year of 68020 compatibility patch releases and speed 
calibrations, Apple could introduce a 68020 (68010or12-MHz 
68000) as their baseline machine, replacing the SE at 
Mac\lorld 1988 without breaking everything. 

macintosh/mac.se #54, from nz_mhamel (Michael Hamel), 
Wed Mar 11 22:58:261987. A comment to message 46. 

Er - what software wouldn't run at 12 MHz? And if it wouldn't, 
why does it work on the SE? I mean, Apple tells us to rely on 
software loops for timing, so are people doing this? 

In my humble opinion, Apple should have made the 68000 in the 
SE run at, say (just off the top of my head), 11. 7504 MHz.) 

macintosh/mac.se #55, from reviews6, Thu Mar 12 01 :48:45 
1987. A comment to message 54. 

I can't win at Dark Castles at 8 MHz, and I certainly couldn't 
at 12 . Also, some dastardly copy-protection code is left. 

Until Apple published a timing-loop calibration constant, 
the only way to do stuff smaller than 1/60 second (the Time 
Manager is buggy) was a DBA loop, which is directly 
proportional to the clock speed rather than clock time. 

macintosh/mac.se #57, from tom_thompson, Thu Mar 12 
08:30:31 1987. A comment to message 55. 

Also, a number of hardware components, such as the Integrated 
\/oz Machine and the video display, use the 8-MHz clock for their 
operations. Boosting the clock rate would break hardware as 
well as software. The same is true of the Mac I I. It's no surprise 
that the clock rate is double the conventional Mac's clock 
rate and that there are a lot of divider circuits on the 
motherboard. 

macintosh/mac.se #48, from lrozier (Laurence Rozier), Tue Mar 
10 22:27:31 1987. A comment to message 44. 

Given the current street pricing for the Plus, I don't think 
that the SE will swing a large percentage of sales away from the 
Plus for at least a year (at least in the L.A. area). 
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"WINNING COLOR...AND IT 

CAME OUT OFA SHARP COPIER: 

Tlzis is •n unrctouclzed copy m•de by Sh•rp'.5 new full-color copier. ~$~ 

Sharp's new full-color business 
copier, with its advanced tech­
nology, makes all others seem 
obsolete. 

It captures all the vibrance of 
the LeRoy Neiman original. That's 
winning color-color that 's alive. 

And it can reproduce your busi­
ness documents with the same 
astonishing results. From layouts 
to computer graphics. 

It also enlarges, reduces, copies 
slides and makes transparencies. 
All in winning full-color at a sur­
prisingly low price. 

See an authorized Sharp dealer 
for a demonstration. You 'II wonder 
how you ever got along without it. 

For more information, call 
1-800-BE-SHARP, or mail coupon. 

FR EE! A 20" x 30" poster of LeRoy Neiman's "Winning Color·· 
when you visit an authorized Sharp dealer for a full-color copier demonstration. 

JM~J~m:s-M~c~e~i;- - - - - - - - - - ~ 
I General Manager, Copier Division 
I Sharp Electronics Corp. I 
I Sharp Plaza, Mahwah, N.J. 07430 I 
I Please send me more information on Sharp's full-color copier. I 

I NAME I 

: TITLE PHONE : 

I COMPANY ISHARP I ADDRESS I 
FROM SHARP MINDS I CITY STATE __ ZIP I 

© 1987 Sharp Electronics Corp. COME SHARP PRODUCTS"" L---------------------~ 



macintosh/mac.se #50, from tom_thompson, !Ned Mar 11 
10:22:36 1987. A comment to message 44. 

The slot in the SE is *not* a Nu Bus slot (as is the ca3e with 
the Mac I I) . Both the SE and the Mac slots use the same Eurocard C 
connector, but don't make the mistake of thinking they' re 
electrically identical. Also, the card must lie flat in the 
bottom of the SE, while it stands upright in the I I. 

macintosh/mac.se #53, from ccrawfor (Chris Crawford), !Ned 
Mar 11 21: 19:27 1987. A comment to message 50. 

At the SEF meeting the other night, somebody asked Scott 

Knaster what the technical designation for the bus on the SE is . 

Scott hardly blinked before shooting back, "Appl e Macintosh 

SE Bus." There you have it, the official designat i on. 


macintosh/mac.se #60, from rpierrehumbert \ , Thu Mar 12 
22:10:491987. A comment to message 44. 

There is no good reason why a 68020 machine should cost that 
much more than a 68000 machine, since the chip price is such a 
small part of the total system cost. In short, the difference 
in price between a 68020 and a 68000 isn't much more than the 
difference between a turbo-charged Corvette engine and a 
Chevy V-6 (I say this not knowing anythi ng much about car 
engines). Eric Klein's argument seems to be that Apple had to 
deliberately degrade the performance of the SE so that it would 
not compete with the I I. I hope this is not what Apple is 
really doing to us. After all, Big Blue tried it with the PCj r 
(Let them eat chicklets ! ) , and it didn't work. 

macintosh/mac.se #38, from lrozier, Tue Mar 10 09:23:041987. 
A comment to message 36. 

I've heard that Motorola wasn't ready to raise 68020 
production to the level required for the SE. Price may also have 
been a factor, since the decision to go with the 68000 must 
have been made some time ago. 

macintosh/mac.se #39, from lloeb, Tue Mar 10 10:42:381987. A 
comment to message 38. 

Apple at one point shipped a machine to developers that was an 
SE with an 020 in it. Dunno if it was a marketing or technical 
decision, but Levco and others will give tlie SE owner the 
power of the 020/881 combo at probably a cheaper overall system 
price than a I I. 

macintosh/mac.se #58, from rpierrehumbert \ Thu Mar 12 
22:03:09 1987. A comment to message 39. 

But even if Levco cangiveyouan 020/881 board to put in the 
SE, won't you be still limited by the 16-bit bus to memory and the 
basic 8-MHz clock? 

macintosh/mac.se #59, from lloeb, Thu Mar 12 22:10:37 1987. 
A comment to message 58. 

According to the Levco press release: 

The 020 runs at 16 Milz and there is aJ2-bit "internal memory­
expansion bus for running additional high-speed memory modules , 
and a 16-bit I/0-expansion bus for connecting additional 
devi ces such as high-resolution monitors." 

Looks like you get all the good stuff and none of the bad if you 
increase memory on the board rather than in the SE . 

MACINTOSH II COLOR CAPABILITIES 

macintosh/mac.ii #4, from cheath (Charlie Heath), Tue Mar 3 
02:55:14 1987. 

What *is* the color capability for the display card? I heard 
16 colors. What are the color options? Are the color boards byte­
per-pixel? What hardware blitting capabilities do they have? 

macintosh/mac.ii #5, from tom_thompson, Tue Mar 3 08:13:30 
1987. A comment to message 4. 

The color card comes equipped with 256K bytes of memory giving 
it 4 bits per pixel ( 16 colors). You can expand this to 512K for 8 
bits per pixel and 256 colors. If byte-per-pixel means "all 
color bi ts in one byte," the answer is yes (Apple calls this 
"chunked") . There's a special chip called the TFB that 
handles the display, but I don't know if you'd call it a bli tter. 
The video-card documentation never ment i oned blitting . 

macintosh/mac.ii #6, from reviews6, Tue Mar 3. 12:47:26 1987 A 
comment to message 4. 

The Macintosh II Video Card Expansion Ki t, as listed, expands 
the standard display to support 256 colors instead of 16 colors. 

And of course the number of colors is determined by the video 
card and the ability of the display to render those colors. 

macintosh/mac.ii #7, from frankb, Tue Mar 3 13:04:53 1987. A 
comment to message 4. 

There are no hardware bli tting capabilities on the Mac i ntosh 
I I. Everything is still done in software. However, Apple has made 
it easy for third-party developers to integrate graphics 
coprocessors into their cards-especially the TMS J4010, upon 
which the I I 1s transfer modes are based-and has stated in 
materials sent to developers that they themselves were working 
on such a product. 

Of course, said graphics coprocessors would be invi sible to 
the system and applications. No modificat i ons to applications 
software would be needed. 

MAC II MOTHERBOARD MEMORY 

macintosh/mac.ii #14, from all, Thu Mar 5 18:54:441987. 

I read that a Mac II can hold 8 megabytes of memory on its 
motherboard. Does this translate to J2 megabytes of memory with 
megabit chips? 

macintosh/mac.ii #15, from bvanantwerp, Thu Mar 5 19:59:35 
1987. A comment to message 14. 

I believe that is with 1-megabyte chips. 

macintosh/mac.ii #16, from reviews6, Fri Mar 6 03:25:50 1987. 
A comment to message 15. 

The announcement suggests that the II uses the same 1-megabi t 
SIMMs as are available for the Plus &SE. 

macintosh/mac.ii #17, from tom_thompson, Fri Mar 610:37:22 
1987. A comment to message 16. 

There are two banks of memory on the Mac II motherboard. Using 
256K-DRAM chips, that's a total of 2Mb. (Note that the base Mac II 
configuration comes with only one bank populated, or lMb.) As 
the memory density increases over the years, you can add more 
memory to the Mac I I motherboard, like so: 
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INTERESTED IN 


NEW 

SOFTWARE 

TRENDS? 


Look for BYTE's special issue 
''Application Software Today" 
at your favorite newsstand on 
June 17th. 

BYTE announces the first 
':i\pplication Software Today" 
issue-a special extra issue which 
will be sent to BYTE subscribers 
and be available on newsstands 
June 17, 1987. 

In ':i\pplication Software Today'', 
the BYTE editors will explore 
general software issues as well as 
take a comprehensive look at the 
most important application 
programs today. There will be 
feature articles discussing trends in 

application software as well as 
comparative reviews where BYTE 
reviewers choose some of the best 
examples of a particular genre. 

REMEMBER: 

''APPLICATION 

SOFTWARE TODAY" 
WILL BE ON SALE AT 

YOUR NEWSSTAND 

JUNE 17. BE THERE! 

• Learn how tomorrow's 
application software programs 
will help you cope with macro 
languages, conflicts among 
terminate-and-stay-resident 
programs, networking, and 
graphics. 

• Learn about natural language 
front ends, telecommunications 
packages, unique spreadsheets, 
database management software 
models, criteria for picking 
accounting software, and more! 

Don't miss out on this important 
issue. Copies will be on sale at B. 
Dalton and Waldenbooks as well 
as major newsstands and other 
bookstores. 
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1-Mbi t chips --- 4Mb/8Mb where: memory bank !/memory bank 2 
4-Mbi t chips --- 16Mb/32Mb 
16-Mbit chips --- 64Mb/128Mb 

Obviously, we don't have 4- or 16-Mbi t chips yet, but tt1e 
potential is there. Conceivably, you could add memory via NuBus, 
but then you've got to go through a number of additional bus 
cycles to access memory-meaning your best bet is to put it on the 
motherboard. 

As an additional note, memory speeds on the new Macs have 
improved. To wit: 

Old Mac and Mac Plus - 200-nsec memory 
Mac SE - 150-nsec memory 
Mac I I - 120-nsec memory 

Even with the faster memory, the Mac II uses two wait states 
for memory access: one wait state for address translation 
through the hardware memory mapper (HMMU) or 68851 (PMMU) and 
one wait state for memory. 

macintosh/mac.ii #19, from nz_mhamel, Fri Mar 6 18:05:56 
1987. A comment to message 17. 

Interesting. Sun's 3-Series workstations get away with one 
wait state, I think. Also *my* Mac Plus seems to have 120-nsec 
chips in it. Nice to know they aren't needed. . . 

macintosh/mac.ii #20, from all, Fri Mar 619:07:56 1987. A 
comment to message 17. 

How can you fit a 1-Mbit chip in the same spot that was meant 
for a 256K chip? I know it's possible, but I can't figure out how 
it's done. Also, it's interesting that the Mac I I uses such 
slow memory. The memory in this Mac goes for $96. 84 (at $2. 69 
apiece, assuming one chip per 256K for parity checking) 
without any quantity discounts. This is a very small amount of 
money compared to the high cost of this computer. At least 
100-nsec chips should have been used; who needs wait states? 

macintosh/mac.ii #21, from tom_thompson, Fri Mar 619:47:48 
1987. A comment to message 20. 

As I understood it, the only way to eliminate the wait state 
was to use something with a 60-nsec access time. Shows how fast 
that 68020 is booking, doesn't it? 

macintosh/mac.ii #24, from nz_mhamel, Sat Mar 718:09:27 
1987. A comment to message 21. 

It looks as though Apple is going for a conservative design, 
as usual. My 68020 book indicates you have around 120 nsec total 
from valid address to data wanted on a 16-Mllz 68020. Add two 
wait states and that's 240 nsec. If the RAM takes 120, there's 
certainly plenty of time for memory management, buffer 
delays, etc. . . 

The difference between five cycles to read memory (including 
the ROM, I presume?) and three cycles to fetch from the cache 
means there will be some incentive on this machine to keep 
those loops inside 64 longwords. Another job for the compiler 
writers, eh? 

macintosh/mac.ii #34, from skraegeloh (Stefan Kraegloh), Tue 
Mar 10 17:52:05 1987. A comment to message 24. 

Actually it's 115 nsec from Axx valid to data wanted. 
Unfortunately, that's not a very useful specification. If you 
use dynamic RAM, you've got to start the access by asserting 
/RAS. Which, of course, you can do only if you know when a cycle 
will start. So what you were really looking for is the time /AS 

valid to data wanted, which is 85 nsec worst case (at 16 MHz) . But 
then /AS is *not* the only way to tell the "start of an 
external cycle" (hint, hint for those of you with a data book). In 
fact, I've built a 16-Mllz 68020 card (for the VME bus) using 
80-nsec dynamic RAMs and featuring *no wait states*. By the way, 
these RAMs ( IMS2800) were developed by Inmos and are now 
manufactured by IMC. They are available down to 60-nsec access 
time! I 've heard Compaq uses these RAMs in their 386 PC. 

macintosh/mac.ii #35, from alt, Tue Mar 1 O 20:09:31 1987. A 
comment to message 34. 

Actually, the Compaq 386 uses 100-nsec (static) RAMs, which 
is a little conservative. On the interesting side, guess what 
type of RAMs Compaq now uses in ALL their 80286-based 
machines? Also lOD-nsec RAMs. Why Compaq uses the same speed RAMs 
in their 16-Mllz 80386 machines as their 12-Mllz 80286 machines 
beats me. But with their replacement of their 8-Mllz 80286 machine 
line with 12-MHz machines (with no price increases) they have 
become the technological leader of the PC-compatible industry. 
So maybe they aren't so conservative after all. 

ATARI 
I n the Atari section this month you'll find some thoughts on how widespread 
the use of hard disks is in the ST community. Then there's a discussion on 
upgrading 1040 RAM to 2megabytes. 

HARD DISK PREVALENCE 

atari.st/main #1802, from davjon (David Jones), Thu Mar 5 
21:16:261987. 

Does anyone have any idea how many ST users out in the big wide 
world have hard disks? Is it worth making special provisions for 
them in software packages (aside from the usual copy­
protection gripes)? 

atari.st/main #1803, from sprung (Ron Sprunger), Thu Mar 5 
22:28:20 1987. A comment to message 1802. 

You might ask Supra how many they have out. I think they are 
becoming very popular - I have three. I was recently asked by a 
dentist friend to help him set up his ST, and he had a Supra 20­
meg. I believe that any program that doesn 1t run conveniently on 
a hard disk will be in for a *lot* of critic ism - these 
machines are powerful, and a substantial percentage of users 
will be on hard disks. 

To be convenient on a hard disk, a program should be able to 
run from any directory while residing in any other directory. The 
user ought to have a way to tell the program where to look for 
its resources and where to put its results. In addition (and 
extremely important if used for serious purposes), if I 
execute it from e: \ ron, and my wife executes it from f: \ judy, we 
each ought to be able to exercise it on the files in our 
respective directories. I get royally griped with programs that 
dictate where resources and output go or that have a system 
specification for output. Output should go to the current 
directory, but provision should be made for system 
specification, if desired by the user. 

atari.st/main #1805, from tsikes (Terry Sikes), Fri Mar 6 04:49:05 
1987. A comment to message 1802. 

I don't have a figure, but it seems to me that as hard disk 
prices go down and the ST is viewed more as a serious machine, 
many more people will have them. Supporting hard disks should 
be straightforward as far as software development goes, except 

continued 
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Those fantastic Byte covers-and boy, 
do they look great on this stylish, ¥4 sleeve 
T-shirt from Robert Tinney Graphics! 

The colored sleeves and neckline vividly 
complement the full-color design. 

And don't mistake this for a rubbery 
patch that cracks and peels off after 
a few washings. This is true four­
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful, full-color 
image that lasts! 

You'll also appreciate the shirt itself: 
a heavyweight cotton/polyester blend 

which combines tough washability with 
the coo I, soft comfort of cotton . Each 

Byte T-shirt is priced at only $12.50 
#T7 ($11.50 each for3 or more). Be sure to 

include shirt size: C-(child 10-12), S­
(34-36), M-(38-40), L-(42-44), and 
XL-(46-48). Most orders shipped 

within a week. 

#T2-Software Piracy 

#T1-Computer Engineering #T3-lnside IBM 

#T4-Future Past 

#TS-Breakthrough 

r-----------------------------1 
Send the following T-shirt(s) at $12.50 each, or $11.50 each for 3 or 
more. I have included $2 for shipping & handling ($5 overseas). 

QTY. AMOUNTTITLE# 

s 

I: 
Is I 
s 
s 
sII Shipping & handling (see above) s 

TOTAL Is \ YPlease send our COLOR brochure 0 

O I have enclosed U.S. check or money order. mail this coupon to: I 
O C.0.D. (via UPS-stateside orders only) Robert Tinney I 
O VISA O MasterCard O American Express Graphics 

1864 North Pamela Dr. ICard#: I 
Expires: ___Signature: 

Ship my shirt(s) to: 


Name: 


(Business): 


Add . 
City: . 

State 

Baton Rouge, Louisiana 
70815 I 

For VISA, MasterCard or I 
American Express orders, 

or for more information I 
Call 1-504-272-7266 I 
~ ~~rf I 

I· 

L-----------------------------~ 
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for copy protection. However, you can always use the same 
copy-protection scheme as usual on your floppy, and use it as a 
key disk (like Habawri ter). 

1040 MEMORY UPGRADE 

atari.st/main #1918, from jimomura (Jim Omura), Tue Mar 17 
18:46:59 1987. 

Has anybody upgraded a 1040ST to 2 megs? I 'm starting to feel a 
need for a 2-meg machine. 

atari.st/main #1921, from wes.peters (Wes Peters), Wed Mar 18 
05:13:571987. A comment to message 1918. 

Two megs is a little tricky to do. The machine (actually the 
MMU) is set up to address 1 or 2 banks of 256K-bitor 1-megabi t 
chips. You could easily do 2 megs on a 520ST by switching to 1­
megabit chips, but to do 2 megs on a 1040 (or any >1-megabyte 
configuration using 256K chips) would involve grabbing 
individual bits off the chip address lines when either RAS or CAS 
is strobed (while storing the lower bits in a FIFO), using the 
high-bit lines to select one of several banks of 256K chips, and 
then generating your own strobes while latching the stored 
addresses on the address line. Messy, very messy. On the other 
hand, if you replace your 256K chips in your 1040 with 1­
megabit chips, which is fairly simple, you get 4 megs. . . Neat, 
huh? 

atari.st/main #1922, from jim_kent (Jim Kent), Wed Mar 18 
11 :57:09 1987. A comment to message 1921. 

Do you have to do any software fixes for the 1040 to recognize 
the 4 megs? 

atari.st/main #1923, from jimomura, Wed Mar 18 12: 13:49 1987. 
A comment to message 1921. 

OK, anybody got a part number for the 1-meg chips? Also, any 
other jumpering or trace cutting, etc.? 

atari.st/main #1924, from alexl. (Alex Leavens), Wed Mar 18 
16:26:23 1987. A comment to message 1923. 

1) No software changes are necessary; the machine will 
recognize the 4 megs automatically. 2) 1-megchips have a 
different pin-out and 2 more pions than 256K chips do, so 
you'll have to do a *lot* of work to upgrade. 

atari.st/main #1926, from wes.peters, Thu Mar 19 04:29:31 
1987. A comment to message 1923. 

Yeah, 411M believe it or not. . . . try Microprocessors 
Unlimited; I think they advertise in BYTE and I know they do in 
The Computer Shopper. As Alex mentioned, the 1-megabi t chips 
have more pins and a different pattern than the 41256s, so you'll 
have to create a daughterboard to hold the new chips. Other 
than that, it should just be a matter of bringing the extra 
address line and the extra (unused) RAS and CAS signals from 
the MMU. I haven't looked at loading resistors for this yet, so 
don't run off and try it unless you have a real competent 
digital engineer or a disposable ST handy. 

AMIGA 
The highlights of this month's Amiga conference begin with an extensive 
discussion on the accuracy of timing on the Amiga. From there a BIXer receives 
help on a "crashing CloseWindow" problem. We finish up with some 
thoughts on task priorities under AmigaOOS. 

TIMER GRANULARITY 

amiga/softw .devlpmt #3904, from tjeffries (Tom Jeffries), Sat 
Mar 7 02:02:34 1987. 

There was some discussion here several months ago about the 
granularity of timing on the Amiga. (Actually, if I remember 
right, the discussion was on hardware, but bear with me; I have 
a software question.) The company I work for is considering 
porting its main program to the Amiga but was concerned 
because it looked difficult to get timing more accurate than 16 
milliseconds, and we need accuracy to about 1 millisecond. 

I have two questions: Someone did come up with a solution 
based on using the timer, but it looked as though you couldn't use 
the blitter and that timer at the same time. Does ordinary 
text require the blitter? In other words, can a non-graphics­
intensive application take over the timer that the blitter 
uses? (I think it was timer B, but I'd have to look it up.) 

Second, I just ran across a reference in some code that seems 
toindicatethatthe"SendIO(&timerio)"routineaccepts 
arguments in seconds and microseconds. Does that mean I could 
get timing accurate to some number of microseconds (obviously, 
less than 1000 microseconds), or is it just an overambitious 
structure element name? 

amiga/softw.devlpmt #3905, from cheath (Charlie Heath), Sat 
Mar 7 02:19:25 1987. A comment to message 3904. 

Normal text would use the blitter, and it can chomp 
considerable amounts of time even if you have another task 
running at a higher priority, once the text has started. I 
recently had to get a program running with a 50-microsecond 
window of accuracy, and I couldn't do it without disabling 
interrupts during the timed intervals. For 1-millisecond 
accuracy, you probably would not have to disable interrupts, 
but you might have to do some tricks. Does the text absolutely 
have to be displayed while the timing is active? How much 
processing occurs at the 1-millisecond intervals? 

amiga/softw.devlpmt #3907, from tjeffries, Sat Mar 7 13:20:18 
1987. A comment to message 3905. 

I don't need lots of processing, I just need to keep track, in 
1-millisecond increments with a reasonable degree of accuracy. 
Could I use the timer that the bli tter uses? Hmmm. . . if I 
understand what you are saying, it sounds like I would have to 
avoid large amounts of text being written. Do you have any 
idea how long it takes to write a single character to the screen? 

amiga/softw.devlpmt #3910, from cheath, Sat Mar 7 17:20:10 
1987. A comment to message 3907. 

Text speed for single-character I/0 is roughly 3 ms per 
character with standard text routines and roughly 1 ms per 
character with FastFonts installed. 

If all you need is an accurate accounting of time, you can get 
that down to a resolution of a few microseconds using the 
vertical-blank counter registers. It takes a bit of 
calculation to get that into time format, maybe 20 microseconds 
of conversion in assembler. You'd also need a VB lank 
interrupt handler - they' re pretty easy to install with RKM 
documentation. 

amiga/softw .devlpmt #3911, from tjeffries, Sat Mar 7 17:30:32 
1987. A comment to message 3910. 

Thanks cheath, that's exactly what I need. BTll, why so slow 
printing text to the screen? The 68000 al one can do a l ot of work 
in 1 millisecond; I would have expected the blitter to make 
things even faster. 

continued 
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The''first-to-nineteenth-floor'' 

$158,300 disk drive decision. 


Today, in the office elevator, Dave Dodge, 
Electronics Engineer, and Pete Doyle, 
Information Systems Specialist, will firm up 
their disk drive selection for a major 
microcomputer purchase that they are 
making for their company. The buying 
decision is theirs because they are ''Power 
Users" of computers at work and at home. 

Dave and Pete read BYTE, the broad-based 
micro magazine for the computer "Power 
Reader." Due to their authority and 
technical expertise, BYTE readers have 
tremendous clout in their companies' micro­
related purchases. During the next 12 
months, BYTE subscribers with technical 
titles like Dave's and Pete's will buy or 

influence their companies' average purchases of 
$710,097 for hardware, supplies, peripherals 
and software! It's a fact. .. the BYTE reader 
is the "Power Buyer." 

About 90% of BYTE subscribers buy or 
influence their comRanies' micro-related 
P.Urchases. In terms of buying influence, our 
"Dave Dodge" and "Pete Doyle" typify the 
average BYTE reader with a technical job 
title according to the 1986 Hardware and 
1987 Software Purchasing Influence Studies. 

Are you putting the "Power of BYTE" to 
work for your micro products? To find out 
how ... call your BYTE Advertising Sales 
Consultant today. 

THE SMALL SYSTEMS JOURNAL 

One Phoenix Mill Lane 
Peterborough, NH 03458 
(603) 924-9281 

BYTE means business. 
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amiga/softw.devlpmt #3912, from cheath, Sat Mar 7 20:23:40 
1987. A comment to message 3911 . 

The main problem is that there is a lot of setup to work in 
layers , and setup for the blitter. The setup is the same whether 
you do one character at a time or if you do a whole line of 80 
characters . If you set up your own display scr een and manage it 
with your own direct- to- screen text routines, you coul d 
probably do singl e- character I /0 about 50 times as fast, maybe 
more if you really get pushy. Note that the J-millisecond t i me 
is for straight text rendering - if you go thr ough the 
console. device, it ' 11 be a bit slower! 

amiga/softw.devlpmt #3913, from tjeffries, Sat Mar 7 21 :25:35 
1987. A comment to message 3912. 

That ' s more in line with what I woul d expect : 50 times f aster 
for a direct- to- screen routine. Ah, well, the advantages of 
moder n technology. The info you've given me looks good in 
terms of getting project approval from the higher- ups. Most 
likely you' re going to have to put up wi th still another 
programmer asking umptillion questions as I learn the Amiga! 

amiga/softw.devlpmt #3906, from grr (George Robbins, 
Commodore Business Machines), Sat Mar 7 03:48:30 1987. A 
comment to message 3904. 

Did you just need to measure elapsed time or to cause an event 
to happen at a precise instant? If the latter, do you need to 
perform any functions between the reference event and the 
next event or just wait for it to happen? 

amiga/softw.devlpmt #3908, from tjeffries, Sat Mar 7 13:24:48 
1987. A comment to message 3906. 

It would suffice to have an accurate measure of elapsed time 
kept in a vari able someplace. I t would also work to have an event 
happen at a precise instant, but, yes, there woul d be other 
things happening in the meantime. With less fancy operat i ng 
systems we've just set up a little inter r upt routine, but I'm 
not sure how to do that on the Amiga without getting into trouble . 
There's probabl y a way, and I 'm hoping somebody here has 
figured it out. Thanks. 

amiga/softw.devlpmt #3909, from grr, Sat Mar 7 16:02:39 1987. 
A comment to message 3908. 

Each 8520 has a "time of day" binary counte r . One runs off a 
nominal 60- Hz tick signal , the other runs off the 15+ kHz 
horizontal frequency. It is possible that you could read the 
second 8520, but I'm not sure how it is set up and whether it free 
runs or the software messes with it . 

CRASHING CLOSEWINDOW 

amiga/softw.devlpmt #3914, from cmcmanis (Charles 
McManis), Sat Mar 7 21 :41 :11 1987. 

I have a mysteri ous one : Every so often my code crashes when it 
calls the CloseWindow( ) r outine. The window is a vanilla 
Intui t i on window with about 12 gadgets i n it. I do play with 
the gadget list a bit, but everything is stable when I go to close 
the window . And it doesn't happen all the time ! (Especially 
when my diagnostics are·spi tting things to the screen or 
printer) . 

Late news from Usenet: *DO NOT USE Delay(O )* in your programs. 
It can cause the disk activity going on in other tasks to get 
confused . A coupl e of peopl e have trashed disks with the Hanoi 
program and the 2 . 05m version of Matt ' s shell. 

Back to the wi ndow probl em, when i t crashes the Guru is an 
810 .. . 5. in my code, backtraced to the CloseWindow( ) call , 
which claims the free list is corrupt . Since I have a version 
of Snoop built into my program, I know that it didn't free 
anything untoward. Of course, it is right after a 
FreeRemember call (my stuff), so maybe the FreeRemember routine 
returns before EXEC has freed all of the memory? Sorry for the 
rambling, but this is like the *last* bug and it is making me 
cr azy ! 

amiga/softw.devlpmt #3915, from cheath, Sun Mar 800:13:59 
1987. A comment to message 3914. 

Most likely something got corrupted before, and it's just the 
CloseWindow( ) call that springs the trap. Hard to guess what, 
but s ince you say you do a l ot with gadgets, that sounds like a 
good place to start l ooking. 

amiga/softw.devlpmt #3918, from cscheppner (Carolyn 
Scheppner, Commodore Business Machines), Tue Mar 10 
11:39:18 1987. A comment to message 3915. 

I had a similar problem with my Palette program . Every time I 
ran it, Avail showed I had GAINED memory, and after several runs 
I'd guru with (I think) memory list corruption. 

The problem was caused by deallocation of my dynamically 
created col or chip gadgets PRIOR to Cl oseWindow( ) . When I moved 
the deallocation after Cl oseWindow( ) , the problem 
di sappeared . 

amiga/softw.devlpmt #3919, from cmcmanis, Tue Mar 10 
14:07:53 1987. A comment to message 3918. 

Does CloseWindow( ) try to deallocate Gadgets on the window's 
gadget list? I went back to the original Lattice J .10 libraries 
and that seemed to cure it for me, but I am still not 
comfortabl e with the fix. I will try moving around the 
deallocates and the CloseWindow( ) call and see if that hel ps 
at all. 

amiga/softw.devlpmt #3923, from cscheppner, Thu Mar 12 
18:08:26 1987. A comment to message 3919. 

Cl oseWindow( ) frees the system gadgets attached to the 
window. If you have some of your own gadgets added to the list, I 
imagine they had better be either Removed or valid when 
Intuition scans the list for system gadgets. 

AMIGADOS SYSTEM TASK PRIORITIES 

amiga/tech.talk #942, from tholloway (Tim Holloway), Thu Mar 5 
22:44:56 1987. 

Why are the system tasks in AmigaDOS at such low priorities? 
I'm running DACP and SPOOLer at priority 4, SPOOLprinter(s) at 
priority J, and microEMACS as an ongoing task at priority 2. 
It's getting pretty crowded here. I ' d think that having the DOS 
tasks at somewher e around 50 to 100 would be a lot better, and 
still leave room for animation and sound above them. 

amiga/tech.talk #944, from cheath, Thu Mar 5 22:53:35 1987. A 
comment to message 942. 

Can't you run at negative priority? 

amiga/tech.talk #949, from jim_kent (Jim Kent), Fri Mar 6 
19:09:391987. A comment to message 944. 

Geez, I usually do animation at priority 0 to leave room for 
the sound and the disk. Don't want to lock out the root-block 
update of the disk for anything. 

co111i1111ed 
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Six great reasons to ;oin IJIX today 


• Over 140 microcomputer-related conferences: 
Join only those subjects that interest you and change 
selections at any time. Take part when it's convenient 
for you. Share information. opinions and ideas in 
focused discussions with other BIX users who share 
your interests. Easy commands and conference digests 
help you quickly locate important information. 

• Monthly conference specials: 
SIX specials connect you with invited experts in lead­
ing-edge topics-the IBM PSf2 family. OS/2. and more. 
They're all part of your BIX membership. 

• Microhytes daily: 
Get up-to-the-minute industry news and new product 
information by joining Microbytes. 

• Public domain software: 
Yours for the downloading. including programs from 
BYTE articles and a growing library of PD listings. 

• Electronic mail: 
Exchange private messages with BYTE editors and 
authors and other SIX users. 

• Vendor support: 
A growing number of microcomputer manufacturers 
use BIX to answer your questions about their products 
and how to use them for peak performance. 

What BIX Costs •• How You Pay 

ONE.'.flME REGISTRATION FEE: $2 5 

Hourly Off-Peak Peak 
Charges: 6PM-7AM 7AM-6PM 
(Your Time Weekdays Plus Weekdays 
of Access) Weekends 

& Holidays 

SI X $9 $12 
lymnet* $2 $6 

TOTAL $11/hr. $18/hr.* * 

• Continental U.S. BIX is accessible via 'f!imnet from throughout the U.S. at charges 
much less than regular long distance. Call the BIX helpline number listed below 
for the 'f!imnet number near you or 'f!imnet at 1-800-336-0149 
•• Userisbilledfortimeonsystem (ie. . Vi Hr. Off-Peak w!l~mnet = S5.50charge.J 

BIX and 'f!imnet charges billed by Visa or Mastercard only. 

BlX HELPLINE 
(8:30 AM-11:30 PM Eastern Weekdays) 

U.S. (except NH) and Canada-1-800-227-BYTE 
Elsewhere (603) 924-7681 

Inquiry 450 

Well 
Send 
You a 
SIX User's Manual and Subscriber Agreement 
as Soon as We've Processed Your Registration. 
JOIN THE EXCITING WORLD 
OF SIX 1DDAY! 

JOIN BIX RIGHT Now: 

Set your computer's telecommunications program for 

full duplex. 8-bit characters. no parity. I stop bit OR 

7-bit characters. even parity. I stop using 300 or 1200 

baud. 

Call your local Tlymnet* number and respond as follows: 


Tymnet Prompt You Enter 

Garble or "terminal identifier" a 
login bix <CR> 
BIX Lngo-Name: new <CR> 

After you register on-line. you 're immediately taken to 
the BIX learn conference and can start using the system 
right away. 

FOREIGN ACCESS: 
To access SIX from foreign countries. you must have 
a packet switching account with your local Postal 
Telephone & Telegraph (PTT) company. From your PTT 
enter 310600157878. Then enter bix <CR> and new 
<CR> at the prompts. Call or write us for PfT con­
tact information. 

~IX 
ONE PHOENIX MILL LANE 

PETERBOROUGH, NH 03458 
(603) 924-9281 
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amiga/tech.talk #946, from lnoland (Les Noland), Fri Mar 6 
02:39:44 1987. A comment to message 942. 

I was very curious about the same thing. I would have 
suspected that the system tasks would all be at quite high 
priorities with a fair spread between those priorities chosen 
to allow for future system tasks. It really surprised me to find 
them crowded together with such low numbers. It shouldn't be 
too much trouble for user tasks, since it is now possible to set 
the priority of a CLI (and, correspondingly, that of 
processes launched from it) and negative numbers are available, 
though the lack of sufficient room between the system tasks 
(and the problem of tasks launched from the Workbench) might make 
things a bit tight for someone wanting to get creative with 
task priori ties. ' 

By the way, where is this SPOOLer of which you speak? Home 
grown? 

amiga/tech.talk #948, from jdow (Joanne Dow), Fri Mar 6 
12:53:15 1987. A comment to message 946. 

print spooler== "run type <filename> to prt:" 

amiga/tech.talk #950, from lnoland, Sat Mar 7 03:32:05 1987. A 
comment to message 948. 

Not quite my idea of a print spooler. Aprint spooler should 
spool all printer output, regardless of source (e.g., any 
application that opens a printer file would have its output 
spooled) . Sure would make life easier with some of these programs 
that demand to hang on to the printer whether they are using it 
or not. 

amiga/tech.talk #955, from afinkel (Andy Finkel, Commodore 
Business Machines), Mon Mar 9 18:07:01 1987. A comment to 
message 948. 

I posted a print spooler, based entirely on a CLI script a 
while ago. (I did it purely as an exercise, to see what the 
AmigaDOS scripts could do.) 

amiga/tech.talk #956, from lnoland, Tue Mar 1 O 00:57:41 1987. 
A comment to message 955. 

Yes, I 1ve seen your print spooler but it still doesn't quite 
match my definition of a print spoole~ It's useful, but not what 
I ' mlooking for. 

amiga/tech.talk #966, from tholloway, Sat Mar 14 17:39:37 
1987. A comment to message 956. 

The Ami Project spooler is a true spooler. It consists of a 
spool-control program and one or more printer program tasks 
(that 1s right, one OR MORE!) Think of it as a mini-JES2, if you 
will. It maintains a set of queues to match idle printers to print 
requests, and vice versa. 

amiga/tech.talk #963, from tholloway, Sat Mar 1417:24:06 
1987. A comment to message 946. 

The default priority is zero. Supposedly, good little Amiga 
programs run between -5 and +5. Rather tight, even so. There's 
more room on the low side, since the only low-priority system 
tasks I know of are the validators, but the DEFAULT is zero, so 
dumb users (me included) are likely to get surprises if 
applications assume that somebody launched them at low 
priorities. The SPOOLer was covered in issue #4 ( I think) of 
Ami Project magazine. Corrected and enhanced version (including 
source) is available on Casa Mi Amiga BBS at ( 904) 733-4515. 

amiga/tech.talk #969, from lnoland, Sat Mar 14 20:14:04 1987. 
A comment to message 966. 

Zounds! Time to place a call to the Casa Mi Amiga BBS, 
methinks! Thanks for the info on the spooler. 

amiga/tech.talk #954, from afinkel, Mon Mar 9 18:05:20 1987. A 
comment to message 942. 

If two tasks have the same priority, EXEC gives time slices in 
a round-robin manner. This eases things considerably. Also, the 
priorities could be changed in the future. (uh oh, I hear the 
sound of a worm can opening. . . ) • 
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Inquiry 4 

Semiconductor· 
THE BARE 

XT-ATTURBO 
SYSTEMS 

FROM$399 
FREE SOf111!4RE wml PIJRCHASf 

386 CLONES AVAILABL8 a!!i;iil;:::5i 

Wmerican 

WHOLESALE PRICES 
lllNIWUW. $$0 Ooopt 

ll0287, ac87 1$991, DIWA M<deml< 1200. 2400, 4800 Baud , 

64K. 2SfK. El'RIOMS Monitors from $79: Color, EGA : 

Hard Drives Monochrome 

Hard Drive Kits from $199 Prilters: Okidata, Epson, Diablo ... 

Ars from S999 Floppies 


CREDIT NOW AVAILABLE 
·oN SELECTED ITEMS 

TO ORDER TOLL FREE CALL 

1-800-237-5758, EXT. 815 

1-800-825-SAVE 
 655 John Muir- ~iv~ • Suit~ 416 

Inside Florida lmportlExport D.C. Area SiR" Frt111cisco, CA 94131 
813°961°9444 813·961·5584 301-933-3523 

Prices subject to change. Add 3S5% tor VISA/MC purchases. 

16520 N. Florida Ave., Lutz, Florida 33549 

Inquiry 19 Inquiry 345 
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1THE BUYER'S MART----­
A Directory.of Products and Services 

THE BUYER'S MAF,n is a monthly adve~tising section which enables readers 
to easily locate supp_liers by P,roduct category. As a uni_qile feature, each 
BUYER'S MART.aa includes a Reader SeNice number to assist interested 
readers in requesting infmmation from par!icipating advertisers. 

R~TES: 1x-$475 3x-$450 6x-$425 12x-$375 
Prepayment must accompany each insertion. VISA/MC Accepted . 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 

furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 

DEADLINE: Ad copy is due 2 months prior to issue date. For example: October 
issue closes on August 1. Send your copy and payment to THE BUYER'S MART, 
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more informa­
tion call Mark Stone at BYTE 603-924-3754. 

ACCESSORIES 

•. • SOFTWARE PUBLISHING • •. 
GOS alters a wide variely of services that will help get your 
sollware lo !he market. Address your needs with GOS. 
• IBM style cloth/vinyl 3-ring binders/slips. 
• Labels . sleeves. disk pages. bulk diskettes. 
• Disk dupllca\\on with 100% verification 
• Shrink wrapping and produc! assembly 
• Quick turn-around. 

A well packaged product can make the difference in making 

a sale. Call us now! VfSAIMC. 


GLENCO DEVELOPMENT SYSTEMS(312) 392-2492 
3920 Ridge Ave ., Arlinglon Hts .. IL 60004 

Inquiry 650. 

COMPUTER PROTECTION 
• UPS • LINE CONDITIONERS • ISOLATORS 

• MODEM PROTECTORS 
• AC POWER INTERRUPTERS 

- HUNDREDS OF HINTS & PRODUCTS ­

FREE CA'TALOG 1-800-225-4876 

ELECTRONIC SPECIAUSTS, INC. 
171 So. Main St •• P.GB 389, Natick, Mass 01760 

1-800-225-4876 

Inquiry 651. 

DATA CABLES & PARTS 
EIA RS232·C Data Cables · standard. extended 
distance. Tallon Assemblies. Also Cenlronics 
(parallel), Coaxial (RG59U, RG62NU, Dual Wang, 
Twin·axial), Ethernet, Ribbon . IBM, DEC Compati· 
ble cables. AB switches. connector parts. bulk cable; 
tools & hardware (wall plates). Send for Catalog. 

Communication Cable Co. 
POB 600-B, Wayne, PA 19087 

215-644-1900 

Inquiry 652. 

FREE CATALOG 
Thousands of parts and new surplus electronic parts 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped with in 
48 hours). 

CALL OR WRITE FOR A FREE CATALOG . .. 

ALL ELECTRONICS CORPORATION 
POB 20406, Los Angeles, CA 90006·0406 

1-800-826-5432 

Inquiry 653. 

Self-Inking Printer Ribbon 
For users of Okldata and other open spool ribbon 
printers. Cantrall d Printout l!levices are a new kind of 
prlnllng tibbon that r&-ink themselves. and will last 15 
!Imes longer than tlie ribbOn yoY are now using. For 
further Information please call or write. 

CONTROLLED PRINTOUT DEVICES, INC. 
POB 869, Baldwin Rd ., Arden, NC 28704 

(704) 684-9044 

Inquiry 654. 

ACCESSORIES 

INTERFACES 
and CABLES! 

For most major computers and printers 
TecTrans 

6925 Rosemead Blvd. #24, San Gabriel, CA 91775 

(818) 285-3121 or (818) 799-4570 

Inquiry 655. 

BAR CODE 

BAR CODE MADE EASY 
PERCQN2l E-Z-AEADEA"' keyboard interfaces and mu!li-user 
RS-232 models make it easy to add bar code to virtually any 
computer/terminal WITHOUT SOFlWARE MODIFICATION. 
Immediate shipping. ~~ warranty. Bar code p.-1rt11"91 
software available Call for details on fast. accurate, ~data 
entry. Stbstantial reseller discounts. ' 

PERCON® 
2190 W. 11th St., Eugene, OR 97402 

(503) 344-1189 

Inquiry 656. 

DATA INPUT DEVICES 
Bar Code & Magnetic Strlpa 8eaCers for mlcrDGom· 
pulen; & terminals, lncludin~ IBM, DEC, AT&T. CT. Wyss, 
.Wang. All reaOers connect on the keyboard cabt111 & are 
transP.arent to all software. tow cost bar: cOda princ pro· 
grams & magnetic encoders are also avaHabla 

TPS Electronics 

4047 Transport. Palo Alto. CA 94303 


415-856-6833 Telex 371-9097 TPS PLA 

Inquiry 657. 

BAR CODE READERS 
PCIXTIAT Bar Code Reader attaches as 2nd 
keyboard, reads bar codes as keyed data, Exter ­
nal No Slot Model-$385 or Internal Slot Model 
$339. RS-232 model-$399. Rugged metal case 
& wand, reads UPCIEAN, 2 of 5, Code 39, etc. 
Dealers welcome. Same-day, free shipping . 30 day 
$ back guarantee. 

Worthington Data Solutions 
130 Crespi Court. Sanla Cruz. CA 95060 

(408) 458-9938 See our ad on page 120 

BIG TEXT and BAR CODE PRINTING 
Print Labels with Large Text and/or bar codes on PC 
with Epson/Okidala/IBM ptrs. Text to 1"x1" reads at 50 
It. Bar codes 39, I 2 of 5, UPCIEAN, MSI, MIL·STD, 
AIAG. Flexible lormallsize, Color, Reversals. Menu 
driven $49-$299, OR print from ANY program (BASIC, 
cllASE) $179-$239. Lasers too! 

Worthington Data Solutions 
130 Crespi Cour , Santa Cruz. CA 95060 

(408) 458·9938 See our ad on page 120 

BAR CODE 

READ & PRINT BAR CODES 
Internal unit _(shor~card for 16M PCIX'TIAT/com­
patibles) or RS·232 Dual Port unit: both work with 
all keyboards and software. Includes slainless 
sleel wand 0< LASER gun. User-friendly Sat Code 
and Tex! P,rinl ing sohwara With format/size 
fle xibility. 

Seagull Scientific Systems 
601 Um..,ersny .,t?.ve., Suite 150; Sacramento, CA 96025 

(916) 386·1776 

nquiry 658. 

BUSINESS OPPORTUNITIES 

EATEN ANY GOOD CHIPS LATELY? 
We eal, drink, and sleep hardware and love 
describing the results. We're looking for olhers 
who have built unique projects and can wrile ar­
t ic les about them. If you've got a great project 
ready for a chapter in our book, write us now. 
We're already in the business and we pay top 
dollar! 

Microservices 
67 Scott Drive, South Windsor, CT 06074 

Inquiry 659. 

WANTED: 
Instrumentation consultants in all parts 
of the U.S. We want to refer potential 
clients to local consultants for PC-based 
instrumentation solutions. 

Respond to: 
P.O. Box 9565, New Haven, CT 06536. 

Inquiry 660. 

FREE LIST 
100 P.C. BUSINESSES 

Rersonal Computer Owners can earn SI OOO 10 
$5000 monthly selling smple services perlorm.ed by 
their computer. Work at h.Ome · il spare time. FREE 
list of 100 best services to otter, Wnte: 

A.l.M.B.X 
P.O. Box 60369, San Diego CA 92106-8369 

Inquiry 661. 

CAD/CAM 

FASTCAD 
Written in assembler for maximum speed, this full 
featured package has user definable simultaneously 
active windows. Menus are easy to customize. 
Automate complex or repe titive tasks thru macros and 
scripts. Floating point math gives the user precision and 
near infinite zoom. 

EVOLUTION COMPUTING 
437 S. 48th SI.. Su1le \06, Tempe. AZ 85281 

602-967-8633 

Inquiry 662. 
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COMMUNICATIONS 

MULTI-USER BBS (FOR IBM PC An 
TEAMate - a mainframe quality BBS. A mini Com­
puServe. Full screen cixsor-controlled interlace, topic 
outline structure, public and private topics, audit trails, 
xmodem, integated mail, content retrieval and more. 
MS-DOS, XENIX and UNIX versions. 

MMB Development Corporation 
1021 No. Sepulveda Blvd., Suite K. Manhattan Beach, CA 90266 

(213) 545-1455 

Inquiry 663. 

EasyComm™
E•sy to use general purpose communications program 
for PC-PC-Data Base phone line communications. •Bet­
ter than Cro•atalk at 1/4 the pricer• say Eas yC omm 
users. Send and receive files in "batches." by 
XMOOEM, XON-XOFF TEXT, 1200 or 300 baud, even 
unatlended. 5rATUS displayed at all times, contexl ­
sensilive "help," much more. 

SPECIAL $49 + $2 SH 
CalSOFT 1805) 497-8054 VISA, MC 
2899 Agoura R~- . Suite 143. Westlake Village, CA 91361 

Inquiry 664. 


COMPUTER INSURANCE 


COMPUTER INSURANCE 
Ca ll toll free for information and immediate coverage 

• BUSINESS COMPUTERS 
• HOME COMPUTERS 

• COMPUTERS OVERSEAS 
• COMPUTERS YOU LEASE 

• COMPUTERS YOU LEASE TO OTHERS 

SAFEWARE,

The Insurance Agency Inc. 


1·800-848-3469 IN OHIO (614) 262-0559 


·1 

Inquiry 665. 


CROSS ASSEMBLERS 


INCREDIBLE ASSEMBLER BARGAIN! 
Turn your PC into a complete development system with our in­
troductory olfer. You will get 5 cross-assemblers !or less than 
the price of one! RUSH YOUR INQUIRY. 

FOR JUST US $150 YOO WILL GET' 
Z80ASM For ZBO microprocessor family 
96X ASM For 8096 microconlrol!er family (MCS·96) 
BSXASM For 808018085 microprocessors 
51XASM For 8051 microcontroller family (MCS -51) 
48XASM For 8048 microconlroller family (MCS-48) 

LEAR COM COMPANY 
2440 Kipling Street, Suite 206, Lakewood, C 0 80215 

(303) 238·2506 

Inquiry 666. 

ASSEMBLERS & TRANSLATORS 
Over 20 high quality. full function. fast relocatable and 
absolute macro assemblers are available immediately. 
Source language translators help you change microcom­
puters. Call for info about MSIOOS, CPMBO, ISIS versions. 

RELMS"' 
P.O. Box 6719 


San Jose, California 95150 

(408) 265-5411 


TWX 910-379-0014 


Inquiry 667. 


CUSTOM SOFTWARE 


CUSTOM SOFTWARE 
To your specifications/ 

Speclallzfng In: BIT-slice microprogramming ap­

plications and design. 

High-level: MS/DOS based 'C '. 

Documentation: Other than well-commented 

listings is OPTIONAL for an additional fee. 


E & J Enterprises, Inc. 
PO. Box 817, Henderson, Nevada 89015 

Inquiry 668. 
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DAT A/DISK CONVERSION 

DISK AND TAPE CONVERSIONS 
High quality conversion services f or Dedicated Word 
Processors, Mini and Microcomputers. Over 600 31h" , 
5V4", and 8 " formats. Also 800-1600BPI tape. Included: 
Wahg, NBI, CPT, DEC, llydec, Lanl&r, 0Sl6. Xerox, 
IBM Sys/34/36/38/5520, Mac, Victor. -TRS, Apple, 
NSTAR, IBM PC/AT, HP, and most of the other 
microcomputers. We can convert direCtly into word pro­
cessing software such as: OW3, WP, MS/WAD. WS, 
Samna, MM. PFS. a nd many others. 

DATA FORMATS, INC. (408) 972-1830 

Inquiry 669. 

INTERCHANGE HEWLETT PACKARD 

FILES ON IBM PC 


IBM PC lo HP File Copy allows IBM PC's and com· 

patibles to read and write lites writ!en by Hewlett Packard 

Series 70, 80. 200, 300, 1000, 9000 computers. Call for 

data sheets. config diagram, pricing. Oswego Software 

Inc. specializes in HP disk file copying, program 

translators. 

Oswego Software Inc. 
507 North Adams Street, Oswego, Illinois 60543 USA 
131 2) 554-3567 TELEX 858757 

Inquiry 670. 

Disk/Disk • Tape/Disk •OCR 
O ver 1,000 formats! 3112. SV• , or 8 inch d isks; 
9 track m ag tape; 10 MB Bernoulli car tridge. 
Data base and word processor translat ion. 
Specialists in G overnment Sensitive Data. Call 
!or free consullalion .. 

Computer Conversions, Inc. 

We take the hassle out o I data conversion .. 

95BO Black Mtn. Rd., Ste J , San Diego. CA 92126 


(619) 693·1697 


Inquiry 671. 

CONVERSION SERVICES 
Conver! any 9 track magnetic tape lo or lrom over 
800 formats including 3W: sv.-: 8" disk formals & 
word processors. Disk to disk conversions also 
avrulable. Call for more info. Introducing OCR Scan­
ning Services. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd , De p t #8 

Buffalo Grove, IL 60089 (312) 459-6010 

Inquiry 672. 

DEMOS/TUTORIALS 

INSTANT REPLAY II 
Build Demos, Tutorials, Prototypes. Presentations, Music. 
Timed Keyboard Macros. and Menu Systems. Includes 
Screen Maker. Keys1rokeffime Editor. Program Memorizer, 
and Animator. Rec'd Grear Reviews! Simply the BEST. Not 
copy protected. No royalties. 60 day satisfaction money 
back guar. IBM and Compalb $149.95 U.S.ChklCr Crd. 
Demo Diskelle $5 00 

NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 

Salt Lake City, Utah 84109 (801) 487-9662 

Inquiry 673. 

DOCUMENTATION 

COMPUTER ASSEMBLY MANUALS 
BIG BLUE SEED fa IBM" BUILDERS: Paris list. place­
ment diagrams. instructions for assemblrng 75 bare cards 
Now includes 640K, Turbo & AT MlhBds. $17.95. 
APPLE" BUILDERS NEED APPLE SEED: lnstruchons 
for assembling 85 Apple-compatible bare cards including 
the popular 6502 II+ and lie MthBds. $14.95. 

Both for $30. Bare cards available Check/MONISA/MC: 

NuScope Associates• . Dept B 
PO Box 790 • Lewiston New York • 14092 

'A Division of Kosmic MicroTech Inc. 

Inquiry 675. 

DOCUMENTATION 

DOCUMENTATION 
When they ask about your manual ... Do you politely 
change the subject? No morel Give them documenta­
ti on you can be proud of, at a cost you can afford . Fix· 
ed price contrac t, professional qua lit y, quick 
turnaround. 

Call today f or a free estimate. 

DOCUMENTATION-BY-MAIL 
20370 SW 84 Avenue • Miami, FL 33189 

(305) 253-2317 

Inquiry 676. 


DUPLICATION SERVICES 


1/4" TAPE CARTRIDGE 
DUPLICATION 

ALSO: 

Disk duplicalion 


Custom software binders 

Custom diskelle labels & sleeves 


Complete packaging and assembly 


West Coast Telecom· 
503-292-9357 

Inquiry 677. 

BLANKET SERVICES 
Diskette duplication • Packaging • Stock­
ing/Drop shipping • 48 hour delivery • 
SUPERLoK copy protection • No master­
ing fee • No charge for standard labels • 

Star-Byte, Inc. 
713 W. Main St., Lansdale, PA 19446 

215-368-1 200 800-243-15 15 

Inquiry 678. 

SOFTWARE DUPLICATION 
• One Stop Shopping • Technical Support 
• Custom Packaging • Drop Shipping 
• €op .y. Pro1oction • Fas! Turn-around 

• Competitive Pricing 

SATISFACTION GUARANTEED 
800-222-0490 NJ 201-462-7628 

MEGASoft 
P.O. Bo x 710. Freilhold, NJ 07728 

FLOW CHARTS 

STRUCTURED FLOW CHART 
NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple POL Keywords define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Aut omatic chart 
sizing, text centering. Translators from many 
languages available. For Mac and IBM PC. 

SILTRONIX, INC. 
P.O. Box· li2544, San Diego, CA 92138 

1 ·800-637 ·4888 

Inquiry 679. 

HARDWARE 

ADDCARD PUTS 8 SLOTS 

IN THE 5 SLOT IBM-PC 


FOR ONLY $79.00. 

Fils inside system • %100 IBM Compatible • Uses ex.isling 
motherboard • Visa/MC/COD • Ca ll or write for orders or 
brochure: 

1-800-231-4310 Ext. 768 I 313-562-976B 
Merak Ind. • 8704 Edna • Warren Ml 48093 

Inquiry 680. 

I 
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68020 COMPUTERS 
Up to 14.5 Mbyle RAM, 258K ROM, 30 users, OMA llop· 
py and SASI (SCSI). calendar/clock w/bat. backup, timer. 
real time mu\ti·tasking, multi-user op sys., basic, 
assembler, screen editors, spreadsheet. Fits PC type 
cabinet. Mem. Prot. oplion. more. 

From $2195.00. 
Other 68XXX compuler systems from $995.00. 

AAA Chicago Computer Center 
120 Chestnut Lane ·Wheeling, IL 60090 

(312) 459-0450 

Inquiry 681 

I, 68000/68020 SUPERMICROS 
68000 from $1495 68020 from $2195 
Up to 30 Serial Ports, 14.5 Mbyte RAM, Hard & 
Floppy Drives w/DMA, Real-Time Clock with Bat­
tery backup. Price includes Software: OS9/68000 

l 
or OS9/68020 Op Sys Basic09, C Compiler, Word 
Processor, Spreadsheet, Disk Backup & Com· 
munications Programs and much more. 

Frank Hogg Laboratory 
770 James St.. Syracuse, NV 13203 

, ,____3_1_S1_4_7_4_·r_s_s6__r_.,_._,,_6_4_6_7_4o___ _. 
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CHIP CHECKER 
• 74154 m + CMOS • 8000 Nalional + Signerics • 14/4000 
CMOS • 14-24 Pin Chips • 9000 nL • .3" + .6" IC widths 
Tests/Identifies over 650 digilal chips with ANY type 
of output in seconds. Software updates wiU be offered 
as new chips become available. EM compatible ver­
sion $259. C128 + C64 version $159. 

DUNE SYSTEMS 

2603 Wilfa Dr., St. Joseph, Ml 49085 


(616) 983-2352 

Inquiry 683 

SAVE Direct M1nul1cturer XT/AT C°"'pallblo Wholos1lor 
XT Clore Bare Bone (case, 150WPS&O<) $295 
XT Complete Sysiem (above+ (2) Fu,1su Drives $695 

H1·tes Moo!OI, Mono Qap-rc Ci!fd, Keyboard. 2pp. 1sp. ATC) 
AT C1orte Bae Bone (use. 200WPS. 512K. Phoenix B:os. 80286 $695 

6110 Mhz) 
A.t~~Cllb:J4 • 1M.00 Conlroller.Hi· res $1195 
- · MoroGIW><CWd. ~ 2pp, lsp. RTC)

Dea ler lnqulrlea Invited Comple!e Compuler Acx:essorie$1Penptiera!s 
OAR HAN CORP. Visa/MC/AE Accepled 


908 E. Main St. Alhambra. CA 91801 

(818) 570-0396 or 284·2142 


G/Net Advanced Netware Available 


Inquiry 684. 

SANYO 550/555 USERS 
TURSO BQAA0.7.2 MHZ . • • ..S 95.00 
20 MEG EXJ;ERNAL ~.A~O DISK SYSTEM . ........$675.00 
SANYO VIDEO BOARD (ORIGINAL) . .$174.95 
RS·232 BO.. . . . . . . . . . . . . . . . . . . . . . . . . • . . ... S 49.95 
HARO DISK CONT \II/CABLES & SOFT (ST-500) .. . . $249.95 
768K MEM, ClK, &• EXPA~SION BO· 

(FREE RAMDISK, SPOOLER, & SOFTVIOEO·RUNS 
IBM PROGRAMS) .. . .. $199.95 

TAMPA BAY DIGITAL 
1807 Gull-to-Bay Blvd,, Clearwater, FL 33575 

813.443.7049 

Inquiry 685. 

EPROM/EEPROM PROG. $250 
Programs 2716·27512, 25xx and 68764/66 eproms 
via RS-232. Also 87 4x micros and 28xxA & 52Bxx 
EEPROMs. Automatic baud rate select, built in help 
menus, no personality modules! 

16 BIT 1/0 MODULE $75 
Low cpst c:QC1lrol via RS-232 . Expands to 512' 

lNlELLilRONlCS 
P.O. Box 3263, Tustin, CA 92680 

(714) 669-0614 

Inquiry 686. 

HARDWARE 

INDUSTRIAL STRENGTH COMPUTER 
Has optimum leattJ"es fa monitor + control applica­
tions 16 Chan A/0"8 Opto 1Ns"8 HiDrive OUTs"48 
Prag 1/0 Lines 3 RS2321422 Ports'4 Timers"Watch· 
dog"90K Memory"5.25x8.0 Options: Resident FORTH 
79 OS with Target Compiler Editor. Assembler, and 
Auto Load/Start; 5 MHZ 8085 4 Chan D/A"Battery 
Backed Clock/ RAM' Networking. 
E-P,/,\C 1000 $229. E·PAC 2000 $399. 

EMAC INC. 
PO Box 2042, Carbondale IL 62902 

(618) 529 -4525 

Inquiry 687. 

HAVE YOU BUILT A CIARCIA DESIGN? 

Designer ki ts at experimenter prices: 


• Serial EPROM Programmer, BYTE Oct'86, $89 
• BASIC·52 Computer, BYTE Aug '85, $169 
• Serial Video Digitizer, BYTE June'87, $99 
• Grayscale Video Display, BYTE May'87, $99 
• Trainable IR Controller, BYTE Mar'87, $54 

More Kits .available 

Call CCI 

4 Park Street, Suite 12, Vernon, CT 06066 


(203) 875-2751 


Cleans up your line power! 
Isobar protects computer lrom damage caused by 
high voltage spikes and AC line noise. It prevents 
errors, malfunctions, false computer printouts and 
disc skips. plus audio and video hash. Isolated filter 
banks isolale the outlets to prevent eQU1pmen1 in­
teraction! 3·way spike protect ion! Free catalog. 

Indus-Tool 

730 w. Lake St., Chicago, IL 60606 


Phone 312-648-2191 


Inquiry 689. 

molecular™ 
SUPER MICRO 8 200MB 

HARD DISK UPGRADE 


Upgrade Supermicro B with 5.25" Hard Disk, 66.6 MB 

per drive, up to 3 drives for a total or 200MB 


DIGIT AL PRO INCORPORATED 
422 Equi table Bldg. II, Ortigas Ave., 


San Juan, MM, Philippines 

TEL (2)-721-0658, TLX 27763 AQP PH 


Inquiry 690. 

NEW/USED APPLES & STUFF 

MACINTOSH $800. + up 


lmagewriters 1 $275 

Apple II+ & llE - Call 


Macintosh Motherboards $150 & up 

We buy, sell. & horsetrade - Apple, IBM. 


SHREVE SYSTEMS 
845 Lark Ave., Shreveport. LA 71105 

318-865-6743 4-9 p.m. C.S.T. VISA/MC 

nquiry 691 . 

MEMORY CHIPS 
41256·150ns . . . 2.30 8087-Smhz . . 14500 
41256·120ns . . 2.55 80287-Smhz . . 162.00 
4164 ·150ns . . .90 27512 . . 4.45 
NEC V-20.Bmhz . . B.50 27256 .. . 445 

SPECIAL 
Speed up kij turns 4.7mhz XT up to 8mhz 35.00 

includes, V-20, hardware, re set and speed swilch. 

WOOD & ASSOC. 

fax (512) 331-9437phone (512) 331·4865 

ca ll for volume pricing or unlisted items. subject to change. 

Inquiry 692. 

HARDWARE 

FOR SALE 
CIE multibus 680130 computers c/w 
20meg, 5·12K, 68,000 CPU, 1 floppy, 4 
SP, 1 Ppm!, tape interface (·3 slots), 19" 
rack style, c/w rails, regulus O.S., 
$4,850. Cdn. l:J11used. 10 only. 

CALL: 
613 966-6248 

Inquiry 693. 


HARDWARE/ ADD-ONS 


HARD DISK DRIVES FOR IBM 
* PC's & AT's * 

TOSHIBA 
• 86 MB HARD DRIVE • 22 ms average access time 
Perfect for IBM XT or AT computers, 129 MB with 
RLL controllers . SPECIAL $995.00 

Call GSK Enterprises 
(206) 620-1615 or (BOO) !.27-5677 


12514 1301h Lane N.E. Kirkland, WA 98034 


Inquiry 694. 

APPLE COMPATIBLE PRODUCTS 
le RAM/80 Column Boards, 64K $39. 256K $109. 
512K $139. 1.0MEG $238. 256K-1.0MEG in· 
eludes XMe PLUSWORKS Sfwr. II + 80 Col Bd 
$49. lie Keypad w/16 Keys $39. II+ le Cooling Fan 
w/surge protect $29.95. Add $3 Shipping. Write 
lor complete list. 

NEXO DISTRIBUTION 
914 East8th St., Ste. 109, National City, CA 92050 

(619) 474-3328 

Inquiry 695. 

NEW VOICE SYNTHESIZERS! 
"Jhe Parrot" for IBM/Compatibles. It learns your 
words and never forgets. '129.95. "Super Tatker" !or 
Commodore 64/128. $79.95. "Super Taik" lor Adam. 
$99.95. All hardware includes software. Adam pro· 
grams too! Order now or SASE !or lree calalog. 
Speci!y compuler(s). 

THE TALKING PEOPLE 
19932 Carmania Lane, Hunlington Beach, CA 92646 

(714) 968·8355 Dealer inquiries Invited. 

Inquiry 696. 

PC 1/0 BOARDS 

• Four Port RS·232 w/soltware . . .....s349oo 

• RS·422/485 Serial .................. •14900 

• RS-232/422 with 24 Parallel 1/0 . . •19900 

• RS-2321422 Sync/Async ....... •29900 

• EPROM/RAM •19900 

• AID & Digital 110 . . ..... 129900 

• Dual RS·2321422/485 . . .•21900 


Sealevel Systems Inc. 

P.O. Box 1808, Easley, SC 29641 

(803) 855-1581 

Inquiry 698. 

Z80N I HD64180/CP/M" CO-PROCESSORS 

Plug-in co-processors for PC, PC/AT . 

Blue Thunder Z80 co-processors 


6·mhz $249.95 10·mhz $399.95 

12.5·mhz $599.95 

HD64180 co-processors $295 and up 
All co.processors W'llh CP/M emulator. Software orly 
emulator ZSIM only $99.95. 

Z-WORLD 408-980-1678 
2065 Martin Ave. #110, Santa Clara, CA 95050 

See Ad Page 74. 

Inquiry 346. 
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HARDWARE/GRAPHICS 

HOUSTON INSTRUMENTS PLOTTERS 
Houston DMP·40/41&42: A·B/C-D·size $966/$2577 
1oline LP3700 A·E size. 1 pen $3317 

DIGITIZERS 
Summagraphics MM1201 , pow, cab!e $374 
GlCO M07·1212 complete SS16 
Hi1achi HDG·1111C Tiger II w/s1ylus $646 

GRAPHICS BOARD/MONITOR COMBOS 
Orchid TurboEGA & NEC Mu1tisync $1099 
Artist 1 & Milsubishi 19" monitor (C6922LPAG) $3588 
Large corp. & institulional PO's accepted 0.A.C. 

ARDEN SYSTEMS, INC. (213) 479-6707 ext. 29 
12335 Santa Monica Bl #240, Los Angeles. CA 90025 

Inquiry 699. 

HARDWARE/PERIPHERALS 

LOAD CELL INPUT & CONTROL 
Local/remote control of plant processes via mu/Ii-drop 
bus from single serial port; compatible with all com­
puters. Basic software included. 

• Load cell inpul • 8 channel AC output • 

• 24 channels AC/DC input/output • 


• Count up/down/metered pump control • 


SCALE-TRON INC. 
P.O. Box 424, Lachine. Quebec, H8S 4C2 Canada 

(514) 634-7083 

Inquiry 700. 

HELP WANTED 

SOFTWARE ENGINEER 
Design, lest, de~'01op, modify and evaluate compuler software 
syslems and applications for proprielary hardware built 
around microprocessor chips . Develop and mainlain applica ­
lions and/or syslems software including CAD systems for 
VLSIC in "C" and lhe UNIX" operating systems environment. 
Evaluatefulure high performance compuler syslems, design 
systems engineering and human computer inlerface, coor­
dinating software development. Languages: C, UNIX-SHELL 
PROGRAMMING, ASSEMBLER. Some profecls are pe1form­
ed on client sites at various geographic localions. 40 hours 
per week. 9 lo 5. $33,000 per year. 

(<;:ontinued ... see ad be/CM') 

Inquiry 701. 

Musi have BSEE and one year experience as a research/­
teaching assistant Education to Include compuler archilec­
ture, software engineering, VLSJC design, computer algorithm 
design and analysis, and human compuler interlace. Ex­
perience to include the lollowing projects: CAO (Computer 
Aided design) for VLSIC (Very l.srge lntegraled Scale ln­
tegraled Circuits) using C and UNIX SHELL PROGRAMM­
ING LANGUAGES; and, Design and Developmenl of a 
Microprocessor chip. Send resume 10: 

Illinois De~artment of Employment Security 

401 fitn i 'l..te J"~i<'si~SR~.h~~-g~iJ~-~0605 


An empl17'/er paid ad. "UNIX is a registered trademark of AT&T. 


Inquiry 701 

LAPTOP COMPUTERS 

$699 COMPLETE LAPTOP SYSTEM 
Choose the new 24K Tandy 102or 64K NEC 8300 laptop com­
puters & combine ii wilh our 3th" disk drive, Sardine word 
pro_cessor and Random House diclionary (on a ROM chip) 
and even a carrying bag-all lor just $699-and less than 
6 pounds! ~d our IBM or Macintosh disk conneclion soft­
ware for only $49. Other accessories include a 2 lb. printer 
forS99 or a 1200 baud 6 oz. battery-operated modem (Hayes 
compatible) for only $119. FREE laplop catalog. -'\I 

Travallng Software, Inc. 
19310 North Cree~ P.ar.kway, Bothell WA 98011 

1-800-343-8080 (206) 483-8088 

Inquiry 702. 

MAILING LIST PROGRAMS 

ROCKET MAIL 

Flexible list manager, organizes multiple lists. 17 

fields including UPS zone, help windows at field 

levels. Print labels 1, 3, 4 across. Indexed by last 

name, zip code, record number and status. IBM's 

& compatibles w/384K, DOS & hard disk. $49.50. 


Hooper Consultants 
Rt. 3, Box 101-A, Double Springs, AL 35553 

205-486-4669 

Inquiry 703. 
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PROGRAMMER'S TOOLS 

FREE PRICE GUIDE 
~~~~:ed~'~~~~~;:~is~ ~t~i~~~hne;~~~~~~~if~~~ri~~i~~n3 
personal computers and compalibles. We're !he world's!eading 
independent dealer ol p1ogrammer's development tools 

:~~~~ F:lE~~-'=~~~~;~~~i~g~~~t 
Programmer's Connection 800-336·1166 usA 

216-877-3781 OH & AK (Collect) 
136 Sunnt slde St. 800·225-1166 Canada 
Hartville, u H 44632 9102406879 Telex 

Inquiry 704. 

DO YOU WRrrE SOFTWARE? 
IEZ·INSTALL tielps you CLEAN~Y distribute software 
applications or :products to users! Gel control-stop 
messing with .BAT liles. Check available disk, 
memory, file sizes, time stamps, drives, directories, 
DOS versions. efc. "Bullel·prool" inslallalion routines 
can be yours' Only $691 (M/C, VISA). 

The Software Factorv, Inc. 
15301 Dallas Pkwy. LB 44, Dallas, l1C 75248 

12141 490-0835 

Inquiry 705. 

Modula-2 
REPERTOIRE is an inlegraled DBMS. wm · 
dow/forms/menu generator, muUi-window text edilor, and 
expres<ion evaluator desgned specifically lor M2. Only $89 
wilh full (600K) source code and 320p prinled manual. 
CO'nplee manual let this and many other M2 toots available 
on free demo disk. MCNISAIAMEXJPO/COD. 

P M I 4536 SE 501h, Portland, OR 97206 

• (503) 777-8844; BIX: pml 

Inquiry 706. 

PUBLIC DOMAIN 

RENT SOFTWARE $1/DISK 
Rent Public Domain and User Suppo1ted Software 
for $1 per diskfull or we'll copy. IBM, Apple, C-64, 
Sanyo 550 and Mac. Sampler $5. VISNMC. 24 hr. 
Info/order line. (619) 941-3244 or send #10 SASE 
(specify computer) Money Back Guarantee! 

FutureSystems 
Box 3040 (T), Vista, CA 92083 


office: 10-6 PST Mon.-Sat. (619) 941-9761 


Inquiry 707. 

THE BEST OF THE BEST! 
Public Domain & User Suppor1ed Software for IBM PC 
or compatible. Word Processing, Database, Spread­
sheets, Utilities, Games, Accounting, etc! 60 disk 
package $205.00, or rent 2 wks. $75.00. lnlo & Super 
Sampler Disk $6.50, Deluxe Word Processor $6.50, 
both $12.00. MCNISA 

BLUE CIRCLE GROUP, INC. 
5253 Chicago Ave. S, Minneapolis, MN 55417 

(612) 823-4111 

Inquiry 708. 

PUBLIC DOMAIN SOFTWARE 

Over 3000 disks covering PC/MS-Dos, CP/M, Macln· 
tosh, Atari and Amiga. Priced from $6/disk by mail or 
download by modem from our 19 remote systems. 
(300-9600 baud. 600 + Megabytes online) for flat an· 
nual charge of $50 (US). Fast service, shipped around 
the world. Call or circle inquiry #710 for our FREE 40 
page minicatalog of highlights. 

CANADA REMOTE SYSTEMS LIMITED 
(1-800-387-1901) (1-416-231-2383) 

Inquiry 709. 

PUBLIC DOMAIN 

Run Color Graphics Programs in Your 

Monochrome Graphic Computer 


For IBM PC or compatible• Includes several programs 

MICRO-BOARD 
P.O. Box 424, Elmwood Park , New Jersey 07407 USA 

$29.50 plus S&H, Foreign order add $5.00 lor shipping. NJ 
add&>/Dsalestax. Send$1 .00 for a lu ll PD Software catalog 

Inquiry 710. 

PUBLICATIONS 

-AD A 
Code Reference Handbook with examples and 
easy-to-read descriptions. Attractive desk size 
copy. ONLY $14_g51 
• Easy to follow marker,. 
• Pre-defined language attributes described 
• Text 1/0 • Direct 1/0 • 110 exceptions 

MJ Needham Software 

Box 231178, San Diego, CA 92123 


619-542-1643 


Inquiry 711. 

SOFTWARE ACCOUNTING 

dBASE BUSINESS TOOLS 
• General Ledger - Purch Ord/lnvnlory 
• Accounts Recvbl. • Accounts Payable 
• Order Entry • Job Costing 
• Sales Analysis • Job Estimating 

$99 EA. + s&h w/dBASE 2, 3 or 3 + SOURCE CODE 

dATAMAR SYSTEMS' Cr. Crd/Chk/COD 
6809-B Convoy Court 
San Diego, CA 92111 (619) 223-3344 

Inquiry 714. 

.... TIME & BILLING 
400 clients/20 partners/BO job & 40 oul ol pocket 
calegories/20 areas of practice/fixed lee or hourly/ 
more! Prints billing/statements/aged rec's/more1 Free 
phone support $149 (VISA/MC/AMEX). MS-DOS/ 
CPM-80. Other original software. 

FREE catalogue. 


MICRO-ART PROGRAMMERS 

614 Alameda Padre Serra, Santa Barbara, CA 93103 


(805) 962-0922 (24 hours) 


Inquiry 715. 

SOFTWARE A.I. 

NEW INTEGRATED ENVIRONMENT 
Al FOR THE IBM PC 

TDPSI IS A FULL VERSION OF OPS5 WHICH RUNS 
UNDER MS-DOS, UNIX OR CP/M. A FAST, EFFICIENT 
EXPERT SYSTEM DEVELOPMENT TOOL. 

PROTOTYPING: $125 PRODUCTION: $250 
PROFESSIONAL: $375 SHIPPING. ADD SS 

DYNAMIC MASTER SYSTEMS 

POB 566456. Atlanla, GA 30356 


(404) 565-0771 Telex #282923 

Inquiry 716. 

SOFTWARE BASIC 

COMPILED BASIC TOOLS 
We now carry a complete line of libraries and 
tools tor Compiled BASIC in addltioo to our 
FIN ALLYI seoes. Get our catalog of top brand 
products tor Compiled BASIC. by calling 1 ·800 
423·3400 (9:00 AM to 8 :00 PM EST) 

KOMPUTERWERK, INC. 
851 Parkview Blvd., Piltsburgh, PA 15215 

PA & AK call (412) 782-0384 

Inquiry 717. 
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SOFTWARE/BASIC 
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OPEN SYSTEMS/Bex BASIC 
"Development Environment" 

~=~~~=~ 
tsxltJal and i~ ERROR Help ke/. ASal.1lllX/ASal 

PROGRAM CONVERTER - use your own text editor. DOS ln­

terf9ce. WORKSPACE Status, and much more. 

Dama Disk: $10 U.S. (refundable on package purchase) 

Package: $250 U.S. Money Orders oAy, Payable to : 

Marshall H. Goodman Software Ltd. 


clo CIC Computer Information Centre 

571 Adelaide Street Eas1, Toronto Ontario, Canada MSA tNB 


(416) 947-9466 

Inquiry 718. 

SOFTWARE/BUSINESS 

dFELLER Inventory 
Business inventory programs written in modifiable dBASE 
source code. 

dFELLER Inventory $150.00 

Requires dBASE II or Ill, PC·DOS/CPM 


dFELLER Plus $200.00 

with His tory and Purchase Orders 


Requires dBASE Ill or dBASE Ill Plus (For Stockrooms) 


Feller Associates 

550 CR PPA, Route3, Ishpeming, Ml 49849 


(906) 486·6024 

Inquiry 719. 

THE EXECUTIVE"' VERSION 2.4 
Organize yoursell! The Executive integrates a 
customizable rolodex with activities by name, auto­
dialing, calculator, calendar with alarm & word process­
ing with inside calculations. Mail merge your rolodex 
entries. 140 p. user manual . 30 day guarantee. $79 

EXECUTIVE MASTERY SOFTWARE 
P.O. Box 576-C, Concord, CA. 94520 

orders 
(415) 680-0202 (800) 682-2860 

Inquiry 720. 

DATA ENTRY SYSTEM 
Heads·down data enlry with two·pass verification for 
the PC/XT/AT & compatibles. Loaded with features 
like: Auto dup & skip, verify bypass, range checks, 
& table lookups. Fully menu driven only $395. 

Call !or free 30 day trial period. 

COMPUTER KEYES 

21929 Makah Rd., Woodway, WA 98020 


(206) 776·6443 

LP88 - SPREADSHEET LP 
~~~e=~~tsli~:r~~:~~u~~=~:~:. 
New versio1 readslwrtes Lotus WO'ksheets. Use l2·31Symphony as 
a matrx generalor or post proce::sor. Many other feaa.res irduding in· 
teractive and batdl operatiOI\ spreadstieet·sty'.e display. eQuat.onpro· 
~-pr~ Slorage. file l/Q, 5mPexrestart. reixirtgenerator. 
sensinvity analysis. 1.ENews says: ''The fteKibiity and features of this pri> 
g1am a1e a bargain at its low ~·" $149 with 8087 support and 
100·page manual. $29 toe wonting deTio ard mini·manual. 

EASTERN SOFTWARE PRODUCTS, INC. 
P.O. Box 15328. Alexandria. VA 22309 

"'"' 360·7600 

Inquiry 722. 

LOGIC TREES 
provide decisive advantages over spreadsheets: for­
mulas and results on the same graphics; probabili­
ty functions (explained by reviewer's guide). IBM PC 
or compatible from $45. 

MAYBESO INC. 
6636 Manero Drive 


Rancho Palos Verdes, CA 90274 


Inquiry 723. 

SOFTWARE/BUSINESS 

PC·Wrlte" Shareware Ver. 2.71 
Fast, full featured w0<d processor/text editor for IBM 
PC. With spell check, screen clip, mailmerge, split 
screen, ASCII files, macros. Easy to use. Supports 
400 printers- LaserJet+ and Postscript. Software, 
User Guide, and Tutorial on 2 disks for $16. Try it, 
then register with us for only $89 and get User 
Manual, 1 year tele-support, newsletler and 2 
upgrades. 90·day guarantee. VISA/MC. 
Qulcksoft (206) 282-0452 CALL TODAY! 

219 First N., #224J, Seattle, WA 96109 

Inquiry 724. 

ARTlease SY.stem 
Lease management software for cycling painlings, ob­
jet d'art. etc. Includes inventory management. ex­
change scheduling, batched billing, cash fllow projec­
tions. aging. P & L statemenls and more. Real time 
access for fast customer service. Runs on MS.DOS, 
520K RAM, Monochrome Monitor $395.00 

WindhamWoods Publishing 
P.O. Box 314, Windham, NH 03087 

(603) 893-2667 VISA/MC (BOO) 537·5002 

Inquiry 725. 

DATA FORM 
CREATE your own form for DATA ENTRY 

GAEA T FOR custom sales and purchase orders, 
bank loan packages, ledgers, etc. This product 
mixes data entry formats with numeric verification, 
word processing with/without line limits, tables, 
defaults, calculations. 

COMPOSE DATA SERVICES 
P.O. Box 247, Midway City, CA 92655 

PC/compatlblesSend $39.95 + $3.00 s&h + 6o/o CA tax 

Inquiry 726. 

SOFTWARE/CHURCH 

PowerChurch Plus•• 
Fast, friendly, reliable church administration 
system. Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
processing, accts. payable, payroll, multi-user 
support, and much more - all for $495 com­
plete. Demo version, $10 

F1 SOFTWARE 
P.O. Box 3096, Beverly Hills, CA 90212 

(213) 854-0865 

Inquiry 727. 

ROMAR CHURCH SYSTEMS'" 
Me.nbership-61 fields plus allernate address: labels, leUers. 
reports any f1eld(s). Offering-256 funds; optional pledge; 
statemen1s; post to 255 x/year. Finance-GIL with budget 
up to 500 sub·tolals & 99 depts: month & YTD repons 
anytime for any monlh. Size 2000 people/floppy; 25000/10 
meg. Ad too short! Write! 

Romar Church Systems, Attn: BMB 
P.O. Box 4211 , Elkhart, IN 46514 

(219) 262-2188 

Inquiry 728. 

Church Package 

Parishioner Time, Talent and Treasure System pro­

gram is written in modifiable dBASE source code. 


• Contributions • Disbursements • Ledger 

• Names with mailing labels 


• Personal information database. 
Requires dBASE II or Ill. PC·DOS/CPM.80 $200. 

Feller Associates 
550 CR PPA, Route 3, Ishpeming, Ml 49849 

(906) 486-6024 

Inquiry 729. 

SOFTWARE/ENGINEERING 

SIMULATION WITH GPSS/PCN 
GPSS/PC"' is an IBM personal computer implementa­
tion of the popular mainframe simulation language 
GPSS. Graphics, animation and an exlremely interac­
tive environment allow a totally new view of your simula­
tions. Simulate complex real-world systems with the 
most interactive and visual yet economical simulation 
software. 

MINUTEMAN Software 
P.O. Box 171N. Stow, Massachusells, U.S.A 

(617) 897-5662 ext. 540 (800)223-1430 ext. 540 

Inquiry 731 . r 

ELECTRONIC CtRCUfT ANAL VSIS 

ECA·2 is a PC based high performance analog circuit simulator 
w/AC, DC. Transient, Fourier. Worst Case and MonteCarloanalysis. 
ECA-2 will handle circuils of approx. 500 nodes and 2500 com· 
ponenls. In addition to value and tolerance, the componenl 
parameters include Bandwidth, Temperature Coeff1cien1, Delay, 
Phase Angle and continuous or piecewise non-linearities. Includes 
component sweeping for optimization. Demo disk available. ECA·2 
$675. One year update service S120 . 

TATUM LABS 

1478 Mark Twain Cl., Ann Arbor. Ml 48103 


(313) 663-8810 

Inquiry 732. 

Classical Controls Analysis Program 
Powerful, sophisticated stability analysis tool for XT. AT and 
Compatibles. S·plane. Z·plane. W·plane. High resolution Bode. 
Nichols. Nyquist, root locus and time response plols. Build 
syslem models from block diagrams using transfer funclion 
databases. Interactive. menu·driven, easy-to-learn user inter· 
face. Solves up to 50 equations. Analyz~ 60th order transler 
functions. Mainframe power at PC price 

LEWIS ENGINEERING SOFTWARE 
P.O. Box 55-BV, Andover, MA 01610 

(617) 975-5509 

Inquiry 733. - . 
Affordable Engineering Software 
CALL OR WRITE FOR FREE CATALOG 

Circuit Analysis • Root Locus • Thermal 
Analysis• Plotter Drivers• Graphics •Signal 
Processing • Filter Design • Report Proof­
reader • Transfer Function Analysis • 
PC/MSDOS •Macintosh • CP/M. VISA/MC. 

BV Engineering • (714) 781-0252 
2200 Business Way Suite 207, Riverside, CA 9250t 

Inquiry 734. 

SOFTWARE/GENERAL 

WOULD YOU UKE TO KNOW? 
Your 1.0.? Memory Level? Response Time? 

Coordination? Visual Perception? 
EXP.and rour mind with MENTOR"-software mat lets 
you explore your l'lkldan talents. 58 paychometrlc ex~ 
ercises. incl. 25 l.C. tes1s. 

IBM PC/Compatibles • 256K • $49.95 • VISA/MC 
Heuristic Research, Inc. 


3112-A West Cuthbert Ave., Midland, TX 79701 

800-443-7380(/n TX, collect 915-694-5936) 


Inquiry 735. 

QUICK BASE CONVERSION 
• 	 Arbitrary Base Calculator: x I + - and MOD 

in any base, any length. $4916 + $4° 0 S&.H. 
• 	 3-D Perspective Processor: Realistic viBN from 

aiy angle, aiy d istance. $99,. + $4 ° " S&H. 
•Both require IBM PC (258K up). 

bp·Coding Systems 
2445 University Heights Ave., Boulder, CO 80302 

telephone (303) 442-1943 • facsimile (303) 442-t967 

Inquiry 736. 
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SOFTWARE/GENERAL 

SongWright Ill 
Music Processor for IBM Compatibles 

Prints quality lead sheets, songs, scores with text and 
symbols. multiple staves; transposes to any key; plays 
tunes. Screen graphics editor; IBM/Epson/Star Pfinters. 
Send $49.95, $2 s&h or write for free sample output. 

SongWright Software 
Route 1, Box 83, Lovettsville, VA 22080 

(703) 822-9068 

Inquiry 737. 

GREAT SOFTWARE, CHEAP! 
Absolutely smashing User Supported Software 
$4.95 per disk. PC-Outline, AutoMenu, PC-Key 
Draw, PC-DeskTeam, PC-Write 2.7, Poster­
Banner, DOSamatic, utilities galore, games, much 
more! Money-back guarantee. IBM PC. PC Jr, or 
compatibles. FREE CATALOG. 

SHAREWARE EXPRESS 
31BnDel Obispo, Suite 102M, San Juan Capistrano, CA 926 75 

Inquiry 738. 

SMALL BUSINESS & HOME 
Loans/Sav'g/Calculator/Cost Schedule/Help Access 
List & Search. Files: Create, Read. Add Da1a-Charge 
Accts. Budget. Inventory, Tally, Auto Phone, Payroll. 
Invoice Sales/Ser./Paymts/Rtns. Check/Bank Stmts. 
Text-File. Sorts. lnstrs. List Code-Basic. IBM & Com­
palible. 256K. Add'I ... APTS Rental File + $5. 

$39.95 + $5 S/H COD/M.O./Csh-Chk. 

800-247-7893CALC• DATA' INC• 305-456-0417 
460 Tamarind Dr., Hallandale, Fla. 33009 

Inquiry 739. 

SOFTWARE/GRAPHICS 

If You Could See In 40 
You'd gel six viewing axes instead or three, and familiar 30 
objects would wrap or skew. Now you can see this with 40 
Graphics Lab. Tired of flatland? Head for higher ground as 
you explore the fourlh dimension by computer. Rotate 40 
and 30 objects in real time or slowly define new objects loo. 
Order today for $44.44 plus $4 S&H, CA add $2.89 tax . 
For Compaq, IBM PC, compatibles CGA or 256K EGA 

40 GRAPHICS LAB 
Suite 537, 12021 Wilshire Blvd., Los Angeles, CA 90025 

(213) 479-4792 

Inquiry 740. 

GRAPHICS PRINTER SUPPORT 
A T LAST! Use the PitSc key fo make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjet, or laser printer. GRAFPLUS sup· 
ports all versions ol PC or MS-DOS with IBM (incl. 
EGA), Tecmar, and Hercules graphics boards. 
$49.95. 

Jewell Technologies, Inc. 
4302 SW Alaska St. , Suite 207, Seattle, WA 98116 

12061 937-1081 

Inquiry 741 . 

FORTRAN GRAPHICS LIBRARY 
MleroGlyph/Scl Plo t • provides (MS/IBM 
.PROIF77l) FORTRAN graphics on any IBM 
PC/XT/AT. Features lin/log axes, labels, Hershey 
fonts, hi res plots on (IBM/Epson/Apple Laser­
Writer) printers, or graphics on (IBM Color/EGA/ 
HerculesMonoffecmarGM) displays. $89.95 plus 
$3.00 shipping. 

MicroGlyph Systems 
P.O. Box 474, Lexington, MA 02173 

Inquiry 742. 
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SOFTWARE/GRAPHICS 

LAND SURVEYS 
L-PLOT ... A Metes & Bounds program to 
plot/print plats of Any scale- Any description­
use Any measurement! Cale. areas, error of 
closure, plots multi tracts. IBM/compat with 
monographics, CGA or EGA capability, $190. $15 
working demo. Visa/MC/chk. 

LAN/SCAN, INC. 
P.O. Box 6863, Abilene, TX 79608 

(214) 824-6419 

Inquiry 743. 

H-GRAPHICS 
Hercules Graphics Toolkit 
for IBM PC and compatibles 

6~i1c~8~~~~6. ~~C~~~.sc~g~~P~i~~ ::a~8r~~~~a5~~S 
~~c'.~i:;}J,o;p~1~:!~~de~!~~(~~wa~8~c~~V; ~~;;i~~e~1; 
freight. Send for brochure and review reprint. 

L8boratorv Software Ltd. 
2 Ivy Lane, Eliough1on . Aylesbury, 


Bucks, HP22 SAP England. (0)296 431234 


Inquiry 744. 

PC TECHNICAL GRAPHICS 
TEKMAR is a graphics library tor the EGA or Tecmar 
Graphics Master. Similar to PLOT-10, includes WIN· 
DOW, VIEWPORT, AXIS. Support for HP, HI plotters. 
Curve fitting, complete plotting program. Log, semi-log, 
multi-axis, 3-D, contours . Jerry Pournelle (Aug 86 By?9): 
"As good as any I have ever seen ... " Demo disks, 
literature available. 

Advanced Systems Consultants 
21115DevonshireSt. #329,Chatsworth, CA 91311 

(818) 407-1059 

Inquiry 745. 

FORTRAN PROGRAMMER? 
Now you can call 2 -D and 3 ·D graphics routines 
within your FORTRAN program. 

GRAFMATIC: 75 callable routines for 
screen output. $135 . 

PLOTMATIC: Pen plotter driver. $135 . 

For the IBM PC, XT. AT and compatibles. We sup· 

port a variety of compllers, graphics boards and 


plorters. MICROCOMPATIBLES 

301 Prelude Drive, Dept. B 


Silver Spring, MD 20901 

(301) 593-0683 

Inquiry 746. 

SOFTWARE/INVENTORY 

SUPER RETAILER"' Is HERE/ 
find oot wljy. over 500 purchases a second are made 
on the fines! p_oinl of sale program. Ultra·flexibilily-cash. 
returns. credit, depts . Cor\lrol your bus. Keep track 
of your money. Inventory module . $99. Become a Super 
Gealer. Modules for acctng integrale aulomatically. 60 
Da~ Money Back Guarantee. VISN MC. IBM &compats. 

PMC 
100 East 2nd Street, Mineola, NY 11501 

800-DIAL-PMC in NY 516-294-1400 

Inquiry 747. 

SOFTWARE/LABELING 

LARGE TEXT-LABELS and FORMS 

~~~~~)~~el/f~~b~~fn;:~.~~~e~ ;p,~.v;~si~x~ ~~ c~~ 
or. Reversals, Bar Codes, Fi le Input, Any Size. Flexi ­
ble Format. Easy Menu Driven • $279. Also from 
dBASE, Basic, Wdstr, Lotus, ANY program -$239. 
Fast, Easy, 30 day Money Back Guarantee. 

Worthington Data Solutions 
130 Crespi Court, Santa Cruz, CA 95060 

(408) 458-9938 
See our ed on page 120 

SOFTWARE/LAN GU AGES 

Super 8 Cross As-semble.r 
Full feature Zilog-compatible two pass absolute 
cross assembler provides TEK or Intel Hex output 
at over 8,000 lines per minute. Resident debug­
ger/monitor included free. Z-80CP/M only, $150.00 
(most 5.25" formats). SuperB FORTH available. 

Tinkertronics 
96 E. Broad Street, Bergenfield, NJ 07621 

(201) 384-1596 

Inquiry 748. 

Minnesota SNQBQL4 language 

Powerful string & data handling facilities . Interpreter com· 
palible with mainframe SNOBOL4. 32K strings, 32 bit in· 
tegers, 8087 for flea! & large memory model. Sample pgms 
include ELIZA. For > 128K IBM PC & DOS or equivalent. 
Del~nitive "green" book by Griswold el al available. 
Gulde +SI/•" sse o dl!lkerte . ......... . .. $44.95 
Guide + diskelle + "green" book . • .•.•.• . . $59.95 
"Green" book only. . ... .. .. . .. . .. . $26.95 
Postpaid in USA. ln NY add tax. VJSA/MC (914} 271 -5855 

BERSTIS INTERNATIONAL 

POB 441, Millwood, NY 10546 


Inquiry 749. 

I 
FORTRAN UTILITIES 

CROSS-REFERENCE UTILITY: Mainlrame grade symbol x· 
ref listing for variables, subprogram calls and labels. Variable 
map shows type, length, alloc, scope, usage tag. etc. All 
FORTRAN 77 compilers. $49.95 + $2.50 S&H. 
UTILITY LIBRARY: Assembly language routines for screen, 
cursor, keyboard, time, sound, etc. MS/lBM and IBM Pro/RM 
FORTRAN compilers. $39.95 + $2.50 S&H. 

IBM PC with DOS 2.0 " \llSAIMCIMOloMclc (2 wks) 


PJN INTERNATIONAL 
P.O. Box 201363. Austin, TX: 78720 

(512) 258-1235 

Inquiry 750. 

CBTREE FOR C PROGRAMMERS 
B-tree ISAM driver written completely n 'C' to K 
& R standards. Supports .multiple keys, variable 
key lengths, fixed or variable length data records. 
Easy to use sample programs and quality 
documentation. Fast, Flexible, Efficient. Source 
code and no royalties for only $99 plus shipping. 

PEACOCK SYSTEMS, INC. 
2108-C Gallows Rd., Vienna, VA 22180 

(703) 847-1743 

Inquiry 751. 

SCREEN PROGRAM GENERATOR 

SPG I creates BASIC program code quickly and easily. 

Design your screen directly and SPG I will generate the 

BASIC program code to handle the display and input of 

dala. Controls use of color, editing, graphics, eua:~ 


movement and function keys. Generated code easy to 

modify I merge I compile. IBM PC & compatibles I 2BK. 


$49.95 + $3 S&H (CA+ tax) 
Treebeard Software 

5901 Warner Avenue, ~19 428, Huntington Beach. CA 92649 

(714) 840-6939 

nquiry 752. 

NS32000 MODULA-2 'COMPILER 
Fast Flrogram Development System for use with MODULA·2 
apllcation programs enables you to write entire ROM-based 
NS32000 target programs In MOOULA-2 .. INUNE codeQC"O.. 
cedure as well as dala·types LONG1NT. REAL, LONGREAL 
supported. Complete wl"System" module {runtime support) 
in source lorm. Requires IBM·PC or Compatible with free 
112 card slot. No debugger or programmer included as yet 
U.S. $1995 

ALOIS SCHONBACHLER 
FreischUtzgasse 14, CH·B004 ZUrich. Switzerland 

41·1·241-0514 

Inquiry 753 
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f SOFTWARE/SCIENTIFIC 

ORDINARY/PARTIALb DIFFERENTIAL EQN 
SOLVER 

FOR THE IBM PC & COMPATIBLES 

MICROCOMPATIBLES INC. 

301 Prelude Dr., Silver Spring, MD 20901 


(301) 593-0683 

Inquiry 754. 

.. "• I 

CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 

Faster Version 2 .1 Now Available 

Relocatable Macro Cross Assemblers, 


Linkers, librarians 

Targeted to almost all Microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 

215·362-0966 MCIVISA 

Inquiry 755. 

I• 

DATA ACQU/S"10NANDANALYSIS ON PC'S 
• MEASURE ta Oala Acqu1s1t1on directly to lotus 123 • FOURIER 
PERSPECTIVE 11 advanced Otg11al Signal Analysis. • PRIME FAC· 
TOA FFT slboutine library. CaMfrom Turbo Pascal. C. FOftran. Basic. 

~6~0;;s;;~d,~a~n~~;1~~•i "6~r1~1~e~":;~~·~~~ha;su~~~~l~ 
soerca.'&ngt'IOering!OOlslrom Quim·Curtis • 2 & JD sc:ienb!ic gral)tlic 
packages with plo:ler suppo1\ lrom Golden Sottware. • MATHCAO 
by Mall'\sottcreates& edits equations. • 8087 Math Coprocessors, 
all vanet1es. • Dala Acqu1s111on & Conlrol Boards from Melrabyte. 
LOW cfices- FREE Custoner Sor-.ice - Satistaclkln GUARANTEED 

ALLIGATOR TECHNOLOGIES 
P.O. BOK 113", Cosla Mesa, CA 92627 

171 41 722-1842 

Inquiry 756. 

PlotlT® Interactive Graph/1:$ & Statistics 
Creale scienCific. anatytlca/ and ...,.. graphs M way you want 
• 35 graph IYJ>EIS including 3·dimensionat 
• SO statistical functions supplied. 
• Can~standard error b ars on graphs. 
P.C ~ers lon $550. Malnlrame verslons'.also. 

In United Slates: In Europe: \ 

ICS
Gracon Servlcea, Inc. Kronberger Strasse 27 
4632 Okemos Rd. 0 ·6000 Frankfurt 1, FAG 
Okemos, Ml 48864 (069) 724-0827 
(517) 349·4900 TeleK: 4 189686 ics d 

Inquiry 757. 

forMathS text-formatter 
• Equations. matrices, ratios, integrals. diagrams 
• Macros, fonts, Greek/marh symbols 
• Hyphenation, secn/eqn/ref numbering 
• Indexes. table ot contents, footnotes 
• Doi-matrix, daisywheel. laser printers, all monitors 

$400. $50 for demo 
SHANTHA SOFTWARE INC. 

50 West 97th St . Room 11 N, New York City 10025 
(212) 222-SNIP 

Touchtone toll free: 950-1088-welt-FORMATH 

Inquiry 758. 

SCl·GRAF and SCl-CALC 

SCI-GRAF procM:es nuge hi-res or-Of>S !Ml easymenus 

or linkable C ibraries Suppons log scales. enor bars. 

screen and printer output. 

SCl-CALC is a pop-up calculator with complete expres ­
sion editing, scientific, statistical, and logic functions. 

Prices start at $79.95. 
Microcomputer Systems Consultants 
32 Wesl Anapamu, Suite 190, Sanla Barbara, CA 93101 

(805) 963-3412 

Inquiry 759. 

......--..-­.J.1.......,......­
fllli 
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SOFTWARE/SCIENTIFIC 

COMPLEX- POP UP SCI CALCULATOR 
COMPLEX is everything sci. calculator can hope 
for plus complex algebra, integer & bit manipula­
tion, Boolean Logic, Polynom. eqn., FFT, graphics, 
cuNe fitting, and an extensible language. Comes 
with free DISKUTIL software. $59.95 (or $120 lor" 
Turbo Pascal source and Turbo-Linker sof tware). 

SoftTech Inc. 
14640 LaBelle, Oak Park, Ml 4B237 

1-313-544-8544 

nquiry 760. 

MATRIX CALCULATOR 
Linear Programming. Eigen Analysis, Solution of 
System of Eqns ., Statistics, Multilin Regression. 
Diff Eqns, and more. Flexible, Programmable com· 
mands. Needs eoe7. Comes w/Free DISKUTIL 
software. $59.95 ($120w/Turbo Pascal source and 
Turbo-Linker software). 

SoftTech Inc. 
14640 laBelle, Oak Park, Ml 4B237 

1-313-544-8544 

Inquiry 761. 

KALMAN FILTERING 
PC:: filter/smoother. Covariance and 
regressiori analyses, error budgets, 
un limited ilata set size + much more. Ex­
ecutable $_250. Source code av.ailable. 

Bierman & Associates 
4419 Coldwater Cyn Suite J, Studio City, CA 91604 

(818) 761-7082 

Inquiry 762. 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utility. Run as an 
MS·DOS command or CALL as a subroutine. Sup· 
ports mosl languages and filetypes including Btrieve 
and dBASE. Unlimiled filesizes. multiple keys and 
much more' MS·DOS $149. XENIX $249. 

(702) 588-3737 

Opt-Tech Data Processing 
P.O. Box 678 - Zephyr Cove, NV 89448 

Inquiry 763. 

SOFTWARE/TOOLS 

LET'S TALK PHONETICS 
Wl"En files are crowded w~h names. ..rat a re!ef to locale 
individuals by phonetic.Added to your code. PHONKEY 
converts names to 16 bit phonetic keys for you to store. 
Compare them with that of target name, el voila! 
$69.95+s/h. See our ad in Byte·bits $4!CIJOn. 

SYBIS INC. 
1600 St. Martin Blvd. E., Tower A, Suite 610, 

Laval, Quebec, Canada H7G 4Re 

(514) 662-2227 

nquiry 764. 

SCREEN MASTER 

For business professionals, programmers 


and home users 

Create demos, prototypes, tutorials, w/384 color com­

binations & animation. Capture screens lrom programs. 

Design menus instantly. Enhance high level languages 

w/23 utilities. Rlfto«me module for O!Slnbubon. Simple 

a'IOUgh for anyone - complex enough for any job. 

GENESIS DATA SYSTEMS 

5403 Jonestown Road, Harrisburg. PA 17112 


(717) 652·1200 


k 

Inquiry 765. 

--. - - -­

SOFTWARE/TOOLS 

SCREEN MANAGER 
SAVE TIME! Powerful Screen Designer and 

Data Entry Manager increases your productivity! 

Interfaces to most languages. BASIC, C, FOR­

TRAN, COBOL, PASCAL, PLMB6, ASSEMBLER. 

Not a Code Generator! No Royalties.$79. Visa/MC 


FREE DEMO DISK 


The West Chester Group 
P.O. Bo x 1304, West Chester, PA 193eo 

(215) 644-4206 
Inquiry 707. 

STATIONERY 

Deluxe PC Stationery 
Letterheads in continuous forms w/invisible perforated 
edges plus matching window or regular envelopes in 
watermarked quality Classic Laid paper. Numerous col· 
ors of ink & paper available utili zing many standard for­
mats & type styles or supply your own, all at very low 
prices & fasl delivery. Call for free samples. prices & 
in fo, or write: 

PerFORMS Press 
8456 Loften, Cordova, T enn 38018 

(800) 624-2961 (Tenn: 901-756-7010) 

Inquiry 768. 

STATISTICS 

SAS•·Ilka Power on a 256K PC 
BASSBese runs many SAS programs on a 256K 
2 floppy PC. BASSStet adds an expanded stat 
pack. BASSVlew gives a true windowing environ­
ment. Cks/MC/Visa. SAS a SAS Institute TM. 
BASSBase-$95 If ordered by 6/30/87 
BASSBase/BASSView-$149 BASSBase/BASSStat-$159 
BASSBase/Stat/View-$199 

BASS Institute Inc. 
P.O. Box 349, Chapel Hill, NC 27514 

919-489-0729 BB: 919-489-9665(N,B.1) 

Inquiry 769. 

STATISTICS CATALOG! 
If you need sta tist ics for IBM PC or Apple II. call 
us and let ourrechnicaladvisors help you find the 
stat istics programs you need. 
Write or call now lo get a FREE catalog of statistics 
and quality control software. 

HUMAN SYSTEMS DYNAMICS 

9010 Reseda Blvd ., Ste. 222 


Northridge, CA 91324 


(800) 451-3030 (818) 993·8536 (CA) 

Inquiry no. 

PRO --tr CAST 
FORECAST SALES, INVENTORIES, etc. 
Complete time series analysis - trend, seasonali ­
ty, exponential smoothing, Box Jenkins, and more. 
Great graphics! Exchange data with other pro­
grams. $150. 30-day m/b guarantee. Demo $10 . 
IBM-PC or compatible. 

F,LEMING SOFTWARE 
P.O. Box52e • Oakton, VA22124 • (703) 591 -6451 

Inquiry n1 . 

StatPac Gold™ 
StatPac Gold is the high·powered statistics and 
forecasting package that delivers! It 's fast, flexible. 
easy to use and dependable. Time-tested and load· 
ed with features. It 's all here! Unlike any other. Get 
the facts! Call now for your FREE brochure. 

1-800-328-4907 
Walonick Associates, Inc. 

6500 Nicollet Ave. S., Minneapolis., MN 55423 
(612) 866·9022 

Inquiry n2. 
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STATISTICS 

.. · ,.....;.....~~~~~~~~--. 

STATISTIX™ 
$75 - Satisfaction guaranteed 

A comprehensive, powerful, yet easy-to-use 
sta!lstical analysis system for IBM PC/XT/A T's, Apple 
ll's, and MS DOS machines. Clear 200p manual. 
Write for information. 

NH ANALYTICAL SOFTWARE 
801 Wesl Iowa Ave., St. Paul, MN 55117 

(612) 488-4436 

Inquiry 773. 

NUMBER CRUNCHER STAT SYS 
Menu-driven. Multiple & stepwise regression. 
ANOVA. time series. discriminant cluster and factor 
analysis. principal components, scatter plots. 
histograms, t·tests. contingency tables, non· 
parametrics. Import export data. Spreadsheet, sort, 
join. merge. $79. IBM PC/Macintosh. Ouanlily 

discount. NCSS-8 
865 East 400 North, Kaysville, UT 84037 

801 -546·0445 

Inquiry 774. 

Inquiry 775. 

PC SCA STATISTICAL SYSTEM 

(IBM PC or compatlbla) 


Developed under the advisory direction of world 

renowned statisticians, PC SCA is the only statis­

tical software encompassing forecasting, time 

series analysis, qu•llty control and Improve­

ment, and general statistical analysis. Prices range 

from $195 to $695 (depending on capabili ties.) 


Scientific Computing Associates 
Lincoln Center, Suite 106; 4513 Lincoln Ave. 


Lisle, Illinois 60532 (312)-960-1698 


Inquiry 776. 

P-STAT® 
Full main frame package for PC/XT/AT & com­
patibles. Statistics, data & file management, data 
display, report writing and survey analysis all in one. 
4GL programming language, online HELP & 
EDITOR, command or menu driven. $95 demo and 
site license available. Standard PC package $695. 

P-STAT, Inc. (609) 924-9100 
471 Wall Street, P.O. Box AH, Princeton, NJ 08542 

Telex: 466452 

Inquiry m. 

UTILITIES 

CONCURRENT DOS BACKUP 
BackPack" run s like BACKUP/RESTORE and sup­
ports DOS and CP/M media as well as users. Backs 
up and restores up to 1 OOOK/min. on an AT and 
360K/min. on an XT. Suppor1s release 4.1. Also 
available on CP/M-80 and CP/M plus. $150. 

Bright Light, Inc. 
520 Fellowship Rd. #C301, Mt. Laurel, NJ 08054 

(609) 778-0772 

Inquiry 778 

346 B YT E • JUNE 1987 

Inquiry 782. 

UTILITIES 

SOURCE CODE LIBRARIAN & 

REVISION CONTROL SYSTEM 


TLIB" keeps ALL versions of your program in ONE 

compact library file. even with hundreds of revisions. 

• 5 times faster than SCCS • LAN compatible 

. • Free public domain MAKE (with source) by L. Dyer 
MS/PC-DOS 2.x & 3.x. $99.95 + $3 S&H. VISA/MC 

BURTON SYSTEMS SOFTWARE 
POB 4156, Cary, NC 27511 

(919) 469-3068 

Inquiry 779. 

PADLOCK/PADLOCK II DISKS 
PADLOCK furnishes the user wilh a method for providing 
protection against unauthorized duplication from DOS 
commands $99. PADLOCK II disks come preformatted 
with finger·print and seri alization. PADLOCK II disks of· 
fer superior protection. Ask about our HARD DISK pro· 
tection with uninstaH capability. MC/VISA. 

GLENCO ENGINEERING 

3920 Ridge Ave., Arlington Hts., IL 60004 


(312) 392-2492 

Inquiry 780. 

ATS DON'T NEED 360kB DRIVES 
The 1,2m8 drive ha, long been known lo READ but NOT 
reliably WRITE on 3801cB Uoppies. With " CPVAT2PC'"• 
1.2m8 drives CAN reliably WAITE 360k8 floppies saving a 
slot for a second hard disk or backup tape. "CPVAT2PC" 
(Not Copy Prolected) offers 'the preferable SOFTWARE 
SOLUTION.' ONLY $79 +$4 S/H VISA/MC/COD UPS 8/R 

MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos, CA 94070 

Order toll free 1-800-621-0851 x777 


415-593-8777 (CA) 212-334-1858 (NY) 

TELEX EZLNK 62873089 Dealer inquiries invited 


Inquiry 781. 

Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. You 
lype in the deleted file's name, Disk Explorer finds and 
restcres it. Disk Explorer also shows what's realy on disk; 
view, change or create fOf'mats, change a fi le's status, 
change data 1n any sector. MS.OOS $75 U.S. 
Check/Credit card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FL 


Toronto, Ontario, Canada M4 Y 1 S2 

(416) 961-8243 


Protect your hard disk data! 

Second Chance protects hard disk data files by making 

fast reliable backups. Second Chance is from Quaid Sott· 

ware, the makers of CopyWr~e. so you can count on the 

same reliability, speed and oose of operatm you're used 

to with CopyWrite. MS-DOS $75 U.S. Check/Credt card. 


QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FL 


Toronto, Ontario, Canada M4Y 1S2 

(416) 961-8243 


HANDS OFFN PC SECURITY 
- Locks Hard Disk. - Restricls Floppy Use. 

- Protecls Subdirectories. 

- Normal Use of DOS Commands and Application Software 

·IBM PC, XT, AT and True Compatibles. 

- DOS V2 .0 and Higher. Hard Disk System. 

- Keep Other People's HANDS OFF Your System 

• $89.95 VISA/MC 

SYSTEM CONSlJ..TING, INC. 
314 Canterbury Dr., Pittsburgh, PA 15238 

(412) 963-1624 

UTILITIES 

lnllneTools 2.0 
Assembly programming in Turbo Pascal is easy with IT. 
Just write assembly code as comments, and let IT ap­
pend inline machine code for you instanlly. No more 
DEBUG and MASM. Write at ease DDS calls, and critical 
slatements in tighl and fast assembly, as illustrated in 
IT manual. $69 + $4 s/h .. 

Jou Laboratories 
P.O. Box 460969, Garland, TX 75046 

214-495-8862 BIX: jou 

Inquiry 783. 

FILE GENIE™ 
File Genie""is a file conversion system which gives you 
the necessary tools to easily analyse and conve1\ an1 f1\e 
to a new structure. Ideal for re·slructuring unusable data 
or word processing files. Search and replace in multiple 
files using ··wild card'' fi le "descript ions. MS/PC.ODS 
$69.95 MIC VISA 

TEAM AUSTIN, INC. 
6809 Convoy Ct., San Diego, CA 92111 

USA 800-822-0852 (In CA) 800-822-0853 

Inquiry 784. 

PRINTER! CACHEI RAMDISKI 

PRINT-matlc ($16) sends predefined control codes 10 any 

printer from within applications AND aUows you lo change 

fonts while printing. WARP.TEN {$16) is a programmable 

disk cache that speeds up your PC disk accesses. RAMbak 

($16) automates the saving of new or changed RAM disk files 

lo floppy disks and/or hard disk subdirectories. PC, XT, AT, 

compatibles with 256K DOS 2.0 +. (MN Res. + 6%). NCP 


Software Brewing Company 
P.O. Box 12094, St. Paul, MN 55112 

612-636-2727 Visa/MC/CHK 

Inquiry 785. 

PAL FOR SIDEKICK! 
Personal Appointment Locator automatically shows 
coming appointments, searches your file, maintains 
to-do list, automa!lcally repeats appointments, ex· 
amines multiple files. Resident alarm too! Only 
$49.95. Cheap at twice the price! 

PAL SOFTWARE 

Ste. 128 110 Green St., New York, NY 10012 

212-334-9172 1-800-541-0900 


{In CA.) 1-800-334-3030 


Inquiry 786. 

WRITE BETTER SOFTWARE 
Add h"igh level realures to .,,,,,.. assembler for any micro with our 

~~~~~~~~AGt 1~~.!t~~.~~~~ 
other constructs as :uyas hand·coded assembler. 

~~~~~~sp~~~~a~l~nst~~r~~~~I ~::n~be;.~~~I~ i;r;;~~ 
programs with our DOCUMENT EXTRACTOR . Call for 
more info. Pre-processor $29.95. Document Extractor 
$19.95. BOTH for $39.95. Includes manual. 

. HADDICK & HADDICK 
P.O. Box. 1566, Mexia, TX 76667 817-562 -3444 

Inquiry 787 

WORD PROCESSING 

HEBREW I GREEK I ARABIC 
Russian and European Languages. Full 
featured. multi-language word processor sup­
ports on-screc!'l 10lelgl'i characters w ith no hard­
ware modilications. $350 (dot matrix) or $500 
(laser) + $5 s/h. Or send $15 + $4 s/h for 
demo. Req. 512K/graphics ' 

Gamma Productions, Inc. 
710 Wilshire Blvd., Suite 609, Santa Monica CJ\ 90401 

(213) 394-8622 

Inquiry 788. 
- I

\. 

_::::J 

RATS! Version 2."1 
Best selling econometrics program. Over 4000 copies 
sold. OLS. 2SLS. legit, probil and much more! 
Forecasting with ARIMA. VAR. Exponential smoothing. 
Model simulations. Support for daily/weekly data. High· 
quality graphics to screen. plotter. printer. $200-$300. 
VISNMC. Demo available. 

VAR Econometrics, Inc. 
P.O. Box 1818, Evanston, IL 60204-1818 

(312) 864-8772; (800) 822-8038 



100% IBM'" EGAICGNMGA THE TM PC# Difference! 
compatible. Perfect for high 
resolution graph\cs , pt'i.nle:t 
port w/256K standard . 256R, upgradeable to 640R RAM, w/360R 

s16500*
(J.S6) Wholesale 
Shlppmg Price 

THE TM MULTI 384 
100% AST'" compatible. Capable 
of 0-384K additional memory, 
w/R232 serlparlgame port , 
clock/calendar. w/OK 

s6700*
(150) 
Shipping 

Meets Lotus '" /Microsofl •• I 
Intel'" specs. RAMdisk, 
print spooler, software 
included. w/OK. 

's99'1f* 

THE™MULTI 1/0 
100% AST'"l/O compatible 
w/serial, parallel and game 
ports standard. second 
serial port optional. 

THE TM BEST BUYS in Modems 

•• 
-~­

'".. ''· - ~­\·:~ "~· ­\ .. . II·

Disk Drive, Turbo Speed, "AT" Style Reyboard 

r=,,j TJ/ "THE '"PC+iswe!J 
•I ­I - nl built and has 

It - I• enough company 

IM:!ffitWI~ support ~ehind iiI ~ lo make ti a very 
attractive alternative lo higher 
priced competition. " 

"THE's '" bottom line? The PC+is 

a highly compatible done 


worthy of consideration ... " 


" ... the unit quickly became the 
preferred computer in our omce, 
which has severalname brands as 

possible alternatives .. . " 

(ompull.'f l~1lcr 

~ 
" ..• Tilf .. IGodtm.J offtr • .... 

loirer·prired allernatfre to the 
Hayes pr oduct with no 

apparen t sacriflce in qualit}! " ~WliS'11'1111lll~!:~~J;;;-;J
~fay 12. 198i 

THE TM 1200 COMM INTERNAL 
Features auto answer. dial/re-dial. built-in speal<er 
w/volume control and FREE soflware. 

(2.50) sssoo*
1.4/ho/csdle 

Price Shipping 


THE'" 2400 COMM 
INTERNAL 

, 

THE™1200 COMM EXTERNAL 
With the same featu res as the interna l modems these 
are perf eel add-ons for IBM, Apple and other systems. 

(2.57) 
Wholesale 
Price Shipping 

Wholesale Price 

s11900* 

THE'" 2400 COMM 
EXTERNAL $2209.!?i* 

Shipplng 

ERTIFIED 
100% IBM 

COMPAnBLE 

1h Height Hard Disk 
w/controUer care!. 
cables and manual. 

(7.50) 

Shipping 

THE'" 20MB Hard 
Disk on a Card 
35" 20MB Hard Disk 
and Controller on 
a single card. 

Wholesilfe s37,500*(810)Pnce 
Shipping 



The World's #1 Supplier of Everything for the Program Developer 
Arlty fapctf Sys1cm Dcvclopmcnl Package sns.oo• 
11.rlty File lmcrch.Jngc Toolkit J1 .oo• 
Arlty Prolog Compiler and lmerprcrcr 650.00* 

Arlty Prolog Interpreter 275.00* 

Arlty SOL Devclopmcnr Package 235 .00* 

Arlly Screen Design Toolkit 37.00· 

Arlty S1andard Prolog 10.00• 

Blahr. Asyn<h Manager frx C or Pascal 115.00* 

Blain C Tools/Tools 2 ComboPackorCTcx-lsPlus 115.oo• 

BlalH C Tools or Pascal Tools 85.oo· 

Ctntral Point Copy JI PC 
Comp•vlcw Vedit 

Comp.view Vcdit + wl w indowing capabilities 
Fifth Gcnrratlon Fastback w/50 DSIDD Disketres 

Human Edit SoOwarc Expert Edge 
L11tlcr. C·Compiler 3 .1 

Lanier. C.Sptile Debugger 
Litt ler C·Food Smorgasbord 

Lanier. Sidefalk 

tattler. DBC·11f Ubrary 

s20.oo· 
95.00* 

145.oo• 
as.oo• 

374.25* 
250.00* 

115.00* 
82.00* 
79.oo• 

131.00• 

Mlcro1on Cobol Tools 
Mlcro1of\ Basic lntcrprclcr fa Xcr~>• 
Mlcroaon Basic Compiler 
Ml cro1ofl: C Compiler 
Mlcro100 Cobol .:ompiler 

Mlcro100 Forlran Compiler Xenii.: 

Mlcro• oO Forlran Compiler PC 
Mlcro1on MUUSP. MUMATH or MUS/MP 

Mlero1on Macro Assembler 4 O 

Mlcro1ot1 Pascal Compiler for Xenix: 

$186.66" 
193.80* 
219 .JO* 
244.00* 

386.58° 
319 .26* 

263.92" 
183.60• 
86 .39. 

400.25• 

Ryan McF1rland Cobol BX Runtime $189.00" 

R>(•n Mcfarland Cobo! Network Full System Ver 2 J 799.oo• 

Ryan McFarland Cobol Network Runtime Ver 2 J 339.00· 

Soll:cran Brrlcvc Ver. 3. O 175.00* 

SoOcnO Xlricve 156.00° 
5o0cn0 R11icve 109.00* 

5o0cn0 Rtricve Network Version 249.00° 

5o0cn0 X1n·cvc or 81rieve. Network Version 419.oo• 

SoNoJlcSol• tlon• DiskOplimizerDoubleDOS. Cubif 28.oo· 

Sonwarc Ch1onrll A/ice 59.oo• 

Bl1IH C Tools 2 or Pascal Tools 2 65.oo• Lattice RPG.JI Compiler 410.00• Mlcro1on Pascal Compiler fa PC 15e.10• SoOware Carden Dan Bricklin' s Demo Program 55.oo• 

BlalH E1>ec Prog101mmcr Chaincr 

Blabc Pase.JI Tools/Tools 2 Combo 

BfalH Runoff 

6s .oo• 
115.oo• 

35.00" 

LotlTcch LogiMouse + 
LoJITr.ch LogiMouse + wlPC Painl 

LoalTr.ch LogiMouse +w!Generic CAD 

89.00° 
117.00° 

139.00° 

Mlcro1on Soff Facifify 

Mlcro100 ProgrillTlmf!r·s Tool Kil fa Windows 

MLJ Disk Mechanic 

u1.oo• 
295.oo• 

40 .00• 

ST5C APL "Plus/T"C System 

STSC S1a1graphics 

STSC Pocket APL 

370.00° 
520.00· 

69.00" 

B.alH Turbo Asynch +­ or Power Tools + 65.00" LoalTr.ch LogiMouse +. w!Reflex 145.oo• Mor Jan Compater Professional Basic 10.00• 5•mmlt Soflwarr. Beller Basic 119.40° 

Btal1r. View Manager w/Source fa C or Pascal 185.00" LoJITech logiMousc + w!GenericCAD6PCPain1 158.00" Mor ran Comp• lr.r Trace 86 77 .50" S•mmlt Sortwur. 8087Math Module 59.00° 

Borland Re/lex. Turbo C or Turbo Basic 54.00" Loaltr.ch Modula-2186 Compiler 55.oo• Pr.tcr Norton Norton Utilities 4.0 45.00" S•mmll Software Runtime System 150.00° 

Borl1ad Reflex and Workshop Bundle 

Borland Reflex: Workshop 

eo .oo• 

38.00° 

Loaltr.ch Modula.2186 Compiler w/8087 

LoJITcch Modufa.2186 Compiler wlS 12K 

85.00" 
142.00" 

Pr.tcr Norton Norron U1ili1ies Advanced Edition 

Peter Norton Norton Commander 

70.75" 
33 .00• 

Tru Buie Algebra. Trig. Pre.Calculus & Calculus 

Tnar. B1tl cAsyncCom Lib or Btncve /nto:rfa~c Llb 
27.00° 
11.aa• 

Borl1nd Turbo Darab01sc or Edito1 Toolbox: 36.50· to&ITech M odula·2 Runtime Debugger 49 ,42• Phocnla PFinish. PFix 86 Plus. or PForce 210.00• Tnar. B11lc Dcvc/opcfs Too/Kil or Crippcnda/e 21.00• 

Borland Turbo Gcmcworks or Graphix: Toolbox 38.oo• Lo&ITcch M odu/a•2 Source Package 79.00· Phor.nla PLink·86 Plus 299 .oo· Tnae Buie Discrete Marh. Form Lib or Probabilily 21 .00· 

Borland Turbo Lightning s2 .oo• LoJITech Modula·2 Translator. UtifiticsPkgorWindow 35.oo· Phor.nla PMme or PTefC 119.00" Trur. B11lc Hercules Graphics Suppot1 Lib 21.00• 

Borland Turbo Pascal w /8087 a BCD Support or Prolog 53.oo• Micro Foca1 CoCraphics 199.oo· Pho1nla Prc.C 160.oo· Tnc Batie PC Basic Converter Libraty 27.00" 

Borland Turbo Tutor 21.2s · Micro Poca. CoMath 150.00• Phor.nla PForcc for Lalficc C or Microson C 210.00• Tnar. 811l c Sorting Searching 01 S1n·ng Lib 21.00· 

Borland Word \Vizard 38.oo· Micro Foc•u Forms·Z 245.00" Ryan McF'uland Foman 77 Compiler 327.00· Tnac Buie True Basic 89.94. 

Borland Word \Vizard and Turbo Lightning Bundle 8t.oo• Micro Focu Micro/SPF 140.00• Ryan Mcfarland Cobo/ Full Development s20.oo• Wordtr.ch Sy1tr.m1 Hof C Compiler 59.oo· 

Bo•rbackl, Joe. J DIR + 42.so• Micro Foca l Mulriuser Rumime for PC Net 400.00• Ryan Mcfad1od Cobol Run1ime 150.00" Wordtcch Sy1tcma DBXL 80.00" 

MICROSOFT®WINDOWS 
\M'.lrk on Several Projects at Once. 
Easily Move and Consolidate Info 

MICROSOFT® QUICK BASIC 

II
Compiler Compatible w/BASICA 

Programs & Runs Them !OX Faster 

s550~~ 
$2.50) 

America's 

Favorite 

Business 

Software 


For the IBM 

and Compatibles 


w/JMB ofRAM, Expandable to 2 
Socketed for 80287. PC/XT/AT 

Compatible, 2.5 Times AT Speed' 

s6sooo*
c......... 
Ut.04) 

NEC 


P6/CP6 
2 16 CPS Draft 


72 CPS Letter Quality 


DBase Ill+ Word Perfect 
lotus Spreadsheet Ashton-Tale Database Satellite Software Word Processor 

s295~~.~ s395<?J!.~
11..>7> H -ll) 

PARADISE 

Advantage 
l 28K, !.5MB I Ser/I Par Port 

Optional. Game and Second 


Serial Port 


Modular 

Graphics
s325qgn~ 

$7.02) Card 

EPSON 64K lntet 
Memory Upgrade 8087 Math 

Kits (9 Chips) Co-Processor 
I 

r.::o ­:-:-- _,,.. s105°"* 
laserline 6 FX286E 256K Dynamic 
6 Pages per minute, 132 CPS Letter 


300 dots per inch, 15 fonts Quality Mode, 200 CPS 
 RAM Chips ea. $2.90* 
(Requires Identity) Draft Quality Mode 128R AT Mother Board Chips ea. $3.90* 

Intel 8087 8Mhz Co-Processor 155.00* 
Intel 80287 BMhz Co-Processor 235.00* SJ380~~.: s4 7ft'?..g.;

$29.82) ., (~~0 .35) 



THETMBEST "AT" ClONE IN THE BUSINESS 

POWER, PRICE, PERPORMANCE 


HardDiskD 
30MB Internal 
Hard Disk 

$445~P.. 1!.. 
$9.62) 

71MB Internal 
Hard Disk. 28M 5 

$?tin00* 
, .,., (Shlppln& 

$17 .26) 

PRINCEION 

D 
s445<?..e.~ s4s900* MULTISYNC(Shipplnlf 

SI0.76) 13" High Res $9.62) 

(800 x 560). RGB MonitorBOMB Internal 
Hard Disk, 28MS 42MB "AT" Hard Drive HX-12 

$36~?;;. 
12" Amber TTL 5851/f..~· w/Cables 

s2 7 5!.e.::~
ss·n900*

;:/11 (Sl'llp plrC 
$19.42) 

28MS $550'?.!!.~7 
Color RGB 

MAX·12E 
s1389!:·TTL/RGB 

13" RGB Color s53000*14" EGAw/ 
54359~ 

(Shlpptna: 

TUI Swtvd $11.45) 

THE TM286/10 # 
Model I Base System 
With 1.2MB Floppy Drive, 
Floppy/Hard Disk Controller 

THETM286/10# ' 
Model II Base System 
1.2MB Floppy Drive 
Floppy Hard Disk/Controller 
42MB, 28MS Hard Drive 

THE TM 286/10 * 
Base System 
Norton Index SI 10.3 
Speed: 6 or 10 Mhz, Keyboard 

or Toggle Switch Selectable 
Memory: 512K Standard 

Expandable up to lMB 
on Motherboard 

Phoenix BIOS 
84 Key "AT" Keyboard 
200 Watt Power Supply 
Full Size "AT" Case 

... 
$14.91) S-690°0 ?t. 


SEE WHY OVER 250,000 HAVE 
JOINED, MAKING US THE 
NATION'S #1 SOURCE FOR 
EVERYTHING IN COMPUTING 

• 	 Wholesale + 8% Priclng 
• 	 10 Day Returns On Hardware 
• 	 400 Page Catalog 
• 	 Quarterly Newsletter 
• 	 Periodic Catalog Updates 
• 	 24 Bour Bullelln Board w/10,000 

Downloadable Shareware Titles 
• 	 1000 + Software Tille Rental Library 

PC Network 
320 West Ob.lo Slttet Chicago, IL 601a10-9934 

(800) 621-SAVE 
Validation Code 8367 

Our knowledgeable sales consultants 
are on duty: 

Mon.-Fri. Sal. 
8am-7pm (CST) 9am-Spm 

In Wlnois Call (312) 280-0002 
Cu•tomtt S•rvlc• ruid Order St•tus (312) 280·1567 

Mon.·fri. 8•m·4:30prn 

----------------------------~--------------------------­
CALLTOLLFREE (800) 621-SAVE 

YES! Please enroll me as a member in the PC NETWORK'" and send my catalog featuring thousands ofcomputer 
products, all at just 8% above DEALER WHOLESALE PRICES. I wi ll also receive "THE PRINTOUT'', a special periodic 
update on merchandise at prices BELOWeven those in my wholesale catalog and all the other exclusive. money 
saving services available to Members. I am underno obligation to buy anything. My complete satisfaction guaranteed. 

Please (v) all boxes that apply: 

•Basic Membership 1 Year 2 Year •SpecialV.l.P. Membership 1 Year 2 Year 
With 14 Days Rental $8 D $15 D With 30 Days Rental $15 D $25 D 
Business Sof\ware Rental Libra<y $25 D addl per yr. BOTH Business and Game 
Games Sol\ware Rental Library $10 D add'I. per yr. Sof\ware Rental Libraries $30 D add"I. per year 

DBill My Credit Card: DVISA D MasterCard D American Express VaUdailon # 367 
Accoun t Number: 

mon. __ yr. __ 

D Check or Money Order Enclosed for~---------------­

Name 

DDDDDDDDDDDDDDDD Exp.Date: 

_____________ Apt. No. Address 
_____ Zip ________________City --------State 


Telephone: ( 


My Computer(s) is: DIBM DIBM XT DIBM AT 0Apple II 0Macintosh Other ------- ­


Signature 

(Signature required to validate membership) Capyrigh1 ' I 986. PC NETWORK. INC 

tRENT BEFORE YOU BUY-Members are eligible to join th e NET\"lORKS Business and Game Software Rental Libraries and evaluate products for a 
f u!I 14 Days (Regular Membership) or 30 Days (VIP Membership) to see if they m.eet their needs. T~e Networks rental charges are far less than other 
software rental services- just 20% OF THE MEMBER WHOLESALE PRICE. Rental t1 \1es are available in IBM . Apple a nd Mac. 



SPECIALISTS 

... 


w p p products for the QHX 
user. All products aold by ua have been 
teated in our otticaa and will work with 
QHX in both multi-uaer and network mode. 

• 	 A11 of Quantum 1 e fine products $call 
---- SOM'WARE --- ­

T&T: IS screen/menu devlpment pkg $ 295 
IS with aourc• $ 595 

T&T:Teach Authoring &: Courae Dev $ 295 
Btrea balanced tree file mgr $ 250 
Sculptor 4ql Databaae by •pd. $ 995 
ZIM dbm: Ultiaote flexibility $1195 
WPro Word Proceaainq $ 149 
YAS Spread Sheet $ 214 
DASHET Wida Area Network nod.ea $ 4 0 

---- HARlJWARE --- ­• ARCHET bda tor QNX network $call 
• Iomega Bernoulli Box w/ driver $call 
• QNXT tarainal•: Kiatron KT-7 PC $ 695 

Keynote PC $ 750 
RS232 multi-port aerial boards $ 395 

Consultants available. call us. 

Ask about our specials! 

T&T Computer Products 
Poat Office Box 33213 
Tulsa, Oklahoma 74153 

(918) 663-1879 
ONX is a regishired mark o !Quantum 

Inquiry 319 

Powerful Spreadsheet 

Meets 


Full-Featured Word Processor 

BOXCALC 1000 is a combination 
spreadsheet/word processing program 
that lets you mix figures with text 
easily in the same document. All on 
one disk! 

Stop fighting fixed rows and columns. 
BOXCALC 1000 lets you put text and 
calculation boxes anywhere you wish. 

Simple or complex box formulas with 
full replication and conditional process­
ing help make your calculations easy, 
yet powerful. And you get word proc­
essing with fast insert-delete, word­
wrap, search & replace, block moves, 
and much more. 
For IBM PC/XT/AT or compal. 256K. With detailed 
manual and easy-start instfuctions for $139. Send 
orders (VISA, MC, Check) or info requests to: 
Cotton Software. lnc., 2325 Anderson Rd., Suite 
364, Covington, Ky. 41017. Or call (606) 727-1600. 

Inquiry 76 

SAVE TIME 
with 

FORMATTED DISKS 
"Ready to use in your 


IBM PC or compatible. " 


48C 

3M 
69' 

ALF formats brand-name factory certified disks, 
and double-checks them for defects. You save the 
time and hassle of formatting disks yourself, and 
pay no more than for ordinary blank disks! 

CALL TODAY TOLL-FREE 

1·800-321-4668 
in Colorodo, 303-234.0871 

ALF 1315.F Nelion St. Denver, CO 802 15 

Inquiry 12 

Convert What You Have 

To What You Want! 


• RS232 Serial • Centronlcs Parallel 
• 8 Baud Rates • Handshake Signals 
• Latched Outputs • Compact 3>: x 4X x 1~ 

Inquiry 313 

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: 


1-800-848-34(19 

In Ohio wlll-614-262-0559 

~ 

SAFEWARE, TIX! /11s11ra11ce Age11c1· !11c. 

Inquiry 272 

• 8052AH BASIC V1.1 CPU 
• iSBX* expansion connectors 
• Prototyping area 
• Five 8 bit inpuUoutput ports 
• PROM programmer 
• Expansion connectors 

CALL TODAY 603/469-3232 

$228 1100+ $159) 

[I Binary Technology, Inc. 
MAIN ST.• P.O. BOX 67 1 MERIDEN, NH 03770 
6031469-3232 

·1sex Is a trademark ol the Intel Corporallon 

n ro ois\t..s
So'tNare 'or a 

• DOS partitions to 
1 GIGABYTE 

• Spans two drives in one 
bootable partition 

• Supports big drives on 
ATand XT 

• Secures data 

GOLDEN BOW SYSTEMS 
8120 "If:·.:_ 2870 fl Ith A•enu!$3 shipping/ S•ite w1 
handling Sana.ego. CA 92103 

~J~1s~ia orders • 619/298-9349 

Inquiry UO 

I PC/XT USERS! 
I COGTREE Utilities by 

Cogitate ....... . . .. . . .. 5129.95 
I LYNC by Norton-Lamber .... 5199.95 
I DATAFLEX by Data Access ... Varies 
I RM/COBOL by Ryan/ 

M cFarland ............... Varies 
I Universe by Omnitrend .... 5 98.50 
I Blue Macl by Cogitate ..... 5599.00 
I CadPower+ byTrilex.... S995.00 
I Softext Teaching A ids . . . . S 95.00 
.I PrintSet by Cogitate . . . S 79.95 
_I CogiTAPE by Cogitate . ...... CALLI! 
I Anti-Static Products........ . Varies 

I Uninterruptible Power 
Backups ................. Varies 

.T TeleVideo Software ......... CALLI! 

"A Higher Form of Software" 
24000 Telegraph Road 

Southfield, Ml 48034 


(3131 352-2345/Telex 386581 


VISAIMASTERCARD ACCEPTED 
Dealer Inquiries Welcomed 

Inquiry SS 

Addmaster Specialty Printer 
Forty-Column Alphanumeric Printer 
ideal for applications such as security 
systems, fire alarm systems, point-of­
sale, data logging and others. 

• RS232 interface. 
• Prints 40 characters alphanumeric. 
• 5 x 7 Dot-Matrix. 
• Compact 10-1 /'2" x 1 O" footprint. 
• 120VAC60 HZ. 
• Single or Two-ply 3.875 in paper. 
• Validation slot for multi-part forms. 
• 80 cps speed 12 Jpst. 
• BK buffer (additional RAM optional!. 

ADDMASTER CORPORATION 
2000 S. MYRTLE. MONROVIA. CA 91016-7116 
(818) 358-2395 TELEX 674770 

Inquiry ·s 



Inquiry 62 

PLOTTERS PRINTERS 
Houston51152MP . 3765 Houston 41 /42 . 2345 Alps ALD-224 . . . 495 Alps ALD-324 . 699 
Houston PC595 .. 499 Houston 51152 3345 Citizen Premier 35 442 Citizen 120D . 168Compu$ave 
HoustonPC695 . . 585 Houston 56A . . 4195 Citizen MSP15 . 355 Citizen MSP20 . . 305 
Calcomp 1041GT .5295 Roland 885 1195 Citizen MSP25 . 455 Diconix 150 .. 309Call Toll Free: 1-800-624-8949 Cal Plotmaster . 4145 Roland 880 879 Citizen Tribute . . . 639 Fujitsu 2400 819 

BOARDS 

ATI EGA 'Minder . 252 NEC G8-1 . 325 

ASTRampage 286 . 425 Paradise 480 . 369 

Chauffeur HT 185 Taxan Gold ... 299 

Genoa Super EGA . 295 Video 7EGA . . 189 

Orchid Jet 386 . . 869 Vega Deluxe . . 312 

Duadram Duadlink . 323 Vermon\ 8820 . 1299 

Alloy Or Advanced Digital Slave Boards SAVE 

Artist 1: 1024 x 768 (Interlaced) ..... 1395 

ATI Graphics Solution 172 

TalllreeJlaserPlusAT . . . ... 439 

Tecmar EGA Master 800 . . 395 

Aristocad/Hercules/Number 9/Persyst • CALL 

Sigma/STBITseng/Verticom/Vutek •.• CALL 


MONITORS 
Amdek1280W/Card .689 Amdek410 .. . 152 
Mitsubishi 6922 . 2125 Aydin8856P .. 2895 
NEC Multisynch 542 IC 19" EGA . 1399 
Taxan Multivision.. 545 Taxan 840 . . 815 
Thomson450A . 165 PGS LM300 495 
Wfse700W/Card .. 699 Zenith 1220 . . . 99 
Micro Vitek Auto-Synch :19" ..... .... 1695 
Sigma Laser view 15"11200 x 1664 . .1395 
Casper/Hitachi//Magnavox/Sperry/Teco . CALL 

IMAGE SCANNERS 

ASTTurbo Scan (Macintosh) .. 1745 
Dalacopy Model 730 . . . .. 1395 
PGS LS-300 With PC Paint &Adapter . 729 
PGS LS-300 With OCR Soft. &Adapter 

COMPUTERS 

AT&T 630011Or. 1245 ASTModel80 . 1535 

Sharp PC7000A 1249 AST Model 90 .. 1919 

Sharp PC7100 . . .1899 AST Model 120 2289 

Zenith 181 . . CALL AST Model 140 2675 

Cordata AT: Portable &Disc I 20MDrive . 2195 

Cordala CS4200: 640K/ 1Drive 1329 

Packard Bell AT: 640K I 30M Drive . 1945 

Packard Bell AT: 640K/ 44M Drive _ . . 2125 

Panasonic Business Par tner: 2Drives . 845 

Panasonic Business Partner: 20M Drive . . 1139 

Panasonic Bus. Partner 286 30M Drive . 2039 

Sperry IT: 1M/4 4M Drive 
Toshiba 1100 + & 3'1JO Portables 
Wjse 286: 6&10MHz/1 .2M Drive 
Wfse 286: 6&10 MHz/ 20MDrive . 
Wjse 286: 6&10 MHz/30M Drive 
Wfse 286: 6& 10 MHz/ 40M Drive 
Wyse + Turbo:640K/ 2Drives . 
Wjse + Turbo:640K/ 20M Drive 
Altos/Corvus/ITT/NEC/Televideo/Others . 

TERMINALS 
Adds 3220 479 Altos Ill . 
Freedom I Turbo . 429 Ampex 220 . 
18 A3164 Color .. 895 Wjse 30 
Kimlrun KT7 . 412 Wfse 50 
Televideo 905 . . 285 Wjse 60 
Televideo 955 . . 395 Wfse 85G 
Hazeltine/Liberty /Link/Dume/Zenith 

. .... 2799 
SAVE 
1495 
1895 
2195 
2395 

. . 1019 
1465 
CALL 

· I 

Enter SP1000 .3095 Roland 980 1159 
loline 4000 . .4245 Roland 990 1625 
Gould/Hewlett·Packard /Numonics . CALL 

DIGITIZERS 
Calcomp 44 x60 . 4995 GTCO: All CALL 
Hitachi 11 x 11 575 Kurta Penmouse . 185 
Hitachi 15 x 15 . . 1195 Kurta 8.5x 11. . 299 
Houston TG1011 499 Kurta 12 x 17 . 699 
Houston TG1017 . 599 K11rta IS . CALL 
Houston TG8036 .2895 Summa 12 x 12 . .375 
MS BUS Mouse 109 Summa 12 x 18 . 659 
Summa Mouse ... 79 Numonics36 x48 3149 
Many Other Models And Mice . CALL 

MODEMS 
Prometheus 2400G .249 Hayes 1200 .. 348 
Ven-Tel 2400 i . . . 295 Hayes 1200B .. 309 
Ven-Tel 2400 + 372 Hayes 2400 . 559 
Zoom 1200XL . . 225 Hayes 2400B. . 479 
Anchor Volksmodem 12/ External &PC . 99 
Anchor Lighting 2400/ External 295 
Mignet Pocket Modem 1200 (#1Rated) 149 
Prent ice Popcorn 150: 1200 (#1Rated) CALL 
Flac31l/ad1C 2400-VP: (#lRated) 
Codex1Novation Rixon/UOS/Other Models 

HOURS: MON·FRI 7AM·6PM/SAT 9AM·2PM 

IN ARIZONA CALL (602) 437·4855 


CompuSave: 4207 S. 31th SI. , Phoenix. AZ 85040/Prices Reflect Cash Discounts And Are 

Subject To Change Without Notice. Major Credit Cards And Selected PD'sAre Accepted. We 
Cannot Guarantee Compalibltily. CompuSave Is ADivision DI Adlanko Corporation. 

Panasonic 1080i .. 188 NEC P660 . . . 425 
Panasonic 1091 i . 244 NEC CP660 .. 525 
Panasonic 1092i 318 NEC P760 595 
Panasonic 1592 384 NEC CP760 . . 689 
Panasonic1595 . 462 NEC P9Xl. 1195 
Toshiba 321 SL . . 529 Okidata All . CALL 
Data So./Diab lo/Juki/Siar/Televideo/TI CALL 
Buffers/Cables/Sheet Feeders . LOW PRICES 
Stands/Switch Boxes/Tractors LOW PRICES 

LASER PRINTER HEADQUARTERS 

Data Prod 1230 . . 2599 ASTTurbo ... 3295 
Genicom 5010 . .2365 Canon LBP-Al . .1795 
Oki. Laserline 6 . . 1425 CIE LIPS-10 .. 2345 
Tl Omni 2115 ... 5895 NCR Laser . 1925 
Toshiba Page 12 .. 2495 Dume Laser 2195 

DISK DRIVES 
Mountain 30MCard . 599 Apple Drives . . .112 
Priam 130M Drive .2095 Miniscribe 40M 589 
Seagate 20M Kil 325 Miniscribe 80M . 889 
Seagate 30M Kil . 382 Seagate 4038 . 545 
Toshiba 3.5" Kit .115 Seagate 4096 . 945 
Plus Development Harcard 20 599 
Alloy/I OMEGAl lrwin/Maxtor/Maynard . 
Rod1me1Sysgen/T;illgrassfle4dlecmar 

2 SPEEDS TURBO SYSTEM 

FULLY IBM PC/XT COMPATIBLE 4.77/8MHZ 

• 640K on Board RAM 
• 2 Floppy Disk Drives 
• Disk Controller Card 
• !SOW Power Supply 
• FCC Type Slide Case 
• 'AT Style Keyboard 
• 8 IBM VO Slots 
• 8088-2 Micro Processor 
• 8087 Co-Processor Socket 
• 4.77 MHZ/8MHZ Clock Selectable 
• Monitor and Display Card Not Included 

Fully Assembled and Tested . ..... . .. . ... . 
(Other Options and Configurations Available, Please Call.) 

PINECOM AT SYSTEM 
30 M. HARD DISK WITH MONITOR 

• 6/10 MHZ Clock Selectable 
• 80286 CPU 
• I. D.S.D.D. Floppy Drive 
• 200 Watts Power Supply 
• Hard Disk/Floppy Disk Controller 
• 512K RAM Expandable to I MGB 
• Clock Calender w/Battery Backup 
• 'AT' Style Keyboard 
• 30 M. Hard Disk w/Controller 
• Monochrome Graphic Card 
• Parallel Printer Port 
• Monochrome Amber Monitor 

~ -
Ip1necom™ 

SPECIAL SALE ITEMS 
20M Hard Disk (ST-225) with controller . ....... ...... $38000 
30M Hard Disk (ST 4038) For AT . .................. $59000 
Internal modem 300/1200 BPS Hays compatible .. . ... . $11500 
External modem 300/1200 BPS Hays compatible ...... $} J500 
EGA color card support EGA, MGA, CGA ........ .. $23000 
EGA color card TAXAN 560 (Paradise) .............. $26500 
EGA color monitor TAXAN 760 14" . .. . ... . ... ...... $49500 
Color Graphic Adapter with printer port ......... .... . . 56500 
Monochrome Graphic Card with printer port ........... $6500 
Logitech Mouse C7 Plus with software .. ............ .. .$7500 
Copy II PC option Board (Copy Card) ....... . ... ... ... $9500 
4 serial ports for XT (all selectable) . . . . . . . . . . . . . . . . . . . $9200 
4 serial ports for AT (all selectable) ..... ............ . $}3500 
IMAGE ACE II Video Capture Card ....... . ....... . . $25000 
2M multifunction card for AT . .... ... ... . .......... . $}5000 
2 MGB RAM expansion card for XT (OK) ........... $}4700 
SAMSUNG 12" Amber monochrome TTL monitor . . . . . $8500 
SAMSUNG 12" Green monochrome TTL monitor . . . . . $8500 
TTX 14" RGB Color monitor (1410) .................. $30000 
1.2 M Floppy disk controller for XT/AT ...... . .. ...... $5000 
Joystick with 3 buttons for IBM ... . ....... ....... . .... $}800 
Game port card (for 2 joysticks) ...... . .. .. . .......... $}800 
Surge protected power strip (6 outlets) ..... ... ........ $}800 
Eprom writer card with software .. .... ........ ...... snooo 
BTC 5339 Enhanced keyboard XT/AT 12F.key .......... $7800 
IBM logo Floppy disk drive 360K half heii!ht . . . . . . . . . . . 56500 
Citizen printer 120D 80 col. 120 cps, NLQ ........ .... s19900 
Citizen daisywheel printer PERMIERE 35 . . . . . . . . . . . . . 546000 
COSMO World 2600 daisywheel printer 26 cps . . . . . . . s23000 

Send One Dollar For Our New Catalog 



omp11ter 
1290 Oakmead Parkway • Suite 111 • Sunnyvale, California 94086 

800-225-8216 (ORDERS ONLY) 408-739-3400 (CA Residents·lnformation) 

MANAGED BY ENGINEERS FROM SILICON VALLEY 


PACT-386-16 (16 mhz 80386 cpu pc) 

IDEAL FOR CAD/CAE/CAM/CAT Workstations 
• Standard 2 MB Memory Expandable to 16 MB 
• On Board 2 Serial I Parallel Ports 
• Supports RAM-BIOS 
• On Board Socket for 80287 
• Zero Wait State Optional 
• Two 32 Bit. Four 16 Bit, Two 8 Bit Bus 
• IOI Keys Enhanced Keyboard 
• FORTRON® 230 Watt Power Supply UL/CSA Listed 
• 5 Drives Capacity Heavy Duty Cabinet 
• 1.2 MB TEAC Floppy Drive 
• Western Digital Controller 
• 40 MB High Speed Hard Drive 
•DOS 3.2/GW Basic 

PACT-286-a SI,125(8 mhz Zero Wait State) 

• IBM AT Compatible 
• 6/8 mhz 0 Wait State, Norton S/I 9.2 
• 512K Installed, Expandable to I MB 


On Board Memory 

• 1.2 MB Floppy Drive 
• Floppy and Hard Disk Drives Controller 
• 230 Watt (max.) UL/CSA Listed Power Supply 
• Maxi Switch Keyboard 
• Optional 2 Serial and I Parallel Port 
• DOS 3.2 GW Basic 
• Clock/ Calendar with Battery Back Up 
• Optional Math Co-Processor 80287-8 
• 	Optional 5 Half-Height Drives Capacity 

Chassis 
• One Year Warranty 

PACT-286-10 SI,195(IO mhz One Wait State) 
"Same features as PACT-2as-• with I 0 mhz 
clock speed. with 640K memory installed. 

PACT-286-12 SI,650 
• IBM PC AT Compatible 
• 6/12 mhz Dual Clock Speed 
• 	640K Expandable to I MB 

On Board Memory 
• 1.2 MB Floppy Drive 
•Floppy/Hard Disk Drive Controller 
• Maxi-Switch AT Keyboard 
• 230 W (max.) UL/CSA Listed Power Supply 
• DOS 3.2. GW Basic 
• One Year Warranty 

352 BYTE • JUNE 1987 
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UPGRADE OPTIONS 
(Discount Price lor the Purchase 

With System Only) 

• Herculesci compatible mono-
graphic cord w/printer port . . S 65.00 

• Monochchrome monitor .. . .. S 85.00 
• 20MB hard disk drive kit .. . . $359.00 
• 360K lloppy drive . . .... . . S 85.00 
• XT serial/porallel/clock/game 

por1 (for PC XT only) .. , .. , . S 55.00 
• 8087-2 18 mh•I . .......... .. Sl59.00 

• 80287·8 .... .... S235.00 

• 80287-10 .. _.S295.00 
• 20MBharddiskdriveonly . . $295.00 
• 30MB hard d isk drive on ly , . SSBS.00 
• 20 MB tape ba ck-up kit (tea l), $495.00 
• EGA card & EGA monitor .. . $590.00 
• Enhanced keyboard . , .. ... . S 75.00 

BEST SELLING 

PC ADD-ON'S 


AND PERIPHERALS 

VIDEO ADAPTORS 
• Monographics, Hercules Compatible . ... ..... S 79.00 
• Colorgraphics Adaptor . . ... S 79.00 
• EGA Card. IBM Compatible • . • • . • • . • . • • • • .S 199.00 
• HEGA Card, IBM, Hercules Compatible ..... $ 219.00 

MULTIFUNCTION MEMORY 
EXPANSION BOARD (OK Ins talled) 
• 640K Memory Exp. Card (XT) . . . . . .. $ 59.00 
• 2MB Memory Exp. Card (XT, EMSJ .... ...... .S 129.00 
• 640K Multifunction Card {XT) .. .. .. $ 129.00 
• 3MB Memory Exp. Card CAT) •• , . . . • • . . . .S 155.00 
• 2 MB Multifunction Card (AT) ........ . . . .S 175.00 

110 BOARD 
• XT - 1/0 w/Floppy Controller ••...• , • • • • . . .. S 95.00 
• AT -110 w/Floppy Controller ., •••••••• , .... S 95.00 

PRINTERS 
PANASONIC DOT MATRIX 
• KX·PI080l l20 cps. NLQ .............. .. _- - .S 209.00 
• KX-10911160 cps. 32 cps NLQ ..• .. , .•••• , ..$ 269.00 
• KX -1092 180 cps/ 33 cps NLQ -.. _. ...... _... S 345.00 
• KX-1592 180 cps/38 cps NLQ. . . .. S 449.00 
• KX-1595 240cps151 cps NLQ. . . , $ 559.00 
• KX-P3 131 17 cps Daisywheel . . . . . . . . .S 295.00 
• KX-P3l5 1 22 cps LQ Parallel Prin ter . . ..... $ 449.00 
C. ITOH 
• Hite man Blue Plus, 140 cps ..... ... . ..... ..S 179 .00 
• Hiteman 15. 160 cps. 15n Wide Cauiage .....$ 419.00 
TTX PRESS 80, Thermo Printer ......... , . . . .. $ 89.00 

MONITORS 
MONOCHROME. TTL 
• Casper w/Swival Base. Amber . . .. . . S 99.00 
• Tatung . . . . . . . . . • •.. , .• , •..•. , ••• , • • . .. $ 129.00 
• Samsung Amber . ••• .. •••..••• , . , •.•• , , , ... $ 99.00 
COLOR. RGB 
• Tatung-1360f ......s 335.00 
• Brighi .. . .. . S 31n nn 
EGA 
• Tatung-1380F ••• , , • , .. .. . .. . . .. . . . .. . . .s 449.00 
• Casper . ..... . ............... ... s 429.00 
• Taxan - S.V. 76 . . . . .. . . . .. . . . .s 469.00 
• NEC Multisync • , ••. .. .. .. .. ... .... . . . .. s 6 19.00 

DISK DRIVES 
FLOPPY DRIVES 
• Teac FD-55BV. 360K Floppy . ••..•. , • . . . . S 92.00 
• Teac FD·55GFV. l.2MB Flopp: •• . ... .. .. .. S 129.00 
• Chino l.2MB Floppy . ...... ,......... . ....S 119.00 

. HARD DRIVE. SEAGATI 
• ST-225 w/controller & •• •• _•• , • . .. .. S 369.00 
• ST-4026 Drive Only •• , .• • ,......... .... . . .S 519.00 

• ST-4038 Drive Only . .S 619.00 
• ST-4051 Drive Only . ........ , .... S 699.00 

• ST-4096 Drive Only . .... ,,, , .,, ... , .. •• ... .. $1.290.00 

TAPE BACK-UP DRIVE 
• Teac20MB Internal , .,. . ... ........ S 499.00 

• Teac20MBExternal ....... ..... ....... ... . $ 599.00 

• Teac 45MB Interna l ... , .... , ....•••• ,, .... S 629.00 
• Teac 4SMB Externai • , .•. , .• , , , .. , ...... . . . S 739.00 

MODEMS 
• 1200 Baud Internal .......... ,... ... . . . . S 109.00 

• 2400 Baud Internal , ... , ............... . .. . . $ 239.00 

• 1200 Baud External .S 149.00 
• 2400 Baud External . . . . ...... . .... S 349.00 

DOS 3.20 WIG. W. BASIC ....... s 85.oo 

MATH CO-PROCESSOR 
• 8087 15 mh•I . ......................... . ... S 105.00 

• 8087·2 (8 mh• ) .... S 152.00 
• 80287-6 (6 mh; ............................ S 174.0( 

• 	An?.R7-R (A mn, • , •• , , ••• , , • , , , •• , , , , •• , $ 245.0C 

.. .. .. • .. • .. . . . • . .. . .. S 295.0C 

• Prices subject lo change without notice. 
• Hercules is a trademark of Hercules Computer Technology. 
• IBM XT. AT is a trademark of International Business Machines. 

TERMS: 
• Shipping and handling charge s tarling lrom 

minimum $6.00 each shipme nt. 

• 15% restocking charge is required for non­
authorized re turn merchandise. 

Inquiry 69 
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Inquiry 364 

TIMELINE INC. ·-~~mr~~!!Rl~1 

Order Desk Inside California r--- -L-.-A-. _&_T_e_c_h_n-ic-al_l_n_fo__..,.

Continental U.S.A OEM INQUIRIES 
WELCOME{800) 872-8878 (800) 223-9977 (213) 217-8912 

EGA PACKAGE 
INCLUDES : EGA CARD,MONITOR,SOFTWARE & CABLES 

FEATURES: 
RESOLUTION 

CGA: 640x400 
EGA : 640x400 
PGA: 640x480 
COLOR 

ALSO: $699.00 
CARD 
Hercules: 720 x 350 
Auto switch 
Parallel Pr in ter Port 

MONITOR 
13" Viewing Area 
Matrix pitch : 0.3lmm 
Addressa bl II t y : 640x480 

(Varies with Software package. PGA Moni t or 
A lone : $450 .00Ma x imum Is EGA Colors or 16 out of 64) 

GLIME 
QUME TRACK 142 

IBM COMPATIBLE 
FLOPPY DRIVE 

~~~~:~~~96t~~~E7P1~Ar:l:-:::Rr!s~ 
Ports: Centronlcs parallel,Two serial Just add a Terminal! 
Slngle board, 641< $ 

Comuwl1h all ao hwara• manu 1111 199 DD 
Ma;lc Work1h11 t, Word Rl;hl, Analyll • 
Nf\O CN1m1 and Addrt11 av11 1ml 
OSORT ·-· _ Unit Without Soltwaro: $1 5 0 .00 

But o nly 30 
~ ·1 T H EY' RE BACK ! 

art left. Act 
now, they'll 
110 fert l 

12" COMPOSITE MONITORS 
Amber,Green and B&W 
Reconditioned and fully Tested. $49.95 
TANDON TM55·4 96tpi OS/DD 5%" Floppy Drive: $69.00 

·DS/DD BELT DRIVE 
-360K 

FULL HEIGHT WANGTEK Model 5099EG24 60 Mb Tape 
Backup.............. . ........ .. . .. .... $249.00 

-5%" 1/2 HEIGHT 

$65.00 
ASTEC 65 WATT SWITCHING POWER SUPPLY: $29.00 

ll@<f:/El{j)(?: 0.5mW to 10mW ·Power supplys available 
'b/n~f'l~ Please call for information. 

1490 W. ARTESIA BLVD., GARDENA, CA. 9024 7 l\'.linimum Order: $25.00. Shippin9 & handling c~a~ges 
Con1;nenlalUS.A. 1n,;deC1hlom•• L.A. A •N&To<hni<allnfo via UPS Ground: $ .50c/lb. U P~ Air: $1.00/lb. Minimum 

(BOO) 872-8878 (BOO) 223-9977 (213) 217-8912 Charge: $4.00. We acc~t cashiers checks. MC or VISA. 
. . No personal check COD's. Items reflect 5% cash or check 

PrtcHsubJocttoch•ngowithout notice. [Z1~ discount. California residents add 6%% sales tax. We are 
•ORE<GNOROERSREau••E•••c1ALHANDLING 'Vl~A ' ~ not responsible for typographical errors. All merchandise 

15% Restocking fee for returned orders · subject to prior sale:Phone orders welcome. 

JOIN PC(~JJa AND SAVE 
Become a member of PC CLUB and buy quality products at incredibly low prices! These are not closeouts. not 
liquidations, not discontinued items, but state-of-the-art computer products customed designed fo r PCCLUB. 
Join now and takeadvantage of our summer special. Membership is fre e with any purchase in the month of 
June. Regular membership is $10. per year. 

PC FAX 

MODEMS 

PGA 
GRAPHICS 

Image Communcalions System. Converls 
PC into FAX machine. Converls ASCII or $ 
gra phics fil es and lransmils 10 any G3 FAX 9 9 5 
machine in the world al 9600 baud. Re· 
ceives FAX and converls to ASCII. 

Hayes compalible external. Fully featured. 
Auto answer. auto dial wilh call progress 
detection. RS232C in terface. 

Half card. Fas t. advanced. high resolution. 
PGA. EGA. CGA. MDA. & Hercules compat· 
ible. Clock speed up to 16MHZ. Supports 
Multisync. Multiscan. Multimode monito rs. 

1200 bps 

$99 
2400 bps 

$199 

$299 
Serial • RS 232C Parallel · CentronicsDATA 2-WAY ....... $23.99 2-WAY .. . . ... $24 .99 

SELECTORS 
3-WAY .. . .. .. $27.99 3-WAY ....... $29.99 

4-WAY .. ... .. $31.99 4-WAY ....... $34.99 

Serial • RS 232C Parallel • Centronics 

CABLES $6.99 $7.99 

"Call Me!" 
TOLL FREE 
(800) PC CLUBS 
(800)722-5827 
Terms: Shipping and Hand li ng: add 
S5.00 (UPS ground). Mi nimun Order: 
S20.00. C.0. 0. Orde rs : add $3.00 
(cashier' s check or mone y order 
only). Pre-Pay Personal Checks: allow 
2 weeks to clear. CA Resi dents: add 
6.5% sales tax. 15 Day Money Back 
Guarantee . Prices subject to change. 

Major Credit Cards Accepled 19201 - O Parthenia Street, Northridge, California 91324 

For Information Call (8181 993-0754 
All products listed are respective of their trademarks. 

JUNE 1987 • B Y T E 353 
Inquiry 370 



Inquiry 32 

A 68000 

PERSONAL 

COMPUTER 

FOR ONLY 


s19900 


The Sinclair QL 

includes 


Word Processing, 

Database, Spreadsheet, 

Business Graphics and 


Incredible Color Graphics 

built in. Also built in 


QDos and Super Basic. 


QL, software, monochrome monitor s24900 
OL, software, RGB color monitor s39900 
NLQ serial printer s24900 
Plus shipping & handling 

• 128K 	RAM Expandable to 

640K to meet most personal 

computing needs. 


• Two built in microdrives 
• 	Two RS232 serial ports, two 


joystick ports, TV and RGB 

outputs. 


• Four blank microdrive car­
tridges with up to 100K storage 
each-included. 

• 	An easy-to-use full size 

keyboard. 


• The advanced 68008 

microprocessor for multiple, 

simultaneous screen display 

and running of multiple pro­

grams at the same time. 


Price and availability subject to change 

CiC 603-357-1800 • 

A+ Qmputer Response 

698 Island St. 


Keene, NH 03431 

Telex 29464CY7 Via MCI/WUI 


UNIVERSAL EPROM 

PROGRAMMER KIT FROM $95!! 

• 0 n board power supply, 110/220 VAC; 
• Menu selection; No personality modules; 
• Built in monitor for easy 1/0 debugging; 
• User fr iendly softw; Full tech. support 
• Detailed 50 page manual with schematics; 
• Quick pulse algorithm: 272 56 under 60 sec 
• A ll 24/28 pins to 27011 & CMOS EIEJPROMS 
•Micros: 8741, 2. 8748, 48H, 49, 49H & CMOS 
• Auto baud RS232 to 19.2k; Free PC drivers 
• Ofset/split Hex. Binary. Intel & Motorola 

8. 16 & 32 bit files; Cased unit $4951 

B&C Microsystems 
355 W. Olive Ave., Ste. 103. Sunnyvale. CA 94086 
• Ph 408-730-5511; 800-642-7617 Visa & MC 

Inquiry 44 

PRINTERSTANDS 

ANDTRAYS 


• Elllclency In feeding paper forms 
• Greater alr-clrculatlon 
• Fits all popular 80/132 column printers 
• Stock Immediately avallable 

Grand Union 
Micro Systems 
P.O. Box 1880 


Fallbrook, CA 92028 

(619) 723-0882 • 800-344-6934 

Inquiry 123 

r 
APPLIED MICRO TECHNOLOGY 

IMPORTER· EXPORTER 
P.O. BOX24783. LOS ANGELES, CA 90024 

600 458-0070 (NA)/213 474-0070 (CA] 

- TLX; 263220 AMT UR 

l•JW:GA® 

BERNOULLI TECHNOLOGY 

20+20 $1895 
Single 20 $1334 
10+10 $1569 
Single 1 O $995 
Tri-pac 10/20 169/184 

PE~ 
nmM 

Interface pc2/pc2B $149/195 

~-g~~~- comPAa" 
All electronic components and computer 

parts. lnternattonal orders welcome. 

UPS· DEPOT 

WE SPECIALIZE IN PRODUCTS 1HATCORRECT AC POWER PROBLEMS 
SUCH AS HIGH VOLTAGE. LOO VOLTAGE. OTALPOl'IERF~LURE . LINE 
NOISE. L!NE TRANSIENTS OR ANY COMBIW\TIOO OF THE ABOVE.WE 
DISTRIBUTE UPS·TECH, MINUTEMAN, EMERSONANDRTE DELTEC 
PRODUCTS. AMONG OTHERS 

STAND-BY POWER SYSTEMS 
FROM 200 VA TO 2 KVA 

UNINTERRUPT ABLE 

POWER SYSTEMS 


FROM 1 KVATO 45 KVA 

AC LINE CONDITIONERS 
FROM 500 VA TO 3 KVA 

SURGE PROTECTORS WITH 

EMl/RFI FILTER 


4 OUTLETS AND 6 OUTLETS 
"COMPARE THESE INTRODUCTORY PRICES" 
• UPS-TECH STAND-BY 500 VA S 499 00 
• UPS-TECH CONTINUOUS TYPE UPS 1 KVA.$1.499 00 
• UPS·TECH VOLTAGE REGULATOR 500 VA S 379 00 
• SURGE PROTECTOR WITH EMl/RFI 

FILTER 6 OUTLETS $ 35 00 
• DEALER INQUIRIES WELCOMED 

• EXPORT PRICES 
CASH PRICES INDICATED ALL ITEMS CARRY MANUFACTURERS 
GUARANTEE SHIPPING ANO HANDLING CHARGES ARE SEPARATE 
FLORIDA RESIDENTS AOO S% SALES TAX PRICES SUBJECT TO 
CHANGE W/O NOTICE 

UPS-DEPOT 1-800-648-2334/(305) 591-2640 
FAX (3051 386·6859 • TELEX 910 240 1044 


8725 NW 18 TERR SUITE 100.MIAMl FL 33\72 

ALL TRADEMARKS ARE REGISTERED WITH THEIR "l~l"ICIM. 

COMPA NIES 

Inquiry 8 

8051 
PASCAL 

• 	MS-DOS Cross Compiler 
• 	 Generates RO Mable HEX files 
• Separate Compilation 

Includes Linker 
• 	Two Memory Models 

On Chip RAM 
External RAM 

• 	Access to BITS, PORTS, SFRs 
• 	 Interrupt Routines 
• 	Compact Run Time Package 

Source Included 
• 	Assembler Compatible 
• 	 Only $395 Complete 

SCIENTIFIC ENGINEERING LABORATORIES 

104 Charles S1ree1. Su ite 143 


Boston. MA 02114 Tel 617 262 3903 


Inquiry 276 

~,21 ROSE DATA SWITCHES~~~ELECTRONICS 

Businesses. Schools, Homes 

WE ALSO OFFEAo 
On1 Bullers, Line Drivers, 
Modems, Protocol Converters, 
Parallel • Serial Converters, 
Cables, Computers, Printers, 
Disk Drives. and more. 

AUTOMATIC · CARETAKER is ideal for a business or 
school lo sharea printeror modem among many computers. 
Opera l ion is fully automatic with no software rt!'Qt;tlr!'d 
Parallel or Serial 4 channels - $295 8 channels - $395 

MANUAL - HARDSWITCH is operated wilh the flip of a 
switch. 2:2 and 2:4 models allow simultaneous commun­
ication. 
Serial 1 2 · $59 1!4 - $ 99 2:2 - $109 2 4 - $169 
Parallel 1:2 · $79 1:4 - $139 2:2 - $119 2 4 - $199 
LED and spike protection on serial models add $20. 

CODE ACTIVATED· PORTER connects one computer to 
multiple per ipherals. A software code selects !he peripheral. 
Parallel or Serial 4 channels - $295 6 channels - $395 
Buffer oplion 64K - S\00 25~ - $250 

REMOTE - TELEPATH connecls multiple computers lo 
multiple peripherals. A selector al each compuleror terminal 
chooses up to 4 peripherals and displays busy status. 
4:4 - $495 4:8 - $795 selector - $39. 

==== <P-4;<_,,,,_.~ ==== 
ROSE ELECTRONICS (713) 933·7673 

P.O. SOX 742571 MC & VISA Accepl1d 
HOUSTON, TX 77274 Ouler lnqulrJea Invited 

CALL US FOR ALL YOUR INTERFACE NEEDS 

354 BYTE • JUNE 1987 Inquiry 363 	 Inquiry 268 
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The CAT1m 640 is compatible with all software written for the 
IBM1m PC. It also runs your software twice as fast as the IBM,m PC. 
It runs at 8 megahertz clock rate. More power for expansion. The 

OPTION C 
Base System plus 
Mono. Graph. Card 

Monochrome 
Graphics Monitor 

Parallel Port 
20 Meg Hard Drive 

s97900 

:\''!'\ ,,,~ 

~-- ~1. ~~ 
~ \~\f- ;£"CAT.m 286 

z.. _ ~"' csASE SYSTEM '\f1AH . .t.~ 512K Ram (1024K Optional) 
' \# • 200 wat Pwr. Supply 

• AT Style Keyboard 
• 6 or 10MHz Keyboard Selectable 

• Clock Calender 
• 1.2 Meg Floppy Drive 

• Western Digital Harddrive/Floppy 
Controller 

THE CAT1m 286 is a 'AT' compatible system. running all software 
written for the IBM,m AT The CAT1m286 runs at an impressive but not 
expensive 10MHz. 

OPTION A 
l 2 Meg Floppy 
Mono. Graphics. 
Card & Monitor 

Parallel Port 
All Harddrives 33Mil.Sec. 
30Meg 40Meg 

1599°0 1799°0 

150 w. power supply has 8 expansion slots. The keyboard is an 'AT' 
style standard . . 

OPTION A 

Base System plus: 


Monochrome 

Graphics Card 

Monochrome 


Graphics Monitor 

Parallel Port 


s54700 

OPTION B 

Base System plus : 


Color Graphics Card 

Color RGB Monitor 


Parallel Port 


s73900 

OPTION B 

1.2 Meg Floppy: 

Color Graphics 

Card & Monitor 


Parallel Port 

All Harddrives 33Mil.Sec. 


30Meg 40Meg 


179700 198700 

OPTION C 

1.2 Meg Floppy: 


EGA Interface Card 

EGA Hi Res Monitor 


Parallel Port 

All Harrdrives 33M tl.Sec. 


30Meg 40Meg 


204300 224300 

ALL CAT,m SYSTEMS COME WITH A 15 DAY MONEY BACK GUARANTEE (Less Shipping Charges) 

ALL CAT,m SYSTEMS COME WITH 1 YEAR WARRANTY, PARTS & LABOR 


ALL CAT,m SYSTEMS ARE FCC CLASS B APPROVED 


SPRING CLEARANCE SALE 

&S>seagate ll{WJr!ATASI 40MEG l sncton 10MEG 
HARDDRIVES HARDDRIVE HARDDRIVE TAPE BACKUPS 

ST 225 w/cont 20 Meg ... 32800 • Model 3046 10Meg Internal .... __... 2&eaa112 HT 
.ST 238 w/cont 30Meg . .. . 39900 • 30 MS • w/controller cables 20Meg Internal . . . ... 379aa 

• 1 Yr Warranty 40 Meg I n!Brnal .. ....h.... 47500ST 251 'hHT 40 Mil Sec. 40Meg. 57811 ; Qty • 1 Yb~CIJ'ranty Oty 51 All come wit 
s21900 Software & 1 Casette1 Yr Warrant I 479°0 459°0 44900 

MiniScribeMEADintef 
EPSONProducts HARDDISKCO PROCESSORS 

8087-3 ..... 5MHz .... . ggoa MONITORS Lx86 Ex1000 • 28 MS 
12" TTL Amber Hires 720X36B79008087-2 ...... 8MHz ...... 14800 Fx86E L0800 • 6 Month Warranty 

80287-6 ..... 6MHz ..... 17800 14" RGB Colo• Med res 640X200 25800 Fx286E L01000 40 Meg 71 Meg 
61900 5450013" EGA 640X350 . J&aoo80287-8. . . 8MHz ..... 24900 

Call for Pricing 80287-10 . ... 10MHz .. .. 2eeaa All monitors come with Tilt/Swivel Base 

~VEREF AMa3c 
MODEMS MONITORS MEMORY CHIPSMS DDS 

64K 150NS Set of 9 s15002.1 .... w/G-W Basic .... 4700 1200 Baud Internal Made' b"v· 98°0 • 410A 
3.1 . .... w/manuals . . . 34aa 1200 Baud External Franklin 9500 • Green - Amber or White 256K 150NS Set of 9 . ... 2500 
3.2 .... w/G-W Basic .... 7700 All come w/software and are I 

Hayes Compatible 

We also have available: ~ IBM' .a! brotJle<, co:a_,..,,..~ Hayes HERCULES ~ Microwft' .t.~m¥:'o'.:1b NEC 

Panas.anic. :~! @DIME Shuf/!Vf ~~~If ~~ WESTERN otctTAt 

ALL TRADEMARKS ARE REGISTERED NO SURCHARGE 
with their respective companies 

TERMS: 
MC • VISA • Wire Transfer800-654·7762 C.0.0. • Cashiers Check • A.E. add 4% 

SALES Purchase Orders • Money Orders 
7AM-8PM PST Personal Checks 

702·294-0204 ,,, 3: • ­
Customer Service • Order Status SHIPPING:

1000 Nevada Highway • Unit 1019AM-4PM PST UPS • Federal Express
Inquiry 179 Boulder City, Nevada 89005 



~~\;. EPROM 
~0~PROGRAMMER 

------
APROTEK 1000 

ONLY 

$265.00 

COMPLETE WITH t l!D PERSONALITY 
MODULE 

117 AC POWER-RS-232 CONNECT 

-6 BAUD RATES - HANDSHAKE TO HOST 


ALLOWS READ, WRITE, VERIFY & COPY 


Comes complete with IBM-PC, Apple, or CPM 
(Specify Computer) Driver Program on Oise. 

Programs the follow ing 5 Volt 24 or 28 pin 
devices: 2716 series through 27512, 25xx series, 
68764 plus others. Please Specify Personality 
Module desired with order. Additional Personality 
Modules only $15.00 ea. Full 1 year warranty. 

TO ORDER · CALL -800/962-5800 OR WRITE 
APROTEK 
1071 A AVENIDA ACASO Add 
CAMARILLO. CA 93010 $4.00 Shipping USA 

Info · 18051 987 -2454 VISA or MC Add 3% 
We Accept Govt ., School & Large Corp. P 0 s 

Inquiry 23 

Vopt organizes ~ur hard disk into contiguous files for fast, 
efficient, time-saving use! Initial organization averages 
under 5 minutes; daily runs average under 1 minute' 

CONVENIENT 

Run ii lromyour autoexec.bat file! 


SAFE 
Vopf's contiguous files are easier to recover if accidentally 
deleted' Vopt's speed allows files to be moved one-at-a­
time. rather than taking chances on disk reliability. Detects 
and maps bad sectors. 

GOLDEN BOW SYSTEMS 

$49.95 -~t:"¥'(t\ 2870 Fifth Avenue,
: Suite 201 

A<ldS31orS&H ~ San Diego. CA 92103 
Cali lorn1aResiden1s 1 
add6%SalesTax _! , 619/298-9349 

Inquiry U1 

Discover the 
Difference ... 
2 FOR 1 LIFETIME WARRANTY 
• Performance e"/Cceeds ANST spee!flcactons by 62.5% 
• Each diskette 100% tested and cerqfied e11orfree 
• 65% c/lpplng level •Over 10 mt/lion fXlssespertrack 
• Relr!forced Hubs (DS-DD only) • Tyvek!i sleeves 

• W! P tabs and ID labels 

Made In U.S.A. 

S' I•· 48 TPI OS-HD 96 TPI 

DS·DD IBM-AT Compatible 


.49 	 1.09 

Simply top Bmnd-Name Quality 


Call For Best Prices 


BULK 32¢ + 6¢ FOR TYVEK 

irCENTEclt 3M
Nashua 
1-800-233-2477 1-801-561-0092 

199 Co ttage Ave., Sandy, Utah 84070 

Inquiry 64 

ChinaStar © II 

MULTILINGUAL 


WORD PROCESSOR 


~~~ft Jt Jt ~~ii 
•For IBM PC. XT, AT or 

compatible with 256KB RAM 

• 	 Multilingual - Chinese, 
Japanese , Russian and Greek 

• 	 Lotus 1-2-3, d BASE 111,. ....... 

compatible 


• 	 Demo and Chinese word 

puzzle disks available 


~~~JHL RESEARCH, INC. 
••• (714) 827-7420 

2552 W. Woodland Dr .. Anaheim . CA 92801 
Fax: (714 ) 952-4716 •Telex: 350481 18( 

Inquiry 149 

Works with any standard Centronics parallel 
interface• Reset button• Multiple copy 
repeat function •Auto diagnostics• Self-test 

Order by Check/MO or VISA/MC/AX 

h'.I.., o:.,;y;n Call Toll Free 
~!!_~j ~~~ USA: 800-533-8049 
(COh'PUrER PRODUCfSJ CA: 800-624-5628 

330 Central Avenue • Fillmore. CA 93015 

Inquiry 50 

~ 
K£VBOARDPROTI::CTOR 

Remains in place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, etc. Fits 
like a second skin, excellent feel. Available for: 
IBM-PC, AT, Apple (all), Compaq, Model 100, 
NEC 8201, C64, Zenith 150. DEC, Kaypro, 
KB5151, AT&T 6300, WYSE 50 and many 
others, Send $29.95. check. M.0., Visa & MC 
include exp. dale. Specify compuler type. Dealer 
inquiries invited. Free brochure avail. 

Merritt Computer Products, Inc. 
4561 S. Westmoreland, Dallas, Texas 75237 

(214) 339-0753 

Inquiry 181 

PUBLIC DOMAIN 
SOFTWARE 

Thousands of useful programs available for most 
computers from user group libraries. 

User Group Libraries Rent Buy 

IBM PC Blue 220 Disks $230 $450 
Capitol-IBM 45 Disks 50 105 
Sanyo UG MSDOS 80 Disks 85 225 
Amiga 50 Disks 65 200 
Atari ST 55 Disks 75 220 
Macintosh 85 Disks 90 255 
CP MUG 92 Disks 45 249 
SIG MUG 270 Disks 175 330 
CBM 64 Gold 50 Disks 105 150 
Apple DOS 120 Disks 130 200 

MASTER CARD • VISA • DINERS 

Rental is for 7 days with 3 days grace for return. 
Use credit card ,no deposit' Call for free catalog or 
send Disk for free Directory of programs. Specify 
Computerl 

PUBLIC DOMAIN SOFTWARE
24HR INTEREST GROUP INC. BBSRECORDING 2400 Santa Rita NUMBERt7021 

794-3660 Las Vegas, Nevada 89109 (l\)21 
702 732-0169 7%3665 
BOO 527-37 44 

Inquiry 252 

9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT /AT AND... 

f0E~1~~~-:~~~0c~~;;.~~~1~~~ii1c 
tape subsys!em for the IBM PC. foa!uring: 

• IBM format 160013200 and BOO cpl. 

• Software for PC-DOS, MS·DOS. 

0•z~~a: ~~;;2.~~~e~:.. .-.....;·-•-"":•· 
IBEX COMPUTER CORP. 
20741 Ma,,l!aSt. 


Wt1/e.;ihoneor n\/XformlrnmJfKHJ. CM!SwOrlh. CA 91311 


w~8J ~~--~~lf2011 

Inquiry 133 

DATA SWITCHES 
• High quality rotary switch 
• Gold plated contacts 
• All pins switched 
• Fully shielded metal case 
• Anti-skid feet 
• Female connectors 
• Ninety day warranty 

RS232 TYPE (25 PIN) 

#38610 TWO POSITION 27 95 

#386 15 FOUR POSITION 39 95 

#38650 X-TYPE 43.95 


CENTRONICS TYPE (36 PIN) 

#38640 TWO POSITION 28.95 

#38695 FOUR POSITION 42.95 

#38655 XTYPE 45.95 


AUTO SWITCH 

#38710 FOUR POSITION 148.50 

#38760 EIGHT POSITION . 198.85 


WE ALSO CARRY CABLES, PRINT BUFFERS 
& MANY OTHER ACCESSORIES 

Please call or write /or our free catalog 

DALCO ELECTRONICS 
(513) 435-1058 

P.O. BOX 494 MC/VISA Accepted 
FRANKLIN. OH 45005 Mail Orders Please 

Add $3 00 For Sh1pp1ng 

Inquiry 85 
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Please 

Order 

/ '-1I 
I ' 

FOLKS DOWN IN TEXAS DON'T LIKE PAYIN' BIG BUCKS 

ESPECIALLY FOR IBM-PC SOFTWARE 

SO WE SELL IT FOR ONLY $6.00! 


OVER 600 DISKS FULL OF IBM-PC COMPATIBLE PUBLIC DOMAIN AND USER SUPPORTED SOFTWARE. 

APPLICATIONS FINANCIAL D SCAEENCODE (# 503) Build your screen applica­ O svSMENU (#250) Build a menu driven menu sys. 
0GENEALOGY ON DISPLAY (#90) D PC-CHECK MANAGER (#275) Keeps mulhple tions and watch SCREENCODE generate the code !or tem. Excellent for hard disks. 
0 GENEALOGY - FT (#240) From Pine Cone soltware. checkbooks in balance. OBASE II and Ill, BASIC, and more. 0 PC-OESKMATES (#405) Better lhan Sidekick and 
D LABELMAKER (#146) Our favorile label lile and DTAX FILE DBS (#295) Tax record keeping system DvlSIBLE PASCAL COMPILER (#510) Watch your all of the rest of the memory resident desktop utiltlies. 

maker. Menu driven. that saves you money on April 15 . program step lhrough its routines as you learn to pro· 0 ALIGN (#217) Disk Alignment tool. Needs Cats Eye. 

0 FAMILY HISTORY (#361) Family history, anceslor 0 PORTSWORTH PACKAGE (#101) Evaluales your ~m it in PASCAL. Drop UTILITIES (#273) All of the most requested util· 

and decendanl charts. Sample ptograms ever-changing stock portlolios. U EXTENDED BATCH LANGUAGE (#124) Makes !he ities on one disk. 

D FORM LETTERS (#388) LOTS ol samples ol the 0 PC-GENERAL LEDGER (#237) An exceptional ac· PC do menial tasks you never thought possible. 0UNPROTECT (#414) Various routines to disconnect 

most commonly used business letlers. Modilyl counting system. Used by some CPA's. protection schemes 

0 PC-SPAlNT (11'507}. Detailed instruction on how to 0 LOAN AMORTIZATION (#399) For output to screen 0 PATCHES (#376) Make back up copies ol some or
MATH AND STATISTICSdouble your computer's speed !or less that SS0.00. or printer. Lots ol on-line help. the most popular commercial programs with this col· 

0EPISTAT (#88) Stalislical analysis ol small to0 MSDOS·CPM/80 INTERFACE (#561) CPM lovers! DMA. BILL(#469, 470) Prepare invoices, client report. lection. 
medium·signed data samples.This program allows /OU lo lransler information be­ audit trail, etc. D DOSMA TIC (#498) Fabulous task·switching and 
0STAT-TOOLS (#509) (1 of 2) Do single size experi · 

tween and emulate C0 M and MSDOS. D (3) ANALYTIC CALC (#430-432) 3 d;sk sel Com· menuing utility that allows several programs lo run at 
ments. studentized ranges. caluclate the size ol specilic0NAME GRAM/BREAK DOWN/FOREWARD (#477) plete spreadsheet, database, graphics, word proces· once.
sample sizes. Discover the words inherent in your phone number, do sor - fassst! 0 PC-TOOLS (#536) Lois of uselul ut ifil ies with both 
OST AT-TOOLS (#509) (2 of 2) Do calculahons thal 

'Q!.!1.1 anagrams Dc21 PC ACCOUNTING SYSTEM (#559.560)General EXE and "C" source code. BROWSE, DUMP. MERGE. 
require the entry of original observations, exact ran· U THe WORLD DIGITIZED (#494, 495, 496) A car­ purpose ledger system !hat includes payroll, depreci· WORD COUNT, ROFF. GREP, etc. 
domization tests. mean squares. etc.

tographer's dream. Locate and display over '00,000 ation. accounts receivable/payable. inventory. process­ 0 DBS-KAT (#537) Diskette cataloging system for ar­

locations. ~ 1099's and a good general ledger. chival purposes. Database can hold up to 9,999 dis· 

0100 LETTERS (#3CO) Most commonly used lrom lei· 0 PC-PAYAOLL(#565) Handle all payroll problems MUSIC kettes and 16,000,000 liles. 

ters, and business ap~licalions at your fingerllps with this complete menu-driven payroll system. Includes D PC-MUSICIAN (#127) Compose music on your PC, 0 STILL RIVER SHELL (#481) An enhancement ol the 


taxs, reports, forms, etc. save and play again. PC-DOS working enviornmenl. Faster and uses Key 
COMMUNICTIONS 0 (2) SALESEYE (#501, 502) Never let anolher DPIANO MAN (#279) Play your keyboard like a piano. Commands. 

0 OMOOEM (#310) V'lithout a doubt the fastest and prospect or lead get away! Prints memos and letters 0 PC-PROMPT (#558) The on-line mode makes this 

best communications software you can buy al any price. as well. memory resident utility lops. Great for beginners andPRINTER UTILITIES
0 PC-TALK (#16) Th1i classic ··Freeware'' communi· advanced users alike. 

OSIDEWAYS (#265. 411) Prints lex! sideways on an
cation program. GAMES 

~printer.
DABBS (#212) Beccme a SYSOP and start a bulle· D TOP GAMES (#274) The most requested arcade WORD PROCESSINGLJSETPRTA (#79) Sets up Epson print from a menu. 
tin board. Ip games. 

0PAINTEA UTILITIES(l/"41 1) Smorgasboard of ut ili· D PC-WRITE (2)(#78)A & B Our most popular lull lea. 
0 FIDO NET (#333) Bulletin Board System. Perhaps LiARCADE GAMES (#293) Another goodie bag ol top lured word processor that is actually laster than Word· 
the easies! lo run. arcade games. 

ties and tools. 
star. Now with spelling checker. 

0 PROCOMM (#499) Communication soflware that 0 PC JR GAMES (#354) Games that will work only on 0 DICTIONARY (#378) Dictionary type spelling 
0 EPSON PRINTER UTILITIES ('326) Spool. set up 
routines all designed !or Epson codes. 

makes a hacker's dream come !rue. PC JR. Combat, Dungeons and Dragons, Global Ther· checker. 
monuclear War . DPc TYPE (#455) Jim Button 's conlribulion to a full 

0 BANNER (#386) Make long banners with large let­
ters. Includes MS-FORTRAN source codes. DATABASE D MISC GAMES (#390) Good selection of education· lledged word pr ocesor. 0 WSMXBO (#526) Allows Word Star to print more 

O vcR dBASE (#493) Keep track of those favorite al. adventure, and arcade games. D (2) NEW YORK WORD (#528, 529) Powerlul word 
VCR tapes that you never can seem to find when you 0PINBALL RALLY (#557) You asked for it! Here are 

ways lhan you imagined on an Epson/Compatible 
processor that creates keystroke macros. split screen 

want them. three pinball games that vary in complexity, PINBALL, 
printer. Useful for mathematical and scienlific notation. 

edilin.g. mail merge and more. Watch out Micro·Soft. 
RAIN, TWILZON2. 

DAT ABASE PROGRAMS 0 ONO (#567) Dungeons and Dragons, this uses tex t SPREADSHEET TEMPLATES 
0 PC-FILE (#5)Perhaps the granddaddy ol user sup ­ characters instead al graphics. 0PC-CALC (#199) Fabulous 123 work·a-like from the 

ported database programs from Jim Button. 0REFLEX POINT (#487) Sell styled action game simi­ author al PC-File. 

0 NEWBASE (#238) Menu driven database lor the be· lar to ROBOTECH cartoon series. 0 (2) LOTUS 1-2-3 TEMPLATES AND MACROS 
(#406, 414) Why spend hours writing your macros whene!!!"'' · 

U PC-DBMS (#383) A relahonal dalabase manage· GRAPHICS these are ready made? Modify them your sell 


men! system Iha! provides on-line help and screen edil· 0 PC-KEY ORA W (#344·345) A small CAD system. 


~ luncitons. Lots ol demonslration ti les. 
 TEXT PROCESSING TOOLS 
0 CAEATORl(#339) Create. report and sort makes this 0 PC·PICTURE GRAPHICS (#136) Drawing package 

D woAOSTAA AIDS (#375) Collection of the most 
a super database management systern. allows you to zoom. color, and store pictures. 

uselul utilities !or the Wordslar user. '· \\ DMAIL MASTER (#481) Easily sm1, index, and list D PC-GRAPH (#418) Allows user to create graphics 
0PC OUTLINE (#414) Create and collapse and out· - -­your muftiple mailing data bases. from PC-File report files . 
line. Great for plans. essays, etc. ~ ' ; : 

0 PRESENT (#471) Professional slide shows are a ! ' ! \D PC·STYLE(#505) Better than your high school En · 
EDUCATION snap with the advanced graphic features of this pro­ l/.J ' \V.!"!?h teacher! Analyzes your writing ability . ..,, r i...... 

0 EQUATOR (#249) A teaching tool lormath. science gram. Includes a screen "caplure". 
LJPOL YGLOT & LETTEAFALL (#542) Two education· 

and final'ICe . 
al programs to match sentences. words. and delinilions. 

0 PC-TUTOAIAL (.#403) A first course in computer LANGUAGE 
O&A's. Typing tutor is great! 

usage covering various aspects ot MS-DOS. Good! OCHA SM (#10) Cheap assembler with tutorial 
DsmE WRITER (#523) Print your text files sideways. 

0PC·PROFESSOA f#105) learn Basic the easy way. OXLISP (#148) lisp language interpreter. 
Allows the 132 column barrier to be broken. Great lor 

One ol lhe best tutorials on BASIC 0 PROLOG & UNIFORTH ('417) Complete w;lh ed;. 
large spread sheets. 

0PC·DOS HELP (#254) Type "help" !or !he DOS tor and documentation. 

command you Iorgo!. D ESIE (#398) Build and generate an expert system 

DPc PROMPT (#558) Fascinating on line memory in a !lash. UTILITIES 
resident DOS helper that also suppor1s BASICA, ED· DP-BASIC (#381) BASICA work·a-like for clones. etc. 0 GINACO (#66) Polished routines written in basic !or 

UN. DEBUG, and TURBO PASCAL. 0TINY PASCAL COMPILER BUILDER (#540) Learn ~ beginner or expert. We love ii! 

0PC-SPRINT (#507) Tutorial on how to triple your to create your own Pascal Compiler and language com· U ULTRA·UflUTIES (#133. 245)Recover lost files, 

PC"s speed. piler/includes tutorial. modify sectors, etc. like Norlons. 

No COD's or Purchase Orders • U.S. Funds Only 
x S6 e TOTAL # - - --- Foreign Orders add $5.00 to all Shipping/Handling 

We Warranty All Disks Against Defects In Duplication 
DISK DIRECTORY x ss ­
(E•planal1on of all lites & prog1ams) 

SHIP TO: ~------~~~~-~-~-

OTHER __~------------

SUBTOTAL 

TEXAS RESIDENTS ADD 61/ 8% TAX 
CHARGE MY: 

SHIPPING AND HANDLING 
(1 ~ s1.00 and so; lor each additional disk) 0 MASTERCARD 0 VISA 

CARD NO. ___________ ____ _ 

EXPIRATION DATE ----- --------MllE 
SIGNATURE _____________ _s 0 F T w A R E 

2100 Hwy. 360, Suite 1204, Grand Prairie, Texas 75050, (214) 647-1010 © 1987 LONE STAR SOFTWARE, INC. 
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Super Star diskettes: 

HIGH CLIP (65% +)LIFETIME WARRANTY 

American made . . .not che3p imports. 

Sure, you can buy a cheaper diskette, 

but that's exactly what you'll get. 


5.25" DISKETTES: 

osoo .38 ea. 

DSDD96TPI .52 ea. 

DSDD HD 1.00ea. 


3.5" DISKETTES: 

SSDD 1 t 6 ea. 

DSDD 1.40 ea. 


(Super Star disks 

sold in multiples of 50 only) 


BASF, Athana. Goldstar, color diskettes 

and more at discount prices 


1-800-621-6827 

(In Illinois, 1-312-256-7140) 


Visa/MasterCard $35 min. 

Dealer anti International Inquiries Welcome 


DISK WORLD!, Inc. 
629 Green Bay Rd., Wilmette, IL 60091 

Inquiry 93 

9TRACK 
TAPE SYSTEM 

FOR IBM PC /XT/AT 

• Mainframeto PC DataTransfer 
• High Speed Backup 
· All Software, Complete System 
·Service and Support, easy 

Installation 

call (818) 343·6505 or write to: 
Contech Computer Corp. 
P.O. Box 153 Tarzana, Ca lif. 91356 

CONTECH 

Inquiry 73 

TERMINAL 

EMULATIONS 

NEW SOFTERM PC, 

RELEASE THE LEADER IN EXACT 
TERMINAL EMULATIONS 

' OVER 30 EMULATIONS 
' KEYBOARD MACROS 'HOTKEY 
' VIRTUAL DISK CAPABLE ' SCRIPT FILES 
' KEYBOARD TRANSLATE ' MULTITASKING 
' CAPTURE FILES TO DISK OR PRINT 
· FILE TRANSFERS WITH 7 PROTOCOLS 
(I.E. KERMIT-SERVER.HA YES.XMODEM.ETC.) 
' CONCURRENT AND BACKGROUND 

COMMUNICATIONS AND MOREii' 
A COMPLETEEMULATION & COMMUNICATION 

PACKAGE 

SBFTRONICS 
800/225-8590

CALL FOR INFORMATION 
(303)593·9540 TELEX 450236 

Inquiry 286 

~-· 

NEW 1.2MB ROMDISK 

PC ENHANCED 
• 	 Non volatile d1ske11e emularnn. to L2M8 lor the 

IBM PC/ XTI AT and compatrble• 
• 	 Standard EPROM models to 1.2MB and ca!>sene 

models using either EPROM or SRAM technology 
to 786K 

• 	 Devt"lop programs on a diskette and simply copy 
to ROMDISK 

• 	 On-Do<trd EPROM programmer and uu11r 1e~ 
provided w copy a M<tscer Diskette and program 
the EPROM• u"ng la•t programmrng a/gorythm
llBDK/mrnj 

• 	 Read modes for autotx:xwng and using up to four 
ROMOISK• per computer 

• 	 Solid stale speed and rel1abrllcy-operat1on at RAM 
speeds m env1ronment.s hostue to diskettes 

• 	 Short card formar frrs h.:ilf srze card chassis 

CURTIS, INC. 10 Anemone Cr. 
St. Paul, MN 55110 ~ 

612/ 484-5064 ~ 
••8Ji.A o ~ registered iradern..i1k of IBM ( Ofpot,mon 

Inquiry 81 

~~ .~;: ~~s~~~~;';" - (918)267-4961
9"-"-'--'-"-'-'-"-' Ho mlninwm 0tdu . ~...., "*'...,... _ ~ • 

tN"9f l"""""" &""M-nt>• 6 ~1b ll t..r~-- 0.dWT•.-.-bt 
•ll'M CST C.Wllt -~.,...,.._,.. (u1nusl1...untM, ........,....,..,.... 

&lto •.JJ.QO fl"' ....a1_...,..Md #l P<)f"S Otot ... 1-0~ t-t't• .r~ 

Inquiry 197 

/ TM ·-PowerStatioll 
,/'220 

I r~'cr\ 
,,.,--1~- . ­.. 

L~· 
Add complete VT220 workstation cap­
ability to your PC/XT/AT with ZSTEM™ 
software and 220 layout keyboard. 
PowerStation"'-220 $289 

SEE US ATSPRING COMDEX 

KEA Systems Ltd. 
#412 - 2150 West Broadway 

Vancouver, B.C. Canada V6K 4L9 
Support (604) 732-7411 
TELEX 04·352848 VCR 

Order Toll Free (800) 663-8702 
30 day money back guarantee. MCNISA 

Inquiry 154 

I 

DYNAMIC RAM 
1000Kx1 100 ns 
'256Kx1 100 ns 

64Kx4 150 ns 
256Kx 1 100 ns 
256Kx1 120 ns 
256Kx1 150 ns 

64Kx1 150 ns 
EPROM 

64Kx8 200 ns 
32KxB 250 ns 
32Kx8 250 ns 
t6KxB 250 ns 
BKxB 150 ns 
BKxB 250 ns 

STATIC RAM 
62256 32Kxe 120 ns 
6264LP-15 BK•B 150 ns 

SUNDAYS o\ HOUOAYS. SHtllMEHI DA Ofli'l(A'( VlA tJ ,S f;_JCPflt$$ MAii,, 

~L~ F;:~~t':"Nr:;, 'i>~~P~.s .11Pc;a 
~t:::s MICAO~AOCESSORS Ut>ILIMITED. INC. 

6809 
Single Board Computer 

Inquiry 339 

The mosl complete VT220 emulation available 
for your PC/XT /AT or compatible. 
• HIGH PERFORMANCE to 38.4K BAUD 
• TRUEDOUBLE HIGH/DOUBLEWIDE 
• TRUE 132 COLUMN MODE ON MOST EGA'S 
• COLOR EXTENSIONS/DOWNLOADABLE FONTS 
• SOFTKEY /MACROS, DOS ACCESS 
• XMODEM/KERMIT FILETRANSFERS 

plus many more extensions! 
ZSTEMpcrn·VT220Emulator S150. 

EGAmate"" oplion for true EGA 132 column S39 
ZSTEMpcrn - 4014 option S99 


ZSTEMpc1"' - VT100 Emulator S99 


KEA Systems Ltd. 
#412 - 2150 Wesl Broadv.~y 

Vancouver, B.C. Canada V6K 4L9 
Support (604) 732-7411 
TELEX 04-352848 VCR 

Order Toll Free (BOO) 663-8702 
30 day money back guarantee. MCNISA 

Inquiry 155:....---­
lpc+MIDI 

==MUSIC . 
It's a simple equation. To plug your PC or PC­
compatible into the modern world of music­
making. use the complete line of MIDI soft ware 
and hardware from VDYETRA TECHNOLOGIES. 

0 SEQUENCER PLUS: 65-track total MIDI 
recorder/ed itor. 

0 CONVERSION PLUS: lile converter for musrc 
notation programs. 

0 PATCH MASTER: nelwork organrzer and 
sound librarian. 

0 OP-4001: PC/MIDI interlace card . 

··rve never setJn a mote po..Yeth.d. e i! s:y•IO·usc 
music and recording system . bug-free.'" 

(PC COMPANION) 

For more inlormat1on contact VOYETRA 
TECHNOLOGIES. Dept. PC. 426 Mt. Pleasant 
Avenue. Mamaroneck NY 10543. or call 
(914) 698-3377. 

Inquiry 332 

http:lto�.JJ.QO
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WAVEFORM 
SYNTHESIZERR5·2!2 	 maxe 


FLOPPY DIS 
Communications Board 

• 	 For IBM·PC/XT/AT & comp. 
• 	 Dual RS-232C interface 
• 	 Optional software supports 

COM1, COM2, COM3, COM4 
• 	 Ju mper selectable interrupts 

Ii\ Fast Delivery 

\.VQlJA TECH. INC. 
478 E. Exchange St. Akron OH 44304 

(216) 434-3154 TLX: 5101012726 

Inquiry 255 

• For IBM & Compatibles 
• Flexible and Inexpensive 
•Money Back Guarantee 
• Free Technical Support 

Ii\ Fast Delivery 

\VQlJA TECH, INC. 
4 78 E. Exchange St. Akron OH 44304 

(216) 434-3154 TLX: 5101012726 

Inquiry 257 

R5·422 

Communications Board 

•For IBM-PC/AT/XT and l 
compatibles 

•Dual RS-422/RS-485 interface 
•Differential drivers to 4000 ft. 

Ii\ Fast Delivery 

\.V QlJA TECH1 INC. 
4 78 E. Exchange St. Akron OH 44304 

(216) 434-3154 TLX: 5101012726 

• 	 For IBM-PC/XT/AT and 

compatibles 


• 	Generates user-definable signal 
• 	 Up to 2000 points per envelope 

Ii\. $795.00 
'-:.IQlJA TECH1 INC. 

4 78 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 

Inquiry 256 

• 	 Single channel async communi­
cation board for IBM PC/XT/AT 

• 	 Software selectable to be RS/ 
422/485, 232 or Current Loop 

• 	 Selectable Address & Interrupt 

©QlJA TECH. INC. 
478 E. Exchange St. Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 

Inquiry 258 

• 	 GPIB controller board for IBM ; 
PC/XT/AT 

• 	 Control up to 14 Devices 
• 	 User frlendly Software Commands 
• 	 OMA Transfer to 200k byte/sec. 

©Q~~in;~~~:7~~. 

478 E. Exchange St. Akron, OH 44304 
(216) 434·3154 TLX: 5101012726 

51'4' Packed 10 Per Box 
HIGH 2 box 5 box 10 box 

DENSITY 14~ 13~ 13® 
Packed 10 Per Box 

2 Box Box 10Box 

12@ 11@ 10\!P 
14\!P 14~ 13\!P 

o· k Data i 
IS s DC 100A 12.95 

S·Side Dc 1000 12.95 S·Side 13~ 
D·Den 795- Dc 300A 16.60 
D·Side DC 3ooxL 19.55 D·Side 19fili 
D·Den 995_ ocJooxLP 19.85 S" 

S·Side l Dc sooA 22.00 .Disks


57596tpi - EAD S·S1de 1540 
D·Sid~ 1975 CLEANERS ~:~ide 1s9S 
96tp1 - D·Den. ­1275 

HIGH 2195 - E•. D·Side
DEN. - 30 Cleanings D·Den. 
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Printer (Data) Switch S39/up 
Dealer Price avallable 

•Metal caae 
•Fully ahlelded 
•Push bulton 
(2 layer PC board 
or rotary switch) 

•Beige color 
•1 year warranty 

CABLE (Lifetime warranty) $9/up 
• UL approved, molded, double shielded, 

beige color 
• D type connector with thumb screw 

( screwless) 
Switch box Cable 
2 way switch $39/$45 Printer cable 6'/9'/12' 
2 way cross $55/$69 $9/$12/$15 
4 way switch $55/$69 Modem cable 3'16' $71$9 
Power center/OS 25 Centronic cable 6'/10' 

switch/swivel base $89 $121$15 
Serial cable, Drive cable & extension cable available 

RS232 Miniature $6/up 
RS232 Break-out box $59 
JN;O Computer Products 900 E. California Ave. 
Tel ; (408) 746-2000 Sunnyvale, CA 94086 

Inquiry 142 

• Multi-user Database! 
•Powerful! 
•Multiple Operating 

System Compatibility! 
·•Attractive Dealer 

Pricing! 
•Full Dealer Support! 

Da1af1ex 1s a cr .:idcmark of Det ta Access 

Dealer Inquiries Invited 

24000 Telegraph Road 
Sourhf1eld. M1ch1gan 48034 USA 

131 3) 352-2345 

Inquiry 56 

a E The Smart 
:= ~ Cash Register = ~~ . 

• 	Cash Register/Point of 
Sale/Inventory 

• 	100% dBASE Ill data files 
• 	Import into 1-2-3, Accounting, and 

most other programs 
• 	Interface to Bar Code, Receipt 

Printer, Cash Drawer, Register 

WE CARRY ALL 

HARDWARE, TOO!!! 


ORDER NOW 
(915) 837-7180 

SCR - Box 714 

Alpine, TX 79831 


EPROM 

PROGRAMMER 


$349 

~--·--· ~~ _,._ . 

tr•I t 

• IBM PC Soflware included Of RS-232 to any computer 
• ASCII Comman d driven ope1a1ion: All intelligence in unit 
• Rea ds, Pro grams. Copies ov er 15 0 types from 2716 \o 27512 
• Op tional ln lel microc ontr oll er pro gramming head 
• Menu-driven Chip Selection: No Persona1;1y Mod ules 
• Fas!. Slow, Quick-Pulse P'ogramming Algorilhms 
• Intel !8080 &8086). Motorola. Tek hex. Straigh! Hex Files 
• Splits Files by Base Address and Odd/Even (16 bit systems) 
• Gold Textool ZIF IC socket • Full One-Year Wa r:amy 
• Generale & Set Checksums • 5.12 5.21.25V Programming 
• Over-Current Pro!eclion • U.V. Erasers from 534.95 
• 8 Baud Rates 300 lo 38.400 • Same Day Shipment 

BP~ 
10681 Haddlngton, #190 I Houston, TX 77043 

(713) 461-9430 (BOO) 225-2102 

Inquiry 375 

MAXELL 
BULK DISKS 

51/4" OS/DD 59e 
3112" OS/DD 1.29 
5%" OS/HD 1.59 

Price based on quantity of 300 
includes sleeves, labels and tabs. 

800-222-0490 
In NJ 201-462-7628 

e 24 Hour Shipment e 

MEGASoft 
P.O. Box 710, Freehold, NJ 07728 

Full service duplication facility 

Inquiry 180 

Electronic Data 

Translation Services 


Use your data among mainframes, minis, micros, 
dedicated word processors, and typesetlersl 
We ofler translation of the logical elements of data 
in addition lo conversion of physical parameters, 
NOT just dumping or ASCII transfer from one 
medium into another. For example: 

• Translation of the control characters and for· 
malling features of sland·alone or 
microcomputer·based word processors. 

• 	Database restructuring-Even from your word 
processors' File and List Managers. 

• 	Spreadsheet translalions-formalting, cell 
referencing codes, and formulas. 

• 	State and federal compliances-Magnetic 
media and file·slruclure conversions. 

ADAPSO member 

CompuData Translators, Inc. 6565 Sunset Blvd. 

Suite 301, Hollywood, CA 90028 (213) 462-6222 


Flow 
Charting II+ 
The New Plus 
for Fast 
Flowcharting 

FLOW CHARTING 
is new! It's now 

Flow Charting II+, with more speed 
+ more functions + more printing options; 
• I 0 text fonts; 26 shapes; • Line mode can stop 
at a shape: • Backspace key can erase a 1i1e to 
its origin; • Free text ent1y anywhere. or select auto· 
centering; • Vertical or horizontal printing; one 
chart or multiple charts. 

Used by Fairchild, Bechtel and more than 
500 other major corporations. Edit quickly 
and accurately - even major edits - with 
Flow Charting II+, the Specialist. 
See your retail store or call: 

PATTON & PATTON 
SoflwareCorporalion 

800/672-3470, ext. 897 California 
800/538-8157, ext. 897 National 
406/62g.5044 lnlmlll~OMI) 

Inquiry 220 

DATA ACQUISITION TO GO 

INTERFAC POR ANY COMPUTER 


FREE IBM SOFTWARE 

Connects via RS-232. Fully IBM com­
patible. Built-in BASIC. Stand alone 
capability. Expandable. Battery 
Option. Basic system: 16 ch. 12 bit 
AID, 2 ch. DIA, 32 bit Digital 1/0. 
Expansion boards available. Direct 
Bus units for many computers. 

(201) 299-1615 

P.O. Box246, Morris Plains, NJ 07950 

ELEXOR 
Ingui;Y, !(fl 

Inot only a 
printer buffer ! 

TMIS el nu: NOS't Hl'HtJftcA ffO 

PRIHT&R aUrFER - MULTIPLl>XOR - SWITCH 
WITH TWO SB?ARATB INPUTS fSBRIAl ANO PARA.Lt.BL] ANO 
TWO SBPARATB OUTPUTS ISBRIAL ANO PARA LLBLJ CAN BS 
USBD LIKB STANDARD BUPl'BR..... WITH ANY INPUT TO ANY 
OUTPUT BUT ALSO YOU CAN CONNBCT 2 COMPUTBRS TO I 
PRINTER. OR I COMPUTBR TO 2 PRIHTBRS, OR 2 COMPUTBRS 
AHO 2 PRINTBRS .. ANO MOAB • 1 COMPUT!R TO .s PRINTRRS 
OR s COMPUT!RS TO I PRINTBR 
HIOH CAPACITY - 64 KB TO '.lf>O KB ANO - no KB TO I MB 
fM ODILS A AND Bl PAUSE, COPY AND RBSBT PUNCTIONS 
SllRIAf, PORTS WITH 1 OR e BITS WORD LBNOTH. I OR 2 STOP 
BIT, PARITY, XON/XOl'P, DTR. RTS 

DCB-A-O<K I 195 DCB- B- 250K t 255 11 1 

ALS O. WB HAVB THB MOST COMPLBTB DATA CONVBRTBR 
UNIT CONVERTS RS232 SBRIAL TO CINTRONICS PARALLEL 
OR VlCB VERSA, JUST BY MOVING JUMPBRS BAUD RATB AND 
PROTO COL PULLY PROORAMABLR l'ROM l&O TO 19200 BAUDS 
INOLUDBS : DTR, RTS. XON / XOPI' , PARITY, •le 

DCU I 80 l"I , , 0 
l"I Povu •upp!J tnd c1blH NOT iMlud•d ( y_ _)l 13:1 
~ serialOparallel 

DCU bi-directional converter 

INTECTRA ln<.-D•pl23! 
2029 TltRMINAL BLVO 

MOUNTAIN VIBW - CA -9-t OU 

(415) 967-8818 TX 345545 

-

Im1uiry 277 	 Inquiry 61 
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AST 
Premiwn 

286"' 

AST PREMIUM/286 - Model140 with44Mb28 mSEC 
Drive, 10MHz 80286 with 11 .5 Norton, 1Mb 100nSEC 
RAM, Serial & Parallel Ports, Clock/Cal, RT-Style 
Keyboard, 3-G Plus Card with EGA-CGA-HGC and 256K 
RAM,MS-DOS,GW-BASIC. ..... .... .... ....... . $69Jmo. * 

• 1 to 5 year teases available to qualified businesses. 
Th is ad produced on an AST Premium Publisher. 

IN!)TECH 
5170/ntegratorSystem w/80286 8 MHz CPU, 512K-1 
Mb RAM, 12 Expan. Slots, 238W P/S, up to 5 HH Drives, 
Novell Non-Ded. 2B6Compatible, 1 yrwarranty ... $798 

e.)TATUNG 
8028E>-10MHz 640KRAM, 1.2 Mb Floppy, 20 Mb Hard 
Drive, 210W P/S, S& PPorts, Mono Monitor, MS-DOS 
3.2, GW-BASIC, Diagnostics........... .... ... ... .. .. . ... $2, 195 

WYSE 
I I I I 

WVPC-28610 MHz. 640K, S, P, 1.2 Floppy ..... $1,688 

WYPC-28&-85 w/96 Mb 28mSEC Hard Disk ... $2,649 


NETWORKING 

CONSULTATION AND 

JNTEGRA TJON QUESTIONS?? 


CALL OUR EXPERT SALES & TECH STAFFS!I 


NOVELL ADVANCED NETWARE STARTER 

KITS AND SERVERS .. ... CALL 


3-User Network Special --- $177/Mo.* 

~~NOVELL 
Sefve</Work Station: 

JNDTECH 6/8MHz286, 12 slots, 238W P/S, S & P 


Ports, Monitor, 360K Flpy, 1 Mb RAM, 44MbH.D. 
NOVELL Non-Dedicated Netware286 
ARCNET 4-PortPassive Hub 
3 ARCNETCards and Cables to 100 Feet Each. 
2 EasyData SUPERturbo XT 640K, 10MHz, 

8088-1, 360K Floppy and "AT-Style" Keyboard, 
"FCC' Approved. *3-AmberMonitors Included.• 

**A COMPLETE NETWORK ** 
RETAIL ... ........ .... ... .. ............................. .... $ 9,258 
NOW ONLY ....... ....................... ... .. ... ...... ... $ 5,388 


11 Leasing available to qualified businesses. 

~=' 
MS-CPS-PC PC/ XT/ AT SLAVE CPU CARD and 
Graphics Terminal with Software to Install in Novell 
Environment... ..... ......... ................................ .. ... ... $1 ,095 
ARCNET COMPATIBLE 1/2 CARD .... . .. .... ...... ...$279 
ARCNET 8-PORT Active Hub ........................ .. $449 

ARCNET 4-PORT Active Hub PC/Card ..... $225 
ARCNET 4-PORT Passive Hub ...... .. ... ..... $ 39 

6-PAK Premium/256K While They 
LastandGoing Upl.. . ... ... $199AST RAMPAGE-256 ...................... ........ $275 

RESEARCH INC. RAMPAGE-AT ..... . .... .. .. $395 
RAMvantage 512K-2 Mb ... $259 
ADVANTAGE .. .. .. ..... .. ............ . .. $329 
JG-PLUS 256K, HGC, CGA, EGA .$295 

MONITORS &TERMINALS 

OTATUNli" oN;0 6~~RD.~:~~~~"R'o~~~ 
CM-1365 RGB 13" 5-Color Text------QTV 5 .. .... .. $319 
CM-1380F EGA 13" 640x350 G/A Switcli .... ....... $439 
SUPREME EGA 256KEGA,HGC,CGA,MDA, 132 $229 
MM-1222A Green/Amber Hi-Res Mono TIL ...... $ 95 
MM-1422 Dual Frequency 14" Green/ Amb .......... $139 
NEC MULTJSVNC Monitor .. .......... .... .. .... ......... . SCALL 

SAMSUNG EGA Tilt 'n' Swivel, 14" Monitor. .....$379 
SAMSUNG14" Tilt 'n' Swivel Color Hi-Res... ... ... $269 
SAMSUNG 12" TTL Tilt 'n' Swivel ..................... $ 85 

WYSE~ .. ...... .......... ... .. ............. . $325 

WVSE50 .. .. .... ... $3B9WYSE 

I I I I WYSE 60 ......... ......................... .. $459 


PRINTERS &PLOTTERS 

HR-20 20 CPS Daisy Wheel-Auto Load .. ......... ... $339 
HR-40 40 CPS Daisy Wheel wi th built-in Tractor and 
Cutsheet Feeder with "Paper-Park"...... . . ....... CALL 
HR-<50 "Looks Like a 635, Works Like a 635, Costs 
Like a Brother!" .. ...................... ....... .. ............. ... CALL 

M-1109 100/25 CPS P&S wit11Tractor ........ .. $1B9 
M-1509 180/45 CPS P& S witl1Tractor ...... $343 
M-1709 240/50 CPS P & S with Tractor, Epson/Pro­
printer Compatible, "Paper Park"... . ........... . $444 
M-1724 "Look Out Toshiba! The Competition has 
Arrived!" ............................... ..... ... ....... ............... . . CALL 

Xerox/Diablo 635 with l/F ........... ................. ... .... $775 

Citizen.......... .................. CALL 

OTCOT700E 200 Lines/minute .......... ..... ... .. $ 1,395 

OTC OT850XL 240 Lines/minute... ...... CALL 

HanzonBuffer 64-256K, S-S,S-P,P-P,P-S ........ $195 


~ DMP56A ... NEW!.... ..... CALL 

1n•trum•rrt ScanCad .. .. ....... NEWJ ..... .. .. CALL 


OKJDATA LASERLINE 6 

Ricoh Engine, 6 Pages per min. 

128K RAM (exprnds to 512K) 

Perfect for Text Intensive 

Applications. ... .. .$1,598! 

H. P.LASERJET PJusSeries2 .. ..... ................... $ 2,149 
CORDATA LP-300 Laser Printer .......... ........ .... . $ 2,249 
PCPI LASER I MAGE 2000 - Ricoh Engine, 8 Pages 
per min, 1.5 Mb RAM. 300x300 DPI (full page)$ 2,859 
XEROX 4045 LASER 512K RAM S & P Interface. 10 
pages per min.. ... ... .... ... .. ... ........... $ 3,695 
AST TURBOLASER Ricoh Engine, 10 pages per min, 
300x300 DPI, Fast Graphics... ........ ........ ... ..... ... $ 3,259 

IPOWER SYSTEMS & ACCESSORIES I 
P-15 MONITOR BASE with5 A/C Plugs Noise, Surgeand 
Modem Protected , Disk Storage. .... ... $ 75 
POWER SAVERS mlgbyTOPAZ- SineWaveUPS, 400, 
800, 1000W Models ....................... ... .. .. ... FROM. .... . $495 

SCIENTIFIC SOLUTIONS 

IEEE 488 .. ... .. . $239 IEEE 488 s/w ......• ... . $ 65 
DADJO Board ..... ...................... ............ ........ ..... .. .... $239 
Lab Master .. ...................... ... .. ... .. ...... . ffiOM .......... $649 

S-100 BUS PRODUCTS 

CPRO RAM-16 64K Static for 80286 CPU .... .... .. $ 79 

Brackets for CompuPro Drive Cabinet.. .$ 25 

CompuPro RAM 22-256K Static .. ....... . ....... .... $388 

CompuPro lnterfacer-3 8-Serial Ports .. .... ..... ..... $3BB 

Macrotech MSR-11 0-3 Mb ....................... .... ....... . $219 


Intercontinental Micro Systems 
MS-1000 Runs PC-DOS Programs Includes Graphics 
Terminal and Software ............................................ $995 

DRIVES 

20Mb PC Subsystem with ST-225 & Ctrl .......... $329 
JOMb PC Subsystem with ST-238 & Ctrl ... $39B 
Fujitsu 5.25" HH 48 TPI Floppy Drive .... ... .. ..... $ B5 
Irwin 20Mb Tape Internal ............................. . .. .. . $469 
Micropolis 1325 85 Mb 28 mSEC ... ...... .. .... .... $1 , 139 
MaxtorXT-1140140Mb28 mSEC .............. .. .. $2,499 
MaxtorXT-21901 90Mb 28 mSEC .. .............. .. $ 2,769 
Mitsubishi 2B96 HH 8" Floppy Drive ..... ......... .. ... . $425 
Mitsubishi MF50148TPI .... $B9 /MF504 96TPI .$115 
Quantum Q540 43 Mb F H ... ..................... ...... ..... $699 
SMS Sigen i60 Internal 60Mb Tape System ..... $695 
Seagate ST-251 H H ........ $569 
Seagate ST-4051 F H. ···· ····· ·····. .. . . ..... . $59B 
Seagate ST-4096 28mSEC 96Mb ... .. $BBB 
Teac FD-55-BV 48TPI Floppy Drive ..... $ B9 

MODEMS 

ProModem 1200B with Mirror Software ... ... .. ..... $119 

CTS 2424 ADH ASYNCH/SYNCH (Hayes) ... .... ... $269 

CTS 2424 AMH Class4 MNP Error Correct... .... $349 

CTS Hall-Pak 24 1/2 Card ...... ... $219 

U.S. Robotics 212A "Hayes Compatible" ....... .... . $ 95 


EasyData Modems with PC-Talk. 

EasyData1200tnternalHalfCard ........................... $ BB 

EasyData 2400 Internal Full Card ...... .. .................. . $17B 


Hayes compatible and more! 


800-528-3138 Orders Only 602-991-7870 Customer Service 
S-100 DIV./696 CORP. 14455 NORTH 79TH ST. SCOTTSDALE AZ 85260 TELEX 9103806778 SONEHUND 
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s
COMP-CASE High quality hard case designed to hold 
your IBM for short trips, i.e. office to home, school 
to home, audits, equipment demos, etc. Features lift 
off lid, key locks, padded handle, attache case looks. 

IBS01 Holds PC or XT and Kbd. reg. ~now $99 
IBS02 Holds Mono Monitor reg . .$--B!r now $75 
IBS03 Holds Color Monitor reg . .$w.t now $90 

also available: 
TRAV·L·CASE Heavy duty transport case designed 
for airline travel. Features steel corners, aluminum 
edges, double locks, lined with foam. 

TS010 Holds PC, XT, or AT and Kbd. $269 

Computer Case Co. 

3947 Danford Sq. Columbus, OH 43220 


1-800-848-7548 (Ohio 614-876-1784) 


Inquiry 65 

Get the whole 
story on graphics 

terminal emulation. 

To find out more about software 
that lets your PC emulate 
TEKTRONIX™ 4105/6/7 /9 and 
DEC VTIOO™ terminals, 
call or write: 

Cl GRAFPOlnT 
4340 Stevens Creeks Blvcl., Suite280, 
San )ose, CA 9512914081 249-7951 

Inquiry 122 

680516305 SINGLE CHIP 

MICROCOMPUTER 


DEVELOPMENT SYSTEMS 

Two systems allow the IBM PC/XT/AT to be used as 

a complete development system for the MOTOROLA 

680S series single chip microcomputers. Model 

MCPM· 1 suppor1s the MC6870SP3, PS, U3, US, R3, 

& RS chips. Model MCPM-2 supports the 

MC146870SF2 & G2 cmos versions. Both systems are 

priced at $49S and include a cross assembler pro­

gram, a SimulatodDebugger program and a program­

ming circuit board with driver software. A system is 
also avail. for the HITACHI 63705 ZTAT micro. 
THE ENGINEERS COLLABORATIVE 

P.O. Box 53, West Glover, VT 05875 
(802) 525-3458 

Inquiry 103 

IEEE488 

(GPIB/HPIB) 

D Controllers 
D Buffers 
D Converters 
D Extenders 
D lnterf ace Boards 
for PCs, Macintosh, HP plotters, 
instruments, printers, etc. 

Call or send for your 
FREE Technical Guide 

lOtech (21s) 439.4091 

23400 Aurora Road 
Cleveland, Ohio 44146 

Inquiry 141 

PC-WRITER T .M . 

IBM PC G:APHICS 

LETTER QUALITY 
Enh•ncement for• Okid•t• ML82A/83A 
Dot M•trlx Printers 

• Plug ·in module easily installs in p 
•Draft ( 120 cps) & Letter Ouel11~ 
•Elite character pitch 
• F rant oanel access to all fe u 
•Emulation of IBM PC 1$i""fif1:i 
•Superscripts I sub cripts 
•Foreign I scientif characters 
•Works 	with p n reen key in 


graphics an ' 

• P rinl s 2 


and bf d), 
 1 

the • n display (double line as 
e line box symbols) 

out OK-WRITER"Okidata 
p~~~: for $99 with many of above 

0 RAINBOW TECHNOlOGl!S. INC 

17971-E Skypuk Circle, Irvine, CA 92714 
( 714) 261-0228 Telex 386078 
UK Distributer: X-DATA (0753) 72331 

Inquiry 264 

ENCLOSURE POWER 


,,. 	 Floppy's, Hard Disk, Optical Disk, 
Tape Drive, or any Combination 

* Custom Design with Injection 
Molding Front 

•=· Superb Quality and Pricing 

'' Prompt Delivery 

)fl!~..Es.~~CJ~~NICS, INC. 
18559 112 Panhenia Screec, Nonhridge, California 9U24 

Outside CA (800) 635-5555 
CA (818) 993-4801 

Inquiry 150 

IBM AT 30 MB Hard Drive 
256K 1.2 Drive Seagate 4038 
BM AT Keyboard . .. .$2749.95 
IBM XT 256K-1-360K Drive 
Enhanced Keyboard .... $899.95 
As Above with 20 MB . . $1249.99 
AT&T 6300 
640K-1360K Drives, monitor 
with Keyboard . . .$1199.95 
As Above with 20 MB .. $1599.95 
LEADING EDGE Model D 
Original 20 MB System 
Yimonitor. ....... . ... $1299.95 
LEADING EDGE 
Dual Floppy ..........$999.95 
PANASONIC BUSINESS 
PARTNER XT FX 600 
2S6K expandable to 640K 
1-360K Drive, 20 MB HD$1099.95

IPLUS 20MB I
Hard Card ....... $549.95 


TRI STATE COMPUTER 
160 BROADWAY, NEW YORK, NY 10038 

(Bet. Maiden Lane and Liberty St.) 
(212) 349-3134 • Open weekdays 9-6, Sunday 10-4 

CALL TOLL FREE ORDERS ONLY 1·800·221·1926 
lOSHIBA 13100 
in stock ..... ...... .$2699.95 
lOSHBA T1100 Plus with 
640K f'EW SCREEN .$1449.95 
BROOKLYN BRIDGE ... $99.95 
ZENITH Z 181 
in stock . . . $1699.95 
f'EC multi-speed 
l.:ipt>p ......... .... $1349.95 

SPECIAL PRICE 
EPSON EQUITY I 
256K 1-360K drive, with monttor 
& video card, DOS & BASIC, 
paralel & serial porlS .... $599.99 
1-360K, 1·20 MB 
Hard Drive ............ $899.99 
EPSON EQUITY I 
640K/360K Drive 
20 MB HiTd Drive 
WmOflD<T10ritOI' .•••••.• $1299.95 
wtolor-monitor ... ...... $1549.95 

f'ACSIMILE FAX MACHINE 
C<>1tori F1'IX Phone 1110 ....$1144.99 
XERJX Model roo ...... Sffl9.99 

All ilems sltljecl to availability and price changes. Mai and phone orders C.O.D., MC and VISA, S&H extra. Not responsible 
f()( typographical errors. All systems fully tes ted and installed by Tri Slate Computer. Printer price w/purchase of cable only. 

Special to BYTE readers - Full Size Printer Stand $12.95 

PRINTERS 
IBM Pro PTinter XL . . ... $509.95 
IBM Pro Pmter . . . . .... $339.95 
Epson l.X 86 . .. ..... ... $164.95 
Epson FX 86E . .... .... $304.95 
Epson FX 286E ... $429.95 
Epson LO 800 . .$419.95 
Epson EX 800 ..... $364.95 
Epson EX 1COO ......... $489.95 
Epson LO 1000 . .$599.95 
Epson LO 2500 . . . . . .$829.95 
Panasonic KXP 1080i .. $159.95 
Panasonic: KXP 1091i . ... $209.95 
Panasonic KXP 1092i .... $264.95 
Panasonic: KXP t592 . .$319.95 
Panasonic: KXP 1S95 ..... $369.95 
Panasonic KXP 3131 ..... $229.95 
Panasonic KXP 3t51 ... .. $359.95 
OKI ML 192... .... .. .. .$274.95 
OKI ML 192 Plus . . .... $315.95 
OKI ML 292e ... $369.95 
OKI ML 293e ....... . .. $499.95 
OKI ML 193 Plus ........ $479.95 
Tcshiba P321 PIS . .$389.95 
f'EC P6 .............. $389.95 
Toshiba P341E. . . ...... $629.95 

Toshiba 351 Model 2 ..... $799.95 
f'EC F'T . .............. $539.95 
Siver Reed EXP 800 .... $619.95 

LASERS 
NEW H' ll!ser Jet, 
Series II . ............ $1649.95 

H' lllser Jet 500 Plus ... $3179.95 
SOFTWARE 

Bank Street Wmer ..... . 1 .. $49.95 
Dae Easy krounting . . . $39.95 
D Base 3 Plus .. ....... $349.95 
Fast Bad< .......... / ... $89.95 
Ffght Simulator .. $32.95 
Framewcrl< II ........... $369.99 
Lotus 123 version 2.01 .... $289.99 
Managrg '!bur ~ 3.0 .$104.95 
Microsofl Windo.Ys . . ... $59.95 
Microso~ IMlrd . . . . . . $249.95 
Multimate 33 ........... $199.95 
Multimate Adval1tage .... .$239.95 
\\l:lrd Perfec.1 42 .. .. .... $189.95 
W:lrd Perfect Library ...... $49.95 
R Base Sy.items S ...... $329.95 
i1set I . .. .. ... $59.95 

MC & VISA ACCEPTED 

NO ADDITIONAL CHARGE 


Softwall! Carousel . . ..... $34.95 
Print Shop . . .. $34.95 
Sidew.iys . . .. .. $39.95 
Turtlo Lightning .......... $59.95 
Reflex .$84.95 
Carbon Copy . . ... $119.95 
Superkll'j .. . • . .. . .. .. .$39.95 
Prolog . . . . . . .. . . . . . .. $54.95 
lllser-hcome llx . . . $39.95 
T~lling Sidekick .. .... . . $42.95 
Think Tank . . ..... $99.95 

~·~·M·~ ·~·~9Jl91 
IBM /IJ 339 rom13ible 
10MHZ 1.2 Dme 640K 
20MB Drive 	............ $1349.95 

MOOeilS 
E-...ex 12000 ...... . " ... "S'ft.99 
E-...ex 24006 ..... ..... .. Sf79.99 
1200 Exremal ... . .......Sl29S9 
2400 Exlemal . ..........$299.99 

http:Windo.Ys
http:Sffl9.99
http:HD$1099.95


The Amazing A-BUS 

Plug into the future 

With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) into a future of exciting new applications in thi 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 
"custom" system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 

A-BUS control can be entirely done in simple BASIC or Pascal. 
and no knowledge of electronics is required! 

An A-BUS system consists of the A-BUS adapter plugged into 
your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 

The A-BUS is backed by Alpha's continuing support (our 11th 
year, 50000 customers in over 60 countries).An A-BUS system with two Motherboards 

A·BUS adapter {IBM) In foreground 

About the A-BUS: 
• All the A-BUS cards are very easy to use with any language that can 
read or write to aPort or Memory. In BASIC. use \NP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 
• They are all compatible with each other. You can mix and match up to 25 
cards to fit your application. Card addresses are easily set with jumpers 
• A-BUS cards are shipped with power supplies (except PD-123) and 
detailed manuals (including schematics and programming examples) ST-143 

Relay Card RE-140: s129 
Includes eight industrial relays. (3 amp contacts. SPST) individually 
controlled and latched. 8 LED's show status Easy to use (OUTor PO KE in 
BASIC). Card address is jumper selectable. 

Reed Relay Card RE-156: $99 
Same features as above. but uses 8 Reed Relays to switch low level signals 
(20mA max). Use as a channel selector. solid state relay driver. etc. 

Analog Input Card AD-142: s129 
Eight analog inputs Oto +5V range can be expanded to 1OOV by adding a 
resistor. 8 bit resolution (20mV). Conversion time 120us. Perfect to 
measure voltage. temperature. light levels.pressure.etc. Very easy to use. 

12 Bit A/D Converter AN-146: s139 
This analog to digita l converter is accurate to .025%. Input range is -4V to 
+4V. Resolution: 1 millivolt.Th eon board amplifier boosts signals up to 50 RE-140 
times to read microvolts. Conversion time is 130ms. Ideal for thermocouple. 
strain gauge. etc 1 channel. (Expand to 8 channels using the RE· 15 6 card). 

Digital Input Card IN-141:$59 
The eight inputs are optically isolated. so it's safe and easy to connect any 
"on/off" devices. such as switches. thermostats. alarm loops. etc. to your 
computer. To read the eight inputs. simply use BASIC INP (or PEEK). 

24 Line TTL 1/0 oG-148: $65 
Connect 24 input or output signals (switches or any TTL device) to your 

IN-141computer. The card can be set for: input. latched output. strobed output. 
strobed input. and/or bidirectional strobed 1/0. Uses the 8255A chip. 

Clock with Alarm cL-144: $89 
Powerful clock/calendar with : battery backup for Time. Date and Alarm 
setting (time and cla1e): built in alarm relay, led and buzzer: tim ing to 1/100 
second. Easy to use decimal format. Lithium battery included. 

Touch Tone®Decoder PH -145: s19 
Each tone is converted into a number which is stored on the board. Simply 
read the number with INP or POKE. Use for remote control projects. etc. 

A-BUS Prototyping Card PR-152 : s15 
3'h by 4'h in. with power and ground bus. Fits up to 10 l.C.s 

AD·t42 

Add $3 .00 per order for shipping. Aaar1

Visa , MC, checks, M.0. welcome. 
CT & NY residents add sales tax. 
C.O.D. add $3.00 extra . 

The complete set of A-BUS User's Manuals is available for $10. 

Smart Stepper Controller sc-149: s299 
World's finest stepper controller. On board microorocessor controls 4 
motors simultaneously. Incredibly. it accepts plain English commands like 
"Move arm 10.2 inches left". Many complex sequences can be defined as 
"macros" and stored in the on board memory. For each axis. you can control: 
coordinate (relative or absolute). ramping, speed. step type (half. full .wave). 
scale factor. units. holding power. etc. Many inputs: 8 limit & "wait until" 
switches. panic button. etc. On the fly report ing of position. speed etc.On 
board drivers (350mA) for small steppers (M0-103) Send for SC-149 flyer. 
Remote Control Keypad Option RC-121: $49 
To control the 4 motors directly, and "teach" sequences of motions. 
Power Driver Board Option PD-123: $89 
Boost controller drive to 5 amps per phase. For two motors (eight drivers). 
Breakout Board Option BB-122: $19 
For easy connection of 2 motors. 3 It. cable ends with screw terminal board. 

Stepper Motor Driver sT-143: s19 
Stepper motors are the ultimate in motion control. The special package 
(below) includes everything you need to get familiar with them Each card 
drives two stepper motors (12V. bidirectional. 4 phase. 350mAper phase). 
Special Package: 2 motors (M0-103) + ST-143: PA-181 : $99 

Stepper Motors M0-1 03: $15or4tor$39 
Pancake type, 2'14' dia. •/," shaft. 7.5°/steo. 4 phase bidirectional. 300 
step/sec. 12V.36 ohm. bipolar. 5oz-in torque. same as Airpax K82701 -P2. 

Current Developments 
Inte ll igent Voice Synthesizer. 14 Bit Analog to Digital converter,4 Channel 
Digital to Analog converter. Counter Timer. Voice Recognition 

A-BUS Adapters for: 
IBM PC. XT. AT and compatibles. Uses one short slot AR-133 .. $69 
Tandy 1000. 1000 EX & SX. 1200. 3000.Uses one short slot AR-133 ...$69 
Apple 11. 11 +. lie. Uses any slot AR-134 ... $49 
TRS-80 Model 102. 200 Plugs into40 pin "system bus" AR-136.. $69 
Model 100. Uses40 pin socket (Socket is duplicated on adaoterl. AR-135 ...$69 
TRS-80 Mod 3.4.4 D. Fits SO oin bus.(With hard disk.use Y·cablel AR-132...$49 
TRS-80 Model 4 P. Includes extra cable. ISO pin bus is recessed). AR-1 37.. $62 
TRS-80 Model I. Plugs into 40 oin 1/0 bus on KB or El l. AR-131 .. $39 
Color Computers (Tandy).Fi ts ROM slo t Multioak. or Y-cable. AR-138 ...$49 

A-BUS Cable (3 ft, so cond.J CA-163: $24 
Connects the A-BUS adapter to one A-BUS card or to first Motherboard. 
Special cable for two A-BUS cards: CA-162: $34 

A-BUS Motherboard MB-120: $99 
Each Motherboard holds l ive A-BUS cards. A sixth connector allows a 
second Motherboard to be added to the first (with connecting cable CA­
16 1: $12). Up to five Motherboards can be joined this way to a single A· 
BUS adapter. Sturdy aluminum frame and card guides included 

Technical info: (203) 656·1806 

2:~~~~,o~~Y 800 221-0916 
Connecticut orders: (203) 348·9436Canada: shipping Is SS 

Oversea& add 10% a Sigma lndusr1ies Company 242-B West Avenue, Darien, CT 06820 All lines open weekdays 9 to 5 Eastern time 
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Find out about 
the many options that 

will turn your TARGA board 
into a more versatile system. 

Bring to life your TARGA images with daz­
zling motion and other spectacular effects. 
With the CRAYON 2.50 AN/MOTION 
Program, any TARGA board with all its col­
ors,can produce Broadcast quality animation 
to any videotape format. 

Easy to learn, easy to use, and very fast, 
CRAYON 2.50 AN/MOTION uses TIPS 
so there's no add~ional paint program to buy 
or learn. 

Call: JANE JENKINS for brochure, demo­
tape, and manual. 

CAAYON COMPUTER CORPORATlON 
7'$ N. La Cienega Blvd. , LA, CA 90069 
(213) 657-2322 Fax (213) 657-5658 

Inquiry 77 

UNITS A A C ] C'.l~ TOTALS 
~nms u 17 SJ tF .;i:.~ o · o~ ;o.-~1 

WRITES J ~ 95 1413 a 95 1413 

TOTALS 14 17 O 182 4147 c 196 4164 

OTHERS ~ 0 ". 0 C· 

MEMORY 10 C 259 ll 269 319 

The "WIZ" is a DISK 1/0 acceleration 
program for the IBM PC family which can 
unleash your disk-bound programs to run 
up to 10 times faster by caching thru RAM. 

DISK WIZARDrn "WIZ" FEATURES 
• Disk data write caching 	 makes the WIZ at 

least twice as fast as the competition. 

• A pop-up screen displays statistics in 
color for each disk unit. 

• Supports up to 24 mb of cache in any mix 
of: Normal, EMS, or AT extended RAM. 

•The WIZ will optionally cache floppy data, 
so your floppy only PC can really go! 

[3 2":J~E Terrace #A Anaheim CA92806 ~ 
$59.95 (714) 666-2238 $59.95 

Plus $3 SIH- Calif res add fflo lax- lnll orders add $5 

Inquiry 231 

let's talk PHONETICS 
Is it Laurie or LaWry 
or Lawery or LOwry or... 

Ha.v does it spell ex;ict!y? 
It NO tonger matters with 

PHDNKEY 
• 	 Compact, easy to use phonetic coding module. 

Efficient even with files of 250,000 names. 
• 	 A call to PHONKEY analysesperson's names and 

nerums a 16 bit code that you stone as aphonetic 
key to reueive your data. Ac query tin-., compute 
the taJEet name code, then teueive all data with 
the same code. Easy enough? 

• 	 Interfaces with most MS·DOS p!Qfl'ammin;: Ian· 
gua ges (&A.SIC,C,FORTRAN,l'.l!Ul,A!m). 

• 	 Comeswith a 1,300 names file and programs to 
test the accuracy of the algorithm. 

$69 95 
• Create your own files and see the resul~. 


AlldSSfor 1hipping 


• ~'flA"'A/:'foo ampU<I 
JO day money.ruck guarantee. NOT copy protfafd 

~ !!!!!~ P,·Su§lO§G'IO~~~~~~ •
i..vat, ouebe~ Canada H7G 4RB 15141 662·2227 

Inquiry 300 

PC ~iijiJJ I~ UNIX 

Networking for the I BM PC, AT, and 
compatibles with the ARPA TCP/IP 
protocol family, including Berkeley 
4.2 enhancements. 
• 	File transfer: ftp, rep, tftp 
• 	Remote login : telnet, rlogin 
• 	Electronic mail: smtp, mail 
•Remote printing: /pr 
• 	Remote execution: rexec, rsh 
• Information: finger, whois 

Requires 256K, 1 floppy, and one: 
• 	Ethernet from 3COM, BICC, 

Excelan, lnterlan, National Semi­
conductor, or Ungermann-Bass 

•Token Ring from Protean 
• 	X.25 from Scope 
• Serial Iine with I BM async port 
Binary $400; site licenses, program­
ming libraries, and VARs availab le. 

P.O. Bo• 150~flware . Inc. 
Kend•ll Squ1te Branch 

eo,ion. MA Oi? 14i? 
(617) 864-1711 

Inquiry 366 

Turn Your IBM PC 

Or Compatible Into A 


Hi-Res Video 

Character Generator 


Video Overlay Board 
$1,695 or $89/mo. 

(Includes Software) 

Wtdeo Technologies~ 
TMCr.impa,.y That Mab , Proft:SJ•OMI Vodoa f'roJwrli111tJ AJ/ordabb 

Video TecM01ogies 
412 Wharf St. • Lake 51. Louis. MO 63367 • 314-62 5·2404 

Inquiry 329 

Inquiry 342 

Software program'"8h1e gains ol 1, 0,100. Utillles a 
Ii ghly slableMl convener. Excellent accuracy and 
high noise immunity. 7 digital 1/0 lines. Ideal for lab/ 
industrial automation. $239 
AD100 • Single channel version of AD500 with 10 
digital 1/0 lines. Same programmable gain and high 
noise immunity. Useful for transducers, ATE, 
education. $149 
DG24 • Digital 110 board with 24 TTL l/O lines 
configurable in software. 8255 PPI based. $95 
XB40 • Extender board and cable for above boards. 
Includes easy connect terminal strip and prototype 
area. $49 
Software examples in Pascal, BASIC, Forth and 
Assembly. 
Complete documentation and money back guarantee. 

Real Time Devices. Inc. 
1930 PARK f OREST AVENUE 

PO. BOX 006 
STA TE COLLEGE. PENNSYLVANIA 16804 

(814) 234-8087 

Inquiry 266 

PC SOFTWARE 
Public Domain & User Supported 

PC-Slock (Stock Trend Analysis) 

~~~Ti:1~'?~~~::::::;~,~::i'::Je1,, S6og_ 
PC -Write 2.7 (Word processor with spol/ checker) 
lmageprlnt (Bet1er Qu aliry from Epson/01<. idata pr inrers) 
Landing Party (Adventu re with your favor i1e characters) 
PC-Accounllng (2 disks-single entry accounlmgJ 
Ham Radio 1t1 (RTTY1CW! ASCll. Sat location. and more) 
FT -ETC Genea logy( Produces several types of charts) 
SymphonyWKS #1 (Bank. Insurance. & Medica/ App/ic.) 
123 Macros(A lot of 123 macros.') 
PC-Pr ompt (Memory resident DOS help utility) 
Mr Biii (2 disks-Professional Time Bil/mg) 
Label Master Mai /Lisi Management System) 
Misc. Gam es (Quar1erback. Babies. F/1ghtmare. Soviet & 
More') 

Try a Six-Pac 
an y six disks only S29.95 

(all orders add 53.00 shippi ng & handling) 
(credit card orders welcome, S10.00 min. please) 

Call or w rite for FRE E c at alog. 

The above programs were wrlffen tor the 

IBM-PC & PC-ir. will run on some compatibles. 


Be certain of comparibifit y before ordering. 


Soft/Plus Research 

759 s. State SL, Ste. I 09
II] Ukiah. CA 95482 ~ 


(707) 462-31 18 
(800) 843-3882 

Inquiry 290 

Motion Control & 
Data Acquisition 

~fn;;:b:a~:~i~~c~~~~sc~~~~l~r:rio~~~)Y~= 
~hang!''>' & man itoring on the fly. ~ptically isolated. 
W/SOFTWARE $400. 

Four Axis Stepper Driver: With SO lWARE & 

motor for instant automation. $95. 


rrnstu~~2i~rg~~~lti~%gme"h~'!3.e~~.. 
6fg~~

WA~E $500. Al10: 12 Bit A/B, Relay Driver, Real 
Time Clock. Circuit developers Project Book $25. 

~~~~i!~.d8~~h~s~...~~~~~\ ~8f~~~~~ 
~gbtgn~a~:~ds, like those above, on a 50 ft. 

Please call (415) 755-1978 tor free literature. 

( 	omput~rGtfnuum 
75 Southgate Ave . Swte 6 
Daly Coty. CA94015 (415) 755 ·1978 



ACP Has It All!! SUPER SALE! 
CLOSEOUTS! 
SUPPLY LIMITED! 

SHARP PCSOOO Laplop .. .. .. $199.00 
3M DClOOA Dala Carlridge . .••..••. . 12.85 
3M DC300A Dala Ca rlridge .. , . . ... 14.85 
256K lntelligenl Buffer. . . 169.00 
Ouadb oard II w/64K . . . . . . . 89.95 
Rixon 1200 Baud Modem (int.) . . .. 88.00 
STB R10 w/64K . .. 89.95 
STB Super Res 400 Color . . 249.95 
Orchid PC Turbo 186 w/128K . . ...... 99.00 
Orchid PC NET Blossom w/64K . . . . 195.00 
O&A IBM Software/New Vers. . 249.00 
6 Slol IBM Expansion Box . 149.95 
Maclion Dalabase (400K) Mac ... 11 .88 
Dala Producl s8050C 
Co lo r Prinler (OEM) . . . 595.00 
AST 1/0 Plus/ XT.. . . ... 59.95 
Persysl SB·lll Mulli· l/O .. . ........ 119.95 
Persysl EG·8 EGA Card . . . ........ 159.95 
Persysl Mono or Color Combo . . . 99.95 
Bernoulli Dual 20Mb (refurb ) . . .. 1499.00 

WHILE STOCK LASTS! 

IF YOU OON'T SEE WHAT 
YOU NEED... CALL USll! 

IBM® COMPATIBLE CARDS 

Largest Selectlonl!I 
A210Colo r/P rin ler/Graphics ... S 69 .00 
A240 Mono/Prin1er/Graphics . ... . 79.00 
A250 Mono/Prin1er/Graphic s/132 col. .. 59.00 
A261 Mono/Graphics/ 
Prinler·Short Card . .. . ..... ...... 69.00 
A2 71 EGA 1256K RAM·Shorl Ca rd. . 169.00 
A272 EGA Genoa Compatible ....... . 269.00 
A3 20384 Mullifunction Ca rd-OK RAM .. 69.95 
A340 Mullifunclion/Floppy . . 69.95 
A350 640K RAM Card-OK RAM . . . . . . 59.00 
A410 Floppy Card·2 Drives 29.00 
A410 Floppy Card-4 Dr ives ........... 39.00 
A510 Parallel/Serial/Oplional Serial .. 59.95 
A520 Parallel Card . . . . . .. .. ... . 35.00 
A530 Serial Ca rd .. .. .. .. •.. . . . 49.00 
A610 AT 2Mb Mulli-lunclion·OK ....... 89.95 
A620 AT 3Mb RAM Ca rd .. .... . .. .... 89.95 
A630 AT Pa rallel/Serial/Oplional Serial 59.00 
A640 AT Floppy/Hard Conlroller .. . 199.00 
A650AT 1/0 Card-Ser/Par/Clk ... 55.00 
A950 AT Molherboard-OK . . 399.00 
A960 XT Molherboard·OK . . 99.00 
A970 XT Turbo Molhe rbo ard-OK 119.00 
A980 AT Mini Molherboard . . . . . .. 399.00 
AST 
AT Advanla9e/6MHz /1.SMb . . . . $489.00 
ATAdva nlaQe/6MHz/3 Mb . . . . 699 .00 
Rampage AT /6MHz w/OK. .. . .. 299 .00 
Rampage AT/6MHz w/512K . . .... 359.00 
Rampage AT/6MHz w/2Mb . . .. 549.00 
Preview 1/0 6MHz XT /AT . . . . .... 189.00 
AST-3G PLUS "EG A" .. .. .. • .. .. 188.00 
Six pack Premium w/256K . . .. . 299.00 
Sixpack Premium EGA . 599.00 
Six pack PLUS/OK .. , ......... .... 169.00 
SPECIAL' SPECIAL! SPECIAL' SPEC/AU 
Knighl Securily Soflware ... .. . . . ... 149.00 
COMBO PLUS /64K . . ......... .. ..... 69.00 
5251/lt " "" " • . " " .•• ". " " . 579.00 
5251/12 . ............. . ... .... 499.00 
5251/ 11 Plus .. .. .. . .. . .. • 649 .00 
COMPUTERS 
Zenilh Z·148 Bundle ., ..•. . . ,., ... $949.00 
Zenilh 2·181 Laplop .. .... . .. .. . .. 1749.00 
Zenilh Z·158XTBundle .......... .. 1499.00 
Advanced 286 6/10 MHz AT . . ..... 1288.00 
AS TPremium AT . . .. CALL 
ASTTurbo Laser .. ..... ......... 3995.00 
DCA 

HARDWARE 
HAYES (2 Yr. Warranty ) 
1200 RS -232 Exler nal . ...•...•. .... $366.00 
1200B w/SMARTCOM I (INT.) . . . 344.00 
2400 RS·232 Exlernal . .. .. .. . .. . 569.00 
2400 w/SMARTCDM II (IN T.I . . . ... . 499.00 
Migenl Pockel Modem . . . 149.00 
Capelronic Wall Mounl 1200 . . 119.00 
Cross Talk XVI . . . .. .... 149.00 
Hayes Compalible (Exl.) . 98.00 
Hayes Compalible (lnl.) 1200B . ....... 98.00 
Hayes Compalible (Ext.) 2400B ... . . 239.00 
HERCULES 
Hercules Color Card . . ..... $186.00 

239.00 
NEW' NEW' NEW.' NEW' NEW! NEW' 
Hercules Plus Graphics .... . 
INTEL (5 yr. Warranty) 
Above Board PC/XT 64K .. ... CALL 

.. CALL 
.. ' 1488.00 

Above Board AT 128K 
Inboard 386/AT.. ........ ... .. 
KEYTRONICS 
5150 Keyboard ................... $159.95 
5151 Deluxe Keyboard . . . 189.95 
5153 Deluxe Keyboardw/Touchpad . .. 285.95 
PC Jr. Numeric Keypad ....... ... .. .. 29.95 
Advanced Keyboards 
ACP 5150 Keyboard .. .. .. . .. .. .. . 58.95 
ACP 5151 Deluxe Keyboard .. . ... .. .. 79.95 
ACP 5160 AT/XT Keyboard . .. . 66.95 
ACP 5152 XT/AT Keyboard .. 79.95 
MEMORY 
64K (9) 150ns .. . . . .. .. . S 9.95 
64K (9) 120ns . .. ......... . ..... 11.95 
256K (9) 150ns .. .. , .. . •.. . .. .. . . 26.95 
256K (9) 120ns .. .. •• .. • .. .. . 32.95 
256K (9) 100ns .. .............. .. 39.95 
1Mb Chip 10Dns . ........ .. ...... Ea. 33.95 
CO-PROCESSOR 
8087 . " ' .. . " " ." " .'"." ' " . $105.00 
8087-2 . '.' 145.00 
80287-6 .. .. . ........... .... .. " 165.00 
80287-8 " '. " •• " ••• " •• ". " .. ' 260.00 
80 287-10' .. ' .. .. 449.00 
V20·8MHz . . . 9.95 
MICROSOFT 
Microsofl Mouse . , , .. $139.00 
Microsofl Bus Version .. . , . . ........ 155.00 
MOUSE SYSTEMS 
(3 Yr. Warranty) 
PC Mouse w/Painl Plus ... $138.00 
PC Mouse w/Ready & Painl ....... . . 148.00 
ACP Mouse w/Keyboard . . ... SALE! 99.00 
QUADRAM 
Silver Quadboard PC/X T... . . .. ... $129.95 
Liberty PC/XT OK .. .. . ....... , ... .. 169.00 
liberly 2 Mb .. ... .. ... .. .......... 408.00 
Ouadsprinl PC/ XT Acceleral or .. .. ,, . 199.95 
Quad EMS 110 • 256K , .. .. •.. . 339.00 

PRINTERS 
BROTHER 
M2024L (2 4 Pin) .... Sale $699.00 
M1109 100CPS .. , •• .. . .. .. . .. 189.00 
M1409 45 cps NLO . . . . . 359.00 
M1509 45 cps NLO . . . . . 489.00 
M1709 50 cps NLO . . . ..... 589.00 
EPSON (3 Yr. Warranty) 
EX 800 250 cps/SOcps NLQ ........ $499.00 
EX1000 Wide Carriage 679.00 
FX 86E 160 cps NLQ . . . . . 388.00 
FX286E 160 cps Wide . 529.00 
TOSHIBA 
P321 "3 in 1" 24 Pin LOPrinler . . . $479.00 
P341E 24 Pin/216 cps .............. 659.00 
P351·C Color . 1195.00 
P351 Model 2. . . . 1075.00 
T1100 & T3100 .. . • .. .. • .. • . .. • .. . CALL 
LIMITED SPECIAL/ 
8 PEN PLOTTER 
Roland's DXY-800 Flalbed X·Y Ploller, 
including Parallel/Serial lnlerface. 
IBM Compalible ...... . .. NOW ONLY $499.00 
DXY 101 Pen Ploller .. .. ......... . 299.00 

SUPER 
AT 
VALUE 
SHOWN WITH 
OPTIONAL 
MONITOR ANO 
SECOND 
DISK DRIVE 

100°/o
SATISFACTION 
GUARANTEED! 

MONITORS 
Amdek 310A TTL . .••.••...•.. .. .. $155.00 
NEC Mullisync .. ............... . 599.00 
Princelon MAX·12 TTL .... 179.00 
Samsung TTL IBM Green/Amber .. . . 88.00 
TECO CGA Monilor . ............. ... 299.00 
TECO EG A Monilor . . 399.00 
TAXAN 
760 EGA Monilor 14" . . $550.00 
660 EG A Monilor 12" . . 540.00 
560 EGA Ca rd w/ Aul oswilching .. . .. 299.00 
SPECIAL! SPECIAL! SPECIAL' SPECIAL' 
560 EGA Plus 
EGAMonilor660or760 ....... ... . 749.00 
MORE EGA .. . 
Advanced EGA/256K/Shorl Card . .. $169.00 
ATI EGA Wonder . . . 289.00 
Genoa EGA . .. .. • • • .. .. ... 319.00 
Paradise Aulo swi lch . . ... . .. . • . .... 349.00 
Quad EGA Plus/Ouadram .. ••.•. ... 299.00 
RIX EGA Paint ' "" ".""."". "' 59.00 
PGA SPECIALS 
IBM Professional, Limiled Ouanlily IBM PGA 
Card, Regul ar 52995.00 . . . . . . . SALE $995.00 
HARD DISC CARDS 
Filecard 20 Weslern Digilal . .. $479.00 
Filecard 30 Weslern Digilal . .• .. . . .. 588.00 
10 Mb Drive only . . . . 149.00 
21 Mb XTSubsyslem WO . ..... . . .. . 388.00 
21 Mb XT Subsyslem CMl/Tandon ... 366.00 
21Mb XTSubsyslem Seagate ST225 .. 388.00 
30 Mb XT Subsyslem Seagale ST238 . . 499.00 
30 Mb AT Drive (40MS.) ST4038 . . . 469.00 
40 Mb ATDrive (40MS.) NEC 5046 ... 599.00 
CALLFOR HIGHER STORAGE DRIVES' 
3-112" DRIVES HARD DISKS 
10 Mb 3-1/2" Drive/ Rodine equiv. . $188.00 
20 Mb 3·1/2" LaPineLT200 . .. . 299.00 
30 Mb 3·1/2" LaPine LT300 . .. 359.00 
BEST BACK-UPI 
Use the same back-up device we use al ACP 
AlphaMicro VCR Backup Card ...... $399.00 
AlphaMicro VCR . . . . . .. 899.00 
DISK DRIVES 
ACP IBM Drives OS . . . . . . S 69.95 
Toshiba FDD4403 3·1/2" w/Kit .. .. . 129.00 
Toshiba ND04D PC/XT 360K ...... . ... 95 .00 
Toshiba ND04E·GA T3 60K . ......... . 105.00 
Toshiba ND08DE·G 1.2Mb . 129.00 
TEAC FD·SSB .. ................... . . 99.00 
DISKETTES (BOX OF 10) 
OS/DD for PC/XT (401pi) 
• ACP Generic .... .... ............. S 6.00 
• Verbalim Dalalife .. .............. 14.95 
• Maxell MD·2 ..................... 14.95 
•Fu ji . ......... ... .... .. .. . .... . 14.95 
DX/Hi·Oensi ly for AT (961pi) 
• Verbalim .. .. , .. .. .. .. .. . 26.95 
• Ma xel .. . .. ••. . .. . . .. • .. •• .. .. . 26.95 
•Fuji . .. . , .. , .... , ........ , .. , . .. . 26.95 
SS/DD for Apple 11/ elc. 
• Verbalim/Maxell/Fu ji .... . ........ 12.95 

51166. 
isl $2995.00 

"... retail value 
over $29951 You get... 
SHARP "AT" Model 7501K ... 
(made by lhe sa me Mtg . as Epson Equit y 11 11 
• 80286 6/8 MH z Swilchable 
• 512K RAM Expandable lo 640K 
• Hard Disk Conlroller • 84 key AT Keyboard 
• 1.2Mb Fl oppy w /Conlroller • 8 1/0 Slots 
• Serial and Paral lel Porls 
• MS· DOS 3. 1 &GW Ba sic in cluded FREE 

PLUSSPECIAL OFFER.. . 
AST "ADVANTAGE AT® 
w/3Mb ........... .. ... . ONLY $599.00 

...List $1745.00 
Thal's right ... gel a 3Mb faclory popu laled 
AS T Advanlage card plus serial/para llel 
1/0, le sled' - With purchase ON LYS599 

PLUS .. . 
FREE Sollware including SID EKICK ~; 
DESOVIEW ®and SUPER PAK"' 

FACTORY 
WARRANTY 
INCLUDED 

SHOWN 

SUPER s5aaVALUE! • 

Advanced PC/XT 
...over 4000 Satisfied Customers! 
Manulaclured by Toshiba. This is the lines! IBM 
compalible manufaclured loday ... we can prove ii' 
•FCC/UP Approved • (1) 360K Floppy 
•Serial/Pa rallel/ LCD • Com~os ile Video 
: ~si~s:a~i~e~~o~~ddable 10 ~~B Co or Graphics 
• 10Mb Har~ Oise/ Add 5300 • 20Mb/ Add 5401. 

Maclnlosh/IBM Conv. 3-1/2" BARE 

• Fu ji MF·2DD (1351pi) . . 26.95 B 0 NES•MaxellMf-200 . . . .. 26.95 s299 
EGA SPECIALS MOREACCESSORIES.. . PRICE!!! 
• EG A Monilor Flip-Soft (holds up 10 75 disks) .... . .. 14.oo Advanced • 1-+-+--+-~ 

I Upgrade Card .. $519. ACP 5-1/4" Disk Holder . . . .. . .... . 9.00 
pus . ACP3 -112· oiskHolder .. 12.00 8 MHz XT Turbo 

• PN1~C5 ~G~i6~~~... .S749. Head Cleaner 5-1/4" or 8" ... . . .. ... ... 9.00 cc c 
S78900 PERFECT CO PUTERCARE Kil ...•..•• IUS • ~ nl8MHz Sw11chable • Zinc·hned F ase 

~~~~~~~~~~~~· ~··~~· ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ · o~~~~a~e~6~K ·~OW~w•~P~Y 
- • XT/AT Deluxe Keyboard •Phoenix BIOS 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· ·~MdMa~uftw~ew~~n ~rIBM- :DJM--ii.~lAffRiP-1~-Hi-11~f--m 90 OAY WARRANTY 

TOLL FREE 

800-854-8230 
CA Residents 714-558-8813 

OUR POLICY 
• No Surcharge tor VISA or Maslercard. 
• Volume purchasing agreements available. 
•Orders 1ub)ec110 availabllty. •Supply llmlled on oenaln I tem~ . 
•Prk:lng subject to change without nol lee. 
• ACP Aelall Store pricing may vary. Not responsible for typOS. 

Mall Order: P.0. Box 17329 lrvlne, CA 92713 
Retail: 1310 B E. Edinger, Santa Ana, CA 92705 

CORPORATE BUYERS · CALL 
GILLES, PHIL, MIKE or DAVE 



n DISK-KING® 
DEALER/OEM's WELCOME! 

WHY RISK THE UNKNOWN...when you can get 
premium quality disks from the Leader and 
Inventor of magnetic media... .for lessll 

•100% tested & certified at 65% Of higher clipping level• 

* 10 mil sturdy jacket * LIFETIME WARRANTY * 
3M/BASF 

5.25" Dlskelles: Color Disk No-Logo 

DS-DD-48 TPI _... _.......49 _...... ...43 
DS-DD-AH-48 TPI ........ ­ ..........52 
DS-HD-96 TPI for AT . . .. 1.39 ....... 1.05 

3.5" Diskettes: 

DS-135 TPI ........... 1.49 ....... 1.20 
All 5.25" d1ske1tes are supplied wilh Tyvek~ sleeves. color-coded ID 
labels. w/p tabs. Pre-packaged in plastic library case lorSl.50 extra per 
box . Color Disk in 14+ dilleren1 colors 10 choose lrom or Rainbow 
assortment Private labeling & Software duplication services available . 
Made in the USA 

SS-DD-RH "bonus product & rebate 

1.15 ..... 350"/135 TPJ-10/bx.. •.. • 1.69 
OS-H0-96 TPI for the "AT"-10/bx..••. . • 1.79 
OC-1000 ....... 12.25 OC-300XL/P • . • . 18.75 
OC-2000 ..... .. 16.80 OC-600A . . ..••• 20.65 
3M Blackwatch© Tape 2400' w/sealfrom ••• 11.95 

mm . 10 reels 

3M Headcleaning Kit for 5.25" . . . . ....... 6.99 

*FREE! 

BASF Color-Coded Modular 
Flexy Files a •19" value! 

5.25"" OS·OO SB-10/BX . . .. ... .. .. ...... .75 
5.25" OS-00 in "Minidex/60 ..........•...•79 

5.25" OS· HO for the ""AT" SB-10/BX .. . . .. 1.49 
350" OS-135 SB-10/BX............. 1.49 

350" OS-135 in "Microdex/25 ........... 1.69 

5.2 5"" OS/DO 96 TPI SB-10/BX ...... ' ... 1.29 
8.00"" OS/OD x 1024 SB-10 BX.... .. .. 1.89 
BASF Computer Tapes-2400' w/seal fr .... 10.95 
BASF 3480 Chrome Tape carlridge from .. . . 9.95 

Nashua BULK 
DISKETTES 5.25" OS/DD 

5.25"" OS ·OO As low as .33 qty 1000+ 
10/bx .......•54 Certitied100% 391(lOO) 

5.25" OS-HO Erro r-1 re e. 

Exceed ANSI (500)
361 

10/bx ..... 1.45 
specs. Lifetime warranty.

3.50" OS -HO 
USA made. •TYVEK®10/bx ..... 1.45 
sleeves. Labels & w/p tabs 

5.25" OS-0096TPll •Reinforced Hub 
10/bx..... •29 •Mulliples of 100 only. 

RIBBONS STORAGE 
EpsonMXIRXIFXI0/80185 ... 2.59 JM Discover 50 ........... 6.99 
Epson MXIRX/FX 1001185 3.49 JM OIOetenderOIO wlkey. . 13.95 
EpsonL01000 •..• ... , • .. J.99 JM Oata De lender050. . . 13.95 
Epson L01500 ••••• .. ••• .. 4.59 Ama1ay Media Mate 50 . . . . 8.90 
Okidata Twin Spoor . •. •• • .. 1.09 Amaray Micro Mate 3 ....... 8.70 
Okidata 182/1921193. , •• , . 3.99 Plastic library Case ........ 1.50 

Apple lmagewrite1 . • . ••• . . 2.75 MicroDiskMinder36 . •• • • . 8.70 

~~:,:;ro~r~n:~1i5 Mis . .. .. : ::: ACCESSORIES 500 rnoo 
Panasonic KXP . . .......... 4.99 TyYek~ envelopes ..... 055 039 
NEC J500 MIS ..... . ..... . 3.99 Color·Coded 10 label ... OJ5 019 

TERMS Minimum order $35 00 or case lot Oty less than case 101 
add 10%. VISA. Mastercard . AMEX. COO. Prepaid 2% cash discount. 
PO's on nel 30 basis from recognized institutions & corporat ions Na 
sales tax ou1s1de Utah. SHIPPING: $4 001100 or lewer disks 
APO/FPO . AK. HI. PR & CN S9 00 / 100 or lewer disks tor air-freighl 
plus insurance Reduced shipping charges on larger quanlities 
Overseas orde1. please call lor exact freight charges & lerms 

TELEX - 9102404 712 
Toll-Free Order Line: Inquiries Line: 
1-800-523-9681 1-801-942-2273 

n DISKCOTECH 
DISKCO TECHNOLOGIES. INC 


2034 E 7000So Salt Lake Coty, Utah 84121 

Hours· 8 AM-6PM (Min Tome)-Half day Saturday 
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Tl!HBO 
JO~lHz 

l~lB 

AT/XT ~i.;;;;;;;;;;;~ 

OPlN 1 DAYS 

TURBO AT $1.199 $1,899/w SEAGATE - 4038 30MB 
I tJllS $IAl).8(1.11 1M!911Qa;Jl•IN1ll.tn'ffifmt.t<>o(ffMJ©<;PN.1(J<!lll'IJ 
' • ~20Blli • IERlliS EMl.UV"OO Gl'Afl; ~ "'1WJ.R !'<"'1. '1lllS • 

CHJWl5 !'SOO\ PSro> XEN~. UMX. llN !Ya: • 8 ruJtS •\Ill cmtRlliR lfOO{) 
• EMWU1l <EYOO>llW LEDS • 200 IW1S POI"' • 1.2 llll tf!C l.\Lm • (1< !lll'll 
OJl)'.(ltil{W\•twnWl:l.liET•lll!&'9ll<IT•(}'r(tlOcffi<(l\lllffi•ll'Tffi 
AL ·~'\WfSlll!CI\ ~r.t<z•R.Wlfl'Ll!l!Sllll• f/Nlru•CU 'fMl.l'illSIJrol 

I ~~~-ma~~~~~~~~ 
BA Ft • 64Q( (?< !lll'll • F\UV ClMWll..E Blli • l.fRlliS UoURD< !lWlCi 
~RVWJ.aflJlT•lfflWE5~~GN!Ya:•8&as•CISKlllGm 
2 FDCOO!W.E~ 2saw. 21,() (J'!'L l.WWJ.El, r:J/lf, ~. 8'ITTRY. PM1 
~ <ffiXl.•iV t.<MlWWlfm • wwrs •l\\O:lill t.UmJ (ff.B • llll79ll<IT 
• r.wl"'-1 • RllV Sffilm5IBl • CU \'lNl ~ • 

PORTABLE )IJ'/AT SYSTEMS ALSO NAILABLE 
PCPRO SYSTEMS. INC. 

800451-5279 
135 Ill a;JH sr. 8Tli FL 6951 Vll\RNER sr. SIC. 294 
NEW '<ORK, NEW ){)RK !COOi HUNTINGTON BOCH, CA 92647 
(212) 6714185 	 (800) 451-5219 

Inquiry 225 

RS-232C/422A USERS: 
Bl-DIRECTIONAL CONVERTER 
for EXTENDED USE 
Convert RS-232C ID 
RS-422A and/or 
RS·422A to RS·232C 

onlyS49.95 

Guaranteed satistaction. Bi-directional, lirsl-quahty. versatile 
converter. Extendscablelengthsuplo4.000!eel! Bitratesupto 
90KBaud.(Two B & BRS·422CON Converlers can extend your 
RS-2J2C capabilily up to 4.000 ti .) 
lnch.1C1es10i1.le082SPcoon«t01ID1"RS·2J2C~d111c111<1esfemil.leOS25S 
co1111tc!or!orP.S-422A.noh•n<!shakt11nescoonec1ed. 

Requires 12V DC at 100 ma. Op11onal power supply available for 
ont.y$14.95. 

Order Directfrom Manulacturer TODAY and SAVE.I' 

SAME·DAY SHIPMENT! MONEY·BACK GUARANTEE! 


Request our FREE utatog listing B& BELECTRONICS' 
comprehensive line al RS-232C lnterl1ce 1nd 

••:..... monnoringequlpment. 
'TtrmJ:Von, MC. cnhordm postpaid. P 0."s trom ~u ;iU1fd Iii.led 
r1nnncceptedllfes1dentudd6 1:4't, s;i lutu 

a&a ~!~!itr..9~!~~ 
1502F Bo)te Memorial DrM! • P.O. Box 1008 • Ollawa, IL 61350 

Phone: 815-434-0846 

Inquiry 43 

IBM PC:* 

Relay Control Card 


Fully Addressable 
Control All Types Of (Basic Program 
Electrical/Electronic Available on 
Devices Walk-Thru Disk) 

• Motors & Heaters 8 1 Amp Solid State 
Contacts 

40-280 VAC Switching 
• Solenoids & Lamps 
• Security Devices 

• Temperature ORDER NOW 
Controls Type 8603 $149.00 

Fuses and LED• Fans/Blowers 
Indicators Optional • Energy Controls 

·~·-~'- ell fiMCti-11 

42 Pleasant Streel 
Stoneham, MA 02180El•S (617) 438-5300 

Inquiry 99 

UNIVERSAL EPROM 

PROGRAMMER 5495!! 


* Built in timer eraser optn; foam pad area 
* Menu selection; No personality modules 
* User friendly softw; Complete help menu 
* Direct tech. support; Full 1 yr. warranty 
.. Stand alone duplication & verify; 
• Quick pulse algorithm: 27256 under 60 sec 
• All 24128 pins to 27011 & CMOS EfE)PROMS 
• Micros: 8741, 2, 4, 8, 9, 51, 52, 55, 9761 & CMOS 
• Auto baud RS232 to 19.2k: Free PC drivers 
* 	Ofset/split Hex. Binary, Intel & Motorola 

8, 16 & 32 bit files: Kits from $951 
B&C Microsystems 

355 W. Olive Ave., Ste. 103, Sunnyvale, CA 94086 
•Ph 408-730-5511; 800-642-7617 Visa & MC 

Inquiry 45 

1OOMhz Logic Analyzer Card 
For PC/XT, PC/AT Monochrome & 
Color Card Systems 

-24 Channels at 25Khz - 25 Mhz $1199 
-6 Channels at I00 Mhz 
-Internal Clock up to IOOMhz 
·External Clock up to 25Mhz 
-Threshold Voltage TIL. EGL, 

or variable lrom · 10 to +1Ov 
-All New Version 2.0 Software 
-Available as separate card or 
as complete portable PC System. 

PAL/EPROM Programmer Card 
For PC/XT/AT Systems 

-Programs 20 and 24 Pin 
MMI, NS, Tl PALs 

-Programs Eproms from 2716 
to 27512and 27512A 
-Software Functions Include· 
Read, Write, Verily, Prolecl. 
Edil. Print, and File Save 

$3 9 9 and Load of Program. 
-All Software Included 

CALL NOW FOR ORDERS 
AND TECHNICAL INFORMATION (201) 994-6669 
Link Computer Graphics. Inc. 4 Sparrow Dr .. 
Livingston.NJ 07039 

Inquiry 163 

DESIGN & TEST CIRCUITS 

USING IBM PC 


The Personal Protosystem is a mulll-purpos9 inter­
face for the IBM PC. Inexpensive enough tor data ac­
quisition and control, but useful for much more. 
Perfect for prototyping and educational applications. 

• 2 ADCs • 2 D/Cs • 32 TTL 1/0 Bits 
• 4 MHz Clock • 3 Programmable Countermmers. 

$595 Software and power supply included. 

For details call or write: 
Allda Technologies, Inc. 
613 Fourth Street 
Santa Rosa, CA 95404 
(707) 545-nn 
Telex: 910-240-2206 

Inquiry 11 

http:Livingston.NJ
http:ont.y$14.95
http:onlyS49.95
http:l.WWJ.El
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FO PEN 
COLOR PLOTIER 

The manufactumr has aaked usnotto publish their name. But this four color 

~:e.I108~~~~~?ir8~:r,th~~gr~~!l =e~,o~i~yu~~· micro­
computer. Simple ASCII commands direct one of the four color pens to draw 
circles, arcs or ellipses on paper or transparency material up lo 11 by 17 inches. 
The plotter is capable al producing the full upper and lower case alphabet along 
with seven international character sets.Text can be printed horizotal, vertical or 
diagonal in sizes from 1/16 to 6 inches. 
Enlargements or reductions are achieved through elaborate firmware. Pen 
travel is lour inches per second with .004" pen resolulion. Standard pens are 
available in an assor1ment of 32 different colors and widths. 
The idealplotterfor architecture, CAO engineering orgraphicdesign. At$595 tt 
was a great buy, at $159 its a steal. Support packages for specilic computers 
available. Manual only $15 refundable upon purchase of ploller. 

OTHER PLOTTERS AVAILABLE: 
Hewlett Packard • Houston Instruments • Roland 

Sweet P • CalComp... please call for prices. 

New from Hewlett Packard the LaserJet Series IL More features than the 
LaserJet bu! at a much lower price. 
Standard on the Series II is 512 K/byle memory expandable to 4 Megabytes, 
bolh serial and parallel ports. List price $2495 Cahfomia Oigi!al price $1895. 
Memory upgrade, type fonts and toner cal1tidges available. 

Other Laser Printers available: 
Te as Instruments• Okldata •Apple• Ricoh 

Qume • AST Research • OMS • l(emic • Canon 
Quadram • Centronlcs • CIE C.ltoh • DataProducts 

I 
We have them again ... The Remex 480 was a 
sell ou1 two years ago but we located an addi­
tional 10.000 units and are offering these 2/3 
height IBM/PC compatible 360K/Byte drives al 
only $35 each at quanlity lwo. 

111 
The Mitsubishi 4851 was probably the best 360 Bl K/Byte drive ever produced. The production cost 
was too high and Mitsubishi discontinued the 
product. Quantity two $85 each. 

The Panasonic 475 is jumper selectable be· 
tween 96 TPI lormat and 1.2 Megabyte as used 
in the IBM/ATcompuler. 
Suggested price of the 475 is $189 but California 
Digital located a computer manufacturer that had 
to liquidate stock making available 1000 al lhese 
choice drives. Quantity two $115 each. Ill 

OneTwo Ten 

JIEMEX 480 ~ height for PC 39 35 call 

MrTSUBISHl4851360KJByte 89 85 82 

MITSUBISHI 4853 96 TPI. 99 95 92 

MITSUBISHI new 501 half ht. 129 119 109 

MITSUBISHI 504A AT comp. 169 159 155 

TEAC FD55BV half height 109 99 89 

TEAC FD55FV 96 TPI, half ht.• 119 109 105 

TEACFD55GF forlBM AT 169 159 155 

PANASONIC 455 Half Height 109 99 89 

PANASONIC 475 1.2 Meg./96 119 115 109 

Switchin11 power supply 49 

Dual enclosure for 51/"" drives 59 


W'hn'fj HEWLETT 
.:~PACKARD

1;;;5 

These Fujitsu Daisy Max 830 were manufactured for Motorola's 

Computer Division. The purchase order was canceled and Fujitsu 

was forced ID liquidate these 80 character per second daisy wheel 

printers at "fire sale" prices. 

Features: bullet proof construction, serial RS-232 interface, Diablo 

630 wheels and commands, programmable line spacing in incre­

ments of 1 /96" and column spacing of 1/120". The printer is also 

capa_ble of underscoring, bold overprint, shadow print, centers and 

1ust1f1es along wrth vector plottrng. 

Factory suggested price of the Daisy Max 830 was $2495, while 

supDlie~ last California Digital is offering this liquidated special at 

onry $759. Also available: tractor and sheet feeders. 


Bernoalli Box 

ifiii' II 


The Bemoulll Box by Iomega, features 10 and 20 megabyte removable car­
tridges, and delivers reliability, expandability, transpor1abi!ity, security and 

~~re~~ ~nn~nsewi1~i'Ys~~~ep~~:x,s~r~81~~~~ ~~~~~ae~sb~rcrg~~~~t::~~;~11~~fr~1~~~ 
programs onto a single cartridge for easy switching from one to another. 

Reliable... the Box has incredible resistance to shock and vibration completely 

eliminating !he possitity of head crash. 

Expandable... grow at your own pace by adding inexpensive cartridges. When 

security is essential, don't lock up your system ... just lock up the carlridges. 

The Bernoulli Box delivers prelormancelhat often exceeds the best of hard disk 

spee:d and the convenience of floppy disks. Al these prices don't be caught 

wishing you had one alter a loss of irreplacable data. 


Lisi Our Price 
10+10Meg. 

~~~~~bl"!~~ntroller 
A2210H 
A2220H 

$3450 
4540 

255 

1595 
2095 

189 
10 Meg. Cartridge 
20 Meg. Cartridge 

79 
99 

49 
65 

NOW YOUR COMPUTER 

CAN RJ{ /.\ D! ! 


Omni-Reader ... the firs1 opl ical 
characler reader designed and 
priced lor the small computer 

COPY: 
·Manuscripts ·Contracls ·Articles 
•Forms ·Invoices · 

APPLICATIONS: 
·Mallfng Lists ·Edlling ·Data ease 
Management ·Transfering lnforma· 
tlon between Incompatible systems 

UHi • liand•d Rs.2:12 sa.tt..t pot1'*~SI 

la lnt.,r.ce ••nr wfti\ .,cut ~1.... 


Also available31 Mega­
bytes at only 5559. 

The fastest, lowest powered, longest warrantied, most durable, highest 
capacity, most reliable, lowest priced HARD-DISK-ON-A CARD 

available in the world today. 
- Umt Accou Tlmt - F.:11111'.iA ltlfll~bl• • Autom~tlc Hu(! Unl&c:nng • Prc/t"CIJ Ht ltds •nd 
,~ • 21( Stctor BUtfor - lnc<t>.no' Sr.stem TMIU~puf • Htgl't AtMal>lllty: 28.000 hr. J.fTSF 
No on• •Is. oven elm. • 1S.S W.Ut Power Consumpllon - l""'' " AvallMil• • 2 Vtll< Warrill<IY 
lonau1Avalt.lbl• 

• Winchester Conlrollers for IBM/PC • 
XEBEC 1220 with floppy controller 229 
OTC 5150CX 139 
OMTI 5520 half card 129 
OMTI 5527 RLL controller 159 
ADAPTEC 2070 RLL controller 179 
ADAPTEC 2010A 159 
WESTERN DIGITAL WD/1002WX2 119 
• SCSl/SASI Winchester Controllers • 
XEBEC 1410A SV•" toot print 219 
WESTERN DIGITAL 1002-0SE SW' 289 
OMTI 20L 119 

• Winchester Accessories • 
lnslallation Kit wllh manual 
Winchester enclosure and supply 
Dual 20/34 cable set 
Switching power supply 

http:lnc<t>.no
http:F.:11111'.iA
http:lnt.,r.ce


NECV20 &. V30 CHIPS COMMODORE CHIPS SATELLITE TV IlDESCRAMBLER CHI P Replace the 8086 or 8088 in Your IBM-PC and Potl Ho. 
Increase Its Speed by up to 40%! The MM5321 is a TV camera sync generator designed lo 

W01770 Disk Cont. ..• 19.95 6551 ACIA. . . . . 3.29 8722 MMU. • . . . . . . . 9.95'Part No. Price supply the basic sync functions for either color or mono­
*251104-04 Kernat ROM. . •.• . 10.95 6560 VIC-I. .••.. 10.95 Sl·3052P SV Fbsitive chrome 525 line/60Hz interfaced and camera video recorderUP070108·5 (SMHz) V20 Chip • . •. . . $ 9.95 318018-03 BasicROM·C128 . .. 15.956567 VIC~I. •... 14.95 applica l ions. COLOR BURST GATE & SYNCV~tage Rea. 2A..... 5.95 
318019-03 Basic ROM-C128. , . 15.95UP070108·8 (8MHz) V20 Chip ••••• . $11 .95 6569VICPA L.... 14.95 ALLOW STABLE COLOR OPERATION6502 MPU w/ln! .Clock •. 2.25 318020-04 Kema!AOM·C128.•. 15.95657 2VIC PAL-N... 14.95UP070116·8 (8MHz) V30 Chip .•••.. $14.95 6504A CPU. ....... 1.95 
 MM5321 N ... ... . . _ ... $11.95325302-01 64K ROM lor 6581 SID (12V) . .• 14.95 UPD70116·10 (10MHz)V30Chip. - - • $34.95 6507 CPU••.. __ _ . . • . 4.95 154011541 Drive. ..... 15.956582 Sl0(9V) .... 14.95 

*325572-01 LogicArray. ... •. 24.95 INTERSIL Also Available!6510 rn1. . . . . . . . . . . 9.95 8360 Text Edi1ing .. 10.95 i 7400 i "82S100PlA (906114-01)" ".•.. 13.95 6520 AA. . . . . . • . • • • 1.75 8501 M'\J...... 10.95 901225·01 Cha~ROM..• , ..• 11.95Pal't No. 1-9 10+ Part No. 1-9 10+ 6522 VIA. • • • • • • • • • • 2.95 17 4 H CHl-S PEEDC M O S ' 8502 MAJ.... . . 7.95~~~~~~~~ 901 226-01 8ASICROM..•... 11.95
6525m•........•.. 7.95
7400. 29 . , 9 7485. .65 .55 8563 CAT Contt • . 15.95 Part No. Price Part No. Price 901 227-03 Kemat ROM. . . , .. 11.95 

7402. 29 .19 7486. .45 .35 6526 CIA..••... . ... 14.95 8564 VIC. •. . .• 15.95 901229·05 Upgrade ROM 74HC175,,,,,,,,,,, .69?<HCOO. -- ••••••••• .257404. .35 .25 7489. . .. 2.05 1.95 6529 s~.... . . . . . . . . 4.95 8566VIC PAL •••• 29.95 (For 1541 Disk D1i...e).•....• 15.95 74HC221. .. ... . , ... .9974HC02. . • • • • . • • • • • .257405. .39 .29 7490. . .49 .39 74HC240.• .. __ •... _ .796532128x8RAM.llO, TimAr 6.49 8701 Clock Chip •.• 9.95 74HC04. . , • , • • . • . • .29' No specs. available 7406. . .39 .29 7493. . .45 .35 74HCOB. . _. _.. .. _.. .29 74HC244... . . .. .. .. .79'"Nole: 82S100PLA = U 17 (C-64)6545-1 CRTC .. .. . . .. 2.49 '8721 PIA..• . .• 14.957407. 39 .29 74121. .45 .35 74HC10. ,.,.,, ••• ,. .29 74HC245. . , •••••••• .897408. .35 .25 74123. .59 .49 74HC14.. .49 74HC253. .59MICROPROCESSOR COMPONENTS7410.. ..•.•. .35 25 74125. .55 .45 74HC259 .6574HC30.... . . .....• .297414.. . ... . • .49 .39 74126. .75 .65 6500/ 6800/68000 Cont. 8000 SERIES Cont. 74HC32. •• . •... . _•. .29MISCELLANEOUS CHIPS 74HC273 .797416.. . . . . .. .45 .35 74143....... 4.05 3.95 
 74HC373 .79Part No. Price Part No. Price Part No. Price 74HC74. ,,,,, •••• ,, .3974 17 .. ' ••••• .45 .35 74150.... .. . 1.35 1.25 74HC75, •• , , , , , •• , , .39 74HC374. .797420.. .. ...• .35 .25 74154....... 1.35 125 
 6840.. . . 3.95D765AC. . . . . ... 4.49 8228.. " - • - • • . . 2.49 74HC393. · -· - _. __ . . 7574HC76. .. .. , ...... .457430. . . ... . . . 35 25 74158....... 1.59 1.49 
 6843. . . 2.95WD1770... . ... 19.95 8237-5.... . . ... .. 4.95 74HC85.. . . . .. ... .. .79 74HC595 . ..... . .. . 1.19
7432. .. .. . .. .39 .29 74173. . •. ' .85 .75 6845.. . 2.952661- 3. 5.95 8243............. 2.25 
 74HC688.. .7974HC86. .. •••.••••• .39
7438. .. •.••. .39 .29 74174. • '' ..• .65 .55 6850. . 1.49WD9216. . . .. 9.95 8250A. . .... . . .... 5.49 7 4HC123. . •• ,,.,,.. .89 7 4HC4040.... , , • • , .89
7442.. ••...• .55 .45 74175.. ..... .65 .55 6852.. . . . 3.95 82508 (For IBM) .... 6.95Z80. ZBOA, Z80B SERIES 74HC125.. .49 74HC4049. •••• , ••• .596875. .. ......... 8 .95
7445. .. ..... .79 .69 74176.. .99 .89 8251A ....... . . .. 1.75 
 74HC4050. . •. _ . • _. .59280...... . . .. 1.25 74HC132 .49MC60CX>Ol...8. , •.. 11 .957446. . ..... .89 .79 74181.. . .... 1.95 1.85 8253-5. . . - . . .... 1 .95ZBO-CTC. . . . . ... 1.79 74HC4060. _ .. ,. _ . . 1.0974HC138 .49MC68000L1 0 .... . 19.957447. . .89 .79 74189....... 2.05 1.95 
 8254. . .. . .. . . . 2.95280-0ART. . . .... 4.95 74HC139. .49 74HC4511 ........ 1.29

7448. ....... 2.05 1.95 74193.. ' •• '' .79 .69 
 8255A-5. . . . . ... . 1.69280-PIO. . . ..... 1. 79 74HC154 .. .. .. .... 1.19 74HC4514........ 1.19
8031. ~~~~-~~~I.E.~. 2957472.. .75 .65 74198. . - ... . 1.85 1.75 8257-5, ,,., t , , , , 2.49ZBOA . . . .. •• _.... 1.35 74HC163 . ......... .65 
 74HC453a .. , •• , •• .89BOC310-i....... 14.95
7 4 73. .45 .35 7 4221. ' • • • . . .99 .89 ZBOA-CTC. . •. , .. . 1.49 8259-5. .. • .. • 1.95 74HC174 .69 74HC4543. • , , , , •• . 1.198035. ..... .. . . 1.49 7474. .45 .35 74273.. . . . .. 2.05 1.95 ZBOA-OAAT....... 4.95 
 8272............. 4.49
8073.. . . . 29.957475. .49 .39 74365.. •••• ' .69 .59 ZBOA-PIO.. . . . . ... 1.49 8279-5. . • • . . . . . .. 2.95BOBOA .. ... ..... . 2.49 I 74HCT- CMOS Tl'L I7476. .45 .35 74367. •••••• .69 .59 8741 . . .•.•••• .. . 10.95Z80A-SIO/O. . . .... 4.95 8085A.. . . 2.29 8748 . •. - .. '. . . 7.95ZBOB. ... .. ... . . . 2.95 741fCTOO. • - - .•. - .••• .29 7•HCTl39... . ...... . .598086. .. . . 6.95 8749.. . . 9.95ZBOB-CTC. . . . , .. 3.49 7• HCT02.. ••......•. .29 74HCTl57 . •• , .••... , .69 I 74LS 8086-2. .... . ... .. . 8.95 8751.... . . 39.952808-PIO. . . 4.29 74HCT04.. • . • • . - • .29 1•HCTI 74 .••.• _... _. H.18087(5MH2) . . . .. 125.0074L500.. .. _. 29 .19 7•LS Hl5. _•• , .75 .65 8755.. . . 14.95 74HCTOIL . .. , .. . 29 74HCTl15. __ .. __ . . . . .698087-2(8MH2) .. 159.95 6500/6800/68000 SER.74LS02. .29 .19 74LS166. .99 .89 DATA ACQUISITION 7<HCTIO... - ..... . .29 7•H.CT2•0. . -. . ... - . _996502. .. . . .. ... ... 225 8088.... . .. ..... . 6.4974LS04 .35 .25 74LS173. , .59 .49 ADC0804LCN... , . 3 .19 74HCT32..... . .29 74HCTl!•••• - ••. - ••• .9965C02 (CMOS) . . 8.95 8088-2. . . ........ 8.95
74LS05.. .... .35 25 74L5174.. ..• .49 .39 ADCOBOBCCN..... 5.95 74HCT74•.. , .... . -49 74~CT24S, ......•.. , 1.19 8116. . . 4.956520. . . 1.75 74LS06. ..... 1.09 .99 74LS175. . .• . . 49 .39 ADC0809CCN. .. . . 3.956522. . . 2.95 74HCT86. .. - .. - - . .49 74HCr.l73....... ·-·· 1.19
8155.. . ·- 1.95 74L507.... . . 1.09 .99 74L5189. . ... 4.59 4.49 ADC0816CCN . 1 4.95 6532. 6.49 8155-2............ 2.49 
 ?•HCTl3&. .. ... . .59 74HCT:l7C - . . , .... 1.1974LSOB. 29 .19 74L5191 .59 .49 ADC0817CCN. . . . 8 .956551.. . ... 3.29 8156.. ' ' ......... 2.49
74LS10.. .29 .19 74L5193 .79 .69 DACOBOBLCN. .... 1.956800. . 1.75 8202... . . . 9.95 I 74C- CMOS 174LS14. .49 .39 74LS221. .69 .59 DAC1 OOBLCN ... .. 6.496802.. . 3 .49 8203. . . .. . 14.95
74L527. . .35 .25 74LS240.. .79 .69 74000. ........ . ... .29 74C17•••• , .........79
AY-3-10150. . . .. 4.95 8212.. . . . 1.49 6810.. - .. - • - •• . . 1.25
74LS30. .29 .19 74LS243 .79 .69 74C02.. ..•••...•• . . 29 74C175. . •••• . •..•. .79AY -5-1013A ...... 3.958224.. . . . 2.256821. . - . - - • . 1.29 
74LS32. .35 25 74LS244 .79 .69 74C04.. ,, •••• •.. •• .29 74C221 . .......... 1.49 

74L542.. .49 .39 74LS245. .89 .79 ---------- DYNAMIC RAMS --------- ­ 74COB.. .•.• _. . . ... .35 74C240. . . .. _., ... 1.29 

Part No. Function Price74LS47. .99 .89 74LS259. .99 .89 74C10. •••••••• ,, , .35 74C244....... . . . . _ 129 

74LS73. .39 .29 74LS273... •• .89 .79 74C14.. •• . .•••. . .• .49 74C373••• .• •••. .. 1.49

4116- 15 16,384 x 1 (150ns). , .•••. , ••• , , ••••.•• , • • • • .8974L574. . •.•• .35 .25 74LS279.. , • • .49 .39 74C32. •. . •. • •.. •. • .35 74C374. ,, . . • , . . .. . 1.49 
4128-20 (Piiggyback) 131,072 x 1 (200ns). , , • , , , , • , , •••• , , • , , , , •• , 4.4974LS75. .39 .29 74L5322.. . . 4.05 3.95 74C74. ..... .. .... . .59 74C912......... . . . 7.95 

4164-120 65,536x 1 (120ns). .... . ............... . ... 1.75
74L576. .55 .45 74LS365. .49 .39 74C85. . ,,., .. , .. .. 1.39 74C915.. . ....... .. 1.39

4164-150 65,536x174L585. .59 .49 74L5366.. . . • .49 .39 74CB6.. _•• , . • _.... .35 74C920. .. .• __ " ... 9.95(150ns). · · ·-····-· · ··--···- ·· . . . 1.15
4164-200 65,536 x 1 (200ns).... . . .. . . • • • . . . __ . ____ . . _ .9574L586. .35 .25 7 4LS367 .49 .39 74C89. , . . ... 5.19 74C921 . . . ..... .... 9.95 

TM$44 16-12 16,384 x 4 (120ns). .•.• .• •.• • •...•••....•.. 4.2574L590. .49 .39 74LS36a . .49 .39 74C90.. .99 74C922• • _ . . ••. " .. 395 

74L593.. . .• .49 .39 74LS373. . • • • .79 .69 8118 16,384 x 1 (120ns).. • . •.•• , .•••...• , ....• .69 74C154 .. 2.95 74C923.. •••• •..... 3.95 
74LS123.. ..• .59 .49 74L5374. •• , . . 79 .69 41256-120 262,144 x 1 (120ns).. , •• ,, , •• , • , •••. , ••. , , •• 3.95 74C173. . . 1.05 74C925.. •.•. . .. .. 5.95 
74LS125.. .49 .39 74LS393.,. __ .89 .79 41256-150 262,144 x 1 (150ns).. • , , ••• , , , •• , •••• , , • , . ... 2.95 
74LS138.. .49 .39 74L5590•.... 6.05 5.95 50464-15 65,536 x 4 (150ns) (4464) (41464).. . .... .. 4.95 I 'U N EAR I 
74L5139 .49 .39 74L5624•... . 2.05 1.95 511000P.-10 1,048,576 x 1 (100ns) 1 Meg . . ... 39.95 

DS0026CN. . . .. . 1.95 LM1458N. ... •• . _. . .3974L 5154..... 1.09 .99 74LS629. .... 2.29 2 .19 514256P.- 10 262,144x4 (1 OOns) 1 Meg. . . .. . . 44.95 TL074CN. .89 LM 1488N... . .. .....4974L5157.. .. _ .45 .35 74L5640.. . .• 1.09 .99 
TL084CN. ... .99 DS14CBBN (CMOS) 1.1974L5158.. . .• .45 .35 74L5645.. , • . 1.09 .99 -----------STATIC RAMS 
AF100-ICN . • . . 8.95 LM1489N.......... .49
74L5163. . .•• .59 .49 74L5670. .. . . 1.09 .99 2016-12 2048x 8 (120ns). . ••..••. ,,.. . . ... 1.69 LM307N. . . • • . • • • • • .45 OS14C89N(CMOS) 1.19

74L5164.. ••• .59 .49 74L5688..... 2.05 1.95 2102-2L 1024x 1 (250ns) Low Power (91L02). . . . . 1.95 LM309K. . . . . . . . . . 1 .25 LM1496N.. .85
2 114N 1024x 4 (450ns).. .99 MC164BP.... . ..... 4.95LM311N.. ••• ••••• • .45
2114N-2 1024 x4 (200ns). . .................. 1.05
I 74S/PROMS• LM317T. . .. . . . . .. . . . 79 LM1871N. . .. . _ . • .. 2.95 
2114N-2L 1024 x4 (200ns) Low Power. ........... . . . 1.49 
 LM318N.. . •••••••• .99 LM1872N..•. ,.,,., 2.9574500.. . • ' ....... . . 29 745188".. . . • 1.29 

21C14 1024 x4 (200ns) (CMOS). . . .49 LM319N. . .. .99 LM1896N-1. . . . . .. . 1.59 74504.. . ·--- ·· --- · .35 745189 . . • . . . . ... 1.69 ULN2003A . _ . . .99LM323K. . . • • . . .. . 3.952149 1024 x4 (45ns). . ... . .................. ... 4.95
74508.. •. .. •• - .••• .35 745196.. • ' ....... . 2 .49 
 LM324N.. ••. . •••• , .39 XR2206•..•• . ... . . . 3.955101 256x4 (450ns) CMOS. . . . . . . . . . . . . . . . . 1.95 74510. • . . - .•• - . - - . .29 745240. . . .. . 1.49 LM338K. .. _.• __ . •• 4.95 XR2211..... . .. 2.956116LP-2 2048 x8 (120ns) Low Power CMOS......... 2.95
74532. ........... .35 745244............ 1.49 
 LM339N. . •• _.. • _ • . .39 XR2243. . . . . . . . . .. 1.95 6116P-3 2048x 8 (150ns) CMOS.. .. . . . .. . .. .. 1.8974574. . • • • • • • . • • • • .45 745253.. - . ... - .. • - .79 LF347N. . . ,,, , ,, •• , 1.79 DS26LS29CN. . ... 4.4961 161...P-3 2048x 8 (150ns) Low Power.. .• . • . __ . 1.9574585.. -·- · - · ·· . .. 1.79 745287".. ' ..... . . . 1.49 LM348N. .... ......69 DS26LS31CN.. . ...• 1.19

74586. . . .35 745288'. . . . 1.49 6264LP-12 8192 x 8 (120ns) Low Power CMOS. . . 425 DS26LS32CN. . . . . . 1. 1 9 LM350T.. ••.••••• , . 2.95
74S124. . . 2.95 74S373. . 1.49 6264P-15 8192 x8 (150ns) CMOS. . . . . 3.59 DS26LS33CN. . . . .. 1.95LF351N. . . .•••••.. , .39 
74S174. .79 74S374. ' .. 1.49 6264LP-15 8 192 x 8 (150ns) LowPowerCMOS. . . 3.75 LF353N.. • . ,,,,.,,, .49 LM2901N.. . . ...49 
74S175. .79 74S472'. . .. . . 2.95 6514 1024 x 4 (350ns) CMOS (UP0444C). . . 4.49 LM2907N. ...... , . . 2.49 L F355N... ..... .. , , .79 


LF356N. . •. . •.•.••• .79 LM2917N (8 Pin) . •• , 1.5543256-15 L 32.768 x 8 (150ns) Low Power. . 24.95 
LF357N. . . . ... 1.09 MC3419CL . . 9.9574F ----------PROMS/ EPROMS LM358N... , , , •.• , . .49 ~446N .. - . ... . . . 2.95 

1702A 256x8 (1HS)... . , , ••• , . •.• . .••• , • . .... . 6.95 74FOO.. .39 74F139.. ••.• , ••• • • .89 LM360N.. , , , • ... . . 2. 19 MC3450P. . . •••• .. . 2.95 
TMS2516 2048x 8 (450ns) 25V. . •••••• , " • • . ........ 4 .95
74F04.. . •..•••• , • .39 74F157. ••••• . •••• . . 95 LM361N... . 1.79 MC3470P. . . . . 1.95 

74F08. • ,. , ••• , • , , .39 74F193. . _ . . . . • _•. . 3.95 TMS2532 4096x 8 (450ns)25V.. ••• , , • , • •••• •• , •• .. 5.95 LM380N-8. . . . . . . .99 MC3471P. . ....... 4.95 

TMS2564 8192 x 8 (450ns) 25V. • • •••• • ••••• • •••••• .. 8.9574F10.. , .. . • • •. . .• .39 74F240. . 1 .39 LM386N-3. . • . • . . . .99 MC3479P. . 4.79 

74F32. . . ...•...••. .39 74F244. . • • .. ..... 1.39 
 2708 1024 x8 (450ns).. . .• •• .. _•••..••••• ...... 4 .95 MC3486P. . . 1.69LM387N. • . , • • • . .99 
LM393N.. _.. __ • . .39 MC3487P. . . 1.6974F74.. , ••. , ••• , •• .49 74F253. . • , • . . .99 TMS2716 2048x 8 (450ns) 3 voltage. • . , _. • • • • . • • . 9.95 

LM3900N...........49
74F86. . . •..•••••.• .59 74F373. . ,, . . . ..... 1.39 LM399H.. . . . . . . ... 2.952716 2048x8 (450ns). • • ,, ••. , •••• ,, . . 3 .75 
LM3905N. . . ...... 1.1974F138. , •• ,, ••••• - .89 74F374. • . . . ....... 1.39 
 LF411CN... .792716-1 2048 x 8 (350ns) 25V.. _•..• _•••••••••• .... 4.95 
LM3909N. . .99TL497ACN. , • • . • • •• 2.6927C16 2048x 8 (450ns) 25V (CMOS). . ..... 6.49 
LM3914N.... _ . ... 1.95NE540H (C540H) .... 2.95·CD-CMOS 2732 4096x 8 (450ns). . 3.95 ' LM3916N. , , • , • .... 1.95NE555V. .292732A-20 4096x 8 (200ns) 21 V. . . . 425C04001.. .... , .... , .19 CD4076.. . . , •• , .. _ • .65 NE5532. . •. . _. __ . _ . . 89XR-L555. . • • • • • • • • • .752732A-25 4096x 8 (250ns) 21V. . ... 3.95CD4008. . . • . . . . . . . . .89 CD4081. . • • . . • • • . . • .25 NE5534.. • ..... .• . . . 69LM556N.. , , •• , , , , , .492732A-45 4096 x8 (450ns) 21V., . .••..•••• • ••• , , . 3.75 7805K (LM340K-5) .. 1.29CD4011 . . . ..•• . •... .19 CD4082.. ........ .25 
 NE558N. . . . . • • • . . • .8927C32 4096x 8 (450ns) 25V (CMOS).. •• _ . • •..... 6.49 7812K (LM340K-12). 1.29CD4013..... , , .... , .29 CD4093.. .. • . . .. . . . .35 LM565N.. •.• __ ., • • .99 7815K(LM340K- 15) .1 .292764-20 8192 x8 (200ns) 21 V. , • , , , •• , , , , , • • • • . 425CD4016. .. . . . . . . • . • .29 C04094.. •.• , , ••• , , .89 LM567V. ,,,, , ,,,,, .69 7805T (lM340T-5) . . .49C04017. . . . . . .55 CD40103.. . ... ... . 2.49 2764-25 8192 x8 (250ns) 21V . . ........ . .. .• • •.. .. . 3.75 
 NE592N. . _ • __ . . . . . .89 7812T (LM340T-12) . .49CD4018.. . .59 CD40107. . . • . . . . . . .69 2764A-25 8192 x8 (250ns) 12.5V. .. .. . .. . .... , • . ..... 4.25 LM74 1CN. ,,, • •• • • , .29 7815T (LM340T-15) . .49CD4020.. .59 C040109.. • , ••••.• . 1.49 2764~5 8 192 x8 (450ns) 2 1V . . • ,, , •• ,,, •• , • •• _ . 3.49 LM747CN.... ___ .. . . 59 7905K (lM320K-5) . . 1.35CD4024. .49 CD4510.. , . • • . . • . . . .69 27C64 8 192x8 (450ns) 21V (CMOS). .•••••••. ... . 5.49 MC1350.. . ... . . .. 1.49 7905T (LM320T-5) . ..59CD4027.. .35 C04511... . . . . • • . • • .69 27C64-15 0192 x 8 (150ns) 21V (CMOS). . , •••••••••• 6.49 MC1372P.. • ,. , ••• . 2.49 75472........... . .99
CD4030. 29 C04520.. , • • • • • • • • • .75 27128-20 16,384x8 (200ns) 128K2 1V . .. . ........ ..... 4.95 
 MC1377P. •• ,. , .• • • 3 .19 75477.. . • - ' ••• ' •• ' 1.29CD4040.. ••• • • • • • • .65 CD4522.. -- · •• -- . •• .79 27128-25 16.384x8 (250ns) 128K 21V.. _. . .. 4.25 MC1398P......... 8.95 
 76477. . . - . . .. .. . - - 5.95CD4049......... , •• .29 CD4538. . __ . _•.. . _ . . 79 
 27128A-25 16.384x8 (250ns) 12.5V ............ • , • .. .. . 4.95 
 LM1414N. . . ..... 129 MCl45406P_- ... - - . 2.95C04050.. .• .. _ . .. __ .29 CD4541 . •• , ••••• . •• .69 27C128-25 16.384 x 8 (250ns) 21V (CMOS). . 5.95

CD4051 . . .• , •• , • , , • .59 CD4543...... . ... . ..79 
 27256-20 32,768x 8 (200ns) 256K (12.5V) . _. , • • • . • • • • 6 .95 l .CSOCKETS ICD4052. •••.•••• . .• .59 CD4553.......... 4.95 
 27256-25 32,768x 8 (250ns) 256K (12.5V). .... . . . ...... 5.95
CD4053. . . . • • • • • . • • .59 CD4555. . . . . .79 Lo- ""'fii. Wlnr wno (Gold) L .... n27C256-25 32,768x 8 (250ns) 256K (CMOS) (12.5V) .. . ... 8.95C04059...... . . . . . . 3.95 CD4565. . . . . . . 2 .49 
 80ii'ILP. .• . .. . . . ••.11 8pln'VVW, . , •••••• .5927512-25 65,536 x8 (250ns) 512K (12.5V). . ..... .. .... 19.95
CD4063...... • ..... 1.95 CD4572 (MC14572). .39 14 ploLP• .. •• .. • . .••12 U plo WW••• ... ••• .6S68764 8192 x8 (450ns) 25V ..... 15.95C04 6. . • . • • • . • . • • .29 CD4583. • • • • • • • • • • • .89 1epioLP•..•••.••.••13 16ploWW.. ..•• . .. .6968766 8192 x8 (350ns) 25V.. . . ... 16.95CD4069. . . • _.. . .... .25 CD4584...... . • - •• - .39 
 24 1Jin LP. . . ... . .. .• .25 ~41)inWW. •••••••. 1. lil

74S387 256x4 PROM 0.C.. . .. 129CD4070. •••• • •••••• .25 CD4585.• , •. - · . • - •• .89 2:8ploLP; •• .. .•• . . • 21 28!*1WW... ••..•. 1.311
74S471 256x8 PROM ·r.s...... . . .. • . ............. 4 .95
CD4071. . . .. ... .... .25 MC1441 1P...... . .. 8.95 
 40plnLP......... . . .29 'IOploWW. . .•••... 1.89 

N82S123 32x8 PROMT:S.... . , .•.• . ..•• .. ..• .. ••• 2.49 ""'-~·-1-1°"11_,...___CD4072.. ..• , • , • , , , .25 MCl 4490P ... 4.49 

PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 
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HESWARE 300 Baud Modem 
FOR VIC-20 AND C-64 . 

• Connects directly to User Port • Manual Answer I 
Dial • Function keys defined for convenience 
• Includes Midwest Micro Associates communi ­
cation software. 
CM-1 (ForVlC-20andC-64) $84:95 $24.95 

External Power Supplies 
CPS-10 (Forc-s•1.. . ........ $39.95 
CPS-128 (Forc-12s1.... .. .... . $59.95 

RS232 Interface 
Aliows connection of standard serial devices. 

JE232CM (Forv1c-20,C-64&C-128°) .. $39.95 
•operation with the C-128 in 64 mode only. 

l'RS-80/TANDY• COMPAn BLE 

ACCESSORIES 


E-X-P-A-N-D TRS-80 MEMORY 

Al I kits come complete with documentation 

TRS-80 MODEL 4, 4P, &4D 64K/128K EXPANSION 
IBS-64K-2 . • .... , . . . . .. .. . . . .. .... . . $7.95 
Expands Model 4 from 16K-64K or Model 4 (Gate Array 
Version), 4P and 40 from 64K-12BK 

IBS-64K-2PAL .. . ..... .. ... . ... .... $14.95 
Expands Model 4 (Non-Gate Array Version) from 64K to 128K 

TRS-80 MODEL 100 BK EXPANSION 
M1008K.. ..• • .. . . . . $19.95 ea. or 3 lor $54.95 

.:.lJCl(l:l~l~O"~l~I) 
TANDY 1000 


Expansion Memory 

Half Card 


Expand the memo1y of your 
Tandy 1000 (128K Version) to 
as much as640K.Also includes 
OMA controller chip. 

TAN-EM256K Includes 256K RAM ••• •• •• $ 99.95 
TAN-EM512K Includes 512K RAM ••• •• • • $119.95 
TAN-C Plug-in Clock option chip (onty) $39.95 

NEW! 20Meg Hard Disk NEW! 
T20MB 20MB Hard Disk Drive Sj;Jard 

forTandy 1000 ••• •• $579.95 
SX20MB 20MB Hard Disk Drive 1321!rd 

<or Tandy 1000SX •••• $589.95 

TANDY 1000 

Multifunction 

Board with 


Clock Calendar 

Expand the memory on your Tandy 1000 ( 128K Version) to as 
much as 640K. Complete with an RS232 port, clockl catendar, 
RAM Disk Printer Spooler and on-board OMA controller chip. 

MTAN-256K Includes 256K RAM •• .. •• •• • $179.95 
MTAN-512K Includes 512KRAM• •••• • • • • $199.95 

NEW! Multifunction NEW! 

Board for TANDY 1000SX 


M256K lncludes2S6K RAM ••••• $189.95 


OV-EPROM ERASER 
# 

Erases all EPROMs. Erases up to 8 chips within 21 minutes 
(1 chip in 15 minutes). Maintains constant exposure distance 
of 1", Special conductive loam liner eliminates slatic build-up. 
Built-in safety lock lo prevent UV exposure. Compact - 9.00''l.. 
x 3.70''W x 2 .GOi-i. Comple te with holding tray for 8 chips. 

DE-4 U\t-EPROM Eraser •••• $69.95 
UVS-11 EL Replacement Bulb•••• $19.95 
NCF-2 Cond.Foam12x24xv.HardBlk. $ 8.95 

NOW YOU CAN BUILD AN IBM PC/XTCOMPAT1BLEt 

IBM Compatible Kit No. 2 
IBM·64K(2J 64K RAM Chlpo (1 81.. $ 19.90 
K.BSl 60 AT Str1o ~rd .... $ 59.95 
IBM·FCC F1<>wY Con~C.."' S 34.95 
IBM-C..se Fl;p-Top C..M....... $ 39.95 
IBM-MCC -""""° Oard •• S 59.95 
IBM-PS - SuPl'IJ••.•••• $ 69.95 
FDSSB 'IUCSllo' OllkOrt.. .. 5109.95 
IBM-MON 12" u..oc1v. -.11m $ 99.9·5 
IBM-MB -rd.. . . .. .. 5109.95 

!...,th Zero.K RAM - inci. BIOS-AOMJ 

FREE! QUICKSOFT PC 
WRITE WORD PROCESSING 
SOFTWARE INCLUDED! 

Weight: 48 lbs. Regular Ust $604.50 

IBMSP2 (Includes 9 items above) ••••• $5°'29.95 
ADDITIONAL ADD-ONS AVAILABLE! 

RS232HC RS232 Serial Hall Card••• • •• • •••••••• $ 29.95 
EM-100 Expansion Memory Hall Card (w~hout RAM) •• $ 59.95 
IBM-ICB Integrated Color Board w/Printer Port • • • •• • $ 99.95 
IMFC Muttilunction 0-384K RAM (w~hout RAM)•••• $109.95 
PM1200B-2 1200/300 Baud Half Card Modem without software••• $129.95 
PM1200B-2S 1200/300 Baud Half Card Modem with MirrorSoftware •• $159.95 
IBM-EGA Enhanced Graphics 256K Video RAM •••••• $229.95 
TTX-1410 14" RGB Color Monitor. •• •• •••••• • ••• $289.95 
IBM-20MBK 20MBHardDisk Drive, Controller &Cable. • , • $429.95 

IBM is a registered trademark of IBM Compute1s 

NEW PRODUCTS! 

NEW! Logitech Mice 

IBM PC/XT Compatible 
C7 Mouse with 3.1 Software. • • • • ••••• $84.95 
C7 Mousew/Pl.USPkg. SoffwBre . •• ••• $94.95 
C7Mousew/ BusBrd.& PLUS Pkg. Sfwr'. $119.95 

IBM PC/XT/AT 
Compatible 
Keyboard 

t AT..ie"•Style 
r Layout 

·Tactile touch keyswitches · AT style layout· Switch selectable between PC/XT 
or AT • lllum ina<ed Caps Lock, Num Lock and Scroll Lock indica<ors • Low 
pro fil e design • 8'12 foot cord · Manual included · Size: 18"L x 7'14 "W x 1 '12 "H 

KB5160....................... $59.95 


IBM PC/XT 

Compatible 

Enhanced 

Keyboard 


·Enhanced PC/XT keyboard (equiv. to Key<ronics~ S1S1) · Separate cursor 
and numeric keyboard · Typewriter style layout makes it easier to learn! • LED 
indicators • Manual included · Color: o<f-white · Size: 20"L x 8'12'W x 1 W'H 

IBM-ENH..................... $79.95 

Turbo 4.77 /SMHz Motherboard 
't-r~ u t .I ­ IBM PC/XT Compatible ( . ..: . . ~ 

·75% faster than the IBM PC while in 
' ' - the turbo mode · Turbo Mode selectable 

~ ' ') ; I ~ through either software or hardware 
·Expandable to 640K (comes w/zero-K) ... . ... ~ - -~· • DTK/ERSO BIOS included 

• > • 

TURBO......... NEW! ••.••••. $129.95 


Card for Apple /le 
• BO Col.l64K RAM • Doubles 
amount of data your Appl~ lie 
r;.nn display as we1 as its mem­
ory capacity • Ideal !or word 
processing • Complete wi th 

' instructions 

JE864 $59.95 
Additional Apple Compatible 


Products Available 


Je1"'!1~S J~~~~:~t~r~~s 
NEW! ~~~~c::~odn:~~~;~ 

APPLE COMPATIBLE 
ACCESSORIES 

Jamec6 Parallel Printer Card ,.,..,,.1.1.11,.., for Apple II, II+ and lie 

· lntelligen( interface to 
mos t do t matrix graphics 
pr inters 

• Centronics standard 

• Advanced text printing 

JE880 ParallelPr;nt«Card....... $49.95 
JE883 64KBunedorJE8S0$69;95 $59.95 
JE8803 JE88DandJE883~ $99.95 

Extended 80-Column 

LliiiiiiiiiliiiiliiiiiiliJI 120VAC, 60Hz lused 

.--~o::c;;;:--........_ engineers hands~on 
experience wilh fiber 
optic technology 
• Step by slep in­
structions· Includes 
transmitter & receiver 
c ircuits boards, as 
well as all nee. IC"s, 
cables & connectors 

JE310 -0ptlcKll• .. . •.••••• $19.95 

JHm.!11?tS ~r~~g~;~~d~~\rJ:r 
· Provides user with quick 
and effi cie,nt system for 
breadboarding electronic 
circuits • Components & 
wire leads can be quickly 
in se rted and removed 
without soldering or de ­
soldering • 3 regulated 
power supplies: SV @ 1 A, 
+SV lo + 1 SV @ .SA, - SV 
to - 15V @ .SA ·Power: 

'II NEW! 
JE450solderlessProto-TypeBu;lder ... $119.95 

.,,_.A .'"7-- / IBM 
.l:!i!n6il:- :1· · 7. / Compatible! 

I Dl~!,,?.~~Yo;s 
Included 

Teac5 '4" OS 'h-H(IBM PC/ XT) • • • $109.95 
Panasonk: SVo" DS Y. -H (IBM PCIXT) $109.95 
Panasonic 51/4"05 1f2-H (IBM AT) •• $119.95 

DATA BOOKS ! 
30003 Noliorull Llour Data Boo> [&~. , .••• $14,95 
30009 lntonll Doto - (86) . •• . •. . •• .. $ 9.95 
30013 Zllog Dot.. Dool< (!SI . ........ ... , $14.95 
3.0002 t1to11oooo1 un.., S•1>1>1...... (9') • •• •• $ 6.95 
210!30 Into! M_.y H- (97) . • , •. . . $17.95 
23084J lntt• Microtytl.., Hndbk. Se! (81). . • . $24.95 

MUFFIN/SPRITE-sTYLE FANS 
MUF60.. .. . ... . ... . .. $9.95 
To rin Industries (4.68" SQ., 60 elm) 

SU2A 1 .. .. .. . .. ... . . • $8.95 
EG&G Rolron (3 .125" square, 20 elm) 

$20 Minimum Order - U.S. Funds Only California Residents: Add 6%, 61/2% or 7% Sales Tax Data Sheets - 50¢ each 
Shipping: Add 5% plus $1.50 Insurance Prices Subject to ChangeWe reserve the right to substitute IC manufacturers. 

Send $1.oo Postage for a 
FREE Seasonal Flyer Jameco® 
FAX 415-592-2503 ELECTRONICS 

6187 

Send $1.00 Postage for a 

FREE 1987 CATALOG 


Telex: 176043 


1355 SHOREWAY ROAD, BELMONT, CA 94002 • PHONE ORDERS WELCOME 415-592-8097 Cl1987 Jo:mcco Eloctronics 
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JADECOMPUTER 
Continental U.S. Inside California Technical Support 

(800) 421-5500 (800) 262-1710 (213) 973-7707 

XT 
TURBO 
• 640K of RAM 
• 7 MHz Turbo Mode 
• Deluxe Keyboard 
• 8 Expansion Slots 

$398 

.. 
•• $398 

286 
TURBO 

• 640K o f RAM (1 MB Motherboard) 

• 8 MHz 80286 
• 1.2 MB Disk Drive 
• AT-Style Keyboard/Case 

IBM COMPATIBLE 
TURBO SYSTEMS 

12MHz 
286 

• 1 MB of RAM 
• 12 MHz 80286 

18MHz 
386 

• 512K of RAM 
• 18 MHz 80386 

• 1.2 MB Disk Drive • 1.2 MB Disk Drive 
• AT Style Keyboard • AT Style Keyboard 

• 8 Expansion Slots 

$998 $1488 $]988
CALL FOR SPECIAL PRICES ON SYSTEM PACKAGES 

HARD DISK $}99DRIVE 
Hard Disk, 

Controller (PC) 
and Cables 

• Uses No Slot 
• 20 Year Battery 

10 MB Internal Kil '199 
20 MB Internal Kit 5369 
30 MB Internal Kit 5398 
30 Megabyte AT Kit 5499 
40 Megabyte AT Kit 5699 

3 1/ 2 " DISK DRIVE 
FOR YOUR PC/XT/AT 

720K Disk Drive for Mass Storage or for 
Down Loading to you r Lap- Top 

Computer. Requires DOS 3.20 

640K, Two 360K Drives 

10 MB 
add 5190 

20 MB 
add 5340 

30 MB 

HEWLETT-PACKARD 

LASER JET II 
0 New Improved Model 
0 512K RAM up to 4 MB 
0 8 Page Per Minute 
0 300 DPI Graphics 

• Includes Software $}49 $}798
Plug-in Cloe!< Board for PC ... 549 

DISK DRIVE FOR YOUR APPLE 

$}}9 
~ 

MICROSOFT 
MS-DOS 3.20 

Including 
GW-BASIC 

Supports 31/2' Drive 

20 MB hard disk _____•799 

II c 'h high disk drive 5119 
IIe 'h high disk drive 511 9 
lie, II+ disk drive 5129 
lie 64K, 80 column card ___•49 
II+ 80 column card 511 9 
Grappler printer card 589 
II+ 16K RAM card ' 39 
1 MB RAM card w / OK 5129 
II + , lie printer card & cable__s49 
II+, lie cooling fan 559 

DELUXE 
KEYBOARD 

DRAWER 
Ball-Bearing Slides with 
Ergonomic Palm Rest 

Lisi Price '2495 

1200 BAUD MODEM 
Internal 1200 Baud Card 

withsoftware _____•99 $99 ~flll 
External 1200 Baud '119 --·-­
Internal 2400 Baud Card 

with software 5199 
Hayes 1200B internal 

card w/o software ' 329 Hayes 2400B internal 

Hayes 1200B internal '359 card w/Smartcom II --­ '549 
card w/Smartcom II 

Haves Smartmodem 12 -0 -0-_-_-_-,389 Hayes Smarlmodem 2400 --'589 

HIGH RESOLUTION 

MONOCHROME 
FLAT SCREEN 
Amber or Green Monitor 

with Free Tilt-N-Swivel Base 

MicroSpeed 
Fast 88 

7 MHz Turbo 
Board For Your Turbo 

$99 



LIST PRICE 5599 

4 waterbase pens _______ ss 
4 oil base pens 55 "The Epson HI­80 is the final choice. It makes a name for itself at the 
100 sheets coated paper •s low end of the price scale ($599) and the top end of the performance 
10 sheets overhead scale." PC MAGAZINE 

transparency film 56 • Automatic Pen Capping 
Top rated business graphics software • Fast - 9 inch per second • Standard Parallel Interlacing 

package for PC 529 • Accurate - .1 mm step size • Accepts Paper or Transparencies 
Parallel PC cable 519 • Four Pen/Four Color • One Year Epson Warranty 

EPSON PRINTER 360K DISK DRIVE 

$}99 
LIST PRICE 5299 

Built By Alpine Electronics to IBM Specifica tions. same as Oume 142 

$(?2~5·
TRACTOR OR 

SHEET FEEDER 
'29 LX-86, FX-86e/286e, EX-800/ 1000. L0-800/1000/2500 

IN STOCK, CALL FOR LOW LOW PRICES 

HI-RES RGB MONITOR 

$289 
LIST PRICE '699 

• 640 x 240 Non-glare Tube 
• 16 color . . 39 mm Dot Pitch 

• 360K 
1 0-99 100+ • 48 T Pl • Double density 
562SO s59 so • Double-sided • Half Height 

HARD g~s~ CARD 

• 21 .3 MB Formatted • Head Park Zone • Plated Media 
• Lowpower • Light 2 .4 Lbs. 

EGA PACKAGE 

$569 
LIST PRICE '998 

• Dual Mode Monitor 
• Non-glare .31 mm Dot Pi tch 
• 640 x 350, 640 x 200 

ISO-BAR 

Hi-res EGA video card ... '199 
Hi-res EGA monitor... '399 

• EGA, CGA , MDA & HGA 
• 100% IBM Compat ible 
• 256K of Video RAM 

Multifunction 

OPTI-MOUSE MICROSOFT 
MOUSE

The Best Mouse 
For Your PC! 

$99 
LIST PRICE 5220 

" Add 59 For DR.HALO 

Monochrome & 

$}29 
PC or AT 

Industr ial qual ity surge suppression 
ci rcui try & built-in no ise f ilter 

Boards Color Monitors Video Boards 
384K Seven Pak w/OK 189 Samsung Flat Screen green _ s99 

6 socket, 1 filler ISO-BAR __•44 384K Seven Pak w/384K ___•139 Samsung Flat Screen amber_•99 Hercules Color Graphics --'159 

4 socket, 2 !Iller ISO-BAR __s59 AST Six Pak Plus 64K 1159 Amdek 410 Jade Color Graphics '89 

8 socket, 4 filler ISO-BAR --'69 AST Six Pak Plus 384K---'229 amber, qreer1 or white ___•179 Hercules Mono Graphics Plus -'199 

200W standby power supply_•269 Magic 110 par, serial, clock --'69 PGS MAX 12e amber '159 Jade Monochrome Graphics_•99 

450W standby power supply_s399 Magic 110-AT parallel.serial - ' 68 NEC Multi-Sync BOO x 560 __•559 Paradise AutoSwilch EGA __•359 

675W standby power supply_•599 576K Half Card w/OK '59 PGS HX-12 640 x 240 '439 Video 7 Vega EGA '299 

1000W standby power supply-'899 576K Half Card w/576K ---'129 PGS HX-12e 640 x 350 ---'529 Jade EGA Plus '199 

PLACE ORDERS TOLL FREE! 
Continental U.S.A. (800)421-5500 
Inside California (800)262-1710JADECOMPUTER 


4901 W. Rosecrans Ave. Box 5046 Prices al our six store locations will be Ca. & Tx. residents add sales tax. Prices & 

Hawthorne, CA 90251-5046 higher. availability subject lo change without notice. 
We accept cash, checks, credit cards or Shipp ing & handling charges via UPS 

- l• l purchase orders from qualified firms and 
institutions. Minimum prepaid order $15.00. 

Ground 50(t/lb. UPS Air $1.00/lb. 
charge $3.00. 



2101 256x4 
5101 256x4 
2102L-4 1024x1 
2112 256x4 
2114 1024x4 
2114L-4 1024x4 
2114L· 2 1024x4 
2114L -15 1024x4 
TMS4044-4 4096x1 
TMM2016-150 2048x8 
TMM2016-100 2048x8 
HM6116· 4 2048x8 
HM6116· 3 2048x8 
HM6116LP-4 2048x8 
HM6116lP-3 2048x8 
HM6116lP-2 2048x8 
HM6264P-15 8192x8 
HM6264lP-15 8192x8 
HM6264lP-12 8192x8 

LP= Low p ower 

1450na) 
1450na)ICMOS) 
1450na)llP) 
1450na) 
1450na) 
1450na)llP) 
1200na)llP) 
l150na)llP) 
1450na) 
l150na ) 
1100na) 
1200na)ICMOS) 
(150na)ICMOS) 
1200na)ICMOS)ILP) 
11 SOna)ICMOS)llP) 
1120na)ICMOS)llP) 
l150na)ICMOS) 
1150na)ICMOS)ilP) 
1120na)ICMOS)llP) 

1.95 i 
3 .95 

.99 
2 .99 

.99 
1.09 
1.49 
1.95 
1.95 
1.49 
1.95 
1 .89 
1.95 
1.95 
2.05 
2 .95 
3 .89 
3 .95 
4.49 

**** HIGH-TECH **** 
NEC V20 UPD70108 s11s5 
REPLACES BOBB TO SPEED UP IBM PC 10-40% 
* HIGH-SPEED ADDRESS CALCULATION 

IN HARDWARE 
* PIN COMPATIBLE WITH 8088 
* SUPERSET OF 8088 INSTRUCTION SET 
* LOW POWER CMOS 

BMHZ V20 UPD70108-8 $13.95 
BMHZ V30 UPD70116-8 $19.95

**** SPOTLIGHT **** 

2708 1024x8 
2716 2048x8 
2716·1 2048x8 
TMS2532 4096x8 
2732 4096x8 
2732A 4096x8 
2732A-2 4096x8 
27C64 8192x8 
2764 8192x8 
2764-250 8192x8 

I :.;'~~-;;2~~66 :m:: 
27128 16384x8 
27C256 32768x8 
27256 32768x8 

5V=Singla 5 Volt Supply 

(450na) 4.95 
1450na)l5V) 3 .49 
1350na)l5V) 3 .95 
1450na)l5V) 5 .95 
1450na)l5V) 3 .95 
1250na)l5V)l21 V PGM) 3.95 
1200na)l5V)i21V PGM) 4 .25 
1250na)l5V)ICMOS) 5 .95 
1450na)l5V) 3 .49 
1250na)l5V) 3.95 
1200na)l5V) 4.25 
1350na)l5V)l24 PIN) 1 7 .95 
1250na)l5V) 4.25 
(250na)l5V)ICMOS) 10.95 
1250na)l5V) 7 .49 
21V PGM=Program at 21 Votta 

DYNAMIC RAMS 
rasPECTRoN1cs EPROM ERASERS!ICORPORATION 

4116-250 16384x1 
4116-200 16384x1 
4116-150 16384x1 
4116-120 16384x1 
MK4332 32768x1 
4164-200 65536x1 
4164-150 65536x1 
4164-120 65536x1 
MCM6665 65536x1 
TMS4164 65536x1 
4164-AEFRESH 65536x1 
TMS4416 16384x4 
41128 -150 131072x1 
TMS4464-15 65536x4 
41256-200 262144x1 
41256-150 262144x1 

5v=Single 5 Volt Supply 

8000 
1.49 
1.95 
2 .95 
2 .49 

169.95 
129.00 

6 .95 
9 .95 
2.49 
3 .95 
7.95 

14.95 
129.95 
199.95 

8200 

1250na) 
1200na) 
(150na) 
(120na) 
1200na) 
1200na)i5v) 
l150na)l5v) 
1120na)l5v) 
1200na)i5v) 
l150na)l5v) 1 .95 
1150na)l5V)IREFRESH) 2.95 
1150na)l5v) 4 .95 
1150na)l5v) 5 .95 
1150na)l5v) 6.95 
1200na)l5v) 2.95 
1150na)l5v) 2 .95 

REFRESH: Pin 1 Refresh 

CRT 
CONTROLLERS 
6845 4 .95 6502 2 .69 
68845 8 .95 6SC021CM 0 5l 12 .95 
6847 11.95 6507 9.95 
HD4 6505SP 6 .95 6520 1 .95 
MC1372 2 .95 6522 4 .95 
8275 26.95 6526 26.95 
7220 19 .95 6532 6.95 
CRT5027 12.95 6545 6 .95 
CRT5037 9.95 6551 5 .95 
TMS9918A 19.95 6561 19 .95 

6581 34.95 

2.0 MHZ 
DISK 6502A 2.95 

CONTROLLERS 6520A 2 .95 
6522A 5.95 

1771 6532A 11 .95 

1791 
6545A 7 .95 

1793 6551 A 6 .95 

1795 3.0 MHZ 
1797 
2791 6 .95 
2793 
2797 
6843 680082'n 
UPD765 
MB8876 1.0 MHZ 
Mll3877 1.95 
1891· 4 .95 
2143 9 .95 

5 .95 
5.95 
1.95 
2 .95 
1 .95 
6 .95 

19.95 
12.95 

4 .95 
11 .95 

1.95 
22.95 

2.0 MHZ 

32.768 KHz .95 
1.0 MHz 2.95 
1 .8432 2 .95 
2.0 1.95 
2 .097152 1.95 
2.4576 1.95 
3.2768 1.95 
3.579545 1.95 
4 .0 1 .95 
4 .032 1.95 
5 .0 1.95 
5.0688 1.95 
6.0 1 .95 
6 .144 1.95 
6.5536 1.95 
8.0 1.95 

10.0 1.95 
10.738635 1.95 
12.0 1.95 
14 .31818 1 .95 
15.0 1.95 
16.0 1.95 
17.430 1.95 
18.0 1.95 
18.432 1 .95 
20.0 1.95 
22.1184 1 .95 
24.0 1.95 
32.0 1.95 

CRYSTAL 
OSCILLATORS 
1.0MHz 5 .95 
1.8432 5.95 
2.0 5.95 
2 .4576 5.95 
2 .5 4.95 
4 .0 4.95 
5.0688 4.95 
6.0 4.95 
6 .144 4 .95 
8 .0 4.95 
10 .0 4.95 
12.0 4 .95 
12.480 4 .95 
15.0 4 .95 
16.0 4 .95 
18.432 4.95 
20.0 4.95 
24.0 4.95 

MISC. 
TMS99531 9.95 
TMS99532 19.95 
ULN2003 .79 
3242 7 .95 
3341 4 .95 
MC3470 1.95 
MC3480 8 .95 
MC3487 2.95 
11C90 19.95 
2513-001 UP 6 .95 
AVS-2376 11.95 
AVS-3600 PRO 11 .95 

•ii .,., 
Tl'""' 

C.11p.nc;:i ty ln•en•ity Unit 
Ct.I l'iW/ Cm' Pric• 

NO 9 8.000 Sll.3.00 

YES 9 8.000 S119.00 

YES 12 9,600 •175,00 

HIGH SPEED CMOS 
74lSOO .16 74lS165 .65 A new family of high speed CMOS logic featuring 
74lS01 .18 74lS166 .95 the speed of low power Schottky (Sns typical gate 
74lS02 .17 74lS169 .95 propagation delay). combined with the advantagesa1 
74lS03 .18 74lS173 .49 CMOS: very low pow er consumption, superi or noise 
74lS04 .16 74lS174 .39 immunity. and improved output drive. 
7 4 lSOS .18 74lS175 .39 74HCOO74lS08 .18 74lS191 .49 
74lS09 . 18 74lS192 .69 74HC: Opera te at CMOS logic levels and are ideal 
74lS10 .16 74lS193 .69 for new . all-C MOS designs. 
74lS11 .22 74lS194 .69 74HCOO .59 74HC148 1. 19 
74lS12 .22 74lS195 .69 74HC02 .59 74HC151 .89 
74lS13 .26 74lS196 .59 74HC04 .59 74HC154 2.49 
74lS14 .39 74lS197 .59 74HC08 .59 74HC157 .89 
74lS15 .26 74lS221 .59 74HC10 .59 74HC158 .95 
74lS20 .17 74lS240 .69 74HC14 .79 74HC163 1.15 
74lS21 .22 74LS241 .69 74HC20 .59 74HC175 .99 
74lS22 .22 74lS242 .69 74HC27 .59 74HC240 1 .89 
74lS27 .23 74lS243 .69 74HC30 .59 74HC244 1.89 
74lS28 .26 74lS244 .69 74HC32 .69 74HC245 1.89 
74lS30 .17 74lS245 .79 74HC51 .59 74HC257 .85 
74lS32 .18 7 4 LS251 .49 74HC74 .75 74HC259 1.39 
74lS33 .28 74lS253 .49 74HC85 1.35 74HC273 1.89 
74lS37 .26 74lS256 1.79 74HC86 .69 74HC299 4 .99 
74lS38 .26 74lS257 .39 74HC93 1.19 74HC368 .99 
74lS42 .39 74lS258 .49 74HC107 .79 74HC373 2.29 
74lS47 .75 74lS259 1.29 74HC109 .79 74HC374 2 .29 
74lS48 .85 74lS260 .49 74HC112 .79 74HC390 1.39 
74lS51 .17 74lS266 .39 74HC125 1.19 74HC393 1 .39 
74lS73 .29 74lS273 .79 74HC132 1.19 74HC4017 1 .99 
74lS74 .24 74lS279 .39 74HC133 .69 74HC4020 1.39 
74lS75 .29 74lS280 1.98 74HC138 .99 7 4 HC4049 .89 
74lS76 .29 74lS283 .59 74HC139 .99 74HC4050 .89 
74lS83 .49 74lS290 .89 
74lS85 .49 74lS293 .89 74HCTOO74lS86 .22 74lS299 1 .49 
74lS90 .39 74lS322 3.95 74HCT: Direct, drop-in replacements for LS ITL 
74lS92 .49 74lS323 2 .49 and can be intermixed w 'rth 74LS in the same circuit . 
74lS93 .39 74LS364 1.95 74HCTOO .69 74HCT166 3.05 
74lS95 .49 74lS365 .39 74HCT02 .69 74HCT174 1.09 
74lS107 .34 74lS367 .39 74HCT04 .69 74HCT193 1 .39 
74lS109 .36 74lS368 .39 74HCT08 .69 74HCT194 1.19 
74lS112 .29 74lS373 .79 74HCT10 .69 74HCT240 2 .19 
74lS122 .45 74lS374 .79 74HCT11 .69 74HCT241 2 .19 
74lS123 .49 74lS375 .95 74HCT27 .69 74HCT244 2.19 
74lS124 2.75 74lS377 .79 74HCTJO .69 74HCT245 2.19 
74lS125 .39 74lS378 1.18 74HCT32 .79 74HCT257 .99 
74lS126 .39 74lS390 1 .19 74HCT74 .85 74HCT259 1 .59 
74lS132 .39 74lS393 .79 74HCT75 .95 74HCT27 3 2 .09 
74lS133 .49 74lS541 1 .49 74HCT138 1.15 74HCT367 1.09 
74lS136 .39 74lS624 1 .95 74HCT139 1.15 74HCT373 2.49 
74lS138 .39 74lS640 .99 74HCT154 2 .99 74HCT374 2 .49 
74lS139 .39 74lS645 .99 74HCT157 .99 74HCT393 1.59 
74lS145 .99 74lS669 1.29 74HCT158 .9 9 74HCT4017 2 .19 

' 74lS147 .99 74lS670 .89 74HCT161 1 .29 74HCT4040 1.59 
74lS148 .99 74lS682 3 .20 74HCT164 1.39 74HCT4060 1.49 
74lS151 .39 74lS683 3 .20 
74lS153 .39 74lS684 3.20 
74LS154 1.49 74lS688 2 .40 
74LS155 .59 74lS783 22.95 74FOO74lS156 .49 81lS95 1.49 
74L5157 .JS 81lS96 1.49 74f74 
74lS158 .29 81lS97 1.49 
74lS160 .29 81lS98 1.49 
74lS161 .39 2SlS2521 2 .80 
74lS162 .49 2SlS2569 2 .80 
74lS163 .39 26lS31 1.95 
74lS164 .49 26lS32 1. 95 



4001 .19 14419 4.95 7400 .19 74147 2.49 74SOO .29 74S163 TL066 .99 LM733 .98 
4011 .19 14433 14.95 7402 .19 74148 1.20 74S02 .29 74S168 TL071 .69 LM741 .29 
4012 .25 4503 .49 7404 .19 74150 1.35 74S03 .29 745174 
4013 .35 4511 .69 7406 .29 74151 .55 74S04 .29 74S175 
4015 .29 4516 .79 7407 .29 74153 .55 74S05 .29 74S188 
4016 .29 4518 .85 7408 .24 74154 1.49 74S08 .35 74S189 
4017 .49 4522 .79 7410 .19 74155 .75 74S10 .29 74S195 

.59 
TL072 1.09 LM747 .69 
Tl074 1.95 LM748 .59

.59 TL081 .59 MC1330 1.69

.59 TL082 .99 MC1350 1.19 

.59 TL084 1.49 MC1372 6.95 
4018 .69 4526 .79 7411 .25 74157 .55 74S15 .49 74S196 
4020 .59 4527 1.95 7414 .49 74159 1.65 74S30 .29 74S197 
4021 .69 4528 .79 7416 .25 74161 .69 74S32 .35 74S226 

LM301 .34 LM1414 1.59 
TO-JCASE LM309K 1.25 LM1458 .49 

7805K 1.59 7905K 1.69 LM311 .59 LM1488 .49 
4024 .49 4529 2.95 7417 .25 74163 .69 74S37 .69 74S240 7812K 1.39 7912K 1.49 LM311H .89 LM1489 .49 
4025 .25 4532 1.95 7420 .19 74164 .85 74S38 .69 74S241 LM317K 3.49 LM1496 .85 
4027 .39 4538 .95 7423 .29 74165 .85 74S74 .49 74S244 T0-93CASE LM317T .95 LM1812 8.25 
4028 .65 4541 1.29 7430 .19 74166 1.00 74S85 .95 74S257 78L05 .49 79L05 .69 LM318 1.49 LM1889 1.95 
4035 ·.69 4553 5.79 7432 .29 74175 .89 74S86 .35 74S253 78L12 .49 79L 12 1.49 LM319 1.25 ULN2003 .79 
4040 .69 4585 .75 7438 .29 74177 .75 74S112 .50 74S258 LM320 see7900 XR2206 3.95 
4041 .75 4702 12.95 7442 .49 74178 1. 15 74S124 2.75 74S280 
4042 .59 74COO .29 7445 .69 74181 2.25 74S138 .79 74S287 
4043 .85 74C14 .59 7447 .89 74182 .75 74S140 .55 74S288 
4044 .69 74C74 .59 7470 .35 74184 2.00 74S151 .79 74S299 

OTHERVOLTAGE REGS LM322 1.95 XR2211 2.95 
LM323K 5V JA T0-3 4.79 LM323K 4.79 XR2240 1.95 
LMJJBK Adj. 5A T0-3 6.95 LM324 .49 MPQ2907 1.95 
78H12K 12V SA T0-3 8.95 LM331 3.95 LM2917 1.95 

4045 1.98 74C83 1.95 7473 .34 74191 1.15 74S153 .79 74S373 LM334 1.19 CA3046 .89 
4046 .69 74C85 1.49 7474 .33 74192 .79 745157 .79 74S374 LM335 1.79 CA3081 .99 
4047 .69 74C95 .99 7475 .45 74194 .85 74S158 .95 74S471 LM336 1.75 CA3082 .99 
4049 .29 74C150 5.75 7476 .35 74196 .79 74S161 1.29 74S571 LM337K 3.95 CA3086 .80 
4050 .29 74C151 2.25 7483 .50 74197 .75 1-99 100+ LM338K 6.95 CA3089 1.95 
4051 .69 74C161 .99 7485 .59 74199 1.35 8 PIN ST .11 .10 LM339 .59 CA3130E .99 
4052 .69 74C163 .99 7486 .35 74221 1.35 14 PIN ST .11 .09 LM340 see7800 CA3146 1.29 
4053 .69 74C164 1.39 7489 2 .15 74246 1.35 16 PIN ST .12 .10 LM350T 4 .60 CA3160 1.19 
4056 2.19 74C192 1.49 7490 .39 74247 1.25 18 PIN ST .15 .13 LF353 .59 MC3470 1.9 5 
4060 .69 74C193 1.49 7492 .50 74248 1.85 ADC0800 15.55 8T26 1.29 20 PIN ST .18 .15 LF356 .99 MC3480 8.95 
4066 .29 74C221 2.49 7493 .35 74249 1.95 ADC0804 3.49 8T28 1.29 
4069 .19 74C240 1.89 7495 .55 74251 .75 ADC0809 4.49 8T95 .89 
4076 .59 74C244 1.89 7497 2.75 74265 1.35 ADC0816 14.95 8T96 .89 

22 PIN ST .15 .12 LF357 .99 MC3487 2.95 
24 PIN ST .20 . 15 LM358 .59 LM3900 .49 
28 PIN ST .22 .16 LM380 .89 LM3909 .98 

4077 .29 74C374 1.99 74100 2.29 74273 1.95 ADC0817 9.95 8T97 .59 
4081 .22 74C905 10.95 74121 .29 74278 3.11 ADC0831 8.95 8T98 .89 

40 PIN ST .30 .22 LM383 1.95 LM3911 2.25 
64 PIN ST 1.95 1.49 LM386 .89 LM3914 2.39 

4085 .79 74C911 8.95 74123 .49 74367 .65 DAC0800 4.49 DM8131 2.95 ST•SOLDERTAIL LM393 .45 MC4024 3.49 
4086 .89 74C917 12.95 74125 .45 74368 .65 DAC0806 1.95 DP8304 2.29 8 PIN WW .59 .69 LM394H 5.95 MC4044 3.99 
4093 .49 74C922 4.49 74141 .65 9368 3.95 DAC0808 2.95 DS8833 2.25 
4094 2.49 74C923 4.95 74143 5.95 9602 1.50 DAC1020 8.25 DS8835 1.99 

14 PIN WW .69 .52 TL494 4.20 RC4136 1.25 
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 DS8836 .99 18 PIN WW .99 .90 NE555 .29 LM13600 1.49 
14412 6 .95 80C97 .95 74145 .60 96S02 1.95 MC1408L8 2.95 DS8837 1.65 20 PIN WW 1.09 .98 NE556 .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 LM565 .95 75154 1.95 

EDGECARD CONNECTORS 36 PIN CENTRONICS INTERSIL 40 PIN WW 1.99 1.80 LM566 1.49 75188 1.25 
WW•WIREWRAP LM567 .79 75189 1.25 

100 PIN ST S-100 .125 MALE ICL7106 16 PIN ZIF 4.95 CALL NE570 2.95 75451 .39 
100 PIN WW S-100 .125 IDCENJ6 RIBBON CABLE ICL7107 24 PIN ZIF 5.95 CALL NE590 2.50 75452 .39 
62 PIN ST IBM PC .100 CE.N36 SOLDER CUP ICL7660 28 PIN ZIF 6.95 CALL NE592 .98 75453 .39 
50 PIN ST APPLE .100 FEMALE ICL8038 40 PIN ZIF 9 .95 CALL LM710 .75 75477 1.29 
44 PIN ST STD .156 IOCENJ6/ F RIBBON CABLE ICM7207A ZIF•TEXTOOL LM723 .49 75492 .79 
44 PIN WW STD .156 C.ENJ6PC RT ANGLE PC MOUNT ICM7208 (ZERO INSERTION FORCE) H • T0-5 CAN, K•T0-3, T•T0-220 

DIP CONNECTORS iCCt6 

DESCRIPTION ORDER BY 
CONTACTS 

8 14 16 18 20 22 24 28 40 

HIGH RELIABILITY TOOLED AUGATxxST .62 .79 .89 1.09 1.29 1.39 1.49 1.69 2.49ST IC SOCKETS 
HIGH RELIABILITY TOOLED 

AUGATxxWW 1.30 1.80 2 .10 2.40 2.50 2.90 3.15 3.70 5.40
WW IC SOCKETS 

COMPONENT CARRIES 
ICC xx .49 .59 .69 .99 .99 .99 .99 1.09 1.49(DIP HEADERS) 

RIBBON CABLE IOPxx .95 .95 1.75 2.95DIP PLUGS (IDC) 
FOR ORDERING INSTRUCTIONS SEE D·SUBMINIA TURE BELOW 

D·SUBMINIATURE 

9DESCRIPTION ORDER BY 
CONTACTS 

9 15 19 25 37 50 

SOLDER CUP 
MALE DBxxP .82 .90 1.25 1.25 1.80 3.48 

c===J 

FEMALE OBxxS .95 1.15 1.50 1.50 2.35 4.32 

w H~DZ'iRIGHT ANGLE MALE DBxxPR 1.20 1.49 1.95 2.65 
PC SOLDER FEMALE DBxxSR 1.25 1.55 2.00 2.79 

WIRE WRAP 
MALE OBxxPWIJ 1.69 2.56 3.89 5.60 

oanle-t:-;;:~·::::: :::::­:·;-AFEMALE OBxxSWW 2.76 4.27 6.84 9.95 

IDC MALE IDBxxP 2.70 2.95 3.98 5.70 
RIBBON CABLE FEMALE IDBxxS 2.92 3.20 4.33 6.76 

METAL MHOODxx 1.25 1.25 1.30 1.30
HOODS 

GREY HOODxx .65 .65 .65 .75 .95 

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION 
MARKED .. ,,.. OF THE "'ORDER BY"' PART NUMBER LISTED. 

EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE OB15PR 

MOUNTING HARDWARE $1.00 

IDC CONNECTORS 
DESCRIPTION 

SOLDER HEADER 
RIGHT ANGLE SOLDER HEADER 

1NW HEADER 

RIGHT ANGLE WW HEADER 
RIBBON HEADER SOCKET 

RIBBON HEADER 

HARD TO FIND 
"SHAPABLE" HEADERS 

CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER, 
ALL WITH .1" CENTERS 

STRAIGHT LEAD 
RIG!fl AN GL£ 
S'UIAIGHT LEAO 
AIG>iT AlllGLE 

ORDER BY 
10 20 

IOHxxS .82 1.29 
IOHxxSR .85 1.35 
IOHxxW 1.86 2.98 
IOHxxWR 2.05 3.28 
IDS xx .79 

SHORTING 

GOL~LOCQKS 
CONTA.CTS .· SPACE D 
AT .1" 
CENTERS 

5/$1.00 

CONTACTS 
26 34 

1.68 2.20 
1.76 2.31 
3 .84 4.50 
4.22 4.45 
1.39 1.59 

7 .00 

40 
2.58 
2.72 
5.28 
4.80 
1.99 
7.50 

-{::..:::::~~ 
50 I n 

3.24 
3.39 

!ll!lllllHiilll!lll!lllllllll!!lllllllllllll! 
tillllllllllitl!!llllll!lliilllllllll 181•• 

6.63 tOS.JA 

7.30 
2.25 
8SO 

.25 4N26 

.25 4N27 
25 /1.00 4N28 
1011.00 4N33 

.25 4N37 

.55 MCT-2 

.95 MCT-6 

.35 TIL-111 

.25 2N3906 

.10 2N4401 

.50 2N4402 

.25 2N4403 

.79 2N6045 

.10 TIP31 

LED DISPLAYS 
FND-357(359) 
FND-500(503) 
fND-507(5101 
MAN-72 
MAN-74 
MAN-89 40 
TIL-313 

COM CATHODE 
COM CATHODE 
COM ANODE 
COM ANODE 
COM CATHODE 
COM CATHODE 
COM CATHODE 

.362" 

.5" 
_5·· 
.3"' 
.3" 
_9·· 
_3·· 

TIL-311 4x7 HEX W ! LOGIC .270'' 

DIFFUSED LEDS 1-99 100-UP 
JUMBO RED T1 l," .10 
JUMBO GREEN T1 ld .14 
JUMBO YELLOW T1 l ~ .14 
MOUNTING HOW T1 1 ~ .10 
MINI RED T1 .10 

SWITCHES 
MINI· TOGGLE ON-ON 
MINI·TOGGLE ON-ON 
MINI-TOGGLE ON-OFF-ON 
MINI-PUSHBUTTON N 0 . 

SPST MINI -PUSHBUTTON N.C. 
BCD OUTPUT 10 POSITION 6 PIN DIP 

1_0 

16 
20 
25 
26 
34 

DIP SWITCHES 
.85 
.90 
.!)() 

7 POSIT ION 
8 POSIT ION 
lOPOSITIOlll 

RIBBON CABLE 
SllllGLE COLOR,. 10' ,. 

.18 1.60 .JO 

.ia 2.50 .•8 

.36 J.io .60 
AS 4.00 .75 
,46 4.10 .78 
.61 5 .40 1.07 

.09 

.12 

.12 

.09 

.09 



BARGAIN HUNTERS CORNER 
NEW FROM RIM ELECTRONICS 

NICKEL $699 
IN ASSORTED COLORS $27.50 

1 OOea: 5 .5" , 6 .0", 6 .5" , 7 .O" 
250ea: 2.5" , 4.5", 5.0" 
500ea: 3 .0", 3 .5'". 4 .0" 

EXPRESS 5 SPOOLS 
100 f eet S4 .30 250 f eet S7.25 
500 fee t S13.25 1000 fee t S21.95 

Please specify color: 
Blue, Black, Yellow or Red 

PC/KT SPEED UP KIT EXTENDER CARDS IBM-PR2 

IBM 

* INCREASE THE SPEED OF YOUR PC BY 67% OR MORE! 
*SIMPLE NO-SLOT INSTALLATION 

IBM-PC 
IBM-AT 

* SOFlWARE OR HARDWARE SPEED SELECTION 
* 8 MHz V20 PROCESSOR & SOFlWARE INCLUDED 
* SELECT FOR 3 TURBO FREQUENCIES 
* EXTERNAL RESET SWITCH 
* OPTIONAL 8088 8 MHz PROCESSOR AVAILABLE 
Certain aartv PCs may not run et 8 MHz-these machines mey be switdled lo one of lhe sb.wr ~: 

6.66 MHz=40% 7.'S1 MH.r-&5% 8.0 MHz=67% 

SOCKET-WRAP 1.0.™ 
• SLIPS OVER WIRE WRAP PINS ' ::I : C 
• IDENTIFIES PIN NUMBERS ON WRAP .~ 7 ;: 

SIDE OF BOARD . e <S :. -i:: 
• CAN WRITE ON PLASTIC; SUCH AS IC # 1 • '<' lj 
PINS PART# PCK. OF PRICE e-

8 IDWRAP 08 10 1.95 1·-
~: ;g:=~~ ~: ~g ~ : ~~ ·­
18 IDWRAP 18 S 1.9s 1 • ~ 
20 IOWAAP 20 5 1.95 . ... 
22 IDWRAP 22 S 1.9S .~ 
24 IDWRAP 24 5 1.95 . ..... 
28 IDWRAP28 S 1.9S 
40 IDWRAP40 S 1.9S 

PLEASE ORDER BY NUMBER OF 
PACKAGES IPCK. OF) 

CAPACITORS 
TANTALUM 

1SV .3S .47pf 35V 
1SV .70 1.0 35V 
1SV .80 2.2 3SV 
1SV 1.JS 4.7 
JSV .40 10 

DISC 
sov .OS 680 sov 
sov .OS .00111f sov 
sov .OS .0022 sov 
sov .OS .oos sov 
sov .OS .01 sov 
sov .OS .02 sov 
sov .OS .OS sov 
sov .05 .1 12V 
sov .OS .1 sov 

MONOLITHIC 
sov .14 . 1µi sov 
sov .1S .47111 sov 

ELECTROLYTIC 
RADIAL AXIAL 

2SV .14 1p f sov 
JSV .1S 10 sov 
sov .1S 22 16V 
sov .1S 47 sov 
JSV .18 100 JSV 
16V .18 220 2SV 
JSV .20 470 sov 
2SV .JO 1000 16V 
16V .70 2200 16V 

.18 

.25 

.14 

.16 

. 14 

.20 

.25 

.30 

.so 

.60 

.70 
2SV 1.4S 4700 16V 1.2S 

• ERASES 2 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 

SIP 
SIP 
DIP 
DIP 
DIP 
DIP 

sameva lue .05 100 PCS samev<ilue .02 
same value .025 1000 PCS same value .015 

RESISTOR NETWORKS 
10 PIN 
8 PIN 

16 PIN 
16 PIN 
14 PIN 
14 PIN 

9 RESISTOR 
7 RESISTOR 
8 RESISTOR 

15 RESISTOR 
7 RESISTOR 

13 RESISTOR 

SPECIALS ON BYPASS CAPACITORS 
.01 µf CERAMIC DISC 
.01 µf MONOLITHIC 
.1 µf CERAMIC DISC 
.1 µf MONOLITHIC 

WISH SOLDERLESS BREADBOARDS 
BINDING PRICEPOSTS 

2.95 
G.9S 

2 17.9S 

S29.95 
$39.95 

BOTH CARDS HAVE SILK SCREENED LEGENDS 
AND INCLUDES MOUNTING BRACKET 

IBM-PR1 WITH •SV AND GROUND PLANE •..• S27.95 
IBM·PR2 AS ABOVE WITH DECODING LAYOUT S29.9S 

S-100 
P100·1 
P100·2 
P100·3 
P100·4 

BARE· NO FOIL PADS •.••... . ... S15.15 
HORIZONTAL BUS •••...•••••••• S21.80 
VERTICAL BUS •.••• , . . , , , , . , , , S21.80 
SINGLE FOIL PADS PER HOLE .• • ••• s22.7S 

APPLE 
PS00·1 
PS00·3 
PS00-4 
706~5 

BARE · NO FOIL PADS • , ••..••••• S15.15 
HORIZONTAL BUS ... .... . . . . .. . S22.7S 
SINGLE FOIL PADS PER HOLE . . • • .. S21 .80 
FOR APPLE lie AUX SLOT •••••.•.. SJ0.00 

SWITCHINO POWER SUPPLIES 
$69.95 

• FOH IBM PC· XTCOMPATIBLE 
• 135WA1TS 
• +5V@ 15A, +i2V @ 4.2A 

-SV@ .SA, ·12V@ .SA 
•ONE VEAR WARRANTY 

PS-IBM/ 150 

$79.95 
•FOR IBM PC-XTCOMPATIBLE 
• 150WATTS 
• +12V @ S.2A, +SV @ 16A 

-12V@ .SA. ·SV@.SA 
•ONE YEAR WARRANTY 

$99.95 
• 130WATTS 
• SWITCH ON REAR 
• FOR USE IN OTHER IBM 

TYPE MACHINES 
• 90 DAY WARRANTY 

$49.95 
• USE TO POWER APPLE TYPE 

SYSTEMS. 79.S WATTS 
• +5 V @ 7A, +12V @ JA 

·SV@ .SA, ·1 2V @ .SA 
•APPLE POWER CONNECTOR 

$34.95 
• 7S WATTS. UL APPROVED 
• +5V @ 7A, +12V @ 3A 

- 12V @ 250ma, - 5V@ JOOma 

PS-130 

BOOKS BY STEVE CIARCIA 
BIULDYOUR OWN 

ZBO COMPUTER S19.95 

S17.95 
518.95 
S18.9S 
S18.9S 
S19.9S 

LITHIUM BATTERY 
AS USED IN CLOCK CIRCUITSI@ 

3. 1S.. SQ 14.9S 3.63.. SQ 14.9S 
3. 18 .. SQUARE 16.9S 

6' LINE CORDS 
2 conductor .39 3 conductor .99 
3 conductor w/female sOcket 1.49 

EMI FILTER $4.95 

2 VOLUME SET 
IC MASTER 

THE INDUSTRY STINDARD 

$129.95 



AP-150 
$99.95 

• % HT, DIRECT DRIVE 
• 100%APPLE COMPATIBLE 
• SIX MONTH WARRANTY 

AP-135 
$129.95 
• FULL HT SHUGART MECHANISM 
• DIRECT REPLACEMENT FOR APPLE 

DISKll 
• SIXMONTHWARRANTY 

00uett. 
S\Ut.U\ 

MAC535 
$249.95 
• 3.5" ADD-ON DISK DRIVE 
• 100% MACINTOSH COMPATABLE 
• DOUBLE SIDED SOOK BYTE STORAGE 
• HIGH RELIABILITY DRIVE 

HAS AUTO-EJECT MECHANISM 
•FULL ONE YEAR WARRANTY 

AD·3C 
$139.95 
• 100% APPLE lie COMPATIBLE. 

READY TO PLUG IN, W I SHIELDED 
CABLE & MOLDED 19 PIN 
CONNECTOR 

• ~i~~ERELIABLE SLIMLINE DIRECT 

•SIX MONTH WARRANTY 

DISK DRIVE ACCESSORIES 
FDD CONTROLLER CARD 

lie ADAPTOR CABLE S19.95 
ADAPTS STANDARD APPLE DRIVES 

FOR USE WITH APPLE lie 

KB-1000 
CASE WITH KEYBOARD 

FOR APPLE TYPE MOTHERBOARD 

KEYBOARD-AP 
• REPLACEMENT FOR APPLE II KEYBOARD 
•CAPS LOCK KEV. AUTO·REPEAT 
• ONE KEY ENTRY OF BASIC OR CP/ M 

COMMANDS 

JOYSTICK CB·ID 
•SET X·Y AXIS FOR AUTO CENTER OR 

FREE MOVEMENT 
• FIRE BUTTON FOR USE WITH GAME 

SOFTWARE 
•ATTRACTIVE, SOLID. PLASTIC CASE 
• INCLUDES ADAPTOR CABLE FOR IBM, 

APPLE II. lie. II c, AT ARI & VIC 20164 

POWER STRIP 

CRT MONITORS FOR ALL APPLICATIONS 

CASPER 
EGA MONITOR 

CASPER 
RliB MONITOR 

SAMSUNG 
MONOCHROME 

FORTRONICS 
MONOCHROME 

• EGA & CGA COMPATIBLE •COLOR/GREEN/AMBER • IBMCOMPATIBLETTLINPUT •IBM COMPATIBLE TTL INPUT 
• 12" NON-GLARE SCREEN 
•VERY HIGH RESOLUTION' 

• SCANNING FREQUENCIES' SWITCH ON REAR • 12" NON-GLARE AMBER. 
15. 75 I 21 .85 KHz • OIGITALRGB·IBM COMPATJBLE LOW DISTORTION SCREEN 

• AES: 640 x 200 I 350 • 14•• NON·GLARE SCREEN • RESOLUTION' 720H x JSOV 11 00 LINES (CENTER! 
• .31mm DOT PITCH. 25 MHz • RESOLUTION: 640H Jll 240V 
• 16 COLORS OUT OF 64 • .39mm DOT PITCH 
• 14". BLACK MATRIX SCREEN • CABLE FOR IBM PC INCLUDED 

• ATTRACTIVE CASE WlTH 
SWIVEL BASE 

• ONE YEAR WARRANTY 

• 25 MHz BANDWIDTH 
•CABLE FOR IBM PC INCLUDED 

IMBU OR BREE• IVllLIBLE 

$399.95 $299.95 $119.95 $99.95 
TILT I SWIVEL MONITOR STAND s12as 

APPLE COMPATIBLE INTERFACE CARDS 

EPROM PROGRAMMER 1611 RAMCARD 
• DUPLICATE OR BURN ANY 

27u SERIES EPROM 
(2716 TO 27128) 

• FULl 2 VEAR WARRANn' • QUICKLY TESTS MANY 
COMMON ICs • EXPAND YOUR 48K MACHINE 

10 A F\JU 64.K Of' IMEMORY •DISPLAYS PASS OR FAIL 
•TEST 4000& 74HC SERIES 

CMOS. 7400. 74LS. 74L. 
74H & 74S 

• MENU. DRIVEN SOFTWARE 
• HIGH SPEED WAITE ALGO­

RITHM 

• CAN BE useo IN Pl.ACE OF 
THE APl'l.E lANG UA GE CARO 

6 FOOT, fiX»o SHIELDED. MEETS FCC 

IBM PARALLEL PRINTER CABLE 
CENTRONICS (MALE TO FEMALE! 
CENTRONICS (MALE TO MALEI 
MODEM CABLE (FOR IBM) 
RS232 SERIAL (MALE TO FEMALE! 
RS232 SERIAL (MALE TO MALEI 
KEYBOARD EX TENDER ICOILEDI 
APPLE II JOYSTICK EXTENDER 

SWITCH BOXES 
ALL LINES SWITCHED. GOLD PLATED 
CONNECTORS. QUALITY SWITCHES 

2 WAY $39.95 
• CONNECTS 2 PRINTERS TO 1 

COMPUTER OR VICE VERSA 

AB·P (CENTRONICS PARALLEL) 
AB·S (R$232 SERIAL) 

$49.95 
FOR APPLE OR IBM 

INCLUDES ASCII PRO-EZ SOFTWARE 
• FCC APPROVED 
• BELL SYSTEMS 103 COMPATIBLE 
• INCLUDES AC ADAPTOR 
• AUTO·DIAL • DIRECT CONNECT 

CABLE FOR APPLE lie $14.95 

IC-TESTER 

• 160 CPS DRAFT. 32 CPS NLO 
• 9 x 9 DOT MATRIX 
• SUPPORTS EPSON/ IBM GRAPHICS 
• FRICTION AND PIN FEEDS 
• VARIABLE LINE SPACING AND PITCH 

$219.95 
NASHUA DISKETTES 

NASHUA DISKETTES WERE JUDGED TO HAVE 
THE HIGHEST PO LISH AND RECORDED 

AMPLITUDE OFANY DISKETTES TESTED 
(COMPARING FLOPPY DISKS, BYTE 9184) 

N -MD2D 
N · MD2F 
N · MD2 H 
N -F01 
N -F02D 

OSI OO 511;," SOFT 
OS / QUAD 5 1 , ~" SOFT 
OS/ HO 5' ~.. FOR AT 

SS I DD 8" SOFT 
DS/ 00 8" SOFT 

BULK DISKETTE SALE 
5•1.-· SOFT SECTOR, OS / DD 

W / TYVEC SLEEVES & HUB RINGS 

$990 69Cea 59Cea 
BUOF 10 BULKOTY 50 BULKOTY250 

DISKETTE FILES 

&Seagate 
51/4" HARD DISK DRIVES 

ST-225 HALF HT 20MB 65ms $275 
ST-238 HALF HT JOMB 65ms IRUI $299 
ST-251 HALF HT 40MB 40ms $599 
ST-277 HALFHT60MB40molRLLI CALL 
ST-4038 FULL HT JOMB 40ms $559 
ST-4096 FULLHT80MB28ms $1195 

5'/o" TEAC FD-55B DS I DD S109.95 
SW' TEAC FD-55F OS/ QUAD S124.95 
5'/•" TEAC FD-55GFV DSI HD S 154.95 
5'/•" MITSUBISHI OS/ HD $129.95 
JV," TOSHIBA KIT os100 S149.95 
KIT INCLUDES MOUNT.ING HARDWARE TO 
FIT 5'1•" & FACEPLATES FOR AT & XT 

DISK DRIVE ACCESSORIES 
TEAC SPECIFICATION MANUAL 
TEAC MAINTENANCE MANUAL 
1h HT MNTG HARDWARE FOR IBM 
MOUNTING RAILS FOR IBM AT 
"Y" POWER CABLE FOR 51/•" FDOs 
5'1•" FOO POWER CONNECTORS 

DISK DRIVE ENCLOSURES 
WITH POWER SUPPLIES 

DUAL SLIMLINE sw· 14915 
FULL HT 5 w· 16Q85 

DUAL SLIMLINE 8" 120995 
DUAL FULL HT 8" 121995 

BUILD STEVE CIARCIA'S 

INTELLIGENT 
EPROM PROGRAMMER 

AS SEEN IN BYTE, OCT. 86 

•STANO.ALONE OR RS-232 SERIAL 
OPERATION 

•MENU SELECTABLE EPROM TVPES­
NO CONFIGURATION JUMPERS 

• PROGRAMS ALL 5V 27XXX EPROMS 
FAOM2716T027512 

• READ. COPY OR VERIFY EPROM 
• UPLOAD/ DOWNLOAD INTEL HEX FILES 
• PROGRAMMER DRIVER USER 

MODIFIABLE 

ONLY$199 
KIT INCLUDES PCB AND ALL 

COMPONENTS EXCEPT CASE & 
POWER SUPPLY 



Allmodels feature auto-dial/answer/redial on busy, Hayes compatible, powerupself 
test, touchtone or pulse dialing, built-in speaker, PC Talk Ill Communications 
software, Bell Systems 103 & 212A full or half duplex and more. 

INTERNAL ....,,,..,...,......,,,.,.. 
EASYOATA-12H $99.95 

1200 BAUD HALF CARD 

EASYOATA-128 $119.95 
1200 BAUD 10" CARD 

EASYOATA-248 $199.95 
2400 BAUD FULL CARD 

EXTERNAL 
NO SOFTWARE INCLUDED 

EASYOATA-120 $119.95 
1200 BAUD 

EASYOATA-240 $219.95 
2400 BAUD 

• 4.77 OR 8 MHz OPERATION WITH 8088-2 
& OPTIONAL 8087-2 CO-PROCESSOR 

• DYNAMICALLY ADJUSTS SPEED CURING 
DISKETTE OPERATION FOR MAXIMUM 
THROUGHPUT ANO RELIABILITY 

• CHOICE OF NORMAL I TURBO MOOE OR 
SOFTWARE SELECT PROCESSOR SP EEO 

FARADAY 
FOO CONTROLLER 

JDR PART#: FAR-FOO 

•SUPPORTS UPTO 4 INTERNALLV 
MOUNTED FDOs 

• IBM COMPATIBLE, INTERFACES TO 
360K OR 720K USING DOS 3.20 

• INCLUDES CABLE FOR 2 DISK DRIVES 

$24.95 
IBM STYLE 

COMPUTER CASE 

• SWITCH CUT· OUT ON SIDE FOR PC/ XT 
STYLE POWER SUPPLY 

•CUT-OUT FOR 8 EXPANSION SLOTS 
• ALL HARDWARE INCLUDED 

$34.95 
SLIDE TYPE CASE $39.95 

IBM COMPATIBLE 
FLOPPY DISK DRIVE 

JDR PART#: FDD-360 
GOOD DUALITY DRIVES 

BY MAJOR MANUFACTURERS SUCH AS 
DUME, TANDON& CDC 

•OS/OD 
• 48 TPI 

IBM COMPATIBLE KEYBOARDS 

-.-..~.--..,.,,..,,...---........'!1!11 

MCT-5150 $59.95 
• "' 5150 '" STILE KO BOARD 
• FUUY IBM COMPATIBLE 
•LEO STATUS INDICATORS FOR CAPS & 

/llUM8ER LOCK 
• LARGE, EASY TO REACH SHIFT & 

RETURN K EYS 
• 83KEYTYPEWRITER LAYOUT 

MCT-5151 $79.95 
.. REPLACEMENT FOR KEY tRON IC ,. 

Kl\·515 1 KEYl\DAR D 
• Se:PARATE CURSOR & N UM EA1C KE'YPAO 
• CAPS LOCK r. NUMBER LOCK 

INDICATORS 
• IMPROVED KEVBOAAO LAVOUT 

$59.95 
•IBM AT STYLE LAYOUT 
• SDFTWARE AUTDSENSE FOR XT DR AT 

COMPATIBLES 
• EXTRA LARGE SHIFT & RETURN KEYS 
• LED INDICATORS FOR SCROLL. CAPS & 

NUMBER LOCK 
•AUTO REPEAT FEATURE 

MCT-5339 $89.95 
•IBM ENHANCED SlYLE LAYOUT 
• SOFTWARE AUTDSENSE FDR XT DR AT 

COMPATIBLES 
• 12 FUNCTION KEYS 
• EXTRA LARGE SHIFT & RETURN KEYS 
•LED INDICATORS FOR SCROLL, CAPS & 

NUMBER LOCK 
•AUTO REPEAT FEATURE 
• SEPARATE CURSOR PAD 

DISPLAY CARDS 
FROM MODULAR CIRCUIT TECHNOLOGY 

MCT·EGA $179.95 
100% IBM COMPATIBLE, PASSES IBM EGA DIAGNOSTICS 

•COMPATIBLE WITH IBM EGA, COLOR GRAPHICS 
ANO MONOCHROME ADAPTORS 

•TRIPLE SCANNING FREQUENCY FOR DISPLAY 
ON EGA, STANO ARO RGB OR HIGH RES· 
OLUTION MONOCHROME MONITOR 

• FULL 256K OF VIDEO RAM ALLOWS 640 x 350 
PIXELS IN 16 OF 64 COLORS 

• LIGHT PEN INTERFACE 

MCT·CG 
COMPATIBLE WITH IBM COLOR GRAPHICS ST ANDARO 

• SHORT SLOT CARD USES VLSI CHIPS TO 
INSURE RELIABILITY 

• SUPPORTS RGB, COMPOSITE MONOCHROME 
& COLOR AND AN RF MODULATOR OUTPUT 

• 320 x 200 COLOR GRAPHICS MODE 
• 640 x 200 MONOGRAPHICS MOOE 
• LIGHT PEN INTERFACE 

MCT·MGP $59.95 
COMPATIBLE WITH IBM MONOCHROME AND HERCULES GRAP.HICS STANDARDS 

• SHORT SLOT CARO USES VLSI CHIPS TO 
INSURE RELIABILITY 

•PARALLEL PRINTER PORT, CONFIGURABLE AS 
LPT1 DR LPT2

* 720 x 348 GRAPHICS MODE 
•LOTUS COMPATIBLE 
• CAN AUN WITH COLOR GRAPHICS CARO IN 

THE SAME SYSTEM 

MCT·MG $79.95 
I COMPATIBLE WITH IBM MONOCHROME AND HERCULES GRAPHICS STANDARDS 

• SERIAL PORT OPTION 
• PARALLEL PRINTER PORT 
• 720 x 348 GRAPHICS MODE 
• 80 x 25 TEXT MOOE 
•LOTUS COMPATIBLE 
• SELECT ABLE TO RUN ALONG WITH COLOR 

GRAPHICS CARD IN THE SAME SYSTEM 

MG·SERIALOPTIONAL SERIAL PORT $1Q15 

MCT·MONO 
ANOTHER FANTASTIC VALUE FROM JOR! 

$49.95 
•IBM COMPATIBLE TTLINPUT * 720 x 348 PIXEL DISPLAY 

PLEASE NOTE: THIS CARD Will NOT RUN LOTUS GRAPHICS 
AND DOES NOT INCLUDE A PARALLEL POAT 

EPROM PROGRAMMERS 
FROM MODULAR CIRCUIT TECHNOLOGY 

MCT·EPROM $129.95 
• SUPPROTS VARIOUS MANUFACTURERS 

FORMATS WITH 12.5, 21 AND 25 VOLT 
PRDGRAMMIMG 

* MENU-DRIVEN SOFTWARE ALLOWS 
EASY MANIPULATION OF DATA FILES 

•SPLIT OR COMBINE THE CONTENTS OF 
SEVERAL EPROMS OF DIFFERENT SIZES 

• READ, WAITE, COPY, ERASE CHECK ANO 
VERIFY WITH EASY ONE KEY SELECTION 

•INCLUDES SOFIWARE FOR STANDARD 
HEX AND INTEL HEX FORMATS 

4 GANG PROGRAMMER S189B5 
10 GANG PROGRAMMER s299e5----­



FROM MODULAR CIRCUIT TECHNOLOGY 

MCT-MF $79.95 
ALL THE FEATURESOFAST'SSIX PACK PLUS AT HALF THE PRICE' 

• 0·348K DVNAMJC RAM USING 4164s 
•INCLUDES SERIAL PORT, PARALLEL PRINTER 

PORT, GAME CONTROLLER PORT ANO 
CLOCK/ CALENDAR 

• SOFTWARE FOR A RAMDISK, PRINT SPOOLER 
AND CLOCK/CALENDAR 

MCT-ATMF 

MCT-MIO 
• 2 DRIVE FLOPPY DISK CONTROLLER 
• INCLUDES SERIAL PORT, PARALLEL PORT, 

GAME PORT AND CLOCK/ CALENDAR 
WITH BATTERY BACK-UP 

• SOFlWARE FOR A RAMDISK, PRINT SPOOLER 
AND CLOCK/CALENDAR 

MID·SERIAL 2nd SERIAL PORT S1595 

MCT-IO 
• SERIAL PORT ADDRESSABLE A SCOM1, COM2, 

COM30R COM4 
• PARALLEL PRINTER PORT ADDRESSABLE AS 

LPT1 OT LPT2 {x378 OR x278) 
• CLOCK/CALENDAR WITH A 

BATTERY BACK-UP 

ID·SERIAL 2nd SERIAL PORT 

MCT-ATIO 
•SERIAL PORT ADDRESSABLE A SCOM1, COM2, 

COM3 OR COM4 
• PARALLEL PRINTER PORT ADDRESSABLE AS 

LPTA OR LPTB(x3780R x278) 
•GAME PORT 
•USES 16450SERIALSUPPORTCHIPS FOR HIGH 

SPEED OPERATION IN AN AT 

ITID·SERllL 2nd SERIAL PORT 

RAM CARDS 

$139.95 

$79.95 

FROM MODULAR CIRCUIT TECHNOLOGY 

MCT-RAM $69.95 
A CONTIGUOUS MEMORY SOLUTION FOR YOUR SHORT OR REG Ur.AR SLOT 

•SHORT SLOT, LOW POWER PC COMPATIBLE 
DESIGN 

•CAN OFFER UP TO 576K OF ADDITIONAL 
MEMORY 

• USER SELECTABLE CONFIGURATION 
AMOUNTS OF 192, 384, 512, 256 & 576K, 
USING COMBINATIONS OF 64 & 256K RAM 

MCT-ATRAM 
• USER EXPANDABLE TO 2MB OF ON-BOARD 

MEMORY 
•USES FULL 16 BIT PARITY CHECKED MEMORY, 

64K OR 256K DYNAMIC RAM 
• FLEXIBLE STARTING ADDRESS, ROUND OUT 

CONVENTIONAL MEMORY TO 640K & ADD 
EXTENDED MEMORY ABOVE 1MB 

MCT-ATRAM·MC s39s5 
2MB PIGGYBACK BOARD (ZERO K INSTALLED) 

MCT-EMS 
• CONFORMS TO LOTUS/INTEL EMS 
• USER EXPANDABLE TO 2 MB 
• USES 64K OR 256K DYNAMIC RAM 

(NO MEMORY INST ALLEDJ 
• USE AS EXPANDED OR CONVENTIONAL 

MEMORY, RAMDISK OR SPOOLER 
•SOFTWARE INCLUDES EMS DEVICE DRIVERS, 

PRINT SPOOLER AND RAMOISK 

$129.95 

&5'seagate 
HARD DISK SYSTEMS 
20 MB 30 MB 
s339 s399 

Systems include half height hard disk drive. hard disk drive controller, 
cables and instructions. Drives are pre-tested and warranted for one year. 

&)>sea ate40 MB AT DRIVE 
FAST 40ms ACCESS TIME 

s599 
FROM MODULAR CIRCUIT TECHNOLOGY 

MCT-FDC $34.95 
•INTERFACES UPT04 FOOsTO AN IBM 

PC OR COMPATIBLE 
• INCLUDES CABLING FOR 2 INTERNAL 

DRIVES 
•USES STANDARDDB37CONNECTOR 

FOR EXTERNAL DRIVES 
•SUPPORTS BOTH OS/OD ANO OS/ QO 

WHEN USED W / DOS 3.2 OR JFORMAT 

MCT-HDC $89.95 
HARD DISK CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL 

•IBM XT COMPATIBLE CONTROLLER 
SUPPORTS 16 DRIVE SIZES INCLUDING 
5, 10, 20, 30 & 40MB 

•OPTIONS INCLUDE THE ABILITY TO 
DIVIDE 1 LARGE DRIVE INTO 2 
SMALLER, LOGICAL DRIVES 

• INCLUDES CABLING FOR 1 INTERNAL 
DRIVE 

MCT-RLL $119.95 
GET UP TO 50% MORE STORAGE SPACE ON YOUR HARD DISK 

•INCREASES THE CAPACITY OF PLATED 
MEDIA DRIVES ev 50% 

• RLL2,7 ENCODING FOR MORE 
RELIABLE STORAGE 

•TRANSFER RATE IS ALSO 50% FASTER; 
750K/sec VS SOOK /sec 

•USE WITH ST-238 DRIVE TO ACHIEVE 
30 · MB IN A HALF HEIGHT SLOT 

MCT-FH 

MCT-ATFH 
•AT COMPATIBLE, CONTROL UP TO 2 

360K/ 720K OR 1.2MB FDDs AS WELL 
AS 2 HDDs USING THE AT STANDARD 
CONTROL TABLES 

•SUPPORTS AT STYLE FRONT PANEL 
LED TO INDICATE HO ACTIVITY 

• 16 BIT BUSS PROVIDES RAPID DATA 
TRANSFERS 

•FULLY SUPPORTED BY AT BIOS 

$139.95 



BOMB 


YOU CHOOSE THE BEST ARTICLE EACH MONTH 

BYTE's ongoing monitor box (BOMB) lets you rate each article you've read 
in BYTE as excellent, good, fair, or poor. Each month, you can mail in 
the BOMB card found at the back of the issue. We tally your votes, total 
the points, tell you who won, and award the two top-rated nonstaff authors 

ARTICLE# PAGE ARTICLE 	 AUTHOR(S) 

1 37 Microbytes .................. staff 
2 45 What's New ................. staff 
3 68 Ask BYTE/Circuit Cellar 

Feedback .. . ................. Ciarcia 
4 81 Book Reviews . .. . ............ Rogers, West, 

Kilov 
5 JOO First Impressions: The IBM 

PS/2 Computers ...... . ....... staff 
6 116 Product Description: 

Microsoft's New DOS .........White, 
Grehan 

7 129 	 Ciarcia's Circuit Cellar: Build 
a Gray-Scale Video Digitizer, 
Part 2 .... .. ................. Ciarcia 

8 143 Programming Project: 
A Contouring Subroutine...... Bourke 

9 155 Programming Insight: 
Polynomial Curve Fitter . ... .. . Hood 

IO 161 68000 Machines: 
Atari 520ST Projects ..........Hunkier 

ll 177 Data Structures in CAD 
Software .................... Pfortmiller 

u 187 The CADcompiler ..... . . .. ... Crooke 

$100 and $50, respectively. An additional $50 award for quality goes to the 
nonstaff author with the best average score (total points divided by the number 
of voters). If you prefer, you can use BIX as your method of voting. We 
welcome your participation. 

ARTICLE# PAGE ARTICLE 	 AUTHOR(S) 

13 199 Computer-Aided Routing of 
Printed Circuit Boards .. . ..... Belter 


14 209 IGES ..... . ................. Mayer 

15 217 CAD for Building Chips . .. .... Trimberger, 

Rowson 
16 229 Beyond Turbo ...... . ....... . . Rash 

17 235 Turbo-Amiga ........... . .... Block 

18 238 Pick of the Litter ............. Murray, 


Pappas 
19 245 Four C Language Interpreters .. Unger 
20 250 Microsoft Windows Software 

Development Kit........ . .... Hart, Hart 

21 256 Smalltalk/V Release 1.2 .. .. ... Davis 
22 265 Acquaint . . . . ...... . . . ..... . . Tello 
23 272 Zoomracks II ................Sperry 

24 281 Computing at Chaos Manor: 

Puttering with Yin and Yang . . . Pournelle 
25 297 According to Webster: 

Processor Wars .. . . . .. . ... .. .. Webster 
26 317 Focus on Algorithms: 

Run-Length Encoding ......... Pountain 

27 321 Applications Only: 

AI, AI, Oh! ....... . . . ....... Shapiro 

28 325 Best of BIX .. . ............... B!Xen 


BOMB RESULTS 

First place in March goes to BYTE's Product Preview of "The shows how to "Build a Trainable Infrared Master Controller." Winner 
Commodore A2000" by editors Gregg Williams, Tom Thompson, of the $50 award for being the second nonstaff author to appear in 
and Richard Grehan. In second place and the winner of $100 is John the lineup is Benjamin M. Dawson for his "Introduction to Image 
F. Asmus for "Digital Image Processing in Art Conservation." Ken Processing Algorithms." The $50 award for quality again goes to 

Sheldon's "Probing Space by Camera" placed third, followed by John F. Asmus for his close look at the evolution of the Mona Lisa . 

George Stewart's Product Preview of "Turbo BASIC." Next in line Congratulations to all. 

is What 's New and Ciarcia's Circuit Cellar, in which Steve Ciarcia 


COMING UP IN BYTE 


Theme: 

Local area networks will be July's theme, with emphasis 

planned for topics like testing networks to see what load they 

can take; how to link Macintoshes into a Unix network; 

how to archive your data; a look at an Amiga network file 

server, a discussion of a LAN-based spreadsheet, and an 

examination of some LAN database software. 


Features: 

Planned features include the Intel 82786 graphics chip, 

Karmarkars algorithm, and map storage on CD-ROMs. 


Circuit Cellar: 

After building an image processor, Steve Ciarcia will 

discuss image-processing software. 


Programming Project: 

An article on recursive fractals (in BASIC). 


Programming Insight: 

Complex math in Pascal. 


Special 68000 Series: 

Remotely controlling scientific apparatus with a 

Macintosh and a specially developed object-oriented 

language. 


Reviews: 

Different ADA implementations for the IBM PC, an 

advanced debugging tool, a music program, and a roundup of 

CAD packages for use on the Macintosh. 
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18 AMERICAN RESEARCH CORP. 315 
19 AMERICAN SEMICONDUCTOR 338 
20 AMERICAN SMALL BUSINESS 139 
21 AMPRO COMPUTER INC ..... 208 
22 APPLIED KNONLEDGE GPS. INC.261 

363 APPLIED MICRO TECHNOLOGY354 
23 APROTEK . . ............ 356 
24 ARITY CORPORATION . . . .. 233 
25 ARIUM . ....• , . . . . 33 
26 ARIUM. ..... . 33 
27 ATI TECHNOLOGIES INC.. . 253 
28 ATRON CORP. . . .. n 
29 ATRONICS . 239 

369 AUTODESK . . . . . . 	 . . 15 
30 AVIS RENFA-CAR . 149 
31 Al.QCET SYSTEMS INC ....... 288 
32 A+ COMPUTER RESPONSE .. 354 
35 BAY TECHNICAL ASSOC ... ... 121 
36 BAY TECHNICAL ASSOC . . .. .. 121 
37 BBN SOFTWARE.. . ... 154 
38 BECKMAN INDUSTRIES . . 145 

• BEST WESTERN . . . . . . 282 
• BINARY TECHNOLOGIES ..... 350 

40 BIT SOFTWARE. . .. 302 
373 BORLAND INT'L. .. CU,1 
374 BORLAND INT'L. . . CU,1 
375 BP MICROSYTEM: .. . 360 

• BUYER'S MART . . . . 339-346 
• BYTE BACK ISSUI .. 380 
• BYTE CIRCULATION . . . 331 

450 BYTE INFO. EXCHANGE (BIX) . 337 
• BYTE MARKETING . 335 
• BYTE SUB . MESSAGE ........ 379 

• BYTE SUB. SERVICE ........ 190 

42 BYTEK CORPORATION. . ... 26 
43 B&B ELECTRONICS ... ...... 366 
44 B&C MICROSYSTEMS . . . . .. 354 
45 B&C MICROSYSTEMS . . 366 
46 CAD SOFTWARE . . .... 300 

182 CADKEY . .. ................. 53 

47 CADSOFT SYSTEMS . . . . . 92 

347 CAL COMP ...... .. ....•.... 228 
348 CAL COMP .. •..•• , ••...••. . 228 

• CALIFORNIA 367 
48 CAPITAL E Q L .. 276 
49 CASIO INC . . .•.•. , .•. ... . . .. 185 
50 CENTRAL COMPUTE tS.356 
51 CHUNG YU . . . . . . . 314 
52 CITIZEN AMERICA , •• 49 

•CLEO SOFTWARE . . . ... 274 
53 CLUB AT . . . • • • • . 151 

• CODEX CO 263 
54 COEFFICIE . . . 8 
55 COGITATE . ..........•. . ... . 350 
56 COG ITATE . • . • . . .. ... 360 

• COMPAQ COMPUTER CORP.160A-H 
58 COMPETITIVE EDGE . . . 310 
59 COMPLETE ELECTRONICS .... 34 
60 COMPLETE PC . . . . . . . . . 59 
61 COMPUD'\TA TRAI .. 360 

• COMPUPRO..... . .156 
62 COMPUSAVE .... .•••.••• , .. 351 
63 COMPUSERVE . . . . . ... .. 296 
65 COMPUTER CASE CO . . .... .. 362 

• COMPUTER CONTINUUM .. .. 364 
66 COMPUTER FRIENDS . • . . 193 
67 COMPUTER LIBRARY .•• , • •• 285 
68 COMPUTER MAIL ORDER .. 56,57 
69 COMPUTER VALLEY ........ 352 
70 COMPUTER WAREHOUSE .... 278 

Inquiry No. Page No. 

71 COMPUTER WAREHOUSE . ". . 278 
73 CONTECH COMPUTER CORP. 358 
74 CONTROL SYSTEMS . . . . . . 219 
75 CONTROL SYSTEMS . 219 
76 COTTON SOFTWARE . . 350 
n CRAYON COMPUTER CORP. .. 364 
79 CUESTA SYSTEMS ... .... ... 207 
80 CUESTA SYSTEMS . . 207 
81 CURTIS INC . ............... 358 
82 CUSlOM SOFT'.' "EMS 86 
83 CYB SYSTEMS . .•...•• , . .... 80 
84 DAC SOFTWARE . . ... 23 
85 DALCO ELECTRONICS , 356 
88 DATASOUTH COMP. CC . 244 
86 DEi . . . . . . 113 
87 DEi . . . • . . . . . . . . . . . . . 113 
89 DICC . • • . • . . • . • • . . 105 
90 DIGITAL VISI< ..... 90 
91 DIGITALK INC 299 
92 DISKS PLUS •. , • • . • • . • . 308 
93 DISK WORLD! INC. . 358 
94 DISKCOTECH ....... .... .... 366 
95 DISKEHE CONNECTION . 359 
64 DISKMASTER. . .. 356 

• DOW JONES NEWS/RETRIEVAL85 
96 DRESSELHAUS COMP.PROD.. 204 
98 ECOSOFT . . .•.• . .•..• . .. , . 324 
99 El&S. 366 

101 ELEXOR INC. . . 360 
102 ELLIS COMPUTING INC. . . .. 78 
103 ENGINEERS COLLABORATIVE 362 
360 ENTERPRISE SFTW. PROD . .. .314 
104 EVEREX SYSTEMS . . 24,25 
105 EVEREX SYSTEMS . . . 24,25 
106 EVOLUTION COMPUTER . 215 
107 EVOLUTION COMPUTER .. .. . 215 
109 FLAGSTAFF ENGINEERING ... 109 
110 FLAGSTAFF ENGINEERING . . 109 
111 FORESIGHT RESOURCES .... 259 
112 FORESIGHT RESOURCES .... 259 
113 FORTRON CORPORATION . . 18 
114 FOX SOFTWARE .. . ......... 123 
366 FTP SOFTWARE , 364 
116 GAV . .•.•.••.. . .. , . • . . . 319 
117 GENERIC SOFTWARE ..... 91 
118 GENERIC SOFTWARE . . . . 91 
'f19 GENOA SYSTEMS CORP. 44 

• GIMPEL SOFTWARE. . . . 138 
• GOLD HILL COMPUTERS .. 96,97 

120 GOLDEN BOW SYSTEMS .... 350 
121 GOLDEN BOW SYSTEMS .... 356 
122 GRAFPOINT. . . 362 
123 GRAND UNION MICROSYS .. . 354 
124 GREAT SOFTWESTERN CO .. . 114 
126 GTEK INC. . ......... 322 

• HARMONY COMPUTERS . . 76 
361 HCR CORP. . . . .... 310 
127 HERCULES COMPUTER TECH . 323 
128 HERCULES COMPUTER TECH . 323 
129 HERCULES COMPUTER TECH66,67 
130 HERCULES COMPUTER TECH66,67 
131 HERSEY MICRO CONSULTING . 158 
132 HOUSTON INSTRUMENTS . .... 79 
133 IBEX COMP. CORP .. .• ..••. • . 356 

• IBM CORP. . . . . . 80A-X 
135 IC EXPRESS . ...•.... • ..... 320 
136 INFOGRAPH INC . •• , • • . . 198 
137 INFOGRAPH INC. • . . 198 
335 INFOMASTER. . . 13 
367 INFOTRONICS . . . .... • . . . ... 148 
368 INFOTRONICS . 148 

• INTECTRA INC. . 360 
138 INTEGRAND RESEARCH CORP.146 
139 INTEL CORP. . . . 42,43 
357 INTELLIGENT :ORP.. 287 
140 INTELLISOFT. . . . ... 221 
141 10 TECH .. . . ..••..•..•.. . . . 362 
142 JACO ENTERPRISES . . . 360 
143 JADE COMPUTER . . .... 370,371 
144 JAMECO ELECTRONICS .. 368,369 
145 JDR INSTRUMENTS .......... 95 
146 JDR MICRODEVICES . ... . 372,373 
147 JDR MICRODEVICES .. ... 374,375 
148 JDR MICRODEVICES ..... 376,3n 
149 JHL RESEARCH . . ••.....• . 356 
150 JMR ELECTRONICS . .•• . .. .. 362 

Inquiry No. Page No. 

151 KADAK PRODUCTS . , 82 
152 KAYPRO CORPORATION ..... 176 
153 KAYPRO CORPORATION . . . . 176 
154 KEA SYSTEMS LTD. . . . 358 
155 KEA SYSTEMS LTD. . . . 358 
157 LAHEY COMPUTER SYSTEMS . 269 
158 LANGUAGE PROCESSORS INC.313 
159 LATTICE INC. . . . . . ... . ... 242 
161 LIFEBOAT ASSOC. . .. 206 
162 LIGHT SPEED .............. 307 
163 LINK COMPUTER GRAPHICS . 366 
165 LOGICAL DEVICES . . .. 270 
166 LOGICAL DEVICES . . ...... 270 
400 LOG ICSOFT . . ..... 224A-F 
167 LOGITECH .... 61 
168 LOGITECH . .•••• , •. , , ..•• • . . 61 
169 LOGITECH . . ... .. 63 
170 LOGITECH . . . . . ....... 63 
171 LONE STAR SOFTWARE . . . 357 

• LOTUS DEVELOPMENT . 273 
172 MACNEAL-SCHWENDLER . . .. 12 
173 MACNEAL-SCHWENDLER ..... 12 
174 MANX SOFTWARE SYS..... ... 93 
175 MANX SOFTWARE SYS. .. .... 201 
176 MARK WILLIAMS CO. . . .. 29 
1n MARK WILLIAMS CO. . . .... 31 
178 MATHSOFT. . .. ........ .... 47 

• MAXELL D'\TA PRODUCTS ...... 7 
179 MEAD COMPUTER .......... 355 
180 MEGASOFT .. , . . . 360 

• MEIRICK INC. . . . 258 
181 MERRITT COMP. PRODS. . 356 
183 MICROCOM SYSTEMS ..... .. . 32 
184 MICROGRAFX . . . . . . •.. 327 

• MICROMINT. . . 305 
185 MICROPORT. .. .... . . 35 
197 MICROPROCESSORS UN IJD.. 358 
186 MICROSERVE . ... .. .. .. . . . . 234 
187 MICROSERVE . . . . . ... . . 234 

• MICROSOFT CORP. . . . 69 
188 MICROSOFT CORP ....... 152,153 
189 MICROSOFT CORP. . . . 152,153 

• MICROSOFT CORP. . . .. 2n 
190 MICROWARE SYSTEMS . . . 268 
191 MICROWAY . , ..• ............ 128 
192 MICROWAY . •. . •• .. .•...... . 189 
358 MIGENT SOFTWARE INC. . . . . 112 
359 MIGENT SOFTWARE INC ...... 112 
193 MIGENT SOFTWARE INC ..... 249 
194 MIGENT SOFTWARE INC. , • . . 249 
354 MIGENT SOFTWARE INC. . . 301 
355 MIGENT SOFTWARE INC ..... 301 
196 MINI MICRO BUSINESS SYS .. 220 

• MINORITY HIGH TECH INDS . .. 284 
198 MIX SOFTWARE . . ......... 255 
199 MONEYSWORTH . . .. 72,73 
200 MOUNTAIN COMPUTER ...... 309 
201 MULTITECH SYSTEMS ....... 264 
202 MULTITECH SYSTEMS .... 264 
203 NANTUCKET . ...•.•...• . ..•. 39 
204 NANTUCKET . . . . . 39 
205 NATIONAL INS 11 
206 NEC INFORMA . Clll 
207 NETWORX . ... •. . ..... .. •.. . . 9 
208 NEWBURY D'\TA INC. . 293 
209 NEWBURY DATA INC...... ... 293 
212 OKID'\TA . . ........... 295 
362 ONLINE COMPUTER SYS. INC.320 
214 ORCHID TECHNOLOGY ....... 36 
215 ORCHID TECHNOLOGY . .••. .. 36 
216 ORIENTAL PRECISION C< . . 304 
217 ORION INSTRUMENTS .... 280 
218 OSBORNE MCGRAW-HILL ... .. 14 
356 OSBORNE MCGRAW-HILL . . . 316 
219 PARA SYSTEMS . , •••.•••.... 22 
220 PATTON & PATTON .. ........ 360 
221 PC AMERICAN MARKETING .. 205 
370 PC CLUB . . 353 
223 PC NETWORK . 347 
224 PC NETWORK ...... .... 348,349 
225 PC PRO SYSTEMS . 366 
229 PC'S LIMITED . , 167-171 
231 PERFORMANCE PC . . . .... . 364 
232 PERMA POWER . . . . ..... 76 
233 PERMA POWER ... 76 
351 PERSOFT INC. . .. 55 

Inquiry No. Page No. 

352 PERSOFT INC. . ... 55 
353 PERSOFT INC. . 55 
236 PERSONAL COMP. SUPL GRP. 291 
237 PERSONAL TEX . , ...... 306 
238 PETER NORlON ............ 271 
239 PETER NORlON ......... . .. 271 
240 PINE COM COMPUTER ...... 351 
241 PMI .. .. . . . . . . . . 84 
242 PMI • . • • ••••••• , • . , •• , •• . 84 
243 PRECISION D'\TA PROD ...... 319 
244 PRIDE SOFTWARE DEVLPMNT.179 
245 PRIDE SOFTWARE DEVLPMNT.179 
246 PRIMAGES INC. . . . . 115 
248 PRINCETON GRAPHIC SYS. . . 311 
160 PROGRAMMER'S PARADISE196,197 
249 PROGRAMMER'S SHOP . 283 
250 PROGRAMMER'S SHOP .. ... 289 
338 PROTEUS TECHNOLOGY CORP.142 
252 P.O. SIG . 356 
253 QIC RESEP ...... 243 
254 QSP INC. . .. 267 
255 QUA TECH . . .. 359 
256 QUA TECH . . 359 
257 QUA TECH . ..•• , .• .. , .•• , .. 359 
258 QUA TECH . . .. 359 
259 QUA TECH . , • • • . . . . • • . • . . 359 
260 QUA TECH . ...•.•..• , .•. ... 359 

• QUAID SOFTWA .... 298 
261 QUALSTAR COF . 319 
262 RADIO SHACK . , ... , , .• , . CIV 
263 RADIO SHACK . . .. 157 

• RAIMA CORP .. . ........ .... 20 
264 RAINBOW TECHNOLOGIES . 362 
265 RAINBOW TECHNOLOGIES. . . 94 
266 REAL TIME DEVICES ... . .... 364 
267 ROLAND DG .......... ..... 226 
268 ROSE ELECTRONICS .. ... ... 354 
269 R.P.T. INTERGROUPS INT'L. 300 
270 RYAN MCFARLAND . •• .•• ... . . 75 
271 RYAN MCFARLAND . . ... 75 
272 SAFEWARE . . . . . .. . . . . . 350 
273 SAMSUNG ELECTRm ICES 10 
274 SAMSUNG ELECTRO~ ICES 10 
275 SBT CORPORATION . •. , , •. . . 303 
276 SCIENTIFIC ENG. LAI . 354 
294 SCSI . . . 216 
295 SCSI . ..... , ••••.. , •• , , , , , . 216 
2n SCR CUHPUHATIUN . . . . . . . . 360 
278 SEAGATE TECHNOLOGY .. 110,111 
279 SEAGATE TECHNOLOGY . 110,111 

• SHARP ELECTRONICS . . . 329 
280 SILICON SPECIALITIES . , . . . 87 
281 SILICON SPECIALITIES . . . 87 
283 SOFTKLONE DISTRIBUTING ... 28 
284 SOFTLINE CORP. . • , •• , , • , .. 83 
285 SOFTLOGIC SOLUTIONS . . . 127 
286 SOFTRONICS . . . 358 
287 SOFTWARE DEVLPMNT. SYS. . . 30 
371 SOFTWARE LINK ... .27 
372 SOFTWARE LINK . . , ... , .• , .• . 27 

• SOFTWARE PUBLISHING . . 163 
290 SOFT/PLUS RESEARCH . . . 364 
291 SOLUTION SYSTEMS ... ..... 282 
292 SOURCE ELECTRONICS . . . 82 
293 SOURCE ELECTRONICS ...... 82 
296 SPECTRUM SOFTWARE. . .. 191 
297 SPRING CIRCLE TECHNLGY .. , 257 
298 SPSS INC. , ...•.•...•... ... 172 
299 STSC INC. . . . 125 
300 SYBIS . . 364 
301 SYSTAT INC. . • . . . . 159 
302 SYSTAT INC. . • • , , , ••. ... ... 159 
303 S'NW ELECTR. & APPL. . . . . . 78 
304 S-100 DIV. 696 CORP. . . 361 
305 S-100 DIV. 696 CORP. . . 361 
306 TANDON . . •. .•. ..••..• , .... 147 
309 TEKTRONIX INC. 64M·P 
310 TELEBYTE TECHNOLOGY .... 286 
349 TELEX COMMUNICATIONS ... 223 
350 TELEX COMMUNICATIONS ... 223 
312 TIGERTRONICS. , ... . ..... .. . 90 
313 TIGERTRONICS . . , .• . •• , .• , . 350 
364 TIMELINE . . . . 353 

• TINNEY, ROBERT . . .. 333 
315 TOUCH BASE SYSTEMS INC ... 292 
316 TOUCHBASE SYSTEMS INC ... 292 
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READER Also included in this issue: 

Special Advertising Supplement for Priority One Electronics 


to U.S. Subscribers
SERVICE 

Inquiry No. Page No. 

' TRANSEC SYSTEMS . . . .. 70 
317 TRI-STATE COMPUTER . ..... . 362 
318 TURN POINT AMERICA . . 98 
319 T&T COMPUTER PRODUCTS . 350 
320 UNITED INNQll•Tl()llJC: •..•. • 184 

8 UPS-DEPOT . .... , .. . • • . . 354 
330 UPTIME.. ..... . . . .... 19 
321 USROBOTICS, INC. ••..•• .... 181 
322 USROBOTICS, INC. . . .. 181 
323 VEN·TEL CORP .. , ••• , •• , , ... . 17 
324 VERBATIM . . ... 51 
326 VIA WEST . , • • • . • . . . . 268 
327 VIA WEST . .............. . . 268 
328 VICTORY ENT. TECHNLGY . . .. . 70 
329 VIDEO TECHNOLOGIES . . . . 364 
331 VISIONICS . . . . . . . . . . . . . . 304 
332 VOYETRA TECHNOLOGIES ... 358 
333 WAREHOUSE Dl\TA . . • . • . . . . . 71 
341 WAYTRON INT'L. INC. . ... 290 
334 WELLS AMER ICAN . . .. 21 
336 WHITE CRANE SYSTEMS . . 92 
337 WHITE CRANE SYSTEMS . . .. 92 
339 WINTEK CORP .... .. ........ 358 
340 WINTEK CORP. . . . 5 
342 WOODCHUCK INDUSTRIES .. 364 
343 WORTHINGTON DATA SOLNS.. 120 
344 XEMAG .................... 320 
345 ZERICON .... 338 
346 Z·WORLD . . . .. . . • .. . .. . . .. 74 

"1:>s
'l'J,i;. 


Inquiry No. Page No. 

INTERNATIONAL ADVERTISING SECTION 

No domestic inquiries please. 

500 BASIS INC .......... . ...... 64A 
501 BON DWELL INT'L. . 64E 
502 COMPUADD CORP. . . 64K 
503 GAMMA PRODS., INC .. . . .. .. 64H 
504 GREY MATTER . ............ . 641 
505 KEA SYSTEMS LTD. . . . . . . . . 64F 
506 LOCAL DATA .. . .. . . . .. . . 64F 
507 NOKIA INFO. SYSTEM ..... . 64G 
508 WITRON GMBH. . . . . . .. . 64F 

REGIONAL ADVERTISING SECTION 

New York 

' BYTE TIPS ... . . .. .... .. 320A·10 
401 CHAS MICROSYSTEMS ... 320A·2 
402 COTTAGE COMPUTERS . . 320A-2 
403 CTX INTERNATIONAL .. .. . 320A-4 
404 DOW JONES SOFTWARE . 320A·12 
405 HANDS-ON LEARNG. CORP.320A·8 
416 HANDS-ON LEARNG. CORP.320A-8 
406 ILAR SYSTEMS . . .... .. 320A-9 
407 INNOv'ATIVE Dl\TA TECH .. . 320A·4 
408 MICROAGE OF MAHWAH . 320A-10 
409 MICROAGE OF NORWALK 320A-10 

' MICROBEST . . . . ...... 320A-3 

Inquiry No. Page No. 

411 PC LINK CORP . ... . . .. .. 320A-7 
412 SAC .... . ............... 320A·1 
413 STRIDE/MICROSAG E . . _.. . 320A-5 
414 SUMMIT COMP. SYS. ..... 320A-6 
415 WALL STREET COMPUTER320A·11 

Los Angeles 

426 800 SOFTWARE . . ..... 3208·11 
427 BASIC COMPUTER ... . .. 3208·15 
428 BYTE AND FLOPPY. . ... 3208-15 

' BYTE/TIPS ...... .... .... 3208·4 
446 CM LABS . .. . . . .. 3208-8 
429 COMPUSAT . . .... 3208-9 
430 COMP. APPLICATIONS ... 3208-15 

' COMP. CHRONICLES . . 3208-16 
431 COMPUTER NOOK . .. ... 3208-15 
432 CTX INTERNATIONAL ..... 3208-6 
433 EAGLE ELECTRONICS . . 3208·6 
434 HANDS-ON LEARNG. CORP.3208-10 
445 HANDS-ON LEARNG. CORP.3208-10 
435 INFOTRONICS COMPUTERS3208-8 
436 INNOv'ATIVE DATA TECH . .. 3208-4 

' MICR08EST ...... ..... .. 3208-7 
438 M.A.S. SYSTEMS .. 3208-2,3 
439 PHASE 5 . . . . ...... .. ... 3208-15 
440 PRIORITY ONE ...... . ... 3208·1 

' ROBT. TINNEY GRAPHICS. 3208-12 
441 SAC . . . ...... ..... 3208-5 

Inquiry No. Page No. 

442 SOFTWARE DIRECTIONS 3208·13 
443 SOFTWARE WORLD .... . 3208-14 

Mid-West 

451 COMPUSAT .... ........ . 320C-8 
452 COMPUTER INF\.J. LI . 320C-4 
453 FOCUS COMPUTER~ •.. . 320C-4 
454 HANDS-ON LEARNG. ' IRP. 320C-9 
462 HANDS-ON LEARNG. ' IRP. 320C·9 

' MICROBEST. . .. .. . .. 320C·5 
456 MONITERM . . . . . . . . ... 320C-11 
457 PC LINK CORP. . . .. 320C·10 
458 PRIORITY ONE. . ... 320C-1 

' ROBT. TINNEY GRAPHICS . 320C-12 
459 SAC . . . . . . . . . .... 320C·6 
460 STRIDE/MICROSAGE •. .. 320C-7 
461 WESTERN SYSTEMS .... 320C·2,3 

Pacific Northwest 

' BYTE/TIPS .......-. . ... .. 320D-8 
475 GRAPHIC COMP. SOLNS.. 320D-8 
476 MEDIA SOFTWARE & SYS. 3200-2 
4TI M.A.S. SYSTEMS . . . .. 3200-4,5 
478 VAR TECH, INC. . . 3200-1 
479 VAR TECH, INC. . . .... 3200-3 
480 WESTERN SYSTEMS ... . 3200-6,7 

• Correspond directly with company. 

SUBSCRIBERS ONLY!* 

Use BYTE's 'Thlephone Inquiry Processing System 
Using TIPS can 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 I.D. card, circle #1 on the Reader Service 
Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 

GET PREPARED 2) 

3) 

Write your Subscriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

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-1bne telephone dial: (413) 442-2668 and wait for voice commands. 

ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 

5) 

6) 

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 D D D D D D D D 00 00 

When TIPS says "Enter magazine code & issue code" 
Enter [I] 00 l1il ITl 00 00 

ENTER YOUR 
INQUIRIES 

END SESSION 

7a) 

b) 

8) 

9) 

When TIPS says "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 

Repeat 7a as needed (maximum 17 inquiry numbers) 

l . D D D 00 00 6. D D D 00 00 10. D D D 00 00 14. D D D 00 00 
2. D D D 00 00 7. D D D 00 00 11. D D D 00 00 15. D D D 00 00 
3. D D D 00 00 8. D D D 00 00 12. D D D 00 00 16. D D D 00 00 
4. D D D 00 00 9. D D D 00 00 13. D D D 00 00 17. D D D 00 00 
5. DD D 00 00 

End session by entering 0 0 IT!l [!) 00 00 

Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924·9281. 

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-423-89 12. 
•Domestic and Canadian Subscribers Only! 
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To get further information on the products advertised in BYTE, fill 
out the reader service card by circling the numbers on the card that 
correspond to the inquiry number listed with the advertiser. This in ­READER dex is provided as an additional service by the publisher, who 
assumes no liability for errors or omissions. 

• Correspond directly with company SERVICE 
Index to Advertisers by Product Category 


Inquiry No. Page No. 

HARDWARE 

ADD INS 

9 AHEAD SYSTEMS INC . ....... 308 


10 AHEAD SYSTEMS INC.. . 308 


13 ALPHA PRODUCTS .. . .... .. .363 


27 All TECHNOLOGIES INC ..... 253 


29 ATRONICS . . ........... 239 


60 COMPLETE PC . . 59 


75 CONTROL SYSTEMS .. . 219 


74 CONTROL SYSTEMS .. 219 


103 ENGINEERS COLLABORATIVE 362 


127 HERCULES COMPUTER TECH323 


128 HERCULES COMPUTER TECH323 


129 HERCULES COMPUTER TECH66,67 


130 HERCULES COMPUTER TECH66,67 


139 INTEL CORP. . ..• .. . 42,43 


119 GENOA SYSTEMS CORP.. . . 44 


141 10 TECH ......... . • . .. . ... 362 


162 LIGHT SPEED ... . . 307 


191 MICROWAY . . . . . .... 128 


214 ORCHID TECHNOLOGY . . . 36 


215 ORCHID TECHNOLOGY. . . 36 


218 OSBORNE MCGRAW-HILL . . . 14 


236 PERSONAL COMP. SUPT. GRP.291 


241 PMI. ....... 84 


242 PMI . •...•...•..•. . ... . .•. , 84 


318 TURN POINT AMERICA. . 98 


329 VIDEO TECHNOLOGIES ...... 364 


332 VOYETRA TECHNOLOGIES . . 358 


346 Z-WORLD . . ........ . .. 74 


HARDWARE PROGRAMMERS 

23 APROTEK . . ............ . . 356 


375 BP MICROSYTEMS .. .360 


42 BYTEK CORPORATION . .26 


44 B&C MICROSYSTEMS . . 354 


45 B&C MICROSYSTEMS . . . 366 


81 CURTIS INC. , , , , • , , •• , , ••• . 358 


126 GTEK INC .. .......... 322 


163 LINK COMPUTER GRAPHICS . 366 


165 LOGICAL DEVICES .. . ... 270 


166 LOGICAL DEVICES .. 270 


INSTRUMENTATION 

11 AJIDA TECHNOLOGIES ..... . 366 


38 BECKMAN INDUSTRIES .. .... 145 


48 CAPITAL EQUIPMENT .. .. . .. . 276 


• COMPUTER CONTINUUM .. .. 364 


99 El&S . .. . .. 366 


101 ELEXOR INC .. .... 360 


145 JDR INSTRUMENTS . . . - · 95 

163 LINK COMP. GRAPHIC 366 


217 ORION INSTRUMENT! 280 


256 QUA TECH . . 359 


257 QUA TECH .. . . 359 


260 QUA TECH . ,., .•• .......... 359 


266 REAL TIME DEVICES . 364 


Inquiry No. Page No. 

MASS STORAGE 

• 3M COMPANY. . 208A-H 


3 3M COMPANY .. . 88,89 


12 ALF PRODUCTS, INC.. . . 350 


73 CONTECH COMPUTER CORP. 358 


86 DEi . ... 113 


87 DEi . ..... . . . 113 


109 FLAGSTAFF ENGINEERING ... 109 


110 FLAGSTAFF ENGINEERING ... 109 


133 IBEX COMP.CORP. . . ...... 356 


• MAXELL DATA PRODUCTS . . ... 7 


200 MOUNTAIN COMPUTER . ..... 309 


362 ONLINE COMP. SYS. INC . .... 320 


243 PRECISION [)II.TA PROD...... 319 


261 QUALSTAR CORP. ...... .. ... 319 


278 SEAGATE TECHNOLOGY .. 110,111 


279 SEAGATE TECHNOLOGY .. 110,111 


310 TELEBYTE TECHNOLOGY .. . . 286 


324 VERBATIM . •....•••.. .. 51 


MISCELLANEOUS 

• BINARY TECHNOLOGIES . . . 350 


43 B&B ELECTRONICS .... .. 366 


51 CHUNG YU . . . . . . .. . 314 


65 COMPUTER CASE CO . ..... .. 362 


79 CUESTA SYSTEMS . 207 


80 CUESTA SYSTEMS .••.•• .. 207 


81 CURTIS INC . .•• , , •• , ••.•. .. 358 


85 DALCO ELECTRONICS . 356 


123 GRAND UNION MICROSYS . . .. 354 


138 INTEGRAND RESEARCH CORP.146 


142 JACO ENTERPRISES . . . .... 360 


150 JMR ELECTRONICS . .. . ..... 362 


154 KEA SYSTEMS LTD. . . 358 


169 LOGITECH .. .. .... . .. . . . .... 63 


170 LOGITECH . ........ . .... 63 


• MERRICK INC. ....... ..... .. 258 


181 MERRITT COMP.PRODUCTS .. 356 


207 NETWORX . • . . . . .. . . • . . . 9 


219 PARA SYSTEMS ••.••••• ... . . 22 


232 PERMA POWER •••.•••.• .. . 76 


233 PERMA POWER . . 76 


265 RAINBOW TECHN . . 94 


264 RAINBOW TECHNOLOGIES ... 362 


268 ROSE ELECTRONICS . . 354 


292 SOURCE ELECTRONICS . . .. 82 


293 SOURCE ELECTRONICS . . 82 


349 TELEX COMMUNICATIONS . . . 223 


350 TELEX COMMUNICATIONS . . . 223 


313 TIGERTRONICS . . . ..... 350 


8 UP S·DEPOT . , • . . • • • • . . ... 354 


326 VIA WEST . . . . .. 268 


327 VIA WEST . . . . . . . . . 268 


328 VICTORY ENT. TECHNLGY . . ... 70 


336 WHITE CRANE SYSTEMS ..... 92 


337 WHITE CRANE SYSTEMS ..... 92 


MODEMS/MULTIPLEXORS 

• CODEX CORPORATION .. 263 


• INTECTRA INC.. ... .... . 360 


Inquiry No. Page No. 

359 MIGENT SOFTWARE INC . . •. .. 112 


358 MIGENT SOFTWARE INC. . . . 112 


201 MULTITECH SYSTEMS . . .... 264 


202 MULTITECH SYSTEMS . . ..... 264 


255 QUA TECH . . . 359 


258 QUA TECH . . .. 359 


259 QUA TECH ......... ... ..... 359 


315 TOUCHBASE SYSTEMS INC... 292 


316 TOUCHBASE SYSTEMS INC... 292 


321 USROBOTICS. INC ........... 181 


322 USROBOTICS. INC .. .•••• . . . 181 


323 VEN-TEL CORP. ........ . ..... 17 


MONITORS 

16 AMDEK CORP. .. ••...•• • ... . . 41 


136 INFOGRAPH INC. .... 198 


137 INFOGRAPH INC .. . . . 198 


248 PRINCElON GRAPHIC SYS.... 311 


NETWORK HARDWARE 

22 APPLD. KNWLDG. GRPS. INC. 261 


• COMPUPRO . ...••..••• , , . . . 156 


83 CYB SYSTEMS . . . 80 


269 R.P.T. INTERGROUPS INT 'L. .. 300 


PRINTERS/PLOTTERS 

5 ADDMASTER CORP. . . 350 


14 ALPS AMERICA ....... . .. 140,141 


15 ALPS AMERICA . . .. 140,141 


347 CAL COMP . .......... 228 


348 CAL COMP . . .. ... 228 


50 CENTRAL COMP. PRODS..... 356 


52 CITIZEN AMERICA . . .. 49 


59 COMPLETE ELECTRONICS . . 34 


88 1)11.TASOUTH COMP. CORP. ... 244 


89 DICONIX . .. . ..• . 105 


96 DRESSELHAUS COMP. PROD. 204 


132 HOUSlDN INSTRUMENTS ..... 79 


206 NEC INFORMATION SYS...... Clll 


208 NEWBURY [)II.TA INC......... 293 


209 NEWBURY [)II.TA INC . 293 


212 OKIDATA ............... . ... 295 


246 PRIMAGES INC . . .. ..... 115 


267 ROLAND DG ........ . .... . . 226 


320 UNITED INNOVATIONS . . ... 184 


345 ZERICON . . . . . . . 338 


SCANNERS/DIGITIZERS 

90 DIGITAL VISION . • . . . . . . . .. 90 


357 INTELLIGENT OPTICS CORP. . 287 


343 WORTHINGTON [)II.TA SOLNS.. 120 


SYSTEMS 

17 AMERICAN RESEARCH CORP. 315 


18 AMERICAN RESEARCH CORP. . 315 


19 AMERICAN SEMICONDUCIOR . 338 


21 AM PRO COMPUTER INC . .... 208 


• COMPAQ COMP. CORP.... 160A-H 

104 EVEREX SYSTEMS . . ... 24,25 

Inquiry No. Page No. 

105 EVEREX SYSTEMS . • , •• . . 24,25 


113 FORTRON CORP. . • , ••• , •• , . 18 


• IBM CORP. . . . • . . . • . . . 80A-X 


152 KAYPRO CORPORATION . . . 176 


153 KAYPRO CORPORATION . . . 176 


196 MINI MICRO BUS. SYS. . 220 


216 ORIENTAL PRECISION CO. . 304 


225 PC PRO SYSTEMS . , . • • . . 366 


229 PC'S LIMITED ........... 167-171 


338 PROTEUS TECHNLGY. CORP. .. 142 


262 RADIO SHACK . . . . CIV 


263 RADIO SHACK . . . . 157 


273 SAMSUNG ELECTRON DEVICES. 10 


274 SAMSUNG ELECTRON DEVICES . 10 


297 SPRING CIRCLE TECHNLGY.... 257 


306 TANDON . ... ..... .. . . 147 


309 TEKTRONIX INC . . .. 64M-P 


341 WAYTRON INT'L. INC. ••..•.. . 290 


334 WELLS AMERICAN . ...• , .•.. . 21 


339 WINTEK CORP.. .......• , .. . 358 


SOFTWARE 

APPLE2/MAC APPLICATIONS­

Sclentillc/Technical 

205 NATIONAL INSTRUMENTS . .... 11 


APPLE/MAC LANGUAGES 

174 MANX SOFTW. SYS .. . . 93 


175 MANX SOFTW. SYS . . ... . 201 


APPLE2/MAC UTILITIES 

342 WOODCHUCK INDUSTRIES ....364 


ATARI/AMIGA LANGUAGES 

4 ABSOFT . • . . . • . . . . . . . . . . 338 


IBM/MS-DOS APPLICATIONS 

35 BAY TECHNICAL ASSOC . . . 121 


36 BAY TECHNICAL ASSOC.. . . 121 


55 COGITATE . , ..• • . . ... 350 


56 COGITATE . , .. , .... , .... ... 360 


76 COTTON SOFTWA . 350 


84 DAG SOFTWARE . •. , , .• , .••. . 23 


114 FOX SOFTWARE . . . . . 123 


193 MIGENT SOFTWARE INC.... . 249 


194 MIGENT SOFTWARE INC. . 249 


354 MIGENT SOFTWARE INC..... 301 


355 MIGENT SOFTWARE INC. . 301 


203 NANTUCKET . . ..... 39 


204 NANTUCKET . . . ........... .. 39 


244 PRIDE SOFTW. DEVLPMNT . . 179 


245 PRIDE SOFTW. DEVLPMNT .... 179 


• RAIMA CORP. . ••• , ....... .. . 20 


275 SBT CORPORATION . . 303 


2n SCR CORPORATION . .360 


Continued 
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to U.S. Subscribers
SERVICE 
Inquiry No. Page No. 

Continued 

• SOFTWARE PU BUSHING . . . .. 163 


343 WORTHINGTON DATA SOLNS . . . 120 


IBM/MS-DOS APPLICATIONS­

Mlscellaneous 

• TRANSEC SYSTEMS . .. 70 


IBM/MS-DOS APPLICATIONS­

Scientillc/Technlcal 

37 BBN SOFTWARE. . . 154 


172 MACNEAL-SCHWENDLER . . _ .. 12 


173 MACNEAL-SCHWENDLER . 12 


178 MATHSOFT .. . . . . . . 47 


237 PERSONAL TEX . 306 


296 SPECTRUM SOFT ... 191 


298 SPSS INC. . . . . 172 


299 STSC INC. . . . . 125 


301 SYSTAT INC. . . 159 


302 SYSTAT INC. 159 


IBM/MSDOS APPLICATIONS­

Word Processing 

149 JHL RESEARCH .. .. . 356 


IBM/MS-DOS-CAD 

20 AMERICAN SMALL BUSINESS 139 


369 AUTODESK . . 15 


46 CAD SOFTWARE .. . . .. . 300 


182 CADKEY . •.•••••.• , • . . ..... 53 


47 CADSOFT SYSTEMS ........ . . 92 


360 ENTERPRISE SOFTW. PROD .. 314 


106 EVOLUTION COMPUTER .• . 215 


107 EVOLUTION COMPUTER . . 215 


111 FORESIGHT RESOURCES . . 259 


112 FORESIGHT RESOURCES . . 259 


116 GAV . ................ .. . . . . 319 


117 GENERIC SOFTWARE . •• . .• .. 91 


118 GENERIC SOFTWARE . ••••• .. 91 


124 GREAT SOFTWESTER~ 114 


184 MICROGRAFX . . . . . 327 


331 VISIONICS . . . .. . . 304 


340 WINTEK CORP.. . . . . • .. . . 5 


IBM/MS-DOS COMMUNICATIONS 

40 BIT SOFTWARE . . . . . . 302 


• CLEO SOFTWARE . .. .. 274 


54 COEFFICIENT SYSTEMS • . . . 8 


366 FTP SOFTWARE . . ••. , ••. • .. 364 


122 GRAFPOINT . . ........ . .362 


154 KEA SYSTEMS LTI 358 


155 KEA SYSTEMS LTI . • • • • . 358 


351 PERSOFT INC. .. ... . .. 55 


352 PERSOFT INC. •••..•• .. .. . .. 55 


353 PERSOFT INC. ..... . .. .. .. . . 55 


283 SOFTKLONE DISTRIBUTING . 28 


286 SOFTRONICS . ••.••.••• . •. . 358 


371 SOFTWARE LINK . . . . . . . . . . .. 27 


372 SOFTWARE LINK . . 27 


336 WHITE CRANE SYSTEMS . •••. 92 


337 WHITE CRANE SYSTEMS . .... 92 


Inquiry No. Page No. 

IBM/MS-DOS-GRAPHICS 

77 CRAYON COMP. CORP. . . .. 364 


IBM/MS-DOS-LANGUAGES 

24 ARITY CORPORATION . 233 


373 BORLAND INT'L... . ... .. Cll,1 


374 BORLAND INT'L. . . . Cll,1 


91 DIGITALK INC. . . • • . . • • . • • . . 299 


102 ELLIS COMPUTING I~ . .. . 78 


• GIMPEL SOFTWARE . .. . 138 


• GOLD HILL COMPUT! .. 96,97 


361 HCA CORP. . •... . .. .• • . , •. . 310 


157 LAHEY COMP. SYSTEMS . .. . . 269 


159 LATTICE INC....... ..... .... 242 


161 LIFEBOAT ASSOC. . . . . . 206 


167 LOGITECH . . . 61 


168 LOGITECH . ..•••••.•• . . .. ... 61 


174 MANX SOFTWARE SYS. . . . . 93 


175 MANX SOFTWARE SYS. . . 201 


176 MARK WILLIAMS CO. . . . 29 


• MICROSOFT CORP .. .•.....• . 69 


188 MICROSOFT CORP. . .... 152,153 


189 MICROSOFT CORP. .. 152,153 


270 RYAN MCFARLAND . . . . . . . . 75 


271 RYAN MCFARLAND . ........• . 75 


276 SCIENTIFIC ENG. LABS . . . . 354 


IBM/MS·DOS-UTILITIES 

25 ARIUM . ••...••. . ••.••..••. . 33 


26 ARIUM . •....•••..• . 33 


28 ATRON CORP.. . ..... 77 


31 AVOCET SYSTEMS INC. ...... 288 


82 CUSTOM SOFTWARE SYS . . • . . 86 


120 GOLDEN BOW SYS. .. . .. . ... 350 


121 GOLDEN BOW SYS. . . . 356 


131 HERSEY MICRO CONSLTNG. .. 158 


140 INTELLISOFT. . 221 


176 MARK WILLIAMS CO. . .. . 29 


177 MARK WILLIAMS CO. .... 31 


185 MICROPORT . . ....... . .. . .. 35 


198 MIX SOFTWARE . . 255 


231 PERFORMANCE .. 364 


239 PETER NORlON .. ... 271 


238 PETER NORlON . ........ .. 


• QUAID SOFTWARE . •• , .• , . .. 


285 SOFTLOGIC SOLUTIONS . . 127 


287 SOFTWARE DEVLPMNT. SYS. .. 30 

291 SOLUTr·· ~"~~~ ..~ 


300 SYBIS . ..... 


OTHER APPLICATIONS­

Buslness/Ofllce 

220 PATION & PATTON . .. 360 


OTHER APPLICATIONS· 

Miscellaneous 
~~~~~~~~~~~~~ 

344 XEMAG . .... . .. . . . . .•. • . . . 320 


OTHER APPLICATIONS­

Sclentlllc/Technlcal 

98 ECOSOFT .. . .•..••.•..•• . . 324 


Inquiry No. Page No. 

OTHER-LANGUAGES 

158 LANGUAGE PROC. INC. . ... . 313 


174 MANX SOFTWARE SYS.. . .. 93 


175 MANX SOFTWARE SYS. . . ... 201 


OTHER-UTILITIES 

287 SOFTWARE DEVELOPMENT SYS.30 

MAIL ORDER/RETAIL 

7 ADVANCED COMP. PROD. . . . 365 


363 APPLD. MICRO TECHNLGY . . .. 354 


32 A+ COMPUTER RESPONSE . 354 


• CALIFORNlf ni"rT" • , .• , 


53 CLUB AT .. ........ . ..... .. 


58 COMPETITIVE I 


62 COMPUSAVE . 


66 COMPUTER FRIENDS . .. .. .. 193 


67 COMPUTER LIBRARY . . .. 285 


68 COMP. MAIL ORDER .. .. . .. 56,57 


69 COMPUTER VALLEY . . 352 


71 COMPUTER WAREHOU . 278 


70 COMPUTER WAREHOUSE .. . . 278 


93 DISK WORLD!INC . . . .358 


94 DISKCOTECH . . . .. . 366 


95 DISKETTE CONNECTION . 359 


64 DISKMASTER ..•. 


92 DISKS PLUS . ............ . 


• HARMONY COMPUTERS . . .. 76 


135 IC EXPRESS . . 320 


367 INFOTRONICS . .148 


368 INFOTRONICS . . . 148 


143 JADE COMPUTER . . . . .. 370,371 


144 JAMECO ELECTRONICS . . 368,369 


146 JDR MICRODEVICES .. . .. 372,373 


147 JDR MICRODEVICES . .. .. 374,375 


148 JDR MICRODEVICES . . 376,377 


400 LOGICSOFT . . . .... 224A-F 


171 LONE STAR SOFTWARE . . 357 


179 MEAD COMPUTER . . •.. , •• . 


180 MEGASOFT . .. . 360 


183 MICROCOM SYSTEMS . .. .. . .. 32 


• MICROMINT . .. . . ........... 305 


197 MICROPROC. UNLTD .. ....... 358 


186 MICROSERVE . • • . . • • . . 234 


192 MICROWAY . 1AQ 


• MINORITY HIGH TECH INDS .. . 284 


199 MONEYSWORTH . . .. 72,73 


221 PC AMERICAN MARKETING .. . 205 


370 PC CLUB 


223 PC NETWORK . .. . . 347 


224 PC NETWORK . . 348,349 


240 PINECOM COMPUTER . . . 351 


160 PROGRAMMER'S PARADISE196,197 


249 PROGRAMMER'S SHOP .... . 283 


250 PROGRAMMER'S SHOP 


252 P.D.SIG . .. ... .. 356 


253 QIC RESEARCH . . . 243 


254 QSP INC 


294 SCSI ............... . 


195 SCSI ••..•• , ..••.•••..•• , 


nquiry No. Page No. 

280 SILICON SPECIALITIES . . 87 


281 SILICON SPECIALITIES. . 87 


284 SOFTLINE CORP. . ••.••..•• .. 83 


290 SOFT/PLUS RESEARCH .. ... 364 


303 S"NW ELECTR. & APPL. . • .... . 78 


304 S-100 DIV.696 CORP. . . . . .. . 361 


305 S-100 DIV.696 CORP . ..... . ... 361 


364 TIMELINE . . .353 


317 TRI-STATE COMPUTER . ..••. . 362 


319 T&T COMPUTER PRODS . . 350 


333 WAREHOUSE DATA . ..... . . . .. 71 


DESKTOP PUBLISHING 

365 ADDISO~ A .276 


6 ADOBE . . •...••...• .. 186 


• LOTUS DEVELOPMENT ..•. . 273 


nPF=R.dTINr. l=:Vl=:TF=Ml=: 

151 KADAK PRODUCTS . ...•..•• .. 82 


190 MICROWARE SYSTEMS •••. . 268 


ON-LINE SERVICES 

450 BYTE INFO. EXCHG. (BIX) . 337 


63 COMPUSERVE . . •. _ . • _ ... .. 296 


• DOW JONES NEV /Al .85 


335 INFOMASTER . . . •• , •••.•• , . . . 13 


EDUCATIONAL/ 

INSTRUCTIONAL 


• BYTE CIRCULATION ... . 331 


• BYTE MARKETING • .. . .... . 335 


187 MICROSERVE . . ... .. . . . 234 


356 OSBORNE MCGRAW-HILL .. . . 316 


330 UPTIME . .. . 19 


MISCELLANEOUS 

30 AVIS RENl: A-Ct n . •• • ••• . ... 149 


• BEST WESTER .... . 282 


49 CASIO INC .......... ....... 185 


61 COMPUD\TA IORS .. 360 


272 SAFEWARE 	.. . • .. . . . . .. .. . 350 


• SHARP ELECTRONICS . . .... 329 


• TINNEY, ROBERT ... . .. .... . 333 


RECRUITMENT 

• MICROSOFT CORP. . ••.•••. . 277 


• Correspond directly with company. 
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Name ----- ------- - ­I' appropriate numbers of the advertisers you select from the list. Add a first-class stamp to the card, then 
Ti/Ir ------------- ­1· drop it in the mail. Not only do you gain information, but our advertisers are encouraged to use the 

I marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is provided as an addi­ c l!l\lJl11 ----- ------- ­

tional service by the publisher. who assumes no liability for errors or omissions.J ~'''" ------ - - ----­
I, Fill out this coupon carefully. PLEASE PRINT. Requests cannot be honored unless the zip code is in ­
t cluded. This card is valid for 6 months from cover date. 

Slit.It ------ lJp ------ ­t 
I 2) I~ 67 89 111 Ill l'i'i 177 199 
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II 
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112 
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IH 

116 
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I 

o 

8 

28 

29 

10 

'iO 

'il 

'i? 

72 

73 

iJ 

9.l 

95 

96 

116 

Iii 

118 
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IJQ 

I.JO 

160 

161 

162 

182 

183 

18.l 

204 

205 

206 

J q 

10 
31 

32 
5l 

54 
Vi 

76 
97 

98 
119 

120 
I.JI 

l-l1 
163 

10.1 
18l 

186 
207 

208 

11 B 55 77 99 121 143 165 187 209 

11 J4 ~6 78 100 121 IJ .I 166 188 210 

13 )5 'i7 79 101 121 1-15 167 189 211 

1.1 !6 'i8 &J 102 121 146 168 190 212 

l 'i n 59 HI 101 lH 1.11 169 191 :m 
10 11:1 bO a1 10~ 126 1.i a 110 192 21-l 

17 19 61 83 lOS 127 149 171 103 215 

18 ·10 o2 X4 106 128 l'iO 172 194 21 6 

19 . 11 61 8'i 107 129 l'il 171 195 217 

20 42 64 86 108 130 l'i2 IH 196 118 

21 ·13 65 87 109 131 l'i 3 17'i 197 219 

n .1.i 66 88 110 i 12 154 116 1CJa 220 

BYTE'S ongoing monitor box !BOMB) 
lets you rate each article you·ve read in 
BYTE as excellent. good. fair . or poor. Each 
month. you can mail in the BOMB card 
found al the back of each issue. We tally 
your votes. total the points. tell you who 
won. and award the two top·rated nonstaff 
authors 5100 and 550 . respectively. An ad· 
ditional 550 award for qualit y goes to the 
nonstaff author with the best average score 
[total points divided by the number of 
voters) If you prefer. you can use BlX as 
your method of voting. \Ve welcome your 
PtJTUClpJ110r1 

22 1 2.Jl 265 287 109 111 Hl 175 397 

222 HI 266 288 1!0 112 354 176 198 

221 245 267 289 311 HI "155 377 399 

22·1 2.J6 268 290 l 12 'Hl 356 378 .JOO 

225 N7 269 291 lll 115 357 379 .JOI 

226 248 Ho 292 314 B6 358 180 .m2' 

221 2.i9 rn 293 115 117 359 181 .103 

228 250 212 29.J 316 318 160 382 40•1 

229 25 1 211 295 317 119 161 183 .105 

no m 274 296 118 1.10 162 184 406 

2ll 251 27'i 297 319 141 163 385 407 

212 254 276 298 BO 3.J2 3M 386 .J08 

2ll 2S5 277 299 321 ].11 365 187 409 

n1 256 278 loo ln ]4.i 166 188 410 

235 257 279 301 323 HS 167 189 rn 
236 258 280 102 324 1·16 368 190 412 

237 219 281 101 125 147 J69 191 .J I] 

218 260 282 104 326 J.l8 170 392 41.J 

219 261 28J 105 127 1•19 17 1 391 .Jl5 

2JO 262 28,1 106 128 150 172 194 ·116 

2.1 1 26J 285 101 nc; rn HJ 395 .111 

2.12 26.1 286 108 110 152 n.i 196 .118 

411) 441 .J6] 485 507 529 5'il 573 595 617 639 661 683 705 727 74\J 771 793 Teft>11Ji o11t' - - ----------­
·120 .1.n .16-1 486 508 510 152 574 596 618 640 662 684 106 728 750 112 79.1 

42 1 <1.J l 4M 487 509 511 m S75 597 

422 444 466 488 510 512 55•1 576 598 

.JB 4d5 ·167 489 5 11 511 5'i5 S77 599 

·124 .1.16 •168 490 512 SJ.I 556 578 t OO 

425 .J47 ·169 491 513 535 5S7 579 60l 

426 ·U8 .J70 492 514 536 558 580 002 

417 449 .J71 .J91 5 15 517 SS9 581 603 

.J28 450 472 .J9.J 516 'H8 560 582 604 

429 45 1 .17] .J95 517 5](/ 561 58) 6(}'i 

410 4n ,174 496 518 5.40 562 58.i 606 

·HI 451 -IH 497 'il9 541 561 585 007 

.\]2 454 .J76 198 'i20 5.1] '16-1 51:tt· 608 

411 455 477 499 521 541 ~65 587 609 

6l'J Ml 661 685 707 729 751 771 795 

(,2() 642 664 686 708 730 7'i2 77.J 796 

62\ 641 665 687 709 711 751 775 797 

622 64.J 666 688 710 i32 754 776 798 

621 645 667 689 711 713 7'15 7i7 799 

624 6.J6 668 690 712 7J.l 756 778 800 

6?5 6·17 669 691 713 715 757 7i9 80I 

626 6-18 670 692 71.J 736 758 780 802 

61J (1.JI! 67 1 693 7 11 717 759 781 801 

028 650 672 694 116 n8 760 782 804 

629 651 671 695 717 719 761 781 805 

610 652 674 696 7!8 740 76"! 784 806 

611 651 675 697 719 7.JI 761 785 807 

A. What Is your principal occupation? 
!Please check one only.) 

I. D Business Owner 
2. 0 Manager!Administrator 
3. D Professional !law. medicine. 

architecture. etc.) 
4. D Computer Programmer!Analyst 
5. D DP/MIS 
6. 0 Engineer 
1. D Scientist 
8. D Educator/S tudent 
9. D Other [please specify) 

~•m~m~~-~mrnm~oow™™D 
415 d57 1179 501 521 545 567 589 611 6H 6';.5 677 699 721 741 765 787 809 B. How many people does your company 
116 458 480 502 524 546 568 590 612 

417 rl59 .18 1 503 525 5:17 569 591 613 

63~ 656 678 700 722 7.1-1 766 788 

615 657 679 70 1 72J 7 4~ 767 781) 

810 

811 
employ? 
I D 1-49 

·138 ..iw ..182 504 526 5.18 qo 592 6 1..J 616 658 680 102 124 746 768 790 812 2. D 50-999 
.119 .161 .181 505 sn ~.19 rn 5Ql 615 617 659 681 101 i25 747 769 191 811 J D 1.000 or more 
440 ·162 48-1 506 528 550 >72 5Q4 6 16 638 660 682 7N i26 748 770 792 81<1 

C Information requested for: 
I. D Business use 

Artlcle No.• ' 6 7 8 9 10 11 ll 13 14 15 lb 17 18 19 20 21 ll 23 24 25 

E.l[cellent 9 I] 17 21 25 29 1l 37 41 45 49 51 57 61 65 69 73 77 81 85 89 93 97 

6 JO 14 18 22 26 10 14 38 42 46 50 S4 58 62 66 70 74 78 82 86 90 9.t 98 

Fair 7 Ii 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 81 87 91 95 99 

Poor 

Article No.• 26 27 28 29 30 31 


Excellent 10 1 105 109 Ill 117 121 


Coed 102 106 110 114 118 122 


Fair 101 107 111 11 5 119 123 


Poor 104 Kl8 112 116 120 124 


•To deterrrine this month's Article No .. 

3l H 34 35 36 37 38 39 40 41 42 43 44 45 46 47 

125 129 Ill IJ7 141 145 149 153 157 16 ! 165 169 173 177 181 !85 

126 110 134 118 142 146 150 154 158 162 166 170 !74 178 182 !86 

127 Ill 135 139 143 !47 15! 15 5 159 161 !67 17 1 175 179 18 3 187 

128 132 !36 140 l4d 148 152 156 160 !64 168 172 176 180 184 188 

see BOMB as listed in Tuble of Contents under Departments 

48 49 50 

189 193 197 

190 194 198 

!91 195 199 

192 196 200 
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250 272 294 116 318 160 ]82 40-1 426 448 471 49 2 514 516 558 580 60 2 624 6-lt'.J 668 690 712 71..l 7~6 778 800 

HI 271 295 117 119 161 183 405 427 .1.19 471 49] 515 537 559 581 603 625 647 669 691 711 731 757 779 801 

252 n.1 296 118 J.10 362 384 406 428 4')() 472 -194 'il6 538 560 582 604 626 6-Ui 67(1 692 714 i'l6 7S8 780 802 

2)] .H'i 297 119 141 163 385 407 •12Q 451 ,171 .19l 517 519 561 581 605 627 M9 67 1 691 715 717 759 781 ~03 

254 276 298 BO 342 164 186 .J08 430 n2 .174 496 518 5•IO 562 58·1 606 621:1 650 672 694 716 738 760 782 80•1 

255 277 299 121 3<13 365 187 409 HI .isl .175 497 519 54\ 561 585 607 629 !'!'ii 673 695 717 739 761 781 805 

2'i6 278 300 322 3J4 366 388 .JIO .132 ·15.: 476 498 120 5.J2 56.1 'j /'16 608 630 652 674 6% 718 740 762 71'1..: 806 

257 279 JOI 121 ] .ts 167 189 .Jll ..i l1 .155 ,177 499 521 'i4l 565 587 609 • ll 651 675 697 719 74 1 763 785 807 

2s8 nm 102 12.1 J.16 368 190 .m -114 4'16 478 500 522 s.1-1 566 588 610 612 65-1 676 698 120 1.12 76·1 786 808 

259 281 Jm 12; 1.11 369 191 413 415 .i51 11i9 501 m s.is 567 589 611 611 655 677 699 121 741 765 787 809 

260 282 ]Q.: 126 1<18 170 392 414 436 458 480 502 524 'i46 SM\ 590 t112 61<1 656 678 700 722 7.1.1 7M 7tl/'I 810 

261 281 305 327 1• 19 17 1 191 415 -1 37 .1511 48 1 501 52'i 5<17 sc·19 5111 6\1 6"J5 1>H 679 70 1 721 7-15 767 789 811 

262 284 306 128 350 372 194 416 438 460 41:12 so.: 526 ).l/'I 570 5112 6 1·1 616 618 680 702 724 746 76k 790 8 12 

263 285 l07 129 l5 1 171 395 417 419 461 -183 505 527 5.19 HI 591 6 15 6li 65 1) 681 703 i25 7,17 769 791 Kl1 

264 286 308 110 352 174 396 418 .140 462 484 506 528 ~'iO n2 5Q4 616 Ol/'I 660 682 70..J 726 748 770 7'12 814 

2. D Personal use 
1. D Both 

D. Do you plan to purchase Items 
Inquired about within: 
1. D Next 3 months? 
2. 0 Next 6 months? 
3. 0 Next 12 months? 

E. Please check the statement that best 
describes your Involvement In your 
company's purchasing decisions. (Check 
~ that apply.I 

t 0 I determine the need 

2. D I evaluate products/systems 
l. D I select/recommend the vendor 
.1 . D I approve/authorize the purchase 

NtmlC' ----------- - - ­

Tit/1• ------ ------ - ­

CAtcf"JJr.1 ------------ ­

A dn•ss ------------ ­

Cif~I ------------- ­

5'1•11' ------i".J-1 ------ ­
Te/tp/1(ll11· ------------­

A. What Is your principal occupation? 
(Please check one only.) 

I. D Business Owner 
2. D Manager!Administrator 
J . 0 Professional Uaw, medicine. 

architecture. etc.) 
4 D Computer Programmer!Analyst 
5. 0 DP/MIS 
6. D Engineer 
7. D Scientist 
8. D Educator/Student 
9. D Other [please specify) 

B. How ma ny people does your company 

~mo·~~~9 
2. D 50-999 
J. D 1.000 or more 

C. Information requested for: 
1. D Business use 
2. D Personal use 
J. D Both 

D. Do you plan to purchase Items 
Inquired about within: 

1. D Next 3 months? 
2. D Next 6 months? 
J. D Next 12 months? 

E. 	 Please check the statement that bes t 
describes your Involvement In your 
company 's purchasing decisions. (Check 
all that apply.I 

T D I determine the need 

2. D I evaluate products/systems 
3. D I selectfrecommend the vendor 
4 . 0 I approve/authorize the Purchase 

23 	 -15 67 89 111 Ill 155 177 199 

2-1 	 46 68 90 112 114 156 178 200 

] 25 ~7 69 9 1 Ill 115 15i 179 20I 

4 26 48 70 9~ 11 4 13 6 158 180 202 

\ 27 49 71 91 ll S 117 159 181 201 

28 50 72 94 116 118 ltO 182 204 

29 51 73 95 117 IJ9 161 181 205 

' 30 52 7..J 96 118 140 16 2 184 206 

9 JI 51 H 97 119 141 161 185 207 

It 12 5.1 76 98 120 142 IM 186 208 

11 31 55 77 qq 121 l·H 165 187 209 

12 J.1 5(, 78 \IO 122 144 166 188 210 

13 15 )7 79 IOI 121 145 167 189 211 

14 16 58 80 102 12.J 146 \68 190 212 

l'i l7 59 81 103 !25 Jo17 169 191 211 

16 18 60 82 10.J 126 l-18 170 !92 2l.J 

17 19 61 81 I05 127 149 171 191 ? 15 

18 40 62 84 I06 128 150 172 19-1 216 

l<i 41 63 8'i 107 129 ISi 171 195 217 

20 42 64 86 108 !30 152 17·1 196 218 

21 41 6S 87 109 Ill 153 175 197 219 

22 44 66 88 110 112 IH 176 1•8 no 

221 

222 

221 

224 

225 

226 

227 

228 

2"29 

HO 

23\ 

212 

211 

234 

235 

216 

211 

218 

219 

2•10 

241 

242 

BYTE'S ongoing monitor box !BOMB[ 
lels you rate each article you've read in 
BYTE as excellent. good. fair. or poor. Each 
month. you can mail in the BOMB card 
found at the back of each issue. \Ve tally 
your votes. total the points. tell you who 
won. and award the two top-rated nonstaff 
authors 5100 and 550. respectively. An ad· 
ditional 550 award for quality goes to the 
nonstaff author with the best average score 
ftmal points divided by the number of 
votersl. If you prefer. you can use BIX as 
your method of voting \Ve welcome your 
oarticioat ion. 

Artlcle No.• • 7 8 9 IJ II ll B 14 15 lb 17 18 19 lO ll l2 l3 24 25 

E.l[cellent 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 

Good 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90 94 98 

Fair 7 II 5 ~ 23 V 31 35 19 43 47 51 n 59 63 67 ~ ~ 79 83 87 91 95 W 

Poor au ~ 20 ~ 2a 32 16 40 44 48 52 56 ~ 64 68 n 76 ~ 84 88 92 96100 

Article No.• lb 27 28 29 30 31 3l H 34 35 36 37 38 19 40 41 42 41 44 45 46 47 48 49 50 

Ei;cellent 101 105 109 113 117 12! 125 129 133 137 141 145 149 153 157 161 165 169 173 177 181 185 !89 193 197 

Good 102 106 1\0 114 118 122 126 130 134 138 14 2 146 150 \5 4 158 162 166 170 174 178 182 186 !90 194 198 

Fair 103 107 11 1 115 119 123 127 131 135 139 143 147 151 155 !59 161 167 171 175 179 183 187 191 195 199 

Poor 104 KJ8 112 11 6 120 124 128 132 136 140 144 148 152 156 160 164 168 172 176 180 184 188 192 196 200 
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Fasten your seatbelts. The new Pinwriter'"' P9XL 
printer from NEC is about to take off. 

It cruises at 400 characters per second in draft 
mode, 140 characters per second in letter quality mode. 

Which means it can really NECPRINIERS.lHEYONLYSTOP
make those business let­It's our fastest 
ters fly. In fact, no other WHEN YOU WANTlHEMID.

printer yet. 
24-pin printer is faster. 

And because it uses a 24-pin printhead and a multistrike film 
Actual print 

sample fromtheP inwriterP9X L printer. ribbon-the Same kind that's USed in typewriters and letter-quality printerS­
the P9XL also delivers better print quality than its competitors. It even prints in color. 

But ifs not limited to letters. The Pinwriter P9XL is a true multi-purpose printer that can fly through 
payroll, invoices, continuous forms, multi-part forms-just about any business or office application. 

Best of all, ifs from NEC - the world 's largest manufacturer of 24-pin printers. The company that 
consistently offers you the highest reliability ratings in the industry. (You can expect your P9XL to run for five 
years before it might need a repair.) 

So don't waste any more time. Fly down to your nearest dealer and 
ask to see the new Pinwriter P9XL. Or call NEC at 1-800-343-4418 (in A, 
(617) 264-8635). Or if you prefer, write to NEC Information Systems, Dept. 
1610, 1414 Massachusetts Ave., Boxborough, A 01719. NEC 

NEC Information Systems, Inc. 

Inquiry 206 



Tandy® computers 
are designed, built, 

~ -~- supported and serv­
.-~~ iced by Radio Sh2:ck. 
· ~ - ' O•Jr total comm1t­
'&l ;,:..·· ' '· ment assure: s a 
..::=.--- high degree of 

Tandy 3000 HD d t l"tpro uc qua 1 y 
and, just as important, customer 
satisfaction long after the sale. 

Quality-built in the USA. Our 
MS-DOS® personal comp•1ter line 
is made in America in our own 

''In a word ... quality!' 


manufacturing plants. We control 
quality, from initial assembly to 
completed and tested product. 

Nationwide Support. Over 1200 
Radio Shack Computer Centers 
are ready to help you choose the 
- latest in computer 
- technology, backed 
- by quality support. 
~ Training and 

-i- specialized software 
;_,.,. --: .~., ·nstruction is avail­
~ able at your 

place of business or 
ours, in 60 major 
market areas. 

_ - - We've got what it 
'\--- _ 

~

_,_ 
~-

takes. Like com­
~ mercial leasing 

. d plans. And ser-
Jan y 1000 5X . r dvice penorme 

by technicians who work for the 
same company that manufactured 
and sold you your computer. 

You expect quality .. . and you 
get it from Radio Shack. 

1-:,ncty 3000 HL 

ftad1elhaeTANDY COMPUTERS: In Busines8 ... for Business'" 
MS·DOS/Reg. TM Microsofl Corp. COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 

Inquiry 262 
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