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and Turbo C2.0 ! 

Turbo C 2.0 has the best 
of everything 
• Includes the compiler, editor, and 


debugger. all rolled into one 

• Integrated source-level debugger 


lets you step code, watch variables, 

and set breakpoinls 


• Develop and debug production-quality 
code in all six memory models 

• lnline assembler support 
• Support for Turbo Assembler 


and Turbo Debugger 

• Make facility wilh automatic 

dependency checking 
• Over 430 library functions, including 

a complete graphics library 
• Only $149.95 

New Turbo C Professional 
Turbo C2.0 plus both Turbo Assembler 
& Turbo Debugger: al l three programs It's completely integrated and bullet-last. Feature highlights
rolled into one- the one Cpackage that Turbo Pascal's new integrated • Includes the compiler, editor,
has everything. A complete set of tools debugger takes you inside your code and debugger, all rolled into one 
that caters to every level of program­ for fast fixes. You step, trace, set multi ­ • Integrated source-level debugger 
ming expert ise. Turbo CProfessional: ple breakpoints. You modify variables as lets you step code. watch variables, 
$250. Includes coupon for free T-shirt and set breakpointsyou debug and watch fu ll expressions 
(while suppl ies last). 	 • Overlays, including EMS supportat runtime. 

• 8087 floating -point emulation 
New! Turbo Pascale 5.0 with Separate Compilation • Support for Turbo Assembler 

and Turbo Debuggerintegrated source-level Break your code into units. Your separ ­ • Procedural types, variables.debugger 	 ately compiled units can be shared by and parameters
Turbo Pascal, the worldwide favorite with multiple programs and linked in a ltash • Smaller, tighter programs: Smart Linker 
over amillion copies in use, just got with Turbo Pascal's built-in Make utility strips both unused code and data 
even smarter. The best got better. Meet and smart linker. We give you a powerful • Constant expressions 
Version 5.0. In aword, it's revolutionary. 	 library of standard units including the • EMS support for editor 

spectacular Borland Graphic Interface • Only $149.95Not only do you go code-racing at 
and our state-of-the-art overlaymore than 34,000 lines a minute," you Debugging: The inside storymanager.also now go into asophisticated debug­ Turbo Pascal's new integrated source­

ging environment - right at source level. level debugger takes you inside your 
code to fix errors fast. Don't worry 
about errors, everyone makes them: 

TURBO PASCAL 5.0 but with the right debugger, this one,TURBO Turbo 

SIEVE BENCHMARK PASCAL 5.0 Pascal 4.0 
 it's a fast fix. 

.EXE size {bytes) 1440 1504 

Execution lime{seconds) 6.15 7.25 
 Turbo Pascal Professional• 

Turbo Pascal 5.0 plus both Turbo 
lnlegraled debugger Yes No 
FEATURE COMPARISON 

Assembler & Turbo Debugger: all three 
Overlays, including EMS support Yes No programs rolled into one- lhe one
8087 floaling-point emulallon Yes No Pascal package that has everything. ATurbo Debugger support Yes No 

Procedural types. variables. parameters Yes No 
 complete set of tools that caters to 
Smart linking of code and dala Yes No every level of programming expertise. 
Conslanl expressions Yes No Turbo Pascal Professional: $250. 
EMS support for editor 	 Yes No Includes coupon for free T-shirt
Be<lctvnark t25 1ter;ihoos) run oo •n IBM PSl2 MOdel 60 

(while supplies last). 

For the dealer nearest you 
60-day money-back guaranteet BORLAND Call (800) 543-7543 

Circlt 39 on lllader Service Card (DEALERS: 40) 

Shown here is lhe Evaluale/Modify window of Turbo Pascal: look at expressions. examine 
structured dala types. change variables on the lly. 



Turbo Assembler, Turbo ~ 

What started modestly enough in 
November of 1983 with the launch of 
Borland's first program, Turbo Pascal" 
1.0, became a revolution and it's been 
going like a rocket ever since. 
We've changed the way you program. 
We invented integrated environments 
with Turbo Pascal and we brought them 
to all our languages. Borland continues 
to bring you the best programming tools 
in the world. 

New! Turbo Assembler & 
Turbo Debugger 
Two state-of-the-art development tools 
in one package for only $149.95. 

New Turbo Debuggere 
debugs all sizes 
With EMS support, remote debugging, 
and 386 virtual machine debugging, 
there's no limit to the size of program 
you can debug. In fact with 386 virtual 
machine mode, debugging takes zero, 
bytes of conventional memory! 

See what's happening 
Overlapping windows give you multiple 
views of the program you're debugging: 
source code, variables, CPU registers. 
call stack, watches, breakpoints, memory 
dump, and more. And a new "session­
logging" feature tracks and records your 
every move. 

You're in control 
Our breakpoints give you more control 
than anyone else's. Ordinary debuggers 
only get you to a stop, then they stop. 
When our breakpoints are tr iggered 
you can simply stop, or you can print 
expressions, run code, send messages 
to the session log, or even evaluate an 
expression with user-defined function 
calls. And all our breakpoints are 
conditional. 

Shown here are views of source code, CPU registers, watch expressions, and asession log. 

TURBO DEBUGGER TURBO 
FEATURE COMPARISON DEBUGGER 
Multiple overlapping views Yes 
386 virtual-86 mode debugging Yes 
Remote debugging Yes 
Data debugging Yes 
Generalized breakpoints Yes 
Session logging Yes 
Convenlional memory used­ 80386 Zero K 
Conventional memory used-remote 15K 
Tuibo Oebugger versioo t.O. Microsolt CodeView vession 2.2. 

Unique Data Debugging 
Plain Vanilla debuggers can only give 
you code debugging. Our new Turbo 
Debugger give you data debugging too. 
You can browse through your data from 
the simplest byte to the hairiest data 
structure, inspect arrays, and walk 
through linked lists. All by point 
and shoot. 

Feature highlights 
Breakpoints 
• Actions: stop, run code, log expression 
• Break on condition, memory changed 
• Software ICE capabilites 
• 386 debug register support 
• Support for hardware debuggers 
Debug any program 
• Turbo Pascal, Turbo C, Turbo Assembler 
• EMS support 
• 386 virtual machine and remote machine 

debugging 
• Supports CodeView• and .MAP-compatible 

programs 
Data Debugger 
• Follow pointers through linked lists 
• Browse through arrays and data structures 
• Change data values 

TURBO ASSEMBLER 
BGIDEMO BENCHMARKCodeView-

New Turbo Assemblere 
lets you write the tightest, 
fastest code 
Turbo Assembler is faster than other 
assemblers, and you can use it on your 
existing code. It's fully MASM compat ­
ible, 4.0, 5.0, and 5.1; even MASM can't 
say that. Turbo Assembler takes you 
beyl.>nd MASM, with significant new 
Assembly language extensions. more 
complete error checking, and full 
386 support. 

Turbo Assembler is designed for easy 
interfacing with high-level languages like 
Turbo Pascal and Turbo C. We use Turbo 
Assembler on Quattro," our best-selling 
spreadsheet program; now you can write 
your own best-seller with Turbo 
Assembler! 

Feature highlights 
• Faster than other assemblers 
• MASM compatible (4 .0, 5.0, and 5.1) 
• Significant new assembly language 

extensions 
• Easy interfacing with high-level languages 

including Turbo Cand Turbo Pascal 
• Full 386 support 

TURBO Microso1t­
ASSEMBLER Assembler 

Assembly lime (seconds) 9.34 27.46No Link lime (seconds) 4.15 10.51No 

No 
 FEATURE COMPARISON 

Partial MASM compatible (4.0.50. 5.1) Yes No 
No Thorough type checking Yes No 
No Nesled slruclures and unions Yes No 

230K Multimodule cross relerence Yes No 
NIA Assemble multiple liles Yes No 

Run on IBM PS/2 IOOllel 60 using TUtbo Assembler version 1.0, Turbo Uniter version 2.0, 
Microsolt Macro Assembler version 5. tO, Mit1osolt Overlay Linker version 3.64. 



tebugger, Turbo Pascal 5.0 

New! Turbo C* 2.0 with 
integrated source-level 
debugger 
New Turbo C 2.0 is the one Ccompiler 
that does it all; nothing is half done or not 
done at all-instead, your every program­
ming need is met. We wrote our best­
selling word processor Sprint9 with Turbo 
C; now you can write your own best seller 
with Turbo C 2.0. 

At better than 16,000 lines aminute,* 
Turbo C2.0 compiles your code 20-30% 
faster than its predecessor Turbo C 1.5 
which was already faster than any other C 
compiler. 

Make bugs bug off 
Nice bugs are dead bugs, and Turbo C 
2.0's integrated source-level debugger 
lets you find them and flatten them in a 
flash. You can set multiple breakpoints, TURBO C 2.0 
watch variables and evaluate expres­ HEAPSORT BENCHMARK TURBO C 2.0 Microsoft• C 5.1 
sions-all from inside your integrated C .OBJ size (bytes) 843 945 

.EXE size (bytes) 6896 7731environment. 
Execution time (seconds) 8.1 12.2 

FEATURE COMPARISONMinill>Jlll system requirements: For lhe IBM PS/2~ and lhe IBM" 
lamil1 ol pusOllal ccmpolers and all I00% e<1mpalibles. PC-DOS Integrated debugger Yes No" 
(MS-DOSI 2.0 or later. Turbo Debugger mirun.rm 384K. Ti.<bo lnline assembly Yes No 
Assembl" rnininun 256K. TL<bo Cand Turbo Pascal minirrum Auto dependency checking Yes No
448K 1256K commenl line '"sion). 

EMS support for edit buffer Yes No 
~~if.wr~~1-...w0m-r1 Sl'.rehsa li)~~-""- Device-independent graphics Yes No 
11:1m i'l 1ttt111SWawift011rlli'ns.alliuaQ:mef~~n1 111 .. .,lflOI• Number of memory models 6 5 

$149.95 $450.00 
.... 


Debugging in the Turbo environment: shown here an expression is being added to the Watch 
window in Turbo C. The Execution Bar highlights the next line the debugger will execute. 

Price 

Heapsllf1 compiled wilh lull oplimization. 8enchmatk run on an IBM PS/2 Mooel 60. 


Alklllltl$C110G..l!b•••~cr 1~ta~Dllbtlrd~ft 
·1n1egialed de.bugger included with Quick C.Ofwtrnsdproo.d1W11D9'~Cll"•~td~alll*'r~tiolOlrl.. 

~•lM85GRln:l~lnc 1111290 

Turbo Cand Turbo Pascal owners, upgrade now! 
CALL (800) 543-7543 
If you're a registered Turbo Cand/or Turt>o Pascal owner. you can upgrade and get the 
lalest version of your favorite language, plus bolh Turbo Asserrbler and Turbo Debugger, 
all at special upgrade prices. Whether you order by phone or mail. be Siie to include 
yolX old Turbo Pascal and/or Turbo Cserial nurrtiers and lhe code PL02. 

Mail coupon to: Borland, Attn: Dept PL02, 1800 Green Hills Road, 
P.O. Box 660005, Scotts Valley. CA 95066-0005. 

UPGRADE OFFERS For registered Turbo Pascal* and Turbo c• owners! 
(Unregistered owners, see below•) 

City 

b quaity for tile upgrade p!ice you must give tile serial number of tile eqo.ivaloot proouct you aie upgrading. 

Upgrades for r~red Turbo Canc1 l.Jrtlo Pascal owners Suggested Upgrade 
Retail Price 

Please ched< boxlesl 

t D bbo C 2.0 Proles:siorel thiJc1eS both bbo - iJ1(i bbo 250.00 99.95 
DellJgger) 

2 D iJtJo Pascal 5.0 Prolessimal (<dldes both bbo - iJ1(i 250.00 99.95 
iJtJo Oeb.Jgger) 

3 0 iJtJo Pascal "'1tl 5.0 <Wade mrurl iJ1(i cisks NIA 49.95 
4 0 iJtJo c-.ill1 2.0 tWade mrurl <nl cisks NIA 49.95 

Please specify cflSkette size: Either o 51/4 OR o 31'.r' 
$ ____

Totrl l"Olix:t ;mut 

$ ____
CA iJ1(i MA residerls add sales tax 

$ ____
1n us p1ease add ss ~no 1or each l"oru:t 

$ ____
tn Cnda p1ease add sto ~no ror each proru:t 

$ ____
TOlal amount enclosed 

P3yrnerl: D VISA D MC D ~ D Bri Draft Cleat Clld expratJon dale: _)_ _ 

Ca-dt I I I I I I I I I I I I I I I I I 

' 
~..:".~~~~~n;,~~.,c.=~~!.i~==,!..~==:..:;;:::;,.~"":;:;'=~~=~"~-ll. rgaa~m..i~bobe- r~ 1gaa 
Circle 37 on R£tuhr Service Card (DEALERS: 38) 

I 
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PRODUCTS IN PERSPlrCTIVE 

67 What's New 

89 Short Takes 

Toshiba 3-in-One P321SLC, 
a color dot-matrix printer 
Illustrator 88, PostScript 
drawing gets better 
AppleCDSC, 
a new CD-ROM drive 
Super PC-Kwik 
and PolyBoost II , 
two great caching programs 
Tickler/2, a powerful 
personal scheduler 
Zortech Comm Toolkit , 
some eye-opening programs 

f'IRST I 1PRESSIONS 

151 	 Borland Beefi; Up Its Languages 
by Rick Grehan 
and Tom Thompson 
Turbo C and Turbo Pascal get 
upgrades, but the big news is 
an assembler and a debugger. 

157 	 Presentation Manager 
and LAN Manager 
by Steve Apiki and Stanford Diehl 
A graphical interface and network 
support carry OS/2 well beyond 
the traditional DOS environment. 

REVIEWS 

164 	 Product Focus: 
80386s for the Masses 
by Steve Apiki and Stanford Diehl 
Twenty 80386-based clones 
offering a revolutionary 
feature- affordability. 

E'JTE 
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Adobe lllustrator/89 

EXPERT ADVICE 

101 	 Computing at Chaos Manor: 
Stick Shift or Automatic? 
by Jerry Poumelle 
Jerry takes a look 
at Windows and Sprint. 

119 	 Applications Plus: 
Sprint with Caution 
by Ezra Shapiro 
Ezra tests Borland's new 
word processor. 

129 	 Down to Business: 
Be Secure, Not Sorry 
by miyne Rash Jr. 
Your computers and data 
need protection from 
accidents and malice. 

133 	 Maclnations: 
MS-D<>S,MinlFans,Math, 
and Mice 
by Don Crabb 
These tools make 
the Mac a multifaceted 
machine. 

137 	 OS/2 Notebook: 
The Good News 
and the Bad News 
by Mark Minasi 
There's a price to pay 
for all OS/2's features. 

143 	 COMl: 
Back to the Future Again 
by Brock N. Meeks 
Prodigy may be the 
breakthrough computer 
conferencing system. 

179 	 Bucking the System 
by John Unger 
Dell ' s System 310 provides 
optimized performance 
at a minimized price. 

185 	 The Odd Couple 
by Wayne Rash Jr. 
The Amstrad PPC640 
and the Epson Equity LT 
have little in common 
beyond portability. 

194 	 Bringing the Outside World 
Into a Macintosh 
by LtJurence H. Loeb 
A look at five low-end 
scanners that bring text and 
graphics to the Mac. 

201 	 Smalltalk ala C 
by Namir Clement Shammas 
C_Talk provides 
powerful object extensions 
to Cina Smalltalk-like 
environment . 

209 	 Turbo Prolog Revisited 
by Alex Lane 
Version 2.0 is a cut above 
the original version 
with enhanced database 
and graphics features. 

215 	 D the Data Language 
by Pam Oppenheim 
An alternative to dBASE 
for developing 
custom applications . 

223 	 Suit Yourself with Sprint 
by Lamont Wood 
A high-end word processor 
that you can customize . 

230 	 Review Update 
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IN DEPTH 

234 	 Introduction: Hypertext 

237 	 A Grand Vision 
by Janet Fiderio 
After 43 years , hypertext 
applications are coming out 
of research labs and into 
the market . 

247 	 From Text to Hypertext 
by Mark Frisse 
Convert on-line printed 
documents into hierarchically 
structured hypertext . 

255 	 The Right Tool for the Job 
by Michael L. Begeman 
and JefJConklin 
Hypertext offers an 
idea I model for the systems 
design process. 

268 	 Hyper Activity 
Hypertext products , services , 
and information. 

FEATURES 

270 	 PC Power, Part I: 
Power Protection 
by Mark Waller 
Just what do those power 
protection devices do , 
and how well do they do it? 

HAND ON 

283 	 Ciarcia's Circuit Cellar: 
A Supercomputer, Part I 
by Ste ve Ciarcia 
Steve discusses the basics 
of multiprocessing. 

293 	 Some Assembly Required: 
Floating-Point without 
a Coprocessor, Part 2 
by Rick Grehan 
Getting numbers to and from 
a binary floating-point 
mathematics package. 

DEPARTMENTS 

6 Editorial : The Russians 
Are Coming 

11 Microbytes 
22 Letters ' , 

33 Chaos Manor Mail 
38 Ask BYTE 
so Book Rev iews 

339 	 Coming Up in BYTE 

338 Editorial Index by Company 
340 Alphabetical Index to Advertisers 
342 Index to Advertisers by Product 

Category 
Inquiry Reply Cards: after 344 

PROGRAM LISTINGS 

From BIX: see 232 
From BYTEnet: 
cal l (617) 861 -9764 
On disk or in print : 
see card after 312 
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SOUTHERN CA, AZ., NM, LAS VEGAS 
Jeck Allderson (7141 551-12112 
Tom Harwy 12u1 "'°'&2&3 

NORTff PAClFIC 
HI, WA, OR, ID, MT, NORTHERN CA, NV (except 
LAS VEGAS), UT, WESTERN CANADA 
Mike Kl!IS8ber1h (4115) 382-<800 
Bill McAlee (41") 34M100 

TELEllARKETINQ 
L. Bradley Browna D'rector 
Susan Boyd Admir>SlrBtive AssiSJant 

BYTE BITS (bl!) 

Don Ha!Jl&r (903) 92'-&30 


lHE llUYEA'S MART (1"21 
Mark Stone (903) 92'-371-1 

REWONAL 4DYERTl81NG 8ECTION8 
MIO.ATLANTIC, METRO NY & NEW ENGLAND, 
SOUTHERN CALIFORNIA 
Elise Llater (8031 D2..aa30 

MIDWEST, PACIFIC NORTHWEST, 
METRO NY & NEW ENGLAND 
S<:on Gagnon (803) 124-1e30 

SOUTHEAST, SOUTHWEST 
Denise Vernier (803) 924-112&1 

BYTE DECK MAILING!! 
National 
Ed Ware (9031 t24-t1H 

A/fJC COMPUTING DECK 
COMPUTING FOR EHQINEERS OE.CK 
Mary Ann Gould Ing (8031924-tHI 

INTl!RNATION"L ADVERTISING ULES STAFF 
See listing on pa99 341 . 
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Integrated Software for 
S hematics & PCB rtwork 

Introducing HiWIRE"!:Plus 

Wintek's smARTWORK<>'I' 
pioneered low-cost printed ­
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HiWIRE-Plus, integrating 
HiWIRE's schematic features 
with a powerful printed-circuit­
design facility. 

Creating Schematics 

With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
chang ing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 

Circuit-Board Design 

HiWIRE-Plus gives you all the 
design freedom you want: you 
choose the grid size, trace widths, 
and pad shapes. The board size 
and number of layers are vir­
tually unlimited. HiWIRE-Plus is 
perfect for surface-mount, micro­
strip, and ECL applications. 

CURRENT VERSIONS 

KIWlRE , v, ,,., : om ARTWORK, v' 4•' 


Circle 177 on Reader Serl'ice Card 

HiWIRE·Plus Advantages 

D 	One tool for schematics and 
printed-circuit artwork 

D 	Easy-to-learn menu-driven 
operation; complete docu ­
mentation and tutorial 

D 	Schematic libraries with TTL, 
CMOS, ECL, ladder, micro­
processor, and discrete 
components 

D 	Netlist and bill-of-materials 
utilities included 

D 	Circuit boards up to 60x 60 
inches and 256 layers 

D 	Variable grid size, trace width, 
and pad size (.001 " resolution) 

D 	PCB library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 

D 	Schematic-to-layout cross­
checking 

D Design-rule checker 

D 800 number for free support 

•t WJlflE", 'D•nARl\0.0RK. "W•r'\COlo. • o()l'IQ tno \A.~N(!), ""'°'° ·"" 
rl'(J~l·fcd 1r1ldemwk.s ol W1n ta~ CCfwnco~ 

System Requirements 

D 	IBM PC, XT, AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 

D Microsoft Mouse 
D IBM ProPrinter or Epson 

dot-matrix printer, and/or 

D Houston Instrument or 
Hewlett-Packard pen plotter 

Higher Performance 
Better Value 

Still only $895, HiWIRE-Plus 
delivers quality schematics and 
PCB artwork. You don't need to 
guess if HiWIRE-Plus is right for 
you -we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you. 

Wintek Corporation 
1801 South Street 
Lafayette, Indiana 4 7904-2993 
(800) 7 42-6809 or 
(317) 742-8428 
FAX: (317) 448-4823 
Telex: 70-9079 

Europe: RIVA ltd., England, 
Phone: 0420 22666. FAX: 0420 23700 
Australia : Entertainment Audio pty, ltd.• 
Phone: (08) 363-0454 
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EDITORIAL • .Fred Langa 

THE RUSSIANS 

ARE COMING 


And they' re looking 
to do business with 
some very interesting 
software 

0 
n a steamy Friday in New York 
late last summer, some mem­
bers ofBYTE's staffmet with a 
group of senior Soviet com­

puter scientists. The purpose was to 
learn about the state of the art in Russian 
computer technology and to see demon­
strations of IBM PC AT-based software 
that they hope lo export to the West. 

Almost the entire Soviet delegation 
was made up of members of the USSR 
Academy of Sciences. Attendees in­
cluded Boris Batalov, head of the Scien­
tific Research Institute; Lev Bogdanov, 
chief of the Department of Applied Phys­
ics and Mathematical Sciences for the 
Presidium; Vadim Kotov, deputy direc­
tor of the Siberian Computer Center; and 
Alexander Vasenkov, head of the State 
Committee for Computer Technology. 

Their software demonstration is a self­
running "film" (their word)-sort of a 
Dan Bricklin-like demonstration: a fast­
moving, sound-and-color canned presen­
tation of mock-up screens that are meant 
to reflect the actual product. Lots of col­
ored windows pop up everywhere, with 
native Russian explanations ofwhat's go­
ing on translated (and, sometimes, con­
fusingly transliterated) into English. In 
all, it's very interesting. 

The demonstration includes a power­
ful equation solver; a simpler, for-fun 
program for solving mathematical puz­
zles; a database you can query in natural 
language to find out (using their exam­
ples) when Good Night, Little Ones is 
playing on State TV; a time planner/proj­
ect management package (interestingly, 
they call it "plan" management); a mac­
roeconomics modeler (their demonstra-
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tion actually models the Russian State 
economy through the year 2000); and 
lots of information on the expert-system 
technology they used to construct these 
programs from "modules." 

Vadim Kotov, who did most of the 
talking for the group, stressed that their 
system was not just a set of tools, but a 
"factory" of interconnected applications 
that can be used to create complex pro­
grams in a very short time. 

It all looks very flexible and modular; 
it's written in a powerful hybrid of Pro­
log and Smalltalk-sort of an object­
oriented Prolog. 

The whole demonstation is clever, 
flashy, and unabashedly commercial­
they're looking for American companies 
to market their "software factory" tech­
nology. (And vice versa: DataEase Inter­
national set up their visit to the United 
States and as a result will be selling a 
database program in Russia.) 

Because the demonstration software 
gives a glimpse into a heretofore largely 
unknown portion of the microcomputing 
community, we'll make the program 
available in the listings area of BIX so 
you can see it for yourself: Look for 
RUSSIAN I .ARC, RUSSIAN2.ARC, 
and RUSSIAN3 .ARC in the FromBYTE 
area. You'JI need a computer with EGA 
to see all the demonstration, although 
some parts of it will work on mono­
chrome systems. 

We also saw another program sepa­
rately demonstrated: Lexikon is a Rus­
sian word processor similar to WordStar 
but not a clone. Kotov said he was partic­
ularly proud of the thesaurus included 
with this product; Russian uses a number 
of declensions, so a thesaurus has to be 
clever to work well. 

Kotov's group has been busy. For ex­
ample, it designed the typesetting system 
for Pravda (with a circulation of 10 mil­
lion, it's one of the world's largest publi­
cations). The Pravda system uses multi­
processing, and it has a "flat" structure 
(i.e., one layer of modules rather than a 

hierarchy of modules and submodules). 
Kotov's group also recently designed 

the first Soviet 32-bit microcomputer: It 
looks more like a PDP-1140 than a desk­
top system. At its heart is a basic multi­
processing chip with reduced-instruc­
tion-set-computer-like architecture. The 
processor is "something like a Trans­
puter," but they do not use Occam, the 
multiprocessing programming language 
developed for the Transputer by INMOS. 
Nor do they use the asynchronous com­
munication bus developed by INMOS. 
Instead, they use a FIFO synchronous 
channel. 

By coincidence, we had brought along 
a Definicon two-Transputer board to 
show them; the chips occupied barely 
half of one AT-style card. Kotov said the 
equivalent Soviet silicon and support cir­
cuitry would fill a volume about half that 
of an entire AT system. 

One of the Russians mentioned that 
there were 200,000 personal computers 
in the Soviet Union, most of them Rus­
sian-made clones of the IBM PC and AT. 
They would like to buy or build 80386­
based systems, but the most advanced 
chip that can be legally sold to them is an 
80286 running at 12. 5 MHz or slower. 

The most popular programming lan­
guage in the Soviet Union is C, followed 
by Pascal andModula-2 . The Soviets use 
C primarily under the Unix operating 
system. 

Most computers are in offices, but a 
small number ofprogrammers are able to 
take their computers home to work there. 

Because of a shortage of Western cur­
rency, most Soviet institutions get only 
one copy of BYTE, which goes in the li­
brary. When the issue arrives, Kotov 
says, a line of people forms to sign up to 
read it. Kotov says he and his colleagues 
refer to the magazine as "PlayBYTE, be­
cause it bas so many interesting things to 
look at." 

-FndLanga 

Editor in Chk/ 


(BIX name ''flanga ") 


6 









WINDOWS FOR DATA® 


Ilf you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the· 
art user interface. 

IM' Create and manage menus, data-entry forms, context­
sensitive help, and text displays - all within windows. 

Ii!' Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage­
ment. Run the same source code in PCDOS and OS/2 
protected mode. 

~Build a better front end for any DBMS that has a C­
language Interface (most popular ones do). 

-·--- -·· ----·1 
FROM END TO BEGINNING 

Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en­
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex­
clusive built-in debugging system. 

YOU ARE ALWAYS IN CHARGE 
Control functions that you write and attach to fields 

andbr keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can Imagine. 

r ~: ··s~- -0•,..;_·~ .• 

OUR WINDOWS" .,... , < .,.I' ·- . • . Will OPEN DOORS 
I I Our wlnd01.Vs will open doors to 

new markets for your software. 
High-performance, source-code· 
compatible versions of Windows 
for Data are now available for 
PCDOS, OS/2, XENIX, 
UNIX, and VMS. PCDOS 

versions are fully compatible with Microsoft Windows. 
No royalties. 

MONEY BACK GUARANTEE 
You owe it to yourself and your programs to try 

Windows for Data. If not satisfied, you can return It for 
a full refund. 

Prices: PCDOS $295, Source $295. OS/2 $395. 
XENIX $795. UNIX, VMS, please call. 

NO WALLS 
If you've been frustrated by the limitations of other Call: (802) 848-7731 ext. 51 

screen utilities, don't be discouraged. You won't run into Telex: 510-601-4160 VCSOFT FAX 802-848-3502 
walls with Windows for Data. Our customers repeated· 
ly tell us how they've used our system in ways we never Vermont 21 Elm Ave.
imagined - but which we anticipated by designing Win­

dows for Data for unprecedented adapatability. You will Creative Richford, 

be amazed at what you can do with Windows for Data. • Software VT 05476 


http:wlnd01.Vs


MICROBYTES 


Staff-written highlights ofdevelopments 
in technology and the microcomputer industry 

Language Lets Anyone Do Windows, Develop Programs 
with Modern Look, Graphics Interface 

Developers at Camegie­
Mellon University in 

Pittsburgh say they've got a 
computer language that will 
let nonprofessional pro­
grammers write programs 
that use those hot graphics­
oriented features characteris­
tic of today's operating sys­
tems, such as windows, pull ­
down menus, and multifont 
text. The language is cT, 
short for CMU Tutor. Tu­
tor was originally part of the 
PLATO educational system 
at the University ofJllinois, 
but according to Bruce 
Sherwood, associate director 
of Carnegie-Mellon• s Cen· 
ter for the Design of Educa­
tional Computing and one 
of cT's developers, this new 
language goes far beyond 
the original. 

The language is "really 
designed for any kind of 
computer programming, in­
cluding research computing. 
It's a general-purpose lan­
guage for any situation where 
you 're going to have a mod­
ern user interface," Sher­
wood said. It's also highly 
machine-independent, he 
said, because cT implemen­
tations are designed for font 
and graphics rescaling; the 
same cT source code will run 
on a Mac, a Sun, an IBM 
RT PC, and a microVAX­
and on most of those ma­
chines, Sherwood said, cT is 

the only language that lets 
ordinary people program 
using graphics and multi­
font text. 

"One way of describing 
Tutor languages is to say that 
their goals and methods are 
reminiscent of a very good 
BASIC," Sherwood said, 
but cT begins "from the ex­
pectation that you're writ· 
ing a program for somebody 
else to use." For example, 
Tutor's input statement lets 
the program not only get in­
put from the user, but also 
make sure it's the right 
kind of input. "The program­
mer doesn't have to do all 
the analysis to make the va­
lidity checks. You're en­
couraged to look," Sherwood 
said. 

"There are five things 
any language has to do. Cal­
culate, display, sequence, 
analyze input, and read and 
write files . Where cT is 
strong is display, sequence, 
and analysis." 

A cT program consists of 
a set of root-level procedures 
called "units"; these can 
accept parameters by value 
or address and return a re­
sult. Units are linked with 
the commands next and 
previous: A user can pull 
down a menu and click on 
previous and review the pre­
vious unit. "With Tutor­
class languages, a program is 

really a whole archipelago 
of these unit islands, and 
there are some interesting 
structures between the is­
lands," Sherwood said. 

Source and execution 
windows are both active; be­
cause fonts and graphics 
can be scaled, you can see a 
miniature version of your 
execution window if you like. 
A programmer can select a 
source-code coordinate by 
clicking the mouse at a 
point in the execution win­
dow. There'salsoanon­
line reference manual, com­
plete with working 
examples that you can cut 
and paste into the source 
window and execute. "It's a 
fabulous situation for pro­
gramming by example," 
Sherwood said. 

At Carnegie-Mellon, cT 
has been in use for a year, 
but it's only now becoming 
commercially available. The 
Macintosh version, which 
runs on the Mac Plus, the 
Mac SE, or the Mac II, is 
$92.50 from cT Distribution, 
Center for the Design of 
Educational Computing, 
Carnegie-Mellon Univer­
sity, Pittsburgh, PA 15213, 
(412) 268-5638. An IBM 
PS/2 version will follow 
shortly, and a Unix version 
(running under X-Windows) 
should be available later 
this year. 

Texas Instruments Mixes GaAs and Silicon on Same Chip 

I n the chip-making busi­
ness, silicon and gallium 

arsenide (GaAs) are like 
water and oil-they just don't 
mix. The standard ways to 
make chips from each sub­
stance are almost com· 
pletely incompatible; silicon 

chips use TTL-level inputs 
and outputs, for example, 
while GaAs typically runs 
at microwave frequencies. 
It's only recently that one 
company, Gazelle, has created 
a GaAs cllip that can be used 
in conjunction with conven­

tional silicon chips. 
But Texas Instruments 

researchers have now demon­
strated the first ICs that 
contain both silicon and 
GaAs transistors on the 
same piece of silicon. Ac· 

continu1 

NANOBYTES 

• "Computer Chip 
Saves Nation from Attack 
of Killer Bees." We 
might be seeing that 
headline sometime in 
the future if researchers 
at a Martin Marietta lab 
in Oak Ridge, Tennessee, 
succeed in a project that 
will use a chip to track 
the infamous killer 
bees. The device, which 
a spokesperson said 
weighs " about as much as 
a grain of salt," will 
transmit an infrared sig­
nal that can be picked 
up as far as a mile away. 
Researchers, who want 
to monitor the mating and 
foraging habits of the 
aggressive creatures, have 
managed to glue the 
chips to captured bees, 
and the bees have been 
able to fly with the chips 
stuck to their bellies. 
The engineers hope to 
have a working trans­
mitter by next year. The 
deadly buzzers are pro­
jected to cross the Te.xas 
border into the U.S. in 
the next few years. 
• The new MatbStation 
program from MathSoft 
(Cambridge, MA) not 
only cuts coding chores 
but also lets you laser­
print a screenful of equa­
tions and formulas and 
get a page that looks like 
it came from a typeset 
textbook. The program, 
which is an interesting 
combination of page-lay­
out and equation-solving 
software, converts the 
material on screen (dis­
played in WYSIWYG 
style) to PostScript. 

You control the fonts 
and spacing. But the pro­

continued 
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gram also parses and 
compiles the equations 
you input, using the 
host system's FORTRAN 
compiler. MathStation, 
which company VP and 
MathCAD creator Allen 
Razdow said is based on 
the concept of an incre­
mental compiler, inter­
prets equations as math­
ematical objects and 
generates executable 
FORTRAN code, which 
can be used in other ap­
plications. Any equation 
can be converted into a 
FORTRAN77 routine, he 
said, freeing the user 
from such chores as cod­
ing and debugging. Al­
though the first version 
($9500 per license) runs 
only on Sun 3 and 4 
workstations, the com­
pany intends to do an edi­
tion for the Sun 386i. A 
Mac II version will have 
to wait until the ma­
chine supports X-Win­
dows, Razdow said. 
• Despite U.S. software 
companies swooping like 
Chuck Norris into Far 
East countries where pi­
racy is said to be ram­
pant, the problem of Ille­
gal copying is probably 
going to get worse , says 
one attorney who has 
studied the problem. You 
can go to Hong Kong 
and get Lotus 1-2-3, 
dBASE, Word, or other 
programs for about $6 a 
package, Los Angeles 
lawyer Mike Scott told us 
after a fact-finding mis­
sion to Hong Kong and 
China, neither of which 
has laws protecting soft­
ware copyrights . Soft­
ware pirating is worse in 
Hong Kong, where it's 
an industry controlled by 
organized crime, he 
said. Customers from the 
U.S., Australia, and 
Singapore buy suitcases 
full of software, Scott 
said. And a contact in 

C:Onlim4ed 
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cording to Hisashi Shichijo, 
who developed the new pro­
cess along with Richard 
Matyi, "This means we can 
take advantage of the merits 
of gallium arsenide and sili­
con on the same chip." 

Shichijo said the new 
process is significantly more 
complicated than the Ga­
zelle approach, which will 
allow designers to mix 
GaAs and silicon chips on the 
same circuit board. The 
new TI process mixes the 
materials on the same chip. 
"A chip designer tradition­
ally has to choose between 
the two," Shichijo said. • 
"Gallium arsenide is faster, 
but it has problems-it's 
small, it's fragile, it 
breaks, it has defects-so it's 
not possible to build large­
scale circuits. What we've 
done is to deposit localized 
gallium arsenide films on a 
silicon substrate, so you can 
add GaAs devices or circuits 
to silicon circuits." 

This makes large-scale 
GaAs circuits practical, but 

because the silicon and 
GaAs circuits can be mixed 
on a chip, large-scale GaAs 
won't usually be necessary, 
Shichijo said. "You can put 
the GaAs where you'd really 
like to have speed, and use 
silicon for the rest of it." For 
example, silicon memory 
could incorporate GaAs con­
trol logic for better re­
sponse time; a dense silicon 
microprocessor might have 
an integrated GaAs register 
file or cache. 

In developing the GaAs­
on-silicon epitaxial growth 
technique, the TI research­
ers aimed to develop a pro­
cess that could be applied 
directly to high-volume pro­
duction. According to Rich­
ard Matyi, "Because silicon 
processing is extremely sen­
sitive to the presence of 
impurities-and GaAs essen­
tially represents an impur­
ity-we completed silicon 
processing before we added 
the GaAs. And although it 
would have been simpler to 
grow the GaAs atop the sili­

con in layers 2 to 3 micro­
meters thick, we decided to 
embed the GaAs islands in 
the wafer to produce a copla­
nar surface. Devices with 
such flat surfaces are easier 
and more cost-effective to 
manufacture in high volume, 
and they're more reliable." 

Shichijo said GaAs opti­
cal devices, such as lasers, 
could be included on silicon 
chips to speed up chip-to­
chip communication by a 
factor of IO. To demonstrate 
the new chip, the research­
ers produced several ring os­
cillators that mixed silicon 
CMOS and GaAs metal 
semiconductor field-effect 
transistor circuits. 

But some designers say 
GaAs has a long way to go 
before it's a commercially 
viable component of desktop 
computers. They think it 
will be a long time before 
chip makers can produce 
GaAs on silicon substrates at 
good yields. and they may 
never overcome problems in­
herent in GaAs circuitry. 

DCA/lntel Spec Could Mean Communications 
without Bit-Twiddling 

The new DCA/lntel 
Communicating Appli­

cations Specification 
(CAS), put into the public do­
main in August, could sim­
plify electronic com­
munications if enough 
hardware and software ven­
dors use it to develop com­
munications interfaces for 
use in their applications. 

CAS is a specification for 
writing code that intermedi­
ates between an application 
and a communications ser­
vice. Using CAS, applica­
tions can transparently direct 
output to the communica­
tions device in· much the 
same way that data is trans­
parently sent to a printer. 
The initial release of CAS 
supports communications 
only via facsimile modem 
hardware (such as Intel's new 
Connection CoProcessor). 

However, subsequent re­
leases will support Hayes­
compatible modems and 
PC-mainframe communi­
cations boards. 

A software developer can 
use the CAS to write a com­
munications program, 
which can be integrated with 
the primary application. 
Symantec has already inte­
grated CAS functions with 
its Q&A software, allowing 
Connection CoProcessor 
users to transparently send 
Q&A fiJes to other fax ma­
chines by selecting a menu 
option from within Q&A. 
Other software vendors, such 
as WordPerfect, Borland, 
Lotus, and Ashton-Tate, said 
that they will support the 
CAS. 

The CAS consists of two 
hardware-independent soft­
ware components. The Res­

ident Scheduler controls the 
destination and scheduling 
of file transmissions between 
the sender and the recipi­
ent. The Transfer Agent, 
similar to a device driver, 
handles the details of con­
necting to the recipient, en­
suring accurate data trans­
mission, and disconnecting 
from the communications 
session. CAS provides 
rules, codes, and functions 
for implementing the sched­
uling and device driver tasks. 

Widespread support of 
CAS could have a major im­
pact on the often-incompat­
ible world of electronic com­
munications. One company 
is working on using CAS and 
the Connection CoPro­
cessor as a gateway to allow 
remote users to access 
LANs at 9600 bps. With 

continued 
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Singapore said residents 
there can easily go to 
Malaysia and pick up pi­
rated products. Relentless 
legal pressure could 
make it too expensive for 
pirates to operate, Scott 
said. "Doing one raid 
and having a news con­
ference won't solve the 
problem." 
• Unix and OS/2 will 
be the prevalent operating 
systems in server envi­
ronments, according to a 
new report from Forres­
ter Research (Cambridge, 
MA). And why's that? 
Primarily because they 
stay basically the same 
across different vendors' 
hardware and free users 
of client/server systems 
from proprietary de­
signs, a Forrester re­
searcher said. By 1992, 
Unix will be the big oper­
ating system on higb­
end database and fault­
tolerant machines, and 
OS/2 will be used with 
more than half the file 
and print servers, the re­
searchers say. 
• Unix is also the best 
environment for elec­
tronic publishing, says 
another research group, 
because of its multi­
tasking, multiuser fea­
tures. "Efficient han­
dling of graphics is the 
name of the game," 
said Ajit Kapoor, vice 
president of CAP Inter­
national (Norwell, MA). 
And Unix does that bet­
ter than any other operat­
ing system currently 
available, he said. Unix 
skeptics, though, say it 
lacks the applications to 
woo new users. But Ka­
poor said all that will 
change. And how about 
that user interface? Al;­
cording to CAP, Unix 
proponents expect that 
the cosmetic surgery 
proposed by AT&T/Sun 
and the Open Software 
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built-in support ofCAS in 
software applications, trans­
parent file transfers and 
electronic messaging will be 
possible between incompat­

ible or remote systems. As 
Borland' s Rob Dickerson 
put it, "You won't have to be 
a bit-twiddler to use com­
munications." 

Contact Intel PCEO at 
Mail Stop C03-07 , 5200 
Northeast Elam Young 
Pkwy., Hillsboro, OR 97124 
or call (800) 538-3373. 

Memory Chips Have Brains, Do Processing Jobs 

After hitting too many 
snags and nixing a proj­

ect to build a massively par­
allel matrix-multiplication 
analog chip for pattern-rec­
ognition applications, Oxford 
Computer (Oxford, CT) 
founder Steven Morton hit 
upon the idea of what he 
calls "intelligent memory 
chips." With Morton's de­
sign, adding memory also 
adds processing power. The 
chips, which are strung to­
gether in a module that fits 
in the palm of a hand, do 
more than serve as memory 
devices; they also take care 
of some of the processing 
chores, which gets around the 
slowdown caused by mov­
ing bits back and forth be­
tween memory and the cen­
tral processor. 

In an interview at the In­
ternational Conference on 
Neural Networks, Morton 
said that standard memory is 
inefficient for matrix­
intensive applications, such 
as three-dimensional graph­
ics and pattern recognition, 
because data must be 
moved out of memory to a 
separate processor for com­

putations and then returned 
to memory for output of the 
results. Intelligent memory 
chips have the capacity to 
perform "intense computa­
tions and work coopera­
tively," he said. The capabil­
ity to perform on-board 
matrix manipulation also dis­
tinguishes the chips from 
so-called smart memories, 
such as video dynamic 
RAMs, that include on-board 
shift registers. 

Morton points out that 
his chips are not suited for 
applications that don't re­
quire intense matrix manipu­
lation-so don't plan to re­
place your conventional 
memory chips and expect a 
blazing performance increase 
with your word processor. 
And he's currently looking 
for financial support to 
manufacture the chips and 
expects availability in the 
third quarter of 1989. 

The chips can be config­
ured in "intelligent memory 
modules " that contain from 
64K bytes to 1 megabyte of 
storage to provide 1.28 bil­
lion 8-bit multiplications and 
additions per second for 

image processing; 40 million 
32-bit multiplications and 
additions per second for 2-D 
fast Fourier transforms and 
real-time 3-D graphics; or 80 
million floating-point oper­
ations per second. 

Each chip provides its 
part of the matrix solution; 
the partial results are then 
accumulated to come up with 
a final solution . A control 
chip manages the partial re­
sults and provides interfac­
ing to the host bus. All this 
occurs without transporting 
blocks of data in and out of 
memory, tying up the bus, 
and slowing down the central 
processor. Morton envi­
sions a graphics board with 
his special chips that plugs 
into a system's bus. 

Morton claims that his 
approach skirts the Von Neu­
mann bottleneck encoun­
tered when intense computa­
tional activity can clog the 
data bus and overload the 
processor. "With memory 
actually manipulating the 
matrix information, the 
central processor can go off 
and do other things ," he 
said. 

Program Will Help with Conceptual 3-D Design 

Most CAD and solid 
modeling programs to­

day are intended for prepar­
ing detailed, completed de­
signs. However, conceptual 
and preliminary design tools 
are mainly limited to 2-D 
drawing programs. Most de­
signers still do most of their 
preliminary work on paper 
and then transfer the design 
to the computer. One of the 
main problems with con­
ceptual design on the com­
puter is the difficulty of lo-

eating and specifying points 
or features of the object in 
3-D space. Of course, you 
can specify any point if you 
know its coordinates, but in 
the early stages of design, 
you're not thinking about di­
mensions or coordinates. 
You want to be able to intu­
itively locate the point on 
the screen. 

To facilitate conceptual 
design on computers, re­
searchers at Stanford Uni­
versity are working on a geo­

metric editor called a "cut­
plane solids editor." Instead 
of using a cursor to locate a 
point on the screen, the cut­
plane editor uses a trans­
parent plane that you can 
move through space with a 
mouse or some other pointing 
device. The plane provides 
a perspective in relation to 
other points on a 3-D ob­
ject. According to grad stu­
dent Larry Edwards, "the 
objective is to enable the user 

continued 
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120 MBytes ofpower, speed and security

in a revolutionary, removable hard drive. 


At last, the Disk Pack gives 
you everything )'ou've al­
ways wished for in a data 

storagesystem. The speed and high 
storagecapacity of ahard drive.The 
ease and convenienceof a noppy disk­
ette. And thesafetyof a tapebackup. 
All wrapped up in a ·tale-of-the-art 
ruggedunit, about the ize of a paper­
backbook. Designed to makeyour life 
a lot simpler and moresecure. 

True portability is here 
just picture this: With the Disk Pack 
you carry your whole work environ­
ment with you, wherever you go. All 
your fil es, all your data stayorga­
nizedand configured just the wa)' you 

uwk 0111·

created them. Between 
your officeand remote 
sites. Or home. Or an ­
other department. You 
can even mail a Disk 

Pack. It 's that 
rugged. 

The Di k l'11ck frrPs 
)'Oil/mm 1be coustrm'nts 

of JL1·1•tf compulers. l\mr tl'/)()fe 
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Total security for your data 
Simply slide out a Disk Pack module 
and lock away your entire business 
customer base am.I payroll figures in 
a draw r or safe. Same for lawyer 

banker or accoumam sensitiv data 
and Uncle Sam confidential infonna­
tion. All fully secured in a snap. 

Get /111/ d11tt1/)()rt11b/ll/y1111d sc•c11rily 011 

lh•• nmrpuh•r of)mu- cbofctt. Maclntrub. 
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Blazing speed 

Rock-solid reliability 

Limitless expansion 


Br akthrough technology makes the 
Disk Pack four to fi ve times more 
reliable than other removable prod­
ucts. Access times as lowas 13 ms 
mak it one of the fastest harddrives 
on the market. The Disk Pack doesn't 
limit you to a single storagecapacity 
either. You can interchange 20-, 40-, 
80-or 120-MByte modules in your 

For more information call 

1-800-322-4744 

~D1sKPACK 
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sy tern and between systems. Link 

modules up for a whopping Half­

GByte + of on-linedaLa. Store them 

for unlimited off-line data. And do 

lighu1ing-fastdata backup . 


That's not all. The Disk Pack turnsa 
hared computer intoyour fu lly per­


. on al machine within seconds. It's 

ideal fo r space grabbingapplications 

such as color graphics, CAD, or 

mu ic. OneDisk Pack module does 

the job of 

I00 diskettes. 

Ten times 

faster. And with 

a lot le~ hassle. 
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well on any Mac, Apple, PC-compati­
ble or PS/2 computer. It's that advanced. 


Dealer inquiries welcome 
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Foundation will make 
Unix more attractive to 
people baffled by grep 
and a.wk. As for another 
multitasking system, CAP 
said those Unix users 
surveyed say OS/2 won't 
affect their commjtment 
to Unix. 
• lf you think LCDs are 
used on ly in watches and 
laptop computers, check 
this out. Hitachi America 
(Sunnyvale, CA) has a 
new LCD-based display 
that measures 2 meters 
across, has a resolution of 
2000 by 2000, and has 
three lasers projecting the 
primary colors through 
high-resolution LCD light 
valve . The display is 
controlled by its own 
computer, which has a 
seria l port and hard disk 

continued 

to see visual clues between 
the cursor and the object in 
question." 

The plane can be trans­
lated and rotated in rea.l time 
to intersect an object at any 
location or angle, thereby 
eliminating the need for 
multiple views and giving the 
user more of a feeling of 
actually working with a 3-D 
object. 

Once you have positioned 
the plane, all manipulations 
(line drawings, intersec­
tions, addition of object . 

primitives) are constrruned 
to occur within the plane . 
Currently , the cut-plane 
editor uses a polyhedral 
model to represent objects. 
The researchers can rotate 
and manipulate points in 
the cut-plane/object int.er­
section, rotate the object in­
dependentJy or in conjunction 
with the cut-plane, rotate 
about an edge or intersection 
line, or extrude a cross sec­
tion of the object. 

Eventually, the editor 
will have other object primi­

lives, such as curved sur­
faces, granularity, and visual 
features needed for concep­
tual design. The current ver­
sion is written in C and 
runs on a Silicon Graphics 
1400. Edwards said that 
Lisp would have been ideal , 
since the program involves 
the manipulation of lists, but 
that performance would 
have been too slow. The cut­
plane project is under the 
supervision of the Stanford 
Institute of Manufacturing 
and Automation. 

Prototype "3-D Computer" Stacks Processors 

T he prototype for a 3-D 
integrated circuit that 

packs 1024 processors into 
a single chip has been devel­
oped by scientists at 
Hughes Research Laborato­
ries (Malibu, CA) . The so­
called 3-D computer is the 

first step in developing an 
ultrafast machine that 
squeezes supercomputer 
power into a processor about 
the size of a tuna can. 

"The 3-D computer is an 
array processor, architectur­
ally and behaviorally," 

Hughes staff scientist Mike 
Little told Microbytes Daily 
(available weekdays on BIX). 
"That means it has a cer­
tain range ofapplications­
for example, image pro­
cessing, radar signal 

continued 
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verything it takes to add 
Postscript to your LaserJet II, 
including HP's blessing. 


Hewlett-Packard" and QMs· have made it easy 
to give your LaserJet Series Ir the desktop 
publishing power of the PostScripr page de­
scription language. 

The new QMS JetScript":' 
JetScript is the only Adobe PostScript 

controller upgrade authorized by HP and de­
signed specifically for the LaserJet eries ll. 
JetScript gives your printer the industry­
standard page description language to accom­
pany HP's PCL printer language. This expands 
your laser printing capabilities. Increases over­
all printer performance. Yet preserves HP func­
tionality and warranties. 

Do it yourself JetScript is easy to install. Just 

New forms of expre11ion The speed and 
power ofJetScript combine to give your LaserJet 
Series II a form of expression that's found only 
with PostScript. 

Simply, PostScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript's limitless 
flexibility and power the perfect complement to 
your LaserJet Series ll, giving you the high­
quality output you require. 

lmpresshte results People have come to expect 
impressive results from QMS-one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript­
based products than any other company. 

You'll get the same results from the new 
JetScript After all, it has HP's blessing. 

Laser Connection is a sales and marketing 
subsidiary of QMS. Call 1-800-523-2696 for 
the location of your nearest Laser Connection 
dealer. 
·1e1Script available for IBJ\1 PC.XT; IBM PC-AT; HP Veclro" 
andcompatible JX!rw11al computers, or the IBM PS/2"" Model 30. 

Circle 138 on Reader Service Card 
Th• followingore lratlom<>rlu o( th•lr resp«ti1•componles: 11r. H<Wlm·?ockard.. 
l.oserkl Serles II, llP VKtro o( Hcwleu-Piw:kard. Q~IS, JetSctlol, ASAP. Laur 
Conn<etlon o( OM '. Inc. PoslScrfpt o( Adobo Systems. UlM Pc.XT. IBM PC-AT 
and !BM PSl2 o( lnlern.>llonol Busine.. Machines Corp. 
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plug in two cards (one in your personal com­
puter•, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAPr~ (Advanced System 
Architecture for PostScript) proprietary tech­
nology for superior performance. All for less 
than half the cost of a new PostScript laser 
printer. 
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drive . The cost is 
$300,000. 
• To help solve the 
problems involved in 
dealing with massive 
amounts of information, 
the National Science 
Foundation has awarded 
grants to several univer­
sities with top-notch com­
puter science depart­
ments . At the University 
of California at Berke­
ley , they'll be working on 
a hierarchical storage 
system based on an ex­
perimental "super in­
formation server" that 
has an 80-million-in­
struction-per-second pro ­
cessor, I gigabyte of 
primary memory, I tera­
byte of optical disk stor­
age, 100 high-capacity 
disk drives, and a fiber ­
optic network. 

processing, weather model­
ing, and finite-element 
analysis." 

The chip consists of a set 
of stacked silicon wafers. 
Each wafer contains an 
array of 32 by 32 processor 
segments, each of which is 
connected to its four neigh­
bors on the wafer as well as 
to the other wafers in the 
stack. "We developed two 
technologies," Little said . 
"One involves connections 
through a wafer; the other in­
volves the connections from 
wafer to wafer. The new 
technology aJlows us to re­

think how to partition 
circuits ." 

To make a connection 
from one wafer to another. 
Little's team uses a "micro­
bridge": an inverted U on top 
of one wafer and on the bot­
tom of another. "When you 
stack the wafers, the pair of 
U 's intersect and form the 
connection between the two 
wafers," Little said . To make 
connections through a wa­
fer, the Hughes scientists use 
an innovative form of ther­
mal migration to create 
10,000 channels at a time 
in each wafer. 

TECHNOLOGY NEWS WANTED. The news staffat BYTE is 
interested in hearing abow new technological and scientific de­
velopments that might have an impact on microcomputers and 
the people who use them. If you know ofadvances or projects 
relevant to microcomputing, please contact the Microbytes staff 
at (603) 924-9281 , send mail on BIX to Microbytes, or write to 
us at One Phoenix Mill Lane, Peterborough, NH 03458. An 
electronic version ofMicrobytes. which offers a wider variety of 
computer-relaJed news on a daily basis, is available on BIX. 

To make the 3-D com­
puter, Little explained, 
" First we put the channels 
in , then we add the circuits­
conventional circuit fabrica ­
tion from a commercial 
foundry ." Instead of put­
ting a complete processor on 
each wafer, only one sec­
tion of the processor appears 
on each wafer; when the 
wafers are stacked, each 
column forms a complete 
processor. As a result, "the 
complexity of the processor 
is how deep it is, not its 
lateral extent," Little said; 
a more complex processor 
could be constructed by 
stacking more wafers 
on top of those al ready 
there. 

The current 3-D com­
puter contains 1024 proces­
sors in a 32- by 32-proces­
sor array; it's a fixed-point , 
16-bit computer in a chunk 
of silicon 3 inches square and 
a half-inch high . 
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With Afaplnfo, More Ways 
Than Ever To Map Your Data 

Pin Map. Aulcxnalically use Yl).J existiYJ Thematic. Use oor txlundarles (state Presenlalion. Use powerful graphics 

database (trom dBASE Ill or other.;) or county)or drawyour own (sales commands to add your own titles. 

with street maps thal we can suppl~ regions, election districts. elc.). Create legends and text. Create arrows. 

Maps from over 300 U.S. cities and adatabase lcx the region (population. wirmws 0< calloots. Tum oo 0< ott latiels 

towns cootam all attesses.acruate to average Income. etc.) Color code of points. streets. l)'ldges. regions. 

the correct block and side or the boundaries 0< entire regions based on etc. 

street Type any address and Maplnfo parameters you define. 

will find It fcx you. Call to the screen 

your complete record 


And that's Just asample. If you need to map your data, Maplnfo can do it for as little as S750. IBM PC or 
100% compatibles, with 640K memory, a hard disk drive, and graphics capability. 

To order, call 1-800-FASTMAP. In New Yor11 State, call 1·518-274-8673 (Telex 371-5584). 
Maplnfo Corp., 200 Broadway, Troy, NY 12180 

OBASE Ill is a traoematk ot Ashton·Tate IBM and IBM PC are trademaiks ol lntemallonal Business Machines Corp 
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Visual Database. Draw anythirYJ from 
attw plcri to aircraft deslgl St0<e data 
on any point Of region Create multiple 
layers to add flexibility to your displa~ 



These unretouched print 
samples show the superior 
print quality ofQMS.PS 810 
over printers using firs/­
generation print engines. 

ntroducing the Postscript laser printer
that blacks out at high speeds. 

'lbeaew 
8-pqe/mlnute 

PS810 

..uer Connection 

sx· print engine 
QMS- covers solid areas and 
laser prints fine detail 
printer better than previous­

generation engines. 

@1987 1

The new QMS-PS• 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript", and the superior print know-how of 
QMS, an industry leader. 
Under the hood OMS ASAP"' (Advanced Sys­
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PostScript printers. 
As a result, QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro­
ductivity. In addition, the QMS-PS 810 Laser 

.............. .,,.......... printer1s new Canon• 


Fut start, strong fiaJsh You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there's an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high.quality output exactly how you want it 

Along with PostScript, the HP LaserJet+'7 
Diablo" 630 and HP-CL' printer emulations 
are added for your non-PostScript software. 

The QMS-PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war­
ranty. It's available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696 . 

llt.SLASER 
~connecT1on™ 


A QMS company 
The followlnaare t111dtnarb of thdr te'l)«ll""'"'"'Panlu: QMS. Q~PS. ASAP. 
Lum-Co~nccllon of()MS, Inc:. l\:><IScrllJl ol Adobt Systtms, Inc. C.non, Canon 
SX ol C.non. U. .A. l.MctJ I+, llP-GI. o( lk!wlot t·l"Jckanl. Olohlo ufXetox Cqrp. 
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As portable PCs go, ours may look a 

bit on the skinny side. But they're by no 
means undernourished. 

After all, each 286 and 386 powered 
Toshiba portable has an easy-to-read gas 
plasma screen. Each is IBM-compatible. 
And each gives you a wide range offeatures 
you'd expect only from a desktop PC. 

The T3100/20, for example, weighs a 
scant 15 pounds, yet has an abundance 
of power. It comes with an 80286 micro­
processor and 640KB of RAM thats ex­
tendable to 2.6MB. Plus, there's a built-in 
20MB hard disk. 

Our T3200 has the advantages of a 
12MHz 80286 microprocessor, an EGA 
display system, a 40MB hard disk and lMB 
of RAM expandable to 4MB. Also, its two 
IBM-compatible internal expansion slots 
let you connect your PC to mainframes, 
LANs and more. But what's even more im­
pressive is how we managed to fit all this 
into a slim, 19-pound package. 

Then theres our T5100. As ai11azing as 
it seems, we managed to squeeze a 16MI-Iz 
80386 microprocessor into a slim pctckage 
that weighs less than 15 pounds. To that 
we added an EGA display system and a 29 

msec 40MB hard disk. As your thirst for 
power grows, its 2MB RAM can be up­
graded to 4MB. And for a limited time, 
your T5100 purchase entitles you to buy 
the powerful Paradox 386 database 
software for only $299 (nearly $600 off 
the retail price). 

For more information on Toshiba com­
puters and printers, call 1-800-457-7777. 
And rest assured that whichever Toshiba 
PC you choose, you'll be getting the kind 
of power once reserved for cumbersome 
desktop computers. 

All of which proves you can maintain 
a position of great power without having 
to throw a lot of weight around. 
"foshilia I'Cs are lxockcd by Ihi' Excc111 iu1wl Care prngr:1111 (rn >n»Le11ru ll 111cnt 
required\. Set· ynur dca i<·r for dc1aib. ll3M is :1 rt'gi ~ll· r.·d 1r: 11 il'111ark of lnlcm;otiunal 
Uus 111e s ~forhine" orp. Paiadux is .1 r("~iswr1•d I r;1de111ark •,f Borl;ond Cnrp. 

In Touch with Tomorrow 
SP<' 11 s at C01\IDEX 
Uoo\1 1 "1 4G8·14!iBTOSHIBA 
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Save Money on 
Quality Software 
$1.99 ~r;k 
Membership Special 
For only $19.95 (reg. $34.95/year) become 
a MicroCom Systems member and receive: 
• 	 'The Shareware Book", a 300+ page 

guide to shareware for the IBM PC. In­
cludes helpful information for the new PC 
user! $12.95 if ordered separately. 

• 	 A one year subscription (6 issues) to 
"Shareware Review", each issue featur­
ing a free new-release diskette from The 
MicroCom Collection. 

• 	 Reduced member prices! 
• 	 Any disks below for only $1.99 each, 

($2.99 for 3.5") w/money back guarantee! 

Hundreds of disks available. 
Free catalog with an order! 

U BUSINESS 1-Easi~ cieate. fil In and print business lomis. 
D BUSINESS 2- Chan data on bar, pie graphs. Find ~ends! * 
III CAO 1a,l>-{2 dsks) Paint, draw, design wlFingerpaint. * 
III CAO 2a ,b-{2 dsks) Create act.med 20f.l0 designs. 640K. 
0 CAD 3-Generale your own custom ftowchans wit)l PC·Fbw. 
8J COMM l a,b,c,d-{4 disks) log onto buletin board systems. 
[!) DATABASE 1a.b-12 disks)The Fite Express database mgr. 
0 EDUCATION 1-New PC users can painless~ learn DOS. 
0 EDUCATION 3--Buld dazzlilg iyping speed wlPC·Fastype, 
0 EDUCATION 8-lmprtNe yoo- Sparish wlo dry, dtil books! 
0 EDUCATION s--team French skills wlo bOO:lQ teachers! 
0 EDUCATION 1~1actlce Gelman v.;th these easy drills . 
[Z] FlNANCE 1a,b-12 disks) A personal bookooping mana<Jer. 
[I) FINANCES 3a,b-(2 disks) Prepare fuiancial spreadsheets. 
0 GAMES 1-3·0 Pacman. Kong, Spacewar, missiles, etc. * 
0 GAMES 2--0uben, Pa~o. Centipede, Hopper (Frogger). * 
0 GAMES 3---Blad<jad\ (you sel rules}, Armchair OB, Empire. 
0 GAMES 4-Slar Trek, the orig Colossal Caves Advent, more. 
D GAMES S-Hack, you and yw trusly dog In a wid adventur. 
0 GAMES &--f'inball, Otheilo. Dragons, Sopwith (lly one!). * 
D GAMES &--lllasi enemies wlSl!iker, 001qJer world w/Risk.* 
0 GAMES 11-Hlgh res Aldo's adventure, MahJongg. EGA. 
0 GAMES 12--Try badlgammon or Wordplay forture wheel! 
lil GAMES 13a,b,c,d,&-(5 disks) Make yr own advent games! 
0 GRAPHICS 1-Make color slide shows for demosttrainingl 
lIJ GRAPHICS 2a,b,c-{3 (isks) Prod.Jee great 30 graphics. * 
0 HUMOR 1-Amuse w~un laoos, unfriendly DOS &roore! 
III INFO 1a,b-12 disks) 150+gn cooking recipes.Add yr ownl 
0 INFO 2&,b-12 disks) Search for addresses w/Zip·Phore xref 
[!) INFO 3a,b,c,d-(4 disks) Access famousquotes from t-istory. 
0 LANGUAGE 3a,l>-{2 disks) A86 macro asserroler/de!X.9Qr. 
l1l MUSIC 1a,l>-{2 disks) Play tunes or use editor/co~er. * 
l1l MUSIC 2a,b-{2 disks) Record or play tures w/Piano Mani 
0 ORGANIZER 1- DeskTeam (Sookick done) &Judy calnder. 
0 PRINTER 1-Padled wlutils for print spooling, banners, etc. 
lJ SHELL 1- A simple. fasl and easy DOS mel'IJ prog lor PCs. 
O SIMULATION 1-firewaks, maze maker. roving f!'/&, etcl * 
0 SIM ULATION 3-&rdsongs, aquarium wmsh, stars, more. * 
0 SIMULATION 4-Higi res llMers, landscapes, fish. EGA. 
D UT1UT1ES 1- Acollection of invaluable gen't DOS utilities. 
0 UT1UT1ES 2- More greai DOS utis, illcl burnout protection. 
(lJ UT1UT1ES la,b-12 dsks) Total debuggerldiagnosti: progs. 
0 UTIUT1ES S-Hald dsk utils lo verily, lormat, park dsk drives. 
0 UTIUT1ES 7- More a<N utils: llldelele files from hard disks. 
[I] WORD 1a,b-12 disks) Powerful PC.Write word processor. 
* Disks so marked alxl'le riq.rire a color graptlcs adapter. 

Phone or mail your order today 
for 24-hour shi ment! 

MlcroCom Systems Cost of disks_ -=-=-= 
Members/lip__$~3673 Enochs Street 
Sllippin .UJ.OSanta Clara, CA CA res rax.____ 

95051 Total encl.____ 

(408) 737-9000 
•·'"°"·Fri ?om 9om. Sat·Sun Bam·Spm 

22 BYTE • OCTOBER 1988 

LETTERS 


line." That acronym seems to be a recent 
ad hoc creation. In the old mainframe 
days, output could be sent to a "spool" of 
tape to be printed later. That is the origin 
of the terms "spool" and "spooling." 
Well , it could have been called 
"reel ing ." 

Jud McCranie 
Valdosta , GA 

Environmental Impact Statement 

I have a comment regarding " A Turbo 

TSR " by Scott Robert Ladd (July). 

While he correctly notes that a termi· 

nate-a.nd-stay-resident (TSR) program 

should free up the environment segment, 

his program should not wait until de­

installing itself to do th is . A TSR pro· 

gram should free the environment when 

it installs itself. 


One of the seemingly little known as­
pects of writing TSR programs under 
DOS is the proper handling of the envi· 
ronment segment. Unless the resident 
part of your program uses the environ­
ment segment, it should be released dur­
ing the installation process, before mak· 
ing the TSR call. Unfortunately , ma.ny 
programs-including a lot ofcommercial 
TSRs- do not do th is ; thus, each one I in­
stall gobbles up another 600 bytes for a 
copy of the environment that it never 
uses. It seems especially strange that 
programmers waste space in this way 
when I see some of the tricks some of 
them do to try to save a few bytes in a 
TSR program. 

The process that Mr. Ladd outlined 
for releasing the environment block is 

continued 

WE WANT TO HEAR FROM YOU . Please 
double-space your letter on one side ofa page 
and include your name and address. We can 
print listings and tables along with a letter if 
they are short and legible. Address corre­
spondena to Let1ers Editor, BYTE, One 
Ph oenix Mill Lan e , Peterborough , 
NH03458. 

BecattSe of space limitations, we reserve 
the right to edit lettus. Generally , it takes 
four months f rom the time we receive a /el/er 
until we publish ir. 

Lab Lift 
Your lab staff has been a magnificent 
help over the past months. I'm brand new 
to the microcomputer world, and the lab 
staff has been instrumental in helping me 
map that world. Their assistance on gen­
eral questions , benchmarks, and video 
has allowed me to take a lead role in the 
Air Force Small Computer Office . 

Please pass along my thanks to your 
entire staff for their help and for bringing 
me an incredibly good magazine every 
month. 

Johnathan M. Wilson , 2d Lr., USAF 
Computer Systems Test Engineer 

Gunter AFS, AL 

Where Credit Is Due 
The companion articles " The CPU 
Wars" and " What They Did Wrong" 
(May) were excellent nostalgia pieces for 
me. However, both articles attributed the 
6502 to Mostek, a Dallas-area firm . The 
6502 was originated by some ex-Motor­
ola designers and first produced by MOS 
Technology, a silicon foundry later pur· 
chased by Commodore. 

I started with personal computing 
about the time the 6502 was introduced, 
and my first "personal computer" was a 
KIM-1. I still have that computer, and 
it's in working condition. This machine 
has a six-digit LED display, a 24-key 
keyboard , and I K byte of static RAM . 

In 1977, at least one computer scientist 
rated the KIM-I as having the "most 
bang for the buck" in terms of classroom 
hands-on applications . This capability 
was generated by the two PIA-style sup­
port chips, one 6530-5 (operating system 
in masked ROM) and one 6530 (no 
ROM). To this day, more than 12 years 
after its introduction , the KIM-1 re ­
mains a strong example of the effective­
ness of dedicated support chips in com­
puter design. 

Ralph Tenny 
Richardson , TX 

Everyone into the Spool 
In "Weighing the Options" (July) , Brett 
Glass states that "spool" stands for 
"simultaneous peripheral operation on­



dBASE® Users-Attack 

the Mac with FoxBASE+/Mac 


New Frontiers, No Fears. 
FoxBASE /Mac gives you the unprece· 
dented ability to run your dl3ASE pro· 
grams on the Macintosh immediately­
withou.t clwng·ing a single l'i'lle of 
code! But there's much more . With 
FoxBASE+!Mac you can create 
beautiful, robust applications that 
are truly Mac-like- using the 
familiar dBASE langua.ge! 

Speed and Power. 
FoxBASE /Mac give you peed to 
burn - plus the power and performance 
you've come to expect. from Fox. In fact, 
Fox BASE + /Mac i by fat· the fastest 
database ystem availahle on the Mac 
today- up to 200 times fa te r! 

View Window. 
The View Window i the master control 
panel for FoxBASE /Mac's graphical, 
non-prograrnming interface. se it to 
open and close file , set up indexes, 
establish relations, access BROWSE, and 
even to modify database tructures! 

BROWSE. 
FoxBASE /Mac's BROWSE feature 
bring new convenience and power to 
databa ·e display and editing! You 're in 
complete control - BROWSE lets you 
dynamically acUust the size and order of 
fie lds di played, add or del te records, 
and split the window to show different 
database sections side-by- ide. Tog ther 
BROWSE and Vi w Windows e/'iminate 
the need to write programs for com mon 
database operations! 

Integrated Graphics. 
Copy and paste graphs, charts, diagrams 
and even pictures into your database­
instantlyl FoxBASE /Mac gives you the 
power to display these graphic , or 
merge t.hem inLo reports and documents! 

f'ox l.JA E :& ml f o:dJ;\Sf: t are trlLdemMks or fox Sohwnrti . 

dBASI: ond dDASI: 111 Pl.US arc 1radomar•• or A h1on·Tnto. 

Mni:l nlo~h '' a. trn.demark of ~ld nt o~h l..nborntor)', Inc., 

111.~ tmts l'd lo A1•11le Com1i utcr, Inc. 


Window, and it s executed! 

Get The FoxBASE+/Mac 
Facts Now! 

Call ( 419) 74-0162 Ext. 320 for more 
information about FoxBASE+/Mac. Or 
visit your local software retailer. 
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You can er ate stunning screens li ke th is with FoxBASE + IM11c-immediately! 

This nclunl Fox.BASE+ /Mac screen photo Illustrates the View Window, 


Command Window, Integrated Graphics , Memo flcld editing, 

Trace a nd Debuggi ng Facilities, and the BROWSE feature. 


Command Window. 
FoxBASE · /Mac's Command Window 
gives both experienced developers and 
novice user ultra-convenient access to 
the dBASE command language-just 
type a command into the Command 

FoxBASE+/Mac Is part or the award-win­
ning family of products from Fox Software. 
For two years in 11 row, FoxBASE+ has beea 
given the prestigious Editor's Choice award 
by PC Magazin e, and scored an Impressive 
9.Z out of a possible 10 whea tested by 
lrifoWorld's Review Board ! 

Fox Software === 
Nothing Runs Like a Fox. 
Fox Sortware, Inc. (419) 874-0162 Ext. 320 
118 W. South Boundary FAX: (419) 874-8678 
Perrysburg, OH 43551 Telex: 6503040827 
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DO NOT DISTURB. 
When it comes to AC power, 

computers need peace and quiet ... 

~\ 
\ \ 
\ 

\ 

Shield your computer and irreplaceable data from all fo rm s 
of power disturbances including b lackouts , brownouls. 
sags, surges. spikes and noise with the continuous protec ­
1ion provided by UPS systems from American Power. 

•	 For file servers, CAD, UNIX , desktop publishing. and 
al l other computer applications 

•	 Ultra-compact desktop design for easy placement 
•	 Models available rated from 300 to 1200 Volt-Amps for 

personal computers up to minicomputers 
•	 For unattended operat ions, many UPS models support a 

direct hardware interface to operating systems such as 
Novell , 3-Com. Banyan . Altos. Prime, Convergent , and others 
Models for international 220 V 50 Hz power are available 

~~~ 
American Power Conversion 
..6/P'_. 


2 Columbia Street• P.O. Box 3723 • Peace Dale. Al 02883 • (401 ) 789-5735 

Uno~ •Sa trademark of /\T&T Bell Lobs 
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correct. He just should have made his 
program do it upon installation, rather 
than upon deinstallation . I hope you will 
pass this tip on to your readers and that 
they , in turn, will use it to write better­
behaved TSRs that don't use up more of 
our precious RAM than they need . 

It seems likely to me that DOS dies 
with a memory allocation error when 
Mr . Ladd tries to deinstall QT because 
he is trying to deallocate memory that 
belongs to a different program. Since his 
TSR is no longer the running program, 
DOS probably regards its attempt to re­
lease memory as coming from whatever 
program QT interrupted, which does not 
own the segment in which QT resides; 
hence, the memory allocation error. I 
have never written a TSR that tries to re­
lease its memory on deinstallation, o I 
don't know the fix for this. 

Michael Hanson 
Seattle , WA 

Another Option to Weigh 
I have a comment regarding the letter 
from Dan Mick ("Multiplying Integers," 
July) and the article entitled "Weighing 
the Options" by Brett Glass (July) . 

First, a flaw exists in Mr. Mick's rec­
ommended solution. Merely adding the 
multiplication by (floating-point) l is not 
guaranteed to prevent the integer over­
flow . The parsing algorithm used by the 
compiler may detect (and generate code 
for) the integer-integer multiplication 
and then perform the promotion to float­
ing point for the" 1.0" multiplication. At 
the very least , place the "1.0" factor be­
tween the two integers . Even better, use 
parentheses to force the floating-point 
conversion first. For example, 

The be t olution would be to use an 
intrinsic conversion function, which 
should be supplied with the compiler 
and/or run-time system-something on 
the order of the following (the actual 
function name may vary with the com­
piler and language): 

20 A= B% *CSNG(B% ) 

Now for a comment on Mr. Glass 's 
comparison of Amiga signals to sema­
phores . As the owner of an Amiga A­
1000, I could not let this mistake stand, 
especially as KickStart 1.2 implements 
both signal and semaphores. 

Amiga signals are closer in nature to 
the event flags of VAX/VMS. Each 
Amiga task has its own set of signal bits; 

continued 
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"If this is a race, we 
are out in front:' 

Steve Hui, President 
Everex Systems, Inc. 

IBM PS/2 Model 80 (20 MHz) _____,, 3.52 MIPS 
Compaq DeskPro 386/20 4_59 MIPS 
Everex Step 386120 4.91 MIPS 

Power MeterMIPS Version 1.2. The Database Group. 

"W crcat cl a 
monstc l'." 

Appal' >ntly. we 
hal' "urp ri ~cd a 
fewp oplc. It';; nol 
t>n·ry da.v that 
snmcom• build,.; 
the world 's fa~lesl 
; ' (i/~O. 

Our marketing 
people call lhf:' con­
CC' (l l A~MA - fo r 
Ad\'atlt ·d Mem­
ory Managrmrnt. 
Ard1i l!•tlure. 

I don't care what 
you f'all il. Thi;; i;; 
lhc computer thal 
has leflcv l'ybody 
hehind, includ ing 
Co mpaq. 

Fur he monwnl, 111 ' 

<1 re ov rjoy1~d -

Bu l lh is is a gam • 
of leapfrog- and 
we do not intend 
to rest. 

The~t ·p : · 20 
from Rverex 
i: a mon~trrof 
a machine. 

For pl'ice and 
perfurmam:r fads, 
call El'erex 

ompul •r .'yst ms 
Division al 1-800­
:lfiG 283. Ev r x, 
.J, · :3 1 ilmont 
Dl'i ve. F'remonl, 

' A !M!i:~. 
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in use , a bit wi ll be allocated to ome 
event that the task is interested in (mostly 
I IO completion), and the task then waits 
for the bit to be set. Semaphores. on the 
other hand, tend to be global to the sys­
tem, where multiple tasks can obtain ac­
cess to a single semaphore . 

In fact, the Amiga implements two 
different types of semaphores. An imme­
diate bit-test form allows for a simple 
test-and-set call (which returns immedi­
ately, with a success/fail ure status) or an 

unconditional wait-for- emaphorc call 
(which does not return until the sema­
phore has been obtained). The message­
based form a l low for semaphore re­
quests to be queued; a task can submit a 
request for the semaphore, conti nue pro­
cessing, and, at a later time , test (or even 
wait) for the availabi lit y of the 
semaphore. 

A bit of humor appears here . The 
Amiga calls Procure{ s) and Vacate {s) 
bear a suspicious resemblance to the clas-

Power. Speed. Performonco. 
\\'c hs1cncd 111 you •lmi ad1h·d - humln•<L< 11ff1•a111rc•, 111 l'C:·Wri11•- Larger Files - Brelk 1he WK file 

limit! i:se .~1 al'ailahk DOS 1m·11wry - w 1·di1l:irgl' dom111t 111s. R:tpidl)' -
S('arrh anti 'wilrh h1·1w1T11 r ·l:tl\•d - fill'S I.or~ fil; •\ OJI .I Jl<'lllr>rk 

-- More Formats - l:di1 muhipl!' -
ro lmun~ 11u xn:l'll Or mar~ lt':\t ;L' - :i IHix. 1hcn pnsuion :111d lnrmal 11 - Cmm· 1:1hlc-< :111!1 ~-rip1.< fa.' l<" r 

--
Easier To Use - ~1:1) "" 1~1rk with ---1111 -:.m ·cn "n•mindrr" linc> Stltcl - p~g(' l:t)Olll :1Jld fofll.' Willi II('\\' -111r1111>. hx 1rpi11g m1>1alws 11 llh our -

imprm~·d >1w·lling d11,t'kn -
New catalog adds value. 

\\(• 11ff1·r pnpular prochwls 1ha1 
wnrkwt'll with l'C· \I'rite• 

New Capabilities - C:hrn1s1· 
productss11cl1 :L< ln."c1'" graphics. 
\~ 'vrdf'imln'" tht,aurus. or 1~1pular 
.<11f1 fu111 . gra111111ar checker, fon·lg11 
lm1g11a~t'. and srkntiftr p:1rk:1g1·'· 

Special Discounts - Wq:iswrcil 
l'C:·Wrilr 11srrs g1·1 phn111·"'Pl~ •rl and 
rC'dun·d prin.,, for :di pn •durl> 

Still only S89. 
Tiil' SS•) 11•gis1 r:u inn fl't' gin·s rm1 

snftw:1rc·. u,1·r', guide wi1h tutorial. 
' 	 phnn~ support. two frer upd:ttes. and 

11ur m·11·,1i·111•1'. l'C-\\ rill· JO;, Sllll 

~h:tn•w:an', so m1 cm givr ropit1.s 10 

otlwr>1111 f)'. free·! 

Order PC-Write 3.0 today. 
Call 1-800-888-8088 BYTX 

90·day money-back guarantee 

PC·Wille is no1,lnuew1ue ouuldci thci U.S u d 
C1r11d1 PC·W11111 .... Ourc.k1ol1 Wordf1nde1"' 
Mie1 olvt lu lnSet"" lnSel Syuem1 Ouicksoh. 
fnc . 2l9 ril i t Ave N 1224-BYJX. S1t111l1. WA 
98109 206-182-11461 

Quicksoft 


ical P(s) and V(s) semaphore primi­
tives of Dijkstra- which Principles of 
Concurrem Programming (M . Ben-Ari, 
Prentice-Hall International) claims are 
derived from the Dutch words for Wait 
and Signal , respectively (Wait and Sig­
nal already having been taken up by ear­
lier releases of the Amiga Exec). 

Dennis Lee Bieber 
Sunnyvale, CA 

Going from .MAC to .ASM 
First, I'd like to thank Rick Grehan and 
all the people responsible for the Small­
C compiler. Rick's sugge~tion about 
changing the output of the compiler from 
.MAC files to .ASM files is a good one, 
since I'm basically lazy and don't like 
typing the cxten ion when I'm assem­
bling the file.. 

If any of your reader want to make the 
change from .MAC to .ASM, the code is 
contained in the CCll .C file under the 
openfile() func1ion. Simply change 
strcpy (ou tfn + J , ".MAC" ); to str­
cpy( outfn + j, ".ASM");. 

While in the CC21.C file, users might 
want to fix a small problem with the us­
age line . When cc86 and any invalid 
character is typed , a usage line is pre­
sented that informs the user of the op­
tions available to the compiler. For ex­
ample, if you type ec86, the response 
usage will be cc [file) ... ( - m] ( - a) 
[ - p ] [ 1#] [-o). 

The usage will give you all this and a 
few garbage characters. To fix it , you 
simply look at the end of the ask() func­
tion after the last tlendif and change 
sout(NEWLINE, stderr) ; to sout 
(" \ n", stderr);. The explanation of 
this is that sout is expecting a string, and 
although NEWLINE is a linefeed (charac­
ter 10), sout has a problem with this. It 
really goes deeper· it has to do with the 
way fputc expects "\ n" to escape for a 
new line. while NEWLINE is a raw 
linefeed . 

Enough of that. Thanks again for the 
compi ler. I'm having a blast with it. 

Gary Flynn 
San Gabriel, CA 

Practically Speaking 
Peter Wayncr's remarks on "Error-Free 
Fractions" (June) are correcr from a 
theoretical point of view. Practical appli­
cation, however, will be difficult, even if 
special processors and compilers could 
be realized for calc.ulating the way he 
suggests. 

The problem is the degree of precision 
that can be obtained, in relation to mem­
ory use and execution time . For in­

comi1wed 
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The easy way to move files between the 51/4" world ofPCs, and the 

3 1/2" world ofPS/2s, Laptops, and 386s: Sysgen's Bridge family. 

Becau e your PCs, PS/2.. 386 sand 

laptops all talk lo different noppy t.lisk 
sizes and forma ts, they can become 
frustrating islands or information. 

For Lhc simplest way to get liles bac.;k 
and fo rth. ju t install Sy ·gen's Bridge 
product.. Presto: Your different co m­
puters c.;an talk to ~ommon di:kcttes. 

Sysgen pioneered bridges. Now he re 
are th ree ways Lu si m plify your life in 
a multi -compu ter ofllcc. 

Solution I: Our 
Bridge-File 5 .25 
floppy disk drive. 

A be l . eller. with over 

about its small lootprint, ea e of use, 
and dual density capacity of360Kb 
and 1.2Mb. (113M 's drive is twice 
the size. ye t tores only one-fr1urth 
the data.) 

Every PS/2 user deserves th i · ca ·y 
connection to the world of PC . 

Solution 2: Our Bridge-1,.ile 3.5 
floppy disk d1·ive. 

You get 720Kb 
and l.44Mb capacit ies. 
Connect it to any 
PC. and you c.;an read 
and wri le files from 
PS/2s. 386s. laptops, and other 

And here's the ideal controller: 

The Omni-Bridge 

Controller. 


Controls up to fou r 
drive ·, ·o you can mix 
and match 51//', 31/l'. and 
floppy tape drives a ' you need. This 
hot card gi es you big storagc. plus 
twice l he floppy disk and floppy tape 
transfer perlom1am:I.! ra tes! /\I only 
$95, this i a winner. 

Get your com1mters talking. 
Call the Sysgen Hotline for the 
name of your nearest dealer. 
1-800-821-2151. 

50.000 installed. J\uach it to our PS/2, 31h" nnch ines. 

amt you c.;an read and write fi les fi·om ow all your PCs can share fi les 

PCs. Critics and users al ike have raved with your newer ·ystems. 
 SYSGEN 

IN C RP ) f.!ATED 
Tr.u.k llldfk' .i., ~'l:'l.." n , IJmJ •1.: I th:. ( Jnuu-Bm lrc ~\,i;cn ln1..·.. l'S/2-f111cm:11 1n1t;1I Hui..mci.., l\l.u..:l1111l."... C'11qluf.1t1nn 
1-( cgi,ti.•rcd rr:ttkm.u h.. IH t- lntt.·m.1t11111.1I Uu,11h:" \l.1dlllll."' ( orpurati on. 556 G ihraltar Drive, I ilpitas. · 95035 
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LETTERS 

stance, for a precision equivalent to 64 
bits, or 19 decimals, only rational num­
bers can be used whose denominators 
contain no prime factors larger than 22. 
Prime-number denominators of more 
than 5 digits can't be gotten through, not 
even on the biggest computers, within an 
acceptable lapse of time. 

I think an easier, but less interesting, 
way of exact calculation with fractions is 
to simply store the numerator and de­
nominator separately. Memory use and 

execution time then remain of the same 
order (say, 3 or 4 times as much) as with 
normal floating-point calculation. 

Even then, error-free fraction calcula­
tion is not useful , because the improved 
precision is of no importance compared 
to the loss of speed-except in very spe­
cial projects. Mr. Wayner's examples of 
errors in floating-point calculation are 
:ather far-fetched , whereas his results by 
using factorial-base notation deal with 
denominators that are composed of very 

ARRIVING 

AT COMM. PORT 2 

The Best Laptop Modem 

...At an Affordable Price. <Pc w...1,11 

All Holmes Corrcsopndcnr '" Mode ms arc fully Hayes '" compa tible. 
They include auto answer, au to d ial, 
and use very litrle power. These 
features, along with a two yea r 
warranty and a complc1c softw;1rc M I C R 0 S Y S T E M S. I N C 
package mah• Ho lmes the best va lue 
avaibblc. l' ' 

,( , II .. 
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small prime factors only. 
The article is interesting for two rea­

sons. First, the mathematical theory is 
explained in a clear-cut way. Second, it 
illustrates an amazing lack of contact, on 
the whole , between mathematics and 
computer programming , apart from 
small circles of super specialists. In high 
school and college, very little is done 
on behalf of this (I'm speaking of Hol­
land, but I suppose it's the same in the 
U.S.). 

Derk Boonstra 
Amstelveen, The Netherlands 

You Can't Be Too Careful 
I have a few comments on articles in the 
June issue. 

Regarding "Computers on the Brain, 
Part l " in Ciarcia ' s Circuit Cellar : 
Warnings notwithstanding, an electrical 
device attached to the human body 
should include isolation as close to the 
signal source (i .e., flesh) as possible. 
Burns have been documented resulting 
from battery-powered, FDA-reviewed, 
professionally manufactured medical de­
vices; the potential is certainly greater in 
the case of a hobbyist-constructed (and 
possibly hobbyist-modified) device. 
Would opto-isolation be possible before 
the preamps? 

Now on to my second comment. Peter 
Wayner's "Error-Free Fractions" as ­
serts that "it ' s hard to tell if 501 / 1024 is 
greater or less than 5203/ l 0456 without 
calculating the quotient. " In fact , com­
paring ratio-represented real numbers 
simply requires a common-denominator 
cross-multiplication and comparison: 

Given 	 ri = ni I d 1, di > O; 
r 2 = n2 I d2 , d2 > O; 

Let 	 Pi = ni X d z, 
Pz =n2 X d 1; 

If 	 Pz >Pi. then r 2 > r 1, 

Else if 	p 2 <Pi · then r 2 < r i. 

Else 	 r2 = r 1. 

In this case, Pi = 501 X 10456 = 
5238456, and p 2 = 5203 x 1024 = 
5327872; p 2 > p 1, so r2 > ri. By stipu­
lating that the sign is carried in the nu­
merator and the denominator is always 
positive, this operation works for arbi­
trary real numbers . Thus, the cost of 
comparison is two integer multiplies 
(with double-precision products) and one 
double-precision compare. 

James L. Reuss, Ph .D. 
Boca Raton. FL • 



Software Developers 

Na111 rt1 / se/ectio11 pmvide.1· 11 11 iq11t· 

passive pmtel'li<111 for tli e porc11pi11 e. 

The Block -- Natural Selection 

For Software Protection 


/111 ·e11tor and e111reprene11r 
Dick Ere// exp/aim how 
"The Activator" provides 
sane protection for your in­
rellect11a/ property. 

"In any industry, just as in nature, the 
proce s of nat ura l selection raises one 

' solu1ion above another. Natural selection is 
1he most elegant of engineers. 

In the area of software pro1cc1ion The 
Block has been selected by the marke t­
place as the solution that works. Over 
S00.000 packages arc pro1cc1cd by our 
device. 

For the pas t 4 ye;irs our philosophy has 
been; 'You have 1/ie rig/11 and ohlif.1a tio11 /0 

prolel't yo11r i111elll'C111al prnperty.' 

A New Ethic For Software 

Protection 


In allowing end-u. ers unlimited copies 
or a software p;ickage and uninhibited hard 
disk and LAN operation. The Block has 
created a new ethic for sofl ware pro1ec ­
1ion . 

r • 

By removing protection from the 
magnetic media we remove the cons1rai111s 
that have plagued legit imate users. 

They simply auach our key to the 
paralle l port and Forget it. It is totally 
transparent. but the soriwarc wi ll not run 
without it. 

A New Technology For 

Software Protection 


Our newest model. The Activator, builds 
on our current patented design. and 
cstab Iishes an unprecedented class of 
software protection. 

We have migrated and enhanced the 
circuitry of The Block to an ASIC (Appli ­
cation-Specific Integrated Ci rcuit ) 
imbedded in The Activator. 

This greatly improves speed and 
performa nce, while reducing overall size. 
Data protection can also be provided. 

Programmable Option 

The Activator allows the soft ware 
developer the opt ion 10 program serial 
number-, versions, or other pertinent data 
known only 10 the developer, into the 
circuit. and access it from the program. 

Once you program your part of the 
chip, even we have no way to access 

your in Fonrnuion. 

The ASIC makes emulation of the device 

virt ua ll y impossible. It also prescms 
an astronomica l number of access 
combina1ions. 

Full 100% Disclosure 

Since The Activator is protected by our 
patent we fully tlisclose how it works. 
Once you undenand it , end less methods 
of protection become evident. 

Just as no two 
snownakes are lhe 
same, no two im­
plementations of 
The Activator arc 
identical. And like 
the snow Oake the 
simplici ty of The ().u,·1111.:d 

Activator is its 
greatest beauty. r 

We never cramp your programmi ng style 
or ingenu ity. Make it as simple or compli­
c:ued :ts you desire. 

Let us help safegua rd what's rightfully 
yours. Please call today for addi tional 
in fo rmation or a demo unit. It's only 
natural to protect yo11 r software." 

1-800-333-0407 
In Connecticut 203·329-8870 


Fa~ 203-329-7428 


Sftw.11re 

4 
':ff!ffii_curlf1J;nc. 

870 High Ridge Road 
Stamford, CT 06905 

Unl imited Copies • Programmable • Small Size • Fast • Patented • Data Protection 
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GE SYSTEM 

Engineered 

for speed, 

flexibility 


and 

expandability 


BayTech 
Ha)' Tec'111ical Associates, Inc., Data Co1111111111icatio11s Products Diuisio11 


200 N. Second St., Bay Sai111 Louis, MS 39520 USA 

Telex 910-333- 1618 BAYTECll, Te/epho11e 601 -467-823 1 or 101/ frcc 


800-523-2702 

CHECK THE SPECS 
• Thl' Data Exchangl' ystem. 
Modl'I 2-l. allows high speed 
L' .xchangeofdata between 
co111pu tl'rS. printers itnd o ther 
periphe rals . 

· Powerfu l 16-bil CPU plu ~ 
multiple high performance 1/0 
processors <illow super high 
speed transf r of data 
demanded by new faster 
computers and so ft wa re . 

• Op1i 111u111 nexibility: Select 
the right combina tion of serial 
and parallel ports. and sci any 
of lhes' rorl s as a )JlTipheral 
port or as a computer port. 

• Basic unit c.:xpa ndable lo 24 
ports by 4-port modules offered 
in serial/parallel eombinal ions. 

• tandarcl 5 l2K B bu ffer 
expandabll: lo 41/1 mega bytes. 
lo hundle big print/plo t jobs 
and many small ones . 

• Bu ffer memory dynamical ly 
allocated to maximize buffer 
utilization . 

• Sirnu l!aneou s data input and 
output on all ports . so no 
devices arc kept wailing. 

• Com pL1tcr-to-co 111 ru !er 
communica tion crn 1cu rTL'nl 
with 1rll other orerations. 

• rull duplex communication 
all ws fill- lr<msf<:r capab ility 
with m;111y communicarion 
software packages. 

omp<1liblt· with virtually <1 11 
computers, prinll:rs, plotter ·, 
modems mid ol her peripheral 

• Pop-up R/\M rcsidcn! P 
support softwa re allows 
peripheral select ion via ho! key. 

• Super fa st throughput allows 
uata to pass through with 110 

apparent procc ing delays . 

• fony user-definable 
parameters including separate 
baud rates , now contro l and 
parity for each port. 

• Internal serial-to-parall el and 
para ll e l-to-se ri a l conver ion . 

• Cascading capability to 
increase uvailablc number 
of port ·. 

• Unlimiteu hotline tech 
support 

• Designed und manufa ·t urcd 
in th e U.S./\ 
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Three ways to build 

CHAOS MANOR 

MAIL 


Jerry Poumelle answers questions about his column 
and related computer topics 

The European Market 
Dear Jerry , 

In your February column (" Li fe afte r 
Las Vegas, " page 182), you seemed sur­
prised that in Europe the Atari ST has 
ga ined a " ser iou s mac hine" statu s, 
which perhaps it lacks in the U.S. In 
fact, most Americans don ' t real ize that 
the computer market here in Europe is 
quite di ffe rent from what they ' re used to . 
Prices here tend to be much higher for 
most brand-name machines, and some 
interesting products are hard to find . 

To give you an example , I recentl y 
bought an Atari Mega ST2 . Its list price , 
including a 20-megabyte Atari hard disk 
drive, was about $2700 here in Italy. 
Such a price mjght sound expensive in 
the U.S., but , for reasons beyond my 
comprehension , Apple is selling a com­
parably equipped Macintosh SE (with 1 
megabyte of RAM and a 20-megabyte 
hard disk drive) for $5700. And dealer 
margin is low enough that you can ' t get a 
discount of more than 10 percent (which 
is comparable to what you can get on the 
Atari). As you can see , over here the 
Atari- even the Mega series- still gives 
you the most computer for your buck , at 
least in the 68000 world. In fact , I can 
buy an Atari Mega ST2 with a hard disk 
drive and the Atari laser printer for less 
than I'd have to pay for the Apple laser 
pr imer alone. 

Given this , if you decide to get off the 
MS-DOS or OS/2 bandwagon and you 
don' t have a little fortune to spend on the 
Mac , the Atari seems a good choice. As a 
result , many small businesses , profes­
sionals, consultants , and independent of­
fi ces a re turning to the Atari as a ystem 
that is inexpensive and easy to use . The 
Atari also lets them do their tasks (e .g. , 
word processing , desktop publishing , 
and commun ications) at a reasonable 
price . 

Why Apple is pursuing such a policy is 
a mystery to me, but I think Atari 's big 
success is partly due to Apple 's absurd 
pricing policy. If Macs here sold for what 
they do in the U.S . , the market might be 
different . But in the current situation, the 
Ata ri is very strong, especia lly in En­

g la nd a nd in West Germany , whe re 
there ' s an impressive range of locally 
written software for the Atari computers . 

As for the 80x86 world , the business 
here is lagging behind the U.S. develop­
ment s; people are still buying 8088 ma­
chines as their first machines, not rea li z­
ing tha t those a re a lready obsolete . 
People are also very confused about the 
whole OS/2 story- whether it is rea l, 
whether it will be real some day , and so 
on. In fact with so many hardware and 
software standards, doing system inte­
gration in the PC-compatible game is 
something short of a nightmare- more 
so here , because many things that would 
make your life easier just aren ' t available 
here . Often, if you decide to go with MS ­
DOS, you' re stu ck between e ither true ­
blue IBM (it costs a littl e le ss than 
$10,000 for a PS/2 Model 60 with a dot­
matri x printer) or Taiwanese equipment , 
which is often sold by dealers with very 
little competence. Clone machines are 
usually a good deal , but you'd better 
know what you're doing , because no 
dealer will be out there to help you. 

Macs are easily avail able (not so for 
the software , though, and I know of some 
official Apple dealers who make good 
money on pirated software) , but at their 
high prices they have found their natural 
niche in the academic market. 

As you see, the market situation here 
is quite different, and that explains why 
some machines-such as the Commo­
dore 64- have been big hits in Europe . 
On the other hand , the American market 
tends to be provincial ; both users and 
companies think nothing exists beyond 
the U.S. Good products (especially soft­
ware) get developed in Europe , too. 

Fabio Favata 
Palermo, Italy 

co111i1111ed 

Jerry Pournelle holds a doctorate i11 psy­
chology and is a science fiction writer 
who also eam s a comfortable living writ­
ing about computers presem and future. 
He can be reached clo BYTE. One Phoe­
nix Mill Lane, Peterborough, NH 03458, 
or 0 11 BIX as "jerryp . " 

betterTurbo Pascal 
programs... 

~'-POWER 

~~ SCREEN 

$129 

Fr al ll l'l's: 
SC T( ' C' ll l /0 1 11a 11 a
S('l'l'l' ll pailltl'r 

~l' I '. 
vir111al s CT('l'llS 
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POWER 'IDOLS 

PLUS 
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1\s.vnehronous e11 11 111 111 11ic·:it ion managl' r. 
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THE BEST MOST COST-	 I 
EFFECTIVE STATISTICS 
PACKAGE AVAILABLE 

Whether for industry, education, government, or pure research , no other statistics packa~e can compare to Microstal- 11 in 
areas of coverage, accuracy, ease of use, and va lue. Just some of Microstal-ll's features include 

Thank you for the report. One reason 
Atari and Amiga sell in Europe is because 
they don 't have to pay so much attention 
to certifications by the FCC. I do wonder 
if the FCC 's real purpose here is to help 
the administration deal with the "too 
strong" dollar. Ifso. I have news: they've 
been wildly successful. -Jerry 

The Trouble with MIS Professionals 
Dear Jerry, 

I'm writing about the letter Charles 
Hahn wrote you attempti ng to defend the 
behavior of corporate data-processing 
departments ("In Defense of DP Depart­
ments," March, page 36). When I first 
read the letter, I dismissed it as just an­
other point of view that raised some in­
teresting points even ifl didn't fully agree 
with it. However, after more thought , it 
strikes me that Mr. Hahn's letter is a clas­
sic case of what's wrong with many MIS 
(and managerial) professionals . I also 
can't help but think that there's another 
side to his story, and I'd like to hear it. 

On one hand, Mr. Hahn is up et about 
the lack of initiative shown by the people 
in his company, since they don 't like to 
work voluntary, unpaid overtime and 

won't learn how to use their machines on 
their own time. (I suspect what he means 
is that peopie won't take the often boring 
manuals home to study them to a point 
just short of memorization. Has he ever 
tried letting people take both machines 
and manuals home to experiment with? 
I've found that technique works.) On the 
other hand, Hahn is angry that his ex­
director, who actually showed some ini­
tiative, used his own programs and hard­
ware instead of Lotus and WordStar, 
which are apparently the only two MIS­
approved programs. 

I can't help but wonder what the situa­
tion would have been if Mr. Hahn's com­
pany had a policy of listening to its em­
ployees and had actually bought the 
director an IBM PC AT and first-rate 
software to go with it in the first place . I 
also wonder what it was that caused the 
director to leave the company. Corporate 
attitudes, perhaps? 

Frankly, I think the fundamental 
problem is that many managers forget 
that no matter what sort of equipment 
and hardware they may buy to improve 
productivity , the people who run the ma­
chines still determine the ultimate sue­

cess and /or failure of the operation. 
While it may be unfortunate for busi­
ness , the fact is that the people running 
the machinery aren't machines them­
selves. 

George P. elson 
Springfield , VA 

Well, I had much the same thought my­
self; the purpose ofsmall computers is to 
enhance productivity, and I doubt very 
seriously if even the cleverest MIS direc­
tor has thought ofall the ideas. Giving in ­
telligent people good tools and watching 
to see what they will develop with them 
has always seemed to me a much better 
idea. - Jerry 

Users versus Businesspeople 
Dear Jerry , 

I'm writing in response to Richard H. 
Goodyear's letter ("No Mac Clones ," 
August 1987). He says that while users 
have written a lot about the Macintosh , 
businesspeople have poken "eloquently 
by their si lence," as there are no Macin ­
tosh clones. 

It was, as you remarked, an "intercst­
comimied 

• 	 Descriptive statistics (mean, standard 
deviation. variance, kurtosis, 
skewness, etc.) 

• 	 Re~ress i on Ana lysis: Simple, 
Multiple, Stepwise Multiple, forward 
and backward 

• 	 Correlation Analysis: matrix and cross 
products table 

• 	 ANOVA: Oneway, Twoway, Twoway 
with repli cate 

• 	 LSD, Duncan 's, Tukey, ewman-
Keuls 

• 	 Crosstabs and Chi-square 

1-800-952-04 72 

1-317-255-6476 
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Requires an IBM PC. XT, AT, PS2 or compatible 
with 5121< of memory 2 nappy disks or a hard drive. 
Pri ce: $395.00 with :30 day money back guarantee. 
Demo available for $19.95. Please include $4.00 for 
shipping. Por information, call or write: 

ECOSOFT INC. 
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• 	 Hypothesis tests: mean or proportion 
• 	 Nonparametrics: Wald-Wolfowitz, 

Kruskal -Wallis. Wilcoxon, etc. 
• 	 Time Series: moving average, 

centered moving average, deseason ­
alization, exponential smoothing 

• 	 Probabi lity Distributions: ormal, t, 
r. Poisson, elc. 

• 	 Frequency Distributions: value or 
range . 

• 	 Scatterplots (with simple regression) 

• 	 f'actorials, Permutations, 
Combinations 

• 	 Up lo eight limes faster than the 
competition without loss of accuracy 

• 	 Online help plus easy to use keyboard 
or mouse input; no complex · 
command lan~uage to learn 

• 	 Unequal case sizes. missing data, and 
aliased data 

• 	 Easy lo use data entry system with 
fil e import capabi lity 

• 	 Only three disks-not copy protected 
• 	 Expanded user's manual 

-~· 

64 13 . College Ave. • Indianapolis, IN 46220 



Choosing the Right 
Database Development 
System Just Got Easier. 
db_VISTA nr Delivers High Performance 
With No Hidden Costs. 

db_VISTA Ill delivers 
continuous hi h erforrnance 

For di1t<1bi1s ' app l irn lions dt•ve l ­
npmcn l, ou Wi1nt i1 sys tem w ith 
per formance, port,1bilit y, <lnd ful l 
fu nctionnlity i1l <l competiti ve 
price. But there's more to it thnn 

thilt. T lw long term costs assoc­
i,1ted with ex tended development 
sch<o'dules, fn:q ucn t· m ai n l cn;ince, 

excessi ve roy;i lties , or the im1bility 
to h;indle complex data n:·latinn ­
ships il JT often overlooked. T hese 
hidden co ts rnn be quite a s hock 
i'lher you lrnvl' made il com mit­
ment il nd ;i re midway throug h 

application developm e nt, or 
worse yct, in production . 

Wi th db_V ISTA Ill from R;iima, 
there a re no surprise . It provi i es 
powerfu l tfotilb<1sc ca pability with 
trcnwndou. OVL'rn II cost Sil vings. 
The he;irl of the sy -tem is 
db VISTA, i1 hig h performance 
DB IS tha t uses 13-trce index ing 
"nd the 1wtwork tfa ta b;ise mod cl 
fill> structure tn minimize ovcr­

he;id ;ind provide fa st data, cress. 
Our SQL-bilsl'd db QU ERY 
provides ;1 relational view of the 
nclwork s tru cture, vvithout sa n ­
fi cing perfornrnncL'. /\nd 
db REVI E lets you eas ily 
rL•dcsign your tfa ta ba se. The 

vntire db VI ST/\ Ill sys te m is 

fou l l to lcrn nt ;ind com plete source 
code is avai lfl blc. 

J<.1im.> Corpo ra ti on ~24 ~ J.ll•t h 1'1.>n · S.E., Belle\'u~. 

Relalional • 
DBMS 

!!l 

j~===---_:_-1 
Da1abas.c su.c 

db_VISTA Ill provides 

consistent develo rnent schedules 


db_l/ISTA Ill 

~ 1---~--~~"---~~·~~1 
·i----­0 ~~~~~~~~~~~~~~~ 

De~ gn comp'cx1ty 

db _VI TA: Hig h J'crformancc DllMS 
rvlulll·U..,\..'I' 
l · ,,~t d~1t .111\.:Cl'!O!'O : U-tn ·1.•111dl•\.in>;, ndwnrk 
d.it.1 l'.1"l' lllolkl. vi r1u.1l nwmorv l_ti !'-k .._..1fl11ng 
i\jlulliJ k n., 1.1h.i~l· 1\,·n _·:--.;. · 
RefL·rt·lltl id ii1l1.:gril\' 
Auhun,lli ( l'l' ' tlv,•rv 
l ~ \_·l·urt.I .lnd filt· l n, ·~in,_~ 
1>,1t ,1h,l.. l ' l'.•111._i..,l• ·n...:v dwt l 
E. 1 ~y - h 1 ~ u ~"· lllh.'f,"lt"tf\'t' ,1cfl.1 ->~ l'l'O~ r.1111 :-. 

I >.1 t,, Ddimt1<>" l ,.111,:11.11;<' palll'nll'd .oftc-rC 


db_QUEJ!Y: SQL-b.1scd Query 

l\d.1linn,d in k rf.lcl· h ) dh VJSTI\ \t,1t ,1l.M!-- ·~ 


Yidd:-. l'" tr,111r... l i111ll"V p1.:rform.1 1K L' 

Hu1ld .id lhH. queri t·-.. 1~ n·po r tb 


db_ IO.O VISL:: Oa t,1b,1sc Res tructure l'rngr.1 m 
l~l'dt.·~ign your d.11,)h,'"'l' 

Cunvl'rt .., t.•\i~tm~ d.11.1 h 1 rl'\'i..,ed dL'"''hn 
Upgr.11..lt.• n•molt.• l' lld ll~l· r l11r.llinn--. '-'•' ' il y 
/\dd WKS Library for Lutu> 1-2-3 
Fi1~1 L' it1ll'rt .1n.· lo Loh1, , dB1\ SE .rnd olht: r ""­

Opcr.1ting Syslcms: VMS, U J: J"RJ X, UN IX 

Sv, t•·m V, llSD ·1.2, S11110S, CJ X, XEN ll\, OS/2, 

t.i1soos. M.i.-mlosh, 1-1~ Wmdow' 


C Comp il ~rs: VAX, UNIX, XENIX. S1111U ", 

M i<ros1>ft, L,1!110:, TurbnC. Li;~hhp~"dC , M l'\\I 


LA r s: N J·S, .1l.'o m , I <:IW,1rc', ur,. l"t , Jl.11>y.111 , 

.md '' " )' o tlwr M "-D(lS Nc· tB JOS-comp,tibll' 

I .AN. ApplL'5h.H'L' and nelwork-indqwnden l 

VL'r~iun~ i i bo. 


W 1\ 981l07 USA 120C.JH28 ·4636 Telex: 6'i03tlPl2~7 MC I UW 

Tholl sands of C progrn m1rn.: rs in 
over 50 countries worldwide have 
chosL'n R;1inrn's db_VISTA lll. 
HN<' ;uc the re;1sons why: 

• 	 F;ist d;it<1 ilccess 
• 	 Minimal tfatil rcdundanc 
• . ource code av <1 ilatk 
• 	 Auton1iltic recovery 
• 	 Mu Iti-u ser support 
• 	 Portilblc to VMS, N IX, 

OS/2, MS-DOS nnd 
Mncintosh 

• SQL-be1 sed rel ,1 tion.1I query 
• o royillti cs 

• 	 Profcssion<l I St' rviccs 

• Su pcrior support 

Maybe it' s time th;it ytiu cb eckl'd 
out db_VI TA 111. Consider 11// the 
costs. I t cnu Id be the easiest choice 
you ever rn;1de. 

CALL: 

1-800-db-RAIMA 
(that's 1-800-327-2462) 

Ask ilbout the many other products 
a nd services R<lim;i orporation 
offers, including consulting, ;1ppli ­
ca tion dcvelopmL'nt, ,rnd lr<l ining. 

See 11 ~ ,11 

0~<@1fnilin@Y~l~1Fall '88 
lloolh %117 Sah.ir,1 I l1>lel 
Nov. 14 - 18, 1'188 l . .:i~ Vq~.1~, N"'"1d<1 

~RAIM~M 

~, COR P ORAT I ON 


co 
1'1\ X· (20(,)1!2S-.111 I In Tcxos <-. ill · ( . .I ·1)2 't · ~ i"\J ):: 

Jn1crn.1tion.1 l: .K.: (tJ<N2)1tltl9 J<l Ccnna ny : 07127/524·1 witz~rl . nd: (11 1)72'i O·I JD Fra n ce: ( I )-17 72 77 .,., l! ~nr l u ,: !02 15'J>4f> 8 1-1 Swc1.kn : 1111 1 )! 2-J7Stl CO 
Fi1il~nd ('!1Jl4'.' 11~ 1 " J'Jl\H l ~.i ima Corp11r,1tic>1• 
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CHAOS MANOR MAIL 

ing observat ion." 
I don' l Ii ke to be judgmental, but I fear 

Mr. Goodyear is guilty of leading the 
gullible down that well-known garden 
path . What makes " users" and " busi­
nesspeople" mutually exclusive? If you 
accept that premise, then you enter the 
garden. 

The absence of Mac clones is another 
misleading premise. What are GEM and 
Microsoft Windows if not user interfaces 
that copy the look and feel of the Mac's 
operating system? 

What inspired the Commodore Amiga 
and Atari ST series? 

And what is all this about an OS/2 for 
the new IBM systems that has something 
cal led the Presentation Manager? Could 
it be that it wil I use a mouse and have the 
look and feel of a Mac interface? 

Looks like some businesspeople are 
about to become users. 

Brian Farley 
Saipan, Mariana Islands 

Actually, it will have a mouse and the 
look and feel of the Lilith, or perhaps 
early Xerox systems .. .. 

1 keep trying w start the rumor that 

Apple is going lo sue Xerox for look and 
feel. - Jerry 

Computing on the Go 
Dear Jerry , 

I' m writing in response to the letter 
from Bren Jacobson ("Floatable Com­
puter? " March, page 36) , who wants LO 

use a computer in a boat. I can ' t offer 
much about corrosion problems, but I use 
computers in motor homes . 

People have tried 12-volt DC battery 
voltage for the drives, plus a few resistors 
for the 5-V circuitry. And I've found 
problems because cheap power supplies 
often depend on one load to balance out 
another. Then there are all those voided 
warranties. 

My ancient CP/M machines would 
run on a one-lung light plant, albeit with 
a flickering CRT that could provoke ter­
minal mal de mer. But when I went to a 
hard disk, a mechanically governed al ­
ternator just couldn't hack it. Nor could a 
hard disk endure prairie summers with 
power lines harvesting every lightning 
strike from Vancouver to Halifax. Prob­
lems were exacerbated by RV parks with 
inadequate wiring. Somebody plugs in 

one more coffee maker, and there go the 
last LO pages .... 

Five photovoltaic panels and four 
deep-cycle batteries just about break 
even for boondocking in the desert. 
This, of course, also maintains lights , 
swamp cooler, TV, CB, water pumps, 
furnace fan , and all the usual hardships 
of wilderness life . 

The 1-k ilowatt Vanner inverter tu ms 
12-V DC into 110-V, 60-Hz, pulse-width 
modulation with 87 percent efficiency, 
and it will drive any small computer 
more dependably than most electric com­
panies. It will a lso drive kitchen appli ­
ances for short periods . It cost $1000 2 
years ago, and now it sells for $500. 

G. C. Edmondson 
lakeside, CA 

From what J've seen you do over the 
years, you probably have more experi­
ence at mobile computing than anyone 
else in the world. Thanks for sharing it 
with us. -Jerry 

Should We Worry about Viruses? 
Dear Jerry, 

My wife and I work at home in south-

INDUSTRIAL STRENGTH 

OOPS. 


You have three options in today's world; lead, 
follow or get out of the way. You've already 
taken a leadership position in hardware with 
the latest 286 or 386 system. Now you can use 
that triple-digit architecture to blast ahead of 
the pack with the most powerful new Object 
Oriented Programrning (OOPS) software on the 
market: Smalltalk/V286. 

Smalltalk/V, the original OOPS tool for 
the PC, gave scientists, engineers, program­
mers and educators a brand new way to solve 
problems. And soon they were developing 
exciting new applications in everything from 
economics to medicine to space. 

Now Smalltalk/V286 gives you true 

between DOS, OS/2 and Presentation 
Manager operating environments; integrated 
color graphics; a rich class library; and access 
to 16 MB of protected mode memory, even 
under DOS. 

The new Smalltalk/V286, which is even 
easier to learn and use than Smalltalk/Y, retails 
for just $199.95. Or you can buy Smalltalk/V, 
still the world's best selling OOPS, for only 
$99.95. And both come with our 60 day money­
back guarantee. 

Check out the new Smalltalk/V286 at 
your dealer. If he doesn't have it, order toll free, 
1-800-922-8255. Or write to: Digitalk, Inc., 
9841 Airport Blvd., Los Angeles, CA 90045. 

work station perfom1ance with industrial And let us put 
strength capabilities like: push-button you ahead of the SmaJl•-11./V 286
debugging; multi-processmg; portability power curve. ,ldll( 
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CHAOS MANOR MAIL 

ern France, and , having ju t bought two 
20-MHz Compaq 80386 computers, we 
are wary of installing French Minitel in­
ternal modem cards for fear of malicious 
computer virus programs that spread 
through networks and destroy data on 
hard disks. 

We heard about vi ruses in a Herald 
Tribune ar ticle (February 1, 1988) that 
mentioned a preventive program called 
Data Physician , edited by Digital Dis­
patch in Minneapolis, Minnesota. 

How serious is this problem, and does 
the program work? 

Peter Clark 
Forcalquier, France 

Well, compwer virnses are indeed real 
enough, but the best preventive is to be 
sure you don 't put unknown software into 
your machine. There are also a number 
of companies that sell virus protection 
programs; just how badly you need one is 
a matter ofjudgmelll. - Jerry 

QuickBASIC 3.0 versus 4.0 
Dear Jerry, 

I can't agree with your praise of the 
QuickBASIC 4.0 debugger (Computing 

at Chaos Manor, March) . You did note its 
weakness-you can't see the trace and 
the output at the same time. What you 
probably fail to realize is the intense in­
convenience this causes , with seemingly 
dozens of strokes to go between tracing 
and viewing the output and back. When 
tracing, the output does appear for a 
fraction of a second with each PRINT, as 
you note , but you didn't emphasize how 
visua lly annoying it is . Further, it is too 
fast to serve any purpose at all. 

I wrote an impassioned letter to Bill 
Gates about this problem, and I even re­
ceived a telephone call in response 
(though not from him) . I simply refuse to 
use version 4.0 until this is corrected. 
(The 3.0 trace is quite workable. In fact , 
version 3.0 is quite good.) 

I just tried to use the 4.0 debugger 
once again, but it 's still terrible. I'll just 
have to forgo the goodies like the record 
structure until Microsoft fixes the cru­
cial debugging operations. 

There are some factual errors in your 
column. Fi rst, QuickBASIC will accept 
the one-line IF ... THEN . . . ELSE 
structure you worked so hard to elimi­
nate. Granted, it's unreadable, but the 

compiler rejection is limited to Turbo 
Basic and is a drawback to using that lan­
guage if you're running old programs. 

Second , QuickBASIC (including 4.0) 
still supports use of the same name as­
signments to different types of variable. 
Thus, you can indeed declare TEACHER, 
TEACHER$, TEACHER#, and so on . Your 
problem was that the error duplicate defi­
nition is a bug. The correct error, which I 
found by using 3 .0 with your problem, is 
missing =. Add the =, and the error 
changes or disappears . 

Peter J . Lunde 
West Simsbury, CT 

I haven 't had the debugging problems 
you have, and with QuickBASIC 4.0's 
ability to step through code, set break­
points and history, and the rest of the 
goodies, I nwch prefer it to Quick.BASIC 
3. 0: but everyone to his own taste. 

You 're right: Quick.BASIC will take 
one-line statements; I'd already cleaned 
them up to get them through Turbo Basic, 
so I never even tried them on Quick­
BASIC. Your other point is correct, too, 
as I found out just after I approved the 
galleys ofthe article. Oh , well. - Jerry • 



ASK BYTE 

Circuit Cellar's Steve Ciarcia answers your questions on microcompuring 

Mac to PC, Over 
Dear Steve, 

I am experiencing a disturbing prob­
lem as I try to connect my IBM PC XT to 
my Macintosh 5 l 2K E through the RS­
422 serial communication port. Al­
though Apple claims that the Mac' s 
serial communication port conforms to 
the RS-422 standard , I find that the Mac 
has fewer handshaking lines than the PC. 
I have no problem connecting data signal 
lines , but what about the handshaking 
lines? The Mac has only " handshaking 
in .. and "handshaking out ," while the 
PC has both "+" and " - " for every in 
and out handshaking line . How can I 
connect them directly without burning 
my circuit board? 

Chester H. Lin, M .D. 
Taipei, Taiwan, Republic ofChina 

For years , computer users have been 
srruggling with the nonstandard RS­
232C serial interface protocol. There is 
much less uniformity than the designa­
tion "standard .. implies. The newer RS­
422 protocol has come along and isn't 
being implemented with any more consis­
tency than the older standard. With both 
methods, workable connections are fre­
quently dictated by individual software 
packages-for example, some software 
watches the RTS/CTS pair for handshak­
ing and ignores DTSIDSR, while other 
software may do the reverse. Other pro­
grams do both or neither, ignoring hand­
shaking entirely or doing it in software 
with XONIXOFF. 

As with many RS-232C situations, the 
solution to your problem of connecting a 
Macintosh and an IBM PC XT is a nu/1­
modem cable or adapter. That's the easy 
part , without the handshaking con11ec­
1io11s. Connect the transmitted data pins 
on each computer with the received data 
pi11s 011 the other. The handshaking con­
nections are a bit uncertain , and a bit of 
trial and error with a breakout box may 
be needed ro determine the exact config­
uration. I'd suggest you first try tying tire 
Mac port's pin 6 to the PC's 17 and 18, 
and tire Mac's pin 7 to the PC's 9 and 16. 
If that doeSTI 't work, try the Mac's pin 6 
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to the PC 's 5 and 6, and the Mac 's pin 7 
to the PC 's 4 and 20. As a last resort , you 
may be able to tie all handshaking inputs 
true and use the system without hardware 
handshaking (do it in software) . 

Serial interfacing is more a black art 
than a logical science. Determining the 
correct connections is often a matter of 
systematically trying each of the possible 
hookups umil something works. The 
buffers and level translators used in 
serial interfaces, such as the 148811489 
!Cs, are designed to withstand co1111ec­
tio11s between two outpurs pulling in op­
posite directions. There is lillle likelihood 
ofyour damaging your computers by ex­
perimenting. -Steve 

IN ASK BYTE. Sre1't! Ciarcia, 11 compurer co11­
sulranr a11d elecrro11ics engineer. answers 
que.itions on any area of microcomputing and 
his Circuit Cellar projel·ts. The most repre· 
se11t11tive questio11s will be a11Jwered a11d p11b­
lislted. Send your inquiry to 

Ask BYTE 
One Phoenix Mill Lane 
Peterborough , NH 03458 

Due to the liigh volume of i11quiries, we 
ca111101 guarantee a perso11al reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be relllrned. 

The Ask BYTE sraff includes manager 
flar v Weiner and researchers Eric Albert , 
Tom Cantrell , Bill Curlew, Ken Davidson. 
Jeanneue Doj011 , Jon Elson , Fmnk Kuech­
mann , Tim McDonough , Edward Nisley. Dick 
Sawyer, Robert Stek, and Mark Voorhee.1·. 

Include Schematics, Please 
Dear Steve, 

For about a year, I've been trying to 
get a schematic and parts for an IBM 
AT- compatible board without success 
(the board is the same one JDR Micro­
devices calls MCT-ATMB). l own two of 
these boards, but one has a bad program­
mable array logic (PAL). The good PAL 
cannot be copied because the secur ity 
link has been burned away. 

I have talked to many wholesalers and 
retailers , including JDR Microdcv ices. 

None of the dealers I talked to can get 
schematics or parts for the boards . A II 
boards are exchanged and sent to Taiwan 
for repair. 

I am worried about the future of con­
sumer electronics in the country if for­
eign countries are allowed not to supply 
data and parts for repairing their prod­
ucts . Has this country come to the sad 
state of affairs that we will now be de­
pendent on other cou ntries for repairing 
our products? It wouldn't cost much to 
include a schematic with a product. Has 
it come to the point that we need a law 
requiring all imported electrical prod­
ucts to include a schematic? 

What 's going to happen two years 
down the road when the dealer you 
bought your board from is out of business 
and you don ' t know where he got it, as in 
my case? 

Wayne Anderson 
Mesa, AZ 

The situation you 've run i1110 isn't 
unique. Unfortunately, the solution isn't 
quite the one you 're looking for. 

I su~pect that the reason you 're having 
trouble ge11ing parts is simply that it's 1101 
economical to repair very low-cost elec­
tronics. Look at it this way: That mother­
board retails for about $350. The actual 
manufacturing cost is under 30 percefll­
let 's say $100. Repair technician time. 
counting overhead and rest equipment. is 
about $100 per hour, and diagnosing 
problems can take more hours than you 
can shake a stick at. 

Figuring your time at $100 per hour, 
how many system boards did you waste 
while tracking the problem down 10 that 
PAL ? 

I don 't think we need more la ws re­
garding imports on the books. After all, 
you had a clear choice: Buy a stock IBM 
system from an established IBM dealer , 
with all the support and repair built inlo 
the price, or buy a clone with 110 support. 
You get exactly what you pay for, and I 
think that's exactly the way it should be. 
Folks who need the support are buying 
IBM; the rest ofus aren't. 

COii/i11/U'd 



bla i se products 
ASYtlCH MANAGER S(lcci/yC cr lll r;li 
CTOOLS PLUS/5.0 
PASCAL TOOLSfTOOLS 2 ....... 
POWER SCR EEN S/l/JIJW I> Cmiu PJSC.ll 
Turbo ASYNCHPLUS/4.0 
Tu rbo CTOOLS 
Tu1bo POWER TOOLS PLUS/4.0 

borland products 
Paradox 2.0 n AflS,1f8/l/111KI .. 
Pa radox 386 by Al&'llc11.irrd 
Paradox tlctl'lllrk Pac kbyAnSJ'8Qll!1•t 
Quallro: The Pr ole«ional Spreadsheet 
Sidekick Plus 
Sprint: The Pr otesslonal Word Processor . llr:w 
Turbo Assembler & Debugger lltw 
Turbo Basic Compiler......... .. .. . 
Turbo Basic Support Products Al J1.:·1JCS 
Turbo CCompiler //cw vcrsioo 
Turbo C Prolcssionol ... 11cw 
Turbo Pas ca l Compiler Niw VelsiCll1 

Turbo Pas cal Pro fessional llew 
Turoo Pascal Database Toolbox 
Turbo Pascal Developer's Toolkll 
Turbo Pascal Editor Too lbox 
Turbo Pascal Gamcworks Toolbox 
Turbo Pascal Graphix ToolbO• 
Tur bo Pascal Numerical MelhoosToolbOY 
Turbo Pascal Tu lor 

175 
129 
175 
129 
129 
129 
129 

725 
895 
995 
?·17 
;>00 
?00 
150 
100 
I()() 

150 
?50 
150 
250 
100 
395 
100 
100 
100 
100 
70 

135 
99 

135 
99 
99 
99 
99 

525 
639 
725 
179 
129 
139 
105 
68 
68 

t05 
179 
105 
179 

68 
285 
68 
68 
68 
68 
49 

lahey computer products 
f77L·EIN16 
f77l·EM132 
F77L-FORTl\AN Compiler 
Lahey Personal Forlra n71 

"'"'Tool.II 
microsofl products 

Microsott BASIC Compiler 
Mlcrosott CCompiler 5w,'CoclcVicw 
Microsolt COBOL Compiler w.'TOOI!. New ersirw1 

Microsott FO RTRAll Oprmwig Camp 
Mlcrosott Macro Ass embler 

695 
895 
477 
95 

119 

295 
450 
900 
450 
150 

649 
829 
439 

89 
105 

219 
299 
659 
299 
105 

Mlcrosott MouscAllV.mcric-' ........... .. CALL CALL 
Microsolt OS/2 Pr011 rammer"s Toolkit 
Microsolt Pas~I Compiler .. 
Microsott OulckBASIC 4 
Microsott Ou lckC 
Mlcrosott Win dows 
Microsott Win dows 386 . .. ...... 
Microsolt Windows Oevelopmcnl Kil . 
Other Microsott products 

modu l a - 2 language 
LOGITECl t Modula-2 Development System 

Modula·2 Compiler Pack . 
Modula·2 Toolkit ....... 

LOG ITECH Modula-2 OS/2 New 
LOGITECH Modula-2 Window Pack•ge 
TopSpeed Modul3·2 liyJCtrsen &R11m111s 11.-v 

350 239 
300 199 
9 69 
99 69 
99 69 

195 129 
500 329 

CALL CALL 

249 199 
99 79 

169 139 
349 279 

49 47 
100 89 

smallta l k l an gu a g e 
Smalllalk/V ........... ... ......... ..................... .. 
Smalllalk/V 286 
Sma ll tatl<,N Suppor1 ummes NI v.in@es ... 

other produc ts 
Aclor Oy T/111 Wlrlmm1e1 Gtmp .. 
APL' PLU SPC byS7SC .. .... . 
Briefby So/utf(}(1 Sys/ems .. .. .. . .. 
CarbonCopy Pl us oyMrm;wi le<;/JnOll)f// 
dlVLIB Oalabase Library byAJS M isting 
Oesqview l1om OmrtOlllcck . 
Desqview API PrGd ucts All V.melft'S . 
Epsilon fM1lCS·MlC TCil [rJ.rGf bylll(}Jm 
Flow Chart ing II + by Patton Mllnnn 
lnlclligence/Compiter l!y/11/ellf]criccw,w . 
Maco Ulililies byPJrJ MJCC Sillh1~rc 
MalhC AD Oy M.1111So11 
Microport Products Al tllllCDes 
MICROS TAT·ll Sfl~S/(;5 Ric>: by Ecosall 
MIRROR II Oy SVFIKl.OllE New 
STATGRA PlttCSbySrsc .. 
TUB Version Co ntrol by/Junoo S~1cms S<JIMwr 

ssr,rnnt.AN ...... 
Turbo Programmer Int ftNIJo P.isr:ii l. by /.SCI/ 
XEU IX System vAJ VJ/ft'~CS /JySCO 

100 89 
200 175 

CALL CALL 

495 449 
695 529 
195 CALL 
1% 135 
139 125 
130 115 

CALL CALL 
195 169 
229 189 
.190 479 

99 85 
349 319 

CALL CALL 
395 359 

70 63 
895 699 
100 89 
300 269 
389 309 

Ci1l l CALL 

Tu1bo Proloo Compiler 150 I t5 persofl products 
Turbo ProloQ Toolbox 100 68 SmartMOVE 149 129 
Other Borland products CALL CALL SmarTEA M220.... .. ... 195 179 

c la nguage SmarTEA M240. .. 345 299 

C+ + Dy ZOR IEC/I fir.-. 100 95 periscope products 
C_lalk/Jy CNS .. 
Eco -C88 Modeling Compiler t>y Fcrm111 
Guidelines c++ by r.udc/JIC> Solh•.•Jf 

150 
100 
?95 

139 
69 

259 

Periscope I"•Ul 512K &wd . 
Periscope II willr llMI Btc.i 11rS111rcn 
Periscope ll·X SolMJ1eoi11y 

695 559 
175 139 
145 105 

Lalli cc CCompiler OOS & OS!2. t111m /, r/l.:e •l 50 289 Periscope 111 10/.llltvr.moo ........ 13Y5 11 19 
Mark Williams Lei's C 11a1 (/'ff cso 
Turbo Programmer/C Dy ASCII 
WATCOM C6.Sn1 WATCOMrJoi1p 

/lc.1 
Nr.wV1w1111 

75 
499 
2'.15 

68 
399 
269 

peter norton products 
Dan Bricklin's DemoII 
llorton Commander 

195 
89 

179 
65 

database management llortonEditor 75 59 
Clarion Developmenl Syslcm tiy Ciu••t 
Clipper 1Jylla11n 1 

New 695 
695 

595 
459 

tlo~on Guides Spwryf,11Kf'"'"' 
Fot os.12 

100 
150 

65 
109 .......... ____ 

d8ASE Il l Plus oyAslt/()fl·IJIC 
d8f asl rl~ASt 1111';1sCn"l" by1H!F;.,1 

% 
9'l 

399 
89 

tlo~o n Utililies . 
tlorton Ulllil ies Advanced Edilicn 

100 
150 

59 
109 Es tabli s hed 198-' 
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ORDERING INFORMATION 
FREE SlllPPlllG Orders withm the USA (lo·,• c1 ·18 
states only) aie shi pped FREE via UPS Ground Call 
101APO. FPO. PAL. and express shipping ra tes 
tl O CREDIT CA RO CHA RGE . VISA. MastcrCartl 
and Discover Card are accepted at no exit a cost 
Your card is charged when your 01der is shipped 

in_'de-p~n'dent (in 'di-pen 'dent) Please join us in our Declaration of Indepen­ Mail orders please include exp11a11on dale anrl 
authorized signature.dence. Call Programmer's Connection todayad;. 1. not inlluenced by others in opinion, 110 COO OR PO FEE . COOs and Purchase Ordersand be sure to ask for your FREE subscriptionconducl, etc. 2 not affili ated; sovereign in arc accepted al no extra cost No personal checks 

au thority. - 11. (in'cle-pen-dencc) someone lo the Connection, our 120 page comprehen­ are accepted on COO orders. POs with net 30· day 

or something intlcpcndcnl. sive buyer's guide. It contains descriptions for terms (with miltal mi111mu m order ol St 00) are 
available to Qual ifi ed US accounts on lyover 800 products by more than 300 manufac­FACT: 110 SAL ES TAX . Orders outside al Ohio are 1101 

turers, and informative articles by leaders in charged sales tax Ohio customers please add 5% Many major dealers specializing in programming 
Ohio tax or provide prool ol tax-exemp11onthe programming industry.tools for personal computers are legal affiliates of 30-0AY GUARANTEE Most ~ I our p1oducts come 

companies who also publish development software. with a 30-day docurnentalton cva1ua11 on pe 11od or 
a 30-day return guaran tee Please no e ha! some 

FACT: CALL for Products Not Listed Here ma11ulacturers restri ct us lrom ollermy guarantees 
on lhelr products. Ca ll tor more inlormauon Programmer's ConnecUon is not apublisher and is SOUllO AOVtCE Our knowledgeable 1ech111ca1 

not affiliated to any company that has ever been in USA ........ 800-336-1166 
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But look at the economics again. Iftlwt 
$6000 IBM system dies , the company will 
swap the board and get you back on the 
air. The defective board is11 'r repaired; 
it's scrapped. After the warranty runs 
out, you 're in the same boat: IBM does11 '1 
supply schematics for its boards any 
more, either, and the company doesn 'r 
repair them. You might have to replace a 
$2000 system board instead of a $350 
one. 

All i11 all, /think the only way out is to 
buy another system board and use the one 
you 've got for a wall hanging. It's expen­
sive, but any other choice is more expen­
sive s1ill. -Steve 

Programming Embedded 
Microprocessors 
Dear Steve, 

I am an electrical engineer looki ng 
after the operation and maintenance of 
some of the sophisticated equipment in 
power stations and substations-equip­
ment like sequential event recorders , 
digital fault recorders, microprocessor­
based alarm systems, and programmable 
logic controllers. These come under the 
category of microprocessor-embedded 
systems . 

Last year I subscribed to BYTE to im­
prove my proficiency in troubleshooting 
and maintenance work. I have had some 
introductions to microprocessors during 
my postgraduate education, and I am 
conversant in 8085 assembly language . 
While studying BYTE, I felt its contents 
and coverage were beyond my level , so I 
decided to seek your guidance. 

Please let me know the names of some 
good books and microprocessor journals 
dealing with 8-bit microprocessor prod­
ucts being used in industry as embedded 
controllers . I would specifically wel­
come books related to troubleshooting 
procedures, because the documents pro­
vided by the manufacturers are invari­
ably sketc hy and incomplete . Al so , 
please let me know of any books dealing 
with the design and application of pro­
grammable logic controllers. 

Lal Singh 
Najran , Saudi Arabia 

Listed below are several books that I 
can recommend to help you with applying 
and programming embedded micropro­
cessors. /11 addition to the microcon­
troller handbook, Intel publishes a com­
plele series of guides and application 
notes describing rhe various micropro­
cessors that the company manufactures. 
Contact Intel at the address listed below 
ro receive a complete catalog of Imel 
books and literature. 

Z-80 and 8080 Assembly Language Pro­
gramming by Kathe Spracklen (Rochelle 
Park, NJ: Hayden Book Co., 1979). 

8080 and Z80 Assembly Language by 
Alan R. Miller (New York : John Wiley & 
Sons. 1981). 

Intel Embedded Controller Handbook 
(Intel Literature Sales , P. 0 . Box 58130, 
Sama Clara, CA, 95952). 

In addition to my momhly column in 
BYTE, I have begun publishing a maga­
zine emitled Circuit Cellar Ink, which 
specifically deals with applying electron­
ic solutions to real problems. Subscrip­
tion information is available at the end of 
my recell/ columns in BYTE. -Steve 

A Circuit Struck Dumb 
Dear Steve, 

I'm a longtime reader and fan of Cir­
cuit Cellar , and I' ve learned a lot from 
reading about your projects over the 
years. From time to time, I've even built 
some of my own projects after being in­
fluenced by your designs . 

Back in June of 1981, your project of 
the month was a low-cost speech-synthe­
s izer interface using Nationa l "Digi­
talker" components. I obtained such a 
chip set and built a slightly modified ver­
sion of the circuit to go on the home-brew 
bus extension I had placed inside the 
video monitor of my trusty TRS-80 
Model I . It worked flawlessly from the 
start. Over the years, I've come to appre­
ciate the clearly enunciated warnings and 
messages that my computer would speak 
to me while I was looking in another di­
rection reading data statements, keying 
in bank transaction , or whatever. 

Two years ago , I fina lly became MS­
DOS-compatible when I bought a new 
Tandy IOOOA . At last , I had a bu ilt-in bus 
for projects. Alas, I now have a young 
family , so I can't spend as much time 
pursuing hardware projects . One that I 
really wanted to accompli sh, though , 
was to equip the new machine with voice 
capabilities. Since nobody seems to be 
writing articles for simple projects for 
these new machines, I opted to try and 
modify my old design for the Tandy's 
PC-ROM vocabulary that I had pur­
chased. I used the Tandy 1000 technical 
reference manual and your article enti­
tled ".Build the Circuit Cellar MPX-16 
Computer System," Parts I and 2 (No­
vember and December 1982) as guide­
lines for the circuit I came up with . 

Unfortunately, the circu it doesn't 
work . I get no sound from the speaker. 

comi1wed 
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Alps 
Allegro ....... . .. .......... $339 
AL0224 E . . . . . . . • . . • . . . .. 599 
AL0318 . . . ............. 610 
AL0324E .... . ............. 749 
2418 ......... ' .. ... . .. ... . . 885 
2424 . . . . . . • . . . ' ' .. 955 
Olher Models ... . ......... .. Call 

AST Turbo Lazer ............ 4310 

Cit izen Printers 
1200 ...................... 149 
1800 ....... . ... . ... . 165 
MSP 40 . ........ . ....... . .. 319 
MSP 45 ...... . .......... . .. 465 
MSP 50 ................. . .. 399 
MSP 55 ...... , ........ . .... 529 
Premier 35 ..... . , .......... 509 
Tribule 124 .. ... .... • .. • ... . Call 

Olconix 150 .. ....... ... . . ... 309 
300 . ...... _____ 4811 

Epson Printers . ........ •.. .. Call 

Hewlett-Packard 
Desk Jet .. ..... .. ...... . ... 719 
Lazer Jet Series 11 . • • . •..•• 1805 
Paint Jet ....... . .. . 1090 

NEC 
P2200 . . . . . . . . . . . . . . . . . . 335 
P5200 ....... . ....•.. . ..... 520 
P5300 . . . ... . ........ 685 
Other Models .... . _. Call 

Okidata . . . . . . . . . . . . . . . . . . . Call 
320 ................ ' ..... 330 
390 .... ' ... . ........• . .... 465 
Lazer llne 6 ................ 1339 

Panasonic 
1080 I M2 . ............. . .... 159 
1091 I M2 _. _................ 199 
3t31 ...... ' ....•.. . . .... ... 305 
3151 . . . . ' ...•...•. ' . . . . 475 
Lazer 4450 .... . .....•..... 1635 

Star Mlcronlcs ... . .•........ Call 

Toshiba 
321 SL . . . . . . . . .• ..... .... .. 539 
34 1 SL ..... . ...•.... • ...... 709 
351 SX . . . . . . . . . . . . ... 999 
Page Lazer ...... . ' .... 2415 

Bernoulli Box 
10 Meg ... . ................ $889 
20 Meg . . . . . . . . . . .. ... 1255 
40Meg ................. 1559 
Beta Ext . . .. . ........ . .... 1019 
Beta lnl . . . ... . ... .. .. . . .... 775 

Seagate 
20 MG w/WD Con1roller .. . ... 275 
251-1 .. .. . ......... . .. .. ... 469 
AT 40 MEG Full Height ... . ... 435 
Other Models ............... Call 

Teac 
1.2 MEG AT .................. 89 
Floppy F55 BR ...... .. ....... 79 

Toshiba 
3.5 Or 720K .... . ............ _85 

3.5 Dr 1.4MB .... . . •.. . .... . . 1115 

HARD CARDS 
Plus 20 MG ......... .. ... ... $525 
Plus 40 MG . . . . . ........... 659 

KEYBOARDS 
Keytronics 
KB5151 ..... ... .•...... $119 
KB5153 .. ..•. ... ...•....... 149 
KB101 . . . .. . . . . . . .. . .. . . . . .. 85 

MONITORS 
Amdek 410 ........ .. .. . .. . . $130 
432 ... ' ... - - - - . - - - - - - . ­ - .. ­ 149 
V210A .......•............. . 85 

NEC 
Mullisync II . . . . . . . . . . . . . . . . 585 

Mullisync Plus ......... . .... 899 
Mullisync XL .............. . 2069 
Monographic System ....... 1299 
Other Models ... .. .......... Call 

Princeton Ultrasync .......... 485 

Samsung . .. .. . . ....... . .. . . Call 

Sony Mult1scan (1303) . ....... S35 

Mitsubishi 
Diamond Scan .............. 499 

Zenith 
1490 .. ' ' . .. ­ . ..... 609 

Uninterruptlble Power Source 

BOARDS 
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Hol Shol ........ . ... ...... $359 

Six Pack Plus ............... 115 

Xlormer .. .... .. .. .. .. . . ... 545 

3G II ...............•..... 219 

Other Models ... .. .... . .... . Call 

ATI 
EGA Wonder ...... . , ........ 175 

VIP . _. . .... . ...•. .. . . .... . . 265 

Hercules 

ColorCard . ... .. .. . ...... . . 145 

Graphics Card Plus . . ... . .. . . 170 
lncolor ... ......... . ...... . . 199 

Intel 

Inboard 386 PC . .. . .. . •... .. 935 
Inboard 386 w/cable .. _• _... 1029 

4020 . .. ......... .. ..•..... 325 

80287-6 . . . .... . ... • ..•..... 175 

80287-16 .....•............. 555 

Orchid 

Designer VGA .... . . .... .... 299 

Tiny Turbo ...........•..... 249 
Twin Turbo ....•. . .. . .. _... __ 359 

VGA .. ................... .. 220 

Paradise 

Auloswilch 350 .......... . ... 159 

VGA 1- .. . .. ......... . .... . 259 

VGA Professional ....... .... Call 

Video-7 

VGA ...........•. . •..... . . . 269 
Vega Deluxe ____ . . . . . . . . 180 

V-RAM ......... , ........... 475 

TERMINALS 
Wyse 

30 .... ' ... ' .... ' . ' ... ' .. ' . $285 

50 . .. ..•. . .....•..•..•.. ' . . 369 
85 . . ' ... . ... .. .•. ........ - . 439 

COMPUTERS 
AST 
Model 80 ..... . .. . ..... .. . $1375 
Model 140 . .. ......... . .... 2815 
Model 340 ........•........ 4205 
Model 390 .............. . 
Other Models ......• . .. . . 

NEC 
Mulllspeed EL II .. . ... .• . . . 

Tosh iba 
T-1000 ..... . .... . 
T-1200F ....•.............. 1565 
T-1200H . . ..........•.... . . 2285 
1200FB ..... . ... •.. .. . .. . . 1699 
t200HB .. .... .. . • .. • .. . .. . 2415 
T-3200 .....• , ...•......... 3789 
T-5100 .. 

Wyse 

386 .... '' .. '' ..... ' 

Zenith Supersporl/2 . . 
Supersport 20 MG .... . . .... 2479 
Supersport 286/Model 2 .. . .. 3445 

Hayes 
1200 ... 

MODEMS 

1200B .. ..... •... . .... .. ... 245 
2400B ......... . .... . ...... 385 

Prometheus 
t200B w/Soflware ............ 75 
2400Bw/Sortware ........... 129 
Other Models .. ......•. .. .. . Call 

US Robotics 
Password 1200 ... . 
Courier 2400 ..... . 
Courier 2400E . . •.......... 335 
HST 9600 ... . ...• .... ...... 635 
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BASIC calls to the port addres produce 
nothing on OUT instructions, and INP in­
structions seem to indicate that the bus is 
still "floating." It's as though the port 
address is not being decoded . I have 
limited test equipment, but supply volt­
ages seem correct on the card. I swapped 
all duplicated components with the old 
working card from the TRS-80, which 
continues to work, leading me to believe 
that the components are fine. I've even 
checked the point-to-point wiring I used 
nn the project; nothing seems amiss . 

Since this is my first (and only) project 
on the PC-bus, I'm not sure about the 
logic 1used. I suspect I may be overlook­
ing some glaring design error. When I 
first tried the circuit , I didn't decode the 
AEN (addre s enable) line . The com­
puter failed to boot properly, which 
showed me the importance of that line. 
Are there any other important things I 
need to consider? 

Victor H. Klein II 
Newton, PA 

Debllgging logic at long range is al­
ways a li11/e tricky, particularly if you 
don 't have a scope to see what's going 
on. Without going back through the specs 
again, I bet that old speech generatorjust 
can 't keep up with the new bus speeds. 
Probably the best way to get your circuit 
working is to hitch it 10 a parallel port 
where it's isolated from rhe bus and you 
can use a voltmeter to check the voltage 
levels. 

The idea is fairly simple: The data in­
puts come from the printer data outputs, 
the WR signal is the pri."lter 's strobe. and 
the INTR bit goes back imo the primer's 
BUSY line. In your case, you can use one 
ofthe primer port's control output.I' to di­
rectly select which ROM bank ro use. Sec 
table I for a diagram ofthe connections. 

Table I: Port comiectionsfor 
MM54104. 

Printer Description 
port pin 

1 WR to MM54104 pin 1 

2 DO (least significant bit) 

3 01 

4 02 

5 03 

6 04 

7 05 

8 06 

9 07 (most significant bit) 


11 INTR from MM54104 pin 6 
1 7 ROM select to LS 1 39 pin 3 
18 Logic ground 

Remember to disco1111ect your existing 
circuitry from the pins that connect di­
rectly to the printer port. You'll also need 
to come up with a power supply, but a 
simple wall transformer with a 9- or 12­
volt DC ourput will suffice. Wrap a box 
around the whole affair and stick the 
speaker on top. 

The next trick is to figure out the 
primer port address. The fastest and 
least ambiguous way is to use DEBUG, 
which is an experience everyone shollld 
have at least once. Fire up DEBUG, type 
D40 : 8L6, and press the Enter key. You'll 
see something like this: 

0040: 0008 BC OJ 78 OJ 78 02 

Each pair of hexadecimal numbers 
after the address corresponds to a printer 
port address. The above string of pairs 
shows three printer ports: LPTJ uses 
03BCh , LPT2 uses 0378h, and LPT3 uses 
0278h. Your system addresses may differ, 
but the ports are always LPTJ , LPT2, 
and LPT3, in that order. A11y ports that 
aren't installed will be 0-you can't use 
such ports for output. 

Decide which printer port you want to 
use, and write down its address. Most 
people use LPTJ for a real printer, so 
you'll probably want to use LP12 and 
LPT3. Buying a primer card just for the 
speech system might be a good idea if 
you 'vc got only one now. (I'm pretty sure 
the Tandy 1000 will take a standard 
printer card.) 

Let's suppose you set up the address 
and word number like this (I haven 't 
checked this BASIC code out, but it 
should get you .warted): 

MMPORT = &H0278 
MMWORD = 0 

Then, to get the system to say the word, 
use 
OUT MMPORT, MMWORD 
OUT MMPORT+2, 1 
OUT MMPORT+2,0 

The ROM banks are selected by bit 3 in 
port MMPORT+2, so to sclccr rite other 
bank, use MMROM = 8, and say the word 
using 

OUT MMPORT, MMWORD 
OUT MMPORT+2, l+MMROM 
OUT MM PORT, MMROM 

I'll avoid telli11g yo11 which bank is 
which, because that bit gets inverted at 
least once between BASIC and the decod­
er. The odds are that I'll be wrong no 
matter what I say. 

To check the status bit and loop umil 
it's 0, use 

1000 IF INP(MMPORT+l) AMD &HBO 

GOTO 1000 


There's also a 50-50 chan ce I've 
messed up the BUSY bit, so ifthat gives bi­
wrre results , try checking for a 0 bit in­
stead ofa I bit. The same logic applies if 
you write the code in Pascal, C, or as­
sembly language: Put the word n11mber 
out to the port, then toggle the strobe bit. 
All the usual PC languages can handle 
direct port 110, so you shouldn't have any 
trouble. - Steve 

Printing in Reflected Type 
Dear Steve, 

I am looking for a program that will 
enable me to print a page of text (eventu ­
ally with some pictures) in reflected type 
(using a laser printer or dot- matrix 
printer) . I need reflected lype because 
the output is printed on a particular type 
of film that is exposed afterward . Cur­
rently , my colleagues and I simply print 
the usual way and reverse the film after 
encountering the characters . 

If the type were reversed, we cou ld 
place the film right, and since the light 
would pass through the film before en­
countering the characters, no di tortion 
would occur. 

I've sent inquiries to several CAD 
firms and have been told that their pro­
grams wouldn't be able to handle text , 
because of problems with "reference 
points"- whatever that means. 

Desk top PubIish i ng packages 1i kc 
PageMaker and Ventura can't help me 
out, either, at least not here in Belgium . 
Have you ever heard of a software pro­
gram that could help me? 

Paul Verbinnen 
Brussels, Belgium 

I have not seen soft ware that will print 
reflected type in a way you need. I have 
seen ads for graphics programs that do 
this in a limited way, but it appears to me 
that you need two things: a program that 
will transmit the characters to the printer 
in reverse order, and a set of reversed 
fonts for your printer. Since you are wor­
ried about the distortion caused by trans­
mitting the image thro11gh the film. I as­
sume you won't be satisfied with the 
relatively low-quality fonts you could 
make and download to an Epson or com­
patible primer. Even the 24-pin models 
only accept characters defined in an 18 
by 24 dot, about half the number avail­
able in laser primers. 

comi1111ed 
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We've got a whole new family 

of tape backup systems. 

VVhcthcr you've got an IBM. a compat­

ible. or a Macinrosh. you can count on 
·1allgrass. V\ c back you with all the 
scoragc capacity you could ask lix. plus 
all the lcatwcs. all the support . and all 
1·he speed you' ll ever need. 1\nd Wt 
make it easy 10 protect yoLU' valuable 
data. Since all perarions arc automatic 

Cirde 257 on Reader Sen•ice Card (DEALERS: 158) 

and unactended. you can just set it. 
and forget it. 

Best of all, we stand beWnd 
our products with the industry's 
only 3-year warranty. 
But ~1cre's one other reason why so 
many more people are asking for 
l'allgrass. It's because the competition is 
asking so much more ror their proclu cs. 

7lll(gmss makes 
1ilf<'mal a11d atl'mal 
11/f.lt.' bad~11µ .'i)':>'ll'lllS 

jor tlu.· IBM l'C/.'('/'//J,' 
PS/2 or com1x11rbks. 

am/ a11 c.rrcmal 
11ni1farJOUr Mac 

Pill.<, SE or II. 

Let lallgrass start backing you up. 
Call l -8CXH/\L-GRAS. Or write to: 
Tullgrass ·rechnologics. Inc. 
11100 \i\esc 82nd St. 
Overland Park. KS 66214 

R TALLGRASS 

B TECHNOLOGIES 
When it's worth saving, it's worth Toll ross 
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What is a Best Western? 

·• 

ASK BYTE 

Printing 1he characters in reverse 
order from a straight text file is easy: I 'fl 
get to that later. Reversing the characters 
is the task that will require work. I don 'r 
know of any software that can do this. 
Th ere are some /om-editing programs 
available that might help. Here are some 
that work with bir-mappedfonrs: 

SofrCraft Font Ediror 
SoftCraft 
16 North Carrol St. , Suite 500 
Madison, WJ 53703 
(800) 351-0500 

FontGen JV 
VS Software 
209 West Second St. 
Little Rock, AR 72216 
(501) 376-2083 

Publishers Type Foundry 
ZSoft 
1950 Spectrum Cir., Suite A-495 
Marietta, GA 30067 
(404) 428-0008 

An alternative 10 creating reversed 
fonts using a font editor is 10 write a pro­
gram that reverses an existing fom by re­
versing the order of the bytes. For exam­
ple, an R in an 8 by 9 dot-matrix printer 
download font would be stored as in table 
2a. Table 2b also shows the result after 
swapping by1es so that byre 1 becomes 
byre 8, 2 becomes 7, and so on. 

Table 2: Reversing the font 
definition for an "R. " 

(a) (b) 

byte - > 12345678 12345678 

01 111100 00111110 
01000010 01000010 
01000001 10000010 
01000010 01000010 
0111 1100 00111 110 
01000100 00100010 
01000010 01000010 
01000001 10000010 
00000000 00000000 

The right place at the right price. 

Make reservations at any Best Western, 
see your travel agent, or call toll-free 

" lforlcls /urges/ clwf11 of 1-800-528-1234 lnde11endently owned 
and operoted 

hu11·L~ mlJ/Dr 1i111 and resort " 

Reversing the order ofbyres is simply a 
matter ofreading rhem imo an array and 
writing them back out to a new file in re­
versed order. Thar is, fill the array from 
1to8, and write the bytes from 8 to I. I 'm 
not sure that laser printer bit-mapped 
fonts are stored the same way, hue if 
they're not, the operation ofreversing the 
bits is still possible, but more compli­
cated. -Steve • 
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"An exceptionatn~·IPH,~· " 
"This program h 
and capabilities ~sfmall the features

"I was i1npressed. program . oney m 
s costing 1o ti anagement 

mes as much ,,It wins the cos t­ Leonard Hyre, PCM A A • • 
'v1 agaz111eeffect ive awa rd. " 

John Dvorak . PC Mugu::inc 

We appreciated those kind words. They helped 
make MONEYCOUNTS 4.0 one of today's most popu ­
lar accounting/money management programs 
for home and business. But we couldn 't leave well 
enough alone. So we're introducing new 

MONEYCOUNTS 5.0 

...an unbelievable buy 

at just $29! 

MONEYCOUNTS ' 5.0 balances your checkbook... 
prepares your budget... manages your cash. 
checking. savings. credit cards... prints 5 types of 
fi nancial statements including net worth...3 types of 
inquiry reports.. . general ledger. accountant's trial 
balance. and graphics. Its fast financial data base 
handles up lo 999 accounts and 100,000 transac­
tions a year. 

MONEYCOUNTS ' 5.0 is a CPA-designed money man­
agemenllaccounting system you can use for l1ome or 
business. It's easy to use. requires no accounting 
knowledge . is menu-driven with on -line help, has a 
fast financial calculator. works with monochrome or 
color monitors. comes with a printed manual and is 
not copy protected. 

SAME DAY SHIPPING. Order today and own 
MONEYCOUNTS" 5.0 for only $29 ! Add $5 shipping/ 
handling (ou tside North America. add $10) . Iowa 
residents please add 4% sales tax . 

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

. .-
- ~-rv;:,L..k,,11 -- ­® ~---/"4""mrv~ 

375 Coll ins Road NE 
Cedar Rapids, IA 52402 

MONEYCOUNrs·s.o 
now also... 
• 	 prints any type of pin-feed 

check and updates your 
records automatically 

• 	 estimates your 1988 
income tax 

• 	 analyzes financing options . 
savings programs ...computes 
interest rates, loan payments...prints 
amortization schedules 

• 	 manages mai l lists- zip and alpha sorts-and 
prints labels and index cards 

• 	 provides password protection , fiscal year support , 
and pop-up notepad. 

VISA, MASTERCARD & COD ORDERS CALL 

1-800-223-6925 

(In Canada. cal l 319/395·7300) ,-------------,


MONEY 
COUNTS": 

VERSION 5.0 I 
Dcpl. B $29 + $5 shipping I 
375 Collins Road NE 
Cedar Rapids. IA 52402 I 
NAME 	 I 
ADDRESS I 
CITY I 
ST ATE •ZIP 	 PHONE I 
CHECK _J MON y ORDER _J VISA _J MASTERCARD _J I 
CARD# 	 EXP. DATE 

No. of Product 
Copies 

MONEYCOU NTS ' S.O!Needs IBM or 
c omµot1ble cornµuter . ot least 256k 
memory . OOS 2 0 01 mom. fwo chsk 
drrvos or h~nd cfl sk• 

Sh1pprng & Hnndlrng 

Price 
Each 

$2900 

s 5.00 s 5.00 

Tolal 

L __ ___ _ _______ dJTOT AL AMOUNT 2.__ 

I 
I 
I 
I 
I 
I 
I 
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DAZZLING PERFORMANCE. 


'286/ SS 

COMPLETE 12MHz '286 
WITH 32MB HARD DRIVE 

ONLY $1295.00 
• 80286CPU 8/12.5 MHz Dual Speed, KeyboardSeleclahlc. 
•Zero-Wait Stale RAM, 512K expandable lo 4Ml3 on the 
molherhoarcl {16MB System 1olal). 
• 32MR Ilard Drive l.2MB rloppy Drive. 
• ltra high speed 1-Iarcl/Ploppy conlrollcr. 1:1 interleave, 
800 KB/sec transfer rate. 
• Migh Res 12" Amber Display wilh Tilt and Swivel Base. 
Compat ible graphic controller. 
• ZEOS Enhanced Keyboard, Pleasant 'fact ile/Click Feel. 
• Seria l and Parallel Printer Port . 
• Clock/Calendar wilh Uallcry Backuf). 
• 6-16 and 2-8 bit expansion slots. 
• 80287 upport , up lo 12 Ml lz. 
• pace Sa\ er Case with ecurity Lock, LED indicator . 

12MHz 16MHz and 20MHz 
'286 HARD DRIVE SYSTEMS 
As high as 20\llllz! Dazzling performance is )Ollr with 
one of these high 1>erformance full size ZEOS '286 Systems. 
Each comes complete with our tandard features includ­
ing cl rive , monilor, high speed conlrollcr, etc. Our full 
size case features room for up lo 5 half-high drive , two of 
which arc internal. Incrcclible values. 
• 286/12 -Complele 12.5MHz System with 512K of 
Zero-Wail I \M, High peed 32MB, 33ms I lard Drive and 
all the standard ZEOS goodic, . ONLY $1395.00 
• 286/16- omplete 16MHz system with 1\t!B RAM on 
board and Iligh Speed 32MB Hard Urive. Aisler th;m ii 
'38() 16MI lz when running H:>-bil software! 
ONLY $1895.00 
• 286/20-Al 20MHz, il 's lhc fastest. Complete wit h our 
:l2 1B, 33m Hard Drhe and J·WB RAl\11. This i what 
Dazzling Speed i all about. ONLY $2095.00 

'2 86/ FS 

DAZZLING PERFORMANCE. 
INCREDIBLE PRICES. 

Can you believe it? les, 
you can/ 

We've proven it to thou­
sands and we would like to 
prove it to you. ZEOS&sys­
tems are sold cornplete, ready 
to plug in and fly right out 
of the box. And the quality 

and prices are incredible. 
How is it possible? 

Because your ZEOS com­
puter comes to you factmy 
direct, fully assen1bled, 
bw·ned-in and tested in our 
own laboratories. Every 
system is built to order. 
Custom built actually; right 
to yow· own specifications. 

And our quaJ ity and per­
formance are econd to none. 

We don't just say it. We 
guarantee it. That's why 
your new ZEOS system 
con1es with a Full One Year 
Limited Warranty and otrr 
30 day Full Refund Satis­
faction Guarantee. 

So pick out yolrr dream 
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INCREDIBLEPRICES. 


'J86/ DT 

COMPLETE 16MHz '386 DESKTOP 
WITH 32MB HARD DRIVE. 

ONLY $2495.00 
(20MHz add $500) 
• Genuine 32-hil Inlet 80386, 16 or 20MHz parts. 
• liW/1 orRAM Expandable to 16MB. 
• 32Ml3. 33ms Ilard Drive, 1.2MB floppy drive. 
• t /t rn hig11 peed I lard/rloppy controller. 1:1 inlerleave, 
800 l<Bf ec lransfer rale! 
• High Res 12" /\mber Display with Tilt and Swivel 13ase. 
Compalible graphics controller. 
• 101Key ZEOS Tactile Click keyboard. 
• crial a nd Parallel/Printer Ports. 
• Clock/Ca lendar with Battery Backup. 
• 2-~2. 11.16 and 2-8 bil slots. 
• 80287 and 80:~87 support. 

COMPLETE '386 VERTICAL SYSTEM. 
64MB DRIVE! 

ONLY $2995.00 
(20MHz add $500) 
/\cknowledged worldwide as lhe highest perfo rmance 
' alue anywhere.Same greal standard ZEO feature found 
on our other complelc y tems plus: 
• 64KB Zero-\\ ait CACIIE u ing 61IKof SRAM. 
• IMB of :32-hil I \Msyslcm expandable up to 16Mf1 
• 6·1WBScagale Ilard Drive. 
• 80287 and so:rn7 optional. 
•I leavy Duly Vert ical Ca e. 

Ask about our 25MHz systems too! 

'386/ V 

machine and order it now 
with confidence. Dazzling 
periorn1ance and incredible 
prices await you. Guaran­
teed. Order now by calling 
800-423-5891. 
Other ZEOS Options 
Include: 
• Basic Configurations : 
Call for prices on systems 

without drives, etc. 
• EGA/VGA Upgrades. 
14" EGA color monitor 
with EGA card, add $495. 
14'' VGA system, add 
only $695 
• High Capacity Drives. 
Many other drives and op­
tions are available. Call Toll 
Free for details, 800-423-5891 

ORDER NOW TOLL FREE 
800-423-5891 
/·.:ix Orrlns /Jial:612 6:?3 2310 
/11 M imll'so/a all: 612 6.1:/ ./.'i9J 
5.'JU5111111 ·1•. N W5il. P1111!. IH 55112 
( )/w11 tlt(\'S, 1 •1 •1 •11i1(~ts mu! m•1k1·11tl,·. 

.•I lus/1 rCanl, 111.S.·I mu/ C.U/ ). 
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BOOK REVIEWS 


The Conquest 
of the Microchip 
by Hans Queisser 

Harvard University Press, 
Cambridge, MA : 1988, 
272 pages, $24. 95 
(hardcover) 

Reviewed by Hugh Kenner 

N ature 's wonders include 
rocks you can see 

through - pieces of c lear 
quartz . But how did they get 
here? Our forebears guessed 
that these clear rocks had once 
been .chunks of ice that myste­
riously survived in an altered 
state . So, borrowing Homer's 
word for clear ice , krysrallos, 
our ancestors taught us to 
speak of crystals. These had 
something to do with symme­
try; that was soon obvious. 
Look at the orderly shapes 
salts will assume as they 
"crystallize" out of water. 

By 1723 , crystallography 
was a name for a highly math­
ematical science. And since 
order seems a special case in a 
random universe, what better 
window onto future happen­
ings than a seer' s crystal ball? 
(No, I'm not being facetious; 
that was really the crystal 
ball'stheme.) 

Crysta II ine wonders kept 
multiplying. Around 1630, in 
Bologna, Italy, a shoemaker/ 
alchemist named Casciarolo 
chanced to make heavy stones 
glow with cold light. ("He had 
reduced barium sulfate to a 
sulfide, but that would not be 
understood for centuries , " 
says author Hans Queis er.) 
What he had discovered we 
now call phosphorescence and 
fluorescence. Today, "phos­
phors" coat an annual JOO 
million square feet ofnew tele­
vision tubes, and glass gets 
treated with crystallite pow­
der to make a billion fluores­
cent tubes besides. That's one 

way to indicate how much in the manner of Casciarolo, 
seeming magic we subject to kept chancing on curious ef­
routine control. fects no one could explain. A 

We can do that because main site of that crucial merg­
we 've merged quantum theory er was Gocttingen University, 
with solid-state physics, and where Queisser got his educa­
so we've worked ourselves tion. Later, he worked with 
free of an era when tinkerers, William Shockley in Silicon 

ALSO REVIEWED 

An lmroduction to Solid Modeling 

Programs and Data Srrucwres in C 

C as a Second Language 

Perceptrons 

BASIC Mathematical Programs for Engineers 
and Scientists 

Valley. At pre ent, he directs 
the Max Planck Institute for 
Solid State Research in Stutt­
gart, West Germany. Such 
credentials make his Conquest 
ofthe Microchip very much an 
inside story. 

The book could not be more 
engagingly written . Its narra­
tive commences with Gug­
lielmo Marconi , in 1914, di ­
liking the fact that his iron­
filing " coherer" (chanced 
upon in 1890 and not a t all 
understood) was an unreliable 
foundation indeed for the 
coming wireless industry. The 
future, it seemed , lay in a Ger­
man discovery, the crystal de­
tector, which wasn ' t under­
stood, either. How did it 
manage to defy Ohm's law? 
And why did some crystals 
work and others not? 

In fact, so mysterious was 
crystal behavior that Marco­
ni' s industry would soon be 
heading off on a long, clumsy 
vacuum-tube detour. Tubes 
used brute force; to get any re­
su lt at all , you had to heat a fi l­
ament red-hot. If that used up 
Niagaras of power, at least the 
tubes were reliable until they 
burned out- and they always 
burned out. The men who 
fired up the ENI AC computer 
(a base- JO machine, inciden­
tally) could never really guar­
antee that all 18,000 tubes 
were functioning at once . The 
one thing certain was the elec­
tric bill, based on a steady 
flow of 150 kilowatts. 

Crystal radios did s tay 
around, cheap toys for attic 
tinkerers . I remember buying 
a kit for about a dollar. Today 
I'm typing these words on a 
computer, vastly more power­
ful than ENIAC, that curbs 
ENIAC's appetite for wattage 
by a factor of 1000-for the 
crystal did return . 

It s comeback began at 
post- World Warl Goettingen, 
where Richard Pohl, unable to 

co111i1111ed 
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The more invaluable your data is to you, the more you'll 
value Verbatim u floppy disks. Because when it comes to 

high perfom1ance and data protection, Verbatim has the 
winning combination no 0U1er floppies can copy. 

You expect high performance from 
What's more, Verbatim DataLifePlus Verbatim, so its no wonder that all our 

and DataLife HD 5!1.i" floppy disks are Data Life~ floppies are engineered to 
pre fo rmatted . Anoth e r Ve rb ati mperform an average of 50 million 
advantage. And of course, all Verbatim revoluti ons. That's fi fteen times the 
floppy disks are tested to be 100% error industry standard. 

Setting nevv standards in data protec.1ion is anotl1er Verbatim 
advanla!,re. After all, nearly 50% of all computer users have 
experienced data loss. Whid1 directly translates into lost lime, 
productivity and money. Thats why Verbatim offers advantages 
like DataHold " 'and DataHold II anti-static liners. So static d1arges 
are dispersed before they ever have a dlance to build up. 

For the world's ultimate data protection, DataLifePlus T~ 
floppies have an exclusive DuPont 'leflon® coating. So 
fingerprints, coffee, soft drinks, and even greasy foods can 
be easily wiped from the recording surface. To virtually 

eliminate data loss. 

free and are backed by a lifetime warranty. 
Verbatim data cassettes and cartridges, 8", SV1" and 3W' 

diskettes. The only clear choice for people who put a 
premium on performance and protection. 

For more information on the fu ll line of high quality 
Verbatim products, call l-800-538-8589. 

1W 'JCUon Is i1 Uul\ml reuistcn:d tr.:i.dcm.irk. 

DDINC3 MORE FDR THE DATA PROCESS™ 
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FULL POWER 

AT YOUR FINGERTIPS. 


BOOK REVIEWS 

Discover two Worlds with the advanced screen 
generating Facility for "C" Programming 
Environments, 5'TAGEIIAND , and its 
comprehensive demo facility PLAYWRITE. 

Create your screens wlU1 STAGEHAND: 
• 	 Pull oc= cdilar.
• u..,.. definable edit function key•. 
• Sct multiple color iext & prompll. 
• 	 Defino window boidcni, siu and po&ition. 
• 	 Cn:aie full•= & cootut ICll5itivo ho.Ip. 

Exiensive printouts for docummtatian. 
• 	 Defino valid funeticn keys, psgcupl page.down. 
• 	 Define intcm&l/utcmt.l help acrcens. 
• 	 Idle and active input &ajUalCC. 

• 	 Define default prompt values. 
• 	 Pull input field dc.finltioos including: 

Prou.cl.d Auto Cloar 
Mun Pill Ki>y111rokD Bdit 
T""'J>O=U Upper Cuo 
)'lo Vmw LOW<:r Cuo 
Rc.j~ Yci/No 

Full runtime !>"Upport with STAGEMANAGEB: 

• 	 Full library wppon routincoi wfoouroe <:OM. 
• 	 Multiple cwctlapping windows . 


ScroUsble regions. 

Auto scrolling windows. 


• 	 User idle time routine support. 
• 	 User pranpt routine support. 


U= keystrnko routine 5\Jpport. 

User function key rootinc suppon. 


• User psgcup/pagodown routine support. 
• 	 Hot key to user prinier handler. 
• 	 Auto &erccn tirnCOUl. 

Powerful demo generating PIAYWBJTE: 

• Crate~ di.<play demos. 
• 	Create~ inleJ:facc demos. 
• Crclt.e ~ fuU featured inlctlSive demos. 

Total product support for: 

• 	 Microsoft 4.x, 5.x, Quick C, Turbo C. 

No royalties or runtime fecll . 

FR EE updatc1 to regislei'Cd uacrs . 

FREE telephone support. 

FREE STAGFMANltGER source code. 


• 	 ~~'iN/pjll.":''ive m1nual including libruy rootine definitions and 

SPECIAL PAC KAGE PRICE$ 199.00! 

Call for FREE Demo Disk. 


TO ORDER CALL 1 800 - DATACODE OR (Sl6) 331-7848 
C.O.D. or AMERICAN EXPRF..SS. 

m:A LER INQ UIU ES WELCOME! 

LOOK FOR MSIOSl, UNIX AND VAX VERSIONS nus SUM.MERI 


u L\CODE I "< 0 1 POH n .u 
1085 ROUTE Ill, PORT Jt:i'l<"ERSON SfATION, N.Y.11776 

gel liquid air, had to forgo ex­
periments with the tubes that 
liquid air could help evacuate, 
and wryly turned to crystals as 
second-best. Then a lab mis-· 
take that shattered a costly dia­
mond sent him after tech · 
niques for growing pure 
artificial crystals. By 1930, 
much mystery had been pene­
trated. Anomalous crystal be· 
havior, wanted and unwanted 
alike, proved to turn on the 
presence of minute impuri ­
ties- local irregularities in the 
lattice. We now " dope" our 
lab-grown crystals with the i r· 
regularity that gets just the ef­
fect we seek . 

In World War II Britain, the 
cat's-whisker crystal detec· 
tor , long discarded by the 
radio industry , proved just the 
thing for ultra-short-wave 
radar. That brought germa ­
nium on-stage, and the point· 
contact transistor (Shockley et 
al. at Bell Labs, 1947) was es­
sentially a germanium crystal 
with two cat's whiskers . Fin ­
icky cat ' s whiskers plagued it 
with reliability problems, and 
though the j unction transistor 
soon got rid of whiskers, in 
1955 the military was still 
wishing that better than a 
quarter of the units delivered 
might fall within spec. 

Next , sil icon replaced ger­
manium (I ' m hurrying 
through this) . Soon, compa­
nies that had spun off from 
Shockley' s (who had long 
since left Bell Labs for Cali ­
fornia) were into microproces­
sors, microchip c ircuitry .... 
You ' ve probably heard much 
of this information presented 
before , but Han s Queisser's 
version is more vivid and 
insightful. 

By halfway throu gh hi s 
book, Queisser is orchestrat­
ing so many themes with such 
dexterity that it 's breathtak ­
ing. Something that he never 
forgets is the sociocultural 
ground bass-the way, for in ­
stance , German science , re ­
membering the coercions of 
two wars, kept aloof from in­
dustry and practice . The n 
there ' s the invaluable Western 
tradition of "skepticism, self­
awareness , and independent 

work, " which produced the 
great breakthroughs of the 
1940s and 1950s but would 
later erect barriers, unknown 
in Japan , "between the univer ­
sities, the factories , and the re­
search laboratories ." Con ­
sider , lastly , the Japanese 
genius for basing mass pro­
duction on mass experiments, 
testing "every imaginable 
combination ofmanufacturing 
processes "and investigating 
" every type of foreign admix­
tures in the silicon crystal." 
Western observers at first 
found that amusingly antlike. 
Later on , they got nervous, 
rightly. 

For already, by the 1960s in 
Silicon Valley , says Queisser , 
"a field in which a few indi ­
viduals had paved the way was 
turning into the anonymous 
work of a number of experts. 
Every form of technology 
takes a similar route when it 
leaves the laboratories for the 
factories." In Japan , he also 
notes, " They do not consider 
bas ic resea rch and appl ica ­
tions as opposites . In their ter­
minology , the opposite of 
'basic ' is not 'applied , · but 
simply 'not basic' ; the oppo· 
site of 'applied' would be 
something like 'not applica­
ble.'" This last they have 
learned to shun. 

Ju t such "i mpurities" as 
ma ke junction transiscors 
work also create what was no­
ticed far earlier : the colors of 
gemstones . When nature does 
anything to catch our atten­
tion , it's by generating some­
thing we can observe. And the 
line between "observable " 
and "applicable" is thin, each 
being an interruption of the 
bland . Save for our long pur­
suit of applicability , we 'd still 
be surviving by smashing 
clamshells with rocks. 

Man's microcosm once, 
Queisser concludes, was sim­
ply Man , a vexed model ofuni­
versal harmonies . Today , that 
microcosm is the si licon crys· 
tal lattice, which we ' re prob· 
ing for "the secrets of creation 
and destruction , as well as 
harmony and sy mmetry ." 
Now it is " the macrocosm of 

cominucd 
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Circle J60 011 Render Sen 1ice Card 

.--IBM PC® COMPATIBLE-­
SINGLE BOARD COMPUTER 

From 
II'	 _ .... ... ~ 


Quark/PC'+ r I:!/ s32s. 
4 11 	 ( •I ....--:. , - I ~ X6" 	 quantity one 

• -~ -==­
• Low Power - Less than 3 Watts 
• Optional on-board Video LCD Driver 
• 	 Ideal for any PC compatible OEM 

product which is not a personal computer 
Includes: 1. Powerful V40 CPU (Faster than a PC) 
2. Moth Co-Processor Socket 3. 5 Volt Only Operation 
(3 watts) 4. Speaker Por15. Keyboard Port 6. Parallel 
Printer Port 7. PC Bus 8. PC Compatible BIOS ROM 
9. 1 Serial Port 
On board Options Include: 1. 5 Mode Video 
Controller Option (Monochrome. Hercules~ Graphics, 
CGA. Hig h Res CGA. LCD Dr iver)2. Floppy Disk 
Conlroller (3.5"/5.25", 360Kl720Kl1.2 MB) 3. SCSI Bus 
lnlertace (Hard Disk elc.) 4. Up to 768K RAM 5. Battery· 
Backed·UP Real -Ti me-Clock 6. 2 Additiona l RS232C 
Serial Ports To order or enquire coll us today. 

Megatel Computer Corporation 
(416) 745-7214 FAX (416) 745-8792 

174 lurblne Drive. Weston, Ontario M9L 252 
U.S. Address: 1051 Cl Inion SI.. Buffalo, N.Y. 14206 

Distributors: 

Germany: V&C Computers (06071) 25666 FAX (06071) 5863 


Italy and Southern Europe: 

NCS Ilal io (0331) 256-524 FAX (0331) 256-018 

U.K.: Densllron (0959) 76331 FAX (0959) 71017 


Austral lo : Asp Microcomputers (02) 500-0628 FAX (02)500-9461 

Quo111: I ~ a 1oc;ib1n1ed 11odomo1li: or FAK. Monufoc1ur1n o Compo~ Herc::uhu Ii c 

~fd1~~g 18°.:t~C~~kaO:"~~~fo~~~ ~;ro,;,~11~~·, Ye~~;,~~~:·:, 11odomortt ot 1	 1
......---megatel ___....... 


,\k•nu d ru•r•nQSET: 
.\'o nt'U' lanqunqc.· 

The Simple 
AT ry1i• · 1·1 1v1r w1n1t.•nl 

Approach to 
Ra1ud procoit1p1ri~1 

Powerful Solutions. ,\Jul!l ·UM'f 

Doln m 1<I ~£.1.!ltfnn 111kgn111i\ 11d s lmplr mca 11 s.Jns1! i\ppllc:ll inns In 
us<· i11s1t·ad of In devl"lop1m·11t. i\pplic ~1-
l io11:. t"O n1pk1erl wh('11 nt hC' 1· syslc 111 

dr1T l11pns arl" s t i ll gc·11 111,l.( s1an rrl. 


<)SET is lhC' 111nsl p rncluc l lVL' ;1ppro;wl! 

1·rn1 <'illl lnkr 101/0 :ippllca tlons. Easy to 

le;1r11 . last. ;11 1d flc.'l'ib lr. C:n 111 hl nc·,, 1 lw 

pownof lJ NIX. Xtnil'. . and ;111,1· :IG L .vrn1 

choose lor powerful. pnrlablt· applic·a1 ions. 

S11ppor1 s rr l ~11 10 11 a l. hler;ir(' h l<'al. and nel · 

ll'Ork d;11;ilmst• SI l"lll' llll"C"S . 


1Juill·i11 prngr ;1111 lngi<" lnsun·;. dal:i ;111d 

systt·111 i11tcgri l v : you c·;rn 'I bu ild a had 

appil rnli1111 using !)SET. 


Find oul mon:. Ca ll 800-7:.17-20 72 . 1\ sk 

for ou r prorh 1c1 hrod111re a ll tl our very 

a11nu·t ivr· i11 1rod11r tor.v p rlclng ofler. 


QSET t\ 11 1\pphrnl 1011 ' ~ S<ll 1warc· So l11l ln 11 . 

V!>Ef 1.:-. ' I ltrl1f,•111rrt" uf ltu -.111..... -. .\ftmm1o•t1 1o •1H UnlU . lrl i 
( ':'Or.\ ho uwfrnm 11i:11r 1\l'f.t.l .\"1·111' , .,,. 1t11rJ1 •murft. •¥1 Mt.-rih•l/tC11tr1<111ulrrn1 
.AT I~ a IH1d1· r11 lrr k n/ lnfo'UU1flur1uf Hu-.m~·-.-. ,\ ffl t'h UI• ' "" ("nrpuu111011 
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BOOK REVIEWS 

society" that "seeks the har­ system , the Geometric Work ­
mony of the microcosm of the Bench . 
atom." And that is nothing The explication of this tech­
less than the present state of nique makes the book far more 
our ages-long romance with than just a roundup of existing 
ordered c rystal s . know ledge. The Geometri c 

Work Bench is capable of mod­
eling polyhed rons. It employs 

BRIEFLY NOTED a boundary representation of 
solids: It describes a solid ob ­

An Introduction to Solid ject by describing each piece 
Modeling by Mart ti Miinryta. oftheobject 's surface. Specif­
Computer Scie11ce Press. ically. the program recog­
Rockville, MD : 1988, 401 nizes a polyhedron as a col­
pages, $42. 95 . P le nt y o f lec t ion of flat faces. T he 
book s will teach you about complete solid model includes 
computer graphics, particu ­ a descr iption of each of the 
larly about manipulating and faces. Each face is a polygon 
displaying images. Textbooks and so can be specified by the 
abound de cribing algorithms li st of straight edges th a t 
for hidden-line and hidden­ bound it. and the list ofvertice 
surface removal. Journal arti­ at which the edges meet. 
cles will further direct you to Not every col lection of 
esoterica regarding the inter­ polygons constitutes a val id 
action of light with material solid model ; th e polygons 
objects to produce shadows, must fit together in a way that 
reflections , and refractions leaves no holes and no over­
(ray tracing) . And conference laps. The Geometric Work­
proceedings will give you the Bench guarantees a model 's 
latest techniques on modeling validity at each step of con­
solid-surface properties , such struc t ion . Thi g uarantee is 
as color and texture. the program 's most important 

On the other hand , learning feature . 
techniques for describing the The system p rotects a 
shapes ofobjects is more diffi ­ model's integrity in two ways. 
cult. Clearly , graphics pro­ Fir'!, the modeler stores geo­
grammers need good ways to metrical and topological in ­
represent shapes. Typica 11 y , formation separately . Geom­
however, procedures for ren­ etry relates to dimension. The 
dering an image on-screen re­ geomet ry of a shape specifics 
quire a preexisting description the position ofeach vertex, the 
of the shape as " input. " In length of each edge, and the 
short, discussions of represen­ size a nd orient ation of each 
tation i sues arc much harder face. Topology relates to con­
to come by than di. cussions of nectedness . The topology of a 
rendering issues. shape 1ists which edges meet at 

A11 Int rodu crion to Solid each vertex and which face 
Modeling remed ies this defi ­ borderoneanother. T hetopol ­
ciency significantly by focus­ ogy therefore also tel ls wheth­
ing on a very important class er a ll of a model's parts fi t to ­
of representational mcthods­ gether in a sensible way. The 
sol id modeling. The book is at program is able to more effi ­
once comprehensive and ac ­ ciently check integrity on one 
cessible to readers without a hand and to scale the size ofthe 
strong backg round in com­ model on the other , because il 
puter graphics. dca ls with topology and geom­

The first section surveys the etry separate ly. 
current techniques and pre­ Second, the Geometric 
sents topics such as boundary WorkBench restricts the users 
representations, curved sur­ to a small selection of opera­
face patches, and volumetric tors that provide them wit h the 
methods like solid geometry mean s to modify a so lid 
and octrees . The second sec­ model. Each application of an 
tion desc ribes in detail the operator corresponds to one 
author's own solid modeling continued 
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Mainframe Power for your PC! 

If you need or are accustomed to the 

th roughput of a 32-bi t mini. including any of 
DEC's VAX series, MicroWay has great news 
for you . The combination ot our NDP compilers 
and our mW1 167 numeric coprocessor gives 
VAX speed to your 386 PC! If you don't own a 
386 PC , we provide a number of economical 
PC and AT upgrade paths. 

Many of our NDP Fortran-386 users are 
reporting turnaround times that are t\Vo to six 
times faster than their VAX. The exact times 
are a function of the VAX processor being used. 
the speed or the 386, the number of users being 
served by the VAX, and the coprocessor being 
used with the 386. There are currently over 400 
developers using our NOP tools to port 32-bi t 
applica tions. To help the 386/1167 engineering 
standard emerge, MicroWay is co-marketing 
several mainframe applications that have been 
ported by our customers. In addition , this ad 

....·...:..,.,:,:,:,;,.........,,.,'.:.......:.:,:,:,.,;_:.:.:;··········.•.•.•-·· 


32·Blt Compilers and Tools 
NOP Fortra n-386™ and NOP C·386rM Com ­
pilers generate globally opt imized mainframe 
quality code and run in 386 protected mode 
under Phar Lap extended MS-DOS. UNIX, or 
XENIX. The memory model employed uses 2 
segments. each of which can be up to 4 
gigabytes . They generate code for the 80287, 
80387, or mW 1167. Both include high speed 
EGA graphics extensions wri llen in C tha t per­
form BASIC-like screen operations . 

• NOP Fortran-386 TM Full implemen1a1ion or 
FORTRAN-77 with Berkeley 4.2, VAXNMS 
and Fortran-66 extensions . . .. ....... $595 

• NOP C-386' ,.. Full implementation of AT& T's 
PCC with MS and ANSI extensions . . . . $595 

NOP Package Pric ing: 
387FastPAK: NOP Compiler, Phar lap and 
80387 Coprocessor 16 MHz: $1299 

20 MHz: $1499 

1167FastPAK: NOP Compiler. Phar Lap 
and mWt 167 Coprocessor 16 MHz : $1695 

20 MHz : $2295 

Ph ar La p Development Tools . . . .. $495 

NDP Windows' " - NOP Windows includes 80 
functions that lot you create. store, and recal l 
menus and windows. It works wi th NO P C-386 
and drives all the popular graphics adapters. 
Library : $125 C Source: $250 

NOP Plo t™ - Calcomp compatible plot pack­
age that is callable from NOP Fortran. It in­
cludes drivers lor the most popular plotters and 
printers and works wi th CGA, Hercules, EGA 
and VGA . ..... . . ......... . . ...... $325 

NDP/FFP"" - Includes 40 last running, hand 
coded algorithms lor single and double dimen­
sioned FFTs which take advanlage of the 32 ­
bit addressing of 1he 386 or your hard disk. Call ­
able from NOP Fortran or NOP Cwith mW1167 
and 80387 support ....... . ... . . .... . $250 
387FFT for 16-bit compi lers .... . . . .. .. . $250 

387B ASIC™ - MicroWay's new 16-bi l MS 
compalible Basic compiler that generates the 
smalles1 EXE files and the fas test running 
numeric code on the market . . ..... .... $249 

Micro

Way 

Dr. Robert A rwell, a leading defense scientist, 
calculates that NOP Fortran-386 is currently 
saving him $12,000 per monr/1 in rentals of 
VAX hardware and software whi1e doubling 

his productiviry! 

Frod Ziegler of Aspen Tech in Cambridge, 
Mass. reports, "I ported 900,000 lines of 

Fortran source in two weeks without a single 
problem/" AspenTech 's Chemical Modeling 
System is in use on mainframes worldwide 

and is probably the larges t application ta ever 
run on an Intel processor. 

Dr. Jerry Ginsberg of Georgia Tech reports, 
"My problems run a factor of six faster using 
NOP Fortran -386 on an mWl 167 equipped 

386120 t/Jan they do on my MicroVAX 11.· 

· ~ ·· ·: ... : ··: .' ·::: : : ..... 

MicroWay ® 
80386 Support 

Parallel Processing 

Monopu ter™ 
The worfd"s most popular transputer develop ­
ment product runs all MicroWay transputer 
software using either a T 414 or T800. The T800 
processor has built-in numerics and provides 
performance comparable to an 80386 running 
at 20 MHz with an mW l 167. The new 3L Paral ­
lel C and Foriran compilers makes this an espe­
cially attractive por1ing environment. Can be 
upgraded to 2 megabytes. 
Monoputer with T 414 (0 MB) .. .. . ... $995 
Monoputer with T800 (0 MB) ....... $ t495 

Ouadputer™ 
This board for the XT, AT, or 386 can be pur ­
chased wi th 2, 3 or 4 transputers and 1, 4 or 8 
megabytes of memory per transputer. Two or 
more Ouadpu ters can be linked together to 
build nel'Norks with mainframe power which 
use up to 36 transputers. One customer's roal ­
time financial application has gone from 8 
hours on a mainframe to 16 minutes on a sys­
tem containing five Ouadputors .. .. from $3495 

Transputer Compilers and Applica tions 
MicroWay offers Paral lel languages for the 
Monoputor and Ouadputer. 
MicroWay Parallel C . .. ...... . . . .. . $595 
MicroWay Occam2 . . ... .. . . . . . . ... $495 
3L Parallel C ....... ..... ..... ... . $895 
3L Parallel Fortran . . .............. $895 
µField - A specialty finite element analysis 
package targe ted at transputer networks. 
Ideally sui ted to take advantage of the 6 
Megallop speed of the Ouadpu ter . . . ... $1600 
MicroWay Prolog Interpreter . . . . . . . .$750 

Call (508) 746-7341 tor our 
free catalog/ 

in troduces the first of many utilities that will 
ease the port ing of your favorite in -house 
programs. These Include tools like NOP Plot, 
which provides CalComp compatible screen 
and printer graphics, and NOP Windows. 

MicroWay has mW1 167 boards in stock that 
run on the Compaq 386/20, IBM PS2/80, 
Tandy 4000, AT&T 6386, Acer 386120. Everex 
Step 386/16(20). H.P. Vectra RS/16(20) and 
others . We now have a new board for the Com ­
paq 386/20 which combines an 1167 with VGA 
support that is regis ter compatib le with IBM ­
the "SlotSaver". It fea tures an extended 
800x600 high res mode that is ideal for 386 
workstation s. 

Finally, we still offer the 16-bit soft\Vare and 
hardware which made us famous. II you own a 
PC or AT and are looking to r the bes t 
8087/80287 support on the market, call (508) 
746-734 1 and we'll send you our full catalog . 

Numeric Coprocessors 
mW11 67 ' ,.. - Built at MicroWay using 
Weitek components and an 80387 socket. 
mW1167-16 . ...... . . .. . .... .. .. $995 
mW1167-20 .... .. . . .......... . . $1595 

mW 116 7/VGA-20 "SlotSei.ver" . .. . . . $1995 
8087 ......... . .. . .... ' . ' ..... . . ' $99 

8087-2 ... .. . . . . . . ....... . $ 145 

80287-8 . . . . . ' .... . . .. . ... . .. . .. $239 

80287-10 . ' ... .. . . . . ' ...... . .. .. $279 
80387-16 ... . .. .. . .... . .. .. . . ... $450 
80387-20 ... . . . .... . . ' ........ .. $675 
80387-25 . . . . . . . . . . . . .... .. . ' . $795 
287Turbo-12 (for AT compatibles ) ... . $450 
DRAM . . . . . . . . . . . . . . . . . . . . CALL 
(All of our Intel coprocessors include 87Test.) 

PC and AT Accelerators 
Micro Way builds a number of 8086 and 80286· 
based PC acceleralors thal are backed up by 
the best customer support in the indus try. 
Number SmasherT"" (8087-10 & 51 2K) $499 
FestCACHE-28619 MHz .. .. ... . . .. . $199 
Fas tCACHE-286/1 2 MHz .. .. .... ... $299 
SuperCACHE-286/1 2 MHz ... . ... . . $399 

Intelligent Serial Controllers 
MicroWay's AT 4 TM. A TS™, and A T1 ST"' aro the 
fastest 80186-based intelligent serial contro l­
lers on the market. They come with drivers for 
UNIX, XENIX, and PC MOS. 
AT4 ... $795 AT8 ... $995 AT16 ... $1295 

32·Blt Appllcatlons 
COSMOS-M/386 - SRAC's structural and 
thermal finite element packages for the 80386, 
when combined with an 80387 or mW1 167, 
achieve mainframe speed and capacity. Turn ­
around times rival the VAX 8650 and are 6 10 
15 times that of an AT ........ ... . from $995 

PSTAT-386 - This mainframe sta ti stics pack­
age has been used by government and in­
dustry for 20 years. The full version was ported. 
Requires 4 to 6 megabytes of memory : $1495 

NOP/NAG™ - Features a library of 800 en ­
gineering and scien tific numerical algori lhms. 
Callable from NOP Fortran ........... .. $095 

The World Leader in PC Numerics 
P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 

32 High St .. Kinf}ston-Upon-Thames, U.K., 01-541-5466 
Australta 02-439-8400 Germany 069-75-1428 
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When you want to talk computers .... 

ATARI COMPUTERS AMIGA SOFTWARE MS/DOS SYSTEMS 


800XL 64K Computer ___ . __ .. _84.99 
130XE 132K Computer __ . .... 139.00 
520ST-FM RGB/Color Syst. ... 789.00 
1040ST Color System ........ .. Call 
SF1224 Color Monitor . . .... . 329.00 
XF551 Disk Drive (XL/XE) ... . 189.00 

Atari 800XL & XF551 Disk 
Drive & Software S279 
Includes: BOOXL, 551 Drive, & Star Raiders, 
Missile Command, Asterioids. Defender, Qix. 

AT ARI ST SOFTWARE 
Access 
Leaderboard Golf . . .. ... ... .. 24 .99 
Accolade 
Test Drive ... ............ . .. 27.99 
Avant Garde 
PC Ditto (IBM Emulation) ...... 64 .99 
Michtron 
Leatherneck .... _ . _____ . .. .. 29.99 
Sott Logik Corp. 
Publishing Partner .... ....... 64.99 
Timeworks 
Desktop Publisher .. . ..... . . .. 84.99 
VIP 
Professional Gem ........ .. . 119. 00 
Word Perfect Corp. 
Word Perfect. .. .... . . . . . . .. 189.00 

AMIGA SOFTWARE 

Mimetics 
Amigen Gen Lock ........... 159.00 
New Tek Inc. 
Dig i-View 2.0 .. . ... ....... .. 149.00 
Digi-Paint ..... ... .. ... . . .... 44.99 
Sub-Logic Corp . 
Flight Simul ator II ............ 39.99 
Word Perfect Corp. 
Word Perfect ... . .. . . . . ..... 199.00 

MACINTOSH PRODUCTS 

OLYMPIA 
NP-30 Mac 150 CPS s339 
Hard Drives 
CMS 
MacStack 60 ........... .... 899 .00 
Everex 
40MB SCSI .... . .. ......... 999.00 
60MB Tape Backup .... . . .. . 899.00 
PCPC 
MacBottom H045 ..... ..... 1149.00 
Floppy Drives 
Central Point 
Magnum 800k . . . . . . . ..... 209.00 
Mirror Technologies 
SOOK Floppy External ........ 199.00 
Monitors 
Network Specialties 
High Top FPO ... ..... . .... 1199.00 
Radius 
Full Page Display .. . ....... . 995.00 
Two Page Display ........ . . 1595.00 

v 


NEC APC-IV Powermate .... 2, 399 .00 
PC-TOO 80286 1.2MB, 512K . . 899 .00 
Zen ith Laptops . . . . . . . . .. . Call 

TOSHIBA 
T-1000 
Laptop s799 
MULTIFUNCTION CARDS 

AST 
6-Pak Plus 576 Board ....... 149.00 
Hot Shot 286 Accelerator .. . .. 349.00 
Hercules 
Color Card ..... ........ .... 169.00 
Graph ics Card Plus ...... .. . 199.00 
Intel 
Inboard 386 Board ...... .. .. 899.00 
5th Generation 
Logical Connection 256K . . ... 339.00 
Ouadram 
Quad386XT 80386 PC-Upgr. . . 899.00 
Video 7 
Vega V.G.A. Adapter .. .. .... 299 .00 
Zuckerboard 
Color Card w/Parallel Port ..... 89.99 

MS/DOS SOFTWARE 
Ashton-Tate 
d-Base Il l+ ... ..... .. .. . . .. 389 .00 
Borland 

Sigma Designs Quattro ........ . .... . .. .. . 169 .00 

Laser View Display for II .... 1,749.00 5th GenerationAbsott 
Memory Upgrades Fastback Plus ... ..... . . . . .. . 89.99 
AC Basic . . ... .... . . . . . ... . 139.00 

Dove Computer Fox Software 
Mac Snap 2SE . . .. . ........ 359 .00 

Aegis Development 
Fox Base & Development . .. 219 .00 An imator/Images . .. .. .... .... 89.99 


Scanners IMSIDraw Plus ........... ..... . 149.00 

AST Optimouse w/dr. Halo . . . . . . . . 89.99 Sonix ................. ..... 49.99 

Turboscan . ............. . 1,349.00 
 Logitec
Datacopy

Discovery Software 
Hi-Res Buss Mouse ....... ... 99.00 
Marander II .. . ... ........... 31.99 


730 Flatbed Scanner ....... 1, 199.00 
 Lotus 
Deluxe Video 1.2 . ........... 89 .99 Lotus 1.2.3 ............. . .. 299.00 
Gold Disk Software MS/DOS SYSTEMS Software Publishing 
Pagesetter w/Text ed . . ....... 89.99 

Electronic Arts 

First Choice .. . ........ ... ... 99 .99 
Ast Premium 286 & 386 .... . ... Call Word Perfect Corp . Micro Illusions IBM PS/2 25 , 30 , 50 , 60, 80 . .. .. Call 
Word Perfect 5.0 .... .. ... ... 249.00 
Dynamic Cad . .... .. ....... 349.00 
 Leading Edge . . .. .. .... . ... 899.00 
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...........When you want to talk price. 

MONITORS ,MODEMS 	 PRINTERS 

Anchor Atari 
Video 21 QA 12" Amber ....... 89.00 
Amdek 

6480 C64/128 1200 Baud ..... 99.99 XDM-121 Letter Quality XL-XE 209 .00 
Video 410 12"A/G/W .... (ea.) 139.00 520 ST520/1040 1200 Baud . . 129.00 XM-M801 XL-XE Dot Matrix . . . 199.00 
Magnavox 1200E 1200 Baud External ... 129.00 XM-M804 ST Dot Matrix . .. .. . 199.00 
7BM623 12" TIL Amber ..... . 99.00 Atari Brother
CM8505 14" RGB/Composite . 189.00 XMM301 XL/XE 300 Baud . .... 44.99 M-1509 180cps 132col. ... ... 389.00 
CM8515 14" RGB/Composite .269.00 SX-212 St Modem .. . ........ 89.99 
 HR-20 22cps Daisywheel. .. .. 379.009CM053 14" EGA ...... .. . . . 379.00 

Avatex Citizen9CM082 14" VGA Display .... 459.00 
1200 He External ..... ....... 99.99 
 1200 120cps Dot Matrix .. . ... 159.00 NEC 
2400 External . . . . . . . . . .... 179.00 Premier-35 35cps Daisywheel . 479.00 GS-1400 14" Monochr. TIL .. 219 .00 

J C-1402 Mu ltisync-11 ... ...... 599.oo Best Products Epson 
Packard Bell 2400 Baud 112 Card w/sottware 149.00 LX-800 150cps, 80 col. ...... . 179.00 
PB-1418F 14" Flat TIL A/G/W ... .. . Everex FX-850 240cps, 80 col. . ........ Call 


. ... ... ... . .. ........ (ea.) 119.00 
 Evercom 2400 Baud External . 209.00 FX-1050 264cps, 132 col .. .. ... Call 
PB-1420CG 14" Mid-Res CGA 269.00 LQ-500 180 cps, 24-wire . ... .... Call 
PB-1422EG 14" Hi-Res EGA .. 369.00 LQ-850 330 cps , 80 col .... , ... . Call 
PB-8426-MJ Uniscan Monitor . 399.00 LQ-1050 330 cps. 24-wire ....... Call

Princeton Graphics FX-850, FX-1050 ..... .. .. . .... New
Max-12 12" TIL Amber .. ... . 149.00 Hewlett-PackardSeiko 2225A Thinkjet . .... .... .. .. 369.00 
CM-1430 14" VGA Display .. 

NEC 
P2200 Pinwriter 24-wire . ..... 379.00 
P660 Pinwriter 24-wire . . .. . . . 459.00 Anchor Lightning 2400 Fii P760 Pinwriter 132 col .. . . ... 679.00 

2400 Baud Internal S189 Okidata 
Okimate 20 color printer ... . . 129.00 

Hayes ML-182 180 cps, 80 col ...... 249.00 
Smartmodem 300 Ext. ....... 159.00 
 ML-320 300 cps , 80 col . ... .. 379.00 
Smartmodem 1200 Int. . ... ... 279.00 ML-390 24 wire , 270 cps .. . .. 519 .00 
Packard Bell

Magnavox CM 8762 $ 1 200 External ..... , . .... .. .. 89. 99 

14" RGB/Comp. 269 	 2400 External ... . .. ..... . . 169.00 

Practical Peripherals 
1200 Baud Internal . . . . .. 79 .99 DRIVES 2400 Baud Stand Alone ... ... 189.00 
Supra

Atari 2400AT 2400 Baud Atari ..... 169.00 
AA314 OS/DD ST Disk ..... . . 219.00 U.S. RoboticsSHD204 20MB ST Hard Drive . 619.00 

Direct 1200 Baud External . ... 109.00C.LTD (For Amiga) 
Direct 2400 Baud External .... 199.00 C.L TD 20MB (A2000) . ....... 769.00 


100 cps, 
C.LTD 44MB (A2000) ...... . 1099.00 DISKETTES 
C.L TD 33MB (A2000) ........ 879.00 


Dot Matrix s159 
C.LTD 50MB (A2000) .. .... . 1139.00 

PanasonicMaxwellC.LTD A500 SCSI Controller .. 179.00 
KX-P1080i 144 cps, 80 col .... 169.00 MD1-M SS/DD 5 1/a " ......... .. 8.49
Indus 
KX-P1091i 194 cps, 80 col .... 199.00MD2-DM DS/DD 5 Va" . .. ...... . 9.49 GT Disk Drive Atari XL/XE .... 199.00 
KX-P1092i 240 cps , 80 col . . .. 339.00MF1-DDM SS/DD 3'12" ........ 12.49
GTS-100 ST Drive ... ..... .. 219.00 
KX-P1595 200 cps, 132 col ... 479.00 Racore MF2-0DM OS/DD 3112'' . 18.49 
Star MlcronicsJr. Expansion Chassis . .. .... 299.00 
 MC-6000 DC-600 Tape ....... . 23.99 
 NX-1000 140 cps, 80 col ..... 179.00 Seagate Technologies Sony NX-1000C C64/128 Interface .. 179.00 ST-225 20MB Drive ... . ..... 249 .00 MD1D SS/DD 51/2" .. .. .. .... . . 6.99 NX-1 5 120 cps, 132 col . .... . 329.00 Supra MD2D DS/DD 5 '12'' .... ....... . 7. 99 
 ToshibaAtari ST 30 Meg Hard Drive .. 689.00 MFD-100 SS/DD 3 '12'' ........ 11.99 
 P321 -SL 216 cps, 24-wire .... 499.00 Amiga 2000 20MB Hard/Drive . 629.00 MFD-200 OS/DD 3 '12'' ........ 16.99 
 P351 -SX 300 cps, 24-wire .... 999.00 

Brother M-1109 

In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950 

Outside the U.S.A. call 717-327-9575, Fax 717-327-1217 MMCEducational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 	 M lt: ,1 \JL:OMl~n 11 

~H\ ll !< f l lN Lo CO I JNU ICMO, 101 Reighard Ave., Dept . Al , Williamsport , PA 17701 
OVER'350,000 SATISFIED CUSTOMERS • ALL MAJOR CREDIT CARDS ACCEPTED • CREDIT CARDS ARE NOT CHARGED UNTIL WE SHIP 

POLICY: Add 3% (min imum $7 00) shipping and handling. Larger shipmenls may require additional charges. Personal and company checks require 3 weeks 
to clear. For fas1er delivery. use your credil card or send cashier's check qr bank money order. Credit cards are nol charged until we ship. Pennsylvania residents 
add 6% sales tax. All prices are U.S.A. prices and are subjec1 10 change. and all items are sub1ect to ava1lab1hty . Defective soflware will be replaced with lhe 
same 11em only. Hardware will be replaced or repaired at our discreuon within lhe terms and limi ts of lhe manufac1urer"s warranty . We cannot guarantee com· 
pa11b11ity . All sales are final and re1urned shipments are subJeCI to a restocking lee . We are no1 responsible lor typographic or photographic errors. 

AllO 
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Quaid Anal yzer 
Instruction Display 

dx ax 0000 0000 
ds:si bx 86c4:003e 08Sd 
es: di ex 86c4:0000 Oa9a 
ss : sp bp 86c4:0946 00a2 
data 09c2:0008 
code 09c2:0419 
cs: ip 09c2:0419 

.... odi tsz.a.p.c 
f lags 0000001001000110 

d28c 0419 >move dx,ss 
cc8b 041b move cx,sp 

fa 041d cli 
c88c 041e move ax, cs 
d08e 0420 move ss,ax 

Od60bc 0422 move sp,Od60 
0200c481 0425 add sp,0200 

fb 0429 sti 
52 042a push dx 
51 042b push ex 
53 042c push bx 
51 042d push ex 

30b4 042e move ah,30 
21cd 0430 int DOScal l 

Part of a Quaid Analyzer display 

Quaid Analyzer is a powerful diagnostic tool 
that shows what is going on inside your com­
puter. The > at the top is the cursor. You can 
move it with the arrow keys. When you move the 
cursor ott the screen, the instructions scroll like 
text in an editor. You can move the cursor into a 
register and change its value, or see the instruc­
tions or data it points to. Of course, you can 
scroll through the data display as well, and type 
new valu es into memory. With Quaid Analyzer 
you never have to type a command. 

This example shows the first instructions exe­
cuted when VDISK_SYS installs itself. You can 
see that it changes stack pointers, then gets the 
DOS version number. We got to this point by 
loading Quaid Analyzer before DOS, then 
watcl1ing the DOS call and disk interrupts until 
t11e driver was loaded, then putting a breakpoint 
on its first instruction. Drivers are installed before 
DOS gives you the first prompt What other soft­
ware tool can show you a device driver install? 

Quaid Analyzer comes wi th a manual. and software on a 3 
inch and a 5 inch diskette. If you are not satisfied with 
Quaid Analyzer , you can return it within 30 days for a re­
fund . Quaid Analyzer is not sold by dealers in the United 
States or Canada. It is not copy-protected. 

To order Quaid Analyzer. call us with your credit 
card, or send us a check for $200 US funds. We 
ship within a day at our expense. 

Quaid Software Limited 
Third Floor Dept 8633 
45 Charles Street East 
Toronto Ontario Canada M4Y 1S2 

(416) 961-8243 

Warning! For advanced programmers only. 

BOOK REVIEWS 

step in the incremental con­
struct ion of a solid model. 
Each operator changes the 
number of vertices ( V), edges 
(£),and faces (F) in a way that 
maintains equality in Euler's 
formula: V - E + F = 2. This 
equality guarantees the topo­
logical validity of the model. 

Solid modeling programs 
like the one described in this 
book are necessarily large and 
complex. Software engineers, 
even those not particularly in­
terested in solid modeling, 
might enjoy reading this book 
just to learn more about how to 
write a large program . The au­
thor explains many ofhis deci­
sions, including his selection 
of data structures and his de­
sign of a user interface. 

Many listings of C code il­
lustrate the book . While the 
syntax ofC enables clever pro­
grammers to use tricks and 
shortcuts, Martti Mantyla 
avoids those in favor of clear 
code. An experienced pro­
grammer who knows Pascal 
would have no trouble follow­
ing the examples. 

The exercises in the book 
offer readers a means of going 
beyond the text. Many are sub­
stantial projects. They consti­
tute a guide for those who are 
interested in constructing 
their own solid modeling pro­
gram, and a jumping-off point 
for those who are intent on de­
veloping their own program of 
research . 

The bibliography lists 137 
references, mainly to major 
journals. That in itself is a 
major attraction to the book 
for anyone seriously interested 
in the subject. 

I enjoyed Marni Miincylii's 
writing style and pre entation. 
An lmroduaion to Solid Mod­
eling is especially attractive 
because you can read it quick­
ly or at your leisure, all at once 
or in bits and pieces. The au­
thor has constructed a very ef­
fective introduction to solid 
modeling, which at the same 
time cha Ilenges those who are 
experienced in the field. 

-Leon Tabak 

Programs and Data Struc­
tures in C by Leenderr Am­

meraal, John Wiley & Sons, 
New York: 1987, 206 pages , 
$24. 95 (sofrcover) . Leendert 
Ammeraal 's book is a broad 
but not exhaustive introduc­
tion to data structures and al­
gorithms using C. 

After briefly defending C 
as an appropriate language for 
teaching and defending func­
tioning programs as the best 
vehicle for teaching, Ammer­
aal plunges into a grab bag of 
tricks and techniques. The 
initial chapter on program­
ming style discusses search 
sentinels, global variables _, 
and recursion. Ammeraal 's 
sometimes gruff text goes on 
to cover basics such as sorting, 
searching, and list manipula­
tion ; more advanced topics, 
such as doubly linked lists, B­
trees , and interpreters/com­
pilers; and esoteric topics like 
dynamic programming, tries , 
and graph representations. 
Example programs are work­
able for students but are not 
particularly general or exten­
sible for professionals. 

-Darrow Kirkpatrick 

C as a Second Language by 
Tomasz Mu/drier and Peter W. 
Steele. Addison- Wesley , Read­
ing, MA: 1988, 588 pages , 
$2 7. 95 (sofrcover). This is a 
comprehensive introduction 
to standard C , with some 
ANSI extensions included . 
Written primarily for those 
who were raised on Pascal , it 
provides clear discussions of 
the basics- data types, control 
structures, file I/O, func ­
tions , and strings-with very 
helpful and concise summar­
ies of the most important 
points . 

The book moves well be­
yond the basics with probing 
discussions of C features like 
pointers , bit fields, structured 
file I/O, enumerated types, 
and preprocessor instruc­
tions . Muldner and Steele in­
clude code to manage abstract 
data types such as graphs, 
lists, sets, and stacks. They 
also include a hearty calcula­
tor program featuring vari­
ables; a memory-management 
system with compaction; and a 
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BUY NOW A 

ALOUS r' • 
SIHON TATE 

A HTON TATE 
RORI um INT 
BORLAND INT 
BORLAND INT Sidekick Plus .... 
BORLAND INT Sprr nl ----· .................. 
BORLAND INT Turbo C or Basic ........ 
CENTRAL POINT PC Tools Deluxe .... 
DAC SFT DAC Easy Accounting 3.0 .... 
LOTUS DEVELOPMENT Lolus 1 2-3 
MERIDIAN TECH Carbon Copy Plus 
MICROSOFT "C" Compiler 
MICROSOFT Excel .. .. ............ 
MICROSOFT Basic 4 0 or Windows 

ILHUSur I • 
. AC I ;r r 

PETER NORTON Uhlrhes·Advanced 
QUARTERDECK OFFICE Desqv1ew . 
SYMANTEC O&A 3.0 ______________ .. _______ 
WORDPERFECT Wordpertecl 5.0 
XEROX CORP Ventura Publ1sl·1er . 

PANASONIC 
170.69' ~~~gi 1a!X·,~~~~~s - __ _ -- . - --- 389.00 ' 

KX-P4450 LASER 11PPM .. 1,469.00' 
CITIZEN 

1800 10", 180cps . .. ............. 166.65' 
MSP-50 tO" , 300cps . .. ............. 388.85' 
MSP-45 15", 240cps ............. .. ........... 437.00' 
Tribute 224 15". 200cps. 24 Pin ___ ...... 578.90' 
Premier 35 15·-_ 25cps ... 489.00' 

EPSON 
l 1 1lbOO 
LQ500 BO Col . 180cps CALL 
LQ1050 132 Col . 264cps CALL 
FX1050 132 Col.. 264cps _____ CALL 
FX<350 80 Col , 264cps . . . _____ CALL 

NEC 
LC860 + 8PPM Laser 1,839.00 ' 
5200 10", 265cps 503.49 ' 
P9XL 15". 400cps 956.49' 
I 00 I bJ .00 
I U J Jt M, lrt 117 11 

OKIDATA 
390 9.5" . 270cps .............................. 439.00' 
ML 321 16", 300cps ...... . ............ 443.12' 
ML 320 9.5", 300cps .... ....................... 319.23' 

OKIDATA 

~ffiffffkNEw~~~ r~ 1 ~Bit 
Foa1u1es d50cps 1n d1 af1,J \.,' 

~~~q~~~:~l~~~~~~ t ·=·=·.11 
pap<JJ w1dlh, IBM $ OO* 
cornpahbl' 1op1bot1om 879 
pa~r leed p;or allr•I & 


sc11al por1 


-479 75 
15 3:> 

~ :l'i J 
392 1:19 
12100 
112.11. 
108.50' 
56.05' 
37.50' 
53.00' 

279.00' 
100.49' 
271 .69' 
285.32' 
60-55' 

19'l oo· 
14 4 

6B.25' 
69.69' 

186.85' 
205.00 ' 
445.00' 

94 T WHOLESALE+ 8% PRICES ! . 

HERCULES Graphics C<1 rd Plus ....... 

THE® Color Card or Mono ... ........ 

A.T.I. EGA Wonder 800 x 560 .. .. 
ORCHID Designer VGA (IBM PCIXT) 
PARADISE Aulo Switch 480 ..... 
PARADISE VGA Plus Card .. ..... 
VIDEO 7 Vega Delu xe 640 x 480 
VIDEO I VGA __ 

• 

AST Prerniu111 286 Model BO .. . 
AST Premium 286 Model 140 ...... . 
co F-AQ l I 

COMPAQ Deskpro 386/60MB --- -- .... 
COMPAQ Por1able Ill MOL 40 --­
lilM I I• , , 1 
IBM PSl2 Model 50 ____ ........................ 
TOSHIBA T-1000 Laptop wl5 12K ....... 719.00' 
TOSHIBA T-3100120 Laptop w/640K 2,838.00' 
TOSHIBA T-5100 wl2MB RAM. 40MB 4,450.00' 
TOSHIBA T 3200 Laplop .................. 3,395.00' 

JTos111e T 1 i . 12s oo·I 
Call For Best Pricing On Other Models 

ScanJet Desktop 
Scanner 

• Fla1 Bed Design sga41s*• Sc;<1l1n9•Rr~solullon 
• OCR•IBM Cm 11pa11b1hly 
· Automa11c Documen1 Feeder 

ScanJe1 Interface Card .................... $348.45 ' 


-tif•JiliW&1f•1;ll2£"Mtt:J4'.. 
CMS 360K Ex t. PSl2 Floppy 231.29' 
10MEGA Bernoulli II 20MB lnl ............ 73B.OO' 
IRWIN 64MB lrll faµe lor IBM PS/2 ... 499.00' 
IRWIN 145 40MB Internal Tape ... ....... 419.65' 
MINl~l.RIBf IJ 360.57 
MITSUBISHI 360K 1/2 HI Dr ................ 79.79' 
MITSUBISHI I MB 3.5"FD ............. ....... .. 79.79' 
MITSUBISHI 1.2MB Floppy 112 Ht ........ 85.62" 
PLUS DEVEL Hardc<trd 20 ............. ..... 489.87' 
PLUS OEVELHardcard 40 ............. ... .. 601.82' 
•, A< n 1 • , 1 

MINISCRIBE 3675 60MB HO Kit ... .. ... 
MINISCRIBE 6128 110MB RLL Full Ht 
SEAGATE ST 251 42MB140MS HD ... 
SEAGATE ST-4096 80M8 Full Ht ...... 
SYSGEN Bridge File 3-5" Ex 1. Dnve . 

2.i~ _ oo · 

389.00' 
659.00' 
349.00' 
529.00' 
205.00' 

170.69' 
55.00' 

162.00' 
287.31' 
162.00' 
253.00' 
185.14' 
249.96' 

1.. J 

2,499.75' 

MITSUBISHI 

DIAMOND SCAN 
 I 
13" Color Monitor 

s45500· 
NEC Mullisync II Hi-Res 13" 

Monitor ....................................... ' 544'" 
Call For Boot Prices on Magnavox. Amdck. IBM, 

Ptlncc1on. onef 118'® 

MODEMS 
HAYES Smartmodem 2400 ......... ....... 392.89' 

HAYES Smartmodcm 1200 ....... ......... 261 .59' 

U.S. ROBOTICS HST 9600 ................ 604.99' 


LOGITECH logirnouse + ..................... 69.69: 

LOGITECH H1·Rcs Mouse ____ ,, __ ., __________ as.as 
MICRoson '• . • 93 __.o· 

ICROSOFT ' .,. , , 125 00' 
CENTRAL PT Deluxe Opllon Brd ..... 106.05 ' 
CURTIS Ruby -1 w/Fax Proleclor ......... 63.63' 
KENSINGTON Masterpiece+ .............. 99.99' 
THE COMPLETE PC Complete Fax . 297.95' 
FUJI 3 1/2" OSIHO Box ol 10 ............... -45.45' 
UNISON Untpower 400 UPS ............. 329.00' 
640K & 256K CHIPS ............................ CALL 
DISKETTES (25) Ht Dens IBM l\T ........ 32.82" 
DISKETTES (50) 5 114" DSIDD ............ 17.so· 

Featwes accurm nulo 
exposure. hgt11wc19h1nnd 
comp::tcl fur horut: or ofl1ce 
use. 4·colur s1ngte tone 
copying . 2 -w~y papa• load 
plus more 
SHARP ro11er C<irlrtdgo 60.60' i 
SHARP Fax F0-300 .,_ ______ $1, 131 20' ~ 
SHARP F020 Fax Paper (6rolls) . 23.23' :I 

REAL BUYING CLOUT· C;:i tl now ~nd 1oln ovor 200.000 l 
members w110~ro1oosman 10 pay more• MEMBERSHIP 
BENEFITS: • Pay 1us1 8% obovo advoulsed wholosale ~ 
price • 3%casl1 d1scoun1 (included 111 wholesale puce) • 
Pnce Pro1ec11on • Opl ional sol1ware rental library • FREE 1Wholesalo Buyers Guide • FREE UPDATES • Fully O 
Insured 461 lour Delivery • I Oday Relurn Polley · FREE c: 
T!!Chrncal Suppoll • FREE Bulle1u1 Board · Ouan111y Dis· I 
coun1s • All Prices Sub1ec1 To Chango All Producls 
Sub1ec1 To Ava1lablh1y JOIN TODAY FOR AS LITTLE Q 
AS $10. C: 

·All Pnr.u~ Shown mo W holo!inlc Pnoo& f7 

• C1ll for FREE Catalog c.tl for FREE catalog • can for FREE ca log • Call for FREE Ce1alog • call for FREE c.taloti Ca g 
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GET SUPERSOFT's 

S ERVICE DIAGNOSTICS 

All the software. alig nment diskeHes, parallel/serialwrap-around 
plugs, ROM POSTs and extensive, professionaldocumentation to 
provide the mostcomprehensive testing available for IBM PCs, 
XTs,ATs and al/ compatibles under DOS or Sland Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment byisolating problems to the board and chip level. 
NEW: SuperSofl's ROM POST performs the most advanced 
Power-on-Self-Test available fo rsystem boards that are compatible 
with the IBM ROM BIOS. It works evenincircumstances when lhe 
Service Diagnostics diskette cannot be loaded. 

NEW: 386 diagnostics for hybrids and PS/2s ! 
For over nine years, majormanufacturers have been relying on 
SuperSoft's diagnostics software to help t11emand their cuslomers 
repair microcomputers. End users l1ave been relying onSuperSoft's 
Diagnostics IIfo rthe most thorough hardware error isolation 
available. Nowversions ofServ ice Diagnostics are available to save 
everyone (including every serious repair technician) time. money, 
and headaches in fi xing theircomputers. even non-IBM equipment. 
All CPUs & Numeric Co-processors All Color Graphics & Monochrome 
Sys1em Expansion & Extended Memory Moni1ors 
Floppy. Fixed & Non-slandard Disk Drives Parallel & Serial Pons 
Siandard & Non ·standard Primers Mono, CGA.Hercules & EGA 
System Board : OMA, Timers, Interrupt, Adapters 

Real-lime Clock & CMOS con fig. RAM All Keyboards & the 8042 Controller 

Join the ranks of XEROX. NCR. CDC, SONY , PRIME, .. .who have 
bundled SuperSoft's diagnostics with their microcomputers at no risk 
because of our30 day moneyback guarantee. 

Sorv;ce 0 1ag110"11cs tor PC, PCIXT, and compatiblesonly . . $169 
Ahgnmen1D1sket1 •lorPC.PC1XTandcompat1btes(481p1dnves) ... ..... .. S 50 
W1 ap-a1ouu<J Plug for PC, PCIXT andcompallblos{paraffcland soM I) .. . .. ... $ 30 
S rvoce 0 1ag11os11cs tor AT and cornpat1bfcs only ............. ............... .. ......... . . St 69 
Allanm 111 D1 sket1 e lor ATJ1>dcompa11blos (96 1p1 drrvcs) .. S 50 
Wrap·d•Ound Plug loo AT(serial I ........ .............. .... ........... .. $ 15 
ROM POST looPC. PCIXT. and compaflblosonly ................. .............. . .... $245 
ROM POST tor AT and compa 11 ulcso11ly $245 
Servico Dlagnoslics: The KIT (includes all ol lho abov snvc S502) ......... $495 
Sorvoce 01agnost1cs lor alf othcr CPU" {386. V20. V30 . Harns, ate.) .. $ 195 
0 1i"UJOOSliCS 11 15 lhosolu11on 10 I ll(! ser vrcu pr obfc rn~ ol USCISOI all CPIM ·BO. 

CPIM-96 and MS·DOS compulers .... $ t 25 
ROM POSTfor PS/2a11ocompai;t1tos o11ly ................. .. .. ......... ............ $245 
Al1gnmon101 s.ko11 lorPSt? ;indcomrtri l1blOSl3 S1nch) ..................... ,....... S 50 

To order, call 800-678-3600 or 217-359-2112, 
FAX 217-359-7225, or write SuperSoft. 

sU 
~~~ 

oft 
J:IRSTINS.OFTWARETECHNOLOGY PO Box lfi~fl Ctmrnrm1r1n. 11G•S:>o1?17)359 211 2 I I UA 270J6~ 

SUPI HSOl l 1r; a rcg~1u1ud lt. 1C:ll'tU.11k ul SupurSon 1nc; CDC 01 Control 0.11a (;Ofp IUM PC. Al g XI ot 
ln!ut •1.lll1J.11.1l Bu!.1ow•., M. 1clmlt"~ C:nt p . MS DOS ol M1cr0Sof1 Co1p . NrC ol N C ht1orm.•t101' Sy~tumo; , Inc 
Plltt.U ot PHIML INC Sony ol SOr\y Ccrp 

60 BYT E • OCTOBER 1988 Circle 250 on Reader Service Carri 

BOOK REVIEWS 

database using an external 
binary search tree. 

- Darrow Kirkpatrick 

Perceptrons by Marvin L. 
Minsky a11d Seymour A. 
Papen , MIT Press , Cam ­
bridge, MA : 1988, 292 pages, 
$12.50. Perceptrons has been 
the classic textbook on con­
nectionist learning machines 
since its publication in 1969, 
and the recent surge of interest 
in artificial neural systems 
makes the printing of an ex­
panded edition welcome. 

Initially , ownersofthepre­
vious edition of this work may 
be disappointed by the new 
book. It turns out lo be a re­
print of the old edition sand­
wiched between about 45 
pages of a newly written pro­
logue and epilogue. 

The short prologue , entitled 
"A View from 1988, " is an 
overview of the history ofarti­
ficial neural systems and the 
authors' commentary on why 
the state of the art has pro­
gressed little since the book 
was first published. 

The epilogue, which ac­
counts for the lion 's share of 
the new text, is an interesting 
essay entitled "The New Con­
nection ism, " which includes 
discussion of the significant 
Rummelhart and McClelland 
work on parallel distributed 
processing . Minsky and Pa­
pert do a good job of tying the 
theory and application of per­
ceptrons to other paradigms 
coming into vogue in the sci­
ence of neural networks . 

While billing the new Per­
ceptrons as an " expanded edi­
t ion" may be overdoing 
things , the authors' additions 
are important enough to jus­
tify putting the book on the 
shelf next to the older edition . 
With or without the additions , 
of course, Perceptrons wil I al ­
ways remain a classic in its 
field .-Eric Bobinsky 

BASIC Mathematical Pro­
grams for Engineers and 
Scientists by H. Gugge11­
heimer, Petrocelli Books , 
Princeton, NJ : 1987, 233 
pages, $19. 95. This new addi­
tion to the large body of Iitera­

lure on numerical computing 
offers welcome relief from 
both the code-starved mathe­
matical textbooks on numeri­
cal analysis and the simple­
minded cookbook s that 
provide code but little or no 
useful explanations . 

The author , a university 
mathematics professor , has 
put together 40 BASIC pro­
grams covering such diverse 
topics as vector geometry , 
roots ofequations, integration 
and differentiation, ordinary 
clifferential equations, linear 
algebra , Fourier analysis, and 
gamma and Bessel functions. 
As important as the code it­
self, each program is accom­
panied by a readable and thor­
ough treatment of the theory 
behind the algorithm _ 

The book 's conversational 
style and expert presentation 
make it enjoyable to read, and , 
although the author states that 
the text is for " anyone who is 
not a computer scientist or 
mathematician ," many prac­
ticing professionals will none­
theless find it u eful. 

The only negative aspect of 
the book is its use of Microsoft 
GWBASlC. Much more ele­
gant and understandable pro­
grams would have followed 
from the use ofany of the new , 
structured BASIC dialects . 
Fortunately , Pascal - l ike 
pseudocode versions of each 
routine are presented , and 
they make the book valuable 
even to those who write code 
in something other than 
BASIC. 

At$19.95 , this excellent lit ­
tle paperback is a bargain . 

- Eric Bobinsky • 

CONTRIBUTORS 

Critic and author Hugh Ken­
ner lives in Baltimore , MD . 
Leon Tabak is a vi s itin g 
lecturer in computer science 
at Worcester (MA) Polytech­
nic Institute. Darrow Kirk­
patrick is a freelance writer 
and computer consu ltant liv­
ing in New Paltz, New York . 
Eric Bobinsky is a mathema­
tician at NASA 's Lewis Re­
search Center in Cleveland , 
Ohio. 
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Princeton's Very Good swers. 

Without question, Princeton's PSC-28 and PSM-03 monitors will bring you the ultimate in 
VGA performance. Princeton was the first to offer truly compatible VGA dedicated monitors. 
Our PSC-28 is a 770 x 570, .28mm dot pitch, high resolution analog color monitor that can 
display an infinite number of colors. The PSC-28 also features a convenient color button for 
green, amber or cyan text. The PSM-03, a high resolution analog monochrome monitor 
gives you outstanding 800 x 630 resolution, and the ability to display infinite shades of 
gray. Plus sharp crisp graphics and character definition from its dynamic focusing circuitry. 

Both monitors are compatible with IBM PC~ XT~ AT~ PS/2, Apple Macintosh SE* 
and compatible personal computers. Each gives you full compatibility with the leading 
VGA adapter cards including the QuadVGA and VEGA VGA. So if VGA meets all your 
needs (and you don't require the additional flexibility of our famous ULTRASYNC and 
MAX-15 autosynchronous monitors), investigate the cost/performance value of the 

PSC-28 and PSM-03. 
PSM-03 Unsurpassed quality, service and 

performance make it hard to beat 
Princeton monitors. We offer better 
value than our competition. We call it 
the Visible Edge. For answers to all 
your questions about VGA compatible 
monitors, contact us at 601 Ewing 
Street, Building A, Princeton, New 
Jersey 08540 (609) 683-1660, x 810. 
•Requims />rvfX.>r adapter card 

PSC-28 

GRAPHIC SYSTEMS 
AN INTELLIGE NT SYSTEMS COMPANY 

THE VISIBLE EDGE 
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PRICES YOU CAN FIND ONLY IN 
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11. P m1 I{\ D t:I{ l'\IL\lll. E TOIJ.n and discover our commitment to bringing you ~i~~~e + + 
the best software at the best prices. You'll also find software pros lo help you select the product 
that you need plus immediate shipment on our stock of 1000 products and a 30-day money back 
guarantee. Paradise is ready and waiting for you . 

386 SOFTWARE 
386- to-the-Max 6(1 

DESQview 115 
FoxBASE + /386 CALL 
High C-386 799 
Microport 

System V/36(> (complete) 7b9 
Runtime System 2.>s 

MS WindowsfJ86 130 
NOP C or Fortran-386 529 
PC-MOS 386 CALL 
PharLap 3861ASM/link 409 
SCO Xenix 

System V 386 (complete) 1279 
Operating System 589 

VM(J86 102 

ASSEMBLERS/LINKERS 
Advantage Disassembler 279 
MS M acro Assembler 99 
OPTASM 109 
Plink86plus 279 
Visible Computer 60266 90 wtdbrief 

EDIX BASIC EpsilonFina lly ! 	 90 KEDITFlash-Up 	 80 MKS ViMS Basic Comp. o.O 199 Multi -Edit
MS QuickBASIC b9 Norton Edi tor
QuickPak Professional 105 PC/EDT + QulckWindows w/Sour e 90 Pl Edi torScreen Sculptor 96 SPF/PCTurbo Basic 	 69 Vedit Plus Turbo Basic Toolboxes 69 

C COMPILERS/INTERPRETERS 
C-Terp 220 
Lattice C 289 
Microsoft C 299 
Quick C 69 
Run/C Professional 159 
Turbo C 69 

C LIBRARIES/UTILITIES 
C Async Mana~er 137 
C Tools Plus/5. 101 
c Utl)W Library 125 
CxPE CALL 
Essential Comm Library 125 
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Greenleaf Bus. Math Lib. 
Green leaf Comm Library 
Green leaf Functions 
Greenleaf Super Functions 
Greenleaf Turbo fun lions 
PforCe 
l'C-Lint 
Pre-C 
Resident Cw/Source 
TimeSlicer 

w/Source 
Turbo C Too l 

COBOL 
Microsoft COBOL N EW 
Opt-Tech 5011 
Realia COBOL 
RM/COBOl.-85 
SCREEN IO 

DATABASE COMPILERS/ 
TOOLS 
Clear 

Cli~pcr
dO ast 
Fuxl!ASE + 
Hi-Screen XL 
In tegrated Development Lib. 
Quicksi lver 
R&R 
Say What ! 
Si lvercomm Library 

DEBUGGERS 
Periscope I 

159 Periscope II 
169 Periscope 11 -X 
155 Periscope 111 10 MHZ 
179 Pfix 86 Plus 
109 T-Debug Plus V. ·1 .0 
215 w/Source 
101 
159 	 DISK/DOS/KEYBOARD 
169 UTILITIES 
279 Advanced Norton Utilities 
899 Command Plus V. 2.0 
101 	 Disk Optimizer 


Fastback Plus 

Mace Utilit ies 


599 Norton Commander 
105 Norton Ut ilit ies 
794 PC Tools Deluxe 
999 Vfeature Deluxe 
382 X-Tree Pro 

EDITORS 
Brief90 

FILE MANAGEMENT 
Btrieve 439 

Xtrieve 75 
269 Report O pt ion 

ll trir.vc/N 129 
CBTREE135 
c-tree 369 

r· lrcc129 
d-tree 45 

dBC Ill139 
dflC Ill Plus 
d i!_Vista or 1.11!.Query 
lnformix ESQUC,4GL,SQL 

563 	 XQL 

FORTRAN COMPILERS 
Lahey m FORTRAN 
Lahey Personal FORTRAN 77 
MS FORTRt\N 
RM/FORTRAN 

GRAPHICS 
Advan tai;e Graphics (C) 
Essential Graphics 

w/Source 
Graphic 
GSS Graphic Dev. Toolkit 
HALO '88 
HALO '68 (5 Microsoft Lang.) 
MetaWINDOW 
M etaWINDOW Plus 

OBJECT-ORIENTED 
PROGRAMMING 
A tor 

Advantage C + + 


141 
106 

1143 
215 
39 
80 

99 
70 
56 

142 
90 
56 
61 
70 

111 
111 

CALL 
CALL 

169 
151 
120 
bb 
90 
70 

269 
1(,5 
185 
131 

1115 
189 
109 
455 
141 
110 
241 

CALL 
169 
599 

CALL 
CALL 

599 

Snca~1:i':1~~iicatiun Applic Pack 
EGNVGA Color Ext. Pa~k ' 

Goodies #1, 2 or 3 Applic. l'acks 
SmalltalkN286 

OPERATING SYSTEMS 
Microport : 

286 DOS Merge 
Sys tem V/AT 

Runtime Package 
Software Dev. Package 
Text Preparation Pacbge 
Un limited License Kit 

SCO : 
Xenix Sy>tem V (complete) 

Development System 
Operatl11g System 
Text Proccssrng Package 

Xenix for l'Srl so. 60. 80 
Wendin DOS 2.15 NEW 

TROPICALTREATS 
dBx Translator 

New dB version 4.0 om­

pHes dBA E Ill Plus programs 

Into portable C source code 

with full runtime terminal 

nnd file upport. Execute C 

fast on P , or run on UNIX 

or VAX. 

$469 


Pl Edilor 

Blazingly fast editor with 

multi files, full on-llne con­
t 'lttual help, ompile integra­

tion , undo, macro language 

wilh Integrated source de­

bugg •r, ElEMS and VGA/EGA 

support. 

$165 


Periscope: 1 

Now Includes a 512K wrlle 

protected 16 bit RAM board, 

along with breakout swi1ch. 


tore ~ymbol tables, defini ­
tion flies. etc. In addition 10 
th Periscope debugger soh­
ware, outsid DOS memory. 
$563 

429 
86 

299 
479 

229 
229 
509 
322 
409 
229 
399 
162 
232 

439 
479 
129 
215 
85 
45 
45 
45 

169 

219 
549 
209 
255 
169 
209 

979 
479 
479 
149 
ALL 
109 



110\\' \\ ~J \\"()}{I\ 
I'll! \L Ofilll.ICPARADISE 1-800-445-7899 Hours 9AM -7 PM EST. We 

PASCAL COMPILERS 
Microsofi Pascal 199 
Profess ional Pascal 549 
Turbo Pascal 69 
Turbo Pascal Dev. Toolkit 269 

TURBO PASCAL ADD-ONS 
Fl.1sh-Up 80 

Flash-Up Toolbox 46 
Mach 2 66 
Screen Sculptor % 
T-Debug Plus V. 4 .0 :19 

w/Source 80 
Turbo Analyst 4.0 69 
Turbo Async Plus 101 
Turbo Halo 60 
Turbo Magic 179 
Turbo Power Tools Plus 101 
Turbo Pow1~r U11li1ies 79 
Turbo l'rofcssional 4.0 80 
Turbo WINDOW/Pa cal BO 

SCREENS/WINDOWS 
C-S ape 262 
Greenleaf DataWindows 219 

Makcform NEW 99 
Panel Pl us 395 
Panel/QC or n'C 99 
POWER SCREEN NEW 101 
Vilamin C 149 

VC Screen 119 
Windows fo r C 149 
Windows for Dala 259 

w/Sourcc 51'1 

ADDITIONAL PRODUCTS 
arbon Corr Plus 142 

Dan Bricklin s Demo Prog. II 179 
FLOW HARTi G II 205 
Logitech MOD II Dev Sys 209 
MathCAD 282 
MKS Toolkil 145 
PC Scheme 86 
?finish 215 
PolyMake 131 
l'VCS Corpora1e 359 
Source Print 80 
Tree Diagrammer 70 

BORLAND 
Eureka 119 
Paradox 1.1 369 
Paradox 2.0 529 
Quallro 169 
Sidekick Plus 115 
Turbo Basic Compiler (19 

Da1abase Toolbox 69 
Edilor Toolbox 69 
Te lecom Toolbox 69 

Turbo C Compiler (,9 
Turbo Pascal 69 
Turbo Pa sca l Dev. Toolkit 289 

Turbo Tu tor 45 
Numerical Methods TB 69 
Database Toolbox 69 
Edilor Toolbox 69 
Gameworks Toolbox 69 
Graphix Toolhox 69 

Turbo Prolog Compiler 105 
Turbu Prolog loolbox 69 

MICROSOFT 
MS Basic Compiler 6.0 199 
MS Basic Compiler (XENIX) 449 
MS Basic lnterpreler (XENIX) 229 
MSC Compi ler 299 
MS COIJOL Compi ler S'J'J 

for XENIX 649 
M Excel 329 
MS FO RTRAN 299 

fur XENIX 44'l 
MS Learning DO 39 
MS Macro Assembler 99 
MS Mouse Serial or Bus 99 

w/Easy Cad tl9 
w/MS Windows 139 

MS OS/2 Prograrnmcr's Toolkil 239 
MS Pascal Comp. 199 

for XENIX 449 
MS QuickBASIC 69 
MS QuickC 69 
M Sort 130 
MS Window' 69 
M S Windows Development Kit 319 
MS Windows/3H6 130 
MS Word 285 
MS Works 129 

PROGRAMMER'S PARADISE: 
Micl'Osott® QUICK C 
Mi m sofl Qu ickC is J powerful first 
step in to C programming_ It compiles 
at 1he b lazing speed of 10,000 line> 
per minute . II has a fu ll-fc;itured de­
bugger. And its s amlessly in tegr<1led 
environment means you don ' t have 
to swil h between tools. So go to C. 
New QuickC from M icrosoft . 
SPECIAL! QuickC and Microsoft 
Serial Mouse Bundle 
LIMITED TIME OFFER: $149 

WINDOWS FOR DATA 
Bu ild J ~lale-of-th e- art user interface into your appli a1ion . 

umple1e, profess ional C-l ibrary for building and m,11uging 
mPnuo;, d;lta-entry form . user help and tex t fi les in ,1 windowing 
enviro11ment. A llows flexibi lit y lo creale ' rr·r ris "yuur own way:· 
FeallJr s include: held nlry from lists of hoices, scroll<tb le re ­
gions for entry of a vMi,1ble 11umb r of line items, nesting and 
br~rKhing of fo:m and nll-'nus. Uniciue, 
buil t- 111 dcbuggrng system_ 
Ours: $259 

• 
· 

Vermont 
Creative 
Software 

WENDIN-DOS VERSION 2.5 
WENDIN-005 ;., the new mu ltr -1.1 k ing, mulli-u>er M S-DOS 
rep lacement operating sy> lt<m for IBM comp;1tibl ' l'cr,ona l 
Computers. Ver.,ion 2.5 ;:i llows user. lo rl'Jll' h;:i rd di,k p.1rti ­
tions grl'alcr than 32 MB . WEN DIN-DOS U>l'' thP MS-D S file 
sy I m, Jnd supports M -DOS rnrn mamb while providing ni>w 
ones lo enable multi -tasking, file protec tion. Jnd cumm.:ind 
languag •extension> ;ind e11ahles you lo acCL'>S your fi les with 
DOS, U IX , or VAX/VMS sty le fi l , names-whichever you 
prefer. WE DIN-DOS supports sev •ral users on 1lw -..1 me com­
puter. WEN D IN-DOS now in lud •s X l'C. WPnd in's ULTIMATE 
f'KOGRAMMER'S EDITOR! -,i/\~ 
Mi11imwn 512K memory. l/\1§LtJ'@U'LtJ'
Ours: $109 

GREENLEAF 
SUPERFUNCTIONS 
LIBRARY 
The new Gr nlca{ SuperFunctions 
Libr;i ry con tains ovt-!r 350 features 
including expanded mernury JCCf'SS 
using the LIM 4 .0 interface, high level 
DO. func tion acccs> like 1he crilica l 
error handler. adv;i nced time .md dale 
functions, many menu .md window 
creJt inn oplion>, au tomatics r en r ­
fr<'sh for over laid window> Jnd device 
indept>ndence plus demo programs 
.ind free source . For IBM and compat­
ibles wi th MS IJOS/PC DOS 2.0 + . 
Ours: $179 

1-800-445-7899 


A Division of Magellan Software Corp 

"SS ulh Broadway, Tarry town, NY !0591 


accept MasterCard, Visa , Ameri­
can l:xpress. Include $3.95 per 
it em fo r shipping and handl ing. 
A ll hipment by UPS ground . 
Rush service available, ask for 
rat es when you order. 

\l\11 OHIWH ' 
PO s by mai l or ax arc welcome. 
Pl ease include phone numbPr. 

I{! 1 l I~ I'( II.I t ' 
Our " o Hassle" policy me<tns 
if you ' re not sa tisfied with a 
produrl fro m Prosrammcr' , 
simply return it within 30 days 
for a r fund . Some manufatlur­
er's product s ca nnot be returned 
once di sk seals arc broken , ~u 
check before you buy. 

I. ·11n\.\ TJO~ . \ L 
U1\ HI ' 

T<tkc advantage of o ur lnl r­
natiunal business numller for 
detai l - o n expo rt charges 
and exchange rat es. Payments 
should be made in U.S. dollars . 

llL \I IT.' \\ll 
( 01' POIL\TE \t '( 'Ol \I' 
C;:i ll and ask for our ca talog and 
·pecia l volume di cou nt s. 

l \In. \T \BLE PHH E. 
We'll match lower nationally 
advcrlised prices. 

In NY : 914-332 -4548 
Customer Service: 

914-332-0869 
Interna tion al Orders: 

914-332 -4548 
Telex : 510-601 -7602 
Fax: 914-332-4021 

Call or Write for 
Latest Free Catalol{! 
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Introducing OmniLab 9240. 

Totally Integrated Scope-Analyzer-Stimulus. 


• Combine a 100 Ml lzdigi tal oscilloscope 
11ith :1 ti111e·aligned. 200 ,\!S/ s ·1X-dia nrwl 
logic an:li )'zt· r. Ne~ t add synchronized analog 
and digita lstimulus genmnors.Thena 
rl'markah le new triitl(t:ring systt·m.Wl1al you 
Iiare is lhl' <)2·10 - a who le new class of 
instrumt·nt:tlion . Express))' desig11l'd to speed 
ch:Llk·11 gi 11ganalog and digit:ll analysis. Ami 
gel rnu rrom conn·p l lo product faster. 

• Thr l)l-10 is based 0 11 an innovative 
ne11·inst rument archi tectur<' that nwrgt·s 
l1igh-spet•d universal hardwan· and semnll'ssly· 
illl grated software 111 nl':Hl' high·pl'rfor· 
m:rnn· c1pahilit il's not available inseparal<" 
ins1rurnl·n1s. Ana log and digital tr:tn·s are 
:liwa)'Sti1m:-rnrrcla1ed ina uniqnl'. single 
screendispla)'. SEl.ECI'"' triggering hridg1·s 
scope and anal~·1.er techniq111•s. And Ornnil~th 's 

sti mulus 1-:encrntors c1n playha\:k captured 
or ed ited signals. 

• i\l the heart of thc· 9240 is SEl.ECT 
triggering. th(· most straightforward and 
complete solution c' 'cr to triggering dilemm:L\. 
It's om·system. operating wi th synchron i1.ecl 
analog and digi tal virws of 11our data. fly 
combining convcnl ionaloscilloswpe and 
:malr1.cr triitl(c ring with powl'rrul RA\! truth 
tahi<:s- plus rn in/ lll :LX tinH' qu:ilifiration as 
needecl-SELECI' triggering helps )'OU analr1.e 
hardll'a rl' , dl'hugsoftware. and intcgratl' 
sys tl'lllSmore easily. 

• 011111il.ah'" is a gcnera1io11 ahl'ad or rnn· 
1·p111 ional digi tal scopes that oft<'n hide ra rely 
om1rri 11g faull~ hecausl' tlwyonlyshow you 
a fewcycl!'s ou t of millions.With its rnn· 
ti1111011s monitoring, youc:111 US! ' SEl.ECI' 
triggl' ring to quirklycnchl'l'eryom1m•11n· 

Omni lab display demoos1rates capture ofun 
imbeddedanalog gl itch lin top traceIwith time-aligned 
presentation of thewaveform'sdigi 1ized bit values 
lcenterl and numeric states. 

of rare evems like mCL:L~hthlc states, hus 
content ions, missing pu lses. and huricd noise 
glitch!'S. 

• The lJl·tOis like having acomplcll' 
hendllop of instntmt•111s integrated with your 
PC/AT or compatihll'.Which youcan c;L~ il )' 

rnston tiZl' ror digital devclopmetll , analog 
devclopnwnt. or a rnmhinationofhoth. 

NO-COMPROMISE 9240 SPECIFICATIONS 

DIGITAL OSCILLOSCOPE 

01g11t1ers: Two.8bil 

Bandwidth 100 MHz 

Single·Shor Digitizing 34 S/s lo 204 MS/s 

Repetitive Samphng 6BOMS/s 

Scale factor. 5mV/d1vto lOV/drv 


1111·?·5seQuence 
• Record Length· 4K I16K. 64K opllonall 

ANALOG STIMULUS 

Output BmVlo 9Vpeak·to-peak, 8bit 
Cvcle Length. 4to 4Ksamples 116K oplrone ll 
Clocking: 34 S/sto34MS/s 
Functions: Record. edil and playback 
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LOGIC ANALYZER 

Inputs: 48. ttm1ng and stale 
Asynchronous Clock ing 34MS/son 48rnpuls: 

204 MS/son 8mputs 
Aepelltrve Sampling. BBO MS/son 48 inputs 
Synchronous Clocking 01034 MS/s 
Acqu isi tion Momory. 4Ksamples !16K. 64K0111/ooa ll 
Disassembly Options Over 150 mic roprocessors 

DIGITAL STIMULUS 

Ootpuls: 24. 74Ftrl·slnledrivers 
Cycle Long1h: 4ta 4K samples 116K optional! 
Timing: 34S/sto 34MS/s 
Functions: Record, edit and playback 

• With Om nil.ah, your prod11t: tivit)' \l~IJ 
soar. Because you achicv(' results with fewer 
instruments. And in fewer steps than rvcr 
ht'forc. 11. 110 means least, the 92'i0 ddivl' rs 
the hest pricc/ pcrformam:c you' ll find :my­
wlwre, costing just $8900 rullyout filled. 
1\11d most importantly, withou t compromising 
a single high-performance spec. Nol aom'. 

• Fo r more information, call toll free 

800/245-8500. In CA: 111 5/.% 1-888.t 
Or \\Ti le for complete liter.Hun:. 

IN STR UMENT S 

-02 .\l:t rshall S1n·<·t. lkclll'O(Jd City. C\ <}-ttl6:\ 
TEI.EX: 'i50'J·tl t·~\X : ·t 15/ 5(1 1-X97lJ 

Co rn1m1cr lr11ei:ra1cd lns1rumcn1a1ion 

· 011111 11.ah. ;tlld ~l: I J.( ~I' ;m· lrJtlt'U1:1rl' 11( Ornm 

lll~lrtUllt •JlL.;; , l ll f 
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67 	 What's New 

89 	 Short Takes 
Toshiba 3-in-One P32 ISLC 
Illustrator 88 
AppleCDSC 
Super PC-Kwik and Poly Boost II 
Tickler/2 
Zortech Comm Toolkit 

Expert Advice: 
101 Computing at Chaos Manor 

by Jerry Pournel/e 

119 	 Applications Plus 
by Eua Shapiro 

129 	 Down to Business 
by Wayne Rash Jr. 

133 	 Macinations 
by Don Crabb 

139 	 OS/2 Notebook 
by Mark Minasi 

144C COMI: 
by Brock N. Meeks 

First Impressions 
151 Borland Beefs Up 

Its Languages 
157 Presentation Manager 

and LAN Manager 

Reviews 
164 80386s for the Masses 
179 Dell's System 310 
185 The Amstrad PPC640 

and the Epson Equity LT 
194 Five low-end scanners 

for the Mac 
201 C_Talk 
209 Turbo Prolog 2.0 
215 D the Data Language 
223 Sprint 
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And ifyou're in the middle ofa nightmare right now, 
give us a purchase order 

number. We'll FEDEX 
you a sweet dream . 

ai!l:·=~ 
__, , 

BUGBUSTERS 

IT'S TIME TO DO SOME 

SERIOUS 386 BUGBUSTING! 


PROBE's 111e11 u ----­
bar t111d p111/­
tlow11 111e1111s set a 
11 cw sta11dard for 
debugger 
i11terfaccs. 

PROBE has ------; 
.murec-level 
d1!b11ggi11g /Q let 
you "C" your 
program. 

This is a11 
011/·of·range 
111cmory-01•crwrite 
b11g. Si11ce it is 
interrupt related, 
it 011/y appears ill 
real time. 

W
elcome to your nightmare. Your company has bet 
the farm on your product. Your demonstration 
wowed the operating committee. and beta ship­

ments were out on time. Then wham! 
All your beta customers seemed to call on the same day. 

"Your software is doing some really bizarre things:' they say. 
Your credibility is at stake. Your profits arc at stake. Your 
sanity is at stake. 

THIS BUG'S FOR YOU 
You rack your brain, trying to fi gure something out. I. it a 

random memory overwrite? Or worse. an overwrite to a stack­
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwrillen code? Undocu­
mented .. features" in the ·oftware you're linking to? And to 
top it off. your program is too big. The sof!ware debugger 
your program and it's symbol table can't fit into memory at 
the same time. Opening a bicycle shop suddenly isn't such a 
bad idea. 

THIS DEBUGGER'S FOR YOU 
Announcing the 386 PROBE' " Bugbuster, *from Atron. Nine 
or the top-ten software developers sleep better at night 
because or Atron hardware-assisted debuggers. Recause they 
can set real -time breakpoints which instantly detect memory 
reads and writes. 

Now, with the 386 PROBE. you have the capability to sel a 
qualified breakpoint. , o the breakpoint triggers only if the 
events are coming rrom the wrong procedures. So you don't 
have to be halted by breakpoints from legitimate areas. You 
c<1n even detect obscure, sequence-dependent problems by 
·topping a breakpoint only after a specific cha in of events has 
occurred in a specific order. 

ll1en, so you can look at the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although other debuggers may try to do the same 
thing. Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROB E's megabyte of hidden, write-protected 
memory stores your symbol table and debugger. So your bug 
can't roach the debugger. And , o you have room enough to 
debug a really big program . 

COULD A GOOD NIGHT'S SLEEP 
PUT YOU IN THE TOP TEN? 

Look at it this way. Nine of the top-ten software products in 
any given category were created by Atron cu tomers Maybe 
their ed~e is - a good night's sleep. 

Call and get your free, 56-pagc bugbusting bible today. 

A divis~1 of' Northwest Instrument Systems , Inc. 
Saralnga Office Center • 12950 Saratoga Avenue 
Saratoga. CA 95070 • Call 408/253-5933 today. 

•VcrMun.. frn CO MPAQ, PSf:!-8(}... jlKI Ct,.1npa.uhlc!oo. l"opy r1~h1 , ~ PJH7 by Auun. JK6 PKOIJ E 1. a c rn~h::nrnrk or Anon. Cal l .14 ·:? -8S!J. -88H 1n the UK and 49·8-98.5 ·ti020 ln West Gtm11my. TRBA 
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WHAT'S NEW 

SYSTEMS 

Switchable CPUs 
and a Dual Bus, Too 

Wells American's 
CompuStar is actually a 

"convertible" computer that 
can switch between an IBM PC 
AT bus and a Micro Channel 
bus . In addition, you can set it 
up to use any of four central 
processing modules: 8086, 
80286,80386,or80386SX 
(which is scheduled to ship in 
mid-October). The snap-in 
processor modules , which plug 
into the motherboard, are in­
terchangeable, the company 
claims. 

All CompuStar models, 
regardless of the CPU or bus 
configuration, are equipped 
with a parallel port, a mouse 
port, a keyboard and key­
board port, two serial ports, 
an EGA port, a VGA port, a 
disk controller, and a 220-watt 
power supply. The BIOS is 
by Wells American. 

For file-server applica­
tions (which increase the possi­
bility of overheated compo­
nents), each version has two 
fans-one for pressurizing 
the hard , floppy, and optical 
disk drives, and one for 
creating a vacuum within the 
printed circuit board areas. 

Wells will sell the Compu­
Star much like a pick-the-com­
ponent system. Besides an 
operating system (MS-DOS, 
OS/2, or Unix), you can 
choose from a selection of 
video interfaces, drives (in­
cluding, later, a Maxtor eras­
able optical drive), key­
boards, and so on . 
Price: Basic 8086 machine, 
$995; 80286 machine, about 
$20,000; full -featured 80386 
machine, up to $25,000. 
Contact: Wells American 
Corp. , 3243 Sunset Blvd., 
West Columbia, SC 29169, 
(803) 796-7800. 
Inquiry 781. 

SEND US YOUR NEW PRODUCT RELEASE 
We'd like to consider your product for publication. Send 11s full 
information, including its price, ship dl.lte, and an address and 
telephone number where readers can get further information. Send 
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter­
borough, NH 03458. Information contained in these items is based 
on manufacturers' written statements and/or telephone interviews 
with BYTE reporlers. BYTE has not fonnally reviewed each produc1 
mentioned. These items, along with additional new product 
announcemellls, are posted regularly on BIX in the microbytes.sw 
and microbytes.hw conferences. 

CompuStar includes everything but the kitchen sink. 

Apollo Launches 
First 68030-based 
System 

I n its base configuration , 
Apollo Computer's Series 

3500 is a Motorola 68030 ­
based diskless microcomputer 
that will run at 4 million in­
structions per second (MIPS). 

The 68030 processor 
makes the 3500 compatible 
with previous 68000-series 
machines, resulting in faster 
and more cost-effective 

workstations. Clock speed on 
the 3500 is 25 MHz with no 
wait states. The standard 4 
megabytes of RAM can be 
expanded to 32. There are 7 
16-bit AT slots. and three 
serial ports, and the BIOS is by 
Phoenix Technologies. 

The operating system is 
Apollo's Domain/OS version 
of Unix . But "off-the-shelf' 
MS-DOS applications are sup­
ported either by an optional 
80286 coprocessor or with a 
software emulator. The co­
processor, an add-in card, can 
be purchased and installed on 

a file server and used by a 11. 
Price: $7990; 80286 copro­
cessor add-in, $1990 ; MS­
DOS software emulator, 
$500; 19-inch monochrome 
monitor, $1000; 15-inch 
color monitor, $2000; 155­
megabyte ESDI hard disk 
drive and controller, $4500; 
348-megabyte drive, $7500. 
Contact: Apollo Computer, 
Inc., 330 Billerica Rd. , 
Chelmsford , MA 01824 , 
(617) 256-6600. 

Inquiry 782. 


The Desktop and 
Portable 803868Xes 

I ntel's new low-cost 
80386SX chips have made 


an appearance in NEC's 

newest machines-the Power­

Mate SX and the PowerMate 

Portable SX. Both machines 

feature 16-MHz clock speeds 

and 2 megabytes of RAM, ex­

pandable to 16 megabytes . 


Additional features of the 
standard SX machine include a 
1.2- or 1.44-megabyte floppy 
disk drive and a 42-megabyte 
hard disk drive. The BIOS is 
by Phoenix Technologies . One 
RS-232C serial port, one 
parallel port and one 8-bit and 
five 16-bit expansion slots 
are standard. There's room for 
two 5 \4-inch and one 3 \Ii ­
inch (optional) disk drives. 
ESDI hard disk controllers 
are also available . 

The Portable SX comes 
standard with a 360K-bytc or 
1.2-megabyte floppy disk 
drive and a 42-megabyte hard 
disk drive. 
Price: $4495 for the Power­
Mate SX; $6595 for the Power­
Mate Portable SX . 
Contact: NEC Information 
Systems, Inc., 1414 Massachu ­
setts Ave., Boxborough , MA 
01719, (508) 264-8000 . 
Inquiry 783. 
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WHAT'S NEW 

PERIPHERALS 

Macro Font 
Cartridges Do It All 

I f you need multiple fonts 
for your HP LaserJet II or 

Cannon printers and don 't 
want to buy and swap dozens 
of cartridges. Pacific Data 
has the solution in five multi­
font cartridges. 

The new "25 Cartridges in 
One" font cartridge includes 
all 25 fonts that are available 
on HP LaserJet cartridges , in­
cluding the Sl, S2, and ZIA, 
Pacific Data reports . 

Four other cartridges offer 
similar multiple-<:artridges-in­
one performance for HP and 
Canon laser printers . The Six ­
Pack cartridge combines all 
seven of HP's compatible 
monospaced fonts and sym­
bol sets and is designed for ap­
plications where column 
alignment is important. 

Up to 240 characters per 
line in both portrait and land­
scape mode (the Lotus maxi­
mum) can be printed with the 
Spreadsheet cartridge. It in­
cludes five different point 
sizes, including a size for ti­
tles and headings. The Z car­
tridge, containing typo­
graphic masters to match the 
look of PostScript, is de­
signed for such word process­
ing programs as Microsoft 
Word for typeset-quality docu­
ments with proportional 
spacing. 

Also for word processing 
and desktop publishing, the F 
cartridge includes a fixed ­
pitch line-printer font for 
monospaced word processing 
applications. And it's compat­
ible with PageMaker and 
Ventura Publisher. 
Price: 25 Cartridges in One , 
$399: Six-Pack, $99; Spread­
sheet, $199; Z cartridge, 
$99; F cartridge, $99. 
Contact: Pacific Data 
Products, 6404 Nancy Ridge 
Dr., San Diego, CA 92121, 
(619) 552-0880. 
Inquiry 793. 

25 Cartridges in One packs five fonts into each cartridge. 

Support a Third 
Floppy with Your AT 
Controller 

Manzana Microsystems 
has equipment to add a 

third floppy disk drive (3 'h­
inch) to your AT without hav­
ing to add another cootrol ler . 
Your existing controller can 
now power both 5 'A -inch 
disk drives and a 3 1h-inch in ­

ternal disk drive. 
Standard equipment in­

cludes a multiplexer adapter 
card to split the controller 
signal, 3Five Software, and a 
3 11.i-inch floppy disk drive in 
a 5 1A-inch frame, plus internal 
cabling. The software allows 
XTs, ATs, and compatibles to 
support the 3 Yi-inch disk 
drive and includes a device 
driver and a format program 
that offers either 720K bytes or 
I .44 megabytes of storage 

Optical Gigabytes for Your PC 

N eed ultra-large, high ­
speed data storage for 

your IBM PC, XT, AT, or 
compatible? Two optical 
disk subsystems, featuring 
1.2 and 2.4 gigabytes of ca­
paci ty in a WORM (write 
once, read many) format, 
are available from N/Hancc 
Systems. 

TextScan , a document ­
s torage and tex t-retrieval 
software package, allows 
you to access data in under 
90 milliseconds, on average. 
Data transfer rate is 6 .5 
megabits per second. It also 
uses multitrack buffering to 
keep up with even the fastest 
80386-based sy terns . 

An internal si ngle-drive 
system, the Model 5120, in­
cludes a drive , controller, 
installation software, and 

cabling. An external si ngle­
drive version of Model 5120 
includes a dcdkated power 
supply , a cooling fan, a con­
troller , cabling, and installa­
tion software. 

Model 512012 provides 
the 2.4 gigabytes of capacity 
in a single cabinet. The first 
1.2 gigabytes is on one side 

of the cartridge, and the sec­

ond 1.2 gigabytes is on the 

flip side. 

Price: Internal Model 5120, 

$6188; external 5120, 

$6388; 5120/2,$9688. 

Contact: Symphony Sys­

tems, Inc ., N/Hance Sys ­

tems Division, 908R Provi ­

dence Hwy., Dedham, MA 

02026 , (800) 289-9676; in 

Massachusetts, (617) 461 ­
1970. 

Inquiry 794. 


(depending on which type of 

drive you've installed) . It is 

compatible with all desktop 

systems using DOS (includ ­

ing PS/2s and HP 150 systems) 

and most laptops such as To­

shiba, IBM , Zenith, Tandy , 

and GRiD. 

Price: With 720K bytes of 

storage , $299; with 1.44 mega­

bytes of storage (works with 

720K, 360K, or 180K bytes as 

well), $340. 

Contact: Manzana Micro­

Systems, Inc., 7334 Hollister 

Ave., Suite B, P.O. Box 

2117, Goleta, CA 93118, 

(805) 968-1387. 
Inquiry 795. 

Printer Flexes 
Paper-Handling 
Muscles 

T he IBM QuickWriter 24­
wire dot-matrix, bidirec­

tional printer is specifically 
designed to offer impact print­
ing solutions for your word 
processing, spreadsheet, 
graphics , and carbon-copy 
needs. 

The optional bin feeder ­
which automatically adjusts to 
paper thickness- lets you 
print pin-feed paper, single 
sheets, forms , or envelopes 
without having to manually 
change the forms . 

Quickness is indeed a vir­
tue with a draft speed of330 
characters per second at 10 
characters per inch. Letter­
quality speed is 110 cps at 10 
cpi. The QuickWriter works in 
five pitches-10 cpi, 12 cpi, 
15 cpi, 17 .1 cpi, and 
proportional. 
Price: $1699; pinwheel 
forms feed, $129; single-bin 
cut-sheet feed, $349; dual ­
drawer cut-sheet feet, $849; 
envelope feed , $299. 
Contact: IBM Corp., U .S 
Marketing and Services 
Group, 900 King St., Rye 
Brook, NY 10573, (201) 
930-5192. 
Inquiry 796. 
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\-Our pad orours? 

If you perform text anywhere to What more could you ask for? How about 

calculations, the answer support your work, the new Advanced Math Application Pack ? 
is obvious. and see and record A$55 value, it's yours freewhen you purchase 

MathCAD 2.0. every step. You can MathCAD between August Iand October 15, 1988. 
It's everythi ng try an unlimited The Advanced Math Pack includes acustom 

you appreciate about number of what-ifs. binder, software and documentation for 16 
working on a scratch· And print your advanced applications such as: 
pad-simple, free-form en tire ca lcu lation as • Runge-Kulla Solution of Pirst Order 
math - and more. More an integrated docu­ Differential Equation 
speed. More accuracy. ment that anyone • Solution of Second-Order Differential Equation 
More nexibilily. ca n understand. • Eigenvalues and Eigenvectors of a 

Just defineyour Plus, MathCAD Symmetric Matrix 
variables and enter your is loaded with powerful • Convolution and Correlation of Sequcncr.s 
formulas anywhere on thescreen. MathCAD built-in features. ln addition to th eusual trig­ • Convolutions using PPT's 
formats your equations as they're typed. onometric and exponenti al fu nctions, it • And many more! 
Instantly ca lculates the results. And displays includes built-in statistic.al funct ions, cubic If you're tired of doing calculations by 
them exactly as you're used lo seeing them­ splines, Pourier transforms, and more. It also handor writing and debugging programs, come 
in real math notation, as numbers, tables handles com plex numbers and unit conver­ on over to MathCAD. 
or graphs. sions in acompletely transparent way. Por more information contact your local 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 

Yet , MathCAD is so easy to learn, you' ll 
be using ils full power an hour after you begin. 

de.aler or call l-800­MATHCAD, ext. 2775 
0n MA: 617-577-1017, ext. 2775). 

Requires IBM PC"' or compa1ible. 512KB RAM, graphics card. 
IUMPC~ ln1c,n:UionJI Busmess. M.•chi110 CmJ)Or~ l lon. 

M.lChCA Ll ' M.11hS..1. 11.: Math CAD" 
MathSofl, Inc., On• Kendall Sq. , Cambridg•. MA 02139 
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WHAT'S NEW 

ADD-INS 

Coprocessor 
Connectivity 
Convenes 

T he Connection Copro­
cessor board from Intel 

provides for telecommunica­
tions within any compatible 
data-processing application 
you now run on your IBM PC, 
XT, AT, or compatible. Sy­
mantec, Microsoft. WordPer ­
fect , and severa l others have 
announced that they will be 
writing a Digital Communi­
cations Associates/Intel speci­
fication into new versions of 
their software to make their 
applications compatible. 

With the Connection Co­
processor , you' 11 be able to 
cont inue work on your com­
puter immediately after you've 
commanded the 10-MHz 
80188 coprocessor and 256K 
bytes of memory to handle 
facsimile, electronic mail, or 
other telecommunications 
file-transfer applications . All 
you need to do is address the 
information and press a hot 
key , according to the com­
pany. You can then go back to 
your appl ication while the 

Mac II Betters Disk and DAT 

S outhworth Music Sy ­
terns an nounced three 

card for the Mac II NuBus . 
They make u e of parallel ­
proces ing Motorola 56000 
igna l-processing chi ps, 

which en hance AI D (a nd 
DI A) applications on a Mac 
II by 700 times, according to 
the company. 

The boards support com­
pact-disk sample rates of 
44 . I kHz and digital aud io 
tape (DAT) sampling rates of 
96 and 192 kHz. 

The Max Audio Analog 
card performs all A/D con­
version using a proprietary 
20-bit AID and DI A convert­
er, which provides 104-deci­

bel signal-to-noise ratio on 
playback. The conversion is 
performed by a custom cir­
cuit that samples the input 
signal 24 million times per 
second and integ rates the 
data to 192 kHz. The Analog 
card includes direct-to-disk 
recording and playback soft ­
ware and real-time stereo 
spectral ana lysi soft ware 
with 64 to 256 bands. 

The Max Audio Quad 
56000 DSP (d igital signal 
processing) card has shared 
memory optionally avail ­
able, including 3 megabytes 
for storage and audio sam­
ples. The enhanced memory 
aids in applications such as 

Connection Coprocessor multitasking board from Intel. 

board takes care of the com­
munications. Intel says this 
bypasses the hass le of multi ­
task ing operating systems 
(where background applica­
tions can slow or halt fore­
ground applications) . 

Each Connection Copro­
cessor has an 8K-byte EPROM 
to grab the downloadable 
firmware, a direct memory ac ­
cess (DMA) coprocessor in­
terface to talk to the host, and 
an expansion socket for a 

modem in addition to its 

microprocessor and RAM. 

An option is a piggyback card 

containing a Hayes-compat­

ible 2400-bit-per-second 

modem. 

Price: $995; modem option, 

$295. 

Contact: Intel Corp., Mail 

Stop C03-07, 5200 Northeast 

Elam Young Pkwy., Hills ­

boro, OR 97124, (503) 

629-7354. 

Inquiry 784. 


reverberation and effects 
processing , frequency-do­
main audio processing, and 
sample playing and additive 
sy nthesis . 

The Digital Audio / 
SMPTE (Society of Motion 
Picture and Television Engi­
neers) card can send and re­
ceive data in AES/EBU digi­
tal aud io format for CD and 
DAT applications. 
Price: Analog card, $ 1400; 
Quad DSP card, $ 1400 ; 
SMPTEcard, $995. 
Contact : Southworth Music 
Systems, Inc .. 91 Ann Lee 
Rd., Harvard , MA 01451 , 
(6 17) 772-9471 . 
Inquiry 786. 

P roprietary software and 
the Face Card copro­

cessor let you perform unat ­
tended file transfers between 
any IBM PC, XT, or AT 
using a modem or cabling 
within the office. 

The Face Card is based on 
the Hitachi Z80 8-bit micro­
processor. It includes 256K 
bytes of RAM , a 32K-byte 
EPROM , 300- to 19,200-bps 
data transfer rates, and an 
adapter for AC or a backup 
battery power supply . 

The coprocessor lets you 
do si multaneous telecommuni­
cations and data-processing 
applications; a separate power­
source access allows file 
transfer and receipt even when 
the computer is turned off. 
Price: $699. 
Contact: Face Technologies, 
Inc ., 3711 Plaza Dr. , Suite l, 
Ann Arbor, Ml 48108, (313) 
662-8008. 
Inquiry 785. 

Flipping Four 
Floppies Further 

0 mni-Bridge is a hal f­
length board that acts as a 

floppy disk drive controller 
to support up to four additional 
IBM PC, XT, AT, and com­
patible floppy disk drives. 

Data transfer rates are 
250K, 300K, or 500K bps, al ­
lowing for support of any 
combination of 720K-byte and 
1.44-megabyte 3 ~-inch flop­
py disk drives , 360K-byte and 
1.2-megabyte 5 1A-inch flop­
py disk drives, and QIC-40 
standard streaming-tape 
drives for backing up your 
hard disk. With your sys­
tem 's existing controller, this 
controller allows support for 
a total of six floppy disk 
drives . 
Price: $95 . 
Contact: Sysgen, Inc ., 556 
Gibraltar Dr., Milpitas , CA 
95035, (408) 263-4411. 
lnquJry 788. 
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Why Paradox 2.0 makes your 

network run like clockwork 


Paradox" runs smoothly. intelligently 
and so transparenLly that multip le 
users can access the same data at 
the same time-without being aware 
or each other or getting in each 
other's way. 

With Paradox news travels fast 
and it's always accurate 

Paranox auwmm.ically uµnates it.5elf 
with a screen-reFresh that ensures that 
al I the data is up to date and accurate 
all the time. Record-locking. Paraclox­
style. safeguards data integrity by 
preventing for example. two different 
users from making changes to the same 
record at the same ti me. 

Hort to m1h yHr mu//luirr network rtork 
To '"" ParaOo• 2.0 or lhe Parado• Not"1lrk Pack °" a ne~wo11. you O<?Cd 
• Novell Wllh No•ell Aa.am:ed Nelw"e ws1on 2.0A or highC1 
• 	 3Com 3Plus wilt1 3Com 3·1 ope1ali1MJ S)'Slem •CISI0/1 I 0. I I 

/)I hlghe1 
• 	 IBM Token R11J1l 01 PC N•two1l wilh IBM PC Local A1ea N" wOl l 

P1o0"m •flsioo I 12 1)1 higher 
• 	 fl)lus lapes1ryve1sion I 45 1)1 IUQ!lfr 
• 	 A 1 &I Slarlan version 1 1 or hlghCr 
• 	 BanyanVINES ' e111011 2 10 
• 	 Olller 11411WOlk Cl)l1llgura11ons IMI arc 100%C0111f1,l1'ble worn DOS 

3 I .1l/ll 1)11e Ol lhC liSled nelWOlkS 

Syrtlm R19u/rtm1n/r tor Int Netrtorl Worlrtlllon 

• OOS 3.1 °' IMghC< 
• 	 640K RAM 
• 	 My comb1na11on ot ~rd, lloppy, or oo l1ilsk doves 
• 	~11ble mooochrnme, color, Ill EGAmonil0< wilhadap1e1 

"Ws!:~ Yl~Oon ~ Ot1 11\Ul (()fl(t-10, 11 • ilhn 60 3rj'3 (I f pt.M"CllUo !hQ. fl"oduc. I 

dOoi 1""1 ~1C11m in iai:tor~ 9111 OU1 c~JfJIS. u:1 cu c~ $e'l'ilCe oep.a1amtn1. 
andnwtll arr.wioe.111din:I 

f'.aii.ado.J rs~ 1~oied 11.adftNrk ~ ~ SOllie'Me ~is :i BollaNJ IN:!fA.:11:1(11"1,11 
~~ bl.nJ .n1 p1oW1;1 fl¥1l!5 i!IJ reQ!lrJtced lil~U CM lrNtlNll~ or 
ltlelf r~ive N>tnt111 COoyt"rQN •19" Bof~ ll'(!flUlo(ll"li1 UI 12.tJ 

' ' When I saw the record-l ocking and 
autorerresh in action, I couldn' t 
be lieve it. Here was a true network 
appl icalion. a program that can actu­
ally take advantage of a network to 
provide more features and functions. 
things that can 'L be don with a stand ­
alone PC. 

Aaron Brenner, LA Magazine 

With Version 2.0. Paradox becomes a 
sophisti cated multiuser product that 
boas~ an impressive selection or data ­
production features and password­
security levels. 

Rusel OcMarla. PC Week '' 

Paradox responds instantly to 
"Query-by-Exam pie" 

The method you use to ask questions 
is ca lled Query-by-Example. Instead of 
spending time l'iguring out how to do 
the query, you simply give Paradox an 
example of the results you're looking 
for. Paradox picks up the exampl e and 
auoomatical ly seeks the fastest way or 
getting the answer. 

Queri es are fl exibl e and in teractive. 
Ancl in Paradox. unlike in other data ­
bases. it's iust as simple LO query more 
than one table as it is to query one. 

' ' The program elegantly hand les 
all the chores of a multiuser database 
system with little or no effort by 
network users. 

Mark Cook and Steve King. 
Data Based Advisor '' 

'' Paradox ... has quickly become 
the stat.e-of-the-art product among 
PC database managers ... Paradox 
still reigns supreme as the thinking 
user's DBMS. 

Jim Seymour. PC Magazine '' 

You don't have to be agenius 
to use Paradox 

Even iF you 're a beginner. Paradox 
is the only relational database manager 
thaL you can take out of the box and 
begin using right away. 

Because Paradox is driven by the 
very late8L in artiri cial in telligence 
technology. it does almost everything 
for you-except take itself out of the 
box. (If you've ever userl 1-2-3" or 
dBASE:,• you already know how to 
use Paradox. It has Lotus-Iike menus. 
and Paradox documentation includes 
"A Quick Guide to Paradox for Lotus 
Users" and " A Quick Guide to Paradox 
ror dBASE users... ) Paradox. it makes 
your network work. 

60-Day Money-back Guarantee* 

For abrochure or the dealer nearest you 
Call (800) 543-7543 

BORLAND 
lfR N ATrO N AI 
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WHAT 'S NEW 

HARDWARE • CONNECTIVITY 

ESDI File Servers 
Get Powerful 

Following an industry 
trend to bring more file­

server capabilities to 80386­
based systems, Comterm intro­
duced a system with an ESD! 
controller that powers an 
80386-based series of file 
servers to minicomputer-like 
networking versatility. 

ESDI with Comterm con­
trollers allows you up to 2.6 
gigabytes of hard disk storage 
with a sustained throughput of 
990K bps and an average ac­
cess time of 19 milliseconds. 

Using Novell's NetWare as 
the operating system and the 
industry-standard ARCnet , 
Ethernet, or token-ring proto­
cols, each machine serves as 
many users as the respective 
protocols will support. Each 
of the three models has 1.2­
megabyte floppy disk storage 
capacities and four enclosed 
LAN software packages: 
ComShell, E-Mail, LAN 
Tools , and Notemaker. All 
the CPUs are 16-MHz 80386s 
with no wait states. 

AT&T Enhances Starlan 

A T&T's Starlan lO gives 
you the choice of net­

working with lhealrcady-in­
talled telephone wiring in 

your building or with the 
more traditional coaxial 
cable. All you need is a full ­
length PC, XT, AT, or com­
patible card (or a Micro 
Channel ca rd for PS/2 con­
nectivity) and a hub . 

Adapters, repeaters. and 
bridges arc sold separately. 
based on your specific net­
working needs. 

Early next year, you 'II be 
able to upgrade all this 10­
megabit-per-second Ether­
net wiring with optical fiber 
cabling, increasing the max­
imum possible distance be­
tween your PCs and your hub 

to 3280 feet. Already avail ­
able are interhub fiberadapt­
ers that increase the distance 
between hubs to 9800 feet 
(compared to the 328 feet of­
fered by unshielded twisted­
pair). 

But regardle ss of your 
wiring choice , Starlan 10 
will give you 10-megabit ­
per-second data rales, links 
to I -megabit -per-second 
Starlan networks , links to 
other Starlan 10 network s, 
and your choice of operating 
systems . DOS u er will 
want the DOS Server Pro­
gram version 3. 1. 

Software opt ions include a 
remote PC gateway, an asyn­
chronous gateway, gateway 
for connection to IBM Stan-

LANpac II repeaters lets you network up to 10,000 feet away. 

There's also an AT-stan­
dard 101-key keyboard, a 14­
inch monochrome monitor, 
and at least one hard disk 
drive . Model 4 has 330 
megabytes of fault-tolerant disk 
storage (expandable to 660 
megabytes) and 3 megabytes of 
system and cache RAM . 
There are two parallel ports , 
two serial ports, and one 
ESDI disk controller. 

Model 8 has 5 megabytes 
of system memory plus cache 
memory, two ESDI disk con­
trollers, one parallel port, and 
660 megabytes of formatted 
capacity. 

Model 12 has 7 megabytes 
of system memory plus cache 
memory, three ESDI disk 

controllers, 1.98 gigabytes of 
formatted capacity, and one 
parallel port. Model 12 can 
have an expanded formatted 
capacity of up to 2 .6 gigabytes. 
and the company is working 
on expanding that memory to 4 
gigabytes with 10 slots. 
Price: ARCnet Model 4, 
$28,495; Model 8, $42,995; 
Model 12, $76,995 . Ethernet 
models are $29,495 , $43,995, 
and $77, 995, respectively. 
Token-ring models are 
$29,995, $44,495, and 
$78,495, respectively. 
Contact: Comterm, Inc ., 
110 Hymus Blvd., Pointe 
Claire, Quebec, Canada H9R 
1 E8, (514) 694-4332. 
Inquiry 790. 

dard Network Architecture 
(SNA) mainframe , net­
work routers for connection 
to remote networks over 
X.25 facilities, and certain 
terminal -emulation pro­
grams for connectivity to 
proprietary terminals. 
Price: Network hub unit , 
$1895; twisted-pair or coax­
ial PC or PS/2 board, $495; 
adapter for twisted-pair con­
nection from an Ethernet 
card, $200; fiber interhub 
adapter, $500; each 1: 10 
bridge , $4500; each 10 : 10 
bridge, $7000. 
Contact: AT&T Data Sys­
tems. One Speedwell Ave., 
Morri s town , NJ 07960 , 
(800) 247-1212. 
Inquiry 789. 

Coaxial Repeater 
Goes the Distance 

L ANpac II repeaters from 
Racorc Computer Prod­

ucts extend the distance be­
t ween networking nodes up to 
10 ,000 feet. " Electronics, 
power, and a timing shift" 
allow for sequential placing 
of up to 10 repeaters every 
l ,000 feet, the company 
claims . 

The repeater works with 
the proprietary network LAN­
pac II , which the company 
says is the fastest network 
hardware usi ng the most pop­
ular networking operating sys­
tem, Novell NetWare. LAN­
pac II network architecture is 
either linear, bus , or star. 

Data transfer rate is 16 
megabits per second over co­
ax ia I cabling with a propri­
etary "high-speed polling 
scheme," which eliminates 
the data collisions and the re­
transmission of data packets 
made necessary by such colli­
sions in Ethernet networks, 
for example . The polling can 
be set at the repeater for 
every JO, 20, 30, 40, or 50 
microseconds . 

You select the setting to 
compensate for propagation de­
lay in the cable, which is 
partly dependent on cable 
length . In addition, the re­
peater can be configured to 
poll 32 or 64 nodes at once . 

Each LANpac II system 
allows you to connect up to 
254 nodes. The repeaters are 
either stand-alone versions or 
full-length adapter cards that 
plug into standard IBM PC, 
XT, AT, PS/2 Micro Chan­
nel , and compatible interfaces, 
usually within the file 
server. 
Price: Stand-alone version, 
$495; PC card version, $395. 
Contact: Racore Computer 
Products, Inc., 170 Knowles 
Dr., Los Gatos , CA 95030, 
(408) 374-8290. 
Inquiry 791. 
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EmulateTheBest 

WithTheBrightest 

There's no denying the availability of some outstanding dedicated terminals to 

access Digital~ Hewlett~Packard, and Data General® host systems. Which makes the 
task of precisely emulating the performance of those dedicated tenninal on an 
IBM®PC or compatible a rather significant challenge. 

Based on the feedback we've received from Smarferm® users, our family of 
terminal emulation software has met th challenge, passed every test, and surpassed, 
in the opinion of a host of enthusiastic users, the performance of the host system 
terminals being emulated. 

The reasons why we shine are fundamental. 
Every SmarTem1 emulation is precise. So precise, in fact, that a dedicated 

tem1inaJ>s SmarTerm counterpart fully emulates not only advanced performance 
features but also unique terminal quirks and bugs. 

Every SmarTerm emulation is easy to use. It's one thing to make oftware do 
what hardware does. It's another challenge to minimize software's human wear. The 
people designing our products understand the nature of the people using them. 

Every SmarTerm emulation is easy to learn. These day:;, training costs are a hot 
topic. Software intended to boost overall system efficiency must recognize the value 
of learning speed. We have. 

It's also easy to learn more about how SmarTerm emulations can help you 

shine. Your software dealer can upply all the details. Or you can contact us at 

(608) 273-6000 to request complete specifications and a demonstration disk of the 
Smarferm emulation that precisely matches your requirements. perSB{f 
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WHAT'S NEW 

HARDWARE • OTHER 

Acquire data at 125 kHz with the MacDSP board. 

MFLOPS Help Mac 
II Process Digital 
Signals 

Afloating-point accelera­
tor card for the Mac II 

allows it to acquire data at up 
to 125 kHz and can operate on 
that data using signal-pro­
cessing functions and display 
the results in real time. For 
example, a spectrogram func­
tion can display the "bend­
ing'' frequency components of 
a slide guitar in real time 
while you listen to a compact 
disk recording. 

The MacDSP board (with 
accompanying software) is 
available in three speeds: 8 
MFLOPS , 12.5 MFLOPS, and 
25 MFLOPS . lt ' s based on 
AT&T's DSP32 floating-point 
digital-signal processor, and 
it lets you observe the func ­
tions as they ' re applied . 

The board supports more 
than 10 signal-processing 

functions, including fast 
Fourier transforms , spectral 
averaging , and elliptic IIR 
filters . The functions can be 
applied to incoming data, 
data stored in main memory, 
and data on your disks. Data 
can be manipulated in both an­
alog and digital formats. 

You can display data in 
several formats, including 
magnitude, phase, color 
spectrogram, and waterfall. 

Virtual 80386s Run from Host CPU 

T he UnTerminal , an 
add-in board from Ad­

vanced Micro Research, and 
PC-MOS/386, a virtual MS­
DOS from The Software 
Link, together allow you to 
run multiple multitasking 
workstations from a single 
80386-based machine. 

Such a distributed concept 
is based on the fact that the 
Intel 80386 chip , when com­
bined with specia lized sofl ­
ware , creates a virtual PC 
for running multiple DOS 
applications under the Unix 
operating system. Unix pro­
vides the platform for multi­
user applications such as 
database management , word 
processing , and communi­
cations. 

PC-MOS/386 allows the 
host CPU to run all off-the­
shcl f DOS applications for 
any of the virtual PCs. The 

boards take the multitasking 
capabilities of the 80386 
microprocessor and distrib­
ute them via 25-pin copper 
cabling to as many as 16 vir­
tual PCs in the form of key­
board /monitor units . You 
can locate each keyboard / 
monitor unit as far as 500 
feet from the 80386 host to 
obtain 16-megabit-per-sec­
ond connectivity . 

A si ngle full -length board 
(wi th as many as three 
daughterboards) fits an AT 
or compatible slot and sup­
ports four keyboard/monitor 
units as workstations ad­
junctly to the main CPU . 
With a 20-MHz system, four 
adjunct users and a host user 
taking full advantage ofeach 
workstation will slow down 
each person' s virtual pro­
cessing to about 4 MHz. 

As many as four full-

Log scaling, zoom, and max ­
imum amplitude hold are fea­
tures that can be performed 
with standard Macintosh 
menus. Multiple windows 
a llow you to compare the 
results of a variety of 
operations. 

AT&T's DSP32 C com­
piler and simulator provide 
software suppport, and the 
board uses firmware for access 
to processor registers from 

length boards can be placed 
in a single 80386, support­
ing a total of 12 daughter­
boards, witheachboardsup­
porting one workstation . 
Supporting this maximum of 
16 users would slow down a 
16-MHz CPU to virtually I 
MHz at a theoretical maxi­
mum load . 
Price: Full-length DOS Un­
Terminal board , $745; DOS 
daughterboard , $379; full ­
length Unix UnTerminal 
board , $895; Unix daughter­
board, $425 . Boards that fit 
Unix CPUs are also avail­
able, as are the 80386-based 
systems from which you can 
network the workstations. 
Contact: Advance Micro 
Research, Inc., One Lagoon 
Dr ., Suite 100 , Redwood 
City , CA 94065 , (415) 594­
9991. 
Inquiry 810. 

Macintosh driver functions. 
Custom signaJ processing 
can also be developed and di­
rectly downloaded onto the 
card. 
Price: 8-MFLOPS version 
with driver software and 64K 
bytes of RAM, $2249; 12­
MFLOPS version , $2745; 25­
MFLOPS version, $3241 ; 
125-kHz programmable 16-bit 
AID and DIA card, $486; 
DSP software package , unbun­
dled, $496. 
Contact: Spectral Innova­
tions, Inc., 292 Gibraltar Dr., 
Suite A-4, Sunnyvale , CA 
94089, (408) 734-1314. 
Inquiry 798. 

Digital Waveform 
Analysis on the PC 

Up to 20 million samples 
per second can be taken 

with the R2000M, a 128K­
byte PC-based oscilloscope. 
An IBM PC, XT, AT, or 
compatible needs only 640K 
bytes of RAM , graphics sup­
port of CGA, EGA, or Hercu­
les (with color graphics emu­
lation) , and a free expansion 
slot. 

The R2000M is particu­
larly useful , the manufacturer 
claims, in applications re­
quiring high-speed AID con­
version . It can replace tradi­
tional oscilloscopes for 
transient, vibration, modal, 
and shock waveform analysis . 

Features include an 8-bit 
AID converter for each chan­
nel with a low front end; 50­
ohm input switchable to one 
million ohms; software­
selectable gains from 10 milli­
volts per division to 50 volts 
per division; and an optional 
real-time fast Fourier trans­
form and general-purpose in­
terface bus (GPIB) interface. 
Price: $3995. 
Contact: Rapid Systems, 
Inc ., 433 North 34th St., 
Seattle, WA 98103, (206) 
547-831 l. 
Inquiry 811. 

continued 
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WHAT'S NEW 

SOFTWARE • PROGRAMMING 

A RAT for NUX 

Anew FORTRAN com­
piler for Apple's A/UX 

Unix environment uses a 
technology originally devel ­
oped for the Motorola 88000 
that Absoft has dubbed 
" RAT" (for RISC Architec­
ture Technology). The com­
pany claims that the compiler 
takes maximum advantage of 
the Mac II's 68020 register 
set and executes programs an 
average of 30 percent faster 
than other Unix-based FOR­
TRAN compilers . 

It's called MacFortran/ 
AUX , and Absoft says it meets 
full ANSI FORTRAN 77 I 
IEEE P754 , and military stan­
dard 1753 specifications. It 
also supports most VAX/VMS 
FORTRAN extensions, as 
well as many of the extensions 
of FORTRAN 8X, Com­
plex* 16, and Namelist. 

The compiler gives you 
full access to Unix and the 
Macintosh Toolbox . It also 
supports interlanguage calling 
with C. Although MacFor­
tran/AUX has a standard Unix­
style command-line inter­
face, it also comes with a 
Macintosh-style graphical in­
terface that ' s written com­
pletely in FORTRAN . Absoft 
even provides the source code, 
which includes over 150 
Toolbox calls. 

The company also says it's 
working on a version of the 
RAT compiler that will run 
under Macintosh Program­
mers' Workshop 3 .0 on 
68020/68030-based Macs. 
Absoft claims the current and 
future versions of the RAT 
compiler will be 100 percent 
source-compatible with prior 
versions of FORTRAN and 
with each other. 
Price: $495. 
Contact: Absoft, 2781 Bond 
St . , Auburn Hills, MI 48057, 
(313) 853-0050. 
Inquiry 751. 

[I[) . .._. 

....-.._.......... 

A Bumper Crop of C Functions 

Develop and Debug 
SQL Databases 

I fyou're an MS-DOS pro­
grammer who's working on 

developing structured query 
language (SQL)-based data­
base applications, lnformix 
has a "fourth-generation" 
product that will make your 
life easier. The Informix-4GL 
Rapid Development System 
and Interactive Debugger, as 
its name implies , lets you do 

both the development and the 
debugging. 

According to the company, 
the product reduces your appli ­
cation development time be­
cause it eliminates the need for 
a C compiler. It compiles the 
4GL code into a p-code that 
you can execute with an in­
cluded p-code runner. You can 
then use the interactive de­
bugger to find and correct any 
programming errors . There' s 
also a built-in option that lets 
you take advantage of up to 
16 megabytes of extended 

F or those C program­
mers who don ' t want to 

keep reinventing the wheel , 
Greenleaf Software is offer­
ing SuperFunction , a li­
brary of nearly 400 func ­
tion s for advanced pro ­
grammers . All function s 
come with complete source 
code. 

SuperFunctions features 
routines that give you access 
to as much as 32 megabytes 
of Lotus/Intel/Microsoft 
(UM) expanded memory 
version 4.0, and access to 
high -level DOS functions 
such as the critical error han ­
dler. There's also an ad ­
vanced set of time-and-date 
functions that .include proj­
ect-scheduling support , as 
well as bit-field structures 

that compress temporal vari­
ables into 16- or 32-bit words 
for savi ng space when you're 
doing database development 
work. 

There are also device-in ­
dependent menu-c reation 
options that include overlaid 
windows with automatic 
screen refresh when the win ­
dows are removed. 

You can use SuperFunc­
tions with any IBM PC, XT , 
AT , PS/2 , or compatibl e . 
You'll also need MS-DOS 
2.0 or higher . 

Price: $265 . 

Contact: Greenleaf Soft ­

ware, Inc ., Bent Tree Tower 

Two, Suite 570, 16479 Dal­

las Pkwy ., Dallas, TX 

75248, (214) 248-2561. 

Inquiry 754. 


memory for creating larger 
applications. 

The development system 
includes features that let you 
customize the end-user envi­
ronment with pop-up windows, 
selectable colors, and help 
screens . There's also a flexible 
report writer. The interactive 
part of the package let.s you set 
breakpoints, display the con­
tents of variable arrays , and 
trace functions. 

The Informix-4GL Rapid 
Development System and In­
teractive Debugger runs on 
the IBM PC , XT, AT, PS/2s , 
and 100 percent compatibles . 
Price: $1495 . 
Contact: Informix Software, 
Inc., 4100 Bohannon Dr. , 
Menlo Park, CA 94025, 
(415) 322-4100. 
lnquJry 752. 

Fast Prolog for 
Your Mac 

A pplied Logic Systems 
has ported its ALS Prolog 

to the Macintosh environ­
ment , retaining its incremental 
interactive compiler. When 
you ' re using ALS Prolog, the 
compilation step is com­
pletely transparent; you inter­
act with the system using text 
editor windows just as if you 
were using an interpreter. 
There's also a built-in 
debugger. 

For Mac aficionados , the 
company has added a program­
mer ' s interface to Quick-
Draw and a graphics window 
for making pictures with 
Prolog. 

To run ALS Prolog, you'll 
need a Mac Plus, SE, or II , 
Apple's 128K-byte ROM , 
and a minimum of a megabyte 
of RAM. A hard disk drive is 
recommended . 
Price: $349. 
Contact: Applied Logic Sys­
tems , Inc ., Box 90, University 
Station, Syracuse, NY 
13210, (315)471-3900 . 
Inquiry 753. 
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Five e~~~ /~ys to 

boost yorir BASIC 


Professional Basic 

Programming Library 


PsoBAS Is a library of 232 routines that 
kicks BASCOM and QuickBASIC Into 
5th Qear and gives you powers and 
abilities far beyond those of mortal 
men. So much tor the hype, now down 
to brass tacks: 

• eoo page 3 -part manual 
• Full-featured windowing 
• Screen snapshots 
• Virtual screens in memory 
• u.rhtnlng-fast file 1/0
• FUD mouse support 

Plus over 200 essential services from 
directory and equipment routines to 
handy string , date, time, and input 
routines. For all versions of QuickBASIC 
and BASCOM including BASCOM 6.0 
for OS/2. Just $99.00! 

PRoffEFTM 

On-Line Help 

For PROBAS 


PRoREF is a pop-up help system for the 
232 routines in PRoBAB, pop·up helf tor 
your routines, and an extension o . the 
QulckBASIC programming environment. 
See the calling syntax and help for any 
PaoBAe routine, or any of your rou­
tines, with just a few keystrokes or mouse 
clicks. Pop·up and ASCII chart, calcu­
lator, keyboard scan code module or 
almost any DOS program via hot-key. Just 
$50.001 

Circle 108 on Reader Service Card 

PaoBAsTM 
TooLK1T 


The TooLKIT Is a collection of assembly 
and BASIC modules that use the PsoBAS 
library to save you even more hours of grunt 
work . Why spend hundreds of hours re­
inventing the wheel when you can just plug 
In TOOLKIT modules like: 

• Menu Generators 
• Fast B-tree indexing 
• Min1-editor with word-wrap 
• Patch .EXE files 
• Protected storage areas 
• Julian date routines 

Plus clock, calendar, BCD math routines, 
and much more. Complete with BASIC 
source code and comprehensive manual. 
The PsoBAB adds capabilities and helps 
conserve your most valuable asset of all , 
time! Requires PsoBAB. Just $99.00! 

PRoScREENrM 
Professional Screen 


Management System 

PaoScREEN is a full-featured screen 
generator/editor that will save you more 
design and coding time than you ever 
thought possible. PROSCREEN works with 
screens like a word processor works with 
text to provide complete control over 
screen characters, placement and colors. 
PaoScREEN comes with subrout ine 
source, extensive on-line help and a 
285 page manual with tutorial and 
reference. Just $99.00! 

PaoBASrM 

TELECOMMTOOLKIT 

The PsoBAS TELECoMM TooLKIT Is a col­
lection of high-level communications 
modules that you plug into your code to pro­
vide popular file transfer protocols, tennlnal 
emulations, login scripts and baud rates up 
to 57,600 bps. You get: 

• Xmodem./Modem7/Xmodem-1 k 
• Ymodem (single and batch) 
• CRC-16 and Checksum 
• VT62, VTlOO, ANSI BBB etc. 
• Auto Dialer & data base 
• Documented BASIC source 

Why use clumsy SHELLs to complex 
terminal programs when you can plug 
just the communications routines you 
need into your code? Implement just 
the features, and commands you want. 
Requires PsoBAS. Just $75.001 

Our thirty day, money-back guarantee assures 
you the highest quality and our technical sup­
port staff Is always ready to help. Try our BBS 
at (301) 953-7738 or give us a call at: 

8008 SANDY SPRING ROAD • LAUREL, MD 20707 

(301) 953-2191 

Add SJ.00 per ltern ($7 .00 Canada) for shipping. Trade­
marks Paoe ...., PaoR,..,, Pi.oS<:iumN: Hammerly Computer 
Services, Inc. QulckBASIC, BASCOM: Microsoft Corp. 
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WHAT'S NEW 

SOFTWARE • SCIENTIFIC AND E NGINEERING 

LabView Forges 
Ahead 

Version 2.0 of National 
Instruments ' LabYiew 

system for the Macintosh has 
added a number of new fea­
tures. Designed as a general­
purpose 1001 for data ac­
quisition , analysis, and 
instrument control, Lab View 
is an icon-based graphical 
programming system. 

Among the new features 
are color support, a run-time 
system for distributing appli ­
cations, integer data type sup­
port, and MultiFinder back­
ground execution. Also added 
is a compiler, which the com­
pany claims makes Lab View 
run up to 10 times faster than 
the previous version. Unlike 
version 1.2 , which interpret­
ed the graphical program, ver­
sion 2.0 generates machine 
code directly from the block 
diagram. National Instru­
ments claims that TIO-intensive 
applications execute three 
times faster, and computation­
intensive benchmarks run up 
to 60 times faster. 

Lab View 2.0 also has 
perked up editing capabilities 
that include diagram rubber­
banding, complete Clipboard 
cut and paste, multiple-object 
selection , and the ability to 
drag objects between win­
dows. To increase flexibility in 
evaluating graphical results, 
there's an interactive pan and 
zoom with cursor control . On 
a Mac II , you can set the color 
of plot traces, icons, back­
grounds, and scroll areas. 

Lab View 2.0 has added 
Chebyshev and Butterworth 
low-pass and high-pass fil­
ters and additional numerical 
methods routines to the exist­
ing digital signal processing 
and statistical analysis rou ­
tines in the library. The pro­
gram runs on the Mac Plus , 
SE, and ll. If you already 
own LabYiew 1.2, you can 
upgrade to version 2.0 at 
no charge. 
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Lab View 2. 0 has a raft ofnew features. 

Price: $1995 . 

Contact: National Instru­

ments , 12109 Technology FANSIM Works 
Blvd., Austin, TX 78727 , with Frequency 
(800) 531 -4742; in Texas, 
(800) 433-3488. FANSIM is short for fre­
Inquiry 757. quency analysis and simu-

A Solid Diet for AutoCAD 

I f you've had enough of 
wire-frame CAD and 

want omething more sub­
stantial , Autodesk is now 
shipping AutoSolid , a sol id ­
model CAD package that 
uses both constructive sol id 
geometry (CSG) and bound­
ary representation modeling 
techniques. The package is 
based on PADL, the Univer­
si ty of Rochester's Parts and 
Assembly Description Lan ­
guage . Autodesk has rewrit ­
ten PADL in C , making it, 
the company claims, porta ­
ble and more efficient. 

Autodesk says that be ­
cause of its intuitive user in ­
terface and CSG modeling 
techniques (analogous to the 
way mechanical designers 
work), AutoSolid is easy to 
u e. Pop-up menus guide 
you through system opera­
tions, and you can get on-line 
help at any point. You can 
construct a model using 
so lid primitives that you 
combine using Boolean op­
eration s. The finished 
model is then generated by 

using sweep techniques. 
AutoSolid bas DXF and 

IGES file-transfer capabil i­
ties that let AutoCAD and 
other design packages use it 
data . The link is bidirec­
tiona l , letting you transfer 
solid model to AutoCAD 
for design detailing and 
drafting. You can also trans­
fer AutoCAD two-dimen­
sional profiles to AutoSolid, 
where you can use them to 
create solid models with the 
package's revolution and ex­
trusion capabilities . 

To use AutoSolid, you'll 
need an IBM PC AT, Com­
paq 386, or compatible hard ­
ware running Sa nt a C ru z 
Operations' version 2.2 
Xenix . Autodesk says future 
releases of the product will 
support other hardware and 
operating systems, includ­
ing Sun and Apollo. 
Price: $5000. 
Contact: Autodesk, Inc., 
2320 Marinship Way , Sau­
sa l ito, CA 94965, (415) 
332-2344 . 
Inquiry 758. 

lation . It provides frequency 
analysis of open-loop and 
closed-loop response. finds 
transfer functions of real or 
simulated systems, and also 
find s poles or zeros. 

With FANSIM, you can 
take real data , simulated data , 
or internally synthesized 
functions to find overall fre­
quency response. The pro­
gram will also accept or output 
different forms of frequency 
response functions . 

FANSIM runs on the IBM 
PC and compatibles. It re­
quires a math coprocessor 
and a Hercules , CGA, or EGA 
display . You' ll also need at 
least 330K bytes of free RAM , 
although 512K bytes is 
recommended . 
Price: $395. 
Contact: Tut im Products, 
200 California Ave. , #212, 
Palo Alto, CA 94306, (415) 
325-4800. 
Inquiry 760. 

An Algebra Library 
fore 

I f you 're an engineer or sci­
entist who does extensive 

programming in C, C-LIN 
will make your job easier. It's 
a library of linear algebra 
subroutines that, according to 
its maker, have been written 
specifically to take advantage 
of the array-manipulation 
characteristics of C. 

The C-LIN library con­
sists of 42 functions, 40 of 
which come in both si ngle­
and double-precision versions. 
It 's available in both com­
piled and source code versions. 
The compiled versions are 
available for Borland Turbo C 
and Microsoft C . 
Price: Compiled version, 
$69; source code ve rsion, 
$140. 
Contact: JAYAR Systems, 
253 College St. . Suite 263 , 
Toronto, Ontario, Canada 
MST IR5 , (416) 751-3284. 
Inquiry 761. 
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You can rely on a file server for 

LAN communications••• 


&·
• / 

All you need is patience.

And faith. 


• 

' 
• 

• • 
• 

• 

You 're getting the drift of this message already. Fi le 
servers aren 't designed lo solve the PC user's commu­
nications problem. But now there's a system that is. 

Now there's COMMIX lM J2. 
It 's a general purpose local area network for PC. and 
minicomputer hosts. It connects you with the host , 
other PCs, and peripherals such as printer.;, plotters, 
or modems through simple, pup-up menu commands. 

For file transfer and E-ma il as a background 
task. For printer spooling and sharing direct!)' from 
your applications programs. For terminal emulation 
that's automatic. COM 1\I X32 wi ll let anyone perform 
common LAN tasks- without the need for expert 
assistance. 

Install it quickly. Expand it easily. 
Almost any PC user can install and connect with 
COMM IX. With each connection , you 're saving time 
and money. Because each COMM IX connection costs 
a· little as $150 . 

Circle J24 on Reader Service Card 

Then take advantage of expansion possibilities. 
With our optional Ethernet I. ink Module, you can 
create larger I.ANS with thousands of users. And 
through our optional Wide Area etwork Module, 
distant COMM IX LANs can appear as one network. 
If you're lost at sea. 
And looking fo r so lid LA1 . The CO 1MIX 32 is 
available now. Send us a message: rrno , a Division 
of lnfotron Systems Corporation, 130 Gaither Drive, 
Suite 116 , Mount Laurel, NJ 08054. 
TEL: (609) 722-5575 FAX: (609) 234-045 l 
In the United Kingdom: (01) 735-0731 
111 Europe: (2) 725-0770 

l-800-42J-8044~----· 

111111111 
ITRON 
llil 1n1011on Division 



The Ultimate 

Business Machines 


In just three years, CLUB American Technologies 
has grown into a multi-million dollar computer 
manu fac turer. What's the secret to our success? The 
answer is simple, CLUB delivers solidly designed 
systems which are famous for high performance and 
superior quality . That's why so many for tune 500 
companies depend on us. Additionally, CLUB's 
on-l ine engineers are available to support you every 
business day with optional on-site service available. 

CLUB Model 200 Series 
The Model 200 Series are OS/2 compatib le, 80286 
based systems. They are available in either 8 or 1 O 
MHz versions to fit your specific needs. These 
economica l, yet fu II fea tured AT compatibles are 
perfect for any applica tions such as spreadsheets 
and word processing. 

Model 200 Series Features &: Prlclng -
~ 

Ince! 80286 CPU -208/2085-6/SMHz. 210/21~/lOMHz. 21 H/lOMHz 'O' 
wall slll le, 512K DRAM., 1.2MB Floppy Disk Ori ve, 802lt7 Moth Coprocessor 
Soc.kel, HD/FL Controller (controlh.'r is built-on molherboud for 'S' Models) 
Kcybo.ird Speed Swltchabll ily {'S' Models), 2 Serial/ll'arallel Porls (211), 192 
Walt Power Supply, 101 Key Enhanced Keyboa rd, Documentation ond more. 

21JO ~ries wltl1 Monitor andAdapt~r 

Model with Hard Disk Mono EGA VGA 
208 or 2085 wi th 20MB $1275 $1625 51875 
208 or 2085 wilh 40Mll $1420 $1770 52020 
210 or21 05 with 20M B $1705 $2065 $2305 

210 or 2HJS with 40MB $1850 $2210 $24~ 
2 11 wi th 20MB $1 805 $2165 - $2405 
21 1with 40M6 $1950 52310 S2550 

CLUB Model 212 Series 
With an effective throughput of 16 MHz, the Model 
212 Series is as fast as many 386 machines at a 
fraction of the price. Compatibility with the existing 
AT standard ensures that the Model 212 will run your 
large databases, and complicated financial software 
today, as well as OS/2 applications tomorrow. 

Md 1o e 2U S Features &P .. -~ .enes ncmg 

Intel 80286-8/ 12, I MB or DRAM, I .2MB Floppy Disk Drive, 1 :I lntcrle~vc 
HD/FL Controller, 80287 MQlh Coproc<'SSOr Sockcl, Clocl</Calcndor/ 
Configuration with & tlcry &ckup, Reduced Cha.~IA (2120), 192 Watt r ower 
Supply, 101 Key Enhanced Keyboard , Complete Documcntalion, .1nd more 

211 Strl~s w ith M onitor and Adapt~r 

Model wllh Hnrd Disk Mono EGA VGA 
212 wJth 40MB $2250 $2615 $2850 
212 with 70MB $2505 $2870 $.'l105 
2120 wilh 40MB $2190 $2550 $2790 
212D with 70MD $2445 S28QS $304.5 
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CLUB Model 300 Series 
The Model 300 Series 80386 microprocessor's state of the art design 
brings mainframe capability to the desktop at a vastly lower cost per 
seat. Complete compatibility with OS/2 and Unix give th Model 300 
Series the ability to meet the most demanding multi-user and 
multi-tasking applications. Let CLUB give you the key to increased 
productivity in todays complex office and engineering environments. 

-- Model 300 Series Features&: Pricing "-­

lnl 180386 CPU ­ 8/20 (320), 8/16 (316$), 1MB32·bil DRAM (320), IMB DRAM (316), 1.2 Mll Disk Drive, 
I :I Interleave HD/FL Controller (320), HD/Fl. Controller (3168), 80387 Math Cop~rSoc:kct (320), 
Wcilck Supporl (321)), 80287 Malh Coprocessor Socket (316), 8 expaMion slots, Clock/Calendar/ Con· 
figuration w/b.1ttcrybackup, 192 Wntt Power Supply, IOI Key Keyboard, Dcocumen1<11ion, and more. 

JOOS~ri~s with Monitor and Adapttt 

Model with Hard Olsk Mono EGA VCA 
3165 wiU140MB $2690 $3050 $3420 

3165 wilh 130MB S4060 $4420 $4790 
320 with 70MB $4005 $4330 $4675 
320 with IJOMB $5120 55445 $5790 

CLUB Model 110 
The Model 110 is an affordable entry level 
computer. It's perfect for general business 
applications and for low cost network nodes. 

Model 110 Features &: Pricing 

Peripherals 
For your convenience, we offer the latest 
peripherals to enhance your systems. Our 
1I111J1ufacturlng facllltics are geared to build 
oystems the way you want them. Call and 
tell us what you need. Here's a llst of just 
some of the products we carry. 

Storage. 
Floppy Drives:5.25" • 1.2MB .. ...... $95 

5.25" ·360K ....•.•..$65 
3.5" • !.44MB ........ $120 
3.5" • 720K . .. .• .. ... St OS 

Tape Backups: Internal: 40MB . . .•.. $580 
60MB •..•.. $650 
125MB .. . . . $995 

6xtcrn.il:40MB . • .... 5620 
60MB ...... $690 

Mu/Hfunctlon & Memory 
(oil pricn with 01() 

384K memory cnrd. for XT . ... . . ... . $99 
576K memory co rd for XT ... . .... . . $42 

2MB multifunction card for AT .. .• .5110 
3M8 extended memory c.ud for AT .$110 
lOMBEMS cardforAT .... ., •• .•.. $150 
2MB EMS card for AT ....... . .... .$110 
Mini 1/0 for XT and AT ... .. . . . ... $75 
Mini 1/0 w/ noppy controller for XT$85 
80286acccleratorcard forXT . . •.••. $299 

Modems 
1200/300 &ud rate lntemal .• .• .... $99 
2400/1200/300 &ud rate internal ... $175 
2400/ 1200/300 Baud rate external . .. $210 
1200/300 &ud pocket Mini Modem . $139 
• All modems come with Bltcom software 

Printers 
Star Mlcronlx NX 1000 9 pin .. . ..... 5199 
Star Micronlx N0-24-10 24 pin •. . •.. 5493 
Epson FX 1050 ........ ..... . .. .... $595 
HP LMcr Jet .. ... . ................ $1815 

Products for PS/2 
RAM 4000 (EMS) card OK . ... .... .. $399 
60MB Tope backup Internal ..... ... $1095 
60MB Tope backup extt>mal . .. . . . . . $1285 
120M8Tapcbacl<upextemol .... . .. $1595 
PS/2 modem 2400 baud intemnl •• • . $299 

Others 
80287-8 ... ..... . . ..... . ...... .... $230 
80287-10 .. ... ......... . ........ . . $279 
80387 .. ..................... .. ... Call 
Ram chips .. . ..... . ..•....••.•. ... Call 
logltcch Ml!Chanical mouse . .• .. . .. $79 
Optical mouse ... .... ... . .... . .. .. 575 
0053.3 . ............... .......... $95 

To Order: 

Continental USA, Hawaii, Alaska: 

Call (415) 490-2201 
In Canada Call PC Centre, 
Call (416) 470-0560 
International 
Call (415) 683-6623 
Customer Support & 
Technical Hotllne 
Call (415) 683-6580 
Corporate, University and 
Government P.O.'s Welcome 

GLUD V v. I l/2JIU 

!Jltel 8088 CPU-4.77/10 MHz, 256K RAM Maximum 640K, Flop­
py Disk Drive ond Controller,8 ExpaMionSlots, 150 Watt 
Power Supply, 101 Key Keyboard, Documentntlon and more 

100Series witl1 Monitor and Adapter 

S stem & Hard Disk Mono EGA VGA 
110 with 20MB S895 51255 $1495 
110 with 40MB $1080 51440 $1680 

Circle 51 on Reader Service Card 
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WHAT'S NEW 

SOFTWARE • BUSINE S 

Good Golly, It's 
Molly 

D o you need historical 
stock market informa­

tion? Do you not want to 
bother with the time and ex­
pense of tracking it down 
through an on-line database? 
Molly can help. Molly is a 
historical financial database 
that contains about 100,000 
prices- about 3 megabytes of 
information. 

Molly consists of disks 
wi th data in Lotus WK I for­
mat for the IBM PC, or 
Microsoft Excel format for the 
Macintosh . 

It includes the Dow Jones 
Industrial Average daily close 
since 1920; the S&P 500 
Composite Index daily close 
since 1928; the S&P price/ 
earnings ratio and yield on a 
daily basis since 1940; the 
Dow Jones transportation and 
utility averages since 1970· 
short-term interest rates on a 
weekly basis since 1970; and 
intermediate, long-term, and 
Eurodollar weekly interest 
rates since 1977. There's also 
the Nikkei Index, the Value 
Li ne Index, the S&P 100 Com­
posite Index, advancing and 
declining issues on the New 
York Stock Exchange, and 
the NYSE advancing and de­
clining volume. 

Molly runs on the IBM PC 
and compatibles with 384K 
bytes of RAM or on the Mac­
intosh . You ' ll also need Lotus 
1-2-3 for the IBM PC and 
Excel for the Mac. You can 
order monthly or quarterly 
updates for an annual fee . 
Price: $ 199.95; monthly up­
dates, $79.95; quarterly up­
date, $49.95 . 
Contact: MarketBase, Inc., 
250 West 90th St., Suite I2K, 
New York, NY 10024, (800) 
627-5385. 
Inquiry 764. 

@RISK does risk analysis and simulation . 

@Risk 
Reduces Risk 

Q uestion: Which pro­
gram (along with Lotus 

1-2-3 and WordPerfect) is re­
quired for all incoming stu­
dents at the Harvard Business 
School? Answer: @Risk (pro­
nounced "at risk"), a Lotus 
1-2-3 add-in designed for risk 
analysis and simulation 
modeling. 

@Risk is designed for situ ­
ations where there is uncer­
tainty in the values you enter 
in your spreadsheet. The pro­
gram handles uncertainty by 
letting you enter a range of 
values. It then uses probabil­
ity distributions and simulation 
techniques to evaluate the sit­
uation. @Risk uses Monte 
Carlo-type simulations, 
where uncertain cell values are 
varied across the probability 
distribution. Each simulation 
calculates hundreds or thou­
sands of what-if scenarios, and 
then the program tells you 
the probability of each out­
come occurring. 

The output from @Risk's 
calculations is displayed graph­
ically as probability distribu­
tions by @RiskGraph's high­
resolution graphics routines. 
You can display the output in a 
variety of formats, including 
histograms , cumulative 
curves, summaries over 
ranges of cells, or overlays. All 

graphics outputs are in a 

standard .PIC formal' . @Risk 

supports VGA, EGA, CGA, 

and Hercules graphics . It 

comes with a 30-day money­

back guarantee. 

Price: $395 . 

Contact: Palisade Corp. , 

2189 Elmira Rd ., Newfield, 

NY 14867, (607) 564-9993 . 

Inquiry 763. 


PackRat Mobilizes 
Personal Information 

P olaris calls PackRat a 
personal information 

manager and say it's a direct 
competitor to Lotus ' recently 
shipped Agenda . PackRat is 
described as a text and graph­
ics database that lets you 
enter free-form data. 

PackRat runs under 
Microsoft Windows, and the 
company says Windows' in­
terface and mouse support 
make PackRat particularly 
easy to use. For example, you 
can simply point to a date on 
a Windows calendar instead of 
having to type in something 
like "the day after tomorrow." 

PackRat consists of several 
facilities, including a phone 
book, phone log, e~pense 
log, calendar, agenda, task 
list, index cards, and disk log 
file. Each of the facilities 
has its own local database, 
but depending on how you 

store it, the same information 
can be displayed on more than 
one list. 

The package also has a 
tickler function that lets you 
enter reminders . PackRat can 
give you a full range of reports 
that you can select and sort in 
a variety of ways . The program 
runs on any system that runs 
Microsoft Windows. 
Price: $395 . 
Contact: Polaris Software , 
613 West Valley Pkwy., Suite 
323 , Escondido, CA 92025 , 
(619) 743-7800. 
InquJry 765. 

TaxCalc Plans 
Your Taxes 

Worried about the impli­
cations of tax reform on 

your personal or business 
nest egg? TaxCalc can help. 
Tax.Cale Multi-Year Tax 
Planner is the latest incarna­
tion of the company 's popu­
lar spreadsheet template. Now 
it's also available as a stand­
alone run-time version . 

The program gives you 3­
year tax analysis through 
1990, multiple alternative 
analysis of the same year, the 
ability to put up to 12 calcu­
lations on-screen al one Lime , 
and separate schedules for 
detail input. TaxCalc also cal ­
cu !ates a specia I report that 
follows IRS Form 8582 , which 
allocates unused passive 
losses and activities . 

The template version of the 
program works with all popu­
lar preadshcets, including 
Lotu 1-2-3, SuperCalc, and 
PC-Excel. It's also available 
for Excel on the Macintosh . If 
you have a previous version 
of Tax.Cale, you can update to 
the new version for $150. 
Price: $395. 
Contact: TaxCalc Software, 
Inc ., 42!0 West Vickery Blvd ., 
Fort Worth, TX 76107 , (800) 
527-2669; in Texas , (817) 
738-3122 . 
Inqulry 767. 

co11rin11ed 
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''TOPSPEED EARNS A 

STANDING OVATION!' 

- Kent Parler; Dr. Dobbs Journal 

See us 01 COMDEX 
(oshmon A348 

" . ."lii11.\'111.'<'d i. ~ .<11rel\' 11111• 'if rlw 
f mes / IWH ' protlu '/!i introd11n11/ tn 
t!w1• in rite PC <1rc110 .. . IJI>.I doc.111 'r 
.t;i\ 't ' 11w111a/Jji1·d rtH"t'.\' n·1 ~\ ' ofrc11. 
lmt tll<'ll".\ 110 c1111.•.\lio11 abour it ;,, 
1/i i.1<'<I.I'<'." JI'/ \ · '/ i111St" '" " M odulo -2 
i1.Jirs1-1w.. :· 

K ·111 Pnncr 
Dr. Dubh>Journal 

"Jr' l 1\lw /11/11-:! /11c•k.1 like 11111 11/wr 
c'ffl.\ ,\i(' ill t/tt' llU1ki11g . Jr ,t: t' IU'rtlf l',\ 

c·odt· a,, };Ood ''' nr ln11tt'r rlum /em f· 
i11g Cc1111111il<'nm11/1/wpr11gra111 ­
111ingcn1·inmmc111i.,c1 ~w1111i11c 

11h•wwrt· 10 11.\(' .'' 

Die ~ l'nu niain 
l!YT E Maga1.in~ 

" / liked all 1f1/w lwrd-di.<k \"f l(U' l" 

1/ro1 " '"-'' rl'<'<!l '<! l'<'d ujkr I cll'iell'ti 
my IJORLllND. 1\4/CIWS()J·"f: wul 
l.OU/JEC l-/ c1111111iln.1-. /){'C<lllS<' 

wirlt Tc111Sp<'t'd Mod11/o-'! all tit /! l'<'.H 
t1rt• oh.H1h•re." 

R"hcn D. Ranlla ll 
Donnelley ~ :1rkc1ing 

In England and Europe contact: 
J1..·11,~·n & P.111 111.-r.. t 1K I td , h 1 f'k 1~l'll'\\.' ll 


l ~u.ul. I,c f11 t l1, 11 l~C: l1\I :; NI' l'lu111 .,;- tfll )2~ .l- 4~ .' .l. . 

c~1nti'1k1 l\ii: !~'>••S . TL!'d11\11 DJ 11.5. VII > 

ru l l 5 • .1 ·1'Jd, t Hll) ., 


Ilundllnu 1..·hurJtl"\ : 

In l 1h. .•aid(; l o r l,'.id1 )lhH IUl.'. I u 1tk1i.:ll . V1\I 

t~ ill h..: .uhfc1 l l 111 \i•lt\~ jfL' In l;.umpc• .1dd L·I hJr 

till h• _'\ rir•x lu..:t .... L! Im l..":t,.;h 1111\rl pr1~lu'1. 


The successor of Pascal: JPl TopS pet.:d '" Modula-2 produces 
bettcr code 1han Microsofl C. Turbo C. Logitech Modula-2 
and Turbo Pascal 4.0. 

Introducing VID: The cas -10-us , source-level debugger. 
Single-s1ep and 1race th rough sourct: in mu ltiple modu le. . 
Exami ne and modify all variabl es in symbolic form. includ ­
ing arrays. records, enumerated type - and poi mers. Poinl 
and shoot breakpoints includ ing -·onc-sho1:· "S1icky:· " De­
layed:· and "Monitor:· Waich bo1h variables and Modu la-2 
e press ions during exec ution . Automatic variable trace nf all 
variab les accessed. and assembler, register · and procedure 
call -stack trace wi ndows. Package includes symbolic ui s­
a .. ·cmbler and execution prnli lcr. 72-page manual. 

The Compiler Kit includes: Hig lHpcc LI op1imizi ni,: i.:0111 1ii lcr (3.000-5. !)(X) 
lines/min . u11 a I' AT HMllz ). i111egr;i1cd mcnu -Llrivcn cnl'iro11111t'n l wi1h 
muh i-window/muhi -lik cd i1or. aulOmatic 111akt•, fo,1 "'"1rt linker. All 
Mollu ln-2 sources 10 libraric ' i1K luJcJ . BON US: Cnmplclc high-,pccd wi n­
Llow 111:111agc111cn1111odu lc includcll wilh snu n:i::. 2:'\8-pagc LiM:r·, Manual 
and 190-page Language Tu tori al. 

The TechKit '"includes: A''cmblcr 'l>u rcc fo r , 1ar1 -up rndc anu rnn -timc library. 
Ji'l 11>pSpccd i\s, i::mhkr (J0 .0110 li111:, /111in . 1. TSR mollu lc. cnmmunirn ­
lion' dril'c r. Pl~OM loe<11or. dynmnic overlay,. and 11:..:hnica l in ti·innaiion . 
72-pagc manual. 

System Requirements: !OM I' url'U1npa1ibk. 3K~K :1\'a il ;1blc RAM. 1wo 
noppy drives lhartl Ll isk f('I: >llll llCllcfcd). 

Circle 130 on Reader Service Curd 

')'nunlr '\/\ 1111n:u1r1·d l J.\ ~ 
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0 I 2 3 5' ' 
1111 1 
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IJ11111// S11111tl11u1' /111111111 11•11/ HSI 1 
l .~ jft'l'CUl rJJI\ <'Ir tilt r''\.\f!{. \/ 

Compiler Kit $99.95 
TechKit $59.95 
VID $59.95 

3-Pack $179.95 
1Cnmpdc1. kchl\11,\ \ 1111 

To Ordl'r : 

In the LIS. cal l; 

1-800-543-5202 

In Canada. c;dl; 

1-800-543-8452 

Or m;iil li' your on.kr \\ 1111 

a chcd-. ll Hllh:~ ordn. 111 

VISA ' t-. IC 1nfor111atio11. :1-0 

da~ uncnnd1 t1 nna l monc) ­

hac~ guar;111tcc . 
Shipping & hondllng charges: 

In l'\nrth l\11w11c.1. .1dd . ~ pi11 ' ' 

tor ~ach .1dd ' I producr ( \I<"'""'"" 

pk;l\c add .1pplrc.1hk '·'k' 1.1\ 

(her''"'' .1dd '-20 plu ' \X lor c.1d1 

.1dtl'I pmtluc I 


Jc n ~cn & 
Part ncr' 
Intcrnationa1 

110 I San Ant111110 Rd 
Su 11c30 1 

lountain Vic\\'. CJ\ l)..\ ( )..\ 'I 

!'ho ne: (..\ 15 )%7- 3200 

T111''l'-'t'tl.11J k~ 1h.1t .1·\ tr. ·111111., ..1 J.-r1··~·1 
,\ 1'.1rl1wr -. lt1t~rfl.Jlu•1111 t h h, b1.11.d .111d 
jll•lrih1~ I 11.1111~" .11~· 1 1,11k1111r~." •r r.···1 t~·rnl 

tr ...1~·111.1d.~ •l 1 r '"I"'' 1 \ '"' .J • 

http:1~�111.1d
http:Maga1.in


WHAT'S NEW 

SOFTWARE • CONNECTIVITY 

A Communications 
Program 
for All Systems 

I f you have different com­
puters running under differ­

ent operating systems and 
want a consistent user interface 
for communications , a pro­
gram called Term could be just 
the ticket. The program runs 
identically under Unix , Xenix , 
MS-DOS, VMS, and BTOS. 
Term's developer, Century 
Software, claims it is key­
st.roke-for-keystroke-compat­
ible with more than 50 com­
puter systems, ranging from 
micros to superminis . 

Term emulates the VT­
100, VT-102. VT-52. Tele­
Video 925 and 912, WY-50, 
ANSI 3.64, and Teletypewriter 
for every terminal attached 
to a system . It also has a pro­
prietary file-transfer protocol 
called TennCRC (Term cycli­
cal redundancy check) that 
lets you do file transfers at up 
to l 15.2K bits per second. lt 
supports XMODEM, Kermit, 
Modem7, ASCII , Binary, 
XONIXOFF, ETX/ACK, and 
line-by-line protocols . 

The program uses Lempel­
Ziv Welch data compression, 
which the company claims 
results in an average 45 percent 
to 50 percenc speed improve­
menl in file-transfer times . 
Term automatically converts 
text-file formats when you're 
transferring files between 
different operating systems. 

Term includes a full-fea­
tured script language that you 
can use to build full -screen 
data-entry forms, mail gate­
ways , and complecely auto­
mated remote communications 
sessions. It 's shipped with 35 
prebuilt script applications . 
Price: Single-user version, 
$195; multiuser version, $350. 
Contact: Century Software, 
5284 South 320 W , Suite 
C294, Salt Lake City , UT 
84107, (801) 268-3088. 
Inquiry 769. 

Mana9e Files with 
the Bridge 

White Crane Systems ' 
newest version of its 

Brooklyn Bridge system-to­
system file-transfer package 
has a number of new fea­
tures , including a dual-direc­
tory display , a file manager, 
and special DOS utilities. It 
runs on all MS-DOS-compat­
ible systems and transfers data 
at up to 115,200 bps . 

Using installable device 
drivers, Brooklyn Bridge 2.0 
lets you quickly transfer indi­
vidual files or groups of files 
with direct commands. But 
like its competitors-such as 
LapLink-the new version 
also has a dual-directory 
display that lets you see the 
directories of both machines at 
once. You use the dual direc­
tory along with a 1-2-3-like 
menu to choose your transfer 
options . 

The new version also has 
several DOS utilities, such as 
BACKUP, that copy only files 
that have been created or 
changed since the last time 
you used Brooklyn Bridge. 
There's also MOVE, which de­
letes the original file once 
it 's transferred; COPY, which 
lets you work with multiple 
files using a single com­
mand ; and REMOVE, which has 

TERM has a powerful script language. 

a security option that en­
sures that deleted files are 
unrecoverable. 

Brooklyn Bridge 2.0 lets 
you share hard disks and 
peripherals bet~een two sys­
tems. It has a RUN command 
that gives you multiprocess­
ing by letting you run pro­
grams on a slave system at 
the same time you 're doing 
something else with the mas­
ter. The program comes with 
both 3 1/z-inch and 5 1A-inch 
disks, along with an 8-foot 
universal serial cable . A 50­
foot cable is also available. 
Price: $139.95; upgrade 
from previous version, $35. 
Contact: White Crane Sys­
tems, Inc., 6889 Peachtree In­
dustrial Blvd ., Suite 151 , 
Norcross, GA 30092, (4-04) 
394-3119. 
Inquiry 772. 

NetWare Lands 
the Mac 

A long with MS-DOS and 
OS/2 , Novell 's NetWare 

local area network (LAN) 
software now supports the 
Apple Macintosh . If you're 
using your Mac in an Apple­
Share network, NetWare's 
newest version lets you be fully 
compatible. Because each 
system continues to use its na­
tive operating system, Macin­
tosh , IBM PC, and PS/2 users 
can continue to see and use 

the environment they ' re most 
comfortable with , while 
sharing files and data across 
the network without the need 
for conversion. 

Designed for use with 
NetWare version 2. 15 or high­
er, NetWare for the Macin­
tosh gives you the fault toler­
ance, security, and high 
performance of Novell' s net­
work and lets you use a 
lower-cost IBM-compatible file 
server . Macs use the stan­
dard AppleShare client soft­
ware to access the NetWare 
file server. NetWare provides 
full support of AppleTalk 
protocols within the server. 
Price: $200. 
Contact: Novell, Inc ., 122 
East 1700 S , Provo , UT 
84601 , (800) 5.26-5463 ; in 
Utah , (801) 379-5900. 
Inquiry 770. 

Carbon Copy Now 
Handles Graphics 

C arbon Copy Plus , a re­
mote-control communica­

tions package for the IBM PC 
and compatibles, is now avail­
able in version 5 .0 . This 
newest version adds back­
ground file transfer and a 
universal graphics translator. 

The background file-trans­
fer feature lets you transmit a 
file to another Carbon Copy­
equipped computer without in­
terrupting the application 
you're working on. With the 
universal graphics translator, 
the program supports EGA , 
VGA, Hercules, CGA, and 
extended CGA cards. All of 
these are interchangeable. 
which lets you and the Carbon 
Copy user on the other end 
see and interact with the same 
graphical screen image. 
Price: $195; upgrade from 
previous version , $50. 
Contact: Meridian Technol­
ogy, Inc. , 1140 Hammond 
Dr. , Suite A-1125, Atlanta, 
GA 30328 , (404) 390-9152. 
Inquiry 771. 

continued 
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ONCE IN A BLUE MOON ... C 

SCANMAN."' HANDHELD SCANNING FOR $299. 

Pop any image up to 4" x 11" straight into your PC 
Clip it, crop it color it Resize and rotate it. Merge, save. 
and store it. 

Choosebetween high contrast or high detail. Import 
images into any best selling publishing application­
PageMaker,.,.,Ventura"'and many more.All you need is $29~ 
an IBM PC,XT,ATorPS/2 (orcom~ Wl1°w..i"M>~ 
(Jf) Ji. • 

TO ORDER-or for the name ofyour nearest dealer­
CALL: 800-231-7717, IN CALIFORNIA CALL: 
800-552-8885. 

City/State/l ip_____________ 
Phone_____ ________ _ _ 

Send to: LOCITECH. 6505 Kaiser on·ve. Fremont CA 94555 



WHAT'S NEW 

SOFTWARE • OTHER 

Microsoft Takes 

You for a Ride 


Four years in the making, 
Microsoft's long-awaited 

update to its popular Flight 
Simulator is ready for takeoff. 
Version 3.0 has many new 
features, including the ability 
to run on high-speed AT 
clones and support full 640- by 
350-pixel, 16-color EGA and 
VGA displays. 

Besides the old familiar 
Cessna 182 and Sopwith 
Camel, you can now add 
more than a Iittle spice to the 
experience with a Gates Lear 
Jet and a Crop Duster. Flight 
Simulator 3 .0 now uses pull­
down windows to control navi­
gation and communications, 
flight analysis, environmental 
conditions, and flight 
scenarios. 

There's also a new learn­
ing mode that gives you basic 
and advanced flight training, 
aerobatics , and navigation in­
struction . These arc prere­
corded flight sessions designed 
for pilots from beginner's 
rank all the way to advanced. 
A flight analysis package 
tells you how wel I you've 
done. 

If you're the adventurous 
sort, you can try a night land­
ing on an aircraft carrier, the 
ultimate test of flying skill. 
You can also fly together 
with other Flight Simulator 3.0 
users through a null modem 
cable or through telephone 
lines. 

Flight Simulator 3.0 runs 
on the IBM PC, XT, AT , 
PS/2s, and 100 percent com­
patibles. You'll need at least 
256K bytes of RAM , DOS 
2.0 or higher, and a CGA, 

EGA VGA , or Hercule 

adapter. 

Price: $49.95. 

Contact: Microsoft Corp., 

16011 Northeast 36th Way , 

P.O. Box 97017, Redmond , 

WA 98073, (206) 882-8080. 

Inquiry 775. 


Flight Sim"lator 3. 0 steps closer to reality . 

Forge a Few 
Fantastic Fonts 

V ersion 1.1 ofZ-Soft's 
Publisher's Type Found­

ry includes numerous new 
features that make electronic 
publishing packages faster 
and easier to use. The package, 
which runs under Microsoft 
Windows, lets you design and 
modify type fonts for laser 
printers. 

The biggest new feature is 

a Windows screen font transla ­
tor. This lets you see the 
final version of the font you 've 
designed on-screen , as well 
as use it in other applications. 
Other new features include a 
virtual memory manager for 
handling large and complex 
images without performance 
degradation; data compres­
sion; and an editor that lets you 
set character height and 
width guidelines. This makes 
it easier to create uniform­
looking fonts. 

Version 1. 1 now includes 

Describe Files with Words 

Ever run into situations 
where those eight-char­

acter-plus-extens ion DOS 
filenames become incom­
prehensible gibberish in a 
few weeks? Would you re­
member what you meant by 
SAPM4755 .TXT or APP­
2REV . WK1 ? Extend-A­
Name can help. It lets you 
use filenames or descrip ­
tions that are up to 60charac­
ters long . 

Extend-A- ame is RAM­
resident and u es from 39K 
bytes to 65K byte of mem­
ory. If you have LIM version 
4.0 expanded memory, the 
program takes only 3K bytes 
in your base RAM . The pro­
gram continually scans the 
screen for your appl ication 
program's load prompt . It 

then pops up with a library 
screen where you can choose 
a previously created file or 
make a new one. 

The program le ts you 
create libraries, which are 
logical divisions ofsubdirec ­
tories. They let you further 
organize your files . Extend­
A-Name also has a number 
of additional features, in ­
cluding copy, delete, assign, 
rename, tag , and untag. You 
can perform all these func­
tions without having to leave 
your application . 
Price: $79.95. 
Contact: World Software 
Corp. , 124 Prospect St. , 
Ridgewood, NJ 07450, 
(800) 962-6360; in New Jer­
sey , (201) 444-3228 . 
Inquiry 778. 

full suppon for the Hewlett­
Packard LaserJet II, includ­
ing both portrait and landscape 
modes . A DOS utility is in­
cluded that lets you download 
your fonts lo HP printers 
without having to use 
Windows. 

Finally, the new version of 
Publisher's Type Foundry in­
cludes several new bit-map 
and outline fonts . Best of all, if 
you' re a registered owner of 
the current version, you can get 
the new version gratis. 
Price: $495. 
Contact: Z-Soft Corp., 450 
Franklin Rd ., Suite 100, 
Marietta, GA 30067, (404) 
428-0008. 
Inquiry 776. 

On Cue Fights 
Window Buildup 

I f you· re one of those Mac­
intosh users who keeps 

switching from application 10 

application, having to return to 
the Finder (or MultiFinder) 
every time can be a pain. It can 
also result in .. window build­
up,. of numerous stacked win­
dows on your Mac desktop. 
A new program called On Cue 
claims to solve all these 
problems . 

On Cue gives you a pull­
down menu that shows your 
most frequently used applica­
tions. You can move among 
them simply by clicking on 
the application you want to 
use . You won't have to move 
between overlapping windows 
on the desktop or wait for 
folders to open and close. 

The program works with 
all Macs from the 512KE on 
up. It's easy to configure to 
your specific needs, and in­
stallation is a simple matter 
of dragging On Cue's icon to 
your system folder . 
Price: $59.95. 
Contact: ICOM Simulations , 
Inc .. 648 South Wheeling Rd ., 
Wheeling, IL 60090, (312) 
520-4440. 
Inquiry 777. 
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REG I ONAL 

WHAT'S NEW 

PACIFIC 

Statistical 
Analysis Software 
for the Mac 

S tatView SE+Graphics 
features presentation­

quality graphics with Mac­
Draw-like tools to draw 
shapes, lines and arrows, pat­
1ern fills , and axes. A mini­
text editor lets you insert cap­
tions anywhere on a graph and 
assign different font s1yles 
and sizes to any word or 
character. 

The types of graphs you 
can make with the program in­
clude scatterplots; line, bar, 
and pie charts; histograms; 
box plots ; percentiles; uni­
variate charts; and error bars. 
StatView SE+Graphics can 
also perform statistical 
operations. 

The program runs on the 
Mac SE and Plus with l mega­
byte of memory . 
Price: $399.95 . 
Contact: Abacus Concepts, 
Inc., 1984 Bonita Ave . , Berke­
ley, CA 94704, (415) 540­
1949. 
Inquiry 811. 

Send Us Your 
Local News 

B YTE is expandi ng its 
coverageoflocal events 

in the Pacific-West Coast re­
gion. If you would like your 
evenl, conference, special 
projecl. or users group 
covered, please send infor­
mation to : Regional Editor, 
BYTE , One Phoen ix Mill 
La ne , Peterborough, NH 
03458. 

Organize Your 
Ideas on the Mac 

I nspiration is an idea orga­
nizer that lets you organize 

your thoughts into modifiable 
free-form diagrams and out­
lines. You can use them to 
write speeches and articles, 
plan trips , take notes, or or­

11 ganize your thoughts. 
You can work in oulline or 

diagram view- the program 
updates both views when you 
work in either one. 

You can export diagrams 
to drawings or presentation 
products using PICT files or 
the Clipboard. If you want to 
incorporate your thoughts 
with other work , you can ex­
port your outline to a word 
processor. 

You can select from eighl 

colors and a variety of pat­
terns, symbols , and line 
thicknesses , with which you 
construct the diagrams . Or , 
you can use the default symbol 
and link. 

Symbols grow or shrink , 
depending on the amount of 
text they must enclose. All 
you need to do is press Enter 
after each new thought. Link 
connections can a lso have text 
on them . 

Inspiration is MultiFinder­
compatible and works on the 
Mac 5 l2KE, Plus, SE, or II. 
The program supports Image­
writer and LaserWriter 
printers. 
Price: $149. 
Contact: Ceres Software, 
9498 Southwest Barbur Blvd .. 
Suite 103, Portland, OR 
97219. (503) 245-9011 . 
Inquiry 812. 

co111i1111ed 

RS-232C TO RS-422A 
CONVERTER 
Converter allows your 
RS·232C equipment to · •• 
communicate withdevices lha1 
use Iha RS·422A standard inter· 
lace. The RS·422A standard uses 
balanced dltte1ential signals, which al lows communica· 
lions to lake place on cable lengths up 104,000 leel. Ten 
receive1s can be connected to any one dtiver for use in 
mulli-drop systems. 

Converter uses male DB25P connector lor RS·232C 
interface; female DB25S coonector lor RS·422A 
interface. The RS·232C Transmit Data is converted lo 
RS·422A and the RS·422A Receive Dala is converted lo 
RS-232C. No handshake lines are connected. Requires 
.12 volts DC al about 100 ma., an optional power supply
1s available. 
Model 422CON RS-232C to RS-422A Converter $49.95 
Modtl422PS PowerSupplylorConvtrttr 14.95 

Also available is aversion of the RS·422A Converter 
wilh afemale DB25S connector lor the RS-232Cinterface. 
and amale DB25P connector for the RS-422A interface. 
Modtl422COA R1vtrltdConv1rt11 $49.95 
RS-422A TO CURRENT 

f.l 

LOOP CONVERTER 
Model 422CL is a bi·direcl· 

iooal, optically isolated 

RS·422A 10 Current Loop Con· 

verter. One channel accepts 

RS·422A data and outputs current loop: one 

channel accepts current loop data and outputs RS-422A. 


The converter uses a male DB25P connector tor lhe 
current loop interface and afemale DB25S connector lor 
lhe RS·422A interface. The unit requires 12 Volts DC al 
aboul 100ma.An optional power supply Model 422PS is 
available to power the RS·422A side cl the isolators. 
llodtl422CL Rs-.422toCurnnlLoop $44.95 
Modtl422PS PowtrSupplytorconvtrttr 14.95 

"World's Largest Selecuon of RS-422A Converters" 

"BUY DIRECT FROM 

MANUFACTURER AND SAVE" 

NEW/ 4 CHANNEL 
RS·232C TO RS-422A 

CONVERTER 
Comp1/lb/11 with lh11 N11w 

RS·530/nl11rf1c11 St1nd1rd 
Model 422CFC is a lour channel versioncl our popular 
two channel 422CON. Converts Transmit Data and 
Requesl·To-Send lromAS·232C 10 RS-422A. Also 
converts Receive Data and Clear·To·Send from RS·422A 
lo AS·232C. The RS-232C connection is a male DB25P 
connector. The AS-422A conneclion is a lemale DB25S 
connector which also conforms to the new AS·530 
interface standard. 

Requires 12 Vons DC al about tOOma., an oplional 
power supply is available. 
llodtl422CFC 4Ch1nntl Rs-.422AConvlrttr $69.95 
Mod11422PS PowtrSupply for Converter 14.95 

NEW/ 8 CHANNEL 
RS-232 TO RS-422 

CONVERTER 
Comp•tlbl• with lht N1w 

' RS·530/nl11rt1c11St1nd1rd 
Converter supports Eighl Channels ol RS·232C lo 
RS·422A conversion; converls TD(2), AD(3) , RTS(4), 
CTS(5),DSR(6),CD(8),DTR(20),ancfTC(24l signals.The 
RS·232C port 1s a OCE interface (pin 2(T0l is an inpul) 
using alemale DB2SS connector. The RS·422A port is a 
DTE 1nlerface {pins 2and 14 (TO A&B) are oulputs) using 
amale DB2SP connector lhal follows lhe new RS·530 
interface standard. 

This Eighl Channel Converter will operale at any vollage
from 10 lo 30 volts DC; draws about 100ma. Optional 12 
Voll DC power supply available. 
Mllffl422CEC 8Ch1nntlRs-.422AConv1rt11 $99.95 
llodtl422PS Opllon1112 Voll DC Power Supply 14.95 

NEW! 
RECEIVE ONLY 

1RS-422 TO RS.232 
CONVERTER 

One channel RS·422A ToAS·232C Converter can be used 
wilh receive on ly devices. such as printers. Inputs 
RS-422A signals on female DB25S coonector.converts ii 
lo RS-232C:outputs ii on lhe male DB2SP conneclor, pin 
3. On the AS·232 conneclor, pin 4 is jumpered to pin 5, 
and pin 6 is jumpered lo pins 6 and 20. 

Converter 1s self-powered trom lhe RS·232C port : 
requires lhat pin 2 be low and pm 4or pin 20 be high to 
opera le. 
Mod11422CAS R5-422A To RS-232C Convtrttr $24.95 

Also available is a reversed version ol 1he converter 
with a lemale DB25S RS-232C conneclor and a male 
DB25P RS·422A connector. 
Mod11422CASR A1vtr1td Converter $24.95 

"SAME DAY SHIPMENT 

DIRECT FROM THE MANUFACTURER, 


8&8 ELECTRONICS" 


"MONEY-BACK 
GUARANTEE" 
'One Yeer We"enly

For All Products · 

WRITE OR CALL FOR 
FREE COMPREHENSIVE 
RS·232C lnlerface and Moniroring 
Equipment CATALOG 
from B&B Elecuonics 

B&B ~!~~~I!!!!!~! 
1524K Boyce Memorial Drive 
P.O. BolC 1040 •Ottawa, IL 61350 
(815) 434-0846 
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SLIRA H a computer company...Where Quality Counts . .. SUR AH 

, WHOLESALE outlet direct from factory LOCATED in lhe Silicon Valley SERVES thousands of Sat1slfed Customers 

-
the 386 orignale' 

16 MHz - 32 Bits - 80386CPU 
1Mb RAM on 2Mb bOird. OJtPlndlb lO \J P 10 18M b 

1.:ZMb Floppy wltti Floce>ylHoud disk Control!• ' 
2 Serial & 2 P1ra11a1 Por19 o rt M omor Boa10 

EGA ad111pcor bulll ·ln on Sy11letm So.aro, Suppor11 
VOA 640.11:'80 G11phlC!1. 

COA, MOA 6. Hafculo3 omu111 1ori 
S1ana1uC1 M Keyt AT Style KeybOalt.1 

SURAH 
IBM XT Com111 hble 

4.77110 MHz - 8 Bits - BOBBCPU 
256K RAM on 640K Mother Board 

One 360K Floppy Drive with Controller 
Beby AT Case with Lock & LEDs 

Stand<lrd 84 Keys AT Style Keyboard 

$390 
fill/ Software Compatibility 

RUN any , OataBaso. CAO, Accou nting. Oooktop 

Publishing , WorCI p,occ~slng, Spread Sheet. Nol 

Working and other Slm1lar Programmes 


---· ­
P/s2 Model 50 C 
with 20Mb Hard Drive ALL 
Pls2 Model 30 - 2 Floppy Drives CALL 
P:s2 Model 30 -20MbHard Drive CALL 
Pts2 Model 60 - 44Mb Hard Drive CALL 
Call for other MODELS/upgrade op\lons 

ti Apple 
Apple MAC II 
with 40Mb Hard Drive .$3973 
Appl I! MAC Plus CALL 
Apple MAC SE with 20Mb HID CALL 
ApptnllGS CALL 

Call fo1 ottier MODE LSlupgrade options 

'DlllPAa'" 
286 Deskpro 
12MHz Model 1 $1ns 
286 Portable Model 40 $4350 
386 Des~pro 20MHz CALL 

Call for otl1cr MODELS/upgrade op\lons 

F,811 HEWLETT 
~~PACKARD 
HP Laserjet 
Printer Series II $1699 
HPScanJl!I Desktop Scarmm $1520 
HPGrilph1c Plotter 14/~A CALL 

Call tor other MODELSlupgrildc options 

-- VEREJE­
286 AT 10MHZ 
Model 1800 $995 
M1croenhancer Video Card CALL 
40Mb TAPE BACKUP CALL 

Call for olher MODELS/upgrade options 

Chucany~ 

Keyboard XT/AT 
with a CLICK 

101 KEYS ENHANCED 
Model KB5161 

$78 

Other Famous Brand 


PRINTERS, MONITORS, PERIPHERALS 

ADD-ON CARDS and SOFTWARE 


aho avallable 


DEALERS-OEM-GOVERNMENT 

SCHOOLS · UNIVERSITIES & 


EXPORT 
INOUIR IES WELCOME 

!fllJ I' fl 41 .t. 5f r1 'II t;r l•W<it l (~~ £.; MACU "1~ S 
l-G!i(V(M! l .t.1 t rfl:"S't• fdl1~• )0flfll!ltttOt<l.1t t~sPfltCCS 
~ A.\. 10 l•ll SuM.1(S lASI ..1\(1 ..,, S!f¥<11ctC~ .. •..:ii.it !'IOU• s.." 
Pl*> G o1l'CI 1t.a.~ 01, 11 , r. 1\:4 •"IC i..Gflll A[)() S..i'n '•• "'""' ' ~c1.utt1 ~OT 
~'°"""~ ' r~ tr'NQ'M!"te ' ""'' 

286AT IBMCompatible 
12MHz Owait • 16bit • 80286cpu 

512k RAM on 1024k Mother Board 
1.2mb Floppy Drive with F/H Controller 

Speed & Reset Push Buttons 
'CLICK' 84 Keys AT Style Key Board 

$1 084 

OlltER Ol'TlOHS : ADO 

6/8/10/12MHz (•Speld)ATSyslwTil/S6/10 MHz .. s 55 
20M bHird !)Mi (ST225) lnstll'atbl XT 65ms $285 
21lMbHlrdl)Mi(ST225)lnstlllatia1AT65ms . $235 
411MbHlrdl)Mi (ST45 1 ) i~AT4()ns . . . 5395 
384K RAM Upgr.Kje loll«ll< RAM 15()-6 . . . . , CALL 
512KRAMUP'}<!de t1 1024KRAM 120'ls . . . . CALL 
1.2Mbadditiooal~()MI . . . . . . . . . . . . S 95 
3lllKaddl1loml FW [)Mi . . . . . . . . . .. . . . s 10 
101!Wr'IATS!yte&nmd~ .. . . . . S 29 
fj /OOTI'\/Tc.d Mult!f\Jrr:tkxiFC, CC ,SP, PP.GP . $ 61 
M~Catd+12"" T&SMllllMONTOllAM/GR . . 5135 
~Card+ 1'" RGBCob'MOHITOll . ... . . .. 5295 

P!UHT91~r croceb'LOWl.IJWl'ltes '... - . CALL 

Various Style Cases Ava ilable 
Front Panels May Differ In Some Cases 

FULL 
• WARRANTY 


-ASF:­
JJ1e1nu1m1 

286 Premium $CALLModel80 
286 Premium Model 80 • 40MIJ HO $CALL 
386Prcm1um 20MH1 SCALL 

Call for other MODELSlupqrdlle opt1rm' 
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REGIONA L 

WH AT'S NEW 

PACI FI C 

Creating Prototypes 

I f you 're a software devel­
oper with a great idea for a 

program , you can test your 
idea by creating a presentation 
demo and interactive slide 
show with Proteus. 

The slide-drawing package 
includes a text-based editor. 
T he editor Jets you draw four 
di ffe rent line patterns. With 
Block commands, you can 
copy , move, fill, edit, rotate, 
border, grid , and center text. 
The program has 43 drawing 
commands, and you can use 
any color combination. You 
can draw indjvidual screens 
or create entire presentations. 
saving the screen in several 
formats. Paint format screens 
are screen dumps that you 
can use directly in a program. 

Basic format screens ca n be 
used in progra ms written in 
BASIC . 

Proteus feat ures a buil t-i n 
debugger. You can choose to 
display a status line that tell s 
you the name and number of 
the slide you are viewi ng, for 
easier debugging. You can also 
add musical tones and simple 
tunes to your demos. And an 
operati ng system shell com­
mand lets you run DOS com­
mands without leaving 
Proteus. 

To create demos with Pro­
teus , you 'll need an IBM PC or 
compatible with at least 384K 
bytes of RAM and a color or 
monochrome display adapter. 
Price: $99. 
Contact: Helios Software, 
P.O. Box 22869, Seattle, WA 
98122 , (800) 634-9986; in 
Washington, (206) 324-7208. 
Inquiry 813. 

Computer Group 
Advises Parents 

T he Disabled Children 's 
Computer Group 

(DCCG) sponsors work­
shops on computer systems 
and peripherals that can help 
disabled children and their 
parents . Through Kids on 
Keyboards, the center helps 
children learn how to get on ­
line and communicate with 
each other via the DCCG 
bulletin board system . 

DCCG al o publishes a 
quarterly newsletter, The 
Real Times. The center has 
about 1000 members. T he 
membership fee is just $20 a 
year. 
Contact : DCCG. 2095 Rose 
St., Berkeley, CA 94709, 
(4 15) 841-3224. 

CASE Seminar 

T he Compu ter-Aided 
Software Engineeri ng 

Symposium wil l focus on the 
key concept , trends, and 
successful implementations 
of CASE in organizations. It 
i a three-day symposium : 
T he f irst day' s activities will 
consist of lectures and dis ­
cussions, and the las t two 
days are slated for vendor 
demonstration.. 

The symposium will be 
held in the Hyatt Regency 
Oakland from November 29 
to December l . 
Pric e : $895 (g ro up d is­
counts are available). 
C ontact : Digital Consu lt­
ing. Inc .• 6 Windsor St., An ­
dover, MA 01810, (508) 
470-3880. 

ALTEC ZIP-386 

$1,995 
• 1n1el 80366 micr0p1ocessor 
• IM high spood memory installed 
• Expandablo lo 10 MB 
• Phoonlx 386 BIOS or Al\•aid 366 BIOS 
• d spcoo (4.711618116 MHz) 
• 2Wll pa""r suppli 
• Caso w11h 10-SGI but1on 
• Enhancoo keyboord 
• Hard di&kllloppy disk controller ce•d 
• 1.2M lloppy disk dn"9 
• 	MonochromeiGraphlc• ca rd 

with pnn1cr por1 
• Hl·AES Monochromo Mo1111or 
• Uso,·s manuiJI 
it I yeer warranty 

ALTEC-XT Turbo System 

$675 
* 8088·1 m1croprocossor 
• •.n 110 MHz 
+ 6<10K RAM 
• ISOW PQ'Mlr supply 
• AT Slyle keyboard 
• Floppy coouoller card 
• JOOK lloppy disk dn"9 
• 	Monochrome/G"phlcs 

C-Btd wilh prln!or porl"1~ ­ • Hl·RES Monochromo MonllorllllllllllllllllllllllllJllllllWI 
* Phoonix BIOS 
• Usal's manual, I II ... \\I I I 
• 1 ~ar wauam~ 

ALTEC-286 Enhanced System 

$995 
• lntol 00286-10 mlcroprooessor
* 512K RAM
* Dual SP<lfld &rlO MHz 
• 'l.OON powor supply
* AT stylo caso 
• Enhanced keyboard 
• HeJd dlskllloppy disk conlrollor card 

[il -- • 1.2 M lloppy dis!< drl.,g 
• MonochromEtlG1aphlcs

111111 1111 11111111111 1111111111111111111111 ~ 
Cafd wilh p1inier pon 

• Hl·RES Monoohrome Monilor
* Phoonl~ BIOS"' \'.~ '.\1\\'. * User's monual
* I )Hr warranty 

ALTEC-286Jr System 

$975 
• lnlel 00286-10 mlcrop•ocesso•
* 512K RAM 
t 2WI/ pawer sopply 
• ATJ• s1ylo ca.. 
• AT s1ylo keyboard 
t 	 Hord disklll<>PP'I d1'k conlrollar 

card 
* L2M llop?')I disk d1ive 
• 	MonochromtllGraphic• 

card wlm prln1or pon 
• Hl·RES Monochromo Moo.tor
* User's manual 
• 1I"•• warranly 

ADOITIONAL ~IATUllU ADO 
DobS\O!O"' $2111!00 
!QA Sy.:iim .S'(IOOO A ALTEC Technology Corporation 
iu.l""" llilll ~OOflNllllel $21600 nm 5751 Rickenbacker Road, Los Angles, CA 90040 
ll'i!olllll<I Olll< miOO IW • ™l 5<2100 (XTJ_...,,,dbl;_ 

l811.00 Tel: 1-21 3·888-9100 

7111KJll " -'""'""" .!WOO 

lw.t ll\'-<IS""" llff® Order Desk: 1-800-255-9971 
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Neural Network 
Development Tools 
on the I BM PC, XT, AT and SUN workstations 

for 

rapid prototyping and concept testing 
of neural network designs 

from 
Neural Ware TM 

Neural Works 
Professional 11 
Includes 13 network types plus 

the ability to define your own 

network , 14 learning ru les. 10 

transfer functions, 11 summa ­

tion functions . 

IBM PC $995; SUN $2.995 . 


NeuralWorks Explorer 
lets you get your feet wet in 
neural computing without in­

vesting a lot o f money . 
IBM PC $199; SUN $795. 

Seminars 
Five-day. hands-on , app lica­
tions oriented . Ava ilable 
throughout the country. Also 
avai lable for customized in ­
house presentation . 

Custom engineering 
let us help so lve your special 
problem. 

Call TODAY or write for 1nlorma­
tion about NeuralWare·s software, 
seminars, and custom engineering 
services. Ask for Jane 
Klimasauskas. Vice-President 
Sales & Marketing . 

Pop-up menus make 
Neu ralWorks Professional 11 
easy to learn , easy to use 

Full color screens and 
effective graphics 
guide you through the network­
building and testing process 

Documentation includes 
extensive introduction to get 
you up to speed in neural 
computing 

Solve modeling and 
forecasting problems 
• 	 finance and economics 
• 	 servo control 
• 	 sensor processing 
• 	 CAD/ CAM modeling 

Solve signal 
processing problems 
• 	 noise filtering 
• 	 matched filters & speech 

recog 
• 	 data compression 

Solve expert systems 
problems 
• 	 adaptive expert systems 

NeuralWare, Inc. 
103 Buckskin Court 
Sewickley, PA 15143 U.S.A. 
412-7 41-5959 

....._.-.... ,. ' 

Stock Market Forecasting 

[11lt1r r .. la.11~1 Cl.<lnJ) : ~~ "°"'n1 l 1( 
fntt1r. r \ rl'.,lh , . ([ [ rwf) 'T 

Expert Systems 

lb,, h l"olH fl-!M'( 
Ml t (JI[ IOI> t111 tt'l11 l h•n" 

Noise Filtering 

Modeling 

NeuralWare™ is applied neural computing. 
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Buy with 


ence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association , 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer. " These are 
specific facts you hould know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 
• 	 How long has the company 

been in b11siness? 

• 	 Does the company offer 

technical assistance? 


• 	 Is tlrere a service facility ? 

• 	 Are manufacturer's warran­
ties lrandled thro11gh the 
company? 

• 	 Does the seller have fonnal 
return and refund policies ? 

• 	 Is there an additional clrarge 
for use of credit cards? 

• 	 A re credit card charges held 
until time of shipment ? 

• 	 What are shipping costs for 
items ordered ? 

c Di rt•c- t M.1rk,•1 in~ A ss (1c i,1ti1>n , In c. 191'!\ 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction . Don't 
settle fo r less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 
• 	 State as completely and ac­

curately as you can what 
m erchandise you want in­
cluding brand name, model 
number. catalog number. 

• 	 Establish tlrat the item is in 
s tock and confirm shipping 
date. 

• 	 Conf inn that the price is as 
advertised. 

• 	 Obtain an order number 

and identification of the 

sales representative. 


• 	 Make a record of your 
order, noting exact price in­
cluding shipping. date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/ o 
OMA, 6 E. 43rd St .. New York, 
NY 10017. 

This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc . 
6 E. 43rd St. , 
New York, NY 10017 

MMC 

M ICRO COM PUTER 
MAR K ETIN G COU N CIL 
of the Direct Marketing Association. Inc. 
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• 72 hours burn-in testEGA Portable 386 
vertical 386-20 Mhz • 16 MHz performance 

$Call OUR PRICE 
$895 

Same as above system with 16 MHz speed Our Price $995 1.44 MB Micro Floppy Drive $159 

PC Week 
EcJitor·s Choice 80386 20 MHz MODEL 40 

• 	 80386 32-bit CPU, 20/8 MHz • Tcnc 1.2 MB Ooppy drive • Serial and parnllel port 
• 	 l MB high speed st11Lic co lumn RAM • 42 MB fast hard drive (28ms) • Supports 80287 & 80387 Xenix 
• 	 32-bit memory, expands to 10 MB • 200 W low noise power supply System V, OS/2, PC MOS 386 
• 	W.D. hard disk/Ooppy disk controller • 101-key enh 11nccd keyboard • Read/Write "O" wait st.ate 

(ESDI controll er also nvni lablc ) • Clock/calendar with ba llery backup • 25 MHz performance 

COMPLETE $2495 30 MHz PERFORMANCE $2895 

IOI 

t~ 
lj 280 

5«""'111 Creek Blvd. 

N 

MS ENGINEERING, INC. 
10601 S. De Anza Blvd., Suite 214 

Cupcnino, CA 95014 

Prlees sub}eet lo change 
without prior nottce. (408) 257-4249 Sole prices oppty lo C.O.D. on/y. 

form Mo nitor & Grnphic Cnnl ... .. ..... .. .. .. . .... .. .. $12c.J 

Color Monitor & Grnph ic C• rd .. ...... ...... ....... .... $329 

EGA Moult.or & Graph ic Co.rd ..................... .... .$629 

S<lnguw ST-225 20 MB (65111!! ) .... .... ...... .. .. ....... . $269 

Scngnle ST-125 20 MB (28ms) ... .. .. .. .. .... .. ........ . $299 

Scngnw ST-251 42 MD (38rru ) .......................... $379 

Scngnto ST-251·1 42 MD (28m•) .... ...... ...... .. .. ... $399 

FujilRu ESDI J.17 MB (23m•) .. ... ........ .... .. ... .. .. $1399 

M•xtor ESDJ 320 MD ( 16111!1) .......... .. .. . .. ..... .... $2499 


EXPANSION OPTIONS 
Scngnto ST-I :Ill :m MD (28m•) .... .. ....... ........ .. ... $399 

Scngnl.C ST~I05 3 44 MB (28mo) ...... .. ... .. . .. .. .. .. .. $-199 

Micropolio 1333 4 4M B (28m•) ....... .. ... ............... $599 

Micropoll• 1335 72 MB (28m• ) ........................ .. $699 

Son~ot-0 ST4096 80 l\ffi (28m•) .. ...... .. ........ ....... $6W 

1.2 MD Floppy Di•k Drive ...... ... .. ... .... .. ............. $109 

360 KB Floppy Disk Drive ....... ... .... ... ........... .. .. ... $89 

1.44 MB 3.5" Micro Floppy Drive .. ........ ...... ..... . $159 

720 K 3.5· Micro Floppy Driv1: ................... ....... $119 


WYSE 700 & Monitor ( 1280 x 800) ...... .... .... ..... $649 

NEC Mul tioync II Monit.or (800 x 600) ........... .. $599 

NEC Mu lli•ync Plu • Moniwr 15" ........... ..... ..... ~899 

NEC Multi11ync XL Monluir 19" .. .. ............... .. $1999 

Porodioc VGA Pluo Cnnl (800 x 600) ........ .. ... .. . $279 

Vogn VGA Cord (800 x 600) .......... .. .............. .... $279 

Everox VGA Cord (800 x 600) ........... .... .. ....... ... $279 

Gcnon H; .Jk.. EGA C•rd (800 x 600) ........ .. ...... $199 

AT! ProfC111ionru lm•R• Boord ............. ......... .... $799 


High quality American­
designed, engineered and 
American-built, powerful 
80286-16 MHz super 
performance computer 
systems for CAD/CAM 
workstations, scientific 
engineering, industrial, 
medical, local area 
networking, desktop 
publishing systems 
and more applications. 

<i Sp&clal Offer u 

MSE 286-12 
MHz 
• The newest VLSI Chip set 
• 80286 microprocessor, 6/12 

MHz 
• 512K RAM, expands to 1 MB 
• 1.2 MB Teac floppy drive 
• W.D. hard disk/floppy disk 

controller 
• Clock/calendar with 


battery backup 

•Keyboard 
• 200 W power supply 
• 8 expansion slot.s 
• True Read/Write "O" wait 

state 
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More Than A Computer Store! 


Authorized Dealer! 

~ · 

AUlOCAD 

+TOPS 

Call for Information 

WYSE 

512 RAM, 
1.2 Floppy, 40 MB HO 

Also in Stock: 
WYSE Terminals 


Call for Best Price! 


NEW! 

LAPTOP SPECIALS 

7#NITN 
~ 

181/183-20 
- . ­

IIn Stock ....... .. ... .. 

!flll" - -= Flat Screen Monitor 

CALL! 
TOSHIBA 

Toshiba 1000 . .... .... $779 
Toshiba 1200 ...... . . $2395 
Toshiba 3100/20 .... . . $3099 
Toshiba 3200/5100 . . .. CALL 
Toshiba 5100 . .. .... .. CALL 
Toshiba 1200 FB/FD ... CALL 

NEC 

NEC Multispeed EL ..........$1595 

NEC Multispeed 20 MB ....$2435 


ASr 
PREMIUM 
286/386 
512 RAM, ~ 
1.2 Floppy, 
40 MB HD, Hi-Res 
Mono Card, DOS 3.2, 
GW Basic 

- ---=-' 

$2250 

386 Model Also In Stock 

ACER 
710/910 

512K Memory, 20MB HO, 
6/1 O O Wait State 

In Stock Now 

Call 


For Lowest Prices! 


Software & Printer 

Specials! 


Word Perteet . . .. .. . .........$239 

Microsoft Word . .. . .. ... . . .. . $239 

Lotus .... . . ... . . .... . .. .. .. $305 

Epson LX800 .... . .. .. ... .. .. $209 

Epson EX800/1000 . . .. . . . .. $415/519 

Epson LOB00/1000 .... . .. . . $315/519 

Epson L0500/2500 . ....... $349/899 

Epson L0850/1050 .... .$54917491729 

NEC P6/P7/2200 . ..... . $492/645/379 

Toshiba P321SUP351SL .. . IN STOCK 

HP Laser Jet Series 2 .. . .....CALL! 

Ast Turbolaser P/S .. ... .. . ... $3250 

NEC 890 with PS .. . . .......$3349 


Authorized Repair and Service ~nter. Fast 

Turnaround. Call for Serv/1:6 Contract Information. 


COMPUTDWN 

"More than a computer store" 


Pleasant Hill: San Francisco: Mountain View: 
(415) 682-TOWN (415) 956-TOWN (415) 962-TOWN 

(415) 682-8696 FAX (415) 989-8696 FAX (415) 969-8696 
LS27 Contta Cosia Blvd. 760 Market St. 1219 Phch1n Bldg. 2455 M-OIJ M idd le Field \V.~y 

Plcasa nr Hill CA 94523 S;m Frn11< isco CA 94108 Mounta in View A 94043 

Aut horized Oeulr r rur Novell . EpS4..1o , /\ST. S1tn\511 n~, Zcnllh. Ttl\hibw . AutCK'ad . /\T &"I', I adln i;: ..Al~l'. Okidulw, 
NEC~ Cwnun, HAYES, l\ shlon Tote. nivcr~ I Outw Sy~h: 1ns, Mk roson . Vtntura & Altha~ Cull for our Lo"' l'rled! 

Pr ices subject to change. Not resposiblc fo r t y po~raphic er rors. 
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SERI<> SD UGG I c; at a EAS<) ABLE Pl{IC ~ 


All the speed and power of a 
hardware-assisted debugger 
at a software price 

Hard ware-level break points 
REAL-Tl I\ II'. hn:ak poi11b on llll'l110f\ loca11011:-.. 111cmon ran!!l'S, 
ncrn1ion. 1/0 p1m~. hanh' arc and · ..on" ;m.: in1crrup1~. More 
pm l'rful break poi111-. than 1 Y '>1)flwarc-011l~ debugger on the 
marl-.l·t. Sof1-IC'E g1' l'') mt the power ofan in-cin:uit emulator rnt 
your de:!... 

Break out of hung programs 
With a kcy-.1rnkc 110 cxit·rnal "witch necc,.,ary Fvcn \\ it h 
111tcm1ph disahkd. 

Breaks the 6..JOK ba rrier 
Sdt I E U~(' ... ZER () 0) IC~ of llK'lllOr\ in tIll' nr-.t IMB of addrc ... ~ 
~pace. Thi-.'' i:spel'lall~ Lhdul fo1 tl;1N: -.ubtlt.: hug' that drnnge 
''h~n 1hc 1arting ;1ddrl'"" nl your code cha11gc.... With Sof1-ICE 
~our eoue C\l'L'Utes at rlw saml' adth·e,, '' hcthcr the dehuul!l'r ,.., 
loaded or 1101. - ­

Works with your favorite debugger 
Soft-ICE can be u...cd a ... a ..1ancl-;1lonc dcbt11!1.?l'r or it l'illl add 1l" 
p1merful hrcak poinis IO the 'oil\\ arc dehu!!_!!_l'r \OU ;iln:atly l1'c". 

' .. ._ • p 

'\ou can co11111111c In U'l' \nur J;i mile dchu•'-1 1: 1 until vou l°l.'lluin:. .~~ 

Soft- I E. ~impl) pop up thl' Sort-l E '' imkm to >Cl plmcrful 
rcal-11111c hn:a" point,. Whl'n a hrca" point j, rl·arhcd. 'nu1 
debugger "ill be acti\:tll'cl. ­

Sol e tough system · problem. too 
Soft- ICF i-. i kal for tkhug.g.ing I SI{-.. interrupt handh:r,, ~c1r 
hootin:;. progn1111s. DOS load.1hlc tlc,·1n· driver.... non-DOS 
operating sy tcms. and debugging'' i1h111 DO & BIOS. Sl>ft-ICE 
i" 111<.o grca1 for lirnrn arc dl'\ l'i11pmt·111 hl't:au~c 11ft ICE'., break 
prn nh work 111 ROI\1. 

How Soft-I 'E Work. 
S11rt- ICE tN's the pm1 er of the , 0.1X6 10 Mag icCV $ I lJl) 

~u1Tou11d )Our program in a vinual machine. So rt - ICE $38(1 
This give... nu compkt · con1111 I of till' DOS 

Buy llotlt and Sal'e $86!crwironmi.>nt. whill· Sofl-J('f- runs ,aft·I) in 
protected mode. Sort ICE uscs 80~86 C ALL TOD/\ Y 
prot~i:ted mod· featurco;. such a" pagmg. 1/0 ( 60J) 888 - 2386 
pm tlcgc level. and break point register,. 10 

or FAX (60J) 888 - 2-t65
provide real-time hardwarc-levcl hrcal.. prnnl'­

Jo day 1111111t.: ) h :1l' " J.! u:i r :i 111"·\· 

v""· \1;i, ,,.r (":ml ;ind 1\1111:\ ;1n '<'(l lc·d 
" Soft-ICE is a product any MS-DOS 

developer serious enough to own a 


t\U-MEG~ TECH OLOGIES386 machine should have." 
/Jr . Doh /J° .1· .fmm w l May / 988 P.O. BOX 7607 • NASHUA. NH 03060-7607 

Bolh '"'l"'"' 80386 A~ com~~libl" u• IBM f!S 2 Mocml BO MngOCCV 11.quir<» .11 ~--·••'1111'11••··--·~lea>13S4K o1 u•tPndOO mrnnory Cod9V1ew 1s u lrndcmark ol Moct0<;011 C01por~111>n 

RUN CODEVIEW 


Code in\ I" <J great i111cgra1•cl d •hugger. hu t it 
u'c' over ~OOK of nm c111i1111al rncmor). 
MagicC'Y u ·t·s a<h :meed feature-. of' the 80386 
m1croprncc,,or tn load CodeVil''' and svmhols 111 
l'\tcndcd 111L'mnn. Tlw. ;11111\\ 1al!icCY 10 run 
CndcVicw u,111g k-.-. than XK nf ~nnwn t ional 
1nc111m) on ~our HOJ86 PC. 

Don ' t let 6401\. be vour limit! 
If )OU arc c:lo-.ing in 1;11 the 6-IOK l11nit and would 
li"c1hcpo\\l.!r11ICodl' il·w. 1a~1cCYi,fnryou. 

Don ' t let the debugger hide the bug! 
bcn 1r you're nol clo-,111g in on the 6-HlK limit. 
runnml.? Codt' il'\\ wit h Magic( makcs ) om 
lkh11gg111g en\ im11111c111 1nuch ·loser to ilw l'lld 

Ll'l'r·-. program cm ironmcnt. 'i nu c.111 U'l' 

CmkVie'~ to lllcatc o;uhtlc bug' 1ha1 nnl) occur 
wht•n thcrc i:-. plcnt) 111 free nwmor). or tho-.l' 
diffil:ull hugs that onl) oceur ''hen your program 
I!. n11111111g "' 1th a L'Ollplc or TS Rs loaded. 

Ho" MagicCV works 
'lagit'CV LN"' thl' XOJ86 to create a scparall' 

vinual machi ne ror CmlcVic\\. Mag1cCY USC\ 

ht:l\ICCll 4K & XK or conwntional 11W1110r\ as a 
hridgl' hcl\\ ccn 1hi.> DOS cm im11mcnl and 
Cmk 1e\1 • 

Ma j:!.icCV i easl to u ·e 
It} nu arc a Codl.'Y.il'\I user. y1111 ;ilrl·:td\ km1\\ how 
to u:-.i.> tvlag1d.'V too. Ju,t -typt· Ml Vin..,tead of 
CV; l' er) thin!! l'lsc i. au10111.l11l·. 

Save $86 


MagicCV 
with Soft-ICE 
U'i11g .oft-I F with Code 
Vil'\\ giw-. ynu the fl';lturc~ 
111!cc... sar~ for pmfr,,ional 
IC\ el ~ystc111-. tie hugging. 

lagicC and , urt- ICF l'an 
wmk in t'lllKCrl \\ ith mk 
Vic" to pro' iuc the 1110... 1 

p1m crful dchugging 
platform )OU \\ill lind 
;1nywht·rc. 
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UNDER-WARE ELECTRONICS 

UNDER-PRICED HARD-WARE & 


UNDER-PRICED SOFf-WARE 

HITTING PRICES BELOW THE BELT 


IBM PC/XT 

MODEL 086 
256K RAM, 

360K FLOPPY, 
10 MB HARD 
DRIVE, DOCS 

$999.00 

ORIGINAL UST: Sl,895.00 


VERY UMJTED QUANTITY 


SAVIN 


BYTE CUSTOMER SPECIAL 

ITT XTRA 

XT-286 SYSfEM 

80286 PROCESSOR, 4.77/6.0 MHZ 
512K RAM, SERIAL AND PARALLEL, 

FLOPPY DRIVE CONTROLLER, 
KEYBOARD, USER GUIDE. 

ORIGINAL UST $1,995.00 

$499.00 

WITH 

MONO CARD & TTL MONITOR 
ADD $49.00 

WITH 

CGA MONITOR & CARD 
ADD $199.00 

WITH CANON20MB HD & 360K FLOPPY 

DIABLO 

630 ECS/API

40 CPS DAJSYWHEEL PRINTER 

$299.00 

(ORIGINAL LIST: $2,295.00) 

(APl/CENTRONICS CABLE FREE) 

F32 DUAL BIN 

SHEET FEED 


ONLY 

$149.00 

(ORIGINAL LIST: Sl,750.00) 

ELECTRONIC 

COPYBOARD 


Cf\PTUR.E. f\ 
$1,0()(), 0 00 1 DE.I\! 

ON TllE Cl\A\.~~01\~~ 

i\\~T tf.AV.l'> <.09\lS ! 

$1,499.00 

ORJCINAL LIST: $2,999.00 

PRICE INCLUDES DELIVERY AND 
INSTALLATION 

TIIOUSANDS OF ITEMS AVAIU.BLE. TOO 
MANY TO UST IN THIS AD. PLEASE CAil.. 
Wnll YOUR REQUEST. QUAN!TfIES UMTITD. 
ALL MERCHANDISE AVAil.ABLE ON A FIRST 
COME. HRST SERVE BASIS. ALL MERCHAN­
DISE GUARANTEED. 15 DAY RETIJRN PRJVJ. 
LEGE WITII RMA . RESTOCKING CHARGE ON 
RITURNS. NO SURCHARGE FOR MC, VISA , OR 
DISCOVERY CARD. COD ORDERS ACCEPTIOD 
Wnll CASH OR CASll!ERS CHECK. 

ADD $299.00 
~~~~~~~~~~~~­

~~~~~~~~~~~~­

M<>NIT<>R SALE 

OFTHE YEAI{ 


UP TO 70% OFF!! 

THOMSON 


COLOR LIST OUR PRICE 
12" RGBIJCOMP ......... $595.00 $169.00 
14" RGBI CGA ............ .$499.00 $199.00 
14" COMPOSITE ........ .$395.00 $149.00 
MONOCHROME 
12" GREEN TTL....•..... $199.00 $69.00 
12" GREEN COMP ..... .$134.00 $49.00 
12" AMBER COMP .... .$169.00 $59.00 

FULL FACTORY WARRANTY 
FACTORY REFURBISHED 

1,000 PLUS ITEMS IN STOCK. 

PRINTERS, SOFTWARE, DRIVF..S, BOARDS 


ALL UNDER-PRICED 

CALL AND TELL US WHAT YOU NEED 


IN BUSINESS FOR OVER(316) 942-9797 
TWELVE YEARS. 

UNDER-WARE 
ELECTRONICS 


1970 S. WEST ST. #365 


WICHITA, KS 67213 


LASER PRINTER 
MODEL LBP-8Al 

ORIGINAL UST: SJ,000.00 

8 PAGE PER MINUTE, 
CANON ex ENGINE 

PLUS 

SAMNA 111.••FREE!! 


WORD PROCESSING SOFTWARE 

ORIGINAL LIST: .$395.00 

TOTAL VALUE: $3,395.00 

BOTH FOR ONLY 


$899.00 

PORTABLE FAX 


ORIGINAL LIST: $999.00 

$299.00 
VERY LIMITED QUANTITY 

NEW & DEMO. 

ALL MERCHANDI E 


GUARANTEED 
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ARCHITECTURE FOR THE 90'5 

SHAPE OF THE FUTURE 

THE ~~EEVERE:Jf- SYSTEM 386/20 
foot urea 
• Fully compatible with tho IBM PC/AT'" 
• Inte l 	 80386 microprocessor, running at speeds of 20, JO. 6.7 

MHi with iero wait stoles. (16 and B MH z on the 386/16) 
• Speed-selectable by keyboard, software or front -panol switch 
• The bus operates at 10 or 6.7 MHz 
• Tho machine 	uses write·back cache memory (64K. 12BK or 256K 

of 25 n• static RAM) 
• Socke t for an 80387 moth coprocessor option, ru nning syn · 

chronously ot 20. 10 or 6.7 MHz. (16 and B MH >. on lhe 3861!6) 
• I 	Megobyle DRAM expondoble to 8 Megabytes on the system 

b°"rd (! 20 ns DRAMs. W6 Kb or I Mb) 
• Front panel LEDs for power·on, disk occess ond speed indication 
• Alpha -nume ric reoltime diaqnostic display (8-diglt) 
• 1.2 MB floppy diske tte drive 
• Six 16-bit ond two 8-bit bus expansion slots 
• One 32-bit momory oxpansion slot 
• Specia l Eve rex very high performonce (I: I int e rleavo) ho rd 

d isk/floppy com blnolton controller 
• Front acceos up to 6 lo 5 holl -he ight moos storage devices 
• Enhanced IOI -key keyboard 
• System clock/calendar/conllguralion dalo in CMOS RAM wtth 

battery backup 
• Everex enhanced BIOS 
• Eesy· to·use SETUP utilit y In ROM, supports over 45 drive types 
• BIOS supports 3.5 ' 720K ond l.44K diskette drives 
• Front panel keylock to dtMble keyboard 
• Front access reset switch 
• Speoker enable/diS11ble keyboard 
• Complete. easy to follow user ma nual 
• UL listed power supply; sw llchoble 120240 VAC 
• 13 months on·slle warranty 
• I serial and I porollel port 

COMPATilllJTY TUTIHO lllUl\.PLTU 

Tlw r...,.. S,.! .... :l8l6 It.• t:-1 ....1... 1:.t br lU:CAL In 


....o.s-i-11 t'11f'd ""ttJ l-IBQ ~- Th.. tali ubtft.'flW M 


.U!-d In XX(:ltt1 r.pon of r..t. t'll.uf If li811. ,..-., "!'.fl ,...,...l 

•l't'f p!QQi.-n",t 91 1 •'•nc1H rw1-1u• to • ..l-c1ed o mup ol 

vfi .,f' ..•.t;eil Nn".AM.f\..'l.11 mflw-11 r. , IWIWCth. . nd p.r1phe.!1l 

11~11'1 1 · 1m lhl' !'wm1 S?«• ITI :'It& XXC.U.t 1tdin1.:... ru 

"1 rat.t.ll-.I: M d! • JIC!"IOUIM r.-tr doeu~tlor1 rth•n) t"111d • II 

lllN'hOfll <Om~tt\dt •nd opllOl\.I <fl.-r•!r 1'9~1..J I~ I 


l..il •nd thoft-,,f\ t• QI ,... f!Md~. 


With 4 286 or 386 compulor, you can do do1k1op 
publbhlno. wotd procoum9, procoH coolrol , network· 
lnq, dotohas.o oppUco.Uon1, o.ccounli nq tp rood.1hoot1, in· 
von tory conl rol. circuit dosion, comp uter aidod dosloa 
on9inoorin9 a.nd ma. nuhu;:lurinq, and 4rchltoclur•I 
do.1i9n-tho ll1t QOOI onl 

Those computo,. will al11<> run with OS/2. MS OS/2, 
Lotus 123, Dbaso !II , Unlx, Xonli , lnlormlx, AutoCAD, 
Smorttalk, Q&A, Sidokick, Gorn, Turbo PascoJ, 
Mulhmalo, Word. Wordpo rJ.ct, Wordmlor, Vootu ra, NOV1tll 
Notwa ro 286, IRMA boa rd . Modoma, Bornoulll boxos. 
Network Ca rd• 

OTHER EVEREX COMPUTERS 
286 System (Model 1800) 
• 80286 CPU • 618/10 Keyboard 
• I .2M B Floppy Selectoble 
• 512K Memory • 195 W• ll Powe r Supply 
• 101 Keyboard • Opllonol 80287 Socket 
• FUHD Co ntrolle r • FCC UL Approved 

8MH 1 ' 1' Wall Sta t• 80285 M'oao s.,...1.m . , • , •.. . . 

IOMH a. 'l' Watt Stal• 80285 Mono Sy1l•m 


IOMHa V Wan Sta l• 80286 Mono Sy1IH1 , 


12MH1 'O' Walt Sta1• 80286 Mqno Sy•ttm 


For aa £GA S)'1tun 

386 System (Model 3000A) 
• 80366 CPU • FU HD Controller 
• 1.2MB Floppy • 64K Cacho 

5990 
$1239 

. 51339 
$1575 

.odd $350 

• !MB Memory • 16MH z CPU 'O" Wol l S tat" 
• JOI Keyboard • 195 Wott Power Supply 

lOUh '<I Wei! St•I• 003a6 Mono S y11em $1 975 
For en £GA Sy1t•m $2299 

Hard DLlk •dd on 101 ebov. Sytl•m•· 

20MB 65m~ $2'9 
40M8 l~m• $399 
BOMB 2am1 $710 
144M8 l6 ,5t1u $1995 

l'fl lClS A.HO AVAU.AlllUTY SUIUF.CT TO CHANG! WITHOUT .N'OTICI 

COMPETITIVE BENCHMAHI: TESTING RESULTS 

&~ on in·houso losllm:.J. Evorux Compu1er 
S)'llomo Dlvl•lon h•• comp1lod lho lollowlnQ 
oonchmork lol l n!3ult.: 

tlothm 
Cumput111r 5,71om MIPS U.ndm.u• S!-<l 

i ....,.. s..., 386J20 4.511 3S.O 2'3 

c..r.,,..,o..k,,...J86llll • 5'.l 3' 5 20 

[wrH SI.,, 38Gl16 l9"J 27.3 19.5 

[V•tH Sftf.' 2e6/J6 J27 21.4 11.4 

AST Prt1mh.m 3Elfv.!l 304 200 21 .0 

Wyoo.JO!ltlG 296 206 17G 
,.,,,, )66116 l .!l!l 206 16 2 

Compoq On\ pro .386116 l.00 :!llO 176 

IBM PS'2Mod.00. l6MH, 2.87 200 17 

[.,..rn Sltp 286112 2.<S 15.9 IJ 7 

AST ff'(lmJum 296110 2.02 13.0 Ill 

Cami»Q 0..lpf'V 7;8C:J'IO 189 IJ 7 II S 

IHMPSn Modob 50. 60 158 9.B 9.B 

IBM l'C AT 8.\!llr 09J 8.0 7.7 
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SHORT TAKES 


BYTE editors offer hands-on views ofnew products 

3-in-One P321 SLC 

Illustrator 88 

AppleCD SC 

Super PC-Kwik 

PolyBoost II 

Tickler/2 

Zortech Comm Toolkit 

Toshiba 3-in-One: The Colorized Version 

C oloring movies has gotten 
Ted Turner a lot of criti ­

cism, but no one can object to 
what Toshiba has done to its 
24-pin dot-matrix printer. Be­
sides being fast and capable of 
high-resolution printing, the 
new Toshiba 3-in-One 
P321SLC can print in four 
colors and can produce some 
remarkable output. Using 
combinations of the cyan-ma­
genta ribbon, you can get out­
put in up to seven colors, in­
cluding black. Green , orange, 
and purple can be simulated . 

Assembling the printer and 
setting up the paper feed takes 
about 3 minutes, but once the 
mechanical requirements arc 
taken care of, changing con­
figurations is a breeze. The 
front panel 's four switches and 
liquid crystal display let you 
access all the configuration 
parameters through layers of 
setup menus . More common 
parameters (e .g., font , pitch, 
and emulation) are available in 
the first layer , while every ­
thing from RAM allocation to 
horizontal registration can be 
adjusted if you care to delve 
deeper. 

The printer comes with 34K 
bytes of memory that is shared 
between the print buffer and 

THE FACTS 

Toshiba 3-in-One 
P321SLC 
$949 

Interfaces required: 
Centronix parallel or 
25-pin RS-232C. 

downloadable fonts . There are 
two card slots on the front of 
the machine for optional 32K­
byte RAM modules or font 
cards. My evaluation system 
came with two font cards 
which let me access a total of 
five typefaces . Courier, Pres­
tige Elite, and High Speed are 
the standard ones . Typefaces 
can be scaled between 10 and 
20 points . 

Printing speed varies from 
job to job, but the P32 l SLC is 
always noticeably fast. Draft­
quality documents zoom by at 
a rated print speed of 216 
characters per second, while 
Jetter-quality printing is rated 
at a respectable 72 cps . I timed 
one letter-quality sample and 
found it took about 50 seconds 
to print a little less than 2000 
characters . For the average 
text job, expect to wait about a 
minute per page. 

Toshiba America Inc. 
Information Systems 
Division 
9740 Irvine Blvd. 
Irvine, CA 92718 
(714) 583-3000 

Inquiry 851. 


Resolution is excellent, as is 
typical of24-pin printers . The 
clarity really shows on fine 
line graphics and small, nar­
row typefaces l ike Prestige 
Elite. The print head is pin­
addressable and can provide 
graphics at up to 180 by 360 
dots per inch. 

While printing in color pro­
vides you with a versatility you 
can ' t achieve in monochrome, 
it also opens doors to a few 
problems. The biggest prob­
lem I had was finding drivers 
in my applications that would 
let me print in color. The 
P32 l SLC supports three emu ­
lations: Toshiba/Qume, IBM 
Proprinter , and IBM Color 
Printer. While applications 
often include Toshiba drivers , 
several notable packages­
ACAD 2.52 and Dr. HALO 
III 3 .0, among others- sup­
port only the monochrome 

versions , and you are forced to 
fall back on IBM emu lation . 

The detailed 268-page 
user 's manual has a technical 
reference section that de­
scribes all the ASCII escape 
sequences. Using these, Jgen­
erated color text by embedding 
the commands in XyWrite. In­
structions are included for 
creating color text using Mul ­
ti Mate and other popular 
packages. I printed several 
graphics images using Har­
vard Graphics 2.10. Narrow 
line images like maps and me­
chanical design plots turned 
out very wet I, while more 
fil led drawings tended to show 
1i nes where the printer had 
made repeated passes. 

The new 3 -In-One adds 
color to a fine line of Toshiba 
printers. With this and other 
dot-matrix printers becoming 
more and more affordable, 
high-resolution color may wel I 
be the common output of the 
future . 

- Steve Apiki 

Illustrator 88: 
Postscript 
Drawing Gets 
Better 

A do be 's Illustrator and 
Aldu s's F reeHand are 

like two great baseball team 
slugging it out, with one team 
going ahead in the top of the 
inning and the other team 
coming back to scratch out the 
tying and go-ahead runs. 

Adobe batted first in 1986 
and scored impressively with 
Illustrator, which established 
a whole new class of drawing 
program that uses the Post ­
Script lang uage to create 
artwork made up of lines and 
Bezier curves . Earlier th is 
year, Aldus tied the score and 

co111i1111ed 
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SHORT TAKES 

wenl ahead wi th FreeHand, 
which does wo nders wiLh 
colors and had on its roster one 
thing Ill ustrator lacked: a 
freesty le drawing tool. And 
now Adobe has sent up Illus­
trator 88. The score has defi ­
nitely changed . 

The new Illustrator has a 
freestyle drawi ng tool , which 
works like the pencil in Mac­
Paint. This addition to the 
toolbox gives you considera­
bly more freedom when you' re 
working on an illustration . 
The program is primarily for 
producing clean lines a nd 
curves-which you do by lay­
ing down a series of anchor 
points and then having the pro ­
gram connect them- but there 
are times when you need more 
flexibility than the connect­
the-dots approach provides . 

Another big change to the 
lllu tralor lineup is an auto­
matic tracing tool, a signifi ­
cant feature lacking in Free­
Hand. Both programs let you 
take an image and use it as a 
template ; using different 
tools, you trace over that tem­
plate and then use the tracing 
(the top layer) , which looks 
much more polished than the 

.or iginal , in your illustration. 
Th is process is how these 
Postscript drawing packages , 
with their skill at producing 
clean, perfect lines, let you 
transform a rough sketch into a 
sharp, well-defined piece of 
ar twork. Illuslrator 88's auto­
trace tool makes tracing a 
rough image a pain less-and 
very fast-process . A brilliant 
addition . 

Illustrator can now do four­
color separations-one area 
where FreeHand had gone 
ahead-but uses a sepa rate 
utility to handle the process, 
whereas FreeHa nd does it 
from within the application. 
Adobe has added the glorious 
Pantone palette of colors , 
which you ca n a lso use to 
make custom colors of your 
own. Ifyou'relucky enough to 
have a Macintosh II and a color 
monitor, you' ll be able to pro­
duce graphics that are just 
downright love ly . While a 
Postscript drawing program 
like Illustrator can crea te 
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THE FACTS 

Illustrator 88 

$495 


Requiremems: 
A Macintosh Plu with an 
BOOK-byte external hard 
disk drive and System 4.2 
or higher. 

superb eng in eering- typ e 
artwork quickly-it's perfect 
for schematics, diagrams, and 
models-the addition of color 
capabilities makes it suitable 
for softer, nontechnical work 
as well. 

One of FreeHand's nice ef­
fects is its shading capabili­
t ies, which let you fill an 
image with graduated color or 

• intensity. Illustrator 88 	has a 
tool that produces similar re ­
su Its, but it is considerably 
harder to use. In fact, I found 
this Blend tool to be the most 

Listen While You Work: Apple's CD-ROM Drive 


Adobe Systems 
1585 Charleston Rd. 
P.O. Box 7900 

Mountain View, CA 

94039 

(415) 961-4400 

Inquiry 852. 


frustrating part of the program. 
You'd better have a rea I 

good grip on Illustrator 's 
main elements (i.e. , paths, 
endpoints , and anchor points) 
and terminology before you 
tack le blending. I made the 
mistake of just trying to feel 
my way through the process of 
blending two different shapes 
and kept getting hit with error 
messages like "Please use the 
Blend tool on a selected end ­
point of an ungrouped open 
path." This is not MacPaint. 
You can't just pick up a brush 

and go to work . Save yourself 
lots of time and frustration by 
reading the manual. 

II lustrator has not improved 
much in its text tools . You can 
do some fancy thing with 
charac ters and fonts-like 
changing their shapes and fill ­
ing them with patterns- but 
you can't mix fonts or sizes 
within a chunk of text. And 
some users have criticized the 
progra m' s lac k of kerning 
control. . 

While Illustrator 88's pre­
view mode is handy , you can't 
do any work to the drawing on 
the screen. You have to switch 
back to the raw version to 
make any changes . It took me 
a wh ile to stop instinctively 
tryi ng to edit the drawing in 
preview mode , which is some­
thing it is possi ble to do in 
FreeHand. 

One thing to know before 
getting into Illustrator is the 
oodles of memory it can use. 
You have to pay something for 
the power of this program, but 
on a I-megabyte machine, 
which is the minimum, you 
don ' t have much room to work 
with. 

Criticizing Illustrator 88 is 
a bit like criticizing Brooks 
Robinson as a third baseman. 
How can you argue with some­
thing that gets the job done and 
done gracefully? As for the 
contest between Illustrator 
and FreeHand, I'd say Adobe 
has tied the score, maybe even 
gone ahead . 

-D. Elvis Barker 

The AppleCD SC CD ­
ROM drive gives Maci n­

tosh and Apple IT users access 
to applications containing up 
to 550 megabytes-and the 
chance to listen to music wh ile 
working with all that data . 
Since the CD-ROM drive uses 
the small-compu ter-system­
interface (SCSI) port to con­
nect to the computer, hooking 
it up is trivial. Just connect a 
SCSI cable ($50 at Apple's 
prices) between the Mac and 
the AppleCD SC. If it's the 

only SCSI device on the sys­
tem, install the SCSI termina­
tor plug ($30) and the Apple­
CD SC is ready for action. You 
a lso need to install the CD­
ROM drive software driver, 
which lets the system recog­
nize the AppleCD SC. 

Unfortunately , while I was 
testing the drive, most CD­
ROM software developers had 
not yet released their prod­
ucts. By the time you read this , 
however, severa l CD-ROM 
applications should be avail­

able, and more vendors are ex­
pected to announce products 
for the AppleCD SC this fall 
and early next year. 

I had to content myself with 
Apple's "lea rning disc ," 
which presents a number of 
third-party applications cur­
rently under development , all 
running under HyperCard 1.2 
(HyperCard 1.1 does not sup­
port the AppleCD SC) . These 
applications to come include 
Grolier's New Electronic En­

comitiued 



Embedded systems designers have already used CrossCode C in over 172 different applications. 

Introducing CrossCode C 

for the 68000 Microprocessor Family 


Finally, a 68000 C Compiler that's 
tailor-made for RO Mable applications 

CrossCode C is designed specifically to 
help you write ROMable code for all 

members or the Motorola 68000 family. 

A ROMable C Compiler? 
To gel truly RO Mable code, you have to start 
wi th a truly ROMablc compiler. Here are 
three CrossCode C features that you won't 
find in any ordinary Ccompiler: 

• 	Compiler output code is split into rive 
independent memory sections that you 
ca n assign into ROM or RAM as you 
please. 

• 	You can optimize the code for your 
application becauseyou control the sizes 
or data types. For example, you can 
optimize for six:ccJ by using I\ o byte illlJ; 
or get maximum versatility by using rour 
byte i11L1'. 

• You can easily write as.~embly language 
routine.~ that ca ll C functions and vice­
versa. because the compiler uses simple. 
well documented parameter passing 
convention . 

How About Low Level Control'! 
Cro sCode C comes wi th an tt sembler that 
ha.~ all the features that a· ·embly language 
programmers require. In fact. youcould write 

your whole application with it 

• 	The assembler features an advanced 
macro language, conditional assembly, 
"include" files, and an unlimited size 
symbol table. 

• 	Detailed cross references show you 
where you've defined and referenced 
your symbols. 

• 	After a link, you can actually convert 
your "relocatable" assembler listings into 
"absolute" listings that contain absolute 
addresses and fully linked object code. 

Can It Handle The Link? 
The CrossCodc C linker is designed to handle 
truly huge loads. There are no limiL~ on the 
number orsymbol in your load or on the size 
ofyouroutput file . And youcan alway counc 
on full 32 bit target addressability, because the 
linker operates comfortably in the highest 
ranges of the 68020's addrcs.s space. 

How Does It Get To ROM? 
Cros.Kodc C comes with a do wnloader that 
puL<; you in touch with all EPROM 
programmers and emulators. It can convert 
your load into Motorola S-Records, Intel Hex, 
Tek Hex, Extended Tek Hex, and Data 1/0 
ASCII Hex. You can also produce a binary 

image and convert that image into any format 
you might want. In all formats, bytes can be 
split into EPROMs ror an 8. 16, or 32 bit 
data bw. 

Why Wait? 
Once you stare using CrossCode C, you may 
just wonder how you ever got the job done 
before! It 's available under MS-DOS for just 
$1595 , and it runs on all IBM P and 
compatibles (640K memor and hard disk 
are required). Also ava ilable under U IX 
&XENIX. 

CALL TODAY for more information: 

1-800-448-7733 
Inside Illinois or outside the United Stales. 
please dial 

PHON E: 1-312-971-8170 
FAX: 1-312-971-8513 

SOFTWARE DEVELOPMENT SYSTEMS. INC . 
3110WOODCREEK DRIVE 

DOWNERS GROVE, ILLI NOIS 60515 USA 

Cro..,.Codr"" "o tr>d<mork of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOS j, a rcg1'ilL"rcd 1rndcmark of 
Microw(t NIX 1' t11cgi'ilcrcd 1radcmark l1ft\T&T. X · NI.· ''" 
rcgi~tcrcd 1raJt:mark of Mic~(t. 
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Circle 135 011 Reader Service Card 

SHORT TAKES 

Quality Was Never 
Priced So Low! 

ONLY 

2400 bps 
2400 I 1200 I 300 bps 

MODEM 
MAD E Ill U $ h 

5 Year Parts and Labor Warranty 
Our 2400HC2 Hayes Compatible Half Card modem is for IBM 
PCIXTIAT and compat ible computers. It uses lhe standard 
"AT' command set. Included with our modem we supply 
communications sof tware, a 7 fool cord and documentation. 

We bu ild our modems al a mi l-spec board house locat ed in 
sub urban Chicago. using quality componenls. We tesl every 
modem sh ipped and back our conf idence in our quality with 
a 5 year parl s and labor warranty from the factory and a 30 
day money back guarantee. 

~1Ut, w 1 lh lll l JWI U 1i " l tl'ltl1t0 1 1'1o g 
All.1 ~1 I HJ"a b l .a14 1 ~ 11) "1¢ HIH .... u,..s 
ht"'4nt •n U li 1r.t111J1 dU • ll 0111 • 
•t S DJflk ! f.~U"Mld 

CCC ora~ 1 ~ t.u;u btfCll • l 11m CS T 

11111w111•1..•M'•l10 8• , u •ob•162 N. Frankl in SL • 51h FIOOI • Chicago. IL 60006 
w. do na t t LU Pl ' ••d lll (.~ I d ' 

Toll Froe Order Line tor orders on ly 1·800·442·2285 l'\uu n MI c.l'IK ~ a 11111aq i:w au 

For 01dcrs in Illinois 1-312-358- 1501 IDI S lll(I 


Kiss Englneerirlg Technical Support 1·800-442-2285 

Subscription 

Problems? 


() ~IL 

We want to help I 
II 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 
!he subscription (new and old 

address, ii it's a change of address). II 
the problem involves a payment, be sure 

to include copies of the credit card 
statement, or front and back of cancelled 

checks. Include a "business hours" 
phone number if possible. 

IJ\JTE 
Subscriber Service 


P.O. Box 7643 

Teaneck, NJ 07666-9866 
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THE FACTS 

AppleCDSC 
$1199 

Requirements: 
Apple Macintosh or 
Apple JI with a SCSI cable; 
HyperCard 1.2 
recommended for use on 
the Macintosh. 

Apple Computer 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996- l0 lO 

Inquiry 853. 


cyclopedia, Stanford Univer­
sity's The Electric Cadaver 
for studying human anatomy 
(see the August Microbytes), 
and samples from The Whole 
Earth Catalog. Most of the 
sample applications include 
lots of graphics and sound 
and are an impressive demon­
stration of the potential of the 
CD-ROM . 

Accessing the drive th rough 
HyperCard is no different 
from accessing a HyperCard 
stack on a floppy disk or a hard 
disk. The drive appears as an 
icon on the desktop, and you 
can open it just like any other 
folder or stack. The main dif­
ference, of course, is that you 
can't write to the CD-ROM 
drive or make any changes to 
the data that's on the disk. 

While HyperCard wi ll 
probably be the main interface 
for CD-ROM software on the 
Macintosh, Apple will pro­
vide support for the High Si ­
erra ISO disk format, which is 
dominant in the CD-ROM in­
dustry. When the High Sierra 
system software is avai lable, 
you can get it by mailing Apple 
a coupon that comes with the 
AppleCD SC. (High Sierra 
will be supported on both the 
Macintosh and Apple rI, 
Apple says.) 

A sl ick feature of the Apple­
CD SC is its abil ity to play 
standard audio compact disks 
using a desk accessory called 
CD Remote, which controls 
the audio disk. The CD-ROM 
drive has sockets for connect­
ing earphones, stereo speak­

ers, or a stereo amplifier. To 
use the AppleCD SC as a 
stereo system, simply click on 
CD Remote and insert an 
audio disk in the drive. CD Re­
mote presents a panel on the 
screen, where you can click on 
various buttons to play certain 
selections, switch tracks, 
pause, repeat , and so forth. 
You can also remove the panel 
from the screen and the CD 
will continue to play as a back­
ground task. 

The AppleCD SC drive is an 
excellent product, but it ' s 
pretty expensive at $1199 (add 
another $80 for cabling). The 
biggest disappointment is the 
lack of software at this time. 
Unless there ' s an application 
out there that you've got to 
have right now. it's probably 
best to wait until more soft­
ware is available . 

-Nick Baran 

Two Great 
Caching 
Programs 

A s processors get faster 
and faster, disk 1/0 be­

comes more and more ofa bot­
tleneck. A few major manu­
facturers (notably , IBM and 
Compaq) package disk-cach­
ing software with their sys ­
tems to speed up read/write 
operations. 

A disk cache se lectively 
buffers disk reads and writes, 
substituting fast RAM access­
es for unnecessary or repeti­
t ious- and slow-disk opera ­
tions. A cache offers many of 
the speed benefits of a RAM 
disk but is easier to use . And 
it ' s also safer, because a cache 
will automatically "write 
through" to the disk instead of 
requiring an explicit save or 
copy command. 

I looked at two inexpensive 
disk-cachi ng programs that 
widen th e bottleneck by 
speeding up input and output: 
Multisoft's Super PC-Kwik 
and Polytron's PolyBoost II. 
Both offer blazing speed and 
impressive bells and whistles. 

co111iru1ed 



Power Output 120 Voll Models 

250 WATT $ 379.00 

300 WATT $ 549.00 

500 WATT $ 699.00 $ 799.00 

600 WATT $ 899.00 $1049 .00 

1200 WATT $1499.00 $1749.00 

1600 WATT $1999 .00 $2299.00 

Circle 192 on Reader Service Card 

TOTAL rOWER rROTECTION 
BLACK0UTS ~;:~~~' ~ 1se r 10 opcrnlo dunng cornµlel loss 

BROWNOUTS ~~~,v~ll~rolcclcd horn low AC vollago bOlow 

Automatic shutdown in overload sHua11on 10 OVERLOADS pro1ec1UPS horn lnvariar burnout. 

UPS runs on onvcrlor (I t7 volls) when AC OVERVOLTAGE voll;:igo cxcoeds 132 volls 

Clamps 1ranslan1s abovo 200voll s w11h SURGES/SPIKES an enorgy rtt l ifl !) ol 100 1oulcs or loss 

• FULL ONE YEAR WARRANTY 
• ORDER~SHlr SAME DAY 

• t MILLISECOND TRANSFER TIME * 

• SYNCHRONIZED SINEW A. VE * 
• 2 50 warr and 500 watt uni ts o f fe r 4 m sec 

t ransfe r ti me. PWM wa veform 

PARA SYSTEMS, INC. 
14 5 Lc M .1y Or Te leph o ne : 

Cil rrol l1 on , TX 75007 ( 2 14 ) 4 46-736 3 

1-800-2 3 8-7 2 7 2 

FAX: (214) 446-90 It TELEX: 1402 75 OMEGA 

Optlono\I llo\tt<'!ry r;,cks Not Shown 

® 2 50 , 100 And 500 Wart Model • 
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Circle 57 or1 Reader Service Card 

with )'Oii' chdce 
- McGraw HI Scierce ;nJ Techncal Refererce Set . . . . 
- Groier ElectrO'ic Ercyc~da . . . . . . . . . . . . . . . . . 
- MicrosofC Bocl<!'he lf. . . . . . . . . . . . . . . . . . . . . . . . . 
- K:-513 Lb"&' !Osks 1 - OXJJ . . . . . . . . . . . . . . . . . , ., , 

Inc. 

of : 
$895 
$995 
$895 
$895 

Oxfoi:J Er9511 OcW'u)' . . . .. . . . . . . . . . .. . ... . . ~ . $Mi 
Comstock Stock Photo9r aphy On CO . . . ~ . . . $445 
Edx:!rp P\tt: OaraiilS'8"EWITT: for the Mic . .. . . ~ $249 
lhe ew Grolier Electronic Encyclooedia . . . . . . . . . . $359 
McGriffl HI or fulkffie lf or PGSG . . . . . . . . . . . . . . . . . . sai9 
The Bile Lbra-y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $495 
Krl<-Othrrer Ert.)'CQ:eds of D1erocrJ lechr<Jqjy .... ... . . . W4 5 
Regstry of MllSS sr:ectra Oat<l . ... ... . ...... . .... $2655 
GeovOOi US. Ates Erd MEOl'B<e r . . . . . . . . . . . . . . . . . . $795 

jTOLL FREE ORDER LINE · 800-MECABYTe (534-2 298)1 
,., ,. , . 

Hita:hi fi03S Exterml aJ-ROM Drive with Au:lo . . . . . . $729 
15035 with Digital At.d o Out;p.Jt . . .. . . .. . ... .. . . . $1229 
Htachi 35005 nt.errai 112 !--Eight aJ-ROM Drive w/AL.dia . . $719 
Maxt:a' 800 MB WORM Drive . . . . . . . . . . . $3799 
Optor.ech Laserba'i< 400 MB WORM Drive . . . . . . . . . $2799 
Po-t:<tt 2ffi wit11 CD-R:M ~ . . . . . . . . . . . . . . . . . . $3i95 

CD-Pey 1$991 Pm -w utJtv tllilt rermt.s " '"' t.a r>>i ~ a.clo (l)g 0'1 11 . ' I
EJ1'.l [;CJTlilltJ~ drM!s. Outo.Jt tn hcErl~9: [J' mU~ Cr. 


ffi-Pl'ly-6crrper 1$1d9J S;m, l!!illl'<O as W -Ptl)' ti£ tho lty Ul rUJ'C t>O 

rxinc.s 111 in 11..0o (lJ IY'tl txn ~"'"'""n !Jlern


CIJ-ALdtfle l'IM!l l """1mt.<:oly Cr!! llt.!! O dotilla:r rcc!J'tlo a! <I ~ a " [lh 

NIJ#!l yru to """"' ' tr'lll!!treD '1o1Y son.err.• rcr oir:h Ddt 

/lutcrmLC rccc:gnU::n cf UJs CrcD-t.c :s orm cmunb~ rcctT'ds. 

CO'l'C)ilCt Cisk Prcxi.cts Ft•• 3 Month IINTERNATIONAL OROE~ 
~7 Ey:thrJt.'((03 SubscrlpUon lo __A :lPECIALTY 
..,.ewl .,..,737 B OO CD-ROM Review Auot r a ll on A~ent : KEWTEL 
~ ~ ~ - 4 with order• ovo r 14-S CDt.li om Rd .ICo P 

~ 2~9i§~Q21<1 $JOO ~t· 1o"~~,i~ 1~-i~~~ 

SHORT TAKES 

THE FACTS 

Super PC-Kwik PolyBoostII 
$79.95 $79.95 

Multisoft Corp. Polytron Corp. 
15100 Southwest Koll 1700 Northwest 167th Pl. 
Pkwy., Suite L Beaverton , OR 97006 
Beaverton, OR 97006 (503) 645-1150 
(503) 644-5644 Inquiry 855. 
Inquiry 854. 

Requirementsfor both: IBM PC, XT, AT, PS/2, or com­
patible with DOS 2.0 or higher, SK bytes to 5 megabytes 
free memory (conventional, extended, or expanded), and 
a hard disk drive. 

Both will accelerate the disk 
IIO of almost any Intel-based 
machine, and both can exploit 
conventional , extended, or ex­
panded memory; users ofIBM 
PC AT- class machines also 
can put to use the top 384K 
bytes on their I-megabyte 
motherboards without the 
Lotus/Intel/Microsoft Ex ­
panded Memory Specifica­
tion or any other memory ­
enhancing scheme. 

I tried both caches on a 16· 
MHz Compaq 386 with 2 
megabytes of memory and on a 
16-MHz Club American 386 
with I megabyte of memory. 
Both programs worked flaw­
1 es sly and boosted disk 
throughput from 3 to 7 times 
that of the same machines 
without caches. (For worka­
day applications , a speed in­
crease of 3 or 4 times is typi ­
cal.) I found that both 
programs were faster than the 
caching program Compaq 
supplied ; I've stopped using 
Compaq's cache. 

While both caches are fast, 
PolyBoost II is marginally 
faster than Super PC-Kwik. 
For example, a read/write ­
intensive operation like de ­
compressing a series of ar­
chived text fi Jes took 22 
seconds with PolyBoost II in­
stalled and 24 seconds with 
Super PC-Kwik installed . 
(With no cache, the decom­
pression took 39 seconds.) 

A few seconds here or there 
won 't add up to early retire­
ment, but if speed is the deter­
mining factor (it is for me) , 

PolyBoo st II is the better 
choice. On the other hand , be­
cause their performances are 
close, the bells and whistles 
each of these programs offer 
may tilt the balance one way or 
the other for you . 

Super PC-Kwik has a mind­
boggling array of options to 
optimize its operations for 
your usage patterns . It also 
runs cooperatively with 
MuJtisoft 's versatile PC-Kwik 
Print Spooler (sold separately 
for $45): The two programs 
can dynamically share the 
same memory above 640K 
bytes. It's pretty slick. In ef­
fect, it uses the same RAM to 
preferentially buffer and ac­
celerate whatever the current 
slowest 110 operation is. 

PolyBoost II takes a differ­
ent tack: It's actually a suite of 
several programs, including a 
cache, a keyboard enhancer 
(which speeds up keyboard re­
sponse and includes a com­
mand-line editor), a screen 
speedup program (for mono ­
chrome or color displays), a 
disk unfragmenter, and sev­
eral otherutilities. The combi­
nation of disk, keyboard , and 
screen speedups that results 
when using Poly Boost II is im­
pressive enough to make your 
computer feel like a new and 
much faster animal. 

Any cache is better than no 
cache ; and these caches are 
better than some others. You 
really can't go wrong with 
either. 

-FredLanga 
caminued 
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hy do institutions worldwide trust ARC'? 

Before you purchase your next computer, 

call us. You owe it to yourself to find out. 


American 

~ ResearchA=lc Corporation 
(2) 633500 274-B350 967211 (40) (160051 (1) 442-7154 

I El 
(<12) 12:.f>O 3826-5007 .12ll-6840I (14) 41S -206 (2 1) 380-2717 (3) 798-261>:1 
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Po<lnc Rim 
yrtomt 

~llllLL 

for PS/2s ... 

for laptops . 

End 3 Y2 Inch Frustration 

Complete solutions for using 5 % " diskettes on 
your 3 112 " based computer. 

Our so lu tions for IBM ~i PS/2r!1 computers are 
avai I able in either 1.2MB or 360KB varieties, 
ending frustrations for all media standards. 
Both are complete with everything needed for 
any model PS/2 in a single box. No power sup­
ply, no adapter board, and we don ' t waste an 
expansion slot 

Our laptop solutions also offer "one-drive-fits­
all" convenience. Simply order the cable for 
the computer of your choice. All popular lap­
tops are supported. 

Customized versions available for special ap­
plications. Domestic and international resellers 
we lcome. 

5 \l.l " Subsystem Specialists 

Pacific Rim Systems, Inc. 
2570 Barrington Court 

Hayward, California 94545 
FAX: (415) 782-1017 

Telephone: (415) 782-1013 
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SHORT TAKES 

A Personal Tickler That Runs 

under OS/2 

Despite having to keep 
track of such things as 

meetings, deadlines, and my 
wife's birthday, I've frankly 
found today's crop of mem­
ory-resident personal sched ­
ulers a real pain. I don't have 
the time to learn them, and 
they take up huge chunks of 
my limited MS-DOS RAM 
real estate. So, with all this 
computing " power" on my 
desk, I still use pocket- and 
desk-size calendars to sched­
ule my days . 

But that may change pretty 
darn fast. Tickler/2 is by far 
the most powerful personal 
scheduler I've seen. It has a 
bunch of handy features and 
tricks, a simply elegant user 
interface, and a low price, and 
it runs only under OS/2. 

Tickler/2 is the electronic 
equivalent of those famous 
paper-based tickler files that 
many disgustingly organized 
people use. A classic tickler 
file takes up loads of space by 
using individua l file folders , 
one for each day in the month , 
along with folders for individ­
ual months and upcoming 
years . You fill these folders 
with pieces ofpaper: notes, re­
minders, letters to follow up , 
and so on. It can get absurdly 
crowded and confusing, and 
you're up the creek if you mis-

THE FACTS 

Tickler/2 
$80 

Requirements: 
IBM PC AT, PS/2, 
or compatible with OS/2 
Standard Edition 1.0 
or higher and a hard disk 
drive. 

Enyart Development 
Corp. 
7000 East 70th Ave. 
Commerce City, CO 
80022 
(303) 286-8686 

Inquiry 856. 


file an important paper. 
This program uses OS/2' s 

extended memory capacity 
and multitasking abilities to 
offer a huge amount of op ­
tions. Besides the normal 
chore of entering appoint­
ments , you can set messages to 
appear on your screen at just 
about any interval or on any 
date, even years in advance . It 
also has a relative scheduling 
feature that lets you enter a 
major event and then indicate 
when and how often you want 
to be reminded of it. Ifyou tell 
it to be merciless, Tickler/2 ' s 
" nag" feature will continual ­
ly remind you of something 
you need to get done until you 
indicate you've done it. It wil 1 
also count down the days (or 
hours) until deadline. Fea ­
tures like this are just the thing 
for foot-dragging editors who 
put off writing Short Takes 
until the last minute. 

Tickler/2 also lets you at­
tach OS/2 commands to a mes­
sage, With this feature , you 
can have Tickler/2 do things 
like automatically sending a 
monthly report to the boss or 
performing a weekly hard disk 
backup. I used it to automati­
cally log on to BIX overnight, 
get my electronic mail, and 
file conference messages . 
Sure, you can do this with sev­
eral MS-DOS programs, but 
the fact that it's integrated 
with Tickler/2 ' s other fea ­
tures makes it handy indeed . 

But the most intriguing fea ­
ture is something that is called 
a "named event. " You can at ­
tach a virtually unlimited list 
of messages to an event that 
you can't pin down to one par­
ticular time. For example, if 
you sell computers , you can 
enter messages that are set to 
start every time a customer 
buys a system, doing things 
like sending a thank-you let ­
ter , service reminders , and 
even a "trade-in time " re ­
minder a few years in the 
future. 
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THE COMPUTER PROFESSIONALS' BOOK SOCIETY 
The easy, reliable way to satisfy your professional book needs. 

Values to)
( $219.80Take 3 books for only $1 95 

and get The Handbook of Computers and Computing FREE! 

9760 $17.9!> 9814P $39.95 

C4 HANDBOOK I 

I 

3098 $•14.50 2959P 519.05 9808P SJ4.95 3028 525.95
Counts .on 2 

80386 


9777 $49.95 2856P S18.95 9779P S22.952951P S17.95 9786 $32.95 2937 $29.95 2890 532 .95 

VLSI 
TESTINGIMAGE 

PROCESSINO COMPUTER 
SOFTWARE 

9832 S36.9S 9136 $34 .95 29 16P SI0.95 2763 527.50 2838 $ 19.95 2845 S29.95 2637 sn.95 

9815 S38 .9S 

,,....,,11 .tl.111'• 

-

981 J $39.95 

3019 $39.95 I 
Counts ns 2 

9824 S49.Y~ 

~Wilh 
~lets 
1........ . 


II 

976JP S 19,95 

The Handbook of FREE when you join!
Computers and 
Computing 
Edited by Arthur Seidman 
and Ivan Flores 
Fca1uring 50 origi nal arlidcs by 
11.:atling l:Ompuler cxpcr1~ . thi ~ 

rrnl'cssional sourcchook delivers 
the.: essentials you 11cctl in both 
hartlware and software areas . 

874 pp. (a $79.95 value) 

How the Club Works 
YO R BE EFITS: You get 3 books for $1.95 pl<L• shippin g & handllng when you join. 

You keep on sa •'in~ wi U1 discounts from 20 to 50% '" u member. 

YO R PROFESSIONAL BOOKSTORE BY MAIL: Every 3-4 weeks, you will receive 

the Computer l'rufessiunuls ' Book Sodety ews describing the Milin Selection and /\llcrnales , 

os well os bonus offers nnd spccinl sulcs, with hundreds or titl e lo choose from. 

AUTOMATI ORDER: If you wunl lhc Main selection, do nothing and ii will be sent lo 

you aulomatlcolly. If you prefer nnuther scledion , or no selection st a ll , simply indicate your 

choice on the reply form providcrl. /\s a member, you agree to purchase ul lci•~I 3 bCtoks within 

the next 2 years and ma~· res ign ut uny lime lhcrcaflcr. 

BONUS BOOKS: 'tarting immedinlcly yo u will be eli gible for our Borrns Rohk l'la11 with 

sa,•ings of up lo 80% oil' publishers' prices. 

IRONCLAD 0-RJSK G ARA TEE: If nol satisfied with your book.~. return them 

wi1hin JO duys wilhuul oblii:ollon! 

EXCEPTIONAL Q AUTY: All books urc quality publishers ' editions espccinlly selected 

by our F.rliloria l lloard. 

All bookG am ha1<Jcovor unloss numt>Ot lfJ followoo t>y n ·· p ·· tOt pnpnrbnck (Publlshors' Pr.i:oa shown) BVP. IOBS 

© Compuler Professionals' Book Society, Blue Ridge Summit. PA 17294·0870 

II Tlw 11\\1
Pro'i{a1nIll l'r :, 

I~ 

2807P SM .95 

9812 $38.9> 

9751 SJS.95 
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A MESSAGE To 

OuR SUBSCRIBERS 


F ROM TIME 10 TlME WE MAKE TH E BYTE 
subscriber list ava ilable to other companie who 

wish to send our subscribers materi a l about their pro­
ducts. We rake great ca re to creen these companies, 
choosing onl y those who arc reputable, and whose pro­
ducts, service , or information we feel would be of in­
terest to you . Direct mail is an efficient medium for pre­
. ent ing the latest per ·onal computer goods and services 
to our subscribers. 

M a ny BYT E subscribers appreciate this controlled use 
of our mai ling Ii . t, and look forward to finding infor­
m;.ttion of interest to them in the ma il. Used arc our 
sub cribers' names and addresses only (no other 
information we may htlve is ever g iven ). 

While we believe the distribution of this information is 
o f benefit to our subscribers, we firml y respect the wishes 
of any subscriber who does nor want to receive such pro­
motional literature. Should you w ish to re trier the use 
of your name, simply send your reque t to the follow­
ing addre . 

EJ\ITE MAGAZ INE 

ATTN: Suus Rll\ER Srnv1ci: 

P.O. 13ox 7643 


T EA N EC K, NJ 07666-9866 


ABRA2000 
only $995 for IBM PC 

& Macintosh 
Human Resources 

Magically cuts paperwork and saves time. 
Prepares accur£!le personnel reports Instantly! 
The ideal solution for most personnel needs: 

• Complete Employee Record Keeping. 
• Salary Reviews, Job History & Salary Analysis. 
• Benefit Statement, Insurance & COBRA Reports. 
• EEO Reports, 1-9 Tracking, Injuries & Licenses. 
• Organizational List, Phone Directory & Birthdays. 
• Skill Retrieval, Education, Training & much more. 
• Over 50 Reports, plus optional report writer. 
• Attendance li'acking &Multi-User options. 
• New Appllcant Tracking System available. 

Easy to use - even for novices. And ABRA 2000 is 
"proven" with over 800 happy customers. , 

It's not an illusion . .. Test the magic! 

Call Today or Send $25 for Demo and Manual. 


'Ar"U"""'-' LLUlt:r.t.ri~ 

5510 - 9th Street North, St Petersburg, FL 33703 (813) 525·4400 
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Tickler/2 is actually made 
up of two programs: There's a 
foreground editor/database 
for entering your messages 
and schedule, and a 36K-byte 
program runs as a detached 
task under OS/2. The latter 
triggers the reminder mes­
sages. And since it ' s OS/2, 
there ' s no "RAM cram" or 
ii I-behaved terminate-and ­
stay resident programs. 

Tickler/2 is one of the easi ­
est-to-use programs I 've seen . 
You don ' t have to learn eso­
teric syntax to enter messages 
and times; in most cases, you 
just have to type a few key ­
strokes and highlight a date or 
time using the cursor keys. 

-Sta11 Mia.stlwwski 
-

Zortech 's 
•t

Comm Kl

Zortech's Comm Toolkit 
package is an eye-opening 

collection of programs geared 
to the programmer involved 
with serial-port communica­
tions and anxious to get on 
with it. Here you 'II find func ­
tions that cover the entire 
range of communications 
complexities: from rudimen­
tary "send-a-byte-out-the ­
serial-port" to a single func­
tion that implements batch 
Kermit-protocol transfers. 
Zortech provides source code 
compatible with Microsoft C 
(Quick C) , Turbo C, and (un­
derstandably) the Zortech C 
compiler. If your favorite 
compiler isn't on that list, you 
can modify the source code so 
your own compiler will not 
have an immune reaction . 

That ' s right , Zortech pro ­
vides the complete source 
code, right down to the low ­
level library routines. 

If you're going to do any 
kind of terminal emulation, 
you 're going to need to deal 
with screen-driver software. 
Here's where Comm Toolkit 
scores again. You ' ll find defi­
nitions for a standard display 
as well as a Windows driver. 
Also, Zortech includes source 
code for ANSI , VT-52 , and 
VT-100 emulators. 

I linked my XT clone and 
my AT clone and decided to 
test Minicom and Maxicom, 
the two communications pro­
grams in the package. I put the 
Zortech programs on one end 
and Hyper Access on the other . 
Zortech 's programs had trou­
ble on my Xitses (the MCT-IO 
multiserial board from JOR 
Microdevices) , but they 
seemed to do better when I 
tried them on the AT clone 
with a stock IBM erial card . 
Even then, when I changed the 
data transfer rate from the 
menu in Maxicom, the system 
stopped receiving (though , 
mysterious Iy, it could 
transmit) . 

When things worked , I ran 
XMODEM and Kermit trans ­
fers in both directions up to 
9600 bits per second with 
modest throughput. I attribute 
the program's unimpressive 
speed to the fact that the 
XMODEM and Kermit code 
appear to do no exp! icit record 
buffering and therefore suffer 
from frequent disk accesses . 

I have mixed feelings about 
the Zortech Comm Toolkit. If 
the bugs get cleaned out , 
there's certainly plenty of us­
able code here . You might 
need to do some work to get the 
code compatible with your 
serial interface- particularly 
if you 're using a nonstandard 
clone board . But if you've got 
some communicating to do 
and don't mind a little low­
level programming, you ought 
to check it out . 

-Rick Greha11 • 

THE FACTS 

Zortech Comm Toolkit 
$49.95 

Requirements: 
IBM PC or compatible 
with Microsoft Quick C , 
Borland Turbo C , or the 
Zortech C compiler ; 
DOS 2.0 or higher. 

Zortech, Inc. 
361 Massachusetts Ave. 
Arlington, MA 02174 
(617) 646-6703 

Inquiry 857. 




Experteach-III Includes:

' The Structure of Expert Systems.
I Inference. Forward and

Backward Chaining.

° inexact Reasoning.

' Fntmes and Inheritance.

I Intelligent Database Systems.

' Knowledge Acquisition.

' Knowledge Representation.

' Building Expert Systems.

' Automatic Knowledge
Acquisition Systems.

' Machine Learning and Induction.

I Expert System Verification.

' Case Studies of Expert Systems.

v Use of Conventional Languages.

' Source Code in C and Puscal.
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Teach yourself
Expert Systems Technology

Interactively on your IBM PC
with this Comprehensive

On-line Study Course
Expcrteach-Ill is a comprehensive

guide to Expen System Technology
consisting of a uniquely integrated
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expel-Ieneeinleoch-lngE7tpertSystent
co|iceflII|$nehlulWlthIEEE.

collection of Expert System tutorials. cue K:Mr UCI-Av "5 '1' C°"“"'|l§
studies. and intemctivc on-line teaching
programs.

You are introduced to Expert Systems
technology with easy to understand text
and interactive tutoriuls allowing you to
test your comprehension of the concepts
presented. Experteach-III dntws its power
from the uniform integration of Expert
System concepts and provides you with u
broad and overall view of the Expert
System field.

A clearly written tutorial text is
included along with well designed on-line
interactive tutorials. Together. they
provide tl concise exposition of Expert
Systems technology. Experteach-III
graphically explains concepts such as
forward and backward chaining. pattern
matching. backtracking. conflict
resolution, inexact reasoning. frames and
inheritance. object oriented programming.
etc. These concepts are explnined in I
step-wise. easy to understand manner.

Experteach-ill provides an in-depth
understanding of the inner structure of
Expert Systems technology.
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...the Same Things 


You Read! 


Flagstaff Engincerina' 
optical character recognition 
software read almo 1 any printed or 
typewritten text. 

POT,* our trainable OCR program, allows 
you to compile infonna1ion from book , magazines, 
typewritlen records. genealogical data, directories, 
calalogs, and public document , including foreign­
language material. The da1a captured by POT can be 
used by database, word processing, desk1op publishing 
and typesetting applications. 

POT's flexible output option allow you 10 preserve 
the original page fonnat, including columns and margin 
Reformatting option include 1he choice or DCA or 
ASCII output flies, with options to generate Ingle­
column output from multiple-column text . 

FLAGSTAFF 


Features: 
High recognition accuracy 
ast, easy training 

Up to five fonts per pqe 
Handles ligatures and kerned type 
Foreign languaae character sets 
Spelling and conte 1 chec ing 
On-line correc;d&n 
Affordable aa 995.00 

Flagstaff En&ineering leads the ndustry In desk­
1op conversion system for 9-track tape and 8-inch 
di kette data rates. We have already supplied thousands 
or cu tomers worldwide with our OCR systems. Call 
for the best prices on Panasonic. Hewlett-Packard, and 
Canon scanners. Dealer and volume discoun are 
available. 

Flagstaff Engincerina can modify the software code 
to meet your custom applications. or derails, call us 
at (602)779-3341 . 

•Syntoctic Pa11m1 Oplkxl/ 'TrOlultltor 

Come see us at COMDEX Booth #C107 
1120 Kaibab Lane • Flagstaff, AZ 86001

ENGINEERING (602)779-3341 •Telex 705609 • FAX (602)779-5998 



E XPERT ADVICE 

COMPUTING AT CHAOS MANOR Jerry Pournelle 

~ STICK SHIFT~ 
OR AUTOMATIC? 

Jerry takes a look at 
the new version of 
Windows and delves 
into the history and 
functionality of Sprint 

T
he other day , Mr . Pournelle 
and I were walking in the hills 
behind Chaos Manor. When we 
came down imo the back-road 

area, we saw a young man trying to teach 
his girlfriend to drive. "Thal 's the real 
test, " Roberta said . "Teaching her to 
drive, or teaching her to use a computer , 
it' s the real test oft rue love. " 

" Stick shift car, too ," I said . 
She shrugged . "All computers are 

stick shift. " 
I' ve been thinking about that. 
Of course , the Macintosh tries to get 

away from the "stick shift" image, and it 
has a lot of converts . My youngest boy 
enters college this fa ll. He has a Mac 
Plus . One of his older brothers wants to 
trade his IBM PC AT for a Mac . Both 
claim they ' re not interested in learning 
about computer , they just want to use 
them. I remember saying something like 
that back when I began this column more 
years ago than I want to admit. My friend 
and colleague Tom Clancy does all hi s 
work on a Mac and isn't vaguely inter­
ested in learning about PCs. Perhaps it's 
valid to think of the Mac as the first auto­
matic shift machine . 

If so, then the PC world is beginning to 
breathe down the Mac 's neck. 

Windows 
I suppo e I have to be careful what I say, 
lest I get myself involved in Apple's silly 
lawsuit against Microsoft and Hewlett­
Packard; but I've just come back from a 
Microsoft-sponsored Windows exposi­
tion , and l can only conclude that Win­

dow is hastening the process of the 
"Macintoshization" of the PC . If you 
prefer to say that Windows is Mw imple­
menting many of the ideas developed at 
Xerox ' s Palo Alto Research Center 
(PARC) lo these many years ago , then 
partly perfected by Niklaus Wirth, and 
finally popularized by Apple ' s Macin­
tosh , feel free. The point is that Windows 
consciously attempts to make the PC an 
automatic shift computer. 

Of course , automatic shift need cars 
that are higher-powered. Same with 
computers . Ifyou have an ordinary PC or 
XT, I don't recommend Windows. If you 
want multiple applications- sort of like 
the Macintosh MultiFinder-and you 
have an XT with a hard disk drive and a 
good bit of RAM disk as well, DESQ­
view is marginally better than nothing . 
Windows isn't for you; it 'sjust too slow. 
I don ' t really recommend either for slow 
machines. 

If you have an AT, you have more 
choices. Windows/286 is Microsoft' s 
newest. ll isn' t very good at taking ordi­
nary DOS programs and running them in 
the Windows environment. Still , Win­
dows/286 version 2. 10 is a distinct im­
provement over the older Windows, and 
it's not all that bad. Windows/286 can 
run DOS stuff, provided that your AT 
computer is fairly vanilla , the program 
isn't too badly behaved, and you hold 
your mouth right ; but it will be slow, 
even if you 've got a fast system. If all you 
want to do is run standard DOS pro­
grams, you 'II probably be better off with 
DESQview. 

Windows/386 is better yet. Windows/ 
386 on an 80386 machine is better than 
DESQview on an 80286 machine . On the 
other hand , DESQview works spectacu­
larly better on an 80386 than it does on 
an 80286 ; and Windows/3 86 is still 
slower than I like. There is room for a 
difference of opinion. People I respect 
like Windows/386 a lot. It certainly is 
usable, if slow. 

Windows/386 isn' t easy lO install. It 

doesn' t like a number of EGA cards (Or­
chid and Paradise seem to be all right). 
The Setup pr_ogram takes quite a long 
time , and if you have to make any 
changes in your installation , you must 
start all over again. This can be quite 
annoying. 

When you ' re installing Windows/386, 
I advise you to throw away your AUTO­
EXEC.BAT and CONFIG.SYS files . Win­
dows/386 will construct new ones. Let it. 
Don't set up any buffers, or environ­
ment , or paths , or anything else while 
you ' re trying to get Windows/386 going. 
Then, when you have Windows/386 up 
and running , you can tweak the start-up 
files to see what you can get away with . 

You want to be real careful about what 
DOS you're running, too; I'm still get­
ting DOS version incompatibility errors 
in Windows/386 Jong after I thought I 'd 
eliminated all possible sources of such 
errors. I still don't understand that; it 
cou ld be that I've added something odd 
to my CONFIG .SYS file or tried to use 
DOS extensions for the CD-ROM reader . 

If you have a very vanilla system and 
don't use netwm·king , running ordinary 
programs under Windows does have 
some advantages . Windows has conve­
nient features, like its own pop-up note­
book and calculator (but no calendar) , 
and it does make switching from one pro­
gram to another a lot easier (a lthough not 
easier than DESQview) . Where Win­
dows- /286 or /386-really shines, 
though , is running programs developed 
especially for use with Windows. Some 
of those work spectacularly well . The 
Windows screens are laid out well and 
are as easy to understand as any Mac 
screen. Windows screens are more cus­
tomizable, too . 

I'm just beginning to collect software 
that 's been pecially adapted to work 
with Windows. Most of it , like Microsoft 
Excel and MaclnTax PC , comes with a 
run-time package o that you don 't really 
need Windows· but it 's much better if 

co111i1111ed 
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CHAOS MANOR 

you have Windows and are familiar with 
it. Windows /386 running programs 
adapted for Windows runs like lightning, 
and it does all the things the Macintosh 
MultiFinder is supposed to do but hasn't 
quite perfected. 

When I'm using Windows to run pro­
grams like Excel and MaclnTax, I under­
stand why Apple was so terrified of Win­
dows that they brought in the lawyers. 
The interface is at least as good as 
Apple's; indeed, many will think Win­
dows does the integration of mouse and 
keyboard better than the Macintosh does . 
The various operations are smooth and 
intuitive. Better yet, you don't give any­
thing up ; you can still use DOS with its 
wild-card commands. 

We did notice that, probably because 
of the lawsuit, Windows no longer has 
"TRASH" as the place to put de.leted 
files. The legend under the icon (which 
doesn't look like Apple's Trash) now 
says "GARBAGE." Roberta suggested 
they have an icon of the kitchen sink and 
label it "DISPOSALL," which inspired 
me to think up a large vortex with the 
label "BLACK HOLE." Apparently , 
Apple is adamant about owning the 
Trash, and nearly everyone is willing to 
let Apple have it if they want it so bad. 

We made that suggestion at the Hew­
lett-Packard booth at the Windows show. 
Hewlett-Packard has a Windows adapta­
tion called NewWave. The demonstrator 
chuck.led and called in the icon editor. 
Within a couple of minutes, he had a 
kitchen sink labeled "DISPOSALL, " 
and he was starting in on the "BLACK 
HOLE." I didn't get much chance to look 
at NewWave, but from what I did see, I 
was impressed. 

I wasn ' t much of a Windows fan when 
the program was first introduced , but I 
can see how I might become one if they 
can get enough programs adapted for it. 
Windows doesn't yet do much with de­
vices like CD-ROM drives-Microsoft 
Bookshelf is a pain to get going in the 
same window with your word processor, 
but then it's a pain to get DESQview to 
handle it, too . 

Microsoft tells software developers 
that the best way to learn to write soft­
ware for OS/2 and Presentation Manager 
is to begin with Windows. From what 
I've seen, if you 're developing new soft­
ware , you might want to seriously con­
sider adapting your stuff for Windows, 
no matter what you ·think of OS/2. 

They are going to have to speed things 
up, though. I suspect the way to do that 
will be with faster video boards. Most of 
the wait comes from having Windows 
draw stuff on your screen. 
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Windows hasn't yet got us out of the 
stick hift era, but it looks like the next 
revision just may do it . 

Actor 
One program that has been adapted for 
Windows is the Actor language. This is 
one of the family of languages that in­
cludes Smalltalk: you have data classes, 
and you send messages to them; then they 
do things , like make new windows with 
certain features , or put images on the 
screen, or do calculations. Actor is inter­
active and compiles as you write it, pro­
ducing threaded code like Forth; but it's 
said to be a great deal easier to learn , and 
to use, than Forth . 

I don't know. My only exposure to Ac­
tor was in a demonstration at the Win­
dows seminar. I was impressed, but then 
one is often impressed by demonstra­
tions; the acid test will be to see if I can 
write programs with it when I get it here. 
I will say that it sure looked like it under­
stood how to interact with Windows; I 
watched them create several small pro­
grams to my specifications, and it 
eemed like child's play. More when I 

know more, but my first impression is 
that Actor and Windows may be made for 
each other. lfyou're a language collector 
or if you're seriously interested in Win­
dows, take a look at Actor. 

Special Days and 
Footprints in History 
An outfit called The Salinon Corpora­
tion has a series of programs called the 
"Life and Times" series. One program is 
called Special Days : you put in data, say 
someone's name, birthplace, and birth­
date. The program looks things up in its 
databases, trundles out a printout that 
wishes the subject a happy birthday, then 
proceeds to report on things like what 
happened on that day in history; who else 
was born in the subject's home state; 
what popular songs were current the year 
the person was born ; even prices of 
goods, like eggs and bicycles, back then. 

It will do the same for anniversaries: it 
prints out your names , some congratula­
tions, and then a summary of what things 
were like at 5-year intervals since you 
were married. (Incidentally , make sure 
you have the proper date set in your com­
puter; it uses the system's date in its mes­
sage calculations.) 

I wasn't terribly impressed with the 
program, but just for the heck of it I fed it 
Roberta's birthday and our anniversary , 
printed the results, and gave the printouts 
to her. Apparently, she rather liked 
them . I don't know if she'd have liked it 
so much if I'd paid the full $39.95 they 

want for the program, but possibly ; and 
of course you can use it to generate birth­
day cards for all your friends. 

There's nothing to using Special 
Days; there's a manual, but I can't think 
why you'd want to look into it. Every­
thing is explained on-screen , and if you 
do get stuck- which isn't easy- there ' s 
plenty of context-sensitive help. It's a 
really neat user interface. 

I also have Salinon ' s Footprints in 
History . This is a more complicated pro­
gram with much the ame user interface. 
What you do is input someone ' s name, 
date of birth, and any other events (with 
dates) in the subject's life. The more 
dated events you can put in (entering 
school , graduations , marriage, children 
born, whatever), the better. 

The output is a chronological table. 
The events come out unchanged (except 
that it tells you what day of the week 
things happened on); but they ' re em­
bedded in other events. You might have: 
July 19, 1969, Alfred E. Neuman flunks 
third grade again; July 20, 1969, Neil 
Armstrong is the first man to walk on the 
moon; and stuff like that. The Alfred E. 
Neuman (or whomever you're making 
this up for) events are put in by you; the 
others come from the program's data­
bases. (Most people would probably be a 
bit more dignified in picking events in 
Alfred E. Neuman's life.) 

My major criticism with these pro­
grams is there's no way to add items to 
the program's databases. You go with 
what they furnish . Also, it's not clear to 
me what algorithm they use to select the 
order and importance of events: I used 
the "Special Day" feature of Special 
Days to prepare a report on July 20 , 
1969, and while it did tell me this was the 
day Neil Armstrong walked on the 
moon, the event it put up first was "Yoko 
Ono marries John Lennon." 

Who knows, maybe Lennon's mar­
riage was more important than the first 
trip to the moon, but you 'II never con­
vince me of that. 

FastTRAP 
I must have said a hundred times that I'm 
not fond of mice. I can never find the 
mouse, to begin with . The darned fool 
things are always getting buried . Once 
my mouse was completely buried under 
enough paper that the left-hand key was 
pressed down by the weight of the stuff 
on top of it. This caused weird problems 
when the machine was powered up and 
the AUTOEXEC.BAT file brought in DESQ­
view. It took me I 0 minutes to figure out 
what was wrong with my computer. 

continued 
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Order Slatus. 
Technica l & Olher l~IAREH~USE ir.-J~ MICROSOFT PC Excel 
In fo. (602) 246-222 2 Fr.#1 ~ -=-= ~ SPECIAL $273 
FAX #(602) 246-7805 

Call for programs nol lis ted PRODUCTS 

TOLL-FRE ORDER LINE 1-800-421-3135 
NOW AVAILABLE - HARDWARE­ H rd Carda 

Plus 20 MB . _ .. _ . .. . $529 
Plus 40 MB ' . ' '' 659 MICROSOFT MACH 20 . . . . .. .. . . S309 


MICROSOFT WINDOWS 386 .. •• .. $110 


FREE SOFTWAREI 
Purcl1ase over Sl OO and receive one of these disks absolutely FREE! Purchases 
over S250 get 1wo !roe disks. over S400 get three, or get all lour disks when your 
purchase is over SSOOl 1) MIXED BAG. 2) PC-WAITE. 3) FONT-SET. 4) ABC-LIST. 

SOFTWARE-

Accounting 

Dae Easy Acct . 3.0 .... _ . Low Price 
Dae Easy Light _ S39 
Dae Easy Payroll . . __ . . Low Price 
Dollars & Sense _ . . 94 
lnHouse Acct __ ..... 112 
Managing Your Money 4.0 . , . , . I t 7 

Communication Program• 
Brooklyn Bridge Universal _ . _$75 
Carbon Copy Plus .. . . .. . . . . 106 
Crosstalk XVI • . . . .. 89 
Crosstalk MK4 .. .. .. .. • .. .. 1 tO 
Flying Dutchman . . . . . ... 64 
PC Anywhere Ill ...... . ........ _. 96 

Data Baae Man gore 
Clipper .... ... .. ............. $370 
Condor3 . ... ... ...... ... ...... 325 
DataPerlect ... . . ..• _.. Low Prlco 
DBase Ill Plus __ __ ......... 375 
DB·XL Diamond __ . . . . . . .. . . . . 115 
Fox Base Plus .. ................ 194 
Geniler ...... _... _.... _.. _ ... 189 
Paradox 2.0 Premium _..... . .... 435 
PrS: ProFilo ......... __ .. 139 
Powerbase ........ .. .......... 169 
Q&A3.0 .. ... . . .. . ... ...... . .. Coll 
Quicksilver Diamond ......• _.... 329 
Revelation Advanced ... .. • _.... 465 
A Base For DOS __ .. 425 
Rellcx . ... . .. . ......•. . .. . - . . .. 90 
Rolate & Report 112 
VP Info .... . .. . . . . _ . . . .• . , . __ .. . 65 

Desktop Publishing 
P.lgom_aKor Ver, 3.0 ... ......... S475 
PFS: Forst Publrsher 2 .0 . . . . . 73 
Ventura Publisher . . . . . . . . .. 489 

Gr phlc1 
Boeing Graphics _ .. 5200 
Chartmaster . . . . . .. 199 
Design Cad 2D & 3D . 146 
Dia9ram Masi er . ' . 199 
Easy Cad 109 
GanericCad '' ' 49 
In-A.Vision . _. " 270 
M•crosof1 Cna r1 3.0 .. ''. 225 
Newsroom P•o , .. , , 65 
Printshop . 33 

Integrated 
AblhtyPlus ., .. _... . .......... 5145 

Enable ...... .. . 352 
Mocrosolt Works . . .. _ . . . 108 
PFS ISi Choice .. . .. .. . .. . ' 79 
Smorl System .............. 405 

Symphony . . . . 465 


Langu11g a 
Lattice C Compiler ..........• . . 5220 
Microsol 1 C Complier Ver. 5.0 . _ .. Colt 
Mlcrosolt Fortran Ver. 4.1 .... ..... 260 
Microsoli Macro Assembler Ver 5.1 68 

Langu g • 
M1crosof1 Pascal . .. . .. ...... .. 5176 
Mlcrosolt Quick Basic 4.0 . . ...... 59 
Microsoft Quick C . .. _...... .. . Colt 
Ryan M<:Farlan Forlran . . . _ .... 390 
Ryan M<:Farlan Cobol ..... ... .. . 612 
Turbe Basic . .. .... _ . . ....... Call 
Turbo C 1.5 ...... . ... . ........ .. 59 
Turbe Pascal .......... . . .. .... Catt 
Turbo Prolog . . .. • .. .. • .. . .. 90 

Multl·U r Software 
Fox Base t- . $299 
Microso11 Word . --- . 195 
Word Perlect 5.0 .. .. 339 
Word Perfect Modules __ .. ca75 

Proj ct Man gar 
Microsoll Project . ........ ..... S305 
Super Project Plus .. .. _ ...... 255 
Tlmelinc 3.0 . . . . .• .. 323 
Total Havard Man. 2 ... _ . . .. 355 

Spre d1heet 
Laius 1·2·3 . . . ... S280 
Microsoft PC Excel ........ ... 273 
Ouall rO ... 143 
Surpass . . . _____ __ . _ .. _... _ . __ 329 
Twin . . , . 35 
VP Planner Plus ... _88 

Utllltle1 
Core Fast. . . . . . ........ Low Prices 

CopyllPC .. _ ...... . S19 


g~~r~'.1c.::: .. ::. : : . : : : . : : : : : : : ~~ 
Dosqv1ew 2.01 ..... . .. _.. .. .•. . _ 72 
Direcl Access ... 49 
Eureka . . . . Call 
Fastback Plus .. 89 
Fo1mtools .. .. .. . .. .. 56 
Graph m lho Box 2 . Coll 
Mace .. .. 55 
Microsoft Windows 286 Ver. 2.1 _. _59 
Norton Advanced . . .. 75 
Norton Ul1hhcs _ . . . 48 
PC Tools Deluxe .... 37 

b'g~~~1 0 _ - ·:::·::· ~g 
Righwnter . . .. . .. .. . .. 75 
Sldekrck Plus . _ 115 
Sideways . . . 39 
SOZ Plus ..... . 55 
Super key . . ... 55 

~~:Ol~ning. . : : ~; 

Word Proceulng 
Microsolt Word ~ .O . . .......... Sl 85 
Mull lmale Advantage II .. .. ..•. .. 285 
Oand A Wrile .................. 110 
Webster Spcllcheck . . . .. . .... . ... 37 
Word Perlect Ver. 5.0 . . . . . . . Coll 
Word Pcrlocl Executive ........ .. 124 
Word Perlecl Library 2.0 . . . . . . . 65 
Wotdstar Pro .. . ... . ............ 233 
Words1ar 2000 • Personal Ed . 229 

TOLL·FREE ORDER LINE 1-800·421·3135 -=- r_;;.c...1 
WAREHOUSE DATA PRODUCTS - .J 

No Charge for2701 West Glendale Ave. • Phoenix, AZ 85051 
MasterCard or Visa

Wo do nol guarantee compotlblllty 

Acce11orlea 

Copy II PC Deluxe Bd.... .. . 5101 

Curhs Ruby • . 69 

Logical Connection ......... .. _. 429 

Mach 11 1 Joystick 36 

Mastcrprece . . . . . . . . 65 

Mas1erp1ece t . 95 

tSO Wall Power Supply .. .. .• . _ . . 69 


Bo rd• 
AST 
Rampage/2 . . . . . . . Call 
Rampage 286 w/512K , . .. , ..... S299 
Sixpac Pius w/64K . .. .. . _ 129 
EVEREX 
2MB Above PC/XT w/o Mem 79 
3MB Abovo AT W/O Mom . ' . - ... 89 
ORCHID 
Ram Que<! Ex ira PS/2 . . __ .. _ . .. Coll 
INTEL 
Abovo PC 64 K . . .... .. 225 
Abevo 286 wl512K .. ' .. 344 
Orchid Tiny Turbo . . 289 

COMPUTERS 

EVEREX 
286. IOMHz. 0 Wait . s1149 
286. tOMHz, t Wait . . __ . .... .. . . 999 

286. 12.SMHz. OWait 1349 
ACER 
7t0w/o Moni1or .. _............ Call 
900w/o Monitor .. .. , ...... . . .. . Call 
SHARP 
PC 4501 ...... .. .. .. .. .. . . ... $765 
PC4502 _.. __ .. .. .... ... . . . .. Coll 
PC 4521 ........ • ............ Call 
TOSHIBA 
T 1000 ........................ 799 
T3t00 ...... . ....... . . .. . .... . Coll 
T3200 . .... . .... . .. ...... _.... Call 
ZENITH 
Super Sport 286120MG ••. ... .. . Call 
Super Sport 808812·Floppies .. • . Call 
Super Sport 8088120MG ..... - _ . Coll 
NEC 
Multispccd-2 .................. Coll 
All Other NEC Products .. Call 

Hard Drlvea 
Seagate 20 MB w/con1 .. . .. . , ... Call 
Seagate 30 MB w/conl . __ . __ . • .. Coll 
Seagate 40 MB AT 251-2 _ . . . .. . S399 
Seagate80MBAT .... .. _, .. , .. . 579 
Seagate ST·t25 w/cont . __ . ... .. . 329 
Seagate ST·t38 wlcont . . . . . . . . . 399 
Priam _... __ . . ..... _ . , _ . _ . , , _ . Coll 

Monitors 
AMDEK 
4t0 AmbOr .. 
MAGNAVOX 
RGB . 
SIGMA 
Lnscrv1ew -· 19N ••• 
SAMSUNG 
FliJIAmber ... 
TTL Amber wnill 
Colorwn111 . 
Viking . 

. S145 

. ' - 255 

.. .. Call 

. Coll 
. 76 

". 249 
Cnll 

Print rt 
CITIZEN 
MSP 40 " . 5285 
t20D .. 146 
MSPSO ... 385 
EPSON 
LO 500 .. ........ .. ... .... ..... 349 
L0850 . .. . 559 
FX-850 . . . . Call 
LASERS 
Other Lasers . . . . . Call 
ASTTURBQPS . ..... ...... - . Coll 
OKIDATA LASEALINE 6 . . . 1379 
DKIDATA 
OK1320 . ..... . ...... . ... .... . Call 
OKI 32t ........ ... .... . ....... Coll 
OK1390 .. .. . ... 499 
OKI 391 .. . . . . ... ... ...... 669 
STAR MICAONICS 
NX 1000 .. ..... . .. ... .... 180 
NX 1000 Color . . . .. 236 

We Stock The Products That We Sell. 

We Are Authorized To Repair Many Major Manufacturer's Products. 


Having Technical Problems? - C II U I 

Any Hardware Purchased From Us - 7 Day DOA - We Replace II - Nol Repair It. 


Visit Us In Phoenix! We Have ARetail Storefront To Serve You . 


EGA Board1 
AST VGA . $320 
All Other AST Products . . Call 
ATI Ega Wonders . . 175 
Genoa Super EGA Hi-Res • .. __ . I 86 
Orchid Designer . . . ... 259 
P;Jrad1sc Au to 460 .... .. , ...... _ 179 
Paradiso VGA Plus .. 269 
Paradmc VGA Proll. • . , . . 399 
Vega VGA .. .. . . . . ..... 275 

EGA Monltora 
Casper ..................... $410 
Princelon Ultra Scan . . . . . . . . . . . 539 
Mitsubishi Diamond Scan ........ 509 
NEC - Mul1isync II . . . .. • . . .. . . . 609 
Zenith Id" Flat Screen ...... .. •. . 650 

Mod ma 
AZ2400 1NTwioSolt ....... 5129 
Evere• 300/ 1200 wl Soft .. ... ... . , 69 
Everex 2400 EXT. Error Cor. . . 189 
Hayes 1200 EXTw/o sol t . . _ . . . _. 299 
Hayes 1200B INT w/ Soll .. ... . _. 289 
Hayes 2•100 EXT w/o Soll . 435 
Novatlon Parro1 t200 w/Soft . ... __ . 99 
U.S. Robetics 2400 wlo Solt . .. . 335 

Mice 

Genius . . . . .. . ..... 549 

Logllech . . . .... .. . . ... .. .. 68 

Microsoft Bus w/Painlbrush •. . .. .. 92 

Microsoft Serial . .. . . .. . . . . .. . 92 

Oplimousow/DrHalo _. . _ .. • .. .. . 69 

Optimouse w/DPE . _.. .. .. . . 185 


TERMS· Shipping min1nmum is ss.oo.AZ 0<de1s + 6 7% sales tax . Personal cncckicompany check ­
allow lourleen (14) days to clear. We il<:tepl purchase 0<ders lrom aulh0<ize<I instilulions for 3.5% morn 
than cash price. All returns arc subject to our approval. There wrll bfJ a 20% restock lee Minimum phone 
order SSO All prices are subject lo chanue Due lo cOIJYrigl1t laws·Ne c;111no1 lakeb>ek any Oi>"Osnllware 

Servicing our PC buyers wi lh Phone Hours: 
low p ricing and techn ical Monday lhru Friday 6 :30am -9:00pm M ST 

experience since 1979. Saturday 9:00am-5:00pm MST 
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ATT NTI ON: 

dBASE III PLUS 
Programmers & Developers 

Increase your dBASE Ill PL US'"' progra m speed up to IS time ! 


Design ;rncl distribute compiled dB ASE programs royally-free! 


Protect your vulnerable source code from inquiring minds! 


Develop dBASE applications without dll ASE Ill PL US ! 


dBFast $99.00 
. . . a powerful MS-l>OS cumpilerfur the dBASE III PLUS language which 
explodes storage and pc1:fur111ance restriction.\· imposed by other, much 
more expcn.l'i11e compiler.1·. 

Li~htning Compil:Hion Speed 

Ma.xin1i 1.c prngra111111i11g a11d 1c"i11g dlli.:icm:y. dBFa, 1's unique 111c1111 11') -rc·, idc111 "l;11g i11c" 1011ly 

!l7 K) t·ompik' 1ypic·al dliA. · E 11 1 Pl.US progr:1111' i11 jusi .l -<iscc1 111ds w11h 110 li11k 111g ' lcJHl'qt11rcd. 


Jncredibl.\ Fu.~t Execution 

dB Fast n1111p ikd prngran" ru1111p to I:'i tilllc' la,tcr 1h:111 11 11crprc1cd dUASE. On i11ucpc 11tk11tl y 

dcvdoped ll'"~I .,,.ui tcs . dBF:.tsl ha~ prnv t- 11 timL: & again that '01111.'.'t hi rn! indeed . .. 1111tr1111s tltc.· /i1.r! 


~· mall , l<: f'lid ·nt .EXE File 

With nu hu l,~· run-time library lo dulle r yuur .EX E Il les. dBFa, 1 co111pi lcd prllgr:1111' Cllll> ll lllc '" 

li11k as 2K of disk ~pacL" Typic.:al Progra111' li1 ke 5-30K . 


Hn .. el -frc l\lulti -l'scr ' u1nt•ro;ion 

dB "'ilSI \ Autolnck con11n:111d cnahks 11111l1i -11scr/ Li\1 pm1ocols in nnc shorl li11c of codL·_ 

Eli111in:11c, sys lc·m lockup' and data colJi,ion! 


dBFast/Mac $199.00 
... a rich , i11teracti11e "J>rogr<1111111i11g E1111iro11111e11t" that allows you to 
combine the power and 1•erstility of the <!BASE II I PLUS programming 
language with the intuitive human intc!l:f'ace of Macintosh! 

lnteracth e Programming En\'ironmcnt 
Maxi111i1e your programmingcfllt.: ic-m:y with dflFa, 1/ M:11.: \ i111 craetivc c<>111pikr/ed i1 1>r. Dcvdop. 
n 1111pik debug. illld n 111 your app li cation ' · on the lly - wi1huu1 ever l<.:a vi 11g th is powerful 
progra111111 i11g l'. ll viro11111c 11t , 

t·celerated Program Execution 
d ll Fast/iVlar ·0111p ilcd programs nm up 10 ~00 time, fa,1cr 1ha11 i111erpre1ed dBA SF.. On 
i 11tl e pc 11tl c1 11l y-dcvc lopc~d tl'' I sui tes. tlBFast/Mm: ;, up to JO~f f:i , lcr lhan Fo.xB1\ SE+/Mac'"'! 

anguagc Exten ·ions For :\lac's Friend!}' Interface 
F.a , iJ y i111pk111cnl ihc JlCIWCrful f\/J ar in losh l"CI' inll'l'filt'C mJtfing nl ll USl' 'U Jl J>O rl. pulf ·dUll'll lllCllU, , 
111ulliplc wi11tlowi11g, :111d ·lick -rn1hu11011 s 10 your dU ASE progra111s. 

dHr\SE Ill PIXS Portabilil .\' 

Capi1al izco11 your prior MS -I>< >S dcvdop111c111 cffon s hy poni ng yourl' xi> 1i 11g .PRG and data ri le> 

10 dl3 Fas1/Mac where you n1ay easily add I lic pm1.,.:rful fVl acinlO<h 111 1c• rf':1l'c'. Dala lik;. 1r:1ns l'cr as 

well. c li111 ina 1i11g the need 10 rdcy your da1:1. 


Sold By Quality of/ware Dealers Thro11gho11/ The ·world 
For Sales lnfonnation, Please Call (800) 356-6356 

,uw ....1. Fm B,\ SEi-/~ t.u , 1\l.1L111 1u ... 1t , .1111 1 dll r\ SI Ill / 'I l "\ .1rl· 1r , 1 lk 1 11,11~ ... nl 11H h1.,t. Im_ .• 
I·\•\ St1 ll \\1 u c . 1\11pl...: ( ", 111111t1tl· r, . l11L . . Jml ,\ , l11t•11 · Lill". l \"'fl\:"l l l\d) . 

CHAOS MANOR 


Mice are inconvenient, and often I've 
wished for some kind of trackball ar ­
rangement. Now I have one. 

FastTRAP is a neat little trackball sys­
tem with three buttons (see "Four Surro­
gate Mice" by Jeff Holtzman in the Au ­
gust BYTE). It comes with software 
capable of emulating any mouse you ' re 
accustomed to, and it does all that very 
well. MicroSpeed also encloses a little 
booklet illustrating 101 things you can 
do with your old mouse , including using 
the cord as a noose to hang your cat. 

The FastTRAP trackball comes with a 
DB-25 connector . The MicroSpeed ex­
ecutives seemed nonplussed when I ex ­
plained that most AT machines come 
with DB-9s on their serial ports . Micro­
Speed does sel l, at extra cost, a cable 
adapter that will let you plug FastTRAP 
into your AT's DB-9 port. 

FastTRAP has a good hefty feel to it. 
The box is a bit thick for my taste. I 'd 
have preferred it not to stand quite so 
high off the table , but that 's certainly a 
matter of taste. It's not impossibly high, 
and indeed I can think of reasons for 
making it the height it is. 

If you' re doing CAD-type work , Fast ­
TRAP may be exactly what you're look­
ing for. There are two models; one has a 
wheel in addition to the trackball. The 
wheel is used for three-dimensional data 
control , as in a CAD program. 

For CAD and similar work, Fast­
TRAP is at least as good as a mouse, and 
most will probably find it a lot better. 
Control is smooth and precise, and it's a 
lot easier to move the cursor across long 
distances . Just as a trackball is superior 
to a joystick for many games , it's much 
better than a mouse for a number of busi­
ness operations. 

What you can't do with a trackbal I is 
use it as an ordinary mouse . In my judg­
ment , FastTRAP will never replace the 
mouse with programs like Windows or 
Microsoft Word , because it's almost im ­
possible to do click-and-drag operations 
with a trackball system. 1 simply cannot 
hold down one of the FastTRAP buttons 
and simultaneously maneuver the cu rsor 
without using both hands . It isn 'tjust me . 
No one else at Chaos Manor can do it , 
either . Human hands just aren ' t built that 
way. 

It's thoroughly obvious once you think 
of it , but I confess this discovery sur­
prises me, especially si nce I've been a 
strong advocate of t rackballs for some 
time now , and I am sti ll extremely fond 
of the WICO SmartCat keyboard with its 
integral trackball. (Alas , WICO couldn't 
keep the price down to anything reason-

continued 
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helps save ti me, mone1,1. and cul frustrations. Compare, evaluate. and fi nd products. 

Translate for Portability, Easier Coding. Faster, 

Smaller Code. and No Royalties. 


These are lhe reasons to lranslale from one List No1111al SPECIAL 
source language lo ano1her. Comp1Je1 .2.c .~ 1.2.JnC $299 )269 $249 

BAS_Ccommad1l ·Basic 10( )375 $32') $299
Each of lhese products lranslales up 10 85% · DBX · dBASEllhoC S550 $529 $449
95% o f your code a u1oma1ically. If r,ou wanl to DBX source to hbraries $400 s.179 $349 
cu lrio urconversion time by alleasl5( 'it. ... FOR_( .FortranntoC )75() $679 $599
Ca I one of ou.rTec:h Reps for help choos ing R·DOC/X ·COn\oen \VPfom>atS $149 $135 $125
TODAY. Turbolo C· by TGL $595 $549 $499 

Order before 10/3 1188 and mention "BYA88" for th"se Special Prlcee 

386 Development Tools 
386 Assemble r/Linker 
386 Debug by Phar Lap 
386/DOS Ex1ender 
DESQvlew PSl2 
F77L-EM by Lahey 
FOXBASE 1 1386 
High C . by MetaWare 
MS Window 386 
OSl286 & 3 6 by Al Archi tecls 
Paradox .186 
VM/386 multitaske r by IGC 

Basic & Addons 
Exim Toolkll 
LaserPak Pro fessiona l - by Crescent 
MS QuickBAS IC V4.0 
QuickPak Professional - b Crescent 

AZTEC C86 Commercial 
C86 PLUS · by C l 
High C Optimizi ng Compiler 
lns1a n1 -Cll 6 M 
Lallice C · V3.3 
Microsofl C 5 . l · with Codeview 
Microsoft Quick C 
NOP C-386 by MicroWay 
Turbo C by Borla nd 
Watcom C6.0 

PC $ 389 
PC $ 129 
PC $ 919 
PC $ 109 
MS Call 
PC $ 41 9 
PC Call 
PC $ 129 
PC Call 
MS $ 649 
PC $ 229 

PC $ 499 
MS $ 359 
PC Call 
PC Call 
MS $ 259 
MS $ 299 
MS$ 69 
MS $ 529 
PC$ 67 
MS $ 259 

C Language-Interpreters 
C·terp by Gimpel - full K & R 
C Trainer · by Calalyttx 
lnleraclive C by IMPACC Associales 
RunlC Professio nal 
RunlC 
Turbo C -rerp 

C Libraries-Files 
BTreellSAM · Single use r 
CBTREE · Source. no royalries 
c-tree by Faircom · no royahles 
r-1ree . report gene ra lion 
dB2C Flies 
db_VISTA ·Source 

C Libraries-General 
Blackslar C Fu ncllon Library 
C Tools Plus · V5.0 
C U1ili ties by Essenlial 
Greenlea f Funcrions 
Turbo C Tools by Blaise 

MS $ 2 19 
PC$ 89 
PC $ 189 
MS $ 145 
MS$ 79 
PC $ 11 9 

MS$ 99 
MS $ 129 
MS $ 329 
PC $ 239 
MS $ 189 
MS Call 

PC$ 99 
PC $ 99 
PC $ 11 9 
PC $ 129 
PC $ 99 

C·Screens, Windows, Graphics 
C-Worthy Inte rface Library 
dBASE Graphics for C 
ESS ENTIAL GRAPH ICS · fas l 
GraphiC · new color version 
Gree nleaf Oa la Windows · incl. source 
Quick Wlndow/C 
Terminal Mapping Syslem 
TurboWINDOW/C . for Turbo C 
VC Screen 
View Manager by Blaise 
Vi1amin C . source. me11t1s 
Windows for C fast 
Windows for Da1a · va lida tion 
Na ir : All prl«'l 1ubjv.cl tu ( hon~ wllho u1 nolkf. 

PC $ 249 
PC$ 69 
PC $ 235 
PC $ 279 
PC $ 229 
PC$ 75 
PC $ 279 
PC$ 75 
PC$ 11 9 
PC $ 199 
PC $ 159 
PC Call 
PC Call 

Mtntlon lh l,. ed 
Som~ p1kt't\o tiW .t. llt"(IAI!.. Ask abou1COO nnd PO 'i. Fu nnol•: J• loplop 
rta ..- "'"'1llabh.t, plu~ 200 utl11:n . UPS ,u,fa,,.. ' hlpplnl) 11dd $J pl'I •tor· 
ru"lhr m . 

RECENT DISCOVERY 
SYCERO db - Extensible Cllppe r/FoxBASE genera · 

tor allows you 10 Incorporate your code inlo 
SYCERO. Upto30da1abases. 14 1ndexes. IO levels 
of submenus and overlaying of26 programs 
Nerwork version i\vailable. 
$4119 SYCERO db NET. $649 

DataBase & File Management 
Advanced Revela1ion 
CLARION - comple le environment 
Da1aFlex by Dara Access 
Magic PC . visual dalabase 
Paradox V2.0 Lisi: $725 
Pa radox Nelwork Pack 
R:Base fo r DOS 
XDB- QL Database 

Dbase Language 
Clipper compiler 
dBAS E Ill Plus 
dBASE Ill LANPack 
DBXL lnlerprc lc r by Word Tech 
FoxBASE 1 V2.0 
McMax by Nantucket 
Quicksilver Diamond 

Dbase Support 
dBRIF.F with BRIEF 
d BC 111 by Lattice 
Documenlo r - d Flolu upe r5el 
Genlfer by Bylel - code genera lor 
lnlegra led Development l.ibrary 
Ne1worker Plus 
QuickCode Ill Plu> 
R&R Repon Writer 
Seek-It . Query·by-example 
Silver Comm Library 
Tom Rettig' s Library 
UI Programmer - user mlcrfaces 

Other Products 
Back-It by Gazelle 
Baler 
CO/SESSIO N - remole access 
Dan Bricklin's Demo II 
Disk Technician srnarl upkeep 
Fast Back Plus 
Easy Flow V5.0 
Link & Locate 
Mace Utili ties 
MathCad 
MKS RCS 
PCf foo ls Deluxe-by Cu lorn 
Pli nk 6 PLUS . overlays 
PVCS Corporale by Polytron 
PVC ' Personal 
R-DOCIX 
Seidl Version Manager 
Source Prinl V3.0 
Synergy Layou l 
Tree Diagrammer 
Visible Computer: 808 
WKS Library by Rai ma 

New Greenleaf Library 

PC $ 779 
PC Call 
PC i 595 
PC $ 169 
PC $ 1199 
PC $ 7 19 
PC $ 549 
MS $ 449 

PC $ 389 
PC $ 39'J 
PC $ 6",9 
PC$ -:)9 
M ' $ 259 

MAC $ 235 
PC $ 369 

PC Call 

MS $ 169 

MS $ 229 

MS $ 249 

PC $ 129 

MS $ 229 

MS $ 189 

MS $ 139 

PC $ 79 

M $ 139 

PC$ 79 

PC $ 249 


MS $ 11 9 

PC $ 459 

PC $ 229 

PC $ 169 

PC$ 89 

PC$ 1119 

PC $ 125 

MS $ 309 

MS $ 85 

PC $ 279 

MS$ 155 

PC$ 69 

MS $ 275 

PC$ T !9 

PC $ 135 

MS'!> 135 

Ms $ 269 

PC $ 75 

PC $ 139 

PC$ 65 

PC$ 65 

PC $ 179 


Greenleaf SuperFunc:tlons - Over 350 new 
funclions. Expanded memory inlerface. Mo use 
inlerface. inlerrupl processing. and numerous date 
and lime routines. $ 199 

THE PROGRAMMER'S SHOP CaU for• catalog, llleralvre, and •olld ..a.Ille 
Ywr complato sou1co fOt sofrwaro 3orvicos iJnd answo1s 

5·8 Pond Pa rk Road. Hingha m. MA 02043 800-421-8006 
Mass: 800-442-8070 or 6 I7-740-25 10 8188 

BBIEF..Users: 
Now you can have tast 

compilation AND an integrated, 
productive environment. 

0 ver 5.000 of yo u we r e forced to 
mak e s a crif ices to u s e BRI EF. Th e 

Prog ra m mer 's E d itor. Advan ced com · 
p ilers a n d n e w p r ogr ammi n g en v i ron · 
m en ts. l ike T urbo C a nd Q u ick B A S IC . 
t o ok up so mu c h RAM t h at BRIEF 
c ou ld n ot f it i n t h e s a m e 640 k . 

If yo u w a n t e d to retain BRI E F's 
uniquely powerfu l features' w hil e 
work i n g w ith larger p rograms . y ou 
b a d to sacrifice s p eed a n d continui ty. 
I n stea d o f a t ig ht Edi t -Co m pil e -Ed i t 
loop . yo u b ad t o slog thro u g h an o b so ­
lete E di t -Exit -Com p il e- Ex i t -Ed i t lo op. 

Now you no longer have to 
make that sacrifice. 

Yo u can e n j o y th e fea ture s • th a t 
have mad e BRIEF th e be st -s e lling 
and the b est regarded 2 prog rammer's 
e d ito r with ou t sacri fici n g e n vi r o n · 
ment i ntegrat ion . 

Versio n 2. J of BR I EF can b e 
swapped in and out wTiii"'it" 
sing le k eystrok e - allowing 
im mediate compi l ati on wi tli 
even the largest compilers: 
Microsoft C5.0. QuickC. 
Turbo C. Lattice C. dBXL . 
Fox BASE+ v2.0. Clipper. etc. 

' f or example: real mu lll · le vel Undo (nut 
si rnp ly Unde lete) . ll ex1ble windowing. 
unlim ited fil e size. un limi ted nu mber of 
si mu ll nncous fil es. autom nt 1c la ngu age 
sensi t ive indcntn ll o n. 
2 For example: 
"T he qu1n Lcsscn!J a l prog rum me r's ed1Lur ·· ­
Dr. Dobb 's J ourn a l '' Rlg hl oul of the box. 
it 's a ve rs at ile , e xtreme ly powe d u l edi tor tha t 
hand les most any progra mmi ng las k with 
apl omb." - Computer Language ''Simp le to 
lea rn and use and extremely sophi s ti ca led. 
Slrongly recom mend ed." - PC Magufno 
" Not only the bes t progmmmcr 's lexl edi tor 
I've ever see n. bu t it is nlso a tou r de fo rce i n 

th e wny it was co nce iv ed and implemen ted ··-
Compulerworld " So for s urpasses users ' 
expectat io ns that It is revoluti ona r y... -
MicroTlmos Maguine '' BRIEF is truly 
ouls land ing... - Microsofl Sysl ems JournAI 

Current BRIEF Users: 
Call Ann ro r detai ls o n 4 o ther impor ta n t 
e nha nce men ts. Regis te red users of ve rsions 
2.0 or 2.0 1 upd nte for o n ly S35. 

Haven't tried BRIEF yet? 
BRIEF re tai ls for Sl95. Ca l l Ann today 
fo r a no -risk . 60-day t ria l w ith a fu l l. 
mo ney -back g uara n tee. 

Call toll-free today 
800-821-2492 

(~ 

841 Main Street, Suite 410 
South Weymouth, MA 02190 

617-337-6963 
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CHAOS MANOR 

able and no longer makes that keyboard, 
which is a real pity .) Of course, the 
WICO trackball keyboard came out well 
before click-and-drag became estab ­
lished as a standard mouse operation; I 
never had to use the WICO keyboard that 
way or I'd have discovered the difficulty 
long ago . 

It should be possible to design a track­
ball that would allow click-and-drag, but 
the ba 11 wou Id have to sit to the side of the 
buttons, which would preferably be on 

the side of the box enclosing the track­
ball ; it's hard to describe what I'm talk ­
ing about, but imagine a keyboard with a 
trackball in the upper right corner (for 
right-handed operations) with three but­
tons on the side of the keyboard where 
your fingers would naturally rest if your 
thumb were on the ball. This would be at 
least as easy to use as a mouse . But I 
don't know of anyone who makes or 
plans uch a keyboard . 

I've just discovered that if you install 

FastTRAP a a two-button Microsoft 

Mouse, the middle button toggles drag on 

and off. Thi s isn't as conven ient as 

mouse click-and-drag, but it is possible 

to do it, and with time one might find that 

better than mouse operations . I'll try it 

for a month and let you know. 


Choke Words 

A long time ago , Mike Wiener ofMicro­

lytics showed me an upcoming product , 

which turned out to be WordFinder, a 


---------------------------------. synonym program based on algorithms 

HOW TO GIVE YOUR 

COMPANYAPIECE 


OF YOUR MIND. 

- Your company' . mo. t 
va luable resource is the knowl­
edge and e xpertise of your key 
people. That's why you want to 
capture that ex perti se wi th 
I st -CLASS Ex pert . ystems so 
you can use it whenever and 
whereve r needed . 
- The power you need. 
Without the programming. 
I s t-CLASS is the ex pert syst t:m 
deve lopment tool you've been 
wai ting ror. It '. full-featured and 
rlex ible. yet exceptionally easy 
to use . Mu ltipl e knowledge rep ­
rese ntations. and interfaces 10 
windows. g raphics. and pro ­
gram. ( including Lotus 1-2-:f 
and dB/\SE ' ) make it powe rful 
enough for technical people. yet 
simple enough for those with no 
progra mming or a rt ific ial intelli ­
ge nce ex perience. 
- Benefi ts you'll see right 
away. Because I st-CLASS is 
so easy Lo use. it starts deli ve r­
ing bene fit s right away. /\ccu ­

rate and consi!>tent dc<.:i sions 
throughout your company. 
Reduced co. ts in manufacturing 
and support . And above all. a 
chance to apply the ex perti se of 
your best people to more s itu ­
ations than ever before. 
- Whether you 're a startup or 
a Fort une 500. you' ll 4ui<.:kly find 
I st -CLASS a great help for your 
e ntire o rganiLa ti on. Just as Du 
Pont. Trnvclcrs. hrys ler. Intel. 
IBM , and over 5000 others have 
alread y found ou t for themse lves. 
- Priced from $495. to 
$1295. o fanc y hard wa re 
re4uired (just IBM or <.:0111patihle 
PC). And no royalt y fees or other 
hidden <.:harges later on . 
- Ask for your tutorial 
package. It has eve rything you 
need to get moving fast , including 
a trial version of our newest 
release. 1st-CLASS F S lO ~" 
- Wh y wai t? Call to ll - free 
today to order your tutorial 
package: 1-800-872-8812. 

l~CLASS 

Expert System , Inc. 

:!S<• ltO'l.lctll Pm1 Road W.1)l.1ml. Mt\ Ol 17S (hl 7·.l~X · 77l2 Ill ~1 t\ I 


For tin.: IH~ f ' (1( ' F,.r the f)f(' V1\ X.. (\\ith .ul1lnl l1;u,J\\ ,ln.' ~ P1icc1I r11Hll $At)$ his I 21JS. ·1 u11 1ri;1 l 1Mc ~ .1~c 11111> S.~11 


developed at Xerox PARC. Mike thought 
there was a terrific product lurking in the 
Xerox algorithms, and si nce PARC 
didn't seem interested in developing it , 
he did under a joint venture agreement. 

I've used WordFinder ever since . It 
works fine with the word processors I 
like, including Q&A Write ; you can even 
get WordFinder at a discount when you 
buy Q&A Write. I like WordFinder, so 
l've paid little attention to other thesau ­
rus and dictionary programs , on the 
theory that if it ain't broke, don ' t fix it. 

That may have been a mistake. 
Proximity Technology's Choice 

Words . which is based on the Merriam­
Webster Webster 's Dictionary and Web­
ster's Thesaurus, is at least as good as 
WordFinder, and in some ways it is bet ­
ter. Choice Words will tell you what 
parts of speech your word may be and of­
fer definitions by categories. It gives 
tenses for irregular verbs . It offers syn­
onyms under different connotations of 
the word. 

Installation of Choice Words is utterly 
simple. Just run the Install program , 
which , so far as I can tell , does nothing 
but create a subdirectory and copy the 
five disks into it. 

Choice Words can be run as a pop-up 
program from within your word proces­
sor or as a stand-alone program. By far 
the better way to run it is as a pop-up, 
since that lets you use it while editing 
documents. There are two ways to do 
thi s. The simplest is to go to the directory 
containing Choice Words and type PROX 
to invoke the program. Once that 's done, 
you can go to your word processor ' sub­
directory and bring in your text editor. 
The default pop-up keys are Alt/Left 
Shift/T for thesaurus and ID for dictio­
nary . You can change those keys to al ­
most anything you like. 

The other way to install the program is 
to put its subdirectory in your AUTO­
EXEC.BAT PATH statement. Either way 
works fine . You can also put Choice 
Words into the same directory as your 
word processor, then bring them both up 

continued 
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SUGGESTIOll BOX. 


HMindReader's 
artificial intelligence 
approach to word 
processing is a 
technological 
breakthrough!" 

- PC Magazine 

MindReader:M It's right 
for you because it 
writes for you. 
MindReader, a new generation of 
software, is the first giant stef 
toward the word processor o the 
future . The more you use it, the 
smarter it gets. 

Its patented Artificial Intelligence 
Engine picks up your writing pat­
terns. Then, as if it's "reading your 
mind," it anticipates what you're 
going to write next; suggesting 
words, phrases, par.a.graphs and 
even signature blocks in a 
"su~gestion" window. 

Sunply select the appropriate 
suggestion with the press of a 
single key. Or continue typing. 

__....."... -...... --=.":: ·~.-· · ·-··-.. --·. 

"Hunt & peck" at a 
blistering speed! 

MindReader is not just a 
simple ed iting tool. It's positively 
POW-erful! Here are just a few of 
its highly acclaimed features: 
• Full-rea ture Word • ln· tc-x t mathcm~t ics 

Processor wit h decimal tabs 
• M:sll Merge • Text enrry plionf 
•Name & address book decryption 
• On·scrocn drowlng mode • Plus FREE toll·free 
• Glossary for 260 of telephone suppor t for 

your " boilcrpl11t('" 1 year! 
sentences/paragraphs. I And MORP 

MindReader saves time 
and reduces errors! 

With just a simple touch of a 
key, it can turn an earnest non­
profe.ssional into an Ernest 
Hemingway. 

I • f C.11' 1 Ullor t !Y t ttu ,a p.t l o l d •rtU lC1 
t C11tJI "" ht •t. t 1<1•lllf ..IJIJttU t li. l IT ••l~h 
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Or turn an ant into anti­
disestablishmentarianism. It's 
absolutely revolutionary! 

In fact (if you like FACTS), after a 
few sessions with MindReader, 
your keystrokes will be reduced by 
as much as 80 to 90%. 

No wonder PC Magazine 
awarded MindReader with their 
coveted "Editor's Clioice." 

© Copyright 1988 Brow n Bag Software, Campbell CA 95008 

A little skeptical? 
Get a copy of MindReader to try 

for 30 days. (And while you're at it, 
pass copies around to your friends 
arid associates for their evaluation .) 
If not totally sold on us, don't pay 
us a cent.• 

No risk. No hassles. No fooling. 

(This free 30 day evaluation period is 
available on all Brown Bag Software.) 

Quanlity di scoun t and site licenses avail able. 

To ordercaU 

800 523-0764 
In California, call (408) 559-4545. 


Or send your check for 

sg9 95 (7"' snipping & handling


• CA residents add s~les tax) 
Brown Bag Software® 
File #41719, Box 60000 
San Francisco, CA 
94160-1719 5 · ­

BROWN 

&\G 

TM 

State-Of-The-Smart'.~-
Offices in London 018311106 ­
Koln 02217710923- Copennai;en 01933837 ­
Amsterdam 020 233408- Ziincli 01 2146224 

•Our Sh11rcwo.re veuion.s are older vers ions o( our product. but are full-featu red & fully-functionul and yours to try for a. FREE 30 d:iy evalual.ian period _ 
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with a batch file . The important thing is 
that all the methods work, and I had no 
trouble doing them. Like WordFinder, it 
works well with DESQview. 

Choice Words works with a variety of 
word processors, including difficult ones 
like Q&A (and Q&A Write) and Micro­
soft Word. It's very fast, at least on my 
big Cheetah 386 , and comparable in 
speed to WordFinder on all the machines 
we tried it on. 

I find I'm not a big user of thesaurus 
programs . I practically never use one 
when I'm actually writing. On the other 
hand, I always load one into the system 
when I bring up a text edjtor , and when 
rm doing a final edit on text, I do call up 
the thesaurus sometimes . If I didn't have 
one, I'd buy one; but then , my business is 
words . I don ' t have to use a tool very 
often to justify having it. 

As to which one I 'd buy , WordFinder 
or Choice Words, I confess I don't know. 
They're both very good. Choice Words 
gives you more information, but a conse­
quence of that is it takes you a bit longer 
to use it. WordFinder is fast and nearly 
invisible until you want it , and it may 
give you all the information you need. 

Unlike WordFinder, Choice Words in­
cludes a very good dictionary program; 
if you have any need for an on-line dictio­
nary (as opposed to a thesaurus), I 
haven ' t seen anything nearly as good . 

If you do much writing , you'll prob­
ably want one of these programs . Choice 
Words is a good deal more than good 
enough. It's at least equal to the best . 

Sprint 
Philippe Kahn has been telling me about 
Sprint , Borland 's new text editor, for 
over a year. Every few months , he 'd of­
fer me a copy ; then , just before I got it, 
there'd be some new improvement they 
wanted to perfect. After a year of this, I 
finally got the program from Philippe 
himself when I visited him in Scotts Val­
ley. We used LapLink to squirt it over 
from Philippe's Compaq portable to my 
Zenith Z-183. 

That may not be the best way to get the 
program. I've found that demonstrations 
by an enthusiast tend to skip over diffi­
culties that inevitably surface later. That 
was surely the case this time. 

I don't have time to go through all the 
steps that lead me to this conclusion. Let 

me just state it : Sprint is a contender for 
the best word processor on the market to­
day. It 's fast and extremely powerful. It 
is almost completely customizable. It 
works with Postscript and all the other 
advanced stuff that 's coming. It supports 
darned near every printer known to man 
and is able to make use of many of the 
fanciest features, including proportional 
spacing, automatic kerning, and the lot. 
It does indexing, and it sort of does out­
lining, although I would be surprised ifa 
creative writer actually uses the severely 
limited outline processor in the current 
version. Sprint will make tables of con­
tents and figures . It will work with short 
or long documents. 

Sprint has a "swap file" system that 
automatically and unobtrusively saves 
your work every 30 seconds or so, so that 
even with a power failure you won't have 
lost much. I noticed that Philippe rou­
tinely shuts down his portable simply by 
turning it off: no saving his work, no 
exiting from Sprint. Just pull the plug in 
full confidence that everything will be 
there next tjme you power up. I'm writ­
ing this on one of the hottest days in the 
history of Los Angeles , with power fail-

Freedom ofPress. 


Over the last few years. Adobe Systems has 
brought forth some very revolutionary ideas. 

Such as the Adobe Postscript • page 
description language. Adobe ' Type Library. 
Adobe Illustrator 88: The Display Post Script .. 
system. 

Software that gives you the freedom to 
create professional-quality reports. news­

__,.,. ___ 
fs~~ --·---­-___ 
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letters. business graphics and more. Using 
virtually any kind of computer. IBM · PC. 
Macintosh. Mini or mainframe. 

That's why choosing printers with Post­
script software is your declaration of vendor 
independence. It's the only standard adopted 
by virtually every major company in the com­
puter industry. 

So any computers you have will work 
with any printers you buy equipped with Post­
script software. 

And that means even more choices when 
it's time to print. You can use laser and color 
printers. At a variety of resolutions. Or even 
professional typesetters. 

The Adobe Type Library also gives you 
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ure everywhere , so I appreciate a fea­
ture Iike that. 

Having given my conclusion, let me 
add some qualifications . Sprint is nor a 
text editor for everyone. Some users will 
love it. A good many others will really 
hate it. To explain why, I'II have to give 
some background. 

Sprint was originally based on 
EMACS , one of the world's first full ­
page text editors . EMACS was written in 
TECO for big multiuser minicomputers 
(PDP-10 and PDP- I I) at MIT by Rich ­
ard M. Stallman , generally known as 
RMS. Stallman, who is famous for his 
view that software ought to be free , gave 
EMACS away. If he hadn't, he'd be a 
rich man . In its day , EMACS was the 
best programming editor in the world. 

EMACS was then modified for micro­
computers by an outfit called Mark of the 
Unicorn , and it appeared as a CP/M 
commercial product called The Final 
Word. Later, they put out a PCompatible 
version. Sprint is two generations later 
than that. 

EMACS was a programmer' s editor. It 
was adequate for writing text-indeed, it 
was a lot better for that than anything else 

available at the time-but it wasn't de ­
signed by a professional writer. Some ad­
ditional features were suggested by writ­
ers , including me , but RMS is the arche­
typal hacker, and he included in EMACS 
everything he could think of. He then 
added a programming language that 
would let you do all the things he hadn't 
thought of. 

The result was a hacker 's dream- and 
very nearly a user's nightmare . Every 
key did something; EMACS was the 
original source for the joke about pro­
grams with Control-Alt-meta-cokebottle 
commands. The EMACS philosophy was 
that you could do anything you wanted if 
you would take the trouble to learn how. 
Surely you should do some of the work? 

I was invited to learn EMACS in the 
1970s when I had an ARPANET account 
at MIT. There was a TeachEmacs pro­
gram running on the MIT computer, and 
that plus determination got me familiar 
enough with the program that I could use 
it. I even wrote an early BYTE column 
on-line using EMACS, and for a whi le 
there wa a notion that Marvin Minsky 
and I would write a book together, with 
EMACS as the editor of choice. 

The Minsky project died because we 
both had heavy schedules, and, besides , 
you can't really do a major project at 300 
bits per second. Then I lost my AR­
PANET account. After that, I had no rea ­
son or opportunity to use EMACS until 
Mark of the Unicorn brought out their 
CP/M version and they didn ' t send me a 
copy of that for a year or so. 

By then, my mad friend MacLean and 
I had induced Tony Pietsch to customize 
his WRITE program to our specs . That 
was good enough that I wasn ' t much 
tempted to try anything else a long as I 
was using CP/M. When I changed from 
CP/M to PCompatibles , I didn ' t have 
MINCE (MINCE is not a complete 
EMACS) , or The Final Word , or what­
ever EMACS had evolved into by then . 
Consequently, I haven ' t really used 
EMACS for JO years . Then I got Sprint. 

A lot of the rough edges have been 
knocked off, but Sprint has kept a great 
deal of the flavor of EMACS. In particu ­
lar, it retains much of EMACS's flexibil ­
ity. You don ' t reprogram Sprint in the 
same way that you would have pro ­
grammed EMACS ; indeed , Sprint is 
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choices- literally hundreds of typefaces that is a powertul system that brings the power Because Adobe's Postscript software 
let you communicate any idea more effectively. of Adobe 's Postscript software to any PC or is your only guarantee ~"=t- 'M 

Adobe Illustrator 88 software gives you workstat ion display. oftruefreedomof . A~v..;i-
freedom , too. So before you invest in any laser printer, expression. L.~M._, 1Ncollro= 

It lets you easily create anything from sim ­ make sure ifs equipped with PostScript 
ple line drawings to complex masterpieces. software from Adobe. ~ Look 101 th.s symbol on computers, punters and 0111er 
Even if you can' t draw a straight line. For more information, call 800- Iii products that support Postscript software horn Adobe 

And our new Display Postscript software 29-ADOBE . ru>~wr Systems It's your ouarantec ol Quality and conncctlv1ty 
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more awkward in that respect. There' s 
no miniwindow in which you can run 
miniprograms. 

On the other hand, you can build 
really elaborate macros. either by put­
ting them together yourself or by putting 
Sprint in learning mode and simply 
doing what you want it to learn. There 
are features it doesn't have that I've got 
in Q&A Write (just because Q&A Write 
is easy to use doesn't mean it isn't so­
phisticated and powerful), but that's 
quibbling ; the bottom line is that Sprint 
has the most elaborate and powerful 
macro reprogramming capability of any 
editor on the market. 

Sprint 's concession to new users is an 
elaborate menu system, in which each 
menu item lets you call a submenu . It's 
all reminiscent of Wirth 's Lilith operat­
ing system. There's a fast way to bypass 
the menus once you're familiar with 
Sprint. Until then , you can cascade 
through the menus until you find (some­
times with some difficulty) what you 
want Sprint to do, and then have it exe­
cute the command from within the menu 
window . 

The menus include a truly amazing se­
lection of predefined macros and prag­
mas (sort of a programming primitive 
command) . There's a DeleteToLineEnd 
pragma, as well as Del eteLine. Either 
one can be assigned to any Alt or Control 
keystroke you like. There's also exist 
[filenwne] , which returns TRUE if the 
program can find a disk file called file­
name. There 's mark, which will put a 
mark in your file. There's SetLeft­
Indent , and DeleteRegion, and flags , 
and I'm sure you get the idea. There are 
literally dozens of such pragmas, and in 
case you can't do what you want with 
one, you can probably build a macro out 
of several to do the job. 

In addition to all that, Sprint comes 
with a series of preprogrammed setups 
that allow it to emulate the command in­
terface of a dozen other popular text edi­
tors. Note the emphasis on command; 
Sprint does not, contrary to what you 
may infer from Borland's advertising , 
emulate the screen and reporting inter­
face of any other word processor. Sprint 
looks like Sprint no matter what it's 
emulating. 

Of course, you can do a lot with 
Sprint's screens, too . Colors are adjust­
able. So are on-screen margins . Also , 
you're not stuck with what you see on the 
creen: Sprint , like Electric Pencil , 

WordStar, and WRITE, lets you embed 
print formatting commands into the text, 
o that what you see isn't necessarily 

what you get. For some people, that's a 
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feature . Others, however. will consider 
it a bug . 

Sprint's use of embedded formatting 
commands means that Sprint files are 
clean, plain ASCII with some control 
characters. That makes it easy for popu­
lar writer-assistant programs, such as 
Grammatik III and Readability , to ac­
cess and alter Sprint files . One of my 
main difficulties with Q&A Write­
which is what I'm still using-is that it 

lot of 
the rough edges have 

been knocked off, but 
Sprint has kept a great 

deal ofthe flavor of 
EMACS, an early full­

page text editor. 

stores a status word for every line. This 
gives Q&A Write great power but makes 
it impossible to use any kind of external 
program that changes line lengths . 
Microsoft Word has much the same diffi­
culty. Sprint doesn't. 

The good news, in other words, is that 
Sprint really has retained the old 
EMACS flexibility . You can use it to de­
sign your own basic interface, then begin 
to add macros until you 've got something 
that's extremely powerful and uniquely 
yours, adapted to the kind of work you 
do . After a while you 'II have written 
your own text editor , one that caters to 
your every whim and idiosyncrasy. 

The bad news is that Sprint isn't really 
very nice until you've done the customi­
zation. Indeed , when you fir t set the 
program up, it can drive you half out of 
your mind. No matter what emulation in­
terface you adopt , Sprint isn't going to 
work the way you expect it to- not until 
you get used to it. Vanilla Sprint is pretty 
god-awful , especially if you're asking it 
to emulate something else you 're accus­
tomed to , because while Sprint in emula­
tion mode may-more or less-do what 
you expect it to when you give it a com­
mand , it sure won't look like what you 're 
accustomed to seeing while it does it. 

Of course, this all reminds me of Xy­
Write, which is also easily customized 

and isn't very useful until you've done 
that. XyWrite has been around long 
enough that there are precustomized spe­
cialized versions, such as Nota Bene , 
adapted for particular purposes . Sprint 
is still new, but T predict it won't take 
long before third parties will sell you 
Sprint customization packages. 

More important, though, is Borland ' s 
upgrade policy. If you buy a copy of 
Sprint now, you can have confidence that 
Borland will pay attention to user and re­
viewer complaints and sugges tion s, 
bring upgrades out in a timely manner , 
and not charge you a fortune for the up­
grades when they're released . I've made 
several suggestions that Philippe Kahn 
has his people working on , and I'm quite 
sure I'm not the only critic he pays atten­
tion to . As an example, Sprint doesn't yet 
import and export Atex files, but Bor­
land is working on it. 

Sprint makes it pretty easy to change 
over from your old word processor , in 
that it will import and export files to and 
from DisplayWrite, Microsoft Word, 
MultiMate , MultiMate Advantage, Wang 
!WP, WordPerfect 4.2 , WordStar , and 
WordStar 2000- and, of course, ASCII. 
The conversions are quick and painless . 
Even if you hate Sprint, it may be worth 
buying for this feature. I have seen con­
version programs no better than this sell 
for more than Sprint does . Of course, it 
does not convert Q&A Write files , which 
is one reason I'm not using Sprint to 
write this column . Maybe a later version 
will. 

My conclusion on Sprint is that if 
you 're a professional writer concerned 
with your tools , Sprint is more than 
worth looking into . 

Ifyou write a lot and aren't happy with 
your current text editor, consider Sprint. 

If you 're just getting started using a 
computer for writing , don't start with 
Sprint unless you're prepared to put 
some time into it. Sprint was written for 
sophisticated users who are prepared to 
put some effort into learning it and cus­
tomizing it. l don't mean that beginners 
can't use it; but they ' re likely to be frus­
trated for a while. Sprint isn't as easy to 
use as Q&A Write, for example. 

If you ' re responsible for setting up and 
customizing text editors for a whole 
bunch of workstations, Sprint is worth 
looking into. Assuming you know what 
you ' re doing, you can customize it for 
your establishment. Also, suppose you 
have engineers or analysts who prefer to 
use their own editor but you want to inte­
grate their work. Sprint can read in all 
their files, merge them , and write out 

continued 



Periscope's New Version 4 

...Gives you all the right stuff for debugging! No 
matter which model you pick, you have the 
same powerful software to help you track down 
hard-to-find bugs fast. 

l'ni"-. lpc·, l1:1rdw:irc :idd;. 
Iii<' Jlll\\'L·r w 'ull'l' 1lll' n·:il h · 
I• •ugh d,·huggi ng pr1ihkm' 

Tlw hrr.1k '1 u1 ' " 11d1 i.- 1, \'I HI 

ll rc·:1k i11111 1h,· ' Y'1,·111 :111y 1i111L' 
Yo u ··:111 1r:ll k do l\\ 11 .I hU)( 

111'1:11111\', 11r 111 '1 chn·k 
\l'h:11\goi ng11 11. \l'il ho u1 
11:1\'ill).: ill l'l' l"H JI l!I po\\'l ' I 

duwn .llld ll:IL'k up. Th:it \ 
re. illy ' "l'111I \\'hen 1·1111r I h~ NEW p fl!i.COp11 I 
'"1,·111 lt111g_, , Till' .;ll'i lt'h is m mory boord • ps all do!>u991ng 

1nfo1m~11nn nl1I 01 1hn 10'.v(l:t 640K C.in hn ur.. r11ni111 ·ludnl \\' ilh l'nhn•pl· I , 
AT•. nrl ~6 with 1n EGA I VGA tnt1 EMS bo ird 

l',·1j,, ope 11. .ind 1\'l'N " Ill' 111 

l'ct j,_. 1pc I h:" :1 E\V h11.1rd 
l\'tl h ~ l ~I\ of wrill" l'l'llll'l' il'll il :\ .\ I_ ll't' I cx p:ind:tl >k It> l.\ ll S. I'm l il l' i'l' t hLtllll' '"ll\\':11'<'. 

,.;y111h11l 1.1bk" .111d .11 1 rd:11cd tklluggi ng i11lorm:11i1111 :-.:u r111:1i llOS 1 nc: 11 1nr~· 

(illl' lo\\'l'I' (111)1\ ) 1' 1hu' 1rn:tl h fr""" 11p for \'11ur :1pphc.u icm _:11Hl l'nbn1pl' 
h pre 11c·r1nl fr, 1111 hung 1>\ l'f\\ I'll 1cn Ill .1 run .m'.1\ pre >gr.1111 I 11,· Ile'\\' 

l110:1rd ·, l11111pri111" 1111 h · _i.! 1-. . "' ~"" 1·:111 11 ,e ii m l'C. .\'I . :ind 1Hh '~' 1 1·Jll, 
" ·i1h Eli. \ i \ '(i :\ .111d E.\IS h1rn'th in,1:illcd (111 \1 p11"il>lc \\ Ji il Ji ll' p rn i11u' 
~(1 1\ lln:inl)_ 11 c:111 :iho Ile LN' li wi1 il l'l'rhL'l'I''-' Ill Ill prm·idl' :1dd11 11111:d 
\\ rll<: pt'<1l<:l'Jl·d 111L'l11 \l f\ , 

l'l'ri,n1pl' Il l h." .1 hu:1rd w11 h (1 11' 11 1 \1·ri 11: prtJtl·n,·d l ~ . \ .\l ill ''"re· Ille· 
Pn;,,·npe " ' f11,:1re :111 tl :1' mnrh :1 d d11111n: tl m t'11 rm:1111111 :1. '"II fi 1 .\ :-.:IJ. 

lhl· l'nbn1pl' 111 llo:ml :1dd :111111hrr pm\ t'1i'11I dinK·n, i111111 1 ~our 
1k·huggi 11 g lh l1.1nhnr<: h r1::1kpo i11 1, :111d rc::1l 1i111e· 1r:1t'l' hulkr lei \<1\1 
1r:1t·k down h ug' 1h:11 :1 '111l w:1rl' ·•>l'l l' llll'd tlchuggl'I' w11ultl 1 :i~l' 11111 l1111g 
10 l'intl. 11 r 1·:11i'1 !'ind :11 .111 ! 

lh<..• rcnscopo 111 h..:trd·"'il't' brcil~po1nt board c"1ptu1c9 mlormation m rl'._1l 1trnt•. w yov'll ltnd liu11•.1h,11 r..11\"t hr 
!oond with sorw. r 0\l!;Od dcbugg"r 

Periscope'• soffwaH Is solid, comprehensive, and 
flexIble. 

11 hdl" y11u debug I'"' :tl 111 u1 :1m · kmd 11!' pmgr: 11 11 yn 11 .-:111 \\' fll<' .. 1hm<111ghll- .ind 
c· llidl'nl l\ 

l'l'rbl'• ,,,,.., 111,· :m'\'"' i'11r tkhugging d'" iL'l' dr11 ,.r, , nK·11111 ry·r1· ,1tk111 . 11011 -IH > ~ . .111d 
in1crrup1·dr i\ 'l'n prngr:um_l'nhc11pc· \\'1>rb \\ 11 11 :111~ l:111gu:1gl'. :ind p rrn·idl'' '1111 rrl' .1nd.'11r 
'~ mllol ' upp11 r1 lor pr11gr.1111s \\'l'lllr n in h igh k\'l' I l:1 ngu.1gc' :iml :1,,rn1 hlrr. 

Periscope aoflwa l" &.David Nani:1n , P rcsidc 111 o f llndc r warc. In c. 

Pcril>{·o1x· 

~~ 

250 • pogo mnnuol 
(of ll lU EI' f:t m e) s ::tys th is a ho 111 the n e w 

Periscope Ve r · io n 4 : 


" i'L'fl\c11pl' In' :1 l\\':11 , hl'l'll :111 unhdit·\·:1hlc 

:1"t·111hln -lcn:I dl'iiuggn \ '1.'1"11111 1 li:i.; 

111rnnl ii illhl .11nri lic· "JlllTl' -lt"·l'I di.:huggn 

:1, \It ' ll :\'1tk frnm 111:1111r c 11 h:1mt·111l'ill ' likl· 

1h,· "1u1'lL' k\d 1mpn 11,·rnl·nh..tl l 1hc· li11k 

ch:111g'-'' m:1l;c :1 rL·:1ll~ hig di lkrl·nl'l'. 1110 hir 

ilhl. ll ll'l'. ,ymhul looku11' :111d db:i•"'·mb lic' 

.11't· 11 111i11·:1hh' 1:1"t·r. :int i h ighligh1 ing lhl· 

rcgisin' 1h;11 IUI'<; d1:i 11gnl rn lh 111:1ko Ilk 

o·,,n. on 'l' ag:1 i11 . l'n iscopt· h:1~ r:11 .;nl 1hl' 

indm1n ' 1:111d.1rd fnr lkhuggt·r,! .. 


in I 1llr-r1 Tho P11ri,cop tii1 ,,~ ,,_,, ,,.. ,1..-h pnablA rou Jo 
tt CC''-'+ r from ,t hun'J 1.tf~h·m lncludvd with .10()1•1~ I II Jfld ltl 

Circle 199 on Reader Se,.,,ice Can/ 

What's New In Periscope 
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SYSTEMS represents the state of the art in 
computers and communications. The 11th inter· 
notional trade fair and congress will be held 
in Munich in 1989. SYSTEMS is on absolute mustSP ECI AL 
for the entire OP industry. Highly qualified 

EDITION 

experts and decision-makers, distributors, 
buyers and OEMs from all over the world 
gather information at SYSTEMS on modern 
communications technology and applications. 
Make contacts that are worthwhile! In 1987 
alone, there were 146,000 visitors to the trade 
fair. SYSTEMS 89 offers the right setting far 
optimum product presentation and for profit­
able talks between users and suppliers. 
If you need further Information, simply ring: 
Munich, Phone (891 51 07·0, Italy, Phone 
0376·96923516, fraace, Phone (1) 45 75 62 56, 
Great 8rit111, Phoftt 01-948 Sl661MO 4625, 
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CHAOS MANOR 

NEW 
VERSION 5.0 

For IBM " PC's. XT's. AT'S and 01hor DOS machines. Needs only 1 disk 
drive and 128K memory. This is lhe one you·ve heard so much about · wi th 
last compile limes. small object code modules. nol copy protected. no 
royallies, and clear error messages Version 5.0 is based upon ANSI· 74 
standards with new dynamite features includmg: 

. • Nesled IF's and nes1ed cond1t1ons. 
· ·Indexed files (ISAM) with up to 24 keys (includes START verb). This 
o 	 ~ advanced leature requires 1he soflware package Btrieve • which is 
"' r 'i ~~ optionally available. 

H E · ACCE PT (line, column) numerics with decimal poim alignment. numeric 
checking. AUTO-SKIP. SECURITY. LENGTH-CHECK. EMPTY·CHECK. ATTRIBUTE (color) . FROM ES· 
CAPE KE Y, DAY. DATE. TIME. DAY-OF-WEEK. 
• Fas1 memory mapped DISPLAY's (hne. column) ERASE. BE P. ATTRIBUTE (color) Can display 

enlire screen w11 h one DISPLAY sta1emen1. 

- Windowing , pop-ups. color and overlays. This advanced lea1urc requires 1he software packago 

Saywha1?1 " ' which is oplional ly available. 

• An easy 10 use. COBOL source code EDITOR w11h aulo line numbering. A-margin. B·m<1rg1n 1ab1ng wilh 

lull screen cursor con trol . 

Also available: U1ah SuperSort • . a fast son program callable lrom Ulah COBOL. U1ah FORTRAN: U1ah 

BASIC: Ulah PASCAL : Utah PILOT. Used by 50.000 professionals, s1uder11s and teachers 1n 40 count ries. 

30-day money back guarantee. Discover the ease and simplicity ol COBOL. today' 


[LZ:SJ ct Sinco 1977 Phone order rushed ~ Ellis Computing, Inc. 
by UPS 2nd Day Air: [~ 5655 Riggins Court, Su ite 1 O 
(702) 827-3030 Miiiill Reno, Nevada 89502 

IBM as a. registered 11ademark ol International Bus1n ss Machines. Inc 81r1cvc is ~ 1eg1stered trad ml!rk 01 Novell , Inc 
Saywhat'' ls a 1r.ademark ol The Research Group. SupcrSorl ts a reg:1ste1e<J trademark ot M1cropro 1n1erna11onal Corpora11on 
Utah COBOL is a trademark ol Ellis Compulmg. Inc. t987 Elhs Computing Inc 

Diego public domain programs for my 
Mac II. (Available on most Mac bulletin 
boards. or bug Alex to get them onto 
BIX.) Now when I turn on the machine, I 
get ruffles of drums, the Twentieth Cen­
tury Fox fanfare , and barking dogs . It 's 
great sound, amazingly good quality for 
such a little speaker ; indeed , it ' s good 
enough that I'm going to treat my Mac II 
to a real speaker and sound system . 
There are other fun programs, too . 

One of the guests at the party was 
Kelly Freas, probably the best-known il ­
lustrator in the science fiction world . I'm 
rather proud of the book covers he ' s done 
for me. Kelly and his new bride Laura 
(she ' s at our local good music station, 
and on the air right now) were wondering 
what they should get for a computer, 
given that they'll need it to run his busi­
ness . I thought about that all night. 

I'm recommending a Mac IL For ar­
tistic work, Kelly would probably be bet­
ter off with an Amiga; but I can't recom­
mend that machine to him for his 
business . It's not that the Amiga can't do 
the job, it's just that neither Kelly nor 
Laura have much experience with small 
computers, and I'm afraid the Amiga 
isn't reliable enough unless you know a 
lot about the machine . The Mac II is just 
more stable. 

I could have recommended a good 
80386 PCompatible like the Zenith, e ­
pecially now that SoftView has put out 
MacinTax in a PCompatible (Windows) 
version ; but that 's a stick shift machine . 
Mostly though , I think Kelly will just 
plain have more fun with a Mac . 

I did notice that at my party people 
stood in line to play with the Amiga. 

Winding Down 
I'm out of space and there's still tons of 
new stuff. I have a new Vega VGA board 
from Video Seven that' said to upport 
Windows/386 at blazing speeds; I can't 
wait to try it. There's Shoebox , a pro­
gram that's supposed to help you manage 
small businesses (the kind that stuff re­
ceipts and notes into shoe boxes) and is 
spoken highly of by people I respect. 
There's a whole raft of scientific and en­
gineering programs from MacNeal ­
Schwendler. They do practical problems 
like heat transfer flight dynamics , and 
civil engineering, and a number of pro-' 
fessionals swear by them. 

I've got new facsimile and CD-ROM 
equipment for my Mac II. 

The book of the month is by Robert 
Forward and Joel Davis , Mirror Matter 
from Wiley. Bob Forward is senior fel­
low emeritus at Hughes Research Lab· 

continued 

unit tables are all scrambled up . After 
you run the Tutorial program (and you 
had better run it , because Lascaux 's user 
interface is quite hostile and rude into the 
bargain) and then try to run the program 
itself, it won ' t know what you ' re doing , 
and if you try to examine the units it 
thinks it understands , you'll see only 
garbage. The only remedy is to go back 
and run Install again . 

After that, you ' ve got to do some defi­
nitions . Lascaux understands what a 
" sec" is, but if you want something per 
second , you'll have to tell it that l second 
is one sec. It knows "ft" but not "foot." 
There are other bothersome omissions. 

If you ' re trying to define complex 
units, you can really go nuts . Although 
Lascaux ha some units that have spaces 
in them-Light Year is an example- if 
you want to define something as, say , 
furlongs/ fortnight, you must 11ot type in 
the " / "; instead , you just put in a space 
and hope that the program infers what 
you want. 

Once you get past the badly designed 
user interface, Lascaux actually works 
pretty well. It 's fast. There are built-in 
units and constants . Oddly enough, how­

ever , " Speed of Light" is a constant (in 
meters/second- or as Lascaux would 
have it , meters sec), not a unit. You can't 
define the unit "c" as Speed of Light be­
cause " C" is defined as a coulomb, and 
apparently the program isn't case-sensi­
tive unless it wants to be. l see I'm com­
plaining again . 

There is a rather badly documented 
" rename" feature ; judicious use of that 
will solve a fair number of this pro­
gram's problems . Indeed , the program 
itself is better than my impressions of it , 
which proves that if you ' re going to mar­
ket programs, you probably ought to put 
a good bit more time into editing the pro­
gram documents and smoothing the user 
interface than most programmers do . 

I do find Lascaux useful ; perhaps I 
ought to revive my old classification of 
" infuriatingly excellent." 

Incidentally , the speed of light is 
1,802 ,617, 752 ,326 .41 furlongs/fort ­
night. 

MacMadness 
We had a party here last night , and my 
son Alex's friend Clydene Nee brought 
up ome University of California at San 
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We have the technical 
expertise to ful f i ll your 
special ized needs in so f t ­
ware development . c 1rcu1t 
design . data analys is, CA O 
and much more . Call Laday! 

• No one offers you more variety. 

• 30-day Money-Back Guarantee• 

• Latest versions 

• Over 500 name-brand products in 
stock , if you don ' t sec it-call! 
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DEBUGGERS 
08'ECT·DRIENTEDLANGUAGESSoftware Development Tools 	 5 11 43 PeOf'~~rJ!~ i scope P roducots C/\LL ACTOR , Wh1tcw.1ter Group $ 439 

121 ADVANTAGE C • · , Lifeboat 479:~==~~=: re:~:~~i~J organ Comput ing 89 PforC e • 1 , Phoen1:.. 215
ASSEMBLERS 	 COllOL Tdebug Pl us V.4.0, Turbo Power Sot 39 1 85 

ADVANTAGE Dlsasnmbler, L1tebaiat S 279 MS COBOL, M•crosof s 599 w/Source 80 ~~:::~::t~~·2~2·tat< 169 
Micr 1:1 1oft Micro Auembl er 99 R..tio COBOL 	 794 Pli186plus , Phoenu; 215 
OPTASM, SLR Syotems 	 109 RM ICOBOL.85, Austec 999 OPERATING SYSTEMS 
Vi1ibloComputors•. 80286 90 SCREENIO, Norcom 382 EDITORS Microport DOS Moro• S 219 

S CALL Mlcr'l/lort S~s VIAT 549BASIC CALLPASCAL ~~~d in~~~xs ~~r v 	 16§Fl1th0 up, Sol t.warc Bottltng Co s 80 169
MS Pascal, M1crosott s 199 Other Microport. SCO, Wendin Produc ts C/\LL 199 268~~ ~~~~~imc s.o 	 Turbo Pnnl, Borland 6969 151Professional Pasc1I, Met aware . 	 549OuickPak , Crescent Software 60 120 SCREENS/WINDOWS

T BASIC. rransErn Corp 	 453 90 CSc1pe,Oakland Group $ 282Turbo Bnic, Bortund 70PASCAL LIBRARIES ITURBOI Green leaf D~tl Wlndolllls 	 219Turbo Buie Toolba1 es, Borland ~§ 269 MS Windows, Mocrosoft 69s 289 165 MS Window• Oevolo p. Kit, M.crosolt 	 31990 185 PANEL Plus, L•leboal 	 39569 131C·torp, Gimpel s 232 PANEL /OC or ITC 99 
Lottite C 299 

ea 
179 	 1d9~~·d~~,c(a~r8:i~vteJ'er,~~~~rC;~gt1ve• /Source 	 499 101 	 259 

Microsoft C 	 299 101
Ou iclr.C, M1croso1t 69 
Turbo C, Borland 69 

MODULA-2 	 at~i:::,~0~J~e~1 1 
CLllRARIES LOGITECH Modula-2 CBTREE, Peacock System 

cTOOLS PLUS 5.0, 91n•SC s 101 Compilor Kit s 81 c·tree, Faircom 
CUtili ty Library, Essential 125 D1velopm ent Syatem 199 •·t••• 

Toolkit 
Greanluf Turbo Functions 79 
E111ntial Cammun lc1t lons 	 125 

Stony Brook Modul1·2 1~9 mIU1 1~;;,~~~·c• 
Greenlnf Comm library 69 dBC Ill PLUS 

db.VISTA OR db QUERY, na1maGreenleol Functions 55 386 DEVELOPMENT TOOLS XOL, Softcralt Greenleaf SuperFunctions 179 
PlorCe, Phoenix 215 s 66 

GRAPHICS279 839lLm~3g~T'oL~E~~ti101sc 	 101 459 ADVANTAGE Gr•phic1, L1febont 
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FILE MANAGERS 
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Xtrieve 
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169 
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101 
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MothCAD 2.0 MathSOll 282 Fo r Math, Shantha Software 
Mi th Mat~ MCAE Technologies 89 Lotus M1nuscript
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CIRCUIT DESIGNISCHEMATIC CAPTURE 
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Schem1 II Omat.1on 449 Autosketch, by Autodes< 65 ~~A

0;m~~i~~~~i~wes 59 L•hcy F77L FORTRAN 429 
smAATWORKA W1nrel Carp 849 SReed Enhanced Version 79 P-STAT 6 Lahey Poraon1I FORTRAN 89 
lingo PCB . 11<.CEL Teen 469 Design CAD, American Small Bus Comp 219 § M1thP1c, S'i.stohc Systems 44 5 The Scientif ic Wheel, Dolin Inc . 9 
Tutgo Route! 1 239 39 Microsoft FORTRAN wlCodeV iew 299SPSS/PC • 	 7

469 g~:H: l~ ~.~~\:~:~g;es 1ght 169 St1tP1c Gold, Wolonic~ Assoo1otes 5 Numerical Analyn, Magur. 249T1ngo Schem1tic 	 469 
T1n90 Tool• 	 279 EASY CAD, Evolution Comout•ng 139 STATS · • StatSoft ~~§ Plotm1tici.M1crocomoat1bles 119SY STAT
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"A \I I· ltl t • US •,e11 t U SSNAPSHOT STORAGE SCOPE 	 495 LOGITECH Series 2 Mouso 89 International Orders: 914-332-0756qrr ,,.fj 11 ,·, ,,,.tt .r 11 rr,18~t:I~~:~; t~ ~ ~~ri Unkel Software 	 109 Microsoft Ser or Bus Mou se 99315 t•c.n.l ·,er. re ·~" l,Jt (' c.1119 Ir;;• 1J<Cu1 ,, 1 • utc~UnkelScope Lovol 2 • 	 499 :~~·;~~~d~•S 139 • lnt~r"ul ..J! >1! nrd t, JotJ JSUMMAMOUSE , Summ19rophic1 99 $ HJ t ,1rr •,mrt 11rf' t: 1tr 11tu1•PLOTTING AND GRAPHING 
• p ,, l° '• ,JllU tJO:•t•f' r,m,1, 
l l ld!1qt_' '•'o tllUrJ l r 1Ut • t ' SL~erlL53 e
• Oulua •rid Corpi.,.nes 499 
Buyer• uu rar t p•ci•I 

80 
209 

rat•• · 
• M•ll or4en nuat 1ftchult 
ph•nr n11mhr. 
• ,,~ ~ f [)I' dl' t .1 , ~for t • t •tu s 1 500 Eng•fc!~~f~pg

'( i 11 t!'l :t t•.1 ! 1 t .irt•r•, 419 ....en ! ! ,,., r~ · t utn•, I ,J
129 .,~.i·" .1·1· 1roh•1. 55 South Broadway, Tarrytown . NY 10591 

459 
279 
199 
25 

EDUATIDN SOLVE AS 
Euroko: The Solver, Borland 

APL LANGUAGE 
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ChiWriter~ 

How are you currently producing your scientific 
documents? Are you using a " golf ball " style 
typewriter? A regular word processor, hand let­
tering the special symbols? Are you fighting 
against a ' 'what-you-see-is-delinitely-not-what­
you-get " system with a special command 
language? Or are you using one of our com­
petitors ' expensive and Inflexible programs? Find 
out how ChiWriter can solve your scientific word 
processing problems. 

,- • - <•- µ> t
.\ I -r-d-- 0 • 

2 n _,. 

0 

)~r:~ 

~ 

From an ocrual Ch/Writer scroon display 

Powerful Scientific/Multifont Word 
Processing at a Reasonable Price 
ChiWriter is a complete word processor, designed 
especially for scientific and foreign language text. 
Its features include: Intuitive formula editing com­
mands, automatic pagination , variable headers 
and footers, footnotes , box draw mode. a notepad 
window. and an integrated spelling checker. 

Best of all, ChiWriter is completely "what-you-sea­
ls-what-you-get." Even complicated formulas can 
be entered easily because the screen display cor­
responds exactly tp the printout. 

ChlWriter runs on an IBM PC with CGA graphics, 
2 floppy or 1 hard/1 floppy drive, and an Ep­
son/IBM compatible 9 pin printer. HI res screen 
suport (Hercules, EGA, VGA, AT&T), 24 pin printer 
support , and laser printer support (HP LaserJet, 
Postscript) are available. 

In Short: An easy-to-use WYSIWYG package 
with powerful scientiflclmultifont word process­
ing at a bargain price. 

PC Magazine, July 1988 

,------~--, 
Ch1Wriler Program $24.95 S99 95 II Hi Res Screen Support S24.95 
24 Pin Printer Support $24.95 II Laser Printer Support S59.95 
International Keybmud Support S19 95 I

I Chemistry Support S49.95 
Wo1d Perfect Convert er S49.95 JI Conograph1c font Set St49.95 
MergeChi Mail Merge facility S24 95 I 
lndexChi Index Generator 559.95I Shipping & handling S~o-c--c-

1 SS U.S & Canada. $10 Europe. SIS elsewhere I 

I I• ne 

I Addrr.ss I 
I cw I
I State Zip Country J 

I 
Pt1one ( I 
Payment hy Choe• P111 cl1 01'C 01dc1 VISA I MC 

I Ca1d ;, Exp / J 

L - ----- - -- ~J 
Horstmann Software Design Corporation 

140 E. San Carlos Sl./P.D. Box 6039 
San Jm, CA 95150-5039, USA 

(408) 298·0828 

horstmann~ 
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Items Discussed 

Actor ........ .. . . .. ... ................. $495 
The Whitewater Group 
Technology Innovation Center 
906 Univer ity Place 
Evanston, IL 60201 
(312) 49 1-2370 
Inquiry 935. 

hoicc Words . ....... ....... .......... $99 
Proximity Tech nology , Inc. 
35 11 Northeast 22nd Ave . 
Ft. Lauderdale, FL 33308 
(305) 566-35 11 
Inquiry 936. 

Fast TRAP 
erial version ........... .. .. .. .. .. .. $149 

bus version .. .. .. ........ .......... . $169 
MicroSpeed 
5307 Randa ll Place 
Fremont, CA 94538 
(415) 490-1403 
Inquiry 937. 

La caux "The Intelligent 
Calculator" .......... .. ........ $59.95 

Lascaux Graphic 
3220 Steuben Ave . 
Bronx, NY 10467 
(2 12) 654-7429 
Inquiry 938. 

oratories and knows more about gravity 
and antimatter than anyone except Ste­
phen Hawking and Roger Penrose . He 
also writes some good science fiction . 

One computer book of the month is by 
Nancy Andrews , Windows from Micro ­
soft Press. Fair warning: it 's an "offici a l 
guide" and therefore glosses over all the 
problems . I recommend it as a good in ­
troduction to what Windows is all about, 
but if you want to learn about Windows 
warts and all, you'll have to go else­
where . The other computer book of the 
month is by Gerard J . Ho! zmann , Be­
yond Photography, the Digital Darkroom 
from Prentice Hall. It will tell you a lot 
about what can be done with digital 
image processing and how to do it. Some 
of it' s amazing . I wonder if photographs 
will be courtroom evidence any longer. 

The ga me of the month remains Stra­
tegic Conquest . We still haven ' t got it to 
play on the Mac II , but it goes great guns 
on the Mac Plus . The game of the month 
would have been F/A-18 Interceptor 
from Electronic Arts for the Amiga, but 
there was a problem . Once in a while 

NewWave .. .... .. ............... .. .. .. $ 195 

Hewlett-Packard Co. 

3000 Hanover St. 

Palo Alto , CA 94304 

(415) 857-1501 
Inquiry 939. 

Special Days .......... .. .......... $39.95 
Footprints in Hlstory ........... $39.95 
The Salinon Corp. 
P.O. Box 31047 
Dallas , TX 75231 
(2 14) 692-9091 
Inquiry 940. 

print ....... . . ........... .. .. .. .. . $199.95 
Borland International. Inc. 
1800 Green Hill s Rd . 
P.O. Box 660001 
Scott Valley , CA 95066 
(408) 438-8400 
Inquiry 941. 

WindO\\o'S/286 ....... .. . . . ..... . .. ..... $99 
Windows/386 .. . .... .... .... .. ... . ... $ 195 
Micro oft Corp . 
160 11 Northea t 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(206) 882-8080 
Inquiry 942 . 

someone gets lucky and gets to play the 
game, but most of us can ' t get past the 
crazy code-wheel "security " system. It 's 
far more complicated than the game it­
self. I might even prefer copy protection , 
except that Electronic Arts is the outfit 
that had a scheme for the Commodore 64 
that caused the machine to bash its disk 
drives out of a lignment. Het1ven knows 
what they could do to an Amiga . We ' ll 
tell you more about F/A- 18 Interceptor 
when we can find a cryptographer to help 
us with their code wheel. • 

Jerry Poumelle holds a doctorate in psy­
chology and is a scie11ce fiction writer 
who also earns a comfortable living wril­
ing aboUI computers present and fU!ure . 
Jerry welcomes readers ' comments antf 
opinions. Send a self-addressed, stamped 
envelope to Jerry Poumelle, clo BYTE, 
One Phoenix Mill Lane, Peterborough , 
NH 03458. Please pllt your address on 
the letter as well as on the envelope. Due 
to rhe high volume ofletters, Jerry cannot 
guara11tee a perso11al reply. You ca11 also 
comact him on BIX as "jerryp. " 
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BUY THIS! 


Looking for a 

Personal 
Information 
Manager? 
"Look no further .. 
PC-OUTLINE 'f,vYTM 
is the one to buy!" ,.,,­

PC Week 

PC-Outline Pills is an intuitive tool 
that mana~es words, projects, 
thoughts, ideas, people and, yes 
. .. your productivity. 

With astounding efficiency, 
speed and ease! 

PC-Outline ?f.!;r' 
It thinks of things 
you're too busy to 
think of. 
For instance, putting random 
information in its right place. 

It does to ideas, tasks and 
projects what spreadsheets 
do to numbers. 

· Ou r Sh;ueWarc versions ore older vl'rs ions of lhc product, 

u cc '"'" W' OS 

The text editing features are so 
powerful you can actuaUy use 
PC-Outline Plus as your pop-up 
word processor! 
Here are just a few of the many 
features that make PC-Outline Plus 
"the one to buy": 
• 	Powtrful Word rrocessor • q windows 

..:Jp.lbi li tias • Pr ioritizi ng 
• O utlin ing fl'ntures • M<1cn1s 
• rrojl'ct manager • Mc1nory Reside nt 
• Cat ··gor y view/sort option 
• WordPcrfecl,I WordS ta r ~ & • Auto save 

MS \Vord '" uscr· intcrfoccs • And MORE! 
• 	FREE and TOLLFREE 

support for 1 year 

We call this feature "Hide & 
Show." You'll call it a godsend. 
With the touch of a key, suddenly 
an outl ine shows only the essential 
points . One keystroke will reveal 
the details again . 

A little skeptical? 

Get a copy of PC-Outline to rry for 
30 days. (And while you're at it, 
pass copies around to your friends 
and associates for their evaluation.) 
If not totally sold on us, don't pay 
us a cent .* 

No risk. No hassles . No fooling! 
(This free 30 day evaluat ion period is 
available on all Brown Bag Software" 
products.) 

Lotus°'? Load US! 

Quantity discount and s ite licenses availoble. 


To order call: 


800-523-0764 
ln California, call (408) 559-4545. 


Introductory Price: 

"9S (7"' shipping & handling 


.l. CA residents add sales tax) 

Brown Bag Software® 
File #41719, Box 60000 
San Francisco, CA 
94160-1719 CB•• 

BROWN 

1".G 

TM 

State-Of-The-Smare 
but ate (ul\ -featurcd & full y-runctional and yours tu lry for,, FRE.£ 30 day ~v:.1u:i.ti on pe riod . Offices in Lundun 01 8311106-

il:l Copyr ight 19~8 Urown Bag Soltware. Campbell CA 9500!! 
Koln 022·17710923-Copcnhagcn01933837­
Ams terdam 020 233408- Ziinch 01 2146224 
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THE NEW STANDARD FOR 
HIGH PERFORMANCE 
STATISTICAL SOFTWARE 

Apowerful, comprehensive, elegant, and uper·fast statis· 
tical package for IBM (PC, AT, P 12) and compatible 
computers. I The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intetli· 
gence; even complex analyS€s req uireonly a few keyst rokes 
(batch processing is also supported). I CSS features compre­
hensive ,state of the art implementations of: Basicstal istics, 
Mu//.i·wa.IJ freque11cy lab/es, Nonparametric statistic , 
E:rpioralory data analy>is wit// mwlytir. graphs, Multiple 
reyressio1111wll10ds, Timeseries analysis with modeling and 
foreca._~tillg (incl. full. ARJMA), Ge11eru/ ANOVAIANCOIW 
MANOVA , Contras/ analysis, Discriminant . .functfon 
anal,11~'is, Factor analysis, Princi7)(ll compo11e11ts, Multidi· 
mensional scaling, !lent analysi 'Reliability, Log-linear 
analysis, Cluster analysis, Non-1-inear estimation, LogiV 
Probit analysis, Cauonical aualy is, Suroiml and Failure 
Time analysis (Censored data), Qua/ily Control analysis, 
and much more. I All statistical procedures are integrated 
with fast data base management and instant , presentation 
quality graphics (over 100 types); fu ll support for all mono 
and color graphics boards (i ncl. VGA) and over 100 plotter.; 
and printers (incl. the HP and PosL~cript standards). I All 
CSS screen output is displayed via customized ScrollsheetsTM 

(i.e., dynamic, user controlled, mu lti ­layered tables with cells 
expandable into pop-up wi ndows); all numbers in a Scroll­
sheet TM can be instantly converted into a variety of 
presentation quality graphs; contents of different Scrol.1-
sheets™can be instantly aggregated , combi ned, compared, 
plotted,printed ,or saved . I 'I11e nexibility of the CSS inputl 
output is practicaUy unlimited : CSS offers an intelligent 
interface(read/write) to all commonfile fom1ats(Lotus, Sym· 
phony, dBll, dBlll +, Dlt: SYLK , . . . ) and ·pecialutilities to 
easily access data from incompatible programs; graphics can 
be saved in fil es compatible with desktop publishing pro· 
grams (Aldus, Ventura). I C 'S data file can be as large as 
your operating system (DO. ) allows; OSJ2 version coming 
soon. I CSSprecision exceeds the standards of all com mon 
precision benchmarks. I Technical note: 171e CSS user 
inteiface and all UO um: wriUe11 in A~mblcr and bypass 
DOS; grnp/1ics and dala management were wrillen in 
Assembler and C; lhe computatiml(l/ algorithms were 
written in Assembler and optimized Fortran. I $495 (plus 
S5 sh/h); 14-day money back guarantee. 

Circle 246 on Reader Service Card 

StatSoft 
2325bst 13th Street • TUl541, OK 74104 • (9 181583-4149 
F11: 1918) 583-4378 

:-..:.~":"" :.; :..·.t~ - - - · -" .......... . 

:..:. ;.:..;::-..·; ;::Y' ~ - - =·­·- ­--. 

Onneas Offices: StatSolt ot Europe (Hamburg. FAG), ph: 0401420034 , llllSGfl UIC (londoll, llK). p~ : M3eis·1a0ss or31(1561 . H11m1 Softwlre (Mllbo . .. 
umo, AustlllUa~ pfi : 613'<197-4276 . .. ' 



EXPER T ADVICE 

APPLICATIONS PLUS • Ezra Shapiro 

SPRINT 
WITH CAUTION 

Borland's new word 
processor doesn't live 
up to Ezra's 
expectations; plus, 
more on project­
management software 

W
hen Lotus announced that it 
was pulling the plug on 
Modern Jazz for the Macin­
tosh, I was somewhat disap­

pointed. The Mac universe could use an­
other strong integrated product; I'd been 
hoping that the program would be a 
worthy challenger to Microsoft Works. 
However, it takes guts (not to mention fi­
nancial stability) to do what Lotus did, 
and there's a lot of merit in abandoning a 
product that simply doesn't measure up, 
even if it means discarding years of labor 
and a significant cash investment. 
Though Lotus has taken heat for its in­
ability to bring Modern Jazz to market, 
you have to admire the company's com­
mitment to quality. It has sent a strong, 
comforting message to its customers­
past , present, and future . 

I am far less troubled than I used to be 
by companies that fail to meet their an­
nounced shipping dates. If it takes a few 
extra weeks or months to deliver a prod­
uct that's bug-free and reliable, the wait 
is a minor inconvenience. I'd rather lose 
time than data. 

But what can be said about big firms 
that release substandard products? What 
does it say about their attitude toward 
their customers? Something to think 
about, isn't it? 

Too Much, Too Late 
Sprint: The Professional Word Processor 
(Borland International, $199. 95) should 
have been a winner. The theoretical ap­
peal of the program is unquestionable : 

ILLUSTRATION: MARY A N SMITH © 1988 

You ' re promised an editor with powerful 
formatting capabilities, a selection of 
user interfaces, and one of the most ex­
tensive macro languages ever devised. 
The price is quite reasonable for a full­
featured word processor. And it comes 
from the company that brings us such 
jewels as SideKick, Reflex , and Para­
dox , all of which rank among my favorite 
program . 

Unfortunately, Sprint is nothing to 
write home about. It doesn 't qualify as a 
total disaster , but cosmetics are slipshod 
and Sprint's most highly touted fea ­
ture-the ability to switch among a half­
dozen "user intr. rfaces"-is far less im­
pressive than Borland's advertising 
would have you believe. The product 
seems somehow strangely unfinished; I 
couldn't escape the sense that I was 
working with a programmers ' prototype 
rather than with a final release . The 
menus are unappetizing lists of com­
mands that pop up gracelessly ; Borland 
has given us better-looking word pro­

cessing in both SideKick and the Turbo 
Pascal Editor Toolbox. 

I was di sa ppointed with Sprint. 
Though I've tried for over a month to de­
velop some affection for it , I just can't do 
it. I've come to expect miracles from 
Philippe Kahn ; perhaps I was simply de­
manding more from Sprint than any MS­
DOS word processor could ever give me . 

Installation starts out looking easy but 
turns into a headache. The Setup pro­
gram opens with a menu that suggests a 
pleasantly mindless cruise through a 
series of configuration options . The 
numbers on Sprint's 11 disks have little 
to do with the sequence in which their 
contents are loaded ; I had to do a mad 
dance of disk shuffling. 

After install.ing the mai n program 
modules , the Setup program asks if 
you'd like to have it modify your AUTO­
EXEC .BAT and CONFI G.SYS files without 
telling you what it intends to do to them 
(a practice I despise) ; you can opt to have 

cominued 
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it make the changes or to copy examples 
of the two files into your Sprint direc­
tory. Since I'm wild about punishment, I 
decided to let it make the modifications . 
Instead, the program gave me the exam­
ples. When I went back and requested ex­
ample. , hoping to get the changes, it gave 
me the examples again. 

All hell broke loose when I got to the 
printer-installatiori segment. I selected 
an option that would let me specify the 
port to which my printer was attached, 
and found myself locked in an endless 
loop in which the program kept request­
ing the Setup disk and refusing to recog­
nize that the disk was, indeed, in drive 
A. I was able to hit the Escape key and 
exit back to the main menu , but from that 
point on, one of the screens having to do 
with printers kept on appearing in the 
middle of totally unrelated operations. I 
tried this several times, choosing differ­
ent printers , and the result was always 
the same. I could have Sprint send output 
10 the standard PRN device or to a file ; if 
I wanted to pick a port , J was flat out of 
luck. Ouch. · 

After about JO runs through the Setup 
program, I figured Sprint was as in­
stalled as it was ever going to be . Choos­
ing lo let the program give me the dictio­
nary , the thesaurus, and all the user 
interfaces and file conversions, Sprint 
was occupying close to 2.5 megabytes of 
my hard disk drive . (If you choose only 
one interface and forget about conver­
sions, you can keep it to between I and 
l .5 megabyres .) Since macros, formats, 
interfaces, overlays, translation routines, 
printer definitions , dictionaries, and 
suchlike are all separate files, I had 59 
entries in my directory. I refuse to think 
about using this program without a hard 
disk drive. 

Anyway , I plowed on without giving 
the manual more than a quick skim . 
After all, I know many word processors , 
right? Sprint unceremoniously flashed a 
brief copyright notice and dropped me 
directly into the editing screen of the ad­
vanced Borland interface: ruler at the 
top , status line at the bottom, and not the 
slightest hint of how to do anything fur­
ther. A quick check of the reference card 
led me to the FI 0 key, and I brought up 
the main menu . Jwas amazed to discover 
that on my EGA monitor/video card 
combination, the initial letters on the 
menu, which can be used to invoke com­
mands, were highlighted in white on 
white. I found the Customize menu, 
changed the colors to something read­
able, and loaded the WordStar inter­
face, with which I thought I'd be more 
at ease . 
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What I See Is Not 
What I Expected to Get 
Borland and I have a difference of opin­
ion on what constitutes a user interface , I 
guess, because I was expecting to see a 
screen that looked like good old Word­
Star. What I got was a screen that looked 
like the good old advanced Borland inter­
face. No visible difference . And typing 
the WordStar Control-key command pre­
fixes brought up menus along the right 
ide of the screen , in exactly the same po­

sition the Borland interface uses . 

B orland 
and I have a difference 

ofopinion on what 
constitutes a user 
interface, I guess. 

I hit Fl for help and wa treated to an 
ominous message: "If you are not famil­
iar with WordStar, Borland suggests that 
you use the more powerful Sprint inter­
face instead ." I didn ' t think this was a 
good way to instill confidence, but most 
of ,he standard WordStar commands ap­
peared to be available, so I began to do 
ome editing. 

I typed a few words and then tried to 
use the arrow keys to back up and correct 
a couple of typing mistakes. Couldn ' t do 
it ; the cursor was frozen in place at the 
end of the line. I had no idea ifl had done 
omething wrong or if Sprint was in the 

process of crashing, but I started punch­
ing Control and function keys at random 
to see if I could produce a response. 
Nothing but an occasional beep. At that 
point , I went off and made myself a cup 
of tea . 

When I ret u med , the cu rs or had 
moved to the front end of the line, and a 
string of K's stretched off the right side 
of the screen. I tried WordStar com­
mands and cursor keys to move along the 
line, but they didn't do anything. The up­
arrow key worked , however, and I moved 
up to the ruler line, which I was able to 
delete, much to my surprise. Then, since 
I had magically regained access to the 
help screen, I moved from there to the 
main Sprint menu and tried to reload the 
advanced Borland interface. I wanted to 
see if the cursor would start moving in a 

different environment. 
I accomplished the interface shift , but 

the text vanished . So much for the auto­
save feature that protects you from data 
loss if you stop typing for a few seconds. 
Needless to say, I have not been able to 
replicate this experience, although in 
subsequent trials with the WordStar in­
terface, I ' ve managed to lose large 
chunks of text without knowing why. 

I then spent a few hours reading the 
documentation , which is both exhaustive 
and exhausting . The manuals are per­
fect-bound , which means broken spines 
if you try to flatten them out , and printed 
in dense black type . The word "unrelent­
ing" springs to mind. 

The next time I tried the program , I 
went with the Microsoft Word interface. 
Yes , it looked exactly like the advanced 
Borland interface , but the menus em­
ployed Word's command set. When I be­
gan typing , Sprint put in all the symbols 
Word uses to indicate spaces, return , 
tabs , and suchlike. I was impressed until 
I switched back to pure Borland and no­
ticed that the funny symbols didn't go 
away. It turns out that loading the Word 
interface sets preference options that de­
termine the appearance of your text , but 
the other interfaces aren ' t bright enough 
to look for the same options and reset 
them . 

OK. Having had my fill of the imita­
tive interfaces, I did the rest of my testing 
in Borland mode. On my Tandon PC AT 
clone the program was certainly fast 
enough for me, even throttled down to 6 
MHz . Block moves , margin changes , 
spelling checking, and basic editing op­
erations were quite acceptable , and I 
hummed along contentedly for a while . 
As I began to try out more sophisticated 
features, though , I encountered a series 
of oddities inherent to Sprint 's design . 

You can have as many as 24 files open 
at any one time , with up to 6 appearing 
simultaneously on-screen . That's nice, 
until you discover that windows are hori­
zontal only. Forget side-by-side compar­
isons of narrow columns ; can't be done. 
Windows stretch the full width of the 
screen , and each displays a status line at 
the bottom. Let's see: If you try for the 
maximum of 6 windows on a standard 
25-line display , that's 6 lines deducted 
for status information, leaving you 19 
lines to be divided six ways . Unless you 
can do something useful with 2- and 3­
line windows , you'd better forget the 
maximum and plan for only 3 or 4 files 
open on the screen. 

According to the documentation , you 
can do complex formatting, like creating 

co111i1111ed 



ORWRITETO: 

Montgomery Grant Mall Order Dept 

P.O. Box 58 Brooklvn.NY 11230-

FAX NO. 7186923372 
TELEX 422132 MGRANT 

LAPTOPS b~~~~ •~~~~~~A~ 
AMSTRAD 
PPC-640 SD !~~~~.~. MODELSO •r nX T ·1'111111.: 
&40 K8$ ~~~11~1~12fJ'J Orrv• ~e;I~~&

799 ~ Baud Modem 

NEC MULTISPEED EL.... ........$1299 Hard Drive Package PSlllModol30 ......................................... ~199 
NEC MULTISPEED EL.11.. .... ...$1449 PSJ'I Modol 30wl 20M8.... _ ....... .............. 1SQQ 

PSll!Modol50wl30MB& l .44M8Aoppy... g 
• 10'v1 1 Compute, • tBM l(eyooara 2~1< 

nAM (wp,:\nd:ttilt: IO G·10K • .:IGOI( Oosi. OtoY•'NEC MULTISPEED H0...........$2179 
 PSlllMoCfol60wl 44MB& 1.44M8 Aoppy. .. 299

Q 
EPSON EQUllY Ill+ .. 20M8 11 ~ird 0 1w <." • P:.c111a9t-. or 10 01o;k. 0 •11 ..... PSlll Model 60 wl70 M 8 & 1.4~0 Roppy.... $36 1Q

TOSHIBA 1000.........................$729 40 MB Hard Drive Package 
 (M on ito r 0111mno11 PSlllModel 70wl 60M8 &1.44MB Aoppy....$43lll 
TOSHIBA 1200 H....... .............$2199 IBM AT Compatible PSlllModc180w144MB & 1.44MB Aoppy....$4295 

PSl11Mode190wl70M8& 1.44M8 Aoppy ••. $4'/Q5K\· , OOJ'C! .eon 1occ~s.s.:::irTOSHIBA 3100120 .. ............ .. ..$2929 
 $1199
G.: OK R/, 1.'·S 8 ' OMH: ·' 2 t.~ 3 52~§~iep~fo~~l"'smE.Y ·irno'iitcfiil 1 r.eTOSHIBA 3200.......... ... ..........$3695 
 r·coc7 0: "t'..:J r.•DtitrdOr · t' l(JM ·1 r\ ic•ogc "'"h $999 8503MonochromoMonllot ....... ................ $199
TOSHIBA 5100.......................$4740 $ J899 ·1· 1:, .., ..5E ,u.o·c;o•·So:. 
 ~ JbOK riooetv o,,.,.,.s 8512 Coloi Monl lor....................................$44ll
St:• 3 J"Q P.1'.l u Po·~ 8513 Color Monllor.... ............._.................$S1Q


ZENITH 184 SUPERSPORTS IBM Proprlnlof U.........................................$3iil 
WI 2FLOPPYS........................$1469 
ZENITH 184·2 SUPERSPORTS 
WI 20MB.......................... .. .....$2199 


SPARK by DATAVUE 

640K w/2 720K DRIVES.............$949 

SPARK EL..............................$1099 


MODEMS, EXTERNAL DRIVES & 

ACCESSORIES aViJ/Jab/e /or a!/ laptops 


MODEL 0 Package
APPLE !IC WI 12" IBM PC!XT Compatible
MONITOR.................... $529 


S12K RAM Koybo31d APPLE llE WI 5.25 DISK DRIVE 
ll 2" MONITOR.. ..... ) 7 4 9 
App:e llGS Corrou:cr · 3s· O~I 
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PRINTERS PRINTERS OKJDATA 
fPSON OKI l~O $189.95STAAPANASONIC O kamalo 20 $1 19 .9~FX 1050 $489.95 10801 II $ 159.95 NX -1000
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LX 800 SH)9.95 321 SL S449.9S IN STOCK Lnpcops $289.~S 

IN STOCK 

commodore commodore 
AMIGA 2000 

CommadOfe 128 Computer Commodore 1571 Disk PC10-1 

6 auIBM PCIXT COMPATIBLE 
OriYe ·Commo.doJI 1902 Color ROB M,.,n: 1or IBM PC!XT Compatible -.: 10.1RGB COLOR PACKAGE 
· Commodore 1$15 Column P1inlor $699 PACKAGE (. .· A-2000 Computer 

w/ Keyboord 
Com~ort 64 1c Compuler · Commodor~ 1541 01.sk _ J\ · 1 MB Exp . ~~ 9 MB 
&4 'c PAOKAGE 

$J99 - _::: h, . Built-In 3.5 D. Or. ~ 
· t2~ Compu1er Monilo1 .,_ · ~. RGB Color Monitor 
DriYe· Computer Printer 

• - - - - 2088 iBM Compal.J • 

\~.=.- Bridge Card w/5.25" 
$2D

49 
Floppy Disk Drive 

INCLUDES FREE MOUSE 

AND SOFTWARE 
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GIVE YOU PLUG-IN 
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. 
D Use HP-18 plotters, 

printers, and instruments. 
D Spend less time programming. 
0 Call (617) 273-1818 and put us to the test. 

People are talking about us. 
"Lahey "Lahey has "Lahey has a "Lahey is 
specializes in the most quick and rated #I by 
FORTRAN mainframe easy to use reviewers." 
Language extensions." debugger." "Lahey has a
Systems." "Lahey has "Lahey has compiler for 
"Lahey has the best technical every 
the fastest diagnostics." support you FORTRAN 
compilation can count on ." user." 
speed." 

OUR PLUG-IN CARDS 


Complete hardware and software solutions for just $395. 

[(;;z'i Capital Equipment Corp. 
99 South Bedk•rd Street 
Burlington. MA. 01803 

Contact us to discuss ou r products and your needs. (800) 548-4778 
Lahey Computer Systems. Inc. P.O. Box 6091 . Incline Village. NV 89450 

Tel: (702) 831-2500 FAX . (702) 831-8123 Tix: 9102401256 
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numbered list , multiple columns , or in­
dented outlines. In practice , because 
Sprint is not a WYSIWYG program , 
every time you try something fancy , 
you ' re flying blind . 

The outline feature is a good case in 
point. Each time you want to indent a 
new sublevel , you have to insert the 
Sprint formatting command BEGIN OUT­
LINE, which appears as highlighted text. 
And for every BEGIN OUTLINE. you must 
provide a matching END OUTLINE com­
mand . A standard outline quickly begins 
to look like a Pascal program (although 

time you try something 
fancy, you 're flying 

blind. 

flush left) , with your lines and Sprint ' s 
commands interspersed . It's pretty easy 
to lose track of where you are because no 
information appears to tell you anything 
about position . umbering is automati­
cally generated to go with the indents , 
but only at print time; you can ' t see 
either indents or numbers while you ' re 
editing. 

You can get a rough idea of what's hap­
pening by calling up Sprint's page­
preview mode , which runs your text 
through the independent formatting pro­
gram and displays the result. You can ' t 
edit while looking at the formatted ver­
sion , and the documentation warns you 
that what you ' re viewing is only an ap­
proximation of the final output. 

Sprint is an old-fashioned word pro­
cessor ; editing and formatting are ac­
complished by two separate programs. 
The editor has additional code to allow it 
to act as a shell for the formatter, but the 
two programs don ' t interact much . As an 
example , you don ' t see dynamic page 
breaks displaY,ed by the editor; that ' s the 
formatter's ]ob. The editor doesn't 
understand much about pages . 

If you want to get an idea of how things 
are breaking , you can push the text 
through the formatter , which will place 
visible breaks in the file . These breaks 
won't respond to any changes you make 
to the text later ; if you do some editing , 
you have to iss ue another repaginate 

co111i1111ed 



THE"DESKTOP 

PRESENTER PACK" 


Everything you need for creating and 

giving presentations with your PC. 

Now, you ca n make impressive, professional­

quality, full-color presentations of any kind right 
a t your desk with T he DESKTOP PR ESENTER 
PAC K. 

Everything you need i · included : Colormetrie ~ 
a high resolution graphics ca rd for your PC, 
Picture It ' " busi ness graphic oftware, and 
P Printmaker®desktop printing software . 

With The DESKTOP PRESENTER PAC K 
you will turn your personal computer into a full ­
capabi li ty workstation for crea ting professional-

quality presentations quickly and easily. Then 
use your PC to give a video presentation in 
1000 colors. 

Or make high resolution slides , overhead 
transparencies or hardcopy all in full- color by 
simply plugging in a S lideMaker® or color printer. 

Buy the DESKTOP PRESENTER PAC K and 
make the best presentation of your career. 

Call today 800-556-1234, ext. 234. 
In Calif. 800-441-2345, ext. 234. 

General Parametrics Corporation the makers of VideoShow 

Utrk(•l«y, CA .1 15-52.t .J950 
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1,..1rc1~ 1u un 1u!aaer .)erv1ce caro 

The nextversatile and t>e!I sounding speech p1oauc1 available tor 
under $40001 lhe amazing SpttCh Thing prOVldes lexHo· 
SP*h as woll as PCM and AOPCM speech and music repro· 
ducllon . Comos with .. Thing .. 0/A conYO<lor lhal ;illaches ID lhe 
parallol printer po<l ou1•ldt tho computer - ldoal 10< laptops . Wlll 
nol lnlorloro wllh normal prlnlor operation . Alsocomos w1lh audio 
ampllllor /speaker and power adaplor. Sohwaro Includes two ad· 
vanced 1exl-lo·spe0<:h programs. digitized speech and music 
Illes. lull scroon waveform edl!Of. sampling music keyboard . 
special olfecls mixing board , and drivers so vou can add speech 
and sound etloc:ls 10 programs wrl!len In BASIC, C, PASCAL , and 
others. Includes 54 page manual. SPEECH THINO - S79.95. 

DIGITIZER-only $89.95 

lhe Vokt M11111 PC Dlghl111 Is a tull 8·blt PCM sampler bOard 
Flis In any available slol. Up to 15.000 samples por second. 
lnpul pro ·amp has aulomailc gain conttol and ~ .5 Khz low pass 
lillor. Includes a Quali ty headset microphone. Soltware Included 
tor recording and editing sound Illes 10< playback through 
Sptteh Thing . Also Includes a real· tlme spectrum display and 
oscilloscope display as wall as assembly language source list­
ings lor wrlllng your own drivers. BONUS: Voice recognition pro· 
gram lncludOO which Is callable via an lnteuupl vector. Demon· 
stratlon program w1it1en In GWBASIC. VUICE MASTER PC 
OIGITIZER-SIU5. 

VOICE RECOGNITION-
only $49.95 

A p1lce/port0<mant o broak·lhroughl Equal In performance to 

other systems cosllng hundreds more $$S. Tho amallng Valeo 

Multi K1y program addsvolco rocognll lon 10 Just about any pro· 

gram or appllcallon . You can voice c0<nmand up lo 256 keyboard 

macros. Fully TSR and occupies less than 6•K. Instant response 

time and high recognltlbn accuracy. Easy ano lun 10 use-no 

c0<npllers Ol IK!ltors requ ired . Works wllh CAO. desktop publish· 

Ing . word procossor , spread shoot, oven 01ner TSR programs. A 

g1nulno proclucUvtty 1nn1nnr. Vok1 Mu111 Koy can also be 

called from within a program lor adding voice recognlllon lo 

custom applications. Yoln Mntlf Koy requlros the Yoke Mu111 

PC Olilttlm ror operallon (Pleas• note: Yoko Mut11 Koywlll not 

replace the keyboard 01 mouse except under cenaln cl rcum· 

stancos . Not to be conlusod with 1he still unavailable ..voice 

lypowrller.' ') VUICE MASTER KEY-UU5. 


IONUS OFFERI Buy Voice Mutu Koy with PC DIQHlm lor only 

$129.95 - you save S101 


IITTER BONUS OFFER! Buy all three: SpHch ThtnQ. PC OIQI· 

11111 , and Voice Mut11Koy101 only SIH.95 - you save $20' 

Al l OF I HESE PROOUCTS ARE OF PROFESSIONAL QUALI TY. 

OROER HIJTLINE: (503) 342·1271 
Monday-Friday. 8 AM to 5 PM Pacllic Time 

Add $5 IO< shipping and handling on all oroors Ado an aOdltlonal 
SJ tor 2nd day delivery . All goO<ls shipped UPS. Mastor Caro ana 
VISA, money oroer. cashiers check 01 personal checks accoplod 
{allow a3 week shipping delay when paying by personal check) . 
Foreign Inquiries cont.>ct Covo• ror C&F price quotes . Spoclly 
computer typo when oroerlng. 30 OAY MONEY BACK GUARAN· 
TEE IF NOT COMPLETELY SATISFIED. ONE YEAR WARRAN TY 

ON@HARDl\'ARE. Cti" wrttt tor ~REE product ullttg. 

COVOX INC. m-ocoNGER sT., 

EU8ENE, 0RE80N 97402 U.S.A. 


TEL: &03·342-12n FAX: &03·342-1213 
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command to relocate the breaks in the 
file.lfyou' reu ed toany ortofdyn amic 
formatting (as is fou nd in most other 
word processors), this is awkward and 
confusing. 

Should you make a mistake entering 
fo rmatt ing commands, like forgetting to 
supply a matching END command for 
each BEGIN command, you won't find 
out about it until you run the formatter , 
either for preview or printout. The effect 
is like trying to write a program for a 
compiler without the advantage of a 
debugger. 

Lots of Power; Who's It For? 
True, Sprint has a lot of power . If you 
like to program, you can generate editing 
macros that wit 1 do just about anything 
you 've ever wanted to do in a word pro­
cessing program. The language is thor­
ough and extensive, and it looks,a bit like 
C . You can perform complicated sea rch 
and replace operat ions, manipulate files, 

M ymajor 
question about Sprint 

is: Who is this program 
for? 

and even c reate new command sets (the 
user interfaces were a l l written a 
macros) . There 's some slight perfor­
mance degradation when using macros as 
opposed to native commands , but it's 
barely noticeable on an AT-class ma­
chine . Similarly , you can program the 
formatter with a terse, often cryptic for ­
matting language . Commands can reside 
within your document or in independent 
"style sheet" files that get sucked in 
when you run the formatte r. 

The resulting flexibility is marvelous, 
but determining how to make Sprint do 
its trick s is severely hampered by the 
documentation , which seems to be writ ­
ten mostly for progra mmers . Longer tu ­
torials would help , particularly for writ­
ing ma cros. Code sample s in the 
manual arc few and shor t , and the dis ­
cussion of macro programming tech­
niques is limited to 30 pages. 

You do get a good selection of features 
with Sprint , including excellent spelling 
correction , a large thesaurus , mail 
merge , a huge amount of context- ensi­

tive on-line help, good printe r support 
and the auto-save feature that kicks in 
when you 've left the keyboard idle for a 
few econds , but you can get those fea ­
tures e lsewhere- which lead s to my 
major question about Sprint: Who is this 
program for? 

I'm not convi nced that Sprint is the 
right tool for novices, though Borland as­
sures me that its interface was carefully 
developed to appeal to new users. Inter­
mediat e use r s and tho se used to 
WYSIWYG will be thrown for a loop . 
Programme rs (who'd appreciate the 
macro capabilities) would be just as satis­
fied with Pmate , MultiEdit , or the edi ­
tor/debugger combos that come with 
most programming environments . That 
leaves Sprint appealing to an odd subset 
of the word processing world . 

I accept Borland 's contention that it 
serves the needs of offices that want cha­
meleon interfaces for part-time and tem­
porary employees u ed to other pro­
grams. For anyone else , the collection of 
. urrogate interfaces is merely a transi ­
tional pathway into Sprint. 

Borland includes an eye-opening pam­
phlet that deta ils the ways in which its 
implementation of the interfaces differ 
from the originals ; each interface gets 
two or three terse page of exceptions and 
exclusions . And if you ' re going to do 
anything with macros or complex for ­
matting , you 're going to have to learn 
Sprint anyhow. 

The program also seems wel 1 suited to 
environments that need heavy-duty fo r­
matting for Jong , complex documents 
that include many diffe rent types of ma­
terials . Encyclopedia , a lmanacs, tech­
nical training manuals , and software 
documentation would be perfect uses for 
the package. So Sprint would be excel­
lent as the choice for word processing at 
(surprise!) Borland itself. 

So here's a modest proposal: Since 
Sprint would seem to be a program de­
signed by Borland for Borland, let 's let 
Borland use it. 

Project Mismanagement 
Recently , I received a delightful letter 
from Hugh Roth on the subject of proj­
ect-managemt!nt software. Hugh has 
been battling several programs for the 
past few months , trying to develop 
scheduling systems for book publishing . 
The letter was long, articulate, and 
thought-provoking . With his permission , 
I've extracted a few of his key points ; 
they ' re worth remembering if you're at­
tempting to pick your way through the 
mine field of conflicting claims and in­

comi1111ed 
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From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC , Amiga, 
Atari. and others . Aztec C has 
earned a well-deserved reputa­
tion as an innovative . tough to 
beat. rock-solid C development 
system. 

But don't just take our word for 
it- try it you rsel f. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. That 's why Aztec C 

systems purchased direc tl y from 
Manx come with a 30-day, no 
questions asked, satisfaction 
guarantee. Call for yours today. 

We can also send you informa­
tion that details the special fea­
tures and options of Aztec C. 
Plus information on support soft­
ware, extended technica l sup­
port options . and all of the 
services and specialized sup ­
port that you may need when 
you 're pushing your software to 
the limits and .. . beyond . 

MS-DOS Hosted ROM Development System · 
Host + Target: $750 Additional Ta rgets : SSOO 

Targets: 
• 6502 family 
• BOB0-8085-ZBO-Z1B0-64180 
• BOBB·BOB6-80186-80286/8087-80287 
• 68000-68010-68020/68881 

Components : 
• C compiler for host and target 
• Assembler for host and target 
• linker and librarian 
• Unix utilities make. dlff, grep 
• Unix vi editor 
•debugger 
• download support 

Features: 
• Complete development system 
• Fast development times 
• 	Prototype and debug non-specific 

code under MS-DOS 
• 	Compilers produce modifiable 

assembler output, support inline 
assembly, and will llnk with assembly 
modules 

• 	Support for INTEL hex, S record, and 
other formats 

• source for UNIX run time library 
• 	processor dependent features 
• source for startup 

Aztec C Micro Systems 
Aztec C 1s ava ilable lor most micro­
com puters in three configurations. 
The Professional : Tl1e Developer: and 
n1e Commercial system. All systems 
are upgradable. 

Aztec C68k ·Am . . . . Amiga 
source debugger- optional 

Aztec C68k1Mac . . . Macintosh 
MPW and MAC II support 

Aztec C86 . . . . . . . . . MS-DOS 
source debugger • CP M libraries 

The followng have special pricing and 
configura trons Call for detarts 
Aztec C68k1At . . . . . Atari ST 
Aztec cso . . . . . . . . . CPIM-80 
Aztec C65 . . . . . . . . . Apple II & If GS 

Standard System . .... .......... $199 

• C compi ler 
• Macro Assembler 
• overlay trnker with librarian 
• debugger 
• UNIX and other libraries 
• 	utrhties 

Developer System . . . . . . . . . . . . . . 5299 
• all Standard System leatures 
• UNIX utilities make. di ll , grcp 
• UNIX VI edi tor 

Commerclal System .. . . . .. . .... $499 
• all Developer leaturcs 
• source lor run trme lrl)ranes 
• one year of updates 

WWW 

Aztec C 1s available on a thlfty ·day money back guarantee. Call 
now and find out wh over 50,000 users give Aztec C one of the 
highest user-sat1sfac11on ratings in 1t1e mdus rry 

Call 1-800-221-0440 

C 0 D VISA Mas erCard. American E Manx Software Systems In NJ or outside the USA, 
press wrre (llornes1rc and 1nternatronal). and One Industrial Way 
terms are av<iilable One and wo day deilv· 	 call 201-542-2121Eatontown . NJ 07724 
ery ava1/ao1e for all domes 1c and mos! Telex: 4995812 Fax 201-542-8386 111te111a11ona1 des1rn Irons 
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Importers: 

It's time to change 


bad habits. 

e Don't think Germans offer high 


quality only at high prices. 


• 	 Don't limit your market survey 

to Asian products. 


• 	 Don't forget Lo order our catalogue. 

Prlnler Bulfer Inside cable. 

For lhe average user, most buffers 

are too complicated. 

So we dcaigned a buffered cable 

wilh 64K or 256K inside. 

Just a cable. As easy to use. 

Ncar1y as inexpensive. 


Take oul your dala. 

Jn a batlery-opcral.ed buffer. Up to 

l 28K wilh parallel or RS232-inpul 

Battery will hold data for as long as 

3 yean. Record and play as of\cn 

as you like. Carry data to a printer 

or to anolhcr ~omputcr. 


Share your prlnlu. 

Forget lheie boxes Iha! occupy lot 

of your desk space. Forget lhe 

times when you had to swiu:h 

manually. We have a cable Iha! 

allows two computers shan: one 

printer automatically. 


Thal'• how T-1wllchu 1hould 

look like! 

For IBM-compatibles . 2 print.crs to 

one computer. Comple!e set incl. 
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all cables and a small swill:h-box. 
No hulky bo~ on your desk! 

1'olallnll line driven 
If a line driver is not optically is<>­
lating, you might face problems 
arising from different mains 
3upplies. That's why our RS232· 
drivers are 100% isolal.ed up to 
1000 volts. 

Da la laolatora 
TransieaL'I on lhe mains supply or 
elcdrostatical discharges can cause 
erraneous data transmissions and 
even dc&truction of computers. 
We offer optical isolators. 

Terminal bu1. 
Connect up to 16 terrninals to one 
2-wire bus. Save installation costs 
and gain Ocxibility and ease of 
use. MUX-DUS includes optically 
isolated line drivers. 

E::J 
0~~ ......... .. 

Interfaces. 
We have a complet.c line of inter· 
faces: 20mA, Ataril30, C64/1 28, 
Centronics, IEEE488, RS232 and 
RS422. 
The fQOowtng .,.. l?g\s!m<I tnllem.uU: 
Aw1, 0>4, Cl 28, Ccn11aiic., IBM 

Au1trla: Zah"'r, Wieo 0222-347671 
Fnnce: col, Strassbourg (88) 623752 
Swllurland: Webr.r&Co, ZOrich 01-9302003 
USA: Tcctrans, L.A. (818) 2853121 

Manufacturer and Exporter: 

wlesemann & 
theis gmbh 

MIKROCOMPUTERTECHNIK 

wlnchenbach1tr. 3.5 phone: 202-505077 
d-5600 wupperlal 2 
wut-aermany 

telex: 8511 16 56 
ru: 202. 511050 

APPLICATIONS PLUS 

Item 
Discussed 

Sprint .. ....................... $199.95 

Borland International, Inc. 
1700 Greenhill Rd . 
Scotls Valley , CA 95066 
(408) 439-1060 
Inquiry 934. 

and develop , 250 individua l schedules 
don't do too much good if I'm a super­
visor and I've got one person out sick and 
another on vacation . I need to know, 
' What do I gotta get out this week?' I 
know this is a tough problem. The 640K­
byte barrier owns parl of it , but most 
packages don't (by their design) ac ­
knowledge that this is a real problem . 
With much heavy breathing, they tell you 
1000 tasks, 1600 with EMS, or some 
such. Gawd . You' re out of runway by the 
time you link the fourth project. 

"This kind of reporting is much more 
important than resource leveling , be­
cause many departments work on a 'do or 
die' type of schedule . Don't tell me you 
don't have enough bodies to get the job 
done! Get it done anyway!" 

I realize that I 've been troubled by the 
same questions, but I've never been able 
to identify the cau e for my unease. In 
the future, I'll keep the " Roth Rules for 
Evaluating Project-Management Soft­
ware" firmly planted in the back of my 
brain . 

Hugh concludes by urging me to con­
tinue reporting on project-management 
packages. "They are a good way to keep 
your salary in others' hands . Some of 
them offer the opportunity to use a com­
puter and make the job harder (as you 
pointed out). You get to use nifty things 
like 6-pen plotters . You get to spend sev­
eral weeks figuring out the yes/no 
answer to the following preference­
screen question: 'Show negative float on 
Gantt?' And , not to forget, you get to ap­
preciate really simple, elegant , intuitive 
packages like Q&A and SuperCalc 4 ." 

Amen. • 

Ezra Shapiro is a consulting editor for 
BYTE. You can contacT him on BIX as 
"ezra. " Because ofthe volume ofmail he 
receives, Ezra, regretfully , cannoT re­
spond To each inquiry. 

Your quesTions and commenr.~ are wel­
come. Write To: Editor , BYTE, One 
Phoenix Mill lane, Peterborough, NH 
03458. 

comprehensible specifications that char­
acterize this peculiar niche of the soft­
ware world . 

Like many of us, Hugh sees a desper­
ate 	need for good project-management 
tools. "Everywhere in business ," he 
writes , "thousands of essentially unre ­
lated dates are pumped into spreadsheets 
and databases and then pumped out as 
schedules . Garbage . One date has no re­
lation to another unless there 's some hard 
code behind the data." Yet most com­
mercial packages are overly complex 
and, as a result, are rarely used. 

Hugh ci tes poor handling of "tasks 
without resources that are based on time, 
rather than resource availability . You can 
kludge your way around this , but who 
want to? The classic case is curing con ­
crete. A certain number of calendar days 
must pass, independent of any resource . 
You can bet that most packages will not 
show the concrete curing on the week· 
end!" 

He also blasts a tendency to assign un ­
realistic starting dates to tasks without 
precedents . Let's say your project has 
one isolated task that must be completed 
before the end of the second month , and 
it doesn ' t depend on any other resource 
u ed elsewhere in the project. "Most 
packages will show the task as starting 
when the project starts. Where is the per­
son in business so virtuous or so unbusy 
that he can start a task 50 days early? 
This is a real flaw , or maybe the pro­
grammers don't want to fix it because it 
means several iterations of 1he calcula­
tion algorithm each time you calculate 
the schedule. The critical path must first 
be established, then tasks like this have 
to be calculated backward." 

But the most disturbing points he 
raises relate to the overall design philos­
ophy of project-management programs. 
"The general outlook of the packages is 
that a department does a few projects , 
each with a different set of resources, 
and these projects rarely overlap. Who 
wants to learn [the programs] for just a 
few projects? 

The place where you need the power is 
where you have many projects drawing 
on a common resource pool. You need to 
be able to keep each resources calendar 
up to date and have any changes reflected 
in the individual projects . If one sup­
plier goes on strike, and I have 50 proj ­
ects that use this supplier , what do I have 
to do? Open and load 50 DOS files and 
scroll to the correct calendar and change 
it? Yuck! 

" The other place that most packages 
fail is in cross-project reporting . When a 
department has 250 projects to traffic 
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THE 

CORPOR 6 TE 

SOURCE 

COMPUTERS 

HARDWARE 

BOFFIN 
L M I T E D 

SOFTWARE 

PRINTERS 

2500 WEST COUNTY ROAD 42 • #5 ·BURNSVILLE, MN 55337 • (612) 894-0595 

A Small Case For BIG Performance!!! 

TOSHIBA 

CALL 
TIOOO 
T1200F 
T1200H 

. T3100 
T3200 
TSlOO 

CALL 

I 


ZENITH 


SUPERsPORT 
Dual Floppy 
CALL 

20MB HD 

CALL 
-~~~ SUPERSPORT 

. 286/20 
"-'-~-"---:..CALL 

MJTSUBISffi7 

MP286L/20 

• 11" Diagonal Black 
& White Display 

• 20 MB Hard Disk 

• 12 MHz 80286 

• 1.4 MB Floppy Drive 

/11troductory Price 

$2695.00 

Dual Floppy (1.4 MB) Model 

$2195.00 


mR1--­ /
From MegaHe~ 

3270 Emulation Card for 
Toshiba Laptops: Fully supports 
IRMA & IBM Emulation. 
Auto-Config . - No Jumper 
Changes required. 
Includes software for 3270 and 
IND/FILE Trans/er Support 

$599.00 

EGA Card for Toshiba T1200 
and T3100 Laptops. Supports 
MDA, HGC. CGA & EGA 

$299.00 

Easy Talk E2400 
2400 Baud Modem forthe 
Epson Equity LT 

$239.00 

asy Talk 3270 E

Easy EGA 

Weltec .. 
External 5.25" FDD 

$199 
Specify TOSHIBA, ZENITH or NEC* 

'No cable w/NEC Drive - Cable included in NEC l.Aptop Box 

MHz INTERNAL MODEMS 
1200 Baud $139 2400 Baud $239 

Specify: 
Toshiba, NEC EL/HD, 

Zenith 181/183 or SupersPort 

WonUnder 
Single card expansion slot for $299 
the Tl 100+, Tl200, TII00/20 & T5100 

Diconix !SOP Portable Printer $299 
Laplink Plus $79 

Wizen Purchased with any Laptop 

To Order Call: FAX Number: 894-6175 • Competitive Price 
• Corporate Volume Discounts 

• Net Terms to Qualified Pricessubjact (800) 255-4012 
to ChangeC t A torpora e ccoun s w ithou1No1ioo IN MN: (612) 894-0595 
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More and more, programmers and work­
station builders are using DESQview 2.0 as a 
development tool. The reason is simple. 
They can create powerful, multitasking 
solutions today for the millions of JX)S PCs 
in use today. Solutions comparable to those 
promised for tomorrow by CJS/2. 

The API Advantage 

Some of the applications under 
development right now using 
DESQview 2.0 AP! Tools: CAD, 
Medical sy terns, insurance, 3270 
mainframe communications, 
network management, real 
estate, typesetting, point of sale, 
education, commodity trading, 
stock trading and on.line voting. 

Programmers who take advantage of DESQview's API 
(Application Program Interface) get access to the powerful 
capabilities built into DESQview-multitasking, window­
ing, intertask comunications, mailboxes, shared programs, 
memory management, mousing, data transfer, menu­
buildi.ng and context sensitive help. 

Bells and Whistles 
A program taking advantage of the DESQview 2.0 API can 
spawn subtasks for performing background operations or 
new processes for loading and running other programs 
concurrently. It can schedule processing after an interval or 
at a certain time. It can use DESQview·s intertask commu­
nications to rapidly exchange data between programs, 
share common code and data; or interrupt at critical events. 
It can use DESQview's menuing and mousing capabilities 
to create menus. And there's lots more it can do. 

80386Power 
80386 programmers can take advantage of 
the 80386's protected mode for large 
programs, yet run on JX)S and multitask in 
DESQview-side by side with other 80386 
and JX)S programs. The breakthroughs that 
make this possible: JX)S Extenders from 
PharLap Software and Al Architects and 
DESQview support of these JX)S extenders. 

DESQview Developer Conference 
So if you are a developer, looking to create programs with 
mainframe capabilities, but wanting to sell into the existing 
base of millions of JX)S PCs, come to Quarterdeck's first 
DESQview API Developers Conference, August 16-18, 1988 
at the Marina Beach Hotel, in Marina de! Rey, California. 
For more information call or write us. 

Come learn about the DESQview 2.0 API and 80386 DOS 
Extenders. Meet 80386 experts as well as those smart 
people who are creating DESQview 2.0 API workstations 
soluti')ns. 

And if you want to get a leg up before the conference, ask 
us about the DESQview API Tools for assembler or C 
programmers. 

New Power to DOS. 
ew 2.0 API Toolkit. 

Quarterdeck Office Systems 150 Pico Blvd.,Santa Monica, CA 90405 
(213) 392 9851 
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EXPERT ADV I CE 

DOWN TO BUSINESS • Wayne Rash Jr . 

BE SECURE, 

NOT SORRY 


Nobody likes to worry 
about security, but 
people problems and 
accidents happen 

Y
our hard disk doesn ' t boot. Or 
maybe it does boot, but only 
one file is left, and it seems to 
be named GOTCHA. Or maybe 

one of your employees quits suddenly 
and his or her new employer seems to 
know who all your customers are . Usu­
ally, it takes something like this to get 
the managers interested in computer 
security. 

Security is not the most glamorous 
area in computing. Managers don't like it 
because security systems cost money. 
Employees don ' t like it because they 
think it's too inconvenient. The technical 
staff doesn't like it because they think it 
gets between them and the machine. 

They're all right , of course. But 
they're also all wrong. Many things af­
fect security , and not all of them apply to 
all computer systems. For starters, let's 
look at why security is important, and 
why it 's worth spending money on. 

Time Is Money 
Wh ile your computers are certainly 
worth something in themselves, their 
real value isn't in the hardware. Instead , 
it's in the information the machine con­
tains and the machine's importance to 
your operations. If the information had to 
be located and reentered, how much 
would that cost you? If the computer is 
necessary to some facet of your opera­
tion, how much would you lose if it were 
missing and you couldn't do the work 
without it? 

The problem boils down to two areas : 
the safety of the computer itself and the 
safety of the information it contains. Be­
cause physical security and data security 

ILLUSTRATION : DAVE RIDLEY © 1988 
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are so different, the solutions to the prob­
lems usually seem different also. But , in 
reality , they are closely related . After 
all , if someone steals your computer, he 
or she probably has your data , too . 

Physical Security 
If you keep people away from your com­
puter, they won ' t have the chance to steal 
it or fiddle with the stuff on the hard 
disk. If you keep it in a afe place, you 
won't have to worry about anything el e 
happening to it, either. That's the basis 
ofphy ical security . 

Of course, you can't always keep the 
computer in the safest possible place. 
The users might not be able to work on it 
there, for one thing . But you can still 
keep people from taking the machine or 
tampering with it. The easiest way is to 
lock it. The IBM PC AT and most of its 
clones, as well as the IBM PS/2s , have a 
built-in lock that is reasonably effective 
against casual tampering . It ecures the 
case and tell the computer to ignore the 

keyboard. While a determined person 
can pry open the case to override this fea­
ture, most people won't do that. 

Not all computer have a keylock, 
though. If you can't keep your equipment 
in a locked room when it' s not in use, you 
can at leas t lock it ins ide a cabinet. 
Again , thi s provides some sec urit y 
against casual tampering, but some of 
these cabinets a re unwieldy and others 
provide a convenient way to roll an entire 
system out the door. If theft is your big­
gest worry, there are always systems like 
Anchor Pad that let you lock the com­
puter system to a flat surface such as a 
tabletop . Then thieves have to steal the 
table along with the computer- a much 
more conspicuous act. 

Data Security 
If your business is like most other busi­
nesses, the biggest investment you have 
in your computer system is the data that 's 
inside it. If that data disappears, you 

conrim1ed 
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could be out of business , or worse. In 
many cases, the data is wonh a great deal 
more than the computer it resides in . 

Protecting that data means preventing 
people from removing, altering, or copy ­
ing it , and protecting yourself from los­
ing the use of it through system failure . 
In the first case, people are the threat to 
data security. Some people are really out 
10 do you harm . Others are simply care­
less or not trained properly . And then 
there's the problem of losing data 
through ordinary accidents and system 
failures. In any ca e , you ' re out of busi­
ness, whether you lost your data through 
the actions of a disgruntled employee or 
because the head crashed on the hard 
disk . 

Protecting against Loss 
Data loss i the easiest problem to protect 
against. All you need to do is keep a cur­
rent backup. Then , all it takes is a few 
minutes to restore your data, and you ' re 
back in business. How you back up your 
data , whether with a software product 
such as Fifth Generation System's Fast ­
back Plus or a tape drive, makes little dif­
ference . What's importa.1t is that you do it. 

The People Problem 
Once you've taken care of protecting 
yourself against losing the data , then you 
have to worry about the people . Most in­
stances of data loss that I have come 
across were the result of accident . You 
can reduce the problem of unintentional 
data loss through training. Once people 
understand that formatti ng the hard disk 
makes it hard to use the data that was on 
it, they usually won't do it. 

However, then there are the people 
who really want to erase everything or 
want your information for themselves . 
This is what most people think of when 
they think of computer security . This is 
also the focus of most security products 
and the area in which password access, 
encrypted data, and the like become im­
portant. 

Depending on your type of business , 
malice may not be a significant threat. 
Most busine ses, however, keep some 
sensitive information in their computers . 
rt cou Id be related to a firm's bidding 
process or personnel records, or it could 
be other data that will give your competi ­
tion the edge. How do you keep this in­
formation secure? 

First of all, keep the computer itself in 
a Jocked office . It's amazing what people 
will do out of curiosity, given enough 
time. Second , lock the computer, if you 
have one that will lock. Finally, consider 
some sort of security system. 
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Watchdog ..... ........ ....... .... $295 . 
Fisher International Systems 
P.O. Box 9107 
Naples , FL 33942 
(800) 237-4510 
(813) 643-1500 
Inquiry 955. 

Access 11 ..... ......... .. ....... .. $165 . 

Access II+ 

With EPROM .... .. ........... $175 . 
With halfcard ............... .. $195 . 

Kinetic Software Corp. 
Distillery Commons 240 
Lexington Rd . at Payne 
Louisville, KY 40206 
(502) 583-1679 
Inquiry 956. 

Security Systems 
There are hardware and software systems 
that wil 1 prevent unauthorized people 
from using the computer and permit 
others to perform only certain actions . 
These programs require u ers to identify 
themselves , and they require a password 
to use the computer . 

I've already mentioned machines like 
the IBM PS/2s, which have a Jock on the 
case. You can also set up the PS/2s so 
that you must enter a password before you 
can use the computer . 

More thorough systems control nearly 
every aspect of the computer operation. 
Normally, they do this through a series 
of menus that control access to the oper­
ating system, restricting most users to a 
few selected operations. These systems 
do , however, restrict the flexibility of 
use. You need to decide if the individual 
case justifies this loss of flexibility . 

A couple of the better-known security 
systems are Watchdog from Fisher Inter­
national Systems and Access II from Ki ­
netic Software Corp. Both companies 
base their security systems on multiple 
access levels through menus and user 
passwords. Kinetic includes a board that 
fits IBM PC-compatible computers and 
forces the machine to boot only off the 
hard disk. 

Learning about Security 
Before you get too deep into setting up 
security systems. it's probably a good 

idea to learn a lot about them . One inter­
esting source of help is the National 
Computer Security Center. This organi­
zation operates under the auspices of the 
super-secret National Security Agency, 
but it exists to help a ll computer users 
learn more about security and to help the 
computer community cope with security 
issues . 

The Center publishes a number of 
pamphlets, posters , and books that it 
will send you . You can pick up some of 
these materials free at computer shows or 
purchase them for a nominal fee . You 
can contact the Center at 9800 Savage 
Rd . , Fort Meade, MD 20755, (301) 688­
8744. The Center, along with the Na­
tiona l Bureau of Standard , host the Na­
tional Computer Security Conference 
each year. The conference is open to any­
one and ha tracks for people of all 
levels . This year it's in Baltimore, start­
ing October 17 and running through Oc­
tober 20. The price for the conference is 
$150 before October 7 and $175 there­
after . 

Does all thi sound like a lot of trou ­
ble? Well, maybe. Many systems prob­
ably don't need a Jot of security because 
they don't do much. But th ink about your 
other computers . What would happen to 
your business if the information in them 
disappeared or got to your competitors 
tomorrow? 

OS/2 Update 
A busines man asked me about OS/2 the 
other day. He wanted to know if he 
should put off buying his software until 
an OS/2 version came out. I advised him 
not to wait. 

As you may remember from my Au­
gust column, my investigations at COM­
DEX showed me that there was virtually 
no software available for use with OS/2, 
and much of what was could also be 
found for MS-DOS . Since then, I've 
gone to PC Expo. The picture hasn't got ­
ten much better. The advice remains the 
same. Ifyou need software, and there's a 
DOS version available now, don ' t wait. 

Coming up in future issues-to LAN 
or not to LAN? Also, does productivity 
software really help productivity? • 

Way11e Rash Jr. is a member ofthe profes­
sional staff of American Manageme111 
Systems, /11c. (Arlington , ~). where he 
consults with the federal government on 
microcomputers. You can reach him on 
BIX as "waynerash. " 

Your q11estio11s a11d commems are wel­
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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$299 


·~----··You can spend thou ands of dollars The compatibi lity that 
for three dimensional CAD software Desi •nCAD 3-D offers you meansDESIGNcA·o: 3·D
and ti ll not get the power and - -------· that it can be used with almost any 

-------~capability that DesignCAD 3-0 
offers for a remarkable $299! DesignCAD 3-D is 
proof po itive that you don't have to spend a fortune 
fur quality. 

Dcsig-nCA D 3-D allows you lo develop and advance 
any de ·ign in 3 dimensional space, while providing you 
with features uch as shading, hidden line removal, 
printt>r and plotter support. DesignCAD 3- D's extensive 
file transfer utililie · allow you to: transfer documents 
to and from IGES, DXF HPGL, transfer to GEM and 
Po t Script and to read A CII text files and X, Y, Z 
coordinate fi les . It allows up to 4 simultan ous view 
(any angle or per pe tive) on the screen. Complex 
extrusion ·, extensive 3-D text capa bilities, auto 
climen:ioning and a ho t of other 

PC compatible system. It supports 
more than 200 dot matrix printers, more than 80 plotters 
and mo t digitizers and graphic adapters. DesignCAD 
3-0 can read drawings from most other CAD systems. 

The best reason lo buy DesignCAD 3-0 is not the low 
p1ice, the performance or the compatibility. The best 
reason is the amazing ease of use. DesignCA D 3-D's 
powerful commands mean that you can produce 
professional 3-D drawings in less time than you thought 
pos ible. In fact, we think you'll agree that DesignCAD 
3-D is easier to learn and easier to use than any 3-D 
CAD system for IBM PC, at any price! 

See your local computer dealer for DesignCAD 3 -D, or contact: 

features are all included with l'n 11uol<' ft-om P.C • . 1, G.\ZJ. 'E'S ·:·:·American
DesignCA D 3-0 , all at no extra .Junt: l 1. I Small Business Com puters. Inc. 
charg . 

327 S. Mill St., Pryor, OK 74361 
(9 18) 825-4844 FAX 918-825-6359 

Telex 9102400302 
t inw 

Call or wrne for detail d brochur nd fr d mo disk 
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We've Invented the Future of 

Instrumentation Software . . . Twice. 


With Words With Pictures 

Acqui ition 


Integrated libraries for GPIB RS-232 , A/D-D/A-010 plug-in cards 
and modular instruments. 

Intuit ive char.IClcr-bascd function panels Fron1 panel user in1crface with virtual 
th:u automatic:11iy gcncrJtc source code. ins1rumc111 block di:1gr.1m programming. 

Analysis 
Extensive libraries for dara reduction, digital signal processing, and 

statistical analysis. 

Ove r 100 analysis functions plus all the Over 250 icons for compu ta1ion and 
bui11 -in functions of your language. analysis. 

Prese tation 
Flexible high-performance graphics and report generation. 

Ex tensive graphics support fur CGA , EGA , Macintosh Desktop Publishing comp;ll ibility. 
MCGA . VGA, and Hercules . 

The Software is the Instrument 

LabWlndowsTll- LabVIEW® -

for tbe DOS-based PC and PS/2, for tbe Apple Macintosb 
with Microsoft QuickBASIC or C. 

Cin:le 181 011 Reader Service Card for labWi11dows. 
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E X PER T A DVI C E 

MACINATIONS • Don Crabb 

MS-DOS, MINIFANS,• MATH, AND MICE 
Hardware, software, 
and peripherals make 
the Mac a multifaceted 
machine 

B
ack in November 1987, I was 
looking for some way to reduce 
the number of computers that 
inhabit my office and my home. 

If I could semj-retire a couple of them, l 
could reclaim some valuable table space. 
It was about that time that I remembered 
the AST Mac286 coprocessor board I had 
seen at the Boston MacWorld in August 
1987. In demos held for the press , this 
board (which is really two boards cabled 
together that occupy two NuBus slots in a 
Mac II) seemed to do the job of an 8­
MHz IBM PC AT. 

Well, I thought, here's a chance to re­
tire a couple of old ATs and still keep 
basic AT/MS-DOS functionality. So I 
bought a couple of these beasts , along 
with a couple of Apple 's 5 \4-inch PC­
compatible floppy disk drives. Installa­
tion was fairly painless. 

In less than an hour per Mac II, I had a 
dual -operating-system computer that ran 
both the Mac operating system and MS­
DOS . The Mac286 even shared my exist­
ing Mac hard disks by setting up separate 
DOS partitions on them . Goodbye, ATs . 
Hello, table space! 

Alas , my compact-computing joy was 
short-lived. I issued a DIR command in 
the Mac286 window, and something 
weird happened . The video scrolling be­
came slow and jerky- practically un­
readable. And that happened with the 
standard monochrome-emulation mode 
in the Mac286 window, on an Apple 
color monitor. 

Okay , I can fix that, I thought; I'll try 
the Hercules-emulation mode. Same 
problem. Must be the monochrome emu­
lation on a color monitor, I thought. So I 

tried the CGA emulation . That was even 
worse. I tried running Microsoft Win­
dows 2.03 under the Hercules emulation. 
It was so slow, I gave up. In fact, after 
less than a week, I gave up on the Mac286 
altogether. I couldn't get any DOS work 
done with them because of the severe 
video problems. 

Out came the old ATs. Goodbye, table 
space. 

AST acknowledged the video prob­
lems with the driver software and prom­
ised fixes . In early June, I received its 
fir t update , version 1.0 I. 

What a difference a version number 
make ! The video performance of the 
Mac286 is dramatically improved with 
the 1.01 software. It's so much improved 
that I can now use my Mac Ils for all my 
DOS work. 

Besides improving the display speed, 
AST polished and cleaned up other parts 
of the interface. MultiFinder support , 
which was not quite there in version 1.0, 
has been upgraded . You can now copy 
DOS screens to the Mac Clipboard by 
columns as well as by lines. This makes 
it a snap to transfer stuff from a DOS 
database , spreadsheet, or statistics file to 
a Mac application. 

AST will send you the 1.01 software 
upgrade for free if you are a registered 
Mac286 owner. If you buy the Mac286 
coprocessor boards now, you ' II get the 
1.01 software. In either case, the soft­
ware update turns a clever but virtually 
useless Mac II hardware accessory into a 
useful, workable solution to running 
DOS on a Mac. 

Skeletons in 4th Dimension 
Even though the promised update to 4th 
Dimension (dubbed version I. I) has 
been delayed, Acius has not been sitting 
back twiddling its corporate thumbs 
waiting for Laurent Ribardiere to finish 
it. Over the last several months, Acius 
has released two inexpensive, but im­
pressive , applications written in 4D: 
MiniFans and TopGuys. 

MiniFans is a compact version of the 
internal corporate correspondence, cus­
tomer-tracking , and distributed-infor­
mation productivity system that Acius 
uses every day . TopGuys is a special 
database that contains information on 
about 400 influential Macinto h special­
ists, such as journalists, vendors , devel ­
opers, and so on. In short, it ' s Acius 
president Guy Kawasaki's personal Ro­
lodex ofMacFolk . It's a very useful tool , 
as well as fun to rummage through . 

MiniFans and (in particular) TopGuys 
are excellent examples of well-behaved 
and well -designed 4D applications . 
Acius wants developers and users to see 
how the internals work with both; that ' s 
part of the reason they have distributed 
them . Kudos to Acius for a nice job. 

Another Acius 4D application that 
should be coming out soon is called Skel­
eton, written by technical-support wiz­
ard Dave del'Aquila (the same guy who 
wrote MiniFans). I got a chance to put it 
through its paces when I visited the Aciu 
headquarters in Cupertino in June. 

Skeleton is a good name for this devel­
oper' s tool , since it provides the frame­
work of a typical 4D application and pro­
vides the lowest common denominator of 
functions that these applications require . 
It is also fully customizable and extensi ­
ble. This "skeleton" allows a design to 
be undertaken in the 4D custom environ­
ment , which helps speed application pro­
totyping . Skeleton should be a help to 
both experienced 40 developers and nov­
ices who need some firmer ground to 
stand on while learning 4D . 

Mathematica on the Mac 
I've been using the 1.0 release of Mathe­
mati~ for the Mac II for several weeks 
now. Even though this release is not bug­
free and the documentation is not com­
plete (two problems that Mathematica 's 
publisher, Wolfram Research, expects to 
fix before this column hits the news­
stands) , Mathematica is certainly an im­

conrinued 

OCfOBER 1988 • BYTE 133 



MACINATIONS 

pressive piece of software. 
Mathematica is a general software sys­

tem for doing math computations. The 
application will eventually run on a num­
ber of computers, including large sys­
tems and shared workstations (e .g . , Sun, 
NeXT, and IBM) , but its Mac implemen­
tation is the first and perhaps the most in ­
teresting, because it works fully with the 
Mac 's user interface. 

Mathematica works like a real-time 
electronic whiteboard (formerly black­
boards - how times change) that can 
solve equations. You can type in your 
equations using numeric forms, but you 
can also use more advanced symbolic 
forms. Mathematica' s symbolic process­
ing accounts for a good measure of its 
power . 

You can enter simple numerical calcu­
lations in Mathematica as you would with 
an electronic calculator. using Mathema­
tica's syntax. For example , In[l] := 
N[log (411']] finds the value of log (4'lT). 
But you can also enter symbolic calcula­
tions directly, which is something no cal ­
culator permits. For example, the entry 
ln[3] : = x'/(x2- 1) finds the formula for 
the integral 

\x 4 1(x2 - l)dx. 

Further , you can have Mathematica 
integrate this expression with the com­
mand ln[4] : = Integrate [%, xj . Mathe­
matica then finds the explicit formula for 
the integra 1: 

Log[ - I + x]
0 Ut[4] = X + Jx 3 

+ 2 

-Log[l + x] 
2 

Symbolic algebra and calculus could not 
be done previously on computers of the 
Mac II's size; programs of this sort were 
typically found only on minicomputers 
or supercomputers. Overal I, Mathema­
tica does many different kinds of alge­
braic computations, including expan­
sion, factoring, and polynomial and 
rational expression simplification . Alge­
braic results for some kinds of matrix op­
erations are also possible. In addition , as 
my example above shows, Mathematica 
can do calculus, evaluating derivatives 
and integrals and deriving power series 
approximatior:s. 

Mathematica on the Mac II with an 
RGB monitor provides a dynamite full ­
color display that's especially impressive 
when results are graphed in two and 
three dimensions. The jazzy display is 
backed by a function library of more than 
400 math functions. 
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AST Mac2861.01. ............ $ 1599 

(Software upgrade free to 

registered Mac286 1.0 owners) 

AST Research, Inc. 

2121 Alton Ave. 

Irvine, CA 92714 

(714) 863-1333 
Inquiry 800. 

4th Dimension 1.06 ... . ...... . .. $695 
MiniFans 1.0 ........ .. .......... . $20 
Skeleton .999 ............. ... .... . $20 
TopGuys 1.0 ...................... $20 
4D run-time module ............ $75 
(MiniFans and TopGuys require 
4D run-time module) 
Acius , Inc . 
20300 Steven Creek Blvd . 
Suite 495 
Cupertino. CA 95014 
(408) 252-4444 
Inquiry 801. 

Mathematica 1.02 Enhanced 
Macintosh II Edition . ...... . $795 
Mac Plus/Mac SE version .. $495 

Wolfram Research, Inc . 
P.O. Boll 6059 
Champaign, IL 61821 
(2 17) 398-0700 
Inquiry 802. 

Music Mouse 1.00 for the 
Macintosh .. .... ... .. ........... $60 

Opcode Systems 
1024 Hamilton Court 
Menlo Park, CA 94025 
(415) 321 -8977 
Inquiry 803. 

Mathematica is something of a break­
through product: It will give educators 
an entirely new and powerful tool in 
teaching mathematics . Confirmed math­
phobic students may very well be drawn 
into Mathematica's impressive displays 
and its ability to solve equations quickly 
and display graphical results; this could 
enable them to absorb the algebra and 
calculus that seemed impossible to com­
prehend from a textbook. 

Of Mice and Music 
As good as Mathematica is , there is more 
to life than plotting functions or deriving 
a Taylor series . The publisher of Music 
Mouse, Opcode Systems, knows this. 
Music Mouse takes an approach to mak­
ing music that is similar to Mathemati ­

ca' approach to manipulating mathe ­
matics: Neither requires you to be an 
expert in the field to make good use of it. 

Music Mouse is a control application 
that lets your Macintosh make music a ll 
by itself, or with the aid of an externa l 
speaker or stereo system, or through an 
external MIDI (musical instrument digi­
tal interface) synthesizer. Music Mouse 
also works as a stand-alone controller for 
MIDI synthesizers that do not have a 
keyboard . 

It' s difficult for me to explain how 
Music Mouse works ince it' uch a vi ­
ceral experience. But here goes anyway. 

Once you start the application, you can 
control the music you're c reating by 
moving the mouse and pressing keys on 
the keyboard. The Mac screen gives you 
an x,y grid display with two different 
melodic lines that are "wired" to the 
x-axis and y-axis movements of the 
mouse. The application sticks in two ad ­
ditional melodic lines, so you have four 
voices all told . 

These two application-supplied lines 
track the ones you are creating with the 
mouse, and they can be varied with key­
board control (as can pitch, tempo , and 
so forth). The screen display gives you 
some visual feedback for the music 
created, using what Opcode calls a poly ­
phonic cursor to show the " motion" of 
the music, as well as the pitch . While the 
effect and action are hard to describe, the 
results are stunning, even without hook­
ing up a MIDI synthesizer. 

The one big omission with Music 
Mouse is recording: As yet, it doesn't 
have a direct recording mode. However , 
you could use a macro recorder like 
Tempo U, AutoMac III , or the Macro ­
Maker CDEV (supplied with System 6.0) 
to record a Music Mouse session. Just 
make sure that you use the real -time re­
cording modes for these utilities; other­
wise, your music will sound strange, 
indeed . 

The Music Mouse can be used by first ­
time and professional mu sici ans. If 
you're a novice, it ' s fun to explore some 
basics of music composition using thi s 
application. One caveat: It won't run 
properly under MultiFinder. • 

Don Crabb is the director of laboratories 
and a senior lecwrer for the University of 
Chicago department of compwer sci­
ence. He is also a consulting editor for 
BYTE. He can be reached on B!X as 
"decrabb." 

Your questions and comments are wel­
come. Write to : Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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UserSoft/C is the 
Business C 
UserSoft Busi ness C is the finon · 
ciol C compil er that makes sense 
to both cl ients and programmers. 
II is no t ;vst another Ccompiler. 

Compare the functions: 
UserSoft Business C is a superset 
of Power C, M icrosoft C and 
Turbo C. It hos over 1,000 standard 
and busi ness development func­
tions. The SuperlOR component 
of UserSofl Business C hos the 
input/ output features of COBOL, 
PUl, FORTRAN and BASIC and 
yet con read financially for ­
matted data (eg. $2,l09.B7 CR). 
UserSoft Business C hos 36 
easy-to -use matrix functions for 
management sc ience (opera­
tional research). business sto tis ­
l1cs, fin ite element and circui t 
analysis. 

Compare the Portablity: 
UserSoft Business C supports the 
la test fea tures of standard ANSI 
C. If you a lready hove o C 
compiler (M S-DOS, UNIX, VS, 
VMS, M VS, etc.) our Busi ness 
Development Tool package will 
commercial ize your compiler for 
on ly S199.95 for PCs . This pack ­
age is sui table for IBM , Wong, 
Sun, VAX and o ther systems. 

Compare the Documentation : 
The UserSoft Business C manual 
provides octuol programming 
examples for every function ­
over 1,000 o f them. 

Compore the Product : 
UserSofl Business C is the cap ­
ability union of C COBOL 
BASIC PL/l FO RTRAN 
M ake + SCREEN :PC version 
of UN IX's cu rses 1 database 
tools ~ gra phic tools + IBM 
ma inframe's VSAM + o multiple 
window graph ic debugger and 
more . 

us R SOf-T 

If - ·thu•'I M'I dor~ ol p"1rtwu..-, 1h,, JUodvc • 
Jo.i\ f\01 ~d0tm "'U<tO•doncc .....1t1 w1 
cln1m\ roll oor rU'\tnmrr \.f'11n t rtlr1N11 I 

""'"' nnd ....,. w ill arrang" o rl'fund 

All UH!r~of1 p1oduch orfl •1ad"'"o' ~ 
O* •t"!)•\l,.rrtl l•od,..nm L\ n l lJ,c-•'"°h 
SY1-h-''"' l •"hl"d Otkl!r b101\d 01~ ptod 
u~ I""""'\ orr l rndrrnm~ \ m rr•rJ!\ lr1r1 I 
l todcmo1 ~ ' Pl '"1:1• 1e,p<N;l••C hold n 
(01i111ut.1 1988 lhro1 Soh S"1rm"' 
l •m• lt'C 

Compore the Price: 
It's a fraction of what you might 
expect - the complete UserSoft 
Business C package is ovoi loble 
at the introductory pr ice of 
S249.95 while the Business 
Development Tool Package is 
ava ilable for S199.95. 

"In our testing, none ol your cla ims 
hove foi led. It is to ovrodvontage 
to use SUPERIOR. SAM and SCREEN for 
our research. I strongly recom­
mend tha t all pro fessional pro ­
gram developers use SUPE RIOR. 

SAM and SCREEN for arlilicial 
intelligence, scientific, engineer­
ing, industrial, linanciol and 
especially business related 
applications. " 

Dr Poul R Schroodor, PhD (MIT) 

Prcs idcnl of M aximum Storage. Inc. 

Co-Founder ot INMOS US 

Solo Oosignor of Moslck 4116 

Co-Designer of Mosiok 4027 


UserSoft Business C: 

The ultimate C 

language for 

business & financial 

applications 

UserSof1 Busi ness C is o new ANSI 

compat ib le compiler that runs 
foster and easier than M icrosoft 
C and hos more functions than 
Turbo C . It cuts codi ng for busi ­
ness and financial opplicotions 
by ot leost 50% - 90% . 

If You 're Just Beginning, 

Usersoft Business C makes 

learning Co pleasure. 


If You're Programming In 
COBOL, BASIC or FORTRAN, 
switching to UserSoft Business C 
wi l l be easier than you expect. 
UserSofl Business C reta ins the 
best of these languages while 
simpl ifying C w ithout loss o f any 
stondord C features. 

UserSofl SySloms l imilod 

Suilc 1512, 409 G1onvi lle SI 

Vaocouve r, BC, Conodo V6C 1T2 

felophon 604/681.8872 


Powe• C 1\ a hudc..,u• al Mn XJlt,,..ort­

M~ 005 M ocroUJfl C 1\ o 1('91,h••~ 


OodefT\01 ~ ol M tro,of1(01porol•or. 

lurbo { ·~ o '"1J"''"' l"i j 11mli•ntt11~ of 

801lond lnl f!Pt'IO l •Qt\OI 
IB M, M\15 und VSA.M o •e hodt'"'U' ~ 


a l In!~• nnhc>nol 8in1n•n Mo<h•l'I~ 
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OH.. VM!J ond VAX 01tt t1odttrnot 'of 

O•u tol (qvopmrnl (0tpc><ot.o-1 

UNIX 1\t1 oademo•To. of Dell labo•ato<1 

VS" 1111ntlrmo1\ nl WANO t uluuu•uiv 


If You're Programming in C, 
you may switch lo UserSoft 
Business C or enhance your cur ­
rent compiler w i th our Business 
Deve lopment Tool package. This 
will g ive you UserSoft Business C 
capabilities on most popular 
systems such os M icroso ft C, 
Power C, Tu rbo C, UNIX C, and 
WongVSC. 

UserSoft Business C: 
With a new state-of­
the art C debugger 
UserSoft Business C debugger 
will reduce the time you spend 
debugg ing your C programs by 
at least o fac tor of 10. It allows 
you to debug graph ics programs 
on o single monitor. 

UserSoft Business C: 
The World's most 
versatile Data 
Manager and 
Database Tool 
O ur Structured/ Access M ethod 
(SIAM) allows: 
• unlimilcd types of key (onclud1n9 
graphics) 
· unlimited numbers of key ports 
• unlimoled numbefS of doto fields 
· mixing of fixed and variable lcnglhs for 
dolo fields or key porls 
• dolo oncry pl ior' from fi le level down lo 
byte level 
• unlimited devices !or storing o key porl 
or o dolo fi e ld 
• unlunitod si :t:e fo, ony key po rl 
• un limilcd number of tables 
• un li miled concurrently open files 
· maximum protection on doto sccv(i ly 

S/ AM is wel l su ited for appl ica ­
tions lo finance, banking, 
business, imaging, arti fic ial 
intell igence, knowledge-bosed 
informa tion, science, eng ineeer­
ing, simulto tion and industrial 
control. 

To order Call : 1 -800/ 663-0322 

60 Day Money Bock Guorantee 
Not Copy Protected 

See us at Comdex 8B at the 
Tropicana Booth - T617 
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The future of personal computing is dear.More 
powerful PCs. F.asier touse PCs. With graphics 
and character-based programs working side by 
side. Tc'llking to each other. Multitasking. Win­
dowing. Menuing. Mousing. Getting your work 
doneeasier and faster. 

Have it all now. 
OESQview'" is the operating envi­

ronment that gives l.X)5 the capabil­
ities of ffi/2."' And it lets you, with 
your trusty 8008, 0086, 80286, or 80386 
PC, leap to the productivity of the next 
generation.Fornot much money. And 
without throwing out your favorite 
software. 

Add DESQview toyow- PC and it 
quickly finds your programs and lists 
them on menus.So you ran just point 
to the program, using ~ypoard or 
mouse, tostart it up.DES()view 
knows where that program lives. And 
what command loads it. 

For those who have troubleremembering 
l.X)5 mrnmands, it adds menus 

files and markspea.fic fi les to be 

copied, backed-up,or deleted-
all without havu1g to leave the 
program you're m. 

Best of aU, DESQview accom­

plishesall this with asubstantial 
speed a?vantage over any 
.altemabve enworunent. 

thQ;colC6/2 

Multitask beyond 640K 
When you want to use several programs 

togetlier, you don't have to leave your 
current program.Just open the nexl pro­
gram. View your programs in wu1dows or 

labels whileyou're writing a report i11 Word 
Perfect, or layingout a newsletter in Venturn 
Publisher, ordesigning a building in AutoCAD. 

OESQview even Jets you transfer text, 
numbers, and fields of mfonnation between 

programs. 
--..... Fulfill the 386 promise. 

full screen.Open more programs than you
have memory for. And multi task them. In 

to l.X)S. It even lets you sort your -Fo-rp_ _,__ers_,D_F5Qvi__ fs~ 640K. Or ifyou own aspecialrogramm _ e"-
API,with i1sstreni,-.ihs in inter- EMS4.0 or EEMS memory 
task communiGltions and multi· board, or a386 PC, DESQview 
tasking, brini;; aquick and e.isy I ts b kth hth l.X)5 
wayto;1d,1pttothcfuturr. l'iilh e you rea roug e 
lheAPl'smaillxmsand harro 64-0K banier for multitasking.if 
pnJgrams, progra.mml-r.; arr you have other non-EMS memo-
able todeiign programs running ry expansionproducts like AST's 
on005withc;ip.ibili tics like d th fB 

A vantage or e M Memory 
Exptu1Sion Option, we have a 

solution for you, too.The ALL CHARGE­
CARD"' 'unifies' all your memory to provide 
u~~o_16megabytes of contilmous workspace. 
DESQview fets you use tlus memory to 
enhance your producti\1ty.You can start 1-2-3 
calculating and tell Paradox to print mailing 

For80836 PC users, DESQview 
becomes a386 control program when 
used in conjunction with 
Quarterdeck's Expanded Memory 
Manager (QEMM)-~vmg 
faster multitaskmg as we!Tas \1rtual 
windowing support. 

And when you use DESQview on 
an IBM fX3/2NModel SO or 60 with 
QEMM-50/60 and the IBM Memory 
Expansion Option, DESQview gives 
you multitasking beyond 640K. 

Experts are voting for 
DESQview. And over a 

million users, too. 
Ifall of this sounds like promises you've 

been hearu1g for future systems, then you can 
understand why over a million users have 
: • "'t _ o; chosen DESQview. And why PC 
i ; l W gnzine gave DESQview its 
! =!J Eclitor'sChoice Award for '1l1e 
iMM llil Best Alternative to (J3/2," why 
I I lf I clK'> readers of Info World twice voted 
( 1k ll( 1 DESQ.1ew 'Troduct of the Year" 

24 1987
NOV. ' h b lw y, ypo~u ar vote at 

'~0 1'm" C Fall fWORLO A~( I l"S7 om ex or two 
PRODUCT yearsu1arow,DESQview 
o F T 11 E was voted "Best PC Environ­
y E A R menr' mPC Tech }011mnl's 
•••llllllllSystems Builder Contest. 

DESQview lets you have it all now. 

'111i1AL1G!ARGKARD ~.~ frrllr IBM re AT an! J';f2'lla.nd 00. Ul™ t.11,,•rnl-e-l)p:ol~ l!m's.1'""""' furyru. Im PniscrnO 1.(9.))) 3fl7.J!741 n,,._.aal oolcring inloomtmOlkn:>.pinsAuguo;t 31, I~ 
Tr..i<mll\:\.uc prop!rtydllrirra;pc-,._"tn>! bJl.i= UN. C6/2 P.l/~ 1·2·3,Parndox, \ltnl r.rl:t:t, \b'otw;J l\iblislu; AullCAD. lml, Aful,, lhmJ.AS[. RAMl"h"'· '\d'Mtlgl'. Iimu!L'\ M;u.,S)-~ Ila)'!\ Min.-.dl, \\\nh,>. T'l''l>,w 
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EXPERT AD VIC E 

OS/2 NOTEBOOK Mark Minasi 

THE Goon NEWS 
AND THE 
BAD NEWS 

When it comes to 
performance, there's a 
price to pay for all those 
nifty OS/2 features 

S/2 is more important to an 
OS/2 application than DOS is 
to a DOS application. Given 
that, how does OS/2 perform 

relative to DOS? Rarely better , often 
only a wee bit worse, and sometimes a lot 
worse. As a multitasking platform , it 
performs better than expected. 

How do I know? Simple-I ran some 
benchmark s. Benchmarks are one of 
life's sordid pleasures . Artists often say, 
"Everyone 's a critic." Hardware and 
software designers cou ld say, "Every­
one's a benchmarker." Another reason 
to do benchmarks i the interesting mail 
you get after writing art icles . 

OS/2 is more important to an OS/2 ap­
plication than DOS is to a DOS applica­
tion because , as 1 said last month. OS/2 i 
a true operating system and DOS is not. 
If a DOS application needs to write to the 
screen, it can al low DOS services to do 
it, or it can write directly to the video 
buffer itself. Allowing DOS to put the 
characters on the screen ensures com­
patibility across machines and version 
of DOS, but it sacrifices speed. A DOS 
application requiring snappy screens can 
always opt to bypass DOS . Under OS/2 , 
an application ' s 1/0 must go through the 
operating system-hence the interest in 
OS/2 's performance. 

An associate and I have benchmarked 
OS/2 services, using a combination of 
simple programs and more complex sys­
tems to answer a number of questions . 
The questions a nd answers, summa­
rized , follow. (Note : Whenever l say 
"OS/2, " I mean .. protected-mode 
OS/2, " unless I spec ifically mention 
OS/2's DOS-compatibility box.) 

ILLUSTRATION: TOM F.NTOLA (c) 1988 

Does a program run faster under DOS or 
under OS/2? 

OS/2 is . in general , up to 20 percent 
slower than DOS , except for disk J/O . 
Unbuffered disk I/O is about 50 percent 
slower under 05/2. 

Does a program run faster under DOS or 
1111der the OS/2 DOS-compatibility box? 

The compatibility box run programs 
up to 4 percent slower than DOS , except 
for disk 1/0. Disk 110 can be 50 percent 
(or more) slower under the compat ibility 
box. 

Microsoft claims improved video 110 with 
OS/2. Are OS/2 video writes faster? 

In some cases, yes: TYPE writes to the 
screen over twice as quickly under 05/2 . 
In other cases , the result is a toss-up . 

Ifyou run multiple programs under OS/2, 
how great is the multitasking o~rhead? 

Fairly low . It appears that pay for 
multitasking up front , with the 10 to 20 

percent system overhead . Extra per-task 
overhead is fairly small, no larger than 2 
percent. 

How does the compatibility box affect 
OS/2 multitasking overhead? 

Radically. By design , the compatibi l­
ity box does not run at all when in the 
background. When the compatibility box 
is running a DOS program in the fore­
ground, the background OS/2 processes 
slow down by a factor of 100 to 500 times. 

How does the choice ofprocessor chip af­
fect DOS versus OS/2 comparisons? 

Surprisingly, the ratios of DOS time 
to OS/2 times do not vary much from the 
80286 chip to the 80386 chip . 

How much slower or faster does a pro­
gram rem in OS/2 background, compared 
to foreground ? 

That depends on the PRIORITY= pa­
rameter. With PRIORITY =ABSOLUTE, 
there is no difference for CPU-intensive 
tasks. Screen writes are actually slower 
in the foreground than in the back­
g round , because background screen 
writes are made to regular memory , 
while foreground screen writes are made 
to slower video memory . 

With PRIORITY=DYNAMIC, lhe back­
ground process seem · to wait for the 
foreground process to complete before it 
sta rts. ( Yes, it 's strange, and I'll explain 
further next month .) 

Now let 's look in detail at the bench­
marks . 

To the Bench 
Wh at would a benchmark suite be 
without the venerable Sieve of Eratosthe­
nes? We ran the Sieve (a genera l com­
pute-bound integer program) , the Savage 
te ·t (a floating-point test), and three tests 
designed to isolate video response and 
disk speed. 

To ensure consistency. we used Mi­
co111i11ued 

OCTOBER 1988 • BYT E 139 



OS/2 NOTEBOOK 

Circle 122 on Reader Seniice Canl 

IEEE-Z 

IOtech has [._,,.. , ...
the widest 

selection of 

easy-to-use 
interfaces & 

software for 

IEEE 488 . .. 
(GPIB/HPIB) ~;;;;;;;;;;;;'f 
systems. 
• Instrumem 
& plotter 
controllers 
(internal & 
external) for 
PCs, PS/2s, & 
Macintosh • ~ ~~ 

t~~~~;EgEli- .. ,~1 • i r~~ .·. ~ 7 ";" -;- -:- 1( 
· .~~. . s:i32/422} ~ !.1='!.I I~ • 
"~. a1g1tal 1/0, -•1 
·~~modem, real- ·· ~ :- ; -: -:­

,. ~time clock, 
:1SCSI~ 8i ~ 

· ·'.Janatcf'JJ/o ~ ~-
~· '· ~·.,~~g.l:!; !. ~ - - - ----.--. ­........


•IE bus 

extenders via 
 ~ ~~!'
RS-422 or . ....- --· - - ­fiber-optic .. . . . 
• 512K IEEE 
data buffers 
& expanders 
•Software 
for IEEE c_ ~~-

control from . - - ­.....languages & 
Lotus 1-2-3® 

c...... ,.~~.~ 

•Menu-driven 
- . . . ­graphi~s & • • I I • 

analy JS 
. oft ware 12:.:... ''r.'~ -

• 30 day ..- ...money-hack 
guarantee "'-- ~~~ 
• 2 year 
warranty . . ... 
•Call for '-- u .. ...... 

your FREE 
Technical . . . . . 
Guide 

!Otech...the choice is easy . 

lOtech 
(216) 439-4091 ;.~r2~~~~3 
25971 Cannon Road· Cleveland, Ohio 44146 
l..Mdttn lOlW; K"'i 12·>11 • l'a rb (I) 1·11ll4H l >i • '7.urk h CUI! 1(21 1J.W 
\ Ulu oi ..u::"(.nrll • l.l n\ opl ns:, 01111 01 .m • m<11 t rdam 001 \.IJ I\\ U 
iiiklnr)' 111 .a~? 'x It • \lunk h. 11nd ot~r l!.Urupcm. N1•1h 1\h1c!ln. w\ll 
M iddle r-:.a ~I ('OO AIUt \. nCll l i'J(il tU(ll)I 710020. 

140 B Y T E • OCTOBER 1988 

.­
Table 1: Differences in the architectures ofImel 's 80x86 microprocessors 
have led to the development ofdifferent memory models. 

Memory Number of code Number of data 
model segments segments 

Tiny One single segment shared for code and data 
Small 1 1 
Medium 1 Multiple 
Compact Multiple 1 
Large Multiple Multiple 
Huge Multiple; data structures can be > 64K bytes 

crosoft 's dual-mode C and BASIC com­
pilers to generate both real-mode (DOS) 
and protected-mode (OS/2) code from 
the same source . Whenever possible, we 
just compiled and linked one program, 
then bound it. ("Bind" is Microsoft's 
term for subjecting a program to a con­
verter that renders it able to run under 
DOS or OS/2.) 

Absurdities in the architectures of the 
Intel line of processors have led to a num­
ber of "memory models " for 80x86 pro­
grams, as shown in table I . Examples of 
programs in the small and medium cate· 
gories include many small utility pro­
grams and , of course , benchmarking 
programs, but few of the large popular 
business applications . 

The Sieve benchmark ran I or 2 per­
cent slower in the compatibility box and 4 
or 5 percent slower under OS/2 (see fig­
ure l) . However, with larger memory 
models, OS/2 was up to 44% slower on a 
386 machine and 18 % slower on an IBM 
PC AT (due, no doubt, to their different 
memory architectures .) 

Results of the Savage test (see figure 2) 
were consistent; the compatibility box 
slowed the programs by a few percent, 
and OS/2 slowed them by about ten per­
cent on the 386 and 5 percent on the AT. 

We tested video 110 with a simple test 
designed to TYPE a file to the screen 100 
times- first under DOS , then under 
OS/2 . The tests were done on a 16-MHz 
80386 with a Compaq VGA board . 

Under DOS, the task took 60.4 sec­
onds , while OS/2 took 27 . I seconds. Im­
pressive. But then we created a simple 
program that writes lines to the screen 
until it runs out of time ( 15 seconds) . The 
results contradicted those of the first test. 
In this case, DOS was able to write 2171 
lines, while OS/2 wrote only 1820 lines . 
We wrote the program in Microsoft 
BASIC and compiled it for both DOS and 
OS/2, using the BASIC 6.0 dual-mode 
compiler. Obviously, OS/2 screen han­
dling can be faster than DOS, but not al­
ways, depending on how you do it. 

Disk Access 
Our preliminary tests showed that OS/2 
was a bit slower at disk access than DOS . 
The Norton Utilities provided a simple 
test : We ran DISKTEST under DOS , and 
then in the compatibility box . With disk 
caching enabled, OS/2 operated nearly 
as fast as DOS without a cache enabled. 
Without the cache, OS/2's performance 
was mi erable: 1369.8 seconds , com­
pared to 90.3 seconds for DOS . 

OS/2 's performance (relative to DOS) 
suffers significantly in programs that do 
a lot of disk input and output and for pro­
grams that use more than 64K bytes of 
data . While the first category may not 
apply to many programs, recall that 
large memory access was one of the prin ­
cipal reasons for developing OS/2 in the 
first place. Good disk performance is , of 
course, important for many applications . 

As a final DOS versus OS/2 compari ­
son , we used C code from an Augu t 
1984 BYTE article, " Benchmarking 
UNIX Systems" by David F . Hinnant. 
The results are shown in table 2. One in­
teresting number comes up: Notice that , 
despite the fact that all the C programs 
run faster under DOS than under OS/2, 
the Dhrystone runs faster under OS/2! 
Bear in mind that there is nothing in the 
Dhrystone that isn't in the other tests. 
Could there be a "benchmark detector" 
in the Microsoft C 5. 1 compiler? 

OS/2 Tip of the Month: 

Making DOS and OS/2 Coexist 

If you use the Microsoft Developer ' s 

Toolkit, you know that Microsoft in­

cluded a neat feature whereby your pro­

gram will prompt you at boot time with 


Boot : Enter for OS/2, ESC for DOS 

By pressing the Escape key or the Enter 
key, you can boot either operating sys­
tem. It's called the "dual boot" feature . 
For some unknown reason , IBM left it 
out of its OS/2 . 

continued 
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Figure I: According co my tests with small memory models , the Sieve ofEratosthenes took somewhat longer to run in 1he 
compatibility box and in OS/2 protected mode than in DOS. Using larger memory models , however, OS/2 took as much as 44 
percent longer on a 16-MHz Trillian Power Systems 386 (a) , and 18 percent longer on an 8-MHz IBM PC AT (b). 
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Figure 2: Floating point rate (in kilo/Lops) ofthe Savage floating point benchmark run under DOS, the OS/2 compatibility box, 
and OS/2 protected mode. Note that the compatibility box slowed the programs by a few percent, while OS/2 slowed them by 
about JO percent on the Trillian Power Systems 386 (a) , and 5 percem on the IBM PC AT (h). 
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Table 2: Results of UNIX benchmarks nm under DOS, the OSfl. 
compaiibiliry box, OSfl. protected mode, and OSfl. with an ediror running in the 
compatibility box in the foreground. (Times nomialized to 1. 00 for DOS 3. 3.) 

DOS Com pat. Pure OS/2 w/edltor 
Test name 3.3 box OS/2 In compat. box 

1.02 1.06 N/A 
1.01 1.05 111 .11 

1.01 1.05 111 .11 
1.01 1.05 111 .11 
1.01 1.06 104 .17 
1.01 1.05 108.87 

1.01 1.05 100.00 
1.00 1 05 90.91 
1.03 1.16 100.00 
1.06 1.14 142.86 

1.01 1.05 111.11 
1.01 1.05 90.91 

1.00 1 04 90.91 
1.01 24 .39 N/A 

1.01 1.09 90.91 
1 01 1.08 100.00 
1 01 1.06 100.00 

1.01 1.10 111 .11 
1.01 0 .88 90.91 

1.22 1.10 111 .11 
1.88 1.34 NIA 

1.01 1.05 142.66 
1.01 1.14 111 .11 

1.33 1.11 200.00 
1.54 1.23 500.00 

1.37 1.37 22.73 
2.07 1.95 N/A 

Circle 119 011 Reader Sen•ice Card 

Integrand's new Chassi.-i/ ystem is not another 
IBM mechanical and electrical clone. An 
cn1ircly fresh packagingdesign approach has 
been taken using modular construction. At 

present. over 40 optionalstock modules allow 
you to customize our standard chassis 10 nearly 
any requirement Integrand offers high quality, 
advanced drsignhardware along with 
applicalion and technical upport all at prices 
compe1i1fre with impons. Why settle for less? 

Copy char array 1.00 
Copy char array using pointers 1.00 

Loop using auto int indexes 1.00 
Loop using static int indexes 1.00 
Loop using 2 register variables 1.00 
Loop using 5 register variables 1.00 

Int arithmetic 1.00 
Long int arithmetic 1.00 
Float arithmetic 1.00 
Double arithmetic 1.00 

Address arithmetic w/char ptr 1.00 
Address arithmetic w/struct ptr 1.00 

User C function call overhead 1.00 
System call overhead (getpid) 1.00 

Library string length function 1.00 
Library string copy function 1.00 
Library string compare function 1.00 

Savage floating-point test 1.00 
Dhrystone general benchmark 1 00 

Copy file, buffered stream 1/0 1.00 
Copy file, unbuff low-level 1/0 1.00 

Copy file, buff stream blocks 1.00 
Copy file . unbuff low-lvl blocks 1.00 

Seek/read in file , buf stream 1.00 
Seek/read in fi le. unbuf low-lvl 1.00 

Dummy report with qsort 1.00 
Dummy report with shellshon 1.00 

NIA rclcrs 10 l•me• OYerllow 0< lack 01 comparab1i.ty 

Why return to DOS , when we have the 
compatibili ty box? Well , I' ll take the 
matter up entirely in a later column , but 
basically because the compatibility box 
is only about 80 percent compatible with 
DOS, and because it severely restrict 
your working space (maximum available 
memory is not 640K bytes, but about 
530K bytes) . Take my adv ice: Don't 
burn the DOS manual yet. 

The answer: Partition your hard disk 
drive into C and D drives , using the 
DOS FDISK command. Format the sepa­
rate drives . Put your DOS data on drive 
D, and set up OS/2 to boot from drive 
C. There is no way to FORMAT D: / S 
under DOS , but the next best thing is to 
create a separate boot floppy disk. Just 
put your usual AUTOEXEC.BAT file on it , 

then add the lines 

set comspec=d :\ command. com 

and you ' re all set. Then write IBM a let­
ter demanding the dual boot feature in 
the next release of OS/2. 

Next month, I'll take a look at multi ­
tasking benchmark s: benchmarking 
OS/2 agai nst itself. • 

Mark Minasi is a managing partner at 
Moulton , Minasi & Company, a Colum­
bia. Maryland.firm specializing in tech­
nical seminars. He can be reached on 
BIX as "mjminasi. " 

Your questions and comments are wel­
come. Write to: Editor, BYTE. One Phoe­
nix Mill Lane, Peterborough, NH 03458. 
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.....·- •=r=.--.,,-;...r==:;. - ­--· _.__.......•r=;;... 
!~~··- !.~~~.--. -----···· .~~~ 

Call or write for dcscrip1ivc brochure and prices: 

8620 Rooseveh Ave. • Vis.~lia, CA 93291 


209/65 1-1203 
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Anempt 

file 1ransfer. 


Reread manual once 
again to figure out 
how to send file. 

Look allover 
for secretary. 

Send FAX yourself. 
Print document 

from PC. 

Announcing [he: first non-stup communicarions roure 
berween businesses amwhere in the \\'Orld. 

1ntel 's onnection CoProcessor." 
It's a 11·holc new 11·a~ · rn scnd anJ rcn.: ivc programs, 

fi les, text graphics anJ electnmic messages. 10 1 jusr 
between PCs.but with fax rnachinc:sas \\·ell. 

The Intel Connecrion is a ne11· 
ornrnunications C<>pnicessing hoard 

that frees rnur P from the task of 
·(>mmunicuing. 

Which means \U U can \\'Ork on rnur 
computer non-sL<}p-even \Yhile · 

sending a documem as big as the New'rhrk phone hook. 
Now your faxes or files c tn ny cro ·s coumry And you 

can still be zooming around in ~nur flighr simularor. Or 
writing that leuer to your higgesr accounr. Or recalculating 
your spreadsheets for romorruw·s meeting.Without 
interruption or downtime. 

And wh n you fax then~ are nu 
more wpovers ar the printer, or 
cooling your he Is in linear che fax 
machine. Because Connection lets vou 
doever~1hing without leaving your.PC. 

Ancl when you send files dir crly to 
'01' lmclCr;i1">1n .1IKH1 f1111 1K."l ltcHl <11l'nKl':o-,ttf , ... ;1 u-.1<.km.tr~\' lmd ·,,rJ'tir-Jl11.'ltl \\ i>tJt\:ril"l-11" J ft.)1.1"'-'-"rt:J 1r.10t·rn:ark 1it~1lfJl\-rft.xl (A'.it p A..hl\.H1 ·T.11i:: 1~.1rq.:1..ii:rt.-.J 1rJdt: 1 1ur~.cif .'\:lotuoo TJccC(K"por'JltCM1 l.k)r-1Jod •~ Jn:f,u~ti:n.-d 
.\11e11Nsf1 ~... 1 ' ~ •1-.!.t'f\.'( l 1r:1tk.-m.1t~ l~ \l k11 ""li1C11q x<Jl11M1 •(.A'll 1( 1md C(111 1munl\.tllf!J.t "Pf'l1c.-JlkMI "l\\'(.·1fM,-:u11111 ) 
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Resend document.Transfer failed. cross lingers.Spend 17minutes 
figuring out 
lheproble:m~............ 

Finally, you send. 
but FAX line is busy. 

another Cl )JlJl cion-equipped PC,you' on't have to fiddle 
around with modem parameters or protocols. Because the 

onneccion oProcessor secs Lhem for you. At 9600 bps. 
Best of al I, Conneccion supports CJ\. ; anew 

rnmrnunica tion standard that is supponed by major 
software and hardware cbelopers like Ashcon -'fate~ 
Horland~ DCJ\~ 1li crnsoft~~rnd WordPerfect. \1' hich 
mems you can send, fCJr example, a word pro ·essing 
rile co your Lonc.1011 office, withuuc ever ex iting your 
WordPerfect program . 

)~iu just send the document dire tly from your 
appl ication.That 's ir.Th re isn't any compl icated 

communications sofrware co learn. 
And everything is backed by toll -free technical 

support and a fi ve-year warranry from Imel. 
So what are you waiting for? Call 800-538-3.373 110\v 

for a free demo disk. 
Because with Intel's Connection CoPro ·cssor, 

communication is reall y going to cake off. 
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Tolllorrow's LAN Solutions - Today. 

EtherLAN Plus™/The Affordable Ethernet Solution 

In today·s LAN world , every new Even better yet, you can use • Low memory requirements. 
LAN manufacturer seems to have a standard DOS commands to 

• NETBIOS compatible. new idea of what a network should control your network, so you are 
be. Standards for the industry are not stuck spending hours to learn a • Everything you need is included 
few and far between, but are there new set of commands. The at one low price. 
if you want to pay for them. operating system functions 
Wouldn't it be nice if for once you transparently, so you won 't even 
cou ld buy a LAN system, at a price know you 're on a network. The best news of all is 
you can afford, and be fully 
compatible with the ethernet 
standard? Well now you can! 

rn e Eth rn t 

EtherLAN is here to give 
you everything you need to 
set up an ethernet LAN 
system. You 'll receive the 
EtherLAN network adapter, 
25 feet or th inwire ethernet 
coax cable, T connector 
and easy to understand 
Installation and User's 
Guides, all for one low 
price. In addition to this, 
you'l l also receive 

the price. 
Features You Can Rely On. 

At only $699.95 per node, you 
• Fully ethernet and cheapernet get al l hardware, software, cabling 

compatible (IEEE 802.3). and manuals needed. 

• Fast -	 a full 10.000.000 bit per 
second. Introductory Offer 

EtherLAN 6 Node Comparison 

500 KDytC< Ro:id '1nd W11t 

EtherLAN 
3Com· 

11 and 10 seconds 

14 and 12 seconds 
Novell SFT" 10 and 9 seconds 
'F>gurcs horn PC M.1gazmc 

$4199 
$5670" 

$8265" 

NETBIOS software and also a 1-714-529-8850 (in CA)as a shell above DOS. complete network operating system 

to make using your new EtherLAN • Easy to use DOS type - VISA. MC. COO, or ~ 

system even easier. commands or ~ menus. -=- Prepaid orders accepted. ~ 


See us at COMDEX Booth # 81540 • Share disks, subdirectories, 
akes printers and plotters. Simple Net Systems, Inc. 

eatabI • DOS file and record locking. 545 W. Lambert Rd., Suite A 
Brea. CA 92621 

The operating system you'll get • Up to 5 printers per server. FAX : (714) 529-2413 
works as a shell above DOS, so all A QllltCS IBM PC XT AT or compahb!c. runn111g DOS 3 IOor • Time and Date sharing. 
your normal DOS programs will run 	 higher Ellie1 LAN 1s a reg1s1e1 d H ~d m.i.uk ol Simple el 

Sys1ems. Inc 01her brand and product 1~ames are tradcm;:uks 
on EtherLAN as well as local ly. • Electronic Message System. ot lheir re.spechvl" t1oldcr s 
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complete software needed to get • NO dedicated servers are 
your new EtherLAN system up and required. 
runn ing quickly. You'll get 

• Transparent operation -operates 

Four Node Kit for only 
$2499.00. Save over 
$300.00. 

With features like 
these, and an 
affordable price 
per node, how can 
you lose? 

Call Toll Free 

1-800-262-8010 



EXPERT ADVICE 

COM I : • Brock N. Meeks 

BACK TO THE 
FUTURE AGAIN 

Will Prodigy, the latest 
incarnation of 
computer conferencing 
for the masses, bring 
information services to 
a home near you? 

I 
n the 1950s. futurist claimed that 
people in the 1980s would be com­
muting from their rooftops via per­
sonal helicopters, filing flight 

plan instead of fighting freeways. In 
1959, U.S. Postmaster General Arthur 
E. Summerfield predicted , " Before man 
reaches the moon , your mail will be de­
livered from New York to California , to 
India , or to Australia by guided missiles . 
We stand on the verge of rocket mail." 

History ultimately betrayed these pre­
dictions . Certainly in today's high-tech , 
ultrahip global village , such outlandish 
predictions would not be foisted on the 
public, would they? Don't believe it at 
all. Let's go back to the future for a 
minute. 

It 's early in the 1980s , and the bur­
geoning information age is being hyped 
by two videotex systems: Times Mirror's 
Gateway and Knight-Ridder's Viewtron . 
A perfect marriage , or so it seemed . The 
parent companies dealt in delivering in­
formation . They thrived on it. So now 
they sought to launch the next wave in in­
formation delivery : news and assorted 
esoteric services delivered via your TV . 

However, both ervices flamed out. 
They were victims of high operating 
costs, perplexing user interface , and­
most of all-flaccid consumer response. 
These companies should have known bet­
ter than to make the American family 
choose between reading the day 's head­
lines and watching M*A*S*H (reruns 
notwithstanding). M*A*S*H won hands 
down . 

ILLUSTRATIO : ROBERT KAUFMAN 1988 

Back to the Drawing Board 
Still, the idea of electronically delivered 
services , accessible from the comfort of 
your home, is a good idea. And a good 
idea has a way of hanging around until 
the time is right. Say hello to a good idea : 
Prodigy , the information-age equivalent 
of personal helicopters (easing daily 
tasks) and rocket mail (offering effective 
and inexpensive communications). 

" We see our major competition being 
the traditional way people go about doing 
their everyday ta sks," says Robert 
Caviglia , Prodigy 's branch sa les man­
ager in the San Francisco area . There is a 
small catch . Prodigy' s success is di ­
rectly linked to the infiltration of micro­
computers into the American home. By 
industry estimates , there are roughly 13 
million of them in homes today, with 
slightly over I million of those hooked to 
a modern . Prodigy believes the Ameri­
can home is just now beginning to realize 
that having a microcomputer is more than 
a novelty . 

"People aren't afraid of the PC any­
more," says Dave Waks, Prodigy 's di­
rector of technology and a charter mem­
ber of its development team. "We are a 
service for people who want to use the 
PC to accomplish things , to make their 
lives easier, use their time better, gratify 
themselves , educate themselves ." 

Making the Future Work 
With a work force of some 750 people , 
the Prodigy team has cleared extensive 
technical hurdles (like building its own 
network to carry Prodigy services) and is 
now working on attracting the paying 
customer. Three initial markets were 
chosen in June: San Francisco, Atlanta, 
and Hartford, Connecticut. 

There are two prime factors in Prodi­
gy's success equation: price and perfor­
mance. Pricewise , a flat fee of$9.95 per 
month allows you unlimited access to the 
service. This "all you can eat" fee may 
be Prodigy's savior . Other on-line er­

cominued 
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Travel 
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vices charge on a per hour basis . lf you 
use Prodigy just for its electronic mail. 
you'll more than make up the $9 .95. 

And for that flat fee , you get up to six 
accounts. That means six different peo­
ple can use the system for the same price. 
Each account has a different ID number. 

Prodigy 's ability to offer a low rate 
stems from two factors . First , its low rate 
is largely subsidized by more than 80 na­
tional companies , each paying upward of 
$20,000 for the privilege of advertising 
to Prodigy users . It's a captive market: 
When you shift to a different screen , a 
new inescapable ad pops up along the 
bottom six lines of your screen. 

Some critics decry these ad as a viola­
tion of personal screen space, as if screen 
space were sacrosanct. Prodigy execu­
tives offer no apology. Part of their role, 
they say . in helping to make people's 
lives easier and more efficient is the of­
fering of services or products tailored to 
an individual 's interests . The extent of 
th is ad tailoring depends on the user. 

When first using Prodigy , you are 
given the option of filling in a detailed in­
terest summary. The more specific you 
get, the better Prodigy is able to tailor 

what kind of ads show up on your screen . 
This tailoring raises the specter of pri­
vacy violations . Will Prodigy be able to 
track my individual purchasing habits? 
Will my interest survey be sold to hun­
dreds of commercial companies trolling 
for new customers? " No," says Brian 
Ek. "The surveys are completely confi ­
dential and will not be used for anything 
beyond gathering statistics to show to po­
tential advertisers . No names are used, 
no personal information released." 

Should an ad pique your interest, you 
can instantly get more information im­
ply by pressing the L key and diving into 
a window that further explains the prod­
uct. This is a handier way of gaining 
more information on a product than fill­
ing out one of those ad ca rds found in 
magazines. Bes ides , filling out those 
card usually land your name on some­
one's mailing list, and who needs their 
name on another mailing list? And if you 
find you really like the product you're 
looking at, you can order it right on the 
spot. 

The second factor in Prodigy's low 
price is how it approaches performance . 
Rather than depending on a dumb termi­

nal , where the user is a slave to the re­
mote system , Prodigy makes the PC the 
master; the system is the slave. 

Prodigy 's design takes full advantage 
of the intelligence built into the PC. 
(Currently, Prodigy is available only for 
the IBM PC and compatibles. Apple II 
owners will have access later this year, 
and Mac owners early in 1989.) All the 
information needed to navigate and re­
trieve information from Prodigy is stored 
in the PC . 

If you' re doing something on Prodigy 
and the information to perform that task 
isn ' t stored on your PC, only then does it 
query a remote computer, usually the 
local Prodigy site. " Your computer 
grabs the information it needs and stores 
it for future use ," ays Waks . In thi s 
sense, the system actually gains perfor­
mance the more you use it. If the local 
site doesn' t have the information you 
need , it then queries the main database in 
White Plains, New York. 

" But the nice thing about the local host 
accessing the White Plains computer is 
that it stores the information you've 
asked for and can deliver it on demand to 

continued 
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NO OTHER DESKTOP 

PUBLISHING SYSTEM OFFERS 


THIS FEATURE. 

With the new Mannes ­

mann Tally " Universal TM Publishing 
System, you can practically fly. 

Thanks to a Raster Image 
Processor board that plugs directly 
into your PC or compatible, you'll 
process your pages at a speed lim· 
ited only by the speed of your 
computer. Not - as is typical - at 
the speed of the printer. And you'll 
transfer ready-to-print data directly 
to the printer through a video 
interface at an incredible 3-million 
bits per second. 

So when you're using the 
PostScript" compatible interpreter, 
you'll produce a printed page 
almost twice as fast as most other 
systems. But that's just ground 
speed. 

If you use Aldus~ Page­
Maker or Ventura Publisher,~ you'll 

Circle 150 on Reader Service Card (DEALERS: 151) 

• Systems: 
I . Universal Publishing System (includes a 
PostScript compatible interpreter and Docu­
ment Description l.anguap. (11D l. ll 
2. DDL Publishing System IDDI. only). 

• Re ·olution: 300 x 300 dpi. 
•	 Emu lations: 13oth systems include HI" 

LaserJet. 
• Memory: 2 Mg. 
• Typefaces: UPS in ludes 35 typefaces. DDL 

System Includes 22 typefaces. 
• Speed: 10 page ·per·minute. 
• 	Dual pap r assettes standard. 250 sheets 

each. 
• Dual output bins standard, 250 sheets each. 
•	 Manual feed handles single sheets, enve· 

l ope~. transpa rencies. and labels. 
• Workload: 10,000 pages-per-month. 

really take off. Because when you 
select DDL instead of the Postscript 
compatible interprete1; you'll double 
that speed again.And with full page 
bitmap graphics, you can get print ­
ed output up to 17 times as fast. 

So call the number below 
for the name of your nearest dealer 
and log in your time on the New 
Mannesmann Tally Universal 
Publishing System. A pilot's license 
is not required. 

MANNESMANN 
TALLY 

1·800m843·1347 

Ext. 162

In Washington state, call : 
206-251 -5524 Ext. 162 
losi results JY•ll•blo upon request. PostScnpl Is• reg1>1cred 1r.1do 
mark or Adobe Sys<cms. Inc. DOI. ls a rtgt!lcr<d irodcmork or 
lm:igcn orp. V{'mura rublishcrisa rcgiStC-rt!d trademark olV~n 
1ura f.orp. l'ogcma ~:c r ~'registered irodomork or ,\ldus Corp. 
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lDUllneverhave towaitfor 

•a ame • 


Microsoft justeliminated a3000-poW1d headachefor main­
frame programmers. Willi Microsoft COBOL Optimizing 
Compiler 3.0. 

Now instead ofendlessly waiting for mainframe time, you can 
bringyour COBOL programs rightdown to the PC on your 
desk. Suddenly you\re gotcontrol unknown in other platforms, 
as well as seriousspeed and power. 

You've got full MS•OS/2 support to let you break tile 640K 
memory barrier. 

You've got fast execution because Microsoft COBOL is now a 
native code compiler. 

You'vegota rich development environment thank.5 to the 
MicrosoftCOBOL Animatorsource level debu~ !vlicrosofl 
Editor and other powerful utilities. 

Oncfinalassurance.BecauscMicrosoftCOBOL3.0isnow 
mainframe COBOL compatible, you'll enjoy aseamless flow of 
source codebel\veen mainframe and PC environments. 

Feel free to also enjoy the 
highly teclmical information in · :fr~ 
llieadjacentcolurnn.Then call Mmd COOOL 

us at 800-541-1261 for more 
infom1ation and tile dealer 
nearestyou. 

The mai.nftdlne waitis over 
with i\tlicrosoftCOBOL 3.0. Ap­
pearing soon on aPC near you. 

C /988 Miaruoj1 [n,pomlion. Miamojl, th• .ltiuuwfl lo"', MS uiui MS· DOS= "'.filSl<"n·d tnuiftmark.rnf.\llGOJOJl uJrfooJl1or: ,1/IU'Jw/I(,()BO/.Optimdng(ilmpi/crrw,;1011 3 O~ b=dwr UJB IJIJ2j")m Mi<m form 



Microsoft COBOL 

Optirnizing Compiler 


Version 3.0 for 

MS OS/2 and MS-DOS~ 


Complete COBOL Solution 
for Application iviaintenance 
and Development on the PC. 
• Develop and port large mainframe 
applicalions on Uw l C 

• !31\'!<~' U1e li-WK barrier 11101 OS/2 
upport includi ng cl~11ai1lic link librar· 

ies and muJli-Ull'ead uppmi. .\TE\.\ ! 
• De1·elop programs that nm in boU1 

\IS-DOS m1cl OS/2. 0.'F.W! 
• CmnpaliLle \\'iU1 si:w·1w cLil'lcn•11L 
C0130L dia lerL~ . (18.\ I<!' V 

OJ30L ll ,'" IB\ I OS/\'S '"COBOI , 
IB\ I AA, Data General, and 0U1ers.) 

• Call.\ lic:ro oft C·md \ 'lacm Assembler 
roulines. .\'EW' 

• HUGE mcmon• model al.lO\\"S data 
items to be gn~ater U1an fYI !\. . .\'E\\I! 

· Full nelll'ork !>upport \\'iU1 record and 
rile locking includi11i-: ~ovell . >JEW! 

Powerful 

COBOL Development


Environment 

• r\11.irnator SOUJ'CP b·el debugger. 
NE\I..'. 
Trace execution, hacklncking, 

breakpoint DO statcrnc11 Ls, cu1cl 

pe1ioclic bn:'akpoinl:;. 


• ;\ licmsofl Editor, U1e progr::unmer's 
eclilor for boU1 \ IS OS/_ and 
.\ IS-DOS. ~TE\V! 
R ·conrigmable and xtenclablr 
editor U1al even lets you 11111 1·ow· 
pmgrams fmm 11iUli.i1 it. · 

• lnct\'!menlal linker for .\<lS OS/2 
perl'om1s partial links up lo 20 limes 
faster Ulan a full link - only l'hanged 
modules ai-e relinked. 1 :.\.\'! 

ANSI 85 COBOL 
upport NEVv! 

• Cl'rlified 	I llGH b1· ~alional 
l3tu1:'m• of Standards. 

• Stn 1clured 1~u1~ua~· l'llhancrmenls: 
Scope dcJjmil 1­

In-line PEnFOR\ I stalem nl 
CALL BY O>JTE~T statement 
EVr\J UX l'E stalt'nwnl 
>:ei;ialecl c:ontli lions 
Glol><u 1·m·iables 
Hefe!1'nc ' modi ficalions 
~c:;tccl pmgr<uns 

Native Code compiler
with fast execution. 

NE'V! 
• lOx faster computations U1an 

,\ IS \.0£30L 2.2. 
• :JO% faster 1/0 than .\IS COBOL 2.2 

COM!: 

another user," Waks adds . 
The demonstration T was given per­

formed flawlessly, and the full-color 
graphics screens were quick, even at 
1200 bits per second . 

What's Here 
Prodigy has been branded with the title 
"Stodigy," apparently because it offers 
no innovation and less in the way of use­
ful services . Nothing could be further 
from the truth. 

True , I found the user interface too 
splashy for my tastes and, yes, a bit sim­
plistic . But the system was designed to at ­
tract a mass market- to augment peo­
ple's lives, not turn them into computer 
experts. · 

Will on-line veterans find any use for 
Prodigy? Of course. Its E-mail feature 
alone is worth the monthly price . And 
when Prodigy brings its conferencing ca­
pability on-line , in the form of special­
ized bulletin board-type services , the 
system just might attract more than a few 
power users. 

Prodigy's mnemonic menu system (M 
for menu, H for help) is a welcome sight. 
If you don't want to deal with a menu , 
you can use a jump command and bypass 
a lot of on-screen real estate. In addition , 
you can set up a self-directed personal 
path that leads you sequentially through 
the system, visiting only areas of interest 
to you. Navigating your personal path en­
tails only hitting the Enter key. 

The system contains all the informa­
tion that you'd expect on such a service: 
news, weather, and special information, 
like material from Consumer Reports. 
(An interesting side note: No advertising 
screens are visible while accessing Con­
sumer Reports . As in the hard-copy pub­
lication, it is devoid of all ads . This tells 
me that Prodigy is likely to deal with fu ­
ture information providers concerned 
about what types of ads people are sub­
jected to while accessing their particular 
database. Nice touch .) 

Travel information is available. And 
soon you 'II be able to order airline tick­
ets, too . 

There's a panel of 40 experts writing 
daily columns, from Howard Cosell on 
anything to Jane Fonda on fitness to Rob­
ert Novak on politics . And you can send 
E-mail to any of these experts, with a 
promised personal reply within 72 
hours . 

I was all set to really slam these col ­
umns as superficial until I read Novak ' s 
column. Novak wrote about the selection 
of a keynote speaker for the Democratic 
national convention. He outlined a fiery 
controversy over the choice. Good stuff. 

Tightly written in just over 80 words. But 
the biggest surprise: I read the same in­
formation, almost verbatim, in his syndi­
cated newspaper column 3 days later. By 
using Prodigy , I had, in fact , scooped 
millions of newspaper readers. 

You can access stock quotes on a 15­
minute delay , as per SEC requirements. 
You can also buy and sell stocks via 
Prodigy and track your portfolio by 
using a type of personal path system for 
setting up a series of stock symbols . 

And there 's much more coming down 
the pike-grocery delivery, for one 
thing. You can imagine how welcome it 
will be for a San Francisco couple to sim­
ply type in a shopping list and have the 
order delivered at a predetermined time . 
No hassling with lines; no scheduling 
one's time around the supermarket. 

There's also a wide variety of enter­
tainment and educational services . One 
particularly intriguing game called GEO 
puts you in charge of a.fictitious corpora­
tion. Over the course ola few weeks, you 
drive the company, making decisions 
about mergers, product development, 
and capital investment . You play against 
several other Prodigy users, and at the 
end of the game, your position is ranked 
with the others. It's a cutthroat game that 
any corporate barracuda will love. 

Will It Work? 
Prodigy does have its problems. The 
most perplexing one is that distribution 
of software and documentation has been 
terribly inadequate. People have waited 
months to receive their materials. Prod­
igy officials say this is "demand out­
stripping upply ," but insiders cop to the 
real reasons: poor planning and poor 
choice of distributor. As of this writing 
the problems still exist, but word has it 
that Prodigy is aware of the hassle and is 
doing what it can to fix the mess . 

Success is often a matter of definition. 
IfProdigy succeeds only in educating the 
American market to the fact that on-line 
electronic services are available and easy 
to use, it will be a success. 

As for its fate vis-a-vis personal heli­
copters and rocket mail? Well, I suppose 
that's left for a columnist to write about 
sometime well into the twenty-first 
century. • 

Brock N. Meeks is a San Diego-based 
freelance writer who specializes in high 
technology. You can reach him on BIX as 
"brock. " 

Your questions and comments are wel­
come. Write to : Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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'' 
shar' a·bl, a. [A.Sax. scearu, a portion]: The ability to 

let everyone in your company have their own personal 

computing environment without having to buy hundreds 

ofPCs. 


The dramatic improvement in personal pro­
ductivity through the use of personal computers 
hasn't come without a substantial price tag. 
Buying and maintaining a PC for every user can 
make a real dent in the data processing budget. 

But the simple fact is, 
the typical business PC 
is used less than 3 hours 
a day. 

Now there's a simple, 
economical way to get the 
most out of your existing 
PCs and give every user the 
personal computing envi­
ronment they want. It's 
called Personal Data Pac 
technology. From Tundon. 

This innovative technol­
ogy consists of a portable 
30MB Winchester disk 
pack that is both small 
and rugged, called the Personal Data Pac, and 
an external drive receptacle called the Ad-PAC. 
The total package will cost you less than $1,000.00. 

Provide your users with Data Pac technology 
and several can share a single system. And 
sti ll keep their personal data personal. PCs could 
even be configured differently for different 
applications. Users would simply work at the 
system that fits their needs . 

Installing an Ad-PAC is as simple as plugging 
the controller card into an expansion slot of 
any AT-compatible personal computer and con­
necting the cable. The Personal Data Pac inserts 
into the Ad-PAC as easily as a VCR cassette. 

The Tandon Ad-PAC 

The Personal Data Pac provides the perfor­
mance of a fixed Winche te r : With an effective 
access time of less than 40 milliseconds, it 
has the faste t data throughput of any removable 
mass storage in recent tests . 

And removability 
doesn't mean loss of reli­
ability. The Data Pac can 
withstand up to 250G 
of shock-twice as much 
as other removable 
Winchesters-thanks to 
Tundon's patented 
clamping mechanism 
which locks the heads 
away from the disk surface. 

If you still need addi­
tional processing power 
after all your PCs are 
Ad-PAC equipped, Tundon 
has the answer. The 

Tundon PAC 286 ...a powerful AT-compatible unit 
with two built-in Data Pac receptacles . 

Find out how your PCs can become more 
shareable. See your Tandon dealer today or call 
u at 1-800-556-1234, Ext. 171 (In California 
1-800-441-2345, Ext. 171 ). 

IanClan 
We 're redefining 

personal computing. 

GSA# GSOOK87AGS6049 OPTl 
Pricing and informa tion correct a t prcss timc. Ta ndon rese rves 1hc rig ht to var prices and s pecifica tions 

a t a n rime wit hour no 11cc. Ta ndon is a tn1<.lcmark of Ta ndon Corpora tion . 
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Now that the best name in 

CAD is this affof9able,why

settle for agenenc brand? 


What's in a name? When iccomes co che 
Autodesk name, a lot. In fact, it's the best­
selling, most well-respected name in che CAD 
business. There simply is nor another company 
with the credentials to make that claim. 

That's why you shouldn' c seccle for any­
thing less than AutoSkecch ~ the best way to 
get started in CAD. AutoSketch is the precision 
drawing cool from the Aucodesk family of prod­
ucts. Not only is AucoSketch priced at just 
$79. 95,* buc unlike some encry-level CAD prod­
uces, you don't have co keep spending more to 
add the features AutoSketch already has. Stan­
dard features like boxes, circles, stretching, mir­
roring and rotating-co mathematical precision. 
And advanced CAD capabilities like dynamic 
PAN and ZOOM and automatic dimensioning 
and scaling, in up co 10 working layers. 

Circle 26 on Reader Service Card 
'A speed-enhanced version (9 limes faster). requlrtng a math coprocessor, is available for S99.95. 

Ofcourse, ifyou do want to move up from 
AutoSketch at some point, your files can easily 
be uploaded into AutoCAD'.8' 

AutoSketch runs on IBM®PC/XT'"/ATqpand 100% 
compatible computers, and supports IBM's PS/2.'" 

So ifyou' re ready for CAD, why not go with the 
name chat rates highest among both critics and 
users? Anything else is, well, second-race. 

To order AutoSkecch call 1-800-223-2521. 
For the name of your nearest AutoSkecch 
Dealer or for more in­
formation, call 1-800­
445-5415 Exe. 1 or 
write to AutoSketch, 
2320 Marinship Way, 
Sausalito, CA 94965. 

AUTODESK, INC. 

"' 
=-

AutoSketch and AutoCAO are reglstorod In the U.S. Patent and Trademark Office by Autodesk, Inc. IBM and Pe rsonal Computer AT are 1ogls1ered trademarks ol 
International Bu~lnenMachines Corporation. Personal Computer XT ond P$/2 ere trademarks of International Business Machines Corporation. 



FIRST IMPRESSIONS • Rick Grehan and Tom Thompson 

Borland Beefs Up 
Its Languages 

Turbo C and Turbo 

Pascal get upgrades, but 

the big news is an 

assembler and a debugger 

B
orland International is well 
known for its low-cost line of 
development languages: Pascal, 
Basic, Prolog , and C. But up to 

now, if you really needed to get down 
close to the silicon by using assembly 
language or debugging your wayward 
masterpiece of code when it sporadically 
crashed, you had to look elsewhere. No 
longer: Borland has closed this breach by 
introducing a high-speed assembler and 
a powerful stand-alone debugger. If that 
isn 't enough, the company has upgraded 
its premier development languages­
Turbo Pascal and Turbo C-with built­
in source-level debuggers. 

The Turbo Assembler and Turbo De­
bugger are entirely new. Being a lowly 
assembler, TASM operates more or less 
in a line-oriented environment; happily , 
it operates noticeably faster than other 
assemblers. The Turbo Debugger is pos­
sibly Borland ' s best release of this group. 
Like TASM, the debugger boasts support 
for the complete line of 80x86 processors 
and 80x87 coprocessors . 

Turbo C 2.0 and Turbo Pascal 5.0 fea­
ture their usual integrated development 
environment, which consists of the com­
piler itself, a WordStar-style program 
editor , and source code debugging capa­
bilities. Both compilers make use of ex­
panded memory, provide faster floating­
point emulation, have in-line assembly 
language support, and support the new 
stand-alone debugger. If you shun this 
integrated environment in favor of a pro­
gram editor that you ' re comfortable 
with, each Turbo language also provides 
a command-I ine- interface version . 

Sound familiar? Yes, Microsoft 's Quick 
languages give you the same option. 

Turbo C 2.0 
Turbo C 2.0, like its predecessor, sup­
ports every conceivable memory model: 
tiny , small , medium,' compact , large , 
and huge. It now supports the l ong dou­
ble data type and adds new raise and 
signal functions . The ra i s e function 
signals a hardware exception, and the 
signal function lets you respond to the 
exception, either by two predefined han­
dlers or by your own handler. The edit 
buffer makes use of the Expanded Mem­
ory Specification (EMS) , freeing an ad­
ditional 64K bytes of RAM to compile 
and debug a program. An asm keyword 
lets you add assembly language state­
ments directly into your C code . To use 
this feature, though, you 'll need TASM, 
since Turbo C generates an assembly 
language file rather than a linkable ob­
ject code file when you use this option. 

Turbo C 2.0 comes on six 360K-byte 
5 1A-inch floppy disks and requires 448K 
bytes of RAM and MS-DOS 2.0 or high­
er. It sells for $149.95. (Contact Borland 
International, 1800 Green Hills Rd. , 
P. 0 . Box 660001 , Scotts Valley , CA 
95066, (800) 543-7543 or (408) 438­
8400.) We installed a beta version of the 
2.0 compiler on an Epson Equity II+ 
with a 10-MHz 80286 processor, 640K 
bytes of RAM, and a 30-megabyte hard 
disk drive. Turbo C has no installation 
program: You copy the contents of the 
floppies to your hard disk, or just the li­
braries you need . Borland also sells 
Turbo C Professional , a $250 package 
with Turbo C 2.0 and the new assembler 
and debugger. 

When you start Turbo C, it looks a lot 
like Microsoft 's QuickC: It has a menu 
bar, and you can access the menus and 
menu items with one or two keystrokes . 
The most immediate difference between 
version 2.0 and version 1.0 is the new 
Break/ Watch menu, which is quite simi­
lar to QuickC's Debug menu. It lets you 

set and clear breakpoints as well as set 
" watches." A watch is a display of a vari­
able 's contents , and the display is dy­
namically updated as the program runs. 

The built -in debugging faciliti es , 
which operate identically for both Turbo 
C and Turbo Pascal , are easy to use and 
powerful (see photo 1). Pressing F7 sin­
gle-steps you through the program source 
code, line by line. On a color monitor, a 
bright bar of color highlights the state­
ment being executed . You can set a 
breakpoint by stepping the program to 
the statement of interest and selecting 
Toggle Breakpoint from the Break/ 
Watch menu . The source code statement 
thus selected is highlighted in a color dif­
ferent from that of the other statements , a 
nice touch if you're plodding through a 
lengthy trace. Or, you can move the edi­
tor cursor to the target statement and 
select Go to Cursor from the Run menu . 

With the Break/Watch menu , you can 
also examine the contents of arrays and 
structures by means of a watch. The con­
tents of the target variable are displayed 
and are updated as their contents change . 
You can have the watch variables dis­
played in a particular format , such as 
hexadecimal, decimal integer, real , 
character, Boolean, and pointer. 

We used BYTE's C compiler bench­
mark to compare the performances of 
Turbo C 1.0 and 2 .0 . This benchmark is 
the source code to XLisp and consists of 
24 files. It 's compiled with the large 
model option. Turbo C lets you define 
and build "projects" that reference 
multiple source code files, so we set up 
an XLISP.PRJ file . Turbo C 2.0 com­
piled the project in 2 minutes, 5 seconds, 
versus the 2 minutes , 40 seconds re­
quired by Turbo C 1.0. The preliminary 
documents for version 2 .0 claim that it 's 
about IO percent to 30 percent faster than 
its predecessor. The BYTE benchmark 
pegs it at 21 percent. We also compiled 
the source code for the Sieve, Sort , and 
Fibonacci benchmarks that were used to 

contitmed 
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evaluate Microsoft C 5. 1 (see "Micro­
soft Languages Update, " April BYTE) . 
We were pleased to see that Turbo C ac­
cepted the processor-specific int86x( ) 
function, used to extract elapsed ma­
chine time, as coded for Microsoft C. 
The version 2.0 benchmarks ran as fast 
as those for 1.0, except for the Fibonacci, 
which ran 2 seconds slower. 

Turbo Pascal 5.0 
Like Turbo C 2.0 , the Turbo Pascal 5.0 
editor can make use of EMS memory. It 
features the ability to generate programs 
larger than 64K bytes; has new built-in 
procedures such as Inc ( ) and Dec; and 
supports several new data types , includ­
ing longint , s hort i nt, word, and the 
IEEE floating-point formats. It also of­
fers compatibility with Turbo Pascal 3.0 
and 4.0. An inline statement has been 
expanded: Formerly you could insert in­
line assembly language statements with­
in Pascal source code using this key­
word , but now you can declare entire 
procedures or functions to be of type in­
line. These functions then act like 
macro expansions: Every time the proce­
dure/function name is encountered, all 
the assembly code within it will be di­
rectly inserted into the Pascal program . 

Priced at $149 .95 , Turbo Pascal 5.0 
comes on either three 360K-byte 5 \4 ­
inch disks or two 720K-byte 3 Vi -inch 
disks . The package requires MS-DOS 

2.0 or higher, one floppy disk drive, and 
448K bytes of RAM for the integrated 
environment or 256K bytes for the com­
mand-line interface. We installed a beta 
version of Turbo Pascal 5.0 on the same 
Epson Equity II+ that we used to test 
Turbo C. Turbo Pascal does come with 
an installation program that asks you 
several questions and then prompts you 
for the disks . The compiler's source­
level debugger is the same as Turbo C's . 
The $150 Turbo Pascal Professional ver­
sion, with the assembler and debugger, is 
also available. 

For performance measurements , we 
compiled the source code for the Pas­
cal/S compiler. For comparison, we did 
the same using Turbo Pascal 4 .0 . This 
also tested the claimed compatibility to 
older versions of Turbo Pascal, since the 
MS-DOS implementation of Pascal/S in­
cludes a TurboJ unit. Both 5.0 and 4.0 
compiled the 2074-line program without 
errors in about the same time: 4 .8 sec­
onds. Next we compiled the p-code inter­
preter for the Pascal/S program and used 
the newly created Pascal/S compiler to 
compile two example programs. We then 
ran the resulting p-code with the inter­
preter program. Both the interpreter and 
the programs ran without problems. 

TASM 1.0 
One ofTASM's high points is support for 
the 80x86 processor family, namely the 

Photo 1: Turbo C's built-in debugging facilities highlight the statement being 
executed. At the bottom, you can see variables that are being "watched" and their 
contents. You can examine the contents ofan array row, or an individual cell in the 
array. Also note that you can specify the output format ofthe displayed data. 
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8088/8086, 80186, 80286, and 80386. 
(For the 80386, though , it has no pro­
tected-mode environment similar to the 
one that's provided by Phar Lap's 
RUN386.) TASM also recognizes copro­
cessor op codes for the 8087, 80287 , and 
80387. TASM runs on IBM PC compat­
ibles with MS-DOS 2.0 or higher and 
256K bytes of RAM . The assembler is 
sold in a single package with the new de­
bugger for $149.95. 

If you activate the /JJUMPS command­
line option (or use the JUMPS directive) , 
TASM performs automatic jump sizing . 
This means that when the assembler en­
counters a conditional jump whose target 
is out of range, the assembler will recode 
the jump as a conditional branch around 
a nonconditional full-segment jump. So, 
if you have automatic jump sizing acti­
vated and TASM encounters JNZ TARG 
and determines that TARG is out of the 
jump range , it will emit 

JZ $+5 
JMP TARG 

since the destination of an unconditional 
JMP instruction can be anywhere within a 
64K-byte segment. 

TASM is equipped with the STRUCT 
and RECORD directives , mechanisms for 
defining complex data structures. These 
directives are available in the Microsoft 
Macro Assembler (MASM) as well, but 
TASM adds the UNION directive for de­
fining a single location as having multi­
typed access (this is similar to C ' s 
union) . For example, the definition 

WORDORBYTE UNION 
BYBYTE DB ? 
BYWORD DW ? 
WORDORBYTE ENDS 

LOCATION WORDORBYTE <?,? > 

lets you reference LOCATION as either a 
word or a byte . So, you could use MOV 
[LOCATION.BYBYTE] ,255 as well as MOV 
[LOCATION .BYWORD] ,JOOOO to store a 
vafue into LOCATION. 

Perhaps TASM's biggest feature is the 
information contained in its 580-page 
user's manual. In these pages you ' ll 
find-among other things-a helpful tu­
torial on the pitfalls of programming in 
assembly language. The tips range from 
the absurdly simple (e.g., forgetting to 
return to DOS) , to the mistakes we all 
make when we've worked late into the 
night (e .g., reversing operands, such as 
entering MOV DX, AX when you really 
meant MOV AX,DX), and on up to the 
fiendishly subtle (e.g., forgetting that, 
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after a string-manipulation instruction 
using a REP prefix , the SI and DI regis­
ter are left pointing one element away 
from the last address processed) . 

We were also impressed by the chap­
ters on interfacing assembly language to 
Borland 's Turbo C, Turbo Pascal , 
Turbo Basic, and Turbo Prolog. Each 
section covers parameter-pass ing con­
ventions, register-passing conventions , 
and coping with processor segmentation . 

We tested a beta version of TASM 
using the source code for the 8088 ver­
sion of BYTE Small-C , which consists of 
four files ranging in size from 28K bytes 
to 65K bytes . Table I shows how TASM 
fared against MASM 5.0. As you can 
see, TASM is an average of 2.5 times 
faster than MASM . 

We also used the Turbo Linker, 
TLINK, to create the executable code for 
the Small-C compiler. This required that 
we link the TASM-generated object files 
together with the run-time library file, 
which we had created some time ago with 
Microsoft' s library manager. TLINK 
readily accepted the run-time file , and 
we had a running version of BYTE 
Small-C in much less time than it had 
taken before. 

Turbo Debugger 
Now that you have all these languages so 
you can grind out code to your heart's 
content, the next requirement is obvious: 
a debugger to fix all the mistakes you ' re 
sure you won ' t make. 

The Turbo Debugger proudly contin­
ues the tradition of Borland windows that 
we've seen in the company 's other lan­
guage products . The debugger defines 
two kinds of menus: pull-down menus 
for activating major functions whose 
contents are typically static, and pop-up 
menus for entering information. (Macin­
tosh programmers will see the similarity 
with the Mac' s pull-down menus and dia­
log boxes.) Although the Turbo Debug­
ger does not have a built-in editor, you 
can configure it to fire up your favorite 
edjtor from a pop-up menu when you 're 
in the midst ofa debugging frenzy . 

Another powerful feature of the de­
bugger is that it' s polyglot; it lets you 
perform source-level debugging on 
Turbo C , Turbo Pascal, and TASM pro­
grams . Borland says that support for 
Turbo Basic will be added in a future re­
lease. The capabilities of the debugger in 
source mode are quite extensive, particu­
larly in that you can perform expression 
eva luation operations in the high-level 
languages from within the debugger. If 
you're working on a Turbo C program, 
you can enter complete C expressions 

(including functions) , even while debug­
ging within an assembly language rou­
tine that your C program has called. This 
is powerful stuff, since you can view the 
contents of a memory location cast as you 
might use it in a C expression. For exam­
ple, ( l ong far *) Ox4000: : 14 lets you 
view the contents of memory location 14 
in segment 4000 hexadecimal as though 
it were a far pointer. 

For Turbo Pascal, the debugger can 
evaluate the language's full syntax with 
the exception of string concatenation and 
set operators . Finally , Turbo Debugger 
can evaluate the complete assembler syn­
tax when you're debugging TASM pro­
grams. You can even modify executables 
created by Microsoft LINK to work with 
Turbo Debugger. 

To run Turbo Debugger, you need 
DOS 2.0 or higher, 384K bytes of RAM , 
and an SO-character screen. Borland rec­
ommends that you have a hard disk drive , 
though the company says that a dual-

floppy system works fine. If you want to 
use Turbo Debugger on one of Borland 's 
other language products , you 'II need the 
following versions : Turbo Pascal 5 .0 , 
Turbo C 2 .0 , or TASM 1.0. 

When you activate Turbo Debugger , it 
loads the program to be debugged , opens 
the module window, and positions a 
pointer to the start of the file. From here 
you can move around in the source code, 
set breakpoints and watchpoints, and do 
much of what you can in the integrated 
source-level debuggers described al­
ready . What 's new is that you can open 
Turbo Debugger's CPU window and 
step down a level into the real insides of 
the system. 

The CPU window is made up of five 
components, called "panes." The code 
pane shows assembly language instruc­
tions intermixed with their generating 
high-level expressions (if you 're debug­
ging the output of a high-level language) . 

continued 

Table 1: Test results show that TASM easily outperforms Microsoft's MASM 
on the benchmarks. All times are in seconds. 

Fiiename TASM Microsoft Source file 
1.0 MASMS.O (bytes) 

CC1 .ASM 7.24 18.53 65,128 
CC2.ASM 5.34 13.17 44 ,318 
CC3.ASM 7.03 18.93 65.323 
CC4.ASM 4.33 9.42 28,043 

Photo 2: Turbo Debugger's numeric coprocessor window lets you dive into your 
system's floating -point unit (in this case , an 80387). Notice that you can enter 
numbers directly into the coprocessor 's registers. 
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Inside the stack pane you can see the con­
tents of the word at the current stack 
pointer, as well as one word above and 
below . 

The data pane displays a hexadecimal 
dump of a selected region of memory. 
Typically, you use the data pane to watch 
blocks of memory in your data segment 
for activity , but you can set this pane to 
view anywhere in system memory. You 
can also alter the data pane's display for­
mat to be hexadecimal bytes, hexadeci­
mal words , long hexadecimal integers 
(the C long data type and the Pascal 
l ongint type) , 8-byte decimal integers 
(the Pascal comp type), short floating­
point numbers (scientific notation) , 6­
byte real numbers, 8-byte double num­
bers, or 10-byte extended floating-point 
numbers. 

The registers pane provides a continu­
ously updated display of the CPU regis­
ters, while the flags pane shows the state 
of each of the CPU's flags . And yes, if 
you select either the registers or flags 
pane, you can muck around with the pro­
cessor's internals all you want . 

Each pane has its own pop-up local 
menu. For example, in the code pane 's 
local menu , you can select the FOLLOW 
command to see where a jump instruc­
tion will go if the jump is taken. You 
might also be debugging inside a subrou­
tine and want to know what function 
called that subroutine; use the CALLER 
command. 

If you've got a math coprocessor in­
stalled in your system, Turbo Debugger 
will sense its presence and let you acti­
vate a numeric coprocessor window (see 

photo 2). This window is similar to the 
CPU window in that it lets you probe the 
internals of the floating-point unit ; you 
can examine and interactively modify 
the floating-point registers , as well as the 
coprocessor's status and control flags . 
This feature is unique among debuggers . 

For anyone with an 80386 system with 
at least 700K bytes of extended memory , 
Turbo Debugger can operate in "virtual 
debugging mode." In this arrangement, 
the debugger loads itself into extended 
memory and operates your program 
from protected mode-which means that 
whatever you're debugging has free run 
of the lower 640K bytes. It also means 
that you can't run a virtual debugging 
session with software that uses the 
80386's virtual or protected modes (such 
as DESQview, Windows/386, and Com­
paq's EMS simulator). 

The Turbo Debugger's main attrac­
tion is its remote debugging (see photo 
3). Anyone who has used CodeView to 
debug a graphics program and gone daz­
zle-happy while it flipped the screen 
from mode to mode will appreciate re­
mote debugging. Simply put, you hook 
two machines together via serial ports . 
One is the debugging station, from which 
you execute Turbo Debugger as you nor­
mally would. The other is the remote tar­
get, on which the program under ques­
tion executes, shepherded by a small 
program (about 20K bytes long) named 
TDREMOTE that communicates with the 
debugging station. In this way, the pro­
gram's keyboard input and display out­
put take place on the target, circumvent­
ing the annoying interleave of debugger 

Photo 3: Remote debugging with Turbo Debugger. The machine on the left is 
e:cecuting the BYTE low-level graphics benchmark program, controlled via a serial 
connection with the machine on the right running the debugger. 
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I/O with the debuggee I/0. This is also 
handy if you're developing a software 
monster that's too big to crowd into 
memory with Turbo Debugger running 
stand-alone. 

The remote link can operate at three 
data transfer rates : 9600 bits per second , 
40,000 bps, and 115,000 bps. With a 
beta version of the debugger, we ran a 
quick remote session between a 4.77­
MHz IBM PC XT clone and a 10-MHz 
PC AT clone and were surprised to see 
that they operated flawlessly at the high­
est data transfer rate . Borland also pro­
vides a remote file-manipulation pro­
gram, TDRF, that you can operate from 
the debugging station to copy files be­
tween the machines, delete files on the 
target, create subdirectories on the tar­
get, and more. 

Faster Development through 
Better Debugging 
A lot of program development is not so 
much how fast you can write code, but 
how fast you can get it converted into ma­
chine code. To that end, compiler writers 
have boosted the throughput of their 
compilers wherever possible. However, 
what 's overlooked at times is that a sig­
nificant part of developing a program is 
making sure the code you wrote works . 
It's no good having a fast compiler if you 
spend most of your time tracking down a 
bug rather than writing useful code. 

The Turbo C and Turbo Pascal up­
grades are significant as good debugging 
tools . As far as compilation speed goes, 
the improvements are minor. However, 
now you can single-step through source 
code statements with a keystroke and 
display a variable's contents in any for­
mat. With that type of debugging ability , 
the performance of these development 
languages has improved indeed. 

The only surprise to TASM is that it 
took Borland this long to create it. It has 
everything you'd expect in an assembler, 
and it's faster than MASM . The docu­
mentation is loaded with interfacing de­
tails and probably makes the purchase 
price worth it . 

On the other hand, the Turbo Debug­
ger is a pleasure to use. Its ability to con­
nect seamlessly with other Borland lan­
guages, along with its chameleon-like 
countenance- the capability to operate 
stand-alone, in virtual 80386 mode, or 
remotely-should put it high on any pro­
grammer's shopping list. • 

Rick Grehan and Tom Thompson are 
BYTE senior technical editors at large. 
You can reach them on BIX as "rick_g " 
and "tom_thompson. " 
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THE HP VECTRA, AND COMPATIBLES. 
Multi-User 10 (32) senal terminals per PC (AT). CCompller Standard Kernighan end Ritchie 
Multi·Tasking 64 (150) tasks per PC (AT) Flexlblllty Single PC. networlled PC's, 
Networking 2.5 Megabit token passing. 

255 PC's and/or Ars per network. 
10,000 tasks per network. 
Thousands of users per network. 

smgla PC with tennlnals. 
networlled PC's with terminals 
No central servers Full shanng 
of disks. devices end CPU's. 
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Passing 
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QNX : Bend it, shape it, any way you want it. 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 

ARCHITECTURE If the micro world were 
not so varied, ONX would not be so suc­
cessful. After all, it is the operating system 
which enhances or limits the potential 
capabilities of applications. ONX owes its 
success (over 60.000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture. 
Based on message-passing, QNX Is radi­
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers, it provides a fully Integrated 
multi-user. multi-tasking, networked oper­
ating system 1n a lean 148K. By comparison, 
both OS/2 and UNIX, written by many hands, 
are huge and cumbersome. Both are ex­
amples of a monolithic operating system 
design fashionable over 20 years ago. 
MULTl-USER OS/2 is multi-tasking but 
NOT multi-user. For OS/2, this inherent 
deficiency is a senous handicap for ter­

m1nal and remote access. ONX ls both 
multi-tasking AND multi-user. allowing up 
to 32 terminals and modems to connect to 
any computer. 

INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro­
cessing and resource sharing, ONX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers. or. by simply adding 
micros without changes to user software, 
they can grow to large transparent multi­
processor environments. ONX 1s the main­
frame you build micro by micro. 
PC's, AT's and PS/2's OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace all your PC's with AT's. In 
contrast, ONX runs superbly on PC's and 
literally soars on AT's and PS/2's. You can 

run your unmodified ONX applications on 
any mix of machines. either standalone or 
1n a ONX local area network, in real mode 
on PC's or in protected mode on AT's. 
Only QNX lets you run multi-user/multi­
tasking with networking on all classes of 
machines. 
REAL TIME QNX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact, ONX is In use at thousands 
of real-time sites. right now. 
DOS SUPPORT ONX allows you to run 
PC-DOS applications as single-user tasks. 
for both PC's and AT's 1n real or protected 
mode. With OS/2, 128K of the DOS 
memory ls consumed to enable this facility. 
Within ONX protected mode. a full 640K 
can be used for PC-DOS. 
ANY WAY YOU WANT IT ONX has the 
P.Ower and flexibility you need. Call for 
details and a demo disk. 
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FIRST IMPRESSIONS Steve Apiki and Stanford Diehl 

Presentation 
Manager 
and LAN Manager 

A graphical interface 

and network support 

carry OS/2 well beyond 

the traditional 

DOS environment 

A
II the pieces are starting to fall 
into place for OS/2, and the 
nearly completed system is be­
ginning to look pretty impres­

sive. In addition to the primary benefits 
of multitasking and seemingly limitless 
program memory , the Standard and Ex­
tended Edition 1.1 versions ofOS/2 offer 
features that enhance usability, add 
functionality , and even point to a new 
standard for both user and programmer 
interfaces. 

One of the most eagerly awaited fea­
tures of DOS's heir apparent is the Pre­
sentation Manager, a graphical user in­
terface scheduled to be included with 
Standard Edition 1. 1 and released this 
month . 

The LAN Manager, slated for release 
with Extended Edition 1.1, adds network 
support to the communications and data­
base management capability of the cur­
rent Extended Edition . 

Together, the two programs represent 
a new direction in operating-system de­
sign: tight integration of a consistent user 
interface with functions currently found 
only in applications packages. 

Presentation Manager 

The phrase most often used to describe 

the Presentation Manager is "Windows­

like," but the comparison is understated . 

From the user's point of view, the Pre­

sentation Manager is Windows, except 

now you're working on the system level 

and can access both applications pro­

grams and the operating system itself. 


Users familiar with either Windows or 
the Macintosh should have no trouble get­
ting up to speed with the Presentation 
Manager's point-and-click interface. 

The Presentation Manager is actually 
a shel I program that can be enabled or 
disabled using the PROTSHELL command 
in the OS/2 CONFIG.SYS file . With Stan­
dard Edition 1. 1, you have the option of 
using either the standard OS/2 interface 
or the Presentation Manager. 

At boot-up, you're presented with two 
windows: the Task Manager and the 
Start Programs window. These are spe­
cial operating-system windows that con­
trol the session and cannot be removed. 
Together, these windows replace the Ses­
sion Manager found in the original incar­
nation of OS/2, although that is some­
thing of an oversimplification- the Start 
Programs window allows you to begin 
new tasks, and the Task Manager allows 
you to switch between them. 

Within the Start Programs window is 
a list of tasks that can be started by point­
ing and double-clicking with the mouse 
or by choosing Start from the Program 
submenu on the menu bar. Two task 
choices are always in the main list: OS/2 
Command Prompt and OS/2 Windowed 
Command Prompt. Selecting these lets 
you enter commands at the DOS-like 
[C:) prompt, either in full-screen mode 
or within a window. 

You can also select DOS Command 
Prompt to work in the DOS compatibility 
mode, but, as always, you are limited to 
one real-mode session. Adding programs 
to the list in the window is as easy as 
bringing up a dialog box and specifying a 
name and a path to an OS/2 executable 
file . Tasks can be grouped in the Start 
Programs window, and you can switch 
easily from group to group. 

The task list also contains two system 
control programs: The PM Control Panel 
and the PM Filing System. The Control 
Panel gives the user control over system 
parameters, such as port configurations, 
screen colors, fonts , and country infor­

mat ion (such as currency, date format­
ting, and numbering conventions) . 
Choosing the Filing System brings up a 
powerful file-management facility : It 
allows you to navigate through a direc­
tory tree, moving, copying, and deleting 
files- and subdirectories-using ju t the 
mouse. You can group files by associa ­
tion , change file attributes (read-only 
protection, archive status), and sort files 
using the Filing Sy tern . 

The Task Manager contains onJy tasks 
that are currently running . Switching be­
tween active tasks can be done through 
this window or by selecting the task win­
dow with the mouse. You can also close 
or terminate active-task windows. The 
menu bar for the Task Manager offers 
other commands that can be used to shut 
down the system or to arrange windows 
on the screen. The shut-down choice can 
be used to save currently active tasks so 
that they will restart on boot-up. The file 
information is simply saved in START­
UP.CM:D. 

The Role of the API 
Using applications in the Presentation 
Manager may be simple and intuitive , 
but writing them is a very different story . 
Programmers with Windows experience , 
like users, will feel much more at home 
than those used to the plain vanilla DOS 
environment. Even application develop­
ers just getting comfortable with OS/2 
ke.i:nel programming will have to throw 
out much of what they know to work 
within the Presentation Manager shell. 
Of course, programs using the OS/2 ker­
nel functions for l/O (functions begin­
ning with the VIO , KBD , and MOU pre­
fixes) should run from a windowed 
command prompt with no adjustments, 
but they will not take advantage of the 
Presentation Manager's consistent 
graphical interface. 

Application programs are insulated 
from direct contact with users by the Pre­
sentation Manager's Application Pro­

conti11ued 
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Presentation Manager 's graphical interface provides user-friendly multitasking. 

gram Interface. The API is the underside 
of the Presentation Manager, providing 
all applications with a consistent inter­
face in the same way that the topside pro­
vides a consistent interface to the user. 
From the program's point of view , there 
are only three kinds of output and one 
kind of input. The application can write 
either text, graphics, or dialogue infor­
mation to a presentation space. The pre­
sentation space can be associated with 
devices (screen, printers , etc .) by the ap­
plication . Input to the program comes 
from one source only: a message queue 
where the API posts messages to the pro­
gram about user actions. 

Four different types of devices can be 
associated with a presentation space. 
There are screen, memory, meta file, and 
device contexts, which allow you to ac ­
cess output hardware without resorting to 
application-specific device drivers. Of 
course, the screen is used for almost all 
program output, but sending data to a 
printer can be done using the same 
screen-display code; the application 
merely needs to associate the presenta­
tion space with a different device con­
text. While graphics and text can be writ­
ten to any device , dialogue information 
(which creates an interactive dialog box) 
can be written only to the screen display. 

All program input comes through the 
message queue. Each window on the 
screen has its own queue, which contains 
information specific to that window . For 
example, when the user resizes a window 
using the mouse, the Presentation Man­
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ager posts a message in the window's 
queue letting it know that its frame has 
been resized and it must update its 
display . Similar messages are posted 
when the window is moved, minimized 
(reduced to a bit-map icon), or termi­
nated . Messages are processed by the ap­
plication in sequential order. Windows 
can also send messages to each other ; a 
good example is a scroll-bar window re­
laying user-selection information to the 
window containing the text to be 
scrolled. 

The message-based software arch itec­
ture makes writing Presentation Man­
ager applications very much like writing 
applications for Windows. A Presenta­
tion Manager application must begin by 
registering a window class and drawing a 
window . Next , it must create a message 
queue for itself. Most of the application' 
time is spent in a simple message-pro­
cessing loop like the following: 

while (Wi nGet Msg(hab, msg, 

fi lter,first,last)) 


WinDispatchMsg (hab,msg); 


A quit message in the queue causes Win­
GetMsg to return a value of 0, dropping 
the program out of the loop. Any other 
mes age is processed by a window proce­
dure, the real meat of the application. 
The window procedure is generally built 
around a structure like the C switch 
statement , where each message is han­
dled by its own section of code. 

What allows these programs to be 

written in a high-level language at all is a 
huge assortment of standard functions 
and definitions, provided only (for now) 
by Microsoft's Software Development 
Kit. The functions, though readily iden­
tified (WinEnabl eWindowUpdate) will 
take any non-Windows programmer a 
while to become comfortable with . The 
header files and the window-handling 
routines also add a high overhead to any 
program; the source code for a Presenta­
tion Manager "Hello World" program 
can be 3.2K bytes long , and even a care­
fully linked "Hello" executable can be 
over l IK bytes. 

LAN Manager: The Missing Link 
Certainly, the release of the Presentation 
Manager is a major step in the develop­
ment of IBM's Systems Application Ar­
chitecture (SAA). The ultimate goal is a 
standardized interface for both user and 
programmer, from application to appl i­
cation and from machine to machine. 
Helping to reach that goal are powerful 
operating-system utilities that behave to ­
ward the user like any other application . 
The latest of these is the LAN Manager, 
another key piece to the OS/2 puzzle. 

While the Presentation Manager links 
OS/2 to the u er, the LAN Manager as­
pires to a loftier goal: to link users to 
each other. Touting the promise of multi­
tasking and transparent resource shar­
ing, OS/2 stalks a domain once consid ­
ered the exclusive province of powerful 
mainframe computers. Personal com­
puters already pack the hardware punch 
necessary to meet the challenge; only the 
software gap holds them back. For the 
most part, the computer community 
shares the OS/2 vision. We only disagree 
on which standard will emerge. Now , fi ­
nally , Microsoft lays its cards on the 
table . 

The LAN Manager offers an interface 
much like the Presentation Manager's, 
with a system of hierarchical menus 
forming the user interface and the under­
lying API interfacing with OS/2 . The 
use!'- interface breaks down into four 
parts : the View menu , the Message 
menu , the Config menu , and the Status 
menu . The administrator can also access 
a fifth menu for system maintenance. A 
separate interface for console servers 
uses the same menu structure with op­
tions limited to sending messages and 
monitoring activity. 

The user can also drive the LAN Man ­
ager directly from the command line. 
This not only allows batch files to auto­
mate command sequences, but it also en­
sures compatibility with other PC net­
working products such as PC-NET and 
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MS-NET. Microsoft, again , tries not to 
leave DOS behind in its grand scheme of 
connectivity. The LAN Manager runs in 
protected mode when linking to shared 
resources . But once connected, it can 
switch to the DOS environment to run 
MS-DOS applications. 

While the user clicks through the 
friendly menus, the API churns away be­
neath the surface. In fact, many times the 
user won't even realize just how hard the 
API work s. The API persistently strives 
for the dual goal of smooth operation and 
total transparency. If the user tries to 
send a message before loading the mes­
senger module, the API loads it . Or sup­
pose the user tries to access a remote disk 
without first connecting to the server. 
The LAN Manager will automatically 
start a session to the server, issue a Net 
Use command to access the shared disk, 
validate user-access level by submitting 
the user name and password specified at 
network start time, and then proceed 
with the user 's original request. The 
user, meanwhile , sees only the response 
to the original request, completely obliv­
ious to the API's work. The API will 
even try to reestablish a djsconnected 
session if the user issues a command 
after losing the link. 

DOS workstations also benefit from 
this intuitive interface. Workstations 
running Microsoft Networks version 1or 
2 cannot specify a user name or a group 
name-a necessary input to the LAN 
Manager servers running in user-level 
security mode . However , when the 
server receives the request from a DOS 
workstation, it automatically issues a 
guest user account. complete with per­
missions and passwords. If this account 
conforms to the access level requested, 
the LAN Manager makes the con­
nection. 

Share and Share Alike 
Whether it be messages or files or physi­
cal devices, a LAN 's principle purpose 
is to let users share common resources. 
As a LAN Manager administrator, you 
decide who shares which resources, as 
well as when and how they are shared. 
Using the Add Share command button 
from within the View menu , the admin­
istrator can select the resource to be 
shared, assign a share name, designate a 
drive and path if necessary, limit the 
amount of users who can access the re­
source, issue a password, and determine 
how the resource can be used. 

In the case of shared printers or com­
munications devices , the LAN Manager 
establishes a queue to route requests 
through the network. The administrator 

can add , delete , and reconfigure the 
queue, thereby retaining complete con­
trol over system requests and device ac­
cess . The administrator can also estab­
1 ish pools of devices and route jobs to the 
first available device in the pool. The 
LAN Manager further enhances device 
acces and priority routjng by permitting 
more than one queue to send requests to a 
particular device or device pool. A series 
of queues, each assigned a different pri­
ority level, waits for an available device. 
Priority levels allow time-critical jobs to 
take precedence over those jobs assigned 
to a lower priority. Jobs with identical 
priority levels are processed FIFO (first 
in, first out). Requests within a queue 
can be scheduled for a specified time or 
date. 

The network also shares disk space. 
The administrator can designate entire 
directories (to include subdirectories) for 
sharing or limit access to specific files. 
For added security, the administrator 
can determine which functions each user 
can perform. Even though a number of 
users may be able to access a directory on 
the shared disk, some of them may only 
be able to write files to the directory 
while others can delete files or change 
file attributes. 

In addition to reading and writing 
files, the user, with proper permission 
from the administrator, can execute re­
mote programs in server memory. In one 
swoop, the user shares a disk, a program, 
and even memory from the server. Up­
dated files are left in the shared directory 

LAN Manager 's menu structure makes it easy to set system parameters. 

for other users in a group to access or 
modify . 

The LAN Manager also includes a 
messenger service so users can send and 
receive messages across the network . 
The administrator can send messages to a 
group ofusers or to every user on the net­
work. Each workstation is assigned a 
message name, and messages are usually 
routed via the message name, although 
you may also tag a message for a specific 
workstation or server by designating its 
computer name. A Pop Up option enables 
immediate display ofa received message . 
The message will flash in the message 
box at the receiving workstation. Al­
though the LAN Manager does not cur­
rently include a text editor for message 
composition, the message service will 
transmit files as well as short notes, so 
the user can compose a message on any 
word processor and relay the file across 
the network. If you wish, you can have 
yo"r messages automatically stored in 
your message log. 

Although further enhancements to the 
LAN Manager and the Presentation 
Manager will surely follow, the basic 
pieces of OS/2 are in place. The concept 
is grand, the structure inclusive, but the 
verdict is in the hands of the users, who 
must see if these final pieces of OS/2 fil 
into the real world. • 

Steve Apiki and Stanford Diehl are BYTE 
Lab testing editors. They can be reached 
on BIX as " apiki" and "sdiehl," 
respectively. 
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eDell System 220. 
ce ~ainthe critics 

stole th'ewords ri t 
out of ourmout 

"The Dell System 220 runs most PCLabs system 
benchmark tests at speeds that would make you think 

you're running a 386.JJ 
- PC MAGAZINE 

~'.. the Dell machine is renewedevidence that the 

pnce of286,;baseddesktop equipment continues to 


drop rapidly, making such machines very attractivefor 

daily work under MS,;DOS even as they hold out the 


promise ofrunning OS/2 in thefature.J) 

- WILL FASTIE, PC WEEK 

~'.. includes a years on,;site support... in the price ofthe 
computer: This is the sweetest support deal offered hy any 

computer vendor in the industry/) 
- ER.I ' KNORR, PC WORLD 

"The hot itemftom a technicalpointofview is the 

System 220. This machine runs a 286processor at 20~ 


which is its major claim tofame.)) 

-WILL FAST!E, P WEEK 

':.. the System 220 has more going for it than just speed)) 
- P WORLD 
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The reviews are beginning to pour in. 
And they read like a wish list for 

every power user looking to exceed the 
ordinary limitations of a 286 computer. 

The computer everyone is praising in 
such glowing term.s is the Dell System 220. 

The first 286 computer with a clock 
speed of 20 Nll-Iz. 

It's totally MS,DOS®and MS0 OS/2 
compatible. Yet it sells for much le s than 
you may pay for a 386t computer. 

Because you buy it direct from us. 
Eliminating the mark,ups and mar, 

gins of computer stores. 
We design and build every Dell 

computer right here in Austin, Texas. 
We put each and every one through 

a comprehensive burn,in and a battery of 
diagnostic tests before we ship it. 

And after we ship, we give you the 
best technical support you'll find any, 
where in the computer industry. 

Our technicians are on the phone 
from 7AM to 7PM every business day. 

Almost any question you may have 
about a Dell system can be answered over 
the phone. 

And, in the rare case, that your ques, 
tion can't be answered by an on-line tech, 
nician, we'll send a Honeywell Bull tech, 
nician by the next business day. 

A full year of on,site Honeywell Bull 
service is included within the purchase 
price ofyour Dell system. 

Your Dell computer also comes with 
a thirty,day money back guarantee. 

And we back every one ofour com, 
puters with a one year limited warranty 
on materials or workmanship. 

For more information about Dell 
computers, read the reviews in the trade 
press, turn the page, review our product 
offerings, and call us at (800) 426,5150. 

You'll like what we have to say. 

TO ORDER CALL DELL 
COMrUTER 800·426:5150 
CORrORATION IN THE US. AND CANADA 
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The Dell 

Computer


Store. 

Welcome to our store. 
We believe you'll find this an extremely 

pleasant shopping experience. 
Our sales staff is on hand to serve you 

from 7AM to7PM (CST) from Monday 
thru Friday. 

Just call (800)426,5150 and we1ll give 
you the technical assistance and informa, 
tion you need to make sure youre buying 
the system that's right for your needs. 

Then you have the option of either 
a direct purchase or your company can take 
advantage of our Leasing Plan. 

Once yodve made your choice, our 
Total Satisfaction Guarantee give you 
thirty days from the day you receive your 
system, to decide if you are absolutely, 
totally satisfied with the product. 

Ifyou're not, simply return the system 
and you'll receive a full refund. No ques, 
tions asked. 

Your Dell omputer i upp rted by a 
team oftechnical experts that can be reached 
every business day, from ?AM to 7PM (CST), 
simply by calling (800) 624,9896. 

In most cases, any question you may 
have about your Dell system can be 
answered by one of our technician~ on 
the telephone. 

Our technicians are also supported by 
Honeywell Bull service engin er who can 
be sent to your office by the next business 
day, should on,site service be required. 

This optional service contract is avail, 
able in over 95% of the United States, with 
over 1,000 engineer in 198 service locations. 

We also offer a One Year Limited 
Warranty,** which warrants each ystem we 
manufacture to be free of defects in mater, 
ials and workmanship for one full year. 

Feel free to call or write for the com, 
plete terms of our Honeywell Bull Service 
Contract, Guarantee and Warranty. Dell 
Computer Corporation, 9505 Arboretum 
Blvd., Austin, Texas 78759,7299 
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TIIENEW 
20MHz386t 

SYSTEM 

310. 

Th.: top of th line. It 's our highc ·t 
perfo rmance computer available, 
fast r than the 113Mt l'S/2 t Modd 
80 and the Compaqt 186/ 20. It 
runs at 20 MHz with 1lic lurcst 32­
bit architecture. ince it also has 
lnrd '.- Adva nco.:d 823 5 Cache 
M1:mory Conrro llcr, and high pt: r· 
formance disk drives, tht: Syst1:m 
310 is ideal for inr nsive databa t:'. 

ma nagc mcnt. complex spread­
sheet devclopmen1. ·AD/ CAM, 
desktop publishing or pcrfor· 
mance as a network file server. 

Standard Fearu res: 
• lntdt 80386 microprocessor 

running at 20 MHz. 
• l MIJ of !{AM (640K usable) 

cx p.tnddt 11: lll 16 MB without 
using an exp<insi n ·lot. 

• Adva nced Intel 82385 Memory 
C nrrollt"r with 32 Kl3 of high 
speed sraric RAM. 

• Socket for 20 Ml lz 80387 or 
Weirek coprocessor: 

• 5.25" 1.2 MB or 3.5" 1.44 MB 
diskette drive. 

• lJual disk<:rtc and hard disk 
drive co ntroller. 

• Enh<rn<"cd 101-kcy keyboard. 
•I p<1r.i llel ;:ind 2 serial ports. 
• 200-wall p wer upply. 
• expansion slots (6 available). 

Performance Enhancements 
(Systems 310 a nd 220): 

• :!84 Kl.3 of de liniced RA M is 
used by poriions of the sys rem 
software for increased 
performance. 
..l easefor as low as $ 148/M ondt. 

\Vuh Mo m1 1.1 1 l:1·1\ d.iph:t Sp 11.:111 i!O 

VG1\ v;Allard l lisk l \llur 
l ) r1\ •t'!> M ono l'lm. 

·IOMll ­
$4 .l~)'I 4.°1119 28 rn .. 

f­
<)() Ml) ­

54.8<1<118 Ill \ SS.I 9 
ESDI 

l50 Mll 
18m~ $5."l'J'I $.5.o'IV 
l:Slll 

-·-­
JU Mll 

S7.JW H l>%1 ll; m' 
l:SDI 

TIIENEW 
20 1'v1Hz 286 

SYSTEM 

220. 

As fosr as most J86 omputers, 
at less than half rhc price- more 
power fur the money than any 
other system. An 80286 system 
chat run at 20 MHz, with les 
than one wait stare. Comp! rely 
·omp<1riblc for both MS-DOSI!> 

and MSflll 0 / 2 applica tions (ir 
runs foster than IBM PS/ 2 Model 
80). and wirh a r markably small 
footprint, the Sysrem 220 i. the 
ideal executive workstation. 

Standard Features : 
• 80286 mi roprocessor running 

at 20 MHz. 
•I Ml.3 of RAM (640K usablc) 

cxpandabl<: tu 16 MB (8 MB* 
o n system boa rd). 

• Page mode interleaved memory. 
•Integra ted diskette and VGA 

vid o conrrollcr on system 
board. 

• One J.5" 1.44 MB di 'kette drive. 
• lnregraced high perfo rmance 

hard disk interface on system 
boa rd. 

• Enhanced lOl·key k1:yboard. 
• l parallel and 2 serial ports. 
• LIM 4.0 sup1 o re fo r memory 

over I MB. 
• T hree full-sized ATt comparible 

expansion slots available. 
• Socket for 802 7 coprocessor. 

Options: 
• Exr n al 5.25" 1.2 MB diskette 

dri ve. 
• 3.5" 1.44 MB diskette drive. 
• Intel 80287 coprocessor . 
• I MB RAM upgrade kir. 

""l.casej or as low as $85/M o11d1. 

\'('uh Mu111lo r 
>---­

SyM~rn 

220 VU A 
M ono 

VUA 
<.. "olnr 

Vlo1~ 
Color 

Pl t1 " 
On1. 

l l1 .."1..'l h ,." $l2'i'i $2.4Y9 $2 .599 
l>11 vl' 

·IOMll ­
~Yms $2.9YY $3. 199 $:!,299 

11.uJ Di>k 
lW Mll ­
.,"!lJ 11 1 :$.1.7'1<) $1999 $4.099 

-I-fo rd lJ1>k 
- - -



THE 
12.SMHz 
SYSTEM 

200. 

A gre~1r value in a full·fearurcd AT 
compatible. An 80286 rnrnpurer 
running at 12.5 Ml lz. this compu· 
ter i. complecely MS·DOS and 
MS OS/ 2 co mpatible. The System 
200 offers high speed drive options, 
indu~try Standard omparible BIOS 
and on·sice service. As Executive 
Computing said of this computer's 
predecessor. "lffastcr processing 
speed and low cost are two k y issues 
aHecti ng your pu rchase decision, 
this machine might be the ideal 
choice for your office' 

Standard Features: 
• 	lnrd 80286 mi opro essor run· 

ning at 12.5 MH z. 
• 640 KB of RAM 1:xpandable to 

lo MB(4.6 MB..on ystem board). 
• 5.25" 1.2 MI3 or 3.5" 1.44 MB 

disk tte drive. 
• Dual diskette and hard disk 

drive comroller. 
• Enhanced IOl·key keyboard. 
• I pa:-allel and 2 serial ports. 
• 200 watt power supply. 
• Real-time do k. 
• 6 expansion slors. (4 available 

with hard disk drive conrroller 
and video adaptor installed). 

• Socket for 8 MH z 80287 
coprocessor. 

Options: 
• 512 KB RAM upgrade kit. 
• 8 MHz Imel 80287 coprocessor. 

..Lea efor as lotv as $78/Monrh. 

Wld1 ~fon1101 l'it Adilptcr 

VGA 
Color 
Plus 

$2.999 

:J.799 

:-1.L'J' 

-

Sl1.2Y'l 

Circle 80 on Reader Service Card 

S>·.-. tt'm 
200 

II. rd VGA11;,k 
lJnVt') 

M11no 

;IO Mll ­
S2.69928 11,... 

90Mfl­
18m~ $,l,4qq 
f:SIJI 

150 Mfi ­
l8 m' "J,<J~) 

ESIJI 

322 Mil ­
I mo, $5.999 
ESDI 

-

A Full Line OfComputersWith 

A Full Line OfConhgurations. 


At Dell, we understand that 
different users have different needs. 
So we tailor each system to the 
user's individual requirements. 

We offer monitors, graphics 
boards, tape backups, dot matrix 
and laser printers, hard disk and 
diskette drives, expanded memory 
boards, serial mice and more. 

We also offer third party soft~ 
ware application for virtually 

every business application i nclud~ 
ing: accounting, communications, 
desktop publishing, graphics, word 
processing, integrated applications 
and user training. 

So when your Dell System 
arrives, you can do productive 
work the minute you unpack 
the box. 

We can build you the system 
yodve been looking for. 

COMMON TO THE SYSTEM 310, SYSTEM 220 AND SYSTEM 200: 
The Dell System Analyzer. Guaranteed hardware and software compatibility. Security lock 
with locking chassis. l2 month on-site service contract (Available on complete systems). 

PRINTERS/SOFfWARE. we offer a foll line ofpriruers and popular seftware. 
A ll printers come with our 30-da); money-hack guarantee. 

LASER PRINTERS. 
LASER SYSTEM 150; $5,995. LASER SYSTEM 80; $3,295. LASER SYSTEM 60; $2,195. 
15 pages per minute, text 8 pages per minute, text 6 pages per minute, text 
and fu ll-page graphics. and full-page graphic . and fu ll-page graphics. 
Dual 250 sheet-input trays. 

DOT MATRIX PRINTERS. 
PRJNTER SYSTEM 800: PRINTER SYSTEM 600: PRINTER SYSTEM 300; 
$699.95. $499.95. $199.95. 
Highest re olution text and 9-wire dot matrix. 9·wire dot matrbc 
graphics from a 24-wire dot Draft quality at 240 cps. Draft quality at 144 cps. 
matrix printer. Near-I tter quali ty at 60 cp . NeaP-letter quality at 36 cps. 
Draft quality at 200 cps. Standard parall I int r-fa four standard fonts. 
Correspondence quality Wide carriage. Paper parking. 
at 132 cps. Standard parallel interface. 
Letter quali ty at 66 cps. 
Standard parallel and erial 
interfaces. 
Wide carriage. 

OPERA TING SYSTEMS. 
Dell Enhan ed M ·DOS 3.3 with disk cache and other utilities; $119.95. 
Dell Enhanced MS 0 / 2 Standard Edition LO $324.95. 

TO ORDER CALL 
DELL 

COMPUTER 800·426:5150 

CORPORATION IN THE U.S. AND CANADA 


All prices and spccif1carions ar subj r ro change witho ut nonce. Please inquire for current details. Dell annor be responsible for 
errors in typography or pho tography. In Canada, I asing is no t c·urrcni ly 11vailnblc and configurations and prices may vary. Microsoft, 
MS~ .ind MS· DOS'' arc owned by Microsoft Corp. tSigniflcs r<!!,tjstered ur unregiste red tradcm;irks owned by c111i ties other than Dell 
CornputorCorpor.11ion •1\ vai lablcJanuary 1.1989 . .... Pa mcmsba cd ona36·monthopen·cnd lease. Please inquire for furrhcrdera ils. 
©> 19 DELL COMPUTER CORPORAllON IAIJ CODE NO ll F.J~ I 
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PROD CT Focus • 80386 CLO ES 

80386s• for the Masses 
Twenty 80386-based 
clones that offer 
a revolutionary new 
feature- affordability 

Steve Apiki and Stanford Diehl 

Intel' introduction of the 80386 chip 
in 1986 set the DOS world on its ear . 
It ushered in a new age , where multi­
tasking, greater memory access , and 

ever-increasing processing speed blurred 
the distinction between mainframes and 
microcomputers . This chip put dazzling 
power at the fingertips ofevery user will­
ing to shell out $5000 to $15 ,000 for a 
Compaq Deskpro 386 or an IBM PS/2 
Model 80. 

Over the last year, however, the 80386 
system market has grown from these elite 
few to look much more like the market 
for IBM PC AT clones, with offshore 
vendors assembling systems and sparing 
every expense . Most of these new en­
trant are the same ones who have been 
el ling AT clones for years, and many of 

them offer fantastic savings . 
Don't let these unfamiliar names and 

logos fool you: These are real 80386s, 
capable (with enough memory) of run­
ning OS/2 or Window /386, and of 
reaching more memory than- an AT ever 
dreamed of. They can be hooked up to 
networks and configured as multiuser 
systems or used as Unix workstations. 
Bargain systems they may be , but even at 
these bare-bones prices , an 80386 ma­
chine is hardly a commodity item. Every 
sy tern deserves close inspection, some­
thing not easy to do when dealing with a 
mail-order house . 

For this month's Product Focus, we 
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chose a group of systems selling in usable 
configurations for under $3000 (see 
table 1) . Our minimum requirement was 
that they include a clock speed of at least 
16 MHz, 1 megabyte of memory, a 40­
megabyte hard disk drive, a 1.2-mega­
byte floppy disk drive , a hard disk drive 
and floppy disk drive controller, a mono­
chrome graphics card and monitor, a 
101-key keyboard, a power supply, and 
both serial and parallel ports. In other 
words , the systems we tested had to be 
fully equipped. 

What surprised us was not only the 
sheer number of systems meeting this re­
quirement, but also the many optional 
features available. Some companies were 

able to throw in an extra megabyte of 
memory, for example, or upgrade from 
the usual 16-MHz system to 20 MHz. Of 
cour e , almost all the manufacturers of­
fer upgrades of these base systems, if 
high performance is a must (see the text 
box "Upgrading from Entry Level" on 
page 168) . 

None of these machines are built 
around Intel's 80386SX, which is ex­
pected to unleash a flood of low-cost sys­
tems later this year. The 80386SX is a 
midrange processor, offering 32-bit ca­
pability, but with a slower 16-bit data 
bus. These review systems are true 32-bit 
systems, inside and out, and they rely on 
mas production and low-cost compo­



nents to cut costs . All were evaluated 
using the new 80386 versions of our stan­
dard system benchmarks (see the text 
box "80386 Benchmarks" on page 172) . 

Heart and Soul 
When we sat down and started using 
these systems, we got used to seeing 
many of the same things: the same beige 
AT case, the same amber monochrome 
display, the same keyboard , and even the 
same motherboard. Most of these ma­
chines are assembled by resellers who 
simply take the components and put them 
in a box . The result is a hodgepodge of 
drives , power supplies, and system 
boards, where the only way to differenti­

ate the systems is to take note of their 
choice of subsystems. 

In such an environment, the best ba­
rometer of performance is the mother­
board itself-the heart and soul of the 
machine- which simply becomes an­
other component. Manufacturers can and 
do, however, make modifications to the 
same motherboard that can result in dra­
matic performance differences. They 
can adjust the memory speed and amount 
or change the clock frequency. What ' s 
more, some of these resold motherboard 
designs are clearly superior to other . 

Unlocking the power of the 80386 re­
quires complex memory interfacing. Its 
32 data lines require 32-bit memory and 

Photo I: Two affordable 80386 
machines that perform remarkably 
well-the Micro Express ME 386 (left) 
and the Gateway 386 (right) . 

a 32-bit path to reach it; its 32 address 
lines can theoretically access 4 giga­
bytes, but DOS limits program space to 
640K bytes. Taken together, these fac­
tors impose restriction on both the ys­
tem designer and the user. 

All the e sy terns have 32 -bit data 
paths on the system board, but you can fit 
only so much memory in the limited 
physical space. The only place to add 
more memory becomes the expansion 
slot, where you don ' t always get the full 
data path. Three of the systems- the 
Pacesetter 386. the Uniq 386, and the 
GCH Easy Data 386- rely on stuffing the 
board with single in-line memory mod­
ules (SIMMs) to conserve real estate . 
Others- like the six units that share the 
Micronics 08-002-201 motherboard- do 
away with on-board memory entirely and 
simply have expansion cards on 32-bit 
slots. 

The rest feature conventional memory 
on-board and an option for expansion 
u ing memory cards. Only 13 of the 20 
systems tested, however, feature 32-bit 
expansion slots (see table 2); for the rest, 
you must fall back on 16-bit memory. 

Going to a 16-bit slot halves the per­
formance of the 80386, because it is 
forced to ,get the fir t word and then the 
second rather than making the 32-bit 
fetch it's capable of. At that point, your 
high-priced 80386 is acting 1 ike an 8086 . 
Other memory performance hits occur 
when a CPU makes sequential access to 
the same memory bank . While the 
Micronics -based systems and a fe w 
others employ static RAM (SRAM) . 
most systems make use of bank-switched 
dynamic RAM, where the CPU accesses 
one bank whi le the other bank of DRAM 

refreshed. If a read or write operation 
continued 
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PRODUCT FOCUS 

80386 CLONES 

Upgrading from Entry Level 

Just because you've decided on an en­

try-level 80386 system doesn't mean 
you have to live with it forever . Choos­
ing a versatile system initially can lead 
to a wealth of performance-enhancing 
options down the road. As with any 
computer purchase. the number one cri­
ter ion in selecting an upgrade path must 
be its utility in performing your pri­
mary application. 

The best upgrade for calculation­
intensive applications is a floating-point 
unit. An 80287 or 80387 can, in some 
cases, double your processing speed . 
We ran the 16-MHz Compaq Deskpro 
386 through our benchmarks-with and 
without an 80287- and the difference 
was striking: a score of 10.38 on our ap­
plication index versus 8.81 , and that 's 
taki ng into account applications that 
don' t access the FPU at all. 

There is also a marked difference be­
tween running an 80287 and running an 
80387. ot only does the 80387 allow 
for direct 32-bit communication with 
the 80386, but its specia l hardware-im­
plemented transcendental functions let 
it calculate sines and exponentials with 
ease. 

To test the effect of a fast 80387 on 
overall ystem speed , we ran the bench­
mark suite on a 20-MHz Deskpro 
386/20. The resu lts: 17 .93 when includ­
ing the coprocessor, and 14.25 when 
leaving it out. Again, the numbers fac­
tor in applications like word processing 
and databases, which perform the same 
with or without the FPU . 

Coprocessors let you compile and run 
programs specifically made to take ad­
vantage of 8087 code. Most FORTRAN 
and C compilers include library rou­
tines for this purpose; the alternative, 
usi ng emulator code, is not nearly a 
good a the real thing . As an example, 
consider the numbers earned by these 
machi nes on our Livermore Loops and 
UNPACK tests . All of them, using the 
test compiled with emulation routine , 
scored significant ly lower than the 
80287-equipped IBM PC AT . The AT 
scores 0.0237 million floating-point op­
eration per second on the Livermore 
Loop and take 1010.22 seconds to exe­
cute the UNPACK; compare these with 
the benchmark re ults on page 172. 

Adding memory is another way to in­
crea c performance without wasting 
any of your initial investment. The real 
multitasking power of an 80386 can be 
put to use only if you have enough space 
to use it in . Adding memory above the !­
megabyte level wil I let you use OS/2, 
which requires 1.5 megabytes _ Memory 
must be at the same speed throughout 
the y tern , and it mu t be added in full­
bank increments. 

Unl ike the standard 8-bit PC slot and 
the standard 16-bit AT slot, there is no 
standard for 32-bit expan ion boards. 
You will often need to purchase mem­
ory boards from the same source as your 
system board , and your ability to up­
grade memory may be only as good as 
the longevity of your system's manufac­
turer. Dynamic RAMs are not cheap. 

and more and more memory is not al­
ways the answer. If you plan to use your 
80386 more as a fast AT than as a mult i­
tasking system, better upgrade choices 
are avai lable. 

One of the best choices i adding a 
faster hard d isk d r ive. Drive-access 
time contributes to delays no matter 
what applications you run . There is a 
difference, however, between adding 
memory or a coprocessor and upgrading 
your dr ive: The upgrade makes your 
current hard disk drive obsolete . If you 
have additional d rive bays, you can con­
tinue to use your old dri ve, of cour e, 
but chances are you won't use it often 
enough to justify its original cost. 

Nevertheless, the d rive will probably 
be the slowest subsystem on your 80386, 
and a natural ta rget for replacement . 
When you choose to do so, you can 
choose those with new high- peed 
small-computer-system-i nterface or en­
hanced-smal I-device-interface cont rol­
lers that can cut average seek times from 
28 milliseconds to 10 ms. These will 
really accelerate the performance of 
your system , but be prepared to pay 
dearly fonhem. 

Other upgrade options will, like addi­
tional memory, affect your capabil ity 
more dramatically than they will affect 
your performance. Color graphics, for 
ex.ample, wi ll let you use the speed and 
power of the 80386 for CAO applica­
tions. With a sufficiently versatile sy ­
tern, the possibili ties for improvement 
are almost endless. 

Vendors, in an effort 10 sta ke a claim 
in the inexpensive 80386 market , must 
cut corners wherever possible by weigh­
ing the trade-off between low pr ice and 
lost performance. Nowhere is that del i­
cate balance more cr itical than in the 
choosing of a hard disk drive. That 's be­
cause vendors can save con siderable 
money by installing a bargain drive , and 
they can fatally hobble their system in 
the process . 

Four of the systems employ the Sea­
gate ST25 l- l 40-megabyte hard di sk 
drive (see table 2) , and for good reason: 
The company and the drive enjoy an ex­
cellent reputation. The drive's price is 
one of the lowest on the market , and it's a 
solid , dependable product. Six others 
opted for the original ST25 l , a slower 
drive, and the move turned out to be par­
ticularly bad for the PC Network TH E 
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PC 386 , which fi nished last on our d isk 
benchmarks. 

Zeos, on the othe r hand, opted for the 
Seagate ST277R, and our benchmarks 
reveal that the choice was a good one. In 
addition to excellent performance, the 
ST277R delivers over 50 percent more 
storage space, packing in 64 megabytes 
of data. Despite a slow access time of 40 
mill iseconds, the ST277R achieves its 
performance boost by employing run­
length-1 im ited (R LL) encoding at 7 .5 
megabits per second . The ST251 - l uses 
the same ST412 interface as the ST277R , 
but it uses modified-frequency -modula­
tion (MFM) encoding at 5.0 megabits per 
second. The original ST25 l uses the old 
ST506 interface. 

Wh ile Zeos made a good choice , other 
ve ndors did no t. Uniq Te chnology 
should have heeded our July warning. 

That month 's Product Focus placed the 
Microscience HH-1050 at the bottom of 
the benchmark results . Unfortunately, 
Uniq placed that same drive into its sys­
tem and paid the price of poor perfor­
mance. Those vendors selecting the Sea­
gate ST4053 (VIPC , Blackship , and 
Value) also suffered the consequences, 
as all three systems placed in the bottom 
half of our drive benchmarks and our 
overall rating . Micro Express went with 
the Priam V 150 , and that drive certainly 
did not hamper the system' s top-of-the­
heap performance . 

Disk drive controllers also play an im­
portant role. Since these systems are best 
thought of as entry machines on which to 
build , the controller should conform to 
that philosophy by offering ready expan­
sion. All the systems tested support two 

cominued 



UNLOCK ITS FULL 386 POWER 

WITH SCO XENIX 386 - NOW! 


nder DOS, tl1e COMPAQ DESKPRO 386/ 20'" is a powerfulUsingle-tasking, single-user system that can 11111 thou­
sands of DOS applications. In 16-hit, 8086 mode. 

One at a time. 

When OS/2'" software becom~ available, this 

computer can become a multitasking, single­

user system mnning in 16-bit, 286 mode that 

can also single-task those DOS applications 

under OS/2. 


One at a time. 

With DOS or OS/ 2, it will support one 

user-for tl1e cost of the entire system. 


nder SCO'" XENfX®386, however, theUCOMPAQ DESKPRO 386/20 becomes a powerful 
multitasking, multiuser ~)'Stern that can nm thousands 
of proven XENIX applications. In full-tilt, 32-bit, 386 mode. 
Many at a time. 

Using SCO VP/ ix," it can multitask all me same DOS applica­

tions under SCO XENfX. 

Many at a time. 


itl1 SCO XENIX 386, tl1is powerful computer can sup ­Wport multiuser configurations of 16, 32, or even more 
workstations witl1 such blazing perfom1ance tl1at indivi ­

dual users will believe tl1ey have the whole system to 
themselves- at an unbelievably low cost per user. 

And me best news is that you can unlock 
1\ tl1e fri ll power of the COMPAQ DESKPRO 

386/ 20 today because you can get SCO XE 1X 
386-now! 

SCO XENIX .~)1ste111 Vt111d the ,\CO XEN!Xfr1111i!r <!f 
sq/Iware sn/11tir111s i1· m1ailr1hll'/or all 111d11s/1T 

slrmdtirrlHOH6. 80286 . andHIUH6 ba1edcom 
/111/ers, mu/ the I/JM'"' Pn:1w1a/ .~·J'sfem/2'" 
Model1· 50. 60. and 80. 

Circle 234 on Rtadtr Serviu Card 

~... Kl ~'l'\'.rft'dlnlifr.l!H\:mll'nWU1''-..=m1 ~111t1 r1\ !.J1 ., • 1 r.ado1ru-\\1~ lu'lm1.il•••.al!Y1w11-.i. \~ 1nh<111-.l111• r.ll•11 • tf1\l.,Ai)!lf."i..H(1 w, tJr ...... rr' lr!rurl1ili111ip.11.1f1.-11114'fl1..,1<.11110 • VO".i 1r.11"'11111rli r~Tir\.6f1:,..1 t1.u r~ -"" ln1· • \1\1:\: "~ Al";nrl'l"ll~ 1I 
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Table 2: The sysrems use a wide variety ofdisk drives, which differ substantially in performance. 

Computer Controller Floppy Hard disk 

Type Accesa Capacity 

Blackship 386 woe WD1003­WA2 1.2 M ST4053 28ms 44M 
Bus386 LeS-6620TX 1.2 M ST251 40ms 42M 
elub386 Everex EV­332 12M Micropolis 1333A 28ms 44M 
eompuAdd Standard­386 woe wo1003-WA2 1.2 M MiniScribe 6053·11 25ms 44 M 
DataWorld 386 WD-1006­WAH/WD-1002 FDe 1.2 M ST251 40ms 42M 
Fortron 386 Ntl . Computer Ltd. NDC5425 1.2 M ST251 ·1 28ms 42M 
Gateway386 WD-1006-WAH/WD-1002 FDC 1.2/1 .44 M ST251 ·1 28ms 42M 
GCH EasyData 386 Data Technology 5280CRA 1.2M ST251 40ms 42M 
Hertz386 woe WD1003-WA2 1.2M Micropoll s 1323A 28ms 44 M 
Micro Express ME 386 NII . Computer ltd. NDC5425 1.2M Priam V150 28ms 44 M 
Micro 1 Power 386/20 woe wo1003-WA2 1.2M Toshiba MK·134FA 2S ms 44 M 
PC Network THE PC 386 woe wo1003-WA2 1.2M ST251 40ms 42M 
Pacesetter 386 woe WD1003-WA2 1.2M ST251-1 28ms 42M 
Spear Mono­386A Everex EV-332 1.2M ST251 40ms 42M 
Suntronics-386 WDeWA2·16 1.2M ST251 40 ms 42M 
Uniq 386 woe WD1003­WA2 1.2 M Microscience HH -1050 28ms 44M 
Value 386 woe wo1003-WA2 1.2M ST4053 28ms 44M 
VIPC Micro 386 woe wo1003-WA2 1.2M ST4053 28ms 44M 
Whole Ea rth 386 WDCWD1003-WA2 1.2M ST251 -1 28 ms 42M 
Zeos 386 Tower Ada ptec 2372 1.2M ST277R 40 ms 64 M 

Software key: a) Setup/diagnostics 
b) Disk utili ties/disk management 

c) Video utilities 
d) 110 utilities 
e) 386 utilit ies 

f) Memory management 
g) MS-DOS 3.30 w/GWBASIC 

hard disk drives and two floppy disk 
drives . Most vendors selected the West­
ern Digital controller (WD1003-WA2) 
for the same reason that many selected 
theST251-J hard disk drive. 

The Adaptec 2372 controller boosts 
the performance of RLL-encoded 
drives, but using MFM encoding lets you 
upgrade without buying a new controller . 

National Computer Limited's 
DC5425, the controller of choice in 

two of the three top performers, also 
proved a worthy product , delivering 
functionality, expandability, and 2-to- l 
interleave. 

DataWorld and Gateway reverted to a 
dedicated hard disk drive controller 
paired with a separate floppy disk drive 
controller. The J-to-1 interleave of th is 
combi nation enabled these two machines 
to finish second and third on our drive 
benchmarks, just behind the Adaptec 
2372/ST277R-equipped Zeos. 

The Flesh and Bones 
With so much emphasis being placed on 
the nitty -gritty system components­
CPU, memory , and hard disk drive-the 
nuts-and-bolts features that bring it all 
together are often overlooked . Mo t 
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users don't put much thought into these­
lection of things like monitors, key­
boards, and cables. Sure, they are neces­
sary, but as long as they perform the 
basic functions, you 're covered. 

But think about that . The keyboard 
and the monitor are your direct interface 
w.ith the computer. That's where the rub­
ber hits the road. Though a blurry moni­
tor or a defective keyboard might not af­
fect basic system performance, it most 
certainly will affect your productivity , 
your enjoyment while working on the 
computer, and, in the Jong run, your 
overall evaluation of the product. 

All the systems include monochrome 
graphics cards , except for the VIPC, 
which comes with an EGA on the 
motherboard . With the exception of the 
Bus 386's monochrome card, all the 
graphics cards also include an additional 
printer port. Each card supports 720- by 
348-pixel resolution and packs a 64K­
byte video buffer. The graphics cards in 
the Fortran 386 and the Gateway 386 
performed the best in our video bench­
marks. 

The monitors also share the same 
basic specifications, although several ven­
dors offer a 14-inch display rather than 

the standard 12-inch model. However, it 
was the shape of the screen, rather than 
the size, that made the biggest differ­
ence. The new flat display screens with 
square corners definitely presented a 
crisper image with less glare. While 
GCH , Hertz, CompuAdd, and Suntron­
ics ship flat screens, we especially liked 
the EverVision 14-inch flat display atop 
the Club and Spear machines . 

Like art and pizza combinations, the 
satisfactory feel of a computer keyboard 
i a matter of personal taste. In general , 
though, most people prefer a keyboard 
with positive tactile response and firm 
recoil. All these systems include either a 
10 I-key or I 02-key layout in the En­
hanced IB~ AT style. 

The feel of the keyboards covered a 
wide range, from very subtle differences 
to basic design djfferences . The Black­
ship, Suntronics, and PC Network key­
boards all lacked that comforting feel of 
positive tactile response: It 's hard to tell 
when you've made true contact with the 
keys. Fortron' keyboard had miniature 
Control and Alt keys, and it also suffered 
from excessive recoil. On the other hand , 
the DataWorld, Hertz, Pacesetter, 
Value , Whole Earth , and Zeos key­
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Software 
Video Expenelon elots Ports Included 

Board Monitor Size 8-blt 16-blt 32-blt Printer Serial Game 

DTK Ouimax 14" 2 5 2 2 a,f 

MGC Panasonic 12" 2 5 1 a,d 
Everex EverVis1on 14" 2 6 0 1 1 0 b.c.d 

MG-150 Samsung 12• 2 5 1 0 0 a.c 
Graphicsmith MGP Samsung 12• 2 5 2 1 1 a.I 
MGP Monochrome Samsung 12" 2 5 2 2 0 a,b,f 

TOP MGP Samsung 12• 2 5 2 2 1 a,t,g 
MGPAdaptor X·TRON 14" 2 5 1 2 0 a.b 

Everex Hertz 14" 2 4 2 2 0 a 
Turbo MGP VM-1400 14" 2 6 0 2 1 0 a 

MG-132 Samsung 12• 2 5 2 1 a.b.c,d ,f 
6046MGP Samsung 12• 2 5 1 2 2 1 a,b,f 

Twinhead Packard Bell 12• 2 6 0 2 0 a,e 

Everex EverVision 14" 2 6 0 2 0 a,b.c,d .g 
MGP M1tsuba 14" 2 5 1 2 a 

MG-150 Samsung 12• 4 4 0 2 1 a.c 
Hercules Samsung 12• 2 5 1 2 1 1 b.e.f 

Motherboard Ouimax 14" 1 6 1 2 2 0 a.c 
C&F Herc Comp Packard Bell 12" 2 6 0 1 0 b,c 

CT-6040T Packard Bell 12" 2 6 0 2 b,c 

boards all had the IBM-like true-click 
feel. 

Almost all these systems use cables 
with a basic design flaw: They'rejust too 
darn short. Th is problem rears up most 
flagrantly with the Zeos system because 
of its "tower" configuration . This setup 
lets you free desk space by placing the 
unit on the floor beneath you, but the 
cables were so short that we still had to 
put the Zeos on the table with its monitor 
and keyboard. Kind of defeats the pur­
pose of the " tower" design , doesn't it? 
CompuAdd's Standard-386 commits a 
worse oversight by omitting a COM 1 
port. You can expect an immediate up­
grade if you go with this unit. 

Another oft-overlooked item is docu­
mentation, and with these systems , clear 
documentation is not a given. Most of the 
vendors simply ship the manuals pro­
vided by the component manufacturers . 
This includes the woefully inadequate 
hard disk drive installation manual for 
those systems packing Seagate drives. 
We found confusing jumper settings on 
the Gateway machine, and the mother­
board documentation did little to help . 
The motherboard manual shipped with 
the Uniq system was so poorly written 

that it was often incoherent . 
In fact , a lack ofclear and useful docu­

mentation plagued all these sy terns, al­
though the Spear Operations Manual and 
the Club User's Manual were more com­
prehensive than most , and the Paceset­
ter's Technical Reference Guide dis­
played impressive depth. 

The Price of Paying Less 
While these systems offer attractive 
price breaks, most of the companies arc 
unknown quantities in the 80386 market. 
Most haven't yet built a strong track 
record . If you end up spending saved 
money on repair bills, enhancements, or 
perhaps even another computer before 
the expected life has expired, you end up 
losing in the long run . 

Major vendors, on the other hand, usu­
ally have a proven track record . Good or 
bad, that track record is something to go 
on. It's often a key to such factors as du­
rability, reliability, and customer satis­
faction. These vendors usually have es­
tablished a network of customer support 
that few minor vendors can match. 
Though the minor vendor often have a 
technical-support department, staffing 
is usually inadequate . 

Remember , al so , that these vendors 
had to cut costs somewhere. Just make 
sure you know where the cuts were made 
and what the trade-offs are. For exam­
ple, a couple of the vendors, Gateway and 
VIPC, shipped 20-MHz crystals with 
16-MHz chips. The chips will run at 20 
MHz, but the manufacturer will not 
guarantee performance at that rate. So 
it's a gamble . You have to decide if that 
kind of risk is worth taking. 

Given the piecemeal structure of these 
systems and their low price, you 'd expect 
to run into a few problems now and 
again. We expected to run into a few dur­
ing this review, but it went far beyond 
our expectations. Fully 6 of these 20 ma­
chines had problems when we first re­
ceiveq them, problems that ranged from 
nuisances to complete system failures. 
And these are demonstration units , 
which should be the cream of the crop. 

Problems included BIOS fatal errors, 
erratic disk failures, a nonfunctioning 
serial card , and the especially annoying 
keyboard with the T key not working . 
Some systems were shipped with me­
chanical problems, like a full-height disk 
drive jammed into a drive bay at a 45 de· 

cominued 
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BYTE Benchmark Indexes 

Computer Conventional 
benchmark results 

Low-level Appllcetlon-level 

UNPACK Lvrmore Dhry CPU Disk Video Wp Sp rd Db 
Sci/ 
eng CompIr 

Cum. 
app1• 

Micro Express ME 386 1698.51 0.0125 5952 3.30 1.4 7 2.58 3.46 2.73 1.73 1.31 2.32 11.54 
Gateway386 2000.61 0.0107 5149 2.77 1.55 2.80 3.16 2.25 2.39 1. 14 2.27 11 .21 
Fortran 386 2001.60 0.0102 5086 2.77 1 33 2.84 3 15 2.78 1.54 1.12 2.15 10.74 

Zeos 386 Tower 21 40.23 0.0094 4098 2.61 1.97 2.25 3.08 2.67 1.54 1.05 2.30 10.64 
DataWorld 386 2513.00 0.0081 4061 2.20 1.52 1.64 2.76 2.34 2.15 0.90 2.14 10.29 
Spear Mono·386A 2141 .21 0.0095 4724 2.61 1.38 2.28 3.01 2.66 1.45 1.05 1.92 10.09 
Micro 1 Power 386/20 2366.35 0 0087 4336 2.54 1.44 1.86 2.90 2.39 1.69 0.98 2.07 10.03 

Club386 2141 .21 0.0099 4716 2.62 1.39 2.28 2.91 2.17 1.56 1.05 2.06 9.76 
Whole Earth 386 2140.17 0.0099 4743 2.75 1 30 2 25 2.92 2 16 1.50 1.05 2.05 9.68 
VIPC Micro 386 2118.10 0.0100 4766 2.91 1.33 1 90 2.72 2.46 1.54 1.07 1.90 9.68 
CompuAdd Standard-386 2513.00 0.0081 4065 2.20 1.43 1.66 2.64 2.34 1.50 0.88 1.91 9.27 
Pacesetter386 22 11.96 0.0097 4081 2.36 1.43 2.06 2.60 2.15 1.48 0.97 1.88 9.08 
Suntronics-386 2514.00 0.0081 4065 2.20 1 23 2 33 2.62 2.15 1.44 0.90 1.83 8.93 
Blackship 386 2519.38 0.0085 4045 2 43 1.33 1 48 2.74 2.01 1.43 0.89 1.81 8.88 
Bus386 25 13.33 0.0081 4065 2.20 1 04 1 63 2 57 2.14 1 51 0.89 1.70 8.81 

Value386 25 13.34 0.0085 4065 2.20 1.22 1.65 2.66 2.00 1.32 0.90 1.85 8.74 

GCH EasyData 386 2569.08 0.0083 4065 2.42 1.34 1.84 2.45 2.00 1.50 0 90 1.90 8.74 
PC Network THE PC 386 2513.00 0 0085 4065 2.20 0.93 1.63 2.54 1.97 1.43 0.91 1.83 8.67 
Uniq 386 2544.00 0.0074 4115 1.87 1.26 1.50 2.47 1.91 1.45 0.82 1.78 8.44 

Hertz386 2898.97 0.0075 3396 2.03 1.32 1.57 2.09 1.61 1.32 0.82 1.75 7.59 

·cumulauvo apphcallon index. Graphs al riQhl are based on 1rdexes en<J Show relative performance 
Indexes show 1ele1,,e performance: lor all 1nde•as. an B·M Hz IBM PC AT• 1 
All low·lavel benchma1ks ware generaled using tho 80386 -son (1 1) o! Small·C (32-bil integers) 
For lho Lwermorc Loops and Dhrystone tests only, higher numbers mean fasfer oerformance 
For afull descnpl1on ol alt the benchma1ks. see "Introducing the Now BYTE 8onchma1ks," Juno BYTE 

80386 Benchmarks 


B YTE is taking this opportunity­
the fi rst roundup of affordable 

80386 systems- to introduce our 
80386-specific low-level benchmarks . 
I've modified the code-generation por­
tion of BYTE Small-C for MS-DOS to 
emit 80386 code compatible with Phar 
Lap 's 386 IASM , 386 JLINK , a nd 
RUN386 combo package. The most im­
portant addition? It's 32-bit integers , of 
course. As you peruse the benchmark 
results , be aware that the Sieve, Sort, 
and Matrix programs, calculated into 
the CPU indexes, are now manipulating 
32-bit integers , pointers, adds, sub­
tracts , muJtiplies, and divides , and an 
addressing capability that cracks the 
~4K-byte barrier. 

We' re also generating two additional 
figures with the String Move bench­
mark: doubleword-odd and doubleword­
even. Recall that String Move clocks 

Rick Grehan 

the time required to move blocks ofdata 
from one memory location to another , 
and that it moves the byte one at a time 
(byte-wide) and two at a time (word­
wide) . The new version reports the ad­
ditional figure fo r 4 bytes at a time 
(doubleword-wide). Also , depending on 
the processor 's data bus width and the 
system's memory hardware, moving a 
word from odd address to odd address 
can turn in a significantly different time 
(usually a worse result) than moving a 
word from even address to even address. 
The same holds true for doubleword 
moves. 

Though none of these systems include 
a floating-point unit , I've modified the 
floati ng-poi nt coprocessor I ibrary­
which originally assumed only an 8087 
coprocessor- to take advantage of new 
instructions within the 80387. (We 've 
also developed an 80287 library that 

we' ll bring on-line soon.) You'll see the 
most noteworthy performance boosts in 
the benchmarks involving transcenden­
tal functions. Specifically, the 80387 
has a single instruction for calculating 
the sine (on the 8087 , you had to derive 
the sine from the tangent). and calculat­
ing the exponent requires fewer instruc­
tions than for the 8087 and the 80287. 

We'll be using the 80386 version of 
the benchmarks for all upcoming 80386 
machines1 As usual, we' ll be making 
the source code for the 80386 version of 
Small-C and the updated benchmark 
programs available in the public domain 
(see page 3 for details). If you have any 
suggestions or comments , we'd like to 
hear them. 

Rick Grehan is a BYTE senior technical 
editor at large. He can be reached 011 

BIX as "rick_g." 
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LOW·LEVEL PERFORMANCE 

D CPU D Disk 0 Video 

Micro Express ME 386 


Gateway386 


Fortran 386 


Zeos 386 Tower 


DataWorld 386 


Spear Mono-386A 


Micro 1 Power 386/20 


Club 386 


Whole Earth 386 


VIPC Micro 386 


CompuAdd Standard-386 


Pacesetter386 


Suntronlcs-386 


Blackshlp 386 


Bus 386 


Value386 


GCH EasyData 386 


PC Network THE PC 


Uniq 386 


Hertz 386 


Compaq 386/20 


Compaq 386s 


Compaq 386/16 


APPLICATION-LEVEL PERFORMANCE 

1-----'-----'---'--L----1 11.54. 

11.21 

10.74 

10.64 

10.29 

10.09 

10.03 

9.76 

9.68 

9.68 

9.27 

9.08 

8.93 

8.88 

8.81 

8.74 

8.74 

8.67 

8.44 

7.59 

9.35 

8.81 

14.25 

0 Word processing d Spreadsheet 0 Database 

D Scientific/engineering 0 Compiler 

'Cumulahve appllcarlon indox. Graphs are based on Indexes at left and show retail"" performance All tests we<e done without an FPU 

Figure 1: The Micro Express ME 386 and the Gateway 386. with 20-MHz 80386s.fi11ished tops. Ofsystems with 16-MHz 
80386s, the Zeos 386 Tower and the Data World 386 are 011 top. Fourteen systems finished higher on the benchmarks than a 16­
MHz Compaq Deskpro. Compared to the Compaq 386s. all had a higher CPU index, and halfhad a higher application index. 
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Company Inforrnation 

Blackship Trading Co. 
385 Oyster Point Blvd., Suite #10 
South San Francisco, CA 94080 
(4 15)952-1994 
Inquiry 898. 

Bus Computer Systems 
135 West 26th St. 
New York, NY 10001 
(212) 627-4485 
Inquiry 899. 

Club AT, Inc. 
340 I West Warren Ave. 
Fremont, CA 94589 
(415) 683-6600 
Inquiry 900. 

CompuAdd Corp. 
12303-G Technology Blvd. 
Austin, TX 78727 
(800) 627-1967 
Inquiry 901. 

DataWorld, Inc. 

3733 San Gabriel River Pkwy. 

Pico Rivera, CA 90660 

(2 l3) 695-3777 

Inquiry 902. 


Fortron Corp. 

2380 Qume Dr., Suite F 

San Jose , CA 95131 

(408) 432-1191 
Inquiry 903. 

Gateway 2000 
P.O. Box 24 14 
Sioux City , I A 51 107 
(800) 233-8472 
Inquiry 904. 

GCH Systems, Inc. 
845 West Maude Ave. 
Sunnyvale, CA 94086 
(408) 733-2131 
Inquiry 905. 

Hertz Computer Corp. 
325 Fifth Ave. 
New York, NY 10016 
(212) 684-4141 
Inquiry 906. 

Micro Express 
2114 South Grand Ave. 
Santa Ana, CA 92705 
(7 14) 662-1973 
Inquiry 907. 

Micro 1 
557 Howard St. 
San Francisco, CA 94105 
(4 15) 974-5439 

Inquiry 908. 


New PC Network 
625 Academy Dr. 
Northbrook , IL 60062 
(3 12) 205-1300 
Inquiry 909. 

Pacesetter Systems 
7130 Fire Lane Rd. 
Columbia, SC 29233 
(803) 736-0673 
Inquiry 910. 

Spear Technology, Inc. 
7 lOA Landwehr Rd . 
Northbrook, IL 60062 
(312) 480-7300 
Inquiry 911. 

Suntronics Co., Inc. 
12603 Crenshaw Blvd . 
Hawthorne, CA 90250 
(213) 644-1140 
Inquiry 912. 

Uniq Technology, Inc. 
1120 Stewart Ct., Suite G 
Sunnyvale, CA 94086 
(408) 736-7440 
Inquiry 913. 

Value Plus Distributing 
900 Larkspur Landing Cir. , #165 
Larkspur, CA 94939 
(415) 46 1-0811 
Inquiry 914. 

VIPC Computers 
384 Jackson St., Suite #1 
Hayward , CA 94544 
(415) 881 -1772 
Inquiry 915. 

Whole Earth Electronics 
2990 Sevenih St . 
Berkeley, CA 94608 
(415) 653-7758 
Inquiry 916. 

Zeos International 
530 Fifth Ave. NW, Suite 1000 
St. Paul, MN 55112 
(612) 633-4591 
Inquiry 917. 

gree angle, or motherboards installed so 
close to the edge of the case that the 
flange on the expansion cards wouldn ' t 
fit in the slot. Not all terribly serious 
problems, but they do indicate a general 
lack of quality control in some of these 
systems. 

The Best for Less 
Looking at these systems made us re ­
member the true meaning of the word 
"clone." At first look, none of them 
stood out from the rest. With so many 
common components and identical fea ­
tures , we thought picking the best would 
be impossible. Luckily, a few of the sys­
tems shucked the "cheap" label and dis­
played an admirable mix of performance 
and quaIity. A couple of the systems went 
a step further, emerging as truly excep­
tional buys. 

It's one thing to compare these sys­
tems to one another and find outstanding 
performance; it's quite another to look at 
them in reference to the rest of the 80386 
arena and find the same thing. The sys­
tems we've rated highly here give good 
account of themselves , even against 
Compaq's big guns. In fact, all but six of 
these machines finished higher on our 
benchmarks than a similarly equipped 
16-MHz Deskpro. 

While none were able to touch the 
overall performance of the Deskpro 
386120- with its high-speed enhanced­
small-device-interface di sk drive con­
troller and dedicated cache controller­
the top finishers were able to come much 
closer than their prices would indicate. 
And what of the 386s, Compaq 's 
80386SX-based machine? Every last one 
of these review machines earned a better 
CPU index than the I. 86 assigned to the 
386s . 

Superior subsystems also became ap­
parent. Our benchmarks demonstrate the 
superiority of the AMI-type mother­
board: The three AMI systems and the 
two very similar EV-3000A-equipped 
systems made up half of the top 10, re­
gardless of the other system parameters. 
The AMI does , however, have signifi­
cant drawbacks : A low memory ceiling 
and a lack of 80387 support will hamper 
future!' upgrades . On the other side of the 
coin, the common Micronics 08-002-201 
motherboard was installed in systems ac ­
counting for 6 of the bottom 10. For a 
full accounting of the performance in­
dexe , see page 1 73. 

Often, the choice in memories comes 
down to a trade-off between size and 
speed. The Hertz 386, though very slow, 
does come with 2.5 megabytes of mem­

conrinued 
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Insist 
On The Best 

Micronics 
Motherboards 

~:1~~;mance . 

and Innovation 

best describe our 80:386 
bas cl board level product 

line. Now wilh both AT and Baby size and 
Innovationhigh speed CACHE m mory. 

and licronic · is the leading supplier to OEMs, 
PerformanceVARs and 'y Terns Jncegracor · char rl'qui re 

che best in 80386 technology. MICR ::: NICS 
For a di ·cribuc r near you. ca ll C 0 M P U T S R 8 I IC C . 

800 I 234-4386. 
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WHY TRUST OUTSIDERS 

WITH THE INSIDE 


OF YOUR IEC COMPUTER 

ORPRllTER. 


NEC Customer Engineering and 
F====- its authorized dealers offer you the 

.- _____ highest quality service 
because we know 

I---<"'--~"..,.,_ 

your NEC equip­
ment best. NEC 
has a wide range 

llJ - of service options, 
high quality parts, and comprehensive main­
tenance contracts. Call us, and find out about 
the many ways NEC Information Systems takes 
care of its own. 
Service Excellence Through People, Pride and Professionalism·w 

1-800-325-5500 NEC 


Computers For The Blind 

Talking computers give blind and visually impaired 
people access to electronic information. The question 
is how and how much? 

The answers can be found in "The Second Beginner's 
Guide to Personal Computers for the Blind and Visu­
ally hnpaired" published by the National Braille Press. 
This comprehensive book contains a Buyer's Guide 
to talking microcomputers and large print display 
processors. More importantly it includes reviews, 
written by blind users, of software that works with 
speech. 

Send orders to: 

National Braille Press Inc., 88 St. Stephen Street 
Boston, MA 02115, (617} 266-6160 

NBP is a nonprofit brame pr int ing o.nd publishing house. 

80386 CLONES 

ory. The Hertz was able to run memory­
hungry OS/2 as configured, a trait 
shared only by the EasyData 386 and the 
VIPC Micro 386. Our test for OS/2 com­
patibility was a simple one , running 
three simultaneous processes from 
Microsoft' s OS/2 demonstration di sk. 
No times were recorded. We did have 
some video problems when running 
OS/2 on the VIPC, and we could not get 
it to run successfully using the on-board 
EGA. The company assured us that it had 
no problems running OS/2 on si milar 
units , and we did get it to work using an 
external Hercules card . 

All manufacturers claim Windows/ 
386 compatibility. We were unable to test 
this , though , because Windows/386 ver­
sion 2 .0 does not include a Hercules 
driver, and version 2.1 was not shipping 
as of press time. 

Beyond the raw benchmark results, we 
looked at many factors when evaluating 
these systems. We considered the appar­
ent quality of the overall product, the 
performance of the subsystems , the gen­
eral look and feel, and the reliability of 
operations. Even so, it is hard to ignore 
the impressive performance of the Micro 
Express ME 386 on our benchmarks. It 
not only excelled on our low-level tests, 
especially the CPU index, but it also 
blazed by the other machines when con­
verting that low-level capability to prac­
tical applications . Churning along at 20 
MHz, it posted an application index of 
11 .54, good enough for top honors . 

However, when evaluating the whole 
package, the Gateway 386 surpasses all 
the others. Coming in a close second on 
our application index , the Gateway deliv· 
ers speed without sacrificing features: a 
16-MHz chip running at 20 MHz, 60-ns 
RAM , a 1.44-megabyte 3'h-inch floppy 
disk drive to accompany the standard 
I.2-megabyte 5 1.4-i nch floppy di sk 
drive, an extra serial port and a game 
port , DOS 3.30 with GWBASIC, and 
sockets for both the 80287 and the 80387 
coprocessors . The system ran without a 
glitch, although we would prefer to see a 
true 20-MHz chip under the hood. We 
were truly surprised to see a system of 
this caliber selling for less than $3000. 

It's a testament to the state of the 
8038~ market. You don't have to wait for 
the unveiling of the 80486 or for prices to 
drop on the hybrid 80386SX to get an 
80386 at a reasonable price. The shake­
out has arrived. The clones are here . And 
they can get the job done . • 

Steve Apiki wzd Stanford Diehl are testing 
editors for the BYTE Lab. They can be 
reached on BIX as "apiki " and "sdiehl. " 
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- ------- - - --- - --- - ---- - - --------

EQUITY I+ 
• 360K Floppy 
• 20 Meg Hard Disk 
• 640K Ram 

~-!,!~•Serial/Parallel Perl 
~ • Monochrome Ca rd 

• Monochrome Monitor 
• MS DOS

EQUITY II PLUS • GW Basic 
• I 2 Meg Floppy S1295• 40 Meg Hard Disk 
• 640K Ram 
• SeriaVParallel/CIC 
• 80286 CPU EQUITY Ill+ 
• Monochrome Monitor • 80286 CPU 6-8 12 MHz 
• Gra1ihic Card • 1 2 MEG Floppy 
• MS DOS • 40 MEG Hard 01sk 
• GW Basic • DOS 3.2 Mono Monitor 


& Graphic Card
In order to provide lhe best service. 
EPSON EQUITY Is S2195 czc lu slYOty sold on locellon . 

l'DmPAQ 

386 130 meg/20 MHz .. ' ... '. 6495 
286 40 meg ... . . . . . . ... ' . . 2395 
386 40 meg/16 MHz ... . '. 4195 
386 60 meg/20 MHz ............ 5650 
Portable Il l 40 meg/12 MHz . . . . . . 4195 

CARD & MONITOR EXTRA 

LOW 

PRICE 

LEADER 


SINCE 1983 

-
--- · ­

PS/2 model 30/20 meg . . . ' .. ... 1775 

PS/2 model 50/20 meg ...... ' .. 2595 

PS/2 model 60/40 meg .... .. '. 3395 

PS/2 model 60/71 meg '. .4100 

PS/2 model 80/40 meg .... . . . . . 4595 


MONITOR EXTRA 


Everex 

Step 286 · 12 & 16 MHz 
1 Meg RAM 
Set up utility in ROM 
SIP, CIC $Call for 
Enhanced keyboard your 
1.2 MB floppy configuralion
DOS/BAS IC 

Everex 
Step 386-20 MHz & 16 MHz 
256K cache of very high speed RAM 
2 Meg RAM, expandable lo 16 Meg 
SIP, CIC SCall 
Enhanced keyboard 
1.2 MB floppy 
DOS/BASIC 

LAP-IDP 

Toshiba 3200-40 . ....•. . ..... .. 3695 
Toshiba 3100-20 ... ..... . .. ...... Call 
Toshiba 1000 . . .. . ..... •. . . . . . . .. Call 
NEC Multispeed . . ' ... . . .... . . . . 1395 
NEC Multispeed EL .. .. . . .. . . . . ' 1595 
EPSON LT . . . . ... . .. . ........... Call 

CITIZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 
OKI DATA NEC SONY HAYES MICROSOFT MICE TAPE BACKWE STOCK 
EVEREX WYSE ACER SAMSUNG LOGITECH TAX AN 

HITACHI HOUSTON INSTRUMENTS CALCOMP MITSUBISHI 

EPSON®SPECIALS PRINTERSMacintosh 
Mac-SE/20 Meg . . . . . . . . . . . . ...... 2595 Epson FX850/ 1050 ... $379/535of the MonthMac-11/40 Meg .... . ............... 3795 
 Epson L0850/1050 ... $559n85Microsoft Mouse . . . $109 Epson L0500/2500 . . . $359/895ARCHE RIVAL 386 Microsoft Excel .. . . . $309 Epson LX800/EX800 .. $199/445
10/20 MHz, 1.2 floppy, 2 MB RAM Epson LQ2550 .... .. ... .$970Aldus Page maker . . . $479
Monochrome . . . . . . . . . . . . ...... $2995 

CITIZEN 
PRINTERAST
SOFTWARE 

180D/15E .. ...... .. $179/385Microsoft Word .. .. ...... ....... 239 
 AST 386 model 340 ..... ..... 4395 MSP40/45 . . .. . .....$299/439Word Perfect 5.0 . .. . . . .... ...... 249 AST 286 model 80 . . . . . . . .. 1695 MSPS0/55 ..... . .. .. $399/509Lotus 1-2-3 . . .... ... .. .... . ..... 297 AST 286 model 120 ... . ..... . ... Call Tribute 124/224 .. . . . $529/679dBase Ill + . . .. .. ... . .. . . . . . . 385 
 AST 286 model 140 ......... . . . 2695 
 Overture Lazer .... . . . .. $1459AND MANY, MANY MORE! CARD & MONITOR EXTRA HP LASER Jet II .$1750 

WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC AmEx 
30/o charge on VISA, MC & 50/o on American Express 

COMPUTER LANE 

HOURS: 1-800-526-3482 (Outside CA) 22107 ROSCOE BLVD. 

CANOGA PARKM- S 9- 6 (818) 884 8644 (In CA) 1/z BLOCK W. OF TOPANGA 

CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS (818) 884-82S3 (FAX) Compaq is a Reg istered Tradema~~f ~;~~: 
CONSULTANTS CALL FOR PRICING Prices subject to change without notice IBM is a Registered Trademark of International Business Machines 
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PANASONIC SAMSUNG LOGITECH 

KXP10911 12" Flat Amber C7 Mouse 


Printer 

$199 


Copylll C llrd Deluxe .... ... $ 99 

Masterpiece+ .. .. .. . ... . . . .... 95 


(" 1MPUTERS 

SCSystems
Series 88 

XTComputer 
lide Case Top w/ upfront 

keylock. tu rbo button/ led. 
reset button. 150 wall power 
supply, 3tiOK dr ive. 477· 
IOMHz. 640K. Phoenix Bios. 
AT tylc keyboard, Limited 
one year warranty. 

$565 

A T Premium/ 286 
Model 120 ...... . .... .. . .. $2279 

todel 80 ........ . ... . .. . .. J629 


Model 140X .. .. ... .... ... . 2479 

BOA OS 

AST Adv Prem lmb ... . .. , Call 
A T6PacPrem Lmb .. ..... 525 
AST Sixpac. ... ... ........ . . . 11 5 
Hercules Grph +............. 182 

ATI EGAWonde1· .... ...... 175 
Genou SuperH iRc.~+ ...... ... 195 
Orchid Designer . . ........... a ll 
Pnradise •180 ........ ... ... . . . Call 
P11radi e VGA +XT ...... ... Ca ll 
Pnrnd ise GA Prof . . . . . . . . . 38G 
Vega VGA ...... .. ........ ... 269 

EGA ONITORS 

Monitor W/ Plus Software 


$82 


-ING 

nrbon opy Plus ... . ...... $ 106 

Princeton U/Sync . . . . . .. . . . $ 529 

NE M ultisync 2............ 689 

Samsung ............ ... . ..... 359 


HARO DAIV 

' agutc 125 w/conl. ...... .. $ 321 

Scagalc l' w/ conl... . ...... <1 11 


eagntc 30MBw/cont . ... ... 2fl4 

Seagate 20MB w/conL . ...... 269 


1..-0gilech ............ .. ...... $ 118 
M Bus Mouse .... .. ...... .. .. 99 

MODEMS 

Hayes 1200 .... .. .... ..... .. $ 'all 
lfayes 12008.. .... . ....... .. . nil 
lncomm RP<.:1200 .... . .. .. .. 62 
lncommRP 2400 ..... ...... 147 
lncomm Tl200 .. .. ....... .. . 76 
lncomm 1'2400 ... .. . .... .. .. 167 
fncomm 'f2400EC ........... 224 

ONITORS 

Amdck 410 ........... ...... $ 145 

Princelon MAX15 ........ ... 'all 


amsung RGB .. ......... .... 215 

'amsu ng Amber ............ 82 


3CO 

3 503 ELink 11.. .. 345 
:l 52a ELink/ MC .. .. .. .. .. . 432 

PRINTERS 

Citizen 

120D . ....... . ......... .... $ C:1ll 

I 00 .. ......... ............ 199 

MSP·15E .. ... ............. 319 

M P-·10 .. ............. .. ... 285 


C.J toh 
ProWrit. r C715 ........... 925 
E, 
P2200 ...... .......... ...... Cull 


Okidnt.a 
Cnll on all models. 

Panasonic 
10 01/ M2... ... .. .......... 164 
l0911/ M2 ........ ........ .. 199 
10921 ...................... Call 

Sta r 
X-1000 .... .......... ..... 179 


NX· IOOO Color ........ . ... 2:34 

NX · lfi ..................... Call 


To ·hiba 
321SL ....... ........ .. .. .. 500 
341 "L ................. .... 674 
351SX ....... ......... . .... 1005 

CCOU 

DaeEasy !3.0 .......... .. .... $ 64 
DacEa.•y Bonus :.l.O ..... .. .. . 110 
Dollars & • ans!' . .. .. .. . . . .. . 95 
Managing Your ,.. .......... 117 

CrossTalk XVI . .. .. .. . .. .. .. 89 
Cross'l'nlk MK 4. .... .. .. .. .. 11 5 
P Anywhere 3.. .. . . .. .. . .. . 98 

mnrtCom Tl .. . . . .. ... .. .. . . 82 

DAT BASE 

lipper ................... .. $ Call 
Dau1 PerfecL ....... ........ 282 
DBas III .. .. .. .. .. . . . .. .. .. . 375 
DBXL Diamond ..... .. ... ... l09 
F'oxB:L~e+ .. .. ........... .... 190 
Paradox 2.0 .................. 430 
Q and A .................. .... 188 
Relate & Rep0rl .. .. .. .. .. . .. 100 

I OES TOP PUBLISHERS I 
Pngemnker 3.0 ...... ..... .. $ al l 
PF. First Pub. 2.0 ....... ... 70 
Vcnturu ................... .. . 495 

harimnster ............... . 199 
G ncric Cad :l.0.. .. . .. .. .. .. . 51 
Harvard Graph ics .. .. ... . ... 272 
Print.shop ............... . .. .. :l:J 

ignm:L<;tcr .. .. . .. . .. . . .. .. .. Call 

No Charge for 
Mastercard or Visa 

$68 

Ability Plu ................. $ l :l!I 
F'ir~l 'hoice .. .. .. .. .. . .. .. .. P.7 

LANGUAGES 

M Qu ickBa.qic ... . ... .. ..... $ 60 

M~ Quick C ................... 60 
Turbo B:.L~ic ............... .... 69 
Turbo C .... .. ........... ....... 59 
Turbo Pro log :t.0 . . . . . . . . . . 89 

SPREADSHEET 

Lotus 123 .... ............... $Call 
Quallro . .. .... .... ....... ... . a ll 

ur;m.~s .. .. . .. .. .. .. .. .. .. .. . 32fl 
VP Plnnner Plus .. ...... .... 87 

UTILITIES 

CopyllP' .... . ........... .. . $ l 
De.qvi w ... .. .. .. ........... 71 
Duet .. .. .. .. .. .. .. .. .. .. . .. . . 4 
F'a.~tback Plu .. . .. . .. .. .. .. . 88 
Form tool .... . ................ 52 
Mace . ..... .. . ... .. . . ......... 48 
Norton Adv11 11 cad . . . . . . . . . . . 72 
Norton Commander 2.0 ..... 43 
PC Tool~ Deluxe . . . . . . . . . . . . . :J6 
Sidekick Plus ................ 117 
Sideways Pr int .. ..... ........ a9 

:::>F l.J p v ... Es I A 

Rightwr iter ............... . $ <19 
print ......... .... ........... 11 7 

Word Perfect 5.0 .. .. .. . .. .. 219 
Wordst.a r 2000 . . . . . . . . . . . . . . . Call 
XY 11 1 Plus ............. .. ... 275 

VISA ·-· -
C all For I t e m s Not List e d 


TERM S: No charge tor Vi sa or Maslcrcnrd We do not charge your ca rd UNTIL WE SHIP your order Manulac1urers warranty applies In all cases. all warranties arc 
handled by the manufac1urers We accop1 Purchase Orders lrom au thor1Zcd companies only. tor 3.5% above cash price. No COD orders No refund on opened software. 
All prices ere subjec1 to ch;mgc Allow 14 days tor personal /company checks. Arizona orders aad 6.7% tax . Add 2% lor st11ppmg plus 52.00 tor handling ($4 .0-0 
minimum). Please call lor shipping charges on all Canada and lntcrnalional orders We do no1 guaran tee compatibili1y All re1urns are sub1ect to a 20% res1ock ing lee 
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SYSTEM REVIEW 

~ Bucking~ 
the System 

I 1 1 

~ .... -.__ 

~ '-• ,.~ 

'·~ 

Dell's System 310 

proves that top-notch 
performance doesn't 
have to come at 
top-shelf prices 

John Unger 

aking a 20-MHz 80386­
based microcomputer run at 
its maximum potential re­
quires more than a 20-MHz 

CPU: The entire suite of hardware com­
ponents has to interact efficiently. Such 
optimized performance was obviously a 
prime consideration when Dell's engi­
neers designed the System 310. 

The System 310 is a solid, high-per­
formance 80386 computer that's a prime 
contender for the title of fastest 20-MHz 
80386 machine. But that's not all; the 
machine's excellent performance comes 
at a price that's well below that ofcompa­
rable systems. 

The System 310 is available in a vari­
ety of models that share the ame basic 
hardware. Each has a 20-MHz CPU , I 
megabyte of RAM, a 1.2-megabyte 5 'A­
inch floppy disk drive, and a VGA card. 
The entry-level model also includes a 

VGA monochrome monitor and a 28­
millisecond 40-megabyte hard disk drive 
for $4099. My review unit included 2 
megabytes of RAM, a 20-MHz 80387 
coprocessor, a 1.44-megabyte 3'h-inch 
floppy disk drive, a 90-megabyte en­
hanced-small-device-interface (ESDI) 
hard disk drive, and a high-resolution 
VGA color monitor . This brought the 
grand total for my system to $7000. 

Performance Credentials 
A Chips & Technologies 20-MHz 80386 
chip set underlies the System 310's basic 
design . These components , integrated 
with a concurrent bus architecture and 
high-speed cache and main memory , 
form the framework of the Dell System 
310. You can set the 20-MHz 80386 CPU 
to switch to 8 or 4. 77 MHz when you 
press the Control, Alt, and backslash 
keys . The system's expansion bus runs 
independently of the CPU's clock speed 
at a consistent 8 MHz. The motherboard 
also has one 32-bit memory slot , six 16­
bit AT slots, two 8-bit PC slots , and a 
socket for a 20-MHz 80387 math co­
processor. 

Memory access has been optimized in 
two ways. The system's concurrent bus 
architecture allows the system bus to be 
effectively decoupled from the processor 
bus . The CPU can then execute instruc­
tions while the system bus is running di­
rect memory access (DMA) cycles , 
thereby speeding up operations such as 
disk and memory data transfers. The 
System 310 also incorporates an Intel 
82385 cache memory controller and 32K 
bytes of high-speed , 35-nanosecond 
static RAM (SRAM), like the Compaq 
Deskpro 386/20, the ALR FlexCache 
26386, and other high-performance 
80386 machines. 

The main purpose of the cache is to 
provide a fast access buffer of SRAM be­
tween the processor and the slower , nor­
mal dynamic RAM that makes up the 
computer's main memory . The cache 

conrinued 
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REVIEW 


BUCKING THE SYSTEM 


Company 

Dell Computer Corp. 

9505 Arboretum Blvd. 

Austin, TX 78759 

(800) 426-5150 

Components 
Processor: 20-MHz 32-bit Intel 80386 
with zero wait states, switchable to 8 or 
4.77 MHz; socket for 20-MHz 80387 
coprocessor 
Memory: 1 megabyte of 80·ns RAM , 
expandable to 2 megabytes on system 
board (maximum system memory is 16 
megabytes); Intel 82385 cache controller 
with 32K bytes ol 35-ns SRAM ; Phoenix 
80386 ROM BIOS Plus, version 1.1009 
Mass storage: One 1.2-megabyte 5V•­
inch floppy disk drive: 40-megabyte AT­
type or 90-, 150·, or 322·megabyte 
ESDI hard disk drive 
Display: Monochrome. EGA, VGA 
color, VGA Plus color. or VGA 
monochrome monitor 
Keyboard : 101 -key IBM 
Enhanced-style keyboard 
1/0 interfaces: Two RS-232C serial 
ports with DB-9 connectors; DB-25 
parallel port; one 32-bit memory­
expansion slot, six 16-bit slots, and two 
8-bit slots 

Size 
61/ • x 21 Vex 17V2 inches: 45 pounds 

Software 
Microsoft MS-DOS 3.30 and custom 
utilities: Microsolt GWBASIC 3.22; 
Microsoft Windows/386 

Options 
1·megabyte SIMM upgrade: $899.95 
Dell memory·expansion board with 

2 megabytes: $1799.99 
20-MHz 80387 math coprocessor: 

$799.95 
40-megabyte internal tape backup unit: 

$399.95 
1.44·megabyte 31/2-inch floppy disk 

drive: $199.95 

Documentation 
167-page System 310 Owner's Manual; 
77-page MS-DOS 3.30 Enhancement 
Guide; 475-page MS-DOS 3.30 User's 
Reference; 425-page Microsoft GWBASIC 
Interpreter User's Reference 

Price 
Base system (with one 1.2-megabyte 

5V• ·inch floppy disk drive, 40­
megabyte hard disk drive, and VGA 
monochrome display): $4099 

System with 322-megabyte ESDI hard 
disk drive and VGA Plus color 
display: $7699 

System as reviewed: $7000 

Inquiry 883. 

controller hold what it thinks are the 
next 32K bytes of instructions and/or 
data the CPU needs and lets the CPU run 
with no wait states . The chip does more 
than si mply control the high-speed 
SRAM cache, though . It also figures out 
when to load new data into the cache, and 
it determines which parts of RAM are 
mapped di rectly to the video display and 
shouldn 't be put into the cache. 

I don ' t want to give the impression that 
the System 310's main memory is slow ; 
it' s not. Dell uses 80-ns RAM chips on 
the motherboard, which has eight con­
nectors for special single in-li ne memory 
modules (SIMMs) that each hold 256K 
bytes of RAM . (The system comes with I 
megabyte of RAM that takes up four of 
these slots.) You can also add memory to 
the system by mouniing a Dell memory 
card fit ted with 80-ns memory chips into 
a proprietary 32-bit expansion bus . Fi­
nally , you can use standard AT-type 
memory cards in the 16-bit expansion 
slots . If you decide to add RAM to the 
system by using the Dell bu , however, 
you won ' t have enough room to add a 
full -length expansion card in the 8-bit 
slot at the left-hand edge of the computer. 
The max.imum configuration for system 
memory is 16 megabytes . 

To make the most of the increased 
memory-access performance that the 
system 's interleaved memory provides, 
you have to install an additional I mega­
byte of RAM on the system board. Also , 
if you install a proprietary 32-bit mem­
ory-expansion card , you must add an­
other megabyte to the standard I mega­
byte to achieve the full benefits of 
interleaved memory. After adding 4 
megabytes of RAM to the motherboard 
and the 32-bit bus , you can install an ad ­
ditional 12 megabytes of RAM by using 
Lotus/Intel/Microsoft Expanded Mem­
ory Specification memory card in the 
16-bit AT-compatible expansion slots. 

You also have the option of copying the 
system BIOS from ROM to a special 
write-protected area of RAM located 
above the 640K-byte partition . The BIOS 
ROM and RAM have identical memory 
addresses. A similar option for the BIOS 
of an EGA or VGA speeds system and 
video di splay performance . You can 
make these options part of the system 's 
setup program so that they take effect 
when you boot the ystem. This feature 
may be incompatible with future releases 
of DOS or OS/2 , however , so Dell made 
it an option in the setup program . 

Speaking of Speed 
There 's only one way to describe the per­
formance of a microcomputer like the 

System 310: It flies. The machine has all 
the hardware and des ign potential to 
make it as fast as or faster than any other 
20-MHz 80386 system that BYTE has 
tested. The Dell machine has a slight 
edge over the Compaq 386/20 in that it 
uses 80-ns RAM for it interleaved mem­
ory while the Compaq uses 100-ns chips , 
and the Dell can store the instructions 
from its operating-system BIOS and 
video ROM chips in RAM for faster 
access. 

The System 310 outperforms the IBM 
PS/2 Model 80 in all BYTE's bench­
marks . It enjoys a slight advantage over 
the Compaq 386/20 in most of the tests 
and is in a dead heat with the ALR Flex ­
Cache 20386. The comparative bench­
mark test how little difference between 
these three computers in terms of overall 
performance, so other factors such as 
price , service , or expandability may be 
the djstinguishing factors. 

Sometimes increased performance 
comes at the expense of software incom­
patibility. However, I had no trouble run ­
ning WordPerfect 4.2 and 5.0; BRIEF 
2. 1; Turbo C 1.5; Quattro 1.0; Dan 
BricKLin' s Demo II 1.0; and Microsoft 
C 5 . 1. The system also ran through the 
application benchmark suite without a 
hitch . 

While my review machine had an 8-bit 
VGA board , Dell says that the System 
310 will be shipping with 16-bit boards 
by the time you read this . This is likely to 
change the video- and graphics-oriented 
benchmarks . 

Expansion Options 
Physically, the System 310 closely re­
sembles other large MS-DOS microcom­
puters. It has a 200-watt power supply , 
and the front right corner has room for 
three half-height drives . Only the top 
two spaces are suitable for floppy disk 
drives or a tape backup unit , though; the 
bottom space is suitable only for a hard 
disk drive because the front case covers 
most of it. My system's Mitsubishi 1.2 ­
megabyte 5 1A-inch floppy disk drive and 
Sony 1.44-megabyte 3 Yi- inch floppy 
djsk drive fit into the top two slots . 

To the left of these slots is another 
storage bay that can accommodate either 
two half-height hard disk drives or a si n­
gle fµll-height hard disk drive . The front 
case completely covers these slots. The 
review system's Control Data Corp . half­
height 90-megabyte ESDI hard disk drive 
was mounted in the bottom of this storage 
bay. 

The system includes eight expansion 
slots. Six of them use the 16-bit IBM PC 

conri1wed 
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Dell System 310 
APPLICATION·LEVEL PERFORMANCE 

WORD PROCESSING 
XyWrlte Ill+ 3.52 Medium Large 

Load (large) N/A 10 
Wordcounl 02 16 
Search/replace 04 .18 
End or document 01 10 
Block moves .08 .08 
Spelhng check .07 47 

Micro.oft Word 4.0 
Forward delete 10 

Aldue PageMaker 1.0e 
Load document 07 
Change/Bold 19 
Ahgn right 15 
Cut 10 pages 13 
Place graphic .04 
Print 10 fife 1 31 

D Index: 3 .45 

SPREADSHEET 
Lotua 1·2·3 2.01 

Block copy 
Aecalc 
Load Monie Carlo 
Recalc Monie Carlo 
load rlarge3 
Aecalc rlarge3 
Recalc Goal·seek 

Microsoft Excel 2.0 
Frll rrght 
Undofrll 
Aecalc 
Load rlarge3 
Recalc rlarge3 

02 
01 
•09 
04 
·02 
·01 
.02 

•04 
i -28 
·02 
17 

:01 

0 Index: 3.56 

DATABASE 
dBASElll + 1.1 

Copy 
Index 
Lisi 
Append 
Delete 
Pack 
Count 
Sort 

0 Index: 2.84 

SCIENTIFIC/ENGINEERING 
AutoCAD 2.52 

Load Sof1Wes1 34 
Regen Sof1Wes1 .27 
Load StPauls :07 
RS{len StPauls :05 
Hide/redraw 8 37 

STATA 1.5 
Graphics 16 
ANO/A 10 

MethCAD2.0 
IFS800 pis. 11 
FFTllFFT 1024 pcs : 11 

0 Index: 4.98 

COMPILERS 
Microsoft C 5.0 

XLrsp comple 
Turbo Paacal 4.0 

Pascal S compile 03 

0 Index: 3.41 

:49 
05 

1 03 
1.32 

01 
1 18 

.03 
51 

All 11mes are 1n m1nu1es seconds Indexes sll(7N relauve performance, ror 8111ndW<es, an S.MHz IBM PC AT• 1 

LOW·LEVEL PERFORMANCE' 

CPU DISKl/O 
Matrix 3.30 Hard Seek3 
String Move Outer track 3 33 

Byte·wtde 21 48 Inner track 3 33 
Word·w1de Half platter 6 67 

Odd·bnd. 29.10 Full platter 996 
Even-bnd 10 75 Average 5.82 

Ooubleword·wide DOS Seek 
Odd·bnd 21 03 1-sector 7 42 
Even-bnd 5.38 32·sector 19 25 

Sieve 17.78 Fllel/O' 
Sor1 13 34 Seek 0.09 

Read 005 
D Index: 3.91 Wrilo 0.80 

1-megebyte 
FLOATING POINT Write 3.09 
Math 6.08 Read 2 94 

Error> OOOE+OO 
Slne(x) 2.01 0 Index: 3.21 

Error 2.00E-09 
e• 2 23 

Error 1.00E- 09 

D Index: 8.38 

NIA• Nol supported by graphics adap1er 
' All 11mes are 1n seconds Figures W!lfe gene<aled using 1he 8088/6086 and 

80386 ve<Slon (1 1) o1 $mell·C 
'The errors lor lhe flooling·pom1benchmarks100.cato the d11lcronce botwoen 

expected and aciual values. correci lo 10 dog11s °' rounded 10 2 dig.ls 
' nmes reported by 1ne Haid Seek and DOS Seek are tor mulliple seek 

ope1a11ons (number ol seekS performed currenlly se110 100) 
•Read and wnlc limes lor lhe Frie 110 benchmarks are 1n soconds per 64K by1es 
' For lhe Lr119<more Loops and Ohrysione rests only. higher numbers mean laster 

performanco 

VIDEO 
Text 

ModeO 
Mode 1 
Mode2 
Mode3 
Mode? 

Graphics 
CGA. 

Mode4 
Modes 
Mode6 

EGA. 
Mode 13 
Mode 14 
Mode 15 
Mode16 

VGA" 
Mode 18 
Mode19 

Hercules 

3.92 
3.90 
3 77 
3.75 
NIA 

1 46 
49 

1.54 

3.42 
3 68 
NIA 
368 

3 81 
1.50 
NIA 

0 Index: 2.45 

CONVENTIONAL 
BENCHMARKS 
UNPACK 
Livermore Loops" 

(MFLOPS) 
Dhrystone (MS C 5 0) 

(Dhrylsec) 

170.27 

016 

6596 00 

Dell System 3101 8.2 * 
Compaq 386120 17.9 

IBM PS/2 Model 80-111 13.2 

IBM PCAT 5 

18.2 

D 
Word 

Processing 

D 
Spreadsheet 

D 
Database 

D 
Scientific/ 

Engineeri ng 

D 
Compilers 

·cumulative appl1ca11onsrr>dex Graphs arc 
based on indexes ar lefr and sl'<lw relolM: 
porounanoo 

Dell System 31 O 

Compaq 386/20 

IBM PS/2 Model 80-111 

IBM PC AT 

D 
CPU 

D 
FPU 

D 
Diskl/0 

D 
Video 

For A rull descnp11on ol all the benchmarks. sec ·· 1n1roduc1ng the New BYTE Benchma1k.S." June BYTE 
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The bacl news i ·.Lili , is a quiz. 
The goocl news is. \ c'rc goin° to 
make it ca . . . 

1\ll t.hrer of these 24-pin dot 
matrix print.er" are venHile. rug­
ged offi 'e-quallty printers. They nil 
provide a variety or type tyl e · and 
compatibility \ ith mo 'L popular 
·oftware. But th re's only one Top 
Dot. nd all the clues you need 
lo rind it are right her in this acl . 

Top Dot' high perrornrnnce 
reature · inclucle combined I tter­

qualiL. tex t ancl graphics. color 
prinLin°, and a .' izzlinu 480 cps 
ctraf't. pccfl . 

Sclcc1Dial puls to/a/ prilllcr cufllrul al J'Ulll' 
finn rlip . 

,\unique Select-Dial™ rraturc 
givl's Top Dot effortless. fingertip 
control. And plug-in lntelli -Ca rcl s"' 
provide instant software upgrades. 

Top Dot's $ J08fi prier l: a 
remarkabl ' $400 below com para­
hIr printer. . Even more remarkably. 
i't incluclc toll-rre hotline uppor'L, 
a 2-year warrant . an unit ard -or 
rull year or on -site ervi e. and ror 
$25, a Qui k-Start kit pack d with 

150 worth or ·upplie . ·ortwar » 
docum ntatlon and more. 

E11so11 ls arr~lsl crcd lradcmork or Seiko c11so11 Cor1ioral1011.1\C'C4'1·500. SrlrCl ·ll lnl and lnl!' lll·Cllrd Or<' lrlldC'nl llr~s or \d\ OCIC4'd .\lnlrl\ Technnln!I)'. Int', C> ID98 i\d\'OOCCd Mnlrlx Tcchnolojty. l llC. 
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And onl Top Dot is a\'ailnbll' in 
your choic ·of finish : E, ccuUvc 
Black or traditional Ivor . 

You have to visit a deakr to IJu. 
tWO of lhc prilll 'I'S Oil this pa~C. 
But you can ::!<'l Top Uot t1e li vc rcd 
to your door h I'S.® 

.Ju. 1. cnll l-B00-6:n-7B7B. ·or­
rcctl . identify the Top Uol. and 

Prinlspt;ai 
(12cpi) 

llral!Mode 
Memo Mode 
LO Mode 

Plug·in lonts 

ColOf p<inling 

Warranty 

On·site service 

Pnce 
Sla~er Kil 

(.'Wll ~· \l</SON (,'//.'\ J<T 
\~IT J-:p~nn 'lilshih;1 

·\ nTl·:illll 1.1)- ~:iOll l':l!il S \ 

480cps 324 cps 300 cps 
200cps N/A N/A 
BO cps 90cps 100 cps 

card card carl1 idge 

standard NIA optional I 

24mo 18 mo 18mo 

1yr NIA N/A 

St085 S1449tt Sl499 tt 

S25 NIA NIA 

t. 2'1!1 tt 111;11111f:lf't111Y·rs s11::;.:1 •su·1J 1L,1111·11.,. 

we'll ship it. lo ou. FRl·:K• Ir a ftrr 
:~0 d<1ys. Lill' Top Dot lrn s n't become 
indispcn ·able Lo your orfic » ju 'l 
send il back. Othenvisc. do nothing_ 
We'll charge I085 to your credit 
card or bill y u again ·t your pur­
chase order. 'l'lwt,'s n 111 here is lo il. 

An<I ir oti'r'<' s lill not sure of t11e 
answer. do11l worry. Our operator. 
\ ill gi e you Lhrcc chances to gC'L 
IL righl. 

Quick· tart Kil comains supp/le ·. en/JI<~ son­
iva1 ' doe1111ie111.a1 iOll-GVt1/I / /';Jl/S/)ill'C/1CJ' 
llliJtcrial . A $150 11at11c for only $25 wil/1 
Top Doi-

ACCEL-SOoTh· 

1-800-637-7878 


Ventul"d I' rlpheral•
100 Rancho Roud. Sui te 27 

REV I EW 

BUCK ING THE SYSTEM 

AT- type bus, and the other two use the 
8-bit IBM PC bus. The half-length VGA 
card on my machine occupied one 8-bit 
slot, and a Western Digital 1007 ESDI 
controller disk resided in one 16-bit slot. 
The latter uses a I-to- I interleave and has 
a darn transfer rate of 651K bytes per 
second. It includes cabling for two flop­
py disk drives and two hard disk drives 
and has power supply connectors for four 
disk drives . 

The System 310 has three standard 
di splay options: VGA monochrome. 
standard VGA, and VGA Plus. All use 
the same VGA card and differ only in the 
type of monitor included. Monochrome 
and EGA displays are also available. 

Paradise makes the principal very­
large- cale-integration chip on the VGA 
display adapter. My review unit came 
with a 14-inch Mitsubishi VGA Plu s 
monitor, which has a 0 .3 1-millimeter 
dot pitch . This adapter/monitor combi­
nation gives crisp color graphics at up to 
640 by 480 pixels in 16 color and pro­
vides high-quality text. By contrast, the 
standard VGA color monitor offers simi­
lar resolution , but at a dot pitch of 0.42 
mm . The monochrome monitor di splays 
16 shades of gray at 640 by 480 pixels. 
Unlike IBM 's PS/2 computers , the Sys­
tem 310's display chips are on expansion 
boards, not on the motherboard . 

My one complaint about the Dell Sys­
tem 3 lO's hardware is that it's noisy . The 
cooling fan was louder than that in any 
other system I've seen, and a high­
pitched tone emanated from somewhere 
within the depths of the hardware. 

My machine worked fine during my 
evaluation, but it failed to boot during 
testing in lhe BYTE Lab . Calls to Dell 
revealed that the machine had a defective 
ROM BIOS (version 1. 10 08) . Two new 
ROM chips (version I . 10 09) failed to 
solve the problem, however. Dell then 
sent a new motherboard with the new 
BIOS installed, and the System 310 
worked fine . The company says that all 
machines it has shipped to customers 
have the newer BIOS chips. 

Finishing Touches 
In addition to MS-DOS 3.30, Dell in­
cludes 15 enhanced utility programs that 
make the operating system easier to 
manage . 

The utilities are more useful and eas- /
ier to use than a handful of similar public 
domain or even commercial software 
programs becau e of the uniformity in 
command-line argument syntax and the 
similarity of their help screens. 

The System 310 includes Microsoft 
MS-DOS and GWBASIC manuals and an 

owner's manual that gives clear , liber­
ally illustrated instructions on setting up 
the system. Dell also bundles Micro­
soft's Windows/386 software with the 
System 310. 

Dell sells its computers by mail order 
only and has a toll-free number for tech­
nical assistance. The support technicians 
I spoke with were knowledgeable and re­
sponded to my questions quickly. As part 
of Dell ' s I-year warranty , Honeywell 
Bull provides on-site service for custom­
ers who live within 100 miles of one of 
Honeywell 's 180 customer-service dis­
patch offices, and you can extend the ser­
vice contract for up to 4 years . 

A Dollar Saved 
Compared to the Compaq Deskpro 
386/20 and the ALR FlexCache 20386, 
the System 310 is a better value . My re­
view unit , at $7000, is about $6000 less 
than a comparably configured 386/20. 
Substitute a 150-megabyte ESDI hard 
di k drive and , at $7598 , the Sysrem 310 
is some $2000 !es than a si milarly 
equipped FlexCache. 

The only drawbacks to the System 3 IO 
were its noisy fan and the limitations on 
its expansion bay configuration. You can 
access only two of the five expansion 
bays from the front of the case, so you 
can't install two floppy drives and an in­
ternal tape backup unit , for example. 

Do you need the kind of performance 
this computer delivers? For many users , 
the answer will be no. A zero-wait-state 
80286 machine with a 12- or 16-MHz 
CPU will give you most of the qualitative 
"feel" of peed and instant response that 
the System 310 gives when running ap­
plications such as a word processor or 
spreadsheet. 

But others need to stay at the leading 
edge of hardware and software develop­
ment. A high-performance 80386 is a ne­
cessity if you want to be able to move 
quickly into all the generations of OS/2 
as they develop or to run Unix on a 
microcomputer that' s powerful enough 
to let this operating system work as it 
should . 

For such users , the System 310 has 
much to recommend it. It exhibits flaw­
less high performance, its hardware de­
sign and components are among the best 
available , and it's priced right. For my 
money, the System 310 is the system to 
beat. • 

John Unger is a geophysicist for the U.S. 
government and lives in Hamilton, Vir­
ginia. He writes graphics software and 
uses computers to srudy the earth's crust. 
He can be reached 011 BIX as "junger. " 

Thousaml Oaks. Callfurnla r11:m2 
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Includes dri ve, contro ll er, cables, 

hardware & panitionin g sofLwarc. 

30Mb 
Complete PC/XT KIT 

Seagate lSOMb KIT 
$788 

Compteto kh i.ncludcJ drive, a.bk1, Pcu tor 
t\UllT conlfollcr. llow·To Manuol, rnoonling 

lw dwa.ac and "Dis k M.u1J.gc r• p:irtiLlaning 
1of1w111 c. Jlull l lclglu. 2llms accclS time. 

Macintosh Drives including 3.5 

We carry the entire 
Seagate product line 

" drives 

Card Drive 

Hard Cards Callfor pricing! 

Internal drive kit arc now availabh: for 
Mm:intosh SE and II as well as cxLcma1 

kit::; for Macintosh Plus! 40ms access • Hal f Heigh1 
Autoparking heads 

Card Drive 20S 40ms $319 

TI1is drive requires • n RLL controller 

$379 
Includes d rive, mounting hardware & 

20Mb ST225 KITqp o Day "Worry-Free" ?m~CS)>Seagate ~~'.~'.'.'· Guar an tee :~jfj 
Complete PC/XT KIT includes 
drive, controller, cables, How-To 1:1;1f ~o orc~~l;p~:~~~1 0s;~~f~~ f;'.~~40MbST251 manual & mounting hardware. 

i.1::·1t ::~::Iii(f~;:d~~~~S~~:r:~ !::',:·Includes drive, AT mounting hard ­
;,:::::: courteous refw1 d! !itware & "Disk Manager" partition ­ $244
: :::::.::::~:~:~:f~:;:;:;:::::;:;:;:::::;:;:;:;:;:::;:~:~:~:~:~:~:;:;{:;;;:;{:;:f;:;:;:;:;:::::;:;

ing soft ware 

Also available for XT 

4 Mb ST251 

PC/XTKIT 


I-low-To manua l, mount ing 

Drives and Kits are 

available for All 


PS/2 models! 


Card Drive 30S 40ms $349 "Disk Manager" pan iliuning sofiwa re 

Card Drive SOS 40ms $499 High Speed 40Mb 
Seagate ST25 l - l-· Features -­

28ms access • Half heighl • Au10 parking heads •Avai lable for mosl Tandy models Help is just a phone Also available for XT 
• QualiLy engineered for reliability call away wi th our
• Super easy installation & setup 

Technical Assistance •ONE YEAR Warramy 
Department!• Auto park heads Includes dri ve, AT mowlling hardware & 

These Canl Drives use qua lity Scag•lc Ilnrd Drives "Disk Manager" pani1io11ing soft ware 

No Surcharge for Visa or MasterCard Orders 

Hours: 8am to 7pm Monday - Friday, 12pm to Spm Sat. MST 


Imernalional Orders call : (602) 784-1038 


(800) 234-DISK 
I J ~ - ~ 
,-•lorCard / ~ 

1208 E . Broadway Road #110 • Tempe, AZ 85282 
Toll Free Customer Service: (800) 541-8387 (602) 784-1038 FAX: (602) 829-9193 
Price• tnd availability subject to change wil.hout notice. AJl items are NEW with r:tWlufac ture.(1 w11rr1.nty . 5<fo 1wcl1argc fo r A.mcrica.u E.xpn:u 1U1d COD mdcn. P.O.'• :!lcccpu:d NHT 10 • w bjccl to 97. 

•urchatQC. Add $1 0 shipping for APOll•' l-0 ordcn. 30 Day Gu.a n.ntcc cond ition.,: .J1ippi.ng &. ha.udli.ug c:lw-gc is nut rc fuud.:iblc; pruduct mu~t be in u r-ic,inal condi tion . DYfl 088 
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SYSTEM REVIEW 

~ The Odd~ 
Couple 

The Amstrad PPC640 

and Epson Equity LT 

portables have 

little in common 

Wayne Rash Jr. 

The Amstrad PPC640 (left) 
nnd Epson Equity LT (right) . 

There could hardly be a greater 
contrast between the Amstrad 
PPC640 and the Epson Equity 
LT. The PPC640 is so large that 

it will fit on no lap of which I'm aware, 
and it has dual floppy disk drives . The 
Equity LT, which will fit on a lap, has a 
floppy disk drive and a 20-megabyte 
hard disk drive. 

The Equity LT is by far the more tradi­
tional of the two machines . It closely re­
sembles other laptops, such as the NEC 
MultiSpeed HD (June BYTE). The Eq­
uity LT features a Y30 CMOS processor 
running at 10 MHz and 640K bytes of 
RAM . My review unit of the Epson Eq- 1 

uity LT had a 9%- by 4 Vi -inch backlit , su­
pertwist , liquid crystal display (LCD) 
screen with blue characters on a silver 
background. It also had an internal 20­
megabyte hard disk drive and a 720K­
byte 3 1h-inch floppy disk drive. The re­

view unit also ca me with an internal 
1200-bit-per-second modern. As outfit­
ted , thi · machine costs $3767. 

The Amstrad PPC640, designed in the 
U. K., is hardly traditional. It features an 
unusual case design. It has a full-width , 
IBM PC AT Enhanced- style keyboard 
and a 6%- by 4*-inch supertwist LCD 
screen, and it runs on JO C-cell batteries. 
The system has an 8086 CPU running at 
8 MHz, 640K bytes of RAM, dual 720K­
byte 3 1/z-inch floppy disk drives, and an 
internal 2400-bps modem . This is a large 
machine, too wide and too long to fit on a 
lap- and even if it would fit , the key­
board is hinged in such a way as to make 
laptop use impossible. It is primarily de­
signed as a portable for desktop use . This 
computer will run you $1199. 

There are some similarities between 
the two machines, though. Both are com­
patible with the IBM PC XT. They both 
use 31/z-inch floppy disk drives. Finally , 
they both let you use an external monitor 
so that you can avoid eyestrain in the 
office. 

The Epson Equity LT 
If you're planning to use a computer 
while traveling, the Equity LT's design 
make it a good choice. With the backlit 
LCD screen and the hard disk drive, it's 
convenient to use on an airplane or in an 
office. The relatively light weight and 
slim profile make it easy to carry. 

The Equity LT's screen swings up to 
reveal a modified version of the AT 's En­
hanced keyboard. The Caps Lock key is 
located next to the A, and the Control 
keys are on the lower corners of the key­
board. Across the top of the keyboard is a 
string of JO function keys, rather than the 
12 found on other versions of the En­
hanced keyboard. 

A full numeric keypad is just to the 
right of the alphabetic keys . Above that 
are a bank of LEDs and a tiny door that 
covers a group of switches. The LEDs 
monitor such things as battery condition 

t·onti11ued 
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RE VI E W 

THE ODD COUPLE 

Amstrad PPC640 

Company 
Amstrad, Inc. 
1915 Westridge Dr. 
Irving. TX 75038 
(800) 237-31 16 
{214} 518-0668 

Components 
Processor: 8086 running at 8 MH z; 
socket for opt ional 8087-2 math 
coprocessor 
Memory: 640K bytes of RAM 
Mass storage: Two 720K·byte 31/2 -inch 
floppy disk drives 
Display: CGA or monochrome on 
internal LCD or external monitor 
Keyboard: 101 ·key full-size Enhanced· 
style layout 
1/0 interfaces: One parallel port: one 
serial port; RGB video connector 
Other: 2400-bps Hayes-compatible 
modem 

Size 
19V2 x 16V2 x 4 inches (open): 12 
pounds 

Software 
MS-DOS 3.3; SoftKlone Mirror II: PPC 
Organizer 

Options 
None 

Documentation 
354-page Amstrad Portable PPC: 29· 
page PPC Organizer Software 

Price 
PPC5 12 (with 512K bytes of RAM and 

one lloppy disk drive): $899 
PPC512 (with 512K bytes of RAM and 

two floppy disk drives): $999 
PPC640 (with 640K bytes of RAM , two 

floppy disk drives, and a 2400-bps 
modem): $1199 

Inquiry 884. 

and the disk drive activity , as wel I as the 
current condition of Num Lock, Caps 
Lock, and Scroll Lock. The switches be­
neath the door control the appearance of 
the screen, the CPU clock speed, and 
whether the machine uses the built-in 
screen or an extern a I monitor . 

On the right side of the machine is the 
720K-byte 31f.i-inch floppy disk drive. 
On the dual- floppy disk version , there is 
a companion drive on the left side; in my 
review unit, the hard disk drive resided 
on the left side. In the rear are connectors 
for a serial port and a parallel port , a 

186 B Y T E • OCTOBER 1988 

Epson Equity LT 

Company 

Epson America, Inc. 

2780 Lomita Blvd. 

Torrance. CA 90505 

(800) 922-89 11 

Components 
Processor: NEC V30 running at 4. 77 or 
10 MHz 
Memory: 640K bytes of RAM 
Mass storage: 720K·byte 3 V2· inch 
floppy disk drive: 20-megabyte 3 112-inch 
hard disk drive 
Display: CGA on internal backlit LCD or 
external monitor 
Keyboard : 85-key modified Enhanced­
style layout 
1/0 interfaces: One serial port: one 
parallel port (configurable as external 
lloppy disk drive port); RGB video 
connector: proprietary expansion bus for 
modem card or memory expansion 

Size 
131/2 x 12V• x 3'1• inches: 14 '/s 
pounds 

Software 
MS-DOS 3.2; GWBASIC 3.2; Xt r ee disk 
management utility 

Options 
Supertwist LCD screen: $299 
Backlit LCD screen: $499 
1200-bps modem: $299 
Carrying case: $49 
Cigarette lighter adapter: $29 

Documentation 
140-page Equity LT User's Guide: 376· 
page Equity LT MS-DOS 3.20; 404 -page 
Equity LT GWBASIC 3.20 

Price 
Equi ty LT with dual lloppy disk drives: 

$1899 
Equity LT with 20-megabyte hard disk 

drive and 720K-byte lloppy disk 
drive: $2999 

System as reviewed: $3767 

Inquiry 885. 

CGA monitor , and a power connector. 
There are also a power switch and a 
series of DIP switches that select the as­
signment of the parallel and serial ports . 
One switch allows the parallel port to 
double as a connector for an external 
floppy disk drive . If you choose that op­
tion , however, you lose the ability to use 
a parallel printer. 

The carrying handle slide out from 
beneath the front edge of the keyboard . 
This is a handy location for carrying the 
computer, but it results in a ridge directly 
in front of the space bar on the keyboard . 

Thi ridge interfered with my typing. 
The Equity LT can use a reflective or 

backlit LCD screen . You can remove the 
LCD screen and set it as ide, which 
makes using an external monitor easier. 
If you have an external monitor , you 
could use this machine as your only 
computer . 

Epson includes a reference disk that 
makes the Equity LT more convenient to 
set up and also provides sophisticated di ­
agnostics should something go wrong. 
For daily use , Epson has provided the 
convenient Xtree disk management util­
ity. Xtr ee supports several of the more 
common MS-DOS functions through a 
menu sy tern. The Equity user' guide is 
well organized and illustrated. 

Power User 
The Equity LT can run on AC or internal 
battery power. The AC adapter recharges 
the batteries when the computer is off. A 
complete recharge of the batteries , which 
are composed of eight nickel-cadmium 
cells, takes 12 hours . 

Epson designed the screen so that the 
backlighting will turn off after a user­
selected period of minutes to help save 
battery power. In addition, you can turn 
the internal modem and hard disk drive 
on and off as required. Since modems 
and hard disk drives are heavy users of 
power, keeping them turned off can do a 
lot to extend battery life. 

In spite of all this , the batteries , when 
fully charged , can run the machine only 
for slightly less than 2 hours, and the 
low-battery light begins flashing after 
I 1h hours. These times are based on my 
use of the computer with very little hard 
disk activity and with the screen back­
lighting turned off about 80 percent of 
the time. 

Amstrad's PPC640 
The PPC640 seems an eccentric ma­
chine in some ways. Its most noticeable 
characteristic is its layout. It does not 
look like any other computer in the mar­
ketplace. In large part, this is due to the 
full -size Enhanced keyboard that graces 
the machine. It is also partly due to the 
small screen located on the left side of 
the machine 's top surface. 

The PPC640 makes a strong impres­
sion from the first time you open the case 
and look at it. It 's wide . Counting the 
'comfortable plastic handle on the right 
side, it's l9 1h inches wide, as compared 
to the Equity LT's 13 1h-inch width. 

The keyboard folds out from the top 
toward you. This is a full -size 101 -key, 
AT Enhanced- style keyboard, with 

cominuetl 
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Amstrad PPC640, Epson Equity LT 

APPLICATION-LEVEL PERFORMANCE 

WORD PROCESSING Amst111d Ep1on DATABASE Amstred Epson 
XyWrlte Ill+ 3.52 Med./Lrg. Med./Lrg. dBASElll+ 1.1· 

Load (large) 27 24 Copy N/A 2:49 
Epson Equity LT 3 • 9 * 

Wordcounl 10/:74 .08/.57 Index NIA .29 

Search/replace :18/:58 .141.45 Lost NIA :28 

End ol documenl .05/:33 :041•24 Append NIA S:02 

Block moves :31/:30 :201.19 Delele NIA ·OS 
 IBMPCAT 


Spelling check .43/4.39 :26/3·12 Pack N/A 3:12 

Mlcroaofl Word 4.0 
Forward delete 1:23 .S6 

Aldue PllgeMaker 1.0e • 
Load document NIA 2S 
Change/Bold N/A .76 
Ahgn right N/A 59 
Cut 10 pages N/A ·so 
Place graphic NIA 13 
Print 10 l1le N/A 5:3S 

D Index : NIA 1.02 

SPREADSHEET Amstrad Epaon 
Lotus 1-2-3 2.01 

Block copy :23 10 
Recalc •06 04 
Load Monie Carlo 2·ss S1 
Recalc Monte Carlo 26 20 
Load rlarge3 42 12 
Recalc rlarge3 ·04 .03 
Recalc Goal-seek 2 10 

Microsoft Excel 2.0· 
Ftll nghl NIA 14 
Undolill NIA 6.28 
Recalc N/A .OS 
Load rlarge3 NIA 112 
Recalc rlarge3 NIA OS 

Regen SoflWest 

Load StPauls 

Regen SlPauls 

Hide/redraw 


STATA 1.5 
Graphics 
ANCNA 

MathCAD2.0 
IFS800 pis 
FFT/IFFT 1024 pis. 

LOW·LEVEL PERFORMANCE• 

CPU Amat rad Epson OISKllO Amatrad Epson 
Matrix 20.16 15.76 Hard Seek 
String Move Outer 1rack N/A 9.20 
Byte-wide 113.37 87 17 Inner track NIA 9.24 
Word· wide Half platter N/A 23.05 
Odd·bnd 113 37 87 16 Full planer N/A 27.65 
Even·bnd 56.74 43.61 Average N/A 17.28 

Sieve 109.41 84.25 DOS Seek'·' 
Sort 86.61 67 .23 1·sector 77.55 39.18 

32-sector 432 .14 107.46 
0 Index: 0.72 0.93 Fllel/01 

Seek 0.59 0.41 
FLOATING-POINT' Read 13.22 2.12 

Amstnid Epson Write 12.92 2.08 
Math NIA NIA 1·megebyte 

Error NIA NIA Write NIA NIA 
Slne(x) NIA NIA Read NIA N/A 
Error N/A NIA 

e• N/A NIA D Index: NIA 0.57 
Error NIA N/A 

D Index: NIA N/A 

' A111,mes ere 1n seconds All t1gures were generated using mo 808818086 
version (1 1) 01 Small·C (16·1l<l 1ntogetS) 

' Float1ng·Pomt benc/imar!<S were nol performed because IN! Epson Equity 
LT and Amsuad PPC640 did n011'ave amath cop<ocesao< chip 

>Tho Amstrad PPC640 did not nave a hard disk dnve. all times are tor ncppy 
disk dnves 

• DOS Seek hroos tor the Epson Equity LT are for multiple seek ope<ehons 
(number of seeks performed currenlly set to 00) 

• Reed and wnte 1imes for 1ne File 110 benchmarks are in seconds pet 64K 
bytes 

•For lhe Livermore Loops and Ohryslone tests only. h1ghc< numbers mean 
Issler performance Tas1s were perlormed 1nomula11on mode 

Count 
Sort 

D Index: 

NIA 
NIA 

NIA 

.24 
2.31 

0.92 

IBM PC 1.5 

SCIENTIFIC/ENGINEERING 

AutoCAD 2.52 • 

Load SoftWes1 


Ametred Epson 
3.9 

NIA 6.S6 
N/A 6:40 
NIA 1:SS 
NIA 1 47 
N/A 1.26.2S 

3·31 2 41 D 
2.23 1 S3 WOrd 

Processing 
4•32 
5.31 

3 34 
4 13 0 

Spreadsheet 
D Index: N/ A 0.34 0 

Database COMPILERS Amstrad Epson 
Microsoft C s.o· 0

XL1sp compile NIA 12:S Scient ific/ 
Turbo Pascal 4.0 Engineering 

Pascal S compde ·43 :1 4 
D 

D Index: NIA 0.86 0 Index: NIA 0.81 N/A 0 Compilers 

I 11mesare 1n nours m1nu1es seconds Indexes show relative pertormar>ee. tor all indexes. an 8-MHz IBMPC AT• 1 ·Cumulell\/O appt1cat1ons 1ndax.Graphs are 

'Nol run on 11\e Alnsuad PPC640 Tho PPC6401s hm110010 720K·Dyto ftoppy a1s!<S ana coutd not run lesta wnere 1he 
orogram and los oxcoodod 720K bytes We "'1110 unable 10 comDUle an appl1ca11on index tor lhe Ams11ad PPC640 

DaSod on indexes al le I and show relahve 
cerformance 

Amstrad PPC640 

VIDEO Amstrad Epson 
Text 

ModeO 18. 18 
Mode 1 18.18 
Mode2 15 71 
Mode3 15.71 
Mode? NIA 

Graphics 
CGA. 

Mode4 7.76 
Modes 7 60 
Mode6 8.13 

EGA. 
Mode 13 N/A 
Mode 14 NIA 
Mode 16 NIA 

0 Index: 0.88 0.82 

CONVENTIONAL 
BENCHMARKS 

Amatred 
UNPACK 9307 62 
Livermore Loopse 

(MFLOPS) 230E-03 
Ohrystone (MSC 5.0) 
(Dhrylsec) 1 0300 

Epson Equity LT 
13.79 
13.81 
14.96 IBM PC AT 
14.96 
N/A 

IBMPC 

6.08 

6 08 

6.36 

NIA 
NIA 
N/A 

D 
CPUEpaon 

7189 36 D 
FPU3 OOE-03 

D 
1438.00 Disk l/O 

D 
Video 

For a lull dasc11ption ot all tt>e benchmarks, see "lnlrOdUOng tho Now BYTE Boncrvnar!<S ." June BYTE 
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Not Really a Laptop 

I n addition to the other laptop in this 

review, I al o looked at the La er 
Compact XT (available from Video 
Technology Computers, Inc. , 550 East 
Main St ., Lake Zurich, IL 60047, (3 12) 
540-8086) . 

The Laser Compact XT is a dual­
speed (4.77- and 10-MHz) IBM PC XT 
clone with no expansion slots and mea­
ger documentation . This minimali t 
computer is sold for a minimal price­
$599 for the base model with 5 l2K 
bytes of RAM , and $699 for the 640K­
byte model. 

The idea behind the Laser Compact 
XT appears to be to provide a full-fea­
tured clone for as mall a price as possi­
ble . Jn this its designer seems to have 
succeeded. 

This machine is about the size of a 
laptop computer that contains its single 
360K-byte 5 1'4-inch floppy disk drive 
on the right side of the machine. It i 
equipped with 1.6 megabytes of mem­
ory, CGA and Hercules graphics, a par­
allel port. a serial port, a joystick or 
mouse port, and an external disk drive 
connector for the optional external 
360K-byte floppy disk drive. It comes 
with RAM disk software , so the lack of 
a econd floppy disk drive is not a big 
problem. Finally, it weighs less than 12 
pounds and has a handle that folds out 

from underneath so you can carry it 
around. 

Using the Laser Compact XT 
Getting the Laser Compact 'XT set up is 
a chore. The documentation is both slim 
and vague . When I tried to set the video 
board to handle a CGA monitor , I found 
the documentation so confusing that I 
had to call the manufacturer's technical 
hot line to get the proper instructions. 

Once I got the Laser Compact XT set 
up, it performed adequately . It sup­
ported CGA when I had the witches et 
properly, although the character set was 
smeared and hard to read. The machine 
was shipped with MS-DOS 3.21 and 
GWBASIC. Unfortunately, the RAM 
disk drivers were shipped on a boot disk 
with MS-DOS 3.20; I had to jockey the 

disks around until I could get the newer 
version of DOS onto the memory driver 
boot di k. This could be a problem for a 
new user. 

There seemed to be no problem with 
compatibility for the software I tried , 
which included WordStar 4.0 , Lotus 
1-2-3 version 2.0 1, and some games, 
uch as Tetris. There were no problems 

with copy protection at high speed when 
I u ed Lotus 1-2-3. 

The keyboard occasionally doubled 
characters , and it wa · hard to use unless 
the rear of the machine was propped up 
on its carrying handle. Once oriented 
like this, the keyboard was farther off 
the tabletop than is the case with a de­
tached keyboard on an IBM clone. 

The Occasional Computer 
This is a machine for people who some­
times want to work at home or who 
sometimes need an IBM compatible. It 
is quite portable, although you will need 
a monitor where you are going-unless 
you plan to carry that, too. 

The Laser Compact XT is not de­
pendable enough to be a primary com· 
puter. It does what it advertises, but you 
can't add expansion cards. Ifone floppy 
disk drive and a RAM drive are what 
you need, then this might make an 
acceptable secondary machine. 

every key faithfully placed in its proper 
location . 

The main section of the computer has a 
small screen on the left side. The screen 
will tilt to any position, from perfectly 
flat to nea rly upright . so you can adju ·t 
the angle for better viewing. Adjusting 
the angle is important, because the Am­
strad PPC640 uses a reflective LCD 
screen . The supertwist LCD screen is 
reasonably clear , but it's much harde r to 
ee than a backlit display . This machine 

needs either an external monitor or good 
room lighting. 

Beneath the display are cooling vents; 
for them to work properly , the display 
needs to be tilted upward . The PPC640 
stopped running twice during the course 
of this review, and each time it tarted 
again after I raised the screen and al­
lowed the machine to cool. The area be­
neath the screen gets warm, but not hot , 
during long periods of operation . 

Next to the screen is a small cubbyhole 
that can hold a telephone cord for the 
built-in 2400-bps modem . Below that are 
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controls for screen contrast and speaker 
volume , and a series of LEDs that show 
disk drive activity, whether the CRT is 
enabled , and whether the power is on . 
Below the LEDs is a switch that controls 
the power source. 

Power in the Amstrad PPC640 comes 
from 10 C-cell alkaline batteries or from 
an AC adapter. The user's manual ad­
vises against using rechargeable batter­
ies. Amstrad also provides a 12-volt car 
adapter that you can plug into your ciga­
rette lighter. The C-cell batteries lasted 
about 3 hours before the battery alarm 
sounded ; during that time , the PPC640 
ran the BYTE benchmarks twice. 

On the right side of the PPC640 is a 
square plastic handle that protrudes from 
the carrying case so you can ca rry the 
computer securely. Next to the handle is 
a pair of 720K-byte 31h -inch floppy disk 
drives . An internal hard di k drive is not 
available . On the rear of the machine is a 
door that swings open to reveal a serial 
port , a parallel port , a DIN connector for 
power, a coaxial DC power connector, 

an RGB monitor connector , and a pair of 
RJ- 11 connectors for the modem . 

Hands on the PPC640 
Once you get past the size, you' ll find 
that Amstrad has added some software 
that makes the PPC640 ea y to use. An 
integrated package called the PPC Orga­
nizer includes text retrieval, an appoint· 
ment book, a card file , a word processor . 
and a calculator. It' s a convenient pack­
age , and it supports a color monitor if you 
have one attached . Mirror II , a commu­
nications package, is a lso bundled with 
the system. 

The PPC640 is extremely quiet. Since 
it does not have a hard disk drive, there' s 
none of the whirring and whining that 
goes with one. The floppy disk drives are 

' quiet and trouble-free . 
Since the PPC640 has a full-size key­

board , it was easier to get used to than 
any other laptop I've reviewed . The key· 
board is just like those on larger ma­
chines . If you do a lot of word process­

comi1111ed 
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ing , this keyboard will fit right in. 
The PPC640's documentation was 

adequate. The user's manual contained 
instructions for not only the computer 
but also MS-DOS and the Mirror II com­
munications software. 

Spotty Benchmarks 
The BYTE Lab couldn't run the full 
suite of system benchmarks on these ma­
chines. The PPC640 lacked a hard disk 
drive , so running some software, such as 
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Aldus PageMaker and dBASE III Plus , 
was impossible. Neither machine had a 
math coprocessor chip, thus eliminating 
the FPU tests. 

In the tests that the BYTE Lab could 
run, both laptops were adequate in 
benchmark performance. Even though 
both used 8086-level technology , they 
performed well when compared to the 
IBM PC XT; in many tests, both of them 
ran two to three times faster than the XT. 
Even when compared to the 80286-based 

I
[J llWll .CQA l').:;H'.)I • (itUI 16J •e.u pl'O · 
1tr•., • lh ..t n .-.dcala1 tC C.i.A1 i.. n.11 
C COii HZ.LP Cl.&.11 · H.1fp u ,.• n f.ot OOS 
te••.t..nd1 . fWl( l loo01 bb• lt h rL t &l~t 

I 
nr1,. r1 lp1 . r., DOS ;L'(X 

j 0()8 T\/TOflli\4. V. ,, 12301 • )ltflU 
d~'tn . ~om ti>"" ) 'P\l f (u• P\l l<r f, 

:J U8T V6.J.i\ r.1741 · 8'11 \l lllfl)' f4t \'WW 

I 

l"ldt<Ua'1H1 llof1M .&O)'A!M: ll Ill 

O AllT0WXllfllV4.nl l:l llOt · k~••• r-­
S' ... • · k1t bf\lal . <••...,,cl• . u c 
O VACClHll 1:w11 • \'1.r4.n1h P,.,J'... • 
l• flt&h t .,.1.,. 1 th• 'VI AU~' A "fRO..lA." 

t l O~t · PftllfMl • A :.tlJST r ORAU. "' 

~ 
PROC!:jSSC'fG 

O PC·••rTCY3.71 tu• I OI 
12 111 11 11' 111 ~ ' ull f111u n '11 -1"111 

O MVIXTV> ..3 1111 • Ca1y 10 .. •• -.nt 
P""' •n ci-r; •• n11 1 6' q11kk loY"'-'1.nt <"•' 
••1>41• Lvu .,/ lko•huw 

::i woaorr;•rr;c T KA· 
C•C. 11•'111 • O..·• r 60 .... 
<""' forWoN ,,.. rlu1V).O, 
O Of'l·AE!. tMlOI SWt • •>" 

prln l.,_g pn•Jh• 
0 l"Dt Quoti V:>. I• t0731 • Ouklc.ty 
Pl"t p...,.. quol.I'• lor 1 ny 11 r.Ju1. 
0 AtOr::lNlA TlfTOllll 15771 - By pi":oh ..or 
\li'tl.1 • .t.n..lu c t... 1 U• J1<0rolb,, , 
j WIUOH'T CONTllll.OL l8Mt ,,.,,.., 
4 ..lfn•lll l• f H rl4 o l 11nw"1!t•cf iirlchn 
0 DIUPOWllR Y3.8 '6011 A tl•1lo.01 p 
ln!I• ., llJll•C A "-lo.lrn p l"'C P'"'lu .• f,., 
•••ll h • R•ct ~li h•t-ddtlvt 
:i ..cu1n TOOL.S t6tr3t • 10 '"''"•• ,. , 
•ut..•t ft1 4 • Upt "1oo11. (hul" 

----------------------, 

lfl ----- 1 
I ===== :~S>.M t: ----- I 


ADORUS :


! iC: ITY____s T_ Z.11' __ 

PHONEI 1 I 

~ Multiple di.Ill ..U OOUIU U IJ!;e I 

~ •otd..blD a Ht • l.2.••&0h... : 


: • or 5.2i-~-, ,~dt.a:l:::.ta I 
CA Ru S•ln T&i'10 ~" • -- I 

ShlpplnK & H..1ndllna • ~ 
OrJm 1•ir JHJ I.JPS JNH d I 

TOTAL • IS •• ••••• •1 
~ 1·-~111·~=t:!i~~S)U I 
:c~!lif~~:~F:REEWARE ! 
~ 1466 Spr lngllne Or. Dept A : 

Palmda lr-. CA ~ : 
Ii1 

180!51:l73-0300 I 

~ Boun: M·F lam · 5pm : 

i
C• ll oc-ri t.o llr 1fr..uc.alt • <0nu.l n l111: 

'""r70.' ~h\I ti •w 1IUy 1• h v 1t't I 
,,.......,..., c11r. 1'.J~f'91 I ..... _...., I 

Yrt I ... ~ , . :'I °""" "" 
: "'-~ .... --'71•......~- : 

1~ .. _____ ___ __________ _____ ) 

AT, they put in a respectable showing. 
The Equity LT consistently performed 

at 80 percent to 90 percent of the speed 
of the AT. In one test-the word-process­
ing application benchmark-the Equity 
LT actually beat the AT by a small mar­
gin. Overall , this machine shows excep­
tional speed . There is one area , the Sci ­
entific and Engineering tests , where the 
processor's limitations (and lack of a 
math coprocessor) show up; I think it 's 
unlikely, however, that this machine 
would be purchased for a heavy user of 
AutoCAD. 

The PPC640 was also reasonably fast, 
especially for an 8086-based machine 
costing under $1200 and running on 
flashlight batteries . It turned out a re­
spectable half to two-thirds of the speed 
ofthe AT. Since this machine is designed 
to be a clone of the old XT, its bench­
mark performance was certainly ade­
quate . The PPC640 could not run all the 
application benchmarks, but those it 
could handle indicate that it maintains its 
speed relative to the AT. 

Interestingly, in sorting operations, 
the PPC640 was virtually as fast as the 
AT; this is probably due to the 16-bit data 
path the 8086 shares with the 80286. 

Stick with Others 
The Epson Equity LT is similar in style 
and price to portable computers available 
from other manufacturers, such a NEC 
or Toshiba. But the NEC MultiSpeed 
HD's keyboard is slightly easier to use, 
and the Equity LT's carrying handle 
causes an awkward ridge in front of the 
keyboard, making typing difficult . The 
Equity LT is basically a sound machine 
at a reasonable price, but in terms of 
overall convenience , I still prefer the 
NEC or Toshiba computers . 

The Amstrad PPC640 is unique. It has 
no hard disk drive and no backlit display , 
but it has the best keyboard available on a 
portable. This makes typing easy, but it 
reduces the machine's portabi lity . The 
PPC640 is similar in price to other ma­
chines, such as the Toshiba TlOOO, but it 
has dual floppy disk drives . 

Neither machine, though, succeeds in 
breaking new ground. If I were buying a 
laptop portable, I would stick with the 
NEC MultiSpeed HD, Toshiba TIOOO 
or Zenith SupersPort. • 

Wayne Rash Jr. is a consulting editor for 
BYTE and a member of the professional 
staff of American Management Systems 
in Arlington, Virginia. He consults with 
the federal government on microcom­
puters and communications . You can 
reach him on BIX as "waynerash. " 
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-
The more you look into 386 compatibles. the more 

you rea lize that w II th ught-out design innovations 
(th really work! arc few and far between. 

That 's why our engineers set out to design th 
GV-386 They realized theycould unlock more of the 
chip· otent ial. if only they could ·p~ed up dat retrieval. 
wi thout affcctin"' system reliability. 

INNER POWER 
H r ·show they lid it: a high-speed RA \ cache 

circui t-afull64Kof ·uperfa t 
mem ry-that putsyour most fre­
quently acces ed data right at your 
fingertips. If you·re ever involved in 
proce singcomplexdataba e . long 
spreadsheets. or detailed engineer­
ing drawing . you'll see the value of 
th i · innova tion in asecond... literally. 

Best of all. thecache ci rcuit 
actually makes the GV-386 more reli· 
able thdn oth r high-spe cl machine . 
by sparing integrated circuits from 
har. h verloadi11g. 

'lLJr ~f>..: -; •ll-lillL' J.I h1 •111•, 

lJll l hl' ~•it ~t< op .ol 'JI. ·!12-'!i ll 

GV-386 
Specifications 

O Available with 16MHz 
or 20MHzCPU 
Zero Wait tale. 

U 64 KCache !keyboard 
enabled) 

O I MB RAM on-board. 

expandable to 4 1B 


U Socketed for 80287 or 

80387 
1.0 Busrunsat 8MHz for 
hardware compatibility 

_J Six 16-bit lots:Two 8-bit 
lots 

..J Price· 20 Hz sy terns start 
<ll $2.750: 16MHz y ems 
as low a 52.5 75 

QUALITY THROUGHOUT 
Of course.our mo t imp rtant criterion when 

de igning our uper compatiblewasn't speed-it was 
quality. l ake a look inside the GV-386 and you'll see it 
everywhere: from the highest quality componentsavail­
abl to the intelligent us of pecial CMOS RAM to tore 

1stem set-up information. On the outside. the fit and 
finish of the GV-386 would make Big Blue green Even the 
user's manual has impressed users and reviewersalike. 

We'd like to tel l you more about 
what went into the GV-386.Give u a 
call and we'll give you the whole tory. 
We' ll also tell you about our exclusive 
30-Day Compatibility Guarantee. our 
full One-Year Warrantyand ur toll ­
fre support ervice. 

The CV·386 from PC Designs. 
With design innovation th1 
advanced. at thi price. it' an 
op nand shut case. 

IPC l•S-!Wiii 

Call us now at 1-800-32-BIT PC 

IRO!l-!22-J '72 1 

2100 · I lc:n k11. 1:lllle B1ok<' ·\ 011 OK Wll2 
• llJli-2'1-11101F~\ <lll\·211·70;71 

10 R<'l t"r SHL't' '>111t · !70'> \~\\ \iv < \Y l(U)I• 


. ?l! ·'i .!· 72 () 11 it~ Jll· 7(17· !97 ll 
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Fl\'l':S'l/\l·CS l'leel of powl·rl'ul husincss com­
pull'l'S llmr rr·n lly La ken off in I he last I hr<' <' . ears. 
Tll<ll ·s l><'rn us<' L11ey 'rr built ror cor·por<llinns tlwt wa nt 
10 get whcrr 1.hry·rT going in ;r huny 

\Vl' huilcl (l f'ull linl' or high-powrrccl per­
f'orlllPl'S Lh<rl nol onl y provicle total PC rompa t ihilit y 
an<I aclvancco tHJsinc. ·s cap<rl>ilil ics. hul also ofT('r 
/\ml'rica n-rnacll' ingcnuit~ . qutllity arHI ,·;1luc-. 

1111 fart. \\'llf'n you rcu//.1 cornp;1re. you ·11 
fincl that Fl\'l':S'l /\K C.ornpul t'l's lcmc th!' comprlilion 
rar l)eilincl. 
FIVES'l/\R 28{) 's. 

The performance Io n)1 I hrou~h 

hemy workloads. 


FIVl·:ST R 2B6' · pruvicle lilt' l't•atun·s ;111<1 
1wr'forrn<rncc aggrrs.·ivt· complln i<'s rwccl Lo reach 
higher·corporate goals. In f'rct. t lrey·rc rlcsigrw<l lo run 
fuLu n· as well ;rs rn rrrn t. oper;H i ng s~ ·sterns. 

Th<' 2Uf>/t0 is po\\·t·rc•<i l>~ · llll In tl'! B02HG 
microprocessor Ihat operaIes <rt ;1 !';1st I 0 .VI I lz. "ii h 
zero wa il . talcs. With G-IOKB memory ancJ 1.2.\I B 
rlupp, disk cJri vc . . ou 'll soar lhmugll toclay·s popular 
hu. inr:. applica tion.'. Serial. 1nrnllcl a11c1 ganw por'L " 
and an cnharH·c·cl 10 I-kc~· kr~· hmml. prn\'irlc i11-l'ligl1l 
l'OllV('ll iCll('l'. 

The 286/ 14 is also pmv<'rwl hy an 1111<'1 
80286 CP U. tn1L opc·mLcs at 1-l W lz (with Zl' ro wait 
SltllC' ')for CVC'll fc.1Sl!'r pc'l'l'orrmllH'C'. 11. Loo. rnnws 
l'quipprcl with 102-lKB rnr mory. 1.2\.IB floppy <lisk 
cl ri ve. S<'ricrl/parallellgarnf' por'ls ;111cl <i IO 1 - ~ l'~· kr~' ­
hoarcl . \Jo clouht <rl1or ll il - it 's a hot rrwclrirH' 1111d <r 
Clr '<'illll LO l'ly! 
Fl \IES'l/\R 386 's. 

Uon·l forget lo fast.en ~·om· s<·at lwll. 


The ilH'l'C:'<lil)IC' SIJC '('CI Clllcl jJO\\l'r or 
Fl\IEST1\K :H1G's have ma(lc• Lll('lll ;1 lc;1ui11g ·l roicl' of 
rnrporaliorrs aero·:; 1\nwrica ror rnullil <lsking ancl 
sophist icfllccl 11pplicalio11s. i11 C'lucli11g C.\ D. In l'm'l . 
t11en's ·o 111ucll pC'rl"or·nrnncc· rnrcl ,-;rlul' l>uill i11lo our 
:381i's. it C'<lll Lake your hrcat 11 ct \\ '<JY. 

The :Hl()f I() is l'a ' l. Very f<ist. That's 
llt' ·ause il l'c<lllll'Cs an lntC'I HO:HW Cl' ll 01>< ·1·crU 11g al 
I () \·fl II'.. Willi Zl'l'O \\Uilsl<.lll'S. 
\11cl its 1m.~ l\H r11<·111or) Prices: 
<llHl I . L~ IH floppy clisk fll'i\'C, The 286/10 ­
wi ll krep you airf)umr ror lung f1·om $1099. 
rlistances. Serial/parallel/ 

The 286/14 ­g111m· ports c.111cl a srnoot Ir 
performing IO 1-kry kc•yhoar·cl from $1499. 
ure sLa 11dard cquipmenl. 
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The 386/20. It'· 111<.1lk ror tho ·e who \ ant 
lo fl y lo llw oulC'I' limit:-. \\'iLl1 an Intel 80~86 micro­
prnCl ssrn·opcr~1li11g al 20 ~ 11 lz (with zero wa it states) 
it ·11 mo\·c· lhrnugh Lhc most complex npplical ions 
\\'iLl1 aslou11tli11~ case·. /\ncl you won'L have Lo worry 
about 1·unning low on memor c•iLIH!r: It not only 
katun·s I02-11\B or R M anfl ;1 1.2\11 B floppy disk 
drive. il Hlso has a G-IKB cache mcmor .. Naturnll y. 
il cunws cqu ippc•rl wiLll scrial/para lll'l/game porl · 
<.111cl <1 101-1\c•y k<·>·boarcl. too. 
(;uslomi1.C' \Ou r FIVES'l/\R 
lo met'l ymlr own spccifical ion .. 

1\ll Fl\ l ~ST R286 an<1 :386 Compu ters arr 
avai lnblt· '' ill1 lwrrl rlriws. fro11120I11 :QOM B. as well 
;1s ;1 d1oirc nr 111011orl1rornc. EGA \ (; 01' super-high 
ITSolutiOll j)(IJH'l'-\\ 'llilc lllOllilOl'S. \\ 'liaLC\'('I' Lile 
rr·q11irt •nwnl . l•'I\ l·:S'l'.1\R rnn m<'<'I it. 

1 ·nmalrhc<I reliabilil y.
Prices: l'nbeatable ground 

sup1>orl..The 386/16 ­
Because r very from $ 1999. 

Fl\l l·:ST:\R Computer is tcstccl
The 386/20 ­ and LTl'Lifie<I to meet the 

from $2999. highest stnnclnrcls or qunlily, 
~"O ll c; 111 rnu nl on years or 

111 prlrc ·~ .1rn l >111 ·!'lll<\ 1ll01I> :in· >11 l>ic·<'l l11 ·11a11 gt" 11 111111111 r11 1llt"<' 
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rdiahlc performance. 
0 1J CI:' you've purclH:I ·ed Olli' f'IVE. TAR 

compuLe1: 1ou·11 ~cl all thi:' support you'll 11et.d. Just 
ca ll ot11· hi~hl y- Lr<.1i11ed scr ic<· department t.oll-ffr<'. 
MosL difficulties can he rcsolvccl wi thin minutcL. 

For companies with critical npplicnLions. a 
cornprel1e11 ·ivc on-. ·it.r i-ifl'Virr contract is ava ilcih lc· for 
just , 99. In most cases. scr ice ca lls ar . made within 
2-1 hours. 
Order by J>honc today. 

And mow• yom·com1>any lo higher 

le\1els of performancc. 


'lh Ol'Clcr a FIVEST/\R 286 OI' 386 Computt·1: 
or ror more informalion auouL ot11· full line of high­
pm\('l'<'rl co111p11Lers, ca ll u~ 'IDI ,(, F~EE. We' ll have your· 
hot new corporate jrL 1x11·1\ed in your hanger in no time~ 

1-800-752-5555 

FIVl!STAR 
COMPUTERS 

.-\mn'ica's /101tf•,.,111cw t·m1,0111t,t· jel.s. 

13106 
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HARDWAR E REVI EW 

~ Bringing
~ 
the Outside World 

Five low-cost 

scanners for capturing 
images or text 

Laurence H. Loeb 

Without a doubt, the Macin­
tosh's built-in graphics ca­
pability gives it uses that its 
designers never thought of. 

Desktop publishing is a good example of 
this: It requires a machine that can freely 
mix graphics and text , organize them , 
and then di play them consi tently­
something that the Mac does very well. 
This ability to freely use graphical infor­
mation to illustrate or amplify text has 
spawned many a newsletter that might 
have never been produced otherwise. 

However , these ca pabilities don't 
solve a fundamental problem for many 
people who wish to use them. Simply 
put , not everyone can draw the images 
they wane. 

This is where the scanner as graphics 
tool comes into the picture. A scanner is 
a piece of hardware that copies an image 
and converts it to an electronically usable 
form, either as an image in the Mac 's 
RAM or as a file on disk. Once you get 
an image from , say, a book or magazine 
or snapshot into the Mac, you can then 
manipulate it with any of an army of Mac 
application . You can import the image 
to an application either via the Clipboard 
or by opening the file . 

Another use of scanners is in optical 
character recognition (OCR). With the 
right application , the Mac can analyze an 
image to recognize the presence of char­
acters. This allows rapid data entry from 
paper documents and eliminates typing it 
in by hand, which is time-consuming and 
error-prone. 
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I took a look at five scanners designed 
for use with the Macintosh : Thunder­
Ware 's ThunderScan ($249), Mirror 
Technology's YisionScan ($695), Mi­
crotek Lab's MSF-300C scanner ($1795 
with small -computer- ystem-interface 
connector and cable) , Datacopy ' Model 
730 ($2495 with SCSI connector kit ), 
and New Image Technology' s MacScan 
($1995) . I chose a price ceiling of about 
$2500. This range by no mean covers 
the entire Mac scanner market , but it 
hould give a good picture of what' 

available at the low end and what the 
price/performance trade-offs are . 

The least expensive scanners (Thun­
derScan and YisionScan) use the Mac 
erial port to convey data . The most cost­

ly scanners (the MSF-300C, Model 730, 
and MacScan) are flatbed devices that 
resemble small photocopiers and use the 
SCSI port to communicate with the Mac. 
The SCSI port allows fa ter data transfer 
rates between the Mac and the scanner 
than you get through the serial ports . All 
scanners except the VisionScan can save 
gray-scale information with an image . 

To obtain some realistic, quantitative 
result . I scanned the same image with 
each scanner. The image was BYTE's 
standard test sheet (see figure I). All 
canned files were aved a bit map ­

that is , with no gray-scale information. 
All that can be shown on a Mac display 
(except for that of the Mac II) is bit-map 
information, so the scans all looked the 
same on-screen. For consistent results 
when saving the image to disk, I saved all 
the scans as I-bit-per-pixel Tag Image 
File Format (TIFF) file . I used a Mac 
Plus with 2.5 megabytes of RAM using 
MultiFinder 6.0 with Sy tern 6 .0 . 

Using What You've Got: 
ThunderScan 
The ThunderScan uses your Imagewriter 
printer as the scanning mechani m (see 
photo I); it replaces the ribbon assembly 
on the Imagewriter with an infrared 
scanning device . Software on the Mac 

controls the lmagewriter , using its car­
riage to advance the paper with the image 
on it up past the print head and moving 
the print head with the attached scanning 
device back and forth across the image. It 
cans by measuring the infrared reflec­

tion point-by-point as the scanning de­
vice moves acros the paper. 

The ThunderScan system is an inge­
nious way to use all the hardware of a 
typical Mac system to get scanning capa­
bility , since Mac users usually have a 
printer. But what if you have a La er­
Writer? Sorry, you're out of luck. What 
if you've got a book, rather than a photo 
or magazine page? If it can't fit into the 
Imagewriter carriage, again you ' re out of 
luck . 

The scanning device feeds data to the 
control software via either serial port. 
ThunderScan draws 5 volts from the Mac 
for its power. In its original design, it ob­
tained thi power from the DB-9 serial 
ports on I28K -byte and 5 l 2K -byte 
Macs. But on the Mac Plus and SE the 
DB-9 connectors have been replaced 
with mini DJN-8 connector , and a 5-V 
source is not available. ThunderWare 
built a specia l Power Port adapter. sup­
plied with the scanner, that makes these 
machines electrically and cable-compat­
ible to the original design . 

The PowerPort adapter fits over the 
external floppy disk drive connector and 
draws the 5 V from it. A duplicate con­
nector lets you attach an exte rnal drive to 
your Mac. The adapter also has a DIN-8 
connector for the Mac 's printer port , and 
these signals are provided on a DB-9 con­
nector to the scanning device . Mac II 
users have to obtain a special PowerPort 
adapter since it doe n ' t have an external 
floppy disk drive connector. 

Setup is amazingly simple. You re­
move the printer ribbon from your 
lmagewriter or Imagewriter II printer 
and clip the sca nning device into its 
place. Then you attach the PowerPort 
adapter to the external floppy disk drive 
connector. ext , you attach the scanning 



into a Macintosh 

device's cable to the provided junction 
box , and the Imagewriter's printer cable 
to another connector on this box . Then 
you hook the junction box to the Power­
Port connector. Finally, you copy the 
software to your start-up disk. Although 
this operation sounds involved , in just 
under JO minutes I was ready to do my 
first scan. 

The ThunderScan 4.0 software lets 
you select a specific area of the page to 
be scanned . You cannot directly set the 
dots per inch of the scan , but you can set 
magnifications from the standard 75-dpi 
scan (from 50 percent to 300 percent) to 
change the resolution . The software 
checks the amount of memory required 
for the scan before it takes place; if not 
enough memory is present, the Thunder­
Scan application will not allow the scan 
to proceed. This application also in ­
cludes an editor that allows a FatBit 
level of picture editing and the use of the 
MacPaint-like lasso, select, pencil, eras­
er, and scrolling hand tools. 

The scanner can store 32 levels of 
gray-scale information for the image in 
memory . You can also edit the gray 
scales of the scanned image with a gray­
level map editor and then save it to disk. 
You can save an image as a bit-mapped 
MacPaint document (up to a maximum 
of 32K bytes in size) or as a MacDraw 
PICT file; you can save the image's gray­
scale information as a ThunderScan file, 
an Encapsulated PostScript File (EPSF), 
or a TIFF file from within the Thunder­
Scan application . TIFF files are saved in 
either a I -bit "vanilla" format or a 4-bit 
compressed format. Due to the wide lati­
tude that the TIFF specification allows in 
its implementation, ThunderScan TIFF 
files might not be compatible with cer­
tain applications, such as Zedcor Desk­
Paint. However, PageMaker and Quark 
XPress accept the TIFF format. 

Because of the nature of its scanning 
mechanism, the ThunderScan takes the 
longest of the devices tested to do a can 
(see table I) . However, if you can spare 

the time, ThunderScan gets you into the 
game inexpensively. 

No Moving Parts: VisionScan 
The next step up the scanning ladder is 
the VisionScan from Mirror Technol­
ogy. The VisionScan unit is a Chinen 
flatbed scanner with no moving parts ex­
cept for an internal mirror in the head 
(see photo above) . It has a maximum res­
olution of200 dpi. You place the image to 
be scanned on a flat base underneath an 
arm that extends up and over the base 
holding the image. The botiom of this 
overhead arm is clear, and it contains the 
charge-coupled device and optics that do 
the scanning. The image is illuminated 
by room light-the scanner adjusts for 
ambient level when you power it on. De­
pending on how a room is lit, the arm 
may cast a shadow on the document; it 
will show up as a darkening of the 
scanned image in the shadowed area . 
This happened to me during testing, and 
I found that supplemental fill lighting 
from a small high-intensity lamp is nec­
essary for best results. 

Like the ThunderScan, the flatbed 
scanner's data goes to either of the Mac's 
serial ports. An adapter cable provides 
the connection between the VisionScan 's 

VlslonScan 

DB-25 serial port and the Mac 's DIN-8 
port. A Centronics-style parallel port is 
present on the scanner, but, at least with 
the setup I had, there's no software or ca­
bling to make use of it. An external 
power supply plugs into a wall outlet , 
similar to the power supplies found on 
some calculators and modems. 

You can set up this scanner pretty 
quickly. Place the scanner on a flat sur­
face, and connect it to the Mac using the 
adapter cable. Next, connect the power 
cord to the scanner, and then plug the 
power supply into a wall outlet. Check 
the position of several DIP switches on 
the scanner, then turn the scanner on . 
Copy and install the software onto your 
start-up disk, and you ' re done. 

You control scanning with either the 
VisionScan 1.0 application program or a 
supplied VisionScan desk accessory 1.0. 
Scans can be made at 100-, 120-, 150- , 
and 200-dpi resolution . You can't edit 

1 the image from within either of these 
programs. Zedcor's DeskPaint DA 1.05 , 
supplied with the VisionScan , is a full­
featured editor that provides the neces­
sary functions. 

This scanner has three methods of de­
termining what portion of the image is to 

co111i1111ed 
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ThunderScan VlslonScan MSF·300C 

Type lmagewriter scanner Flatbed scanner SCSI flatbed scanner 

Company ThunderWare Mirror Technology Microtek Lab. Inc. 
21 Orinda Way 2644 Patton Rd. 16901 South Western Ave. 
Orinda, CA 94563 Roseville, MN 55113 Gardenia. CA 90247 
(415) 254-6581 (612) 633·3255 (800) 654-4160 

(213)321·2121 

Features 300·dpi scanning cartridge with 200-dpi Chi non scanner; 15· V 300-dpi MSF-300C scanner; 
detachable adapter box; external power supply; VisionScan interface box with 5-V power supply 
ThunderScan 4.0 software; user's 1.0 software; user's guide; Zedcor 's and tabletop mounting brackets; 
guide; all necessary cabling; DeskPaint software; DB-25­ scanner-to- interface box connector; 
external drive PowerPort connector to- Apple DIN-8 serial port spare scanning lamp; VersaScan 
for use in connecting to Macintosh connector Plus 1.05 graphics software with 
Plus or SE user's guide; scanner- to-Apple 

DIN-8 connector for serial port use 

Hardware Needed Macintosh 512K, 512KE, Plus. SE, Macintosh Plus, SE, or II Macintosh 512KE, Plus, SE, or II ; 
or II DB-25- to-50-pin SCSI converter 

cable (for Mac Plus, SE, or II) 

Software Needed System 3.2/Finder 5.3 or higher System 4.2/Finder 6.0 or higher System 4.2/Finder 6.0 or higher 
(System 4.2 or higher for Mac SE/II) 

Options Mac II power supply: $49 None None 

Price $249 $695 $1595 
Bundled with SCSI connector and 
cable: $1795 

Inquiry 893. Inquiry 894. Inquiry 895. 

be scanned. As with most of the scanning 
software, you can specify the scan area 
with a click and drag of a rectangle out­
li ne over a template that represents the 
scanner bed. You can also scan the area 
of intersectior. determined by the posi­
tion of adjustable horizontal and vertical 
sliders on the scanner base. This ends the 
need to measure an image to find where 
to set the . can , because you can specify it 
directly with the image itself. Or, you 

can place the provided smal l v-shaped 
markers on the image itself. These mark· 
ers indicate to the scanner the top right 
and bottom left corners of the image area 
you wish scanned. This is much more in­
tuitive than having to select an area from 
within a application on a Mac creen. 

You can save images as MacPaint 
(again, only to a 32K-byte file limit) , 
PICT, Compressed TIFF (unrecognized 
by DeskPaint), Uncompre sed TIFF 

(recognized by DeskPaint) , and Clip­
board formats (to get around the 32K­
byte MacPai nt limit but not the Clip­
board's 1024-pixel width limit) . 

Scans at all dpi ranges from 100 to 200 
dpi took about the same time , and the 
scanner was easy to use. The scanner­
control DA wa a convenient and usefu l 
tool , and I could do most necessary 
touch-ups with the DeskPaint DA. The 
scanner was light enough to transport 
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1 Photo I: The ThunderScan (left) uses an lmagewriter or 
lmagewriter II prim head. 
Photo 2: The Datacopy Model 730 and SCSI adapter unit. 



Model 730 MacScan 

SCSI flatbed scanner 

Datacopy Corp. 
1215 Terra Bella Ave. 
Mountain View. CA 94043 
(415) 965· 7900 

300-dpi Model 730 flatbed scanner with 
AC power cord; installation and 
maintenance guide: SCSI unit needing no 
external power supply: scanner- to-SCSI 
unit connectors; Maclmage 2.01 graphics 
software with user's guide 

Macintosh Plus. SE , or II : DB-25- to­
50-pin SCSI converter cable 

System 4.2/Finder 6.0 or higher 

Maclmage Kit with SCSI connector: $695 

$1800 
Bundled with Maclmage Kit: $2495 

Inquiry 896. 

ea ·ily and was compact enough to fit well 
on my cluttered desk . The only potentia l­
ly serious flaw I found was the need to 
provide supplemental lighting so the 
overhead arm wou Id not cast a shadow. 

Tl is harder to scan a book on th is scan­
ne r than on the flatbed ones because 
there ' s no easy way to hold the book flat. 
The scan output may be di tarted over 
the bowed surface. However, single fl at 
sheets scan rather nicely. 

Short a Cable: The MSF-300C 
The first SCSI flatbed scanner I evalu ­
ated was the Microtek MSF-300C. It 
consists of the flatbed scanning unit it­
self. an interface unit , an adapter cable to 
connect the scanner to the interface unit, 
a brick- ize power supply for the inter­
face unit and the YersaScan Plus 1.05 
software fo r the Mac . [Editor's note: As 
we went to preJs, Microtek illfroduced its 
MSF-JOOQ sca1J11er, which can record 64 
gray levels. It costs $2495. ) 

The Microtek interface unit is a wide 
metal box that comes with support brack ­
ets used to mount it vertically on the desk 
next to the scanner. This unit sits electri ­
cal ly between the scanner and the Mac 's 
SCSJ port. The unit has a si ngle DB-25 
connector for the sca nner cable , and two 
50-pin SCSI connectors. The two SCSI 
connectors let you daisy chain other SCSI 
devices or use a SCSI terminator block to 
terminate the bus. A relatively thick DB­
25-to-08-25 cable connects the unit to 

SCSI flatbed scanner 

New Image Technology, Inc. 
9701 Philadelphia Court 
Lanham . MD 20706 
(301) 731-2000 

300-dpi Canon IX-12 scanner: AC power 
cord: SCSI unit with external 5-V power 
supply; scanner- to-interface unit cable; 
Mac SCSI port- to-interface unit cable: 
MacScan 1.38 software: instruction 
manual 

Macintosh Plus, SE. or II 

System 4.2/Finder 6.0 or higher 

Textscan OCR software: $395 

$1995 

Inquiry 897. 

the scanner. The scanner itself is a flat , 
bulky metal box with its own power cord 
and switch. 

Right away , while hooking up the 
scanner, I ran into a problem: A needed 
cable was not supplied with the unit. This 
cable, made by Apple, convert a 50-pin 
standard SCSI socket to Apple's DB-25 
SCSI connector . Unfortunately, the 
cable is not standard i,ssue from Apple. 
You must order it , and Microtek assumes 
you already own one. You' ll save your­
self some embarras ·men! if you have this 
cable handy when the box comes. 

The VersaScan Plus 1.05 application 
that comes with the scanner will be fa­
miliar to anyone who has used similar 
software with AST Research scanners. It 
combines paint-l ike tool s for editing a 
scanned image and the control functions 
necessary to operate the scanner. A dia­
log box lets you set the scan' resolution 
(75, 100, 150, 180,200, or 300dpi) aud 
the area of the image to be digitized. The 
dialog box also displays the amount of 
memory available for a scan. You can 
even bypass the SCSI port and communi­
cate with the scanner at 9600, 19 ,200, or 
57 ,600 bits per second through the Mac "s 
serial port. Thi · fea ture hould be of use 
to 512KE Mac use rs whose machi ne 
lacks a SCSI port. 

The time to scan an image wa the 
same (14 seconds) regardless of the for­
mat I saved it in. (Ava ilable formats 
include the VersaSca n native format, 
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Table l: The scanners compared. 
I scanned an 8- by 6-i11ch image at 
150 dpi and noted the elapsed 
time. Th e image was saved as a 
]-bit-per-pixel TJFFfile . Times 
are in minutes:seco11ds. 

Time Fiie size 
(K bytes) 

ThunderScan 25:37 117 
VisionScan 1:14 192 
MSF-300C 0:14 501 
Model 730 0:15 249 
MacScan 0:12 122 

MacPaint, TIFF, gray TIFF PosrScript , 
and gray Postscript) . As long as you have 
sufficient RAM to store the image, you 
can edit it right away. I ran VersaScan 
under MultiFinder with other applica­
tions taking up available RAM to simu ­
late out-of-memory conditions, and the 
error handling was gracefu l, without loss 
of work . The TIFF files the MSF-300C 
saved, though , were huge compared to 
those saved at the same dpi by the other 
scanners. I can find no reason for these 
excessive file sizes. 

Slick Hardware, Mediocre Software: 
Datacopy Model 730 
The Datacopy scanner package consists 
of a flatbed scanner (I looked at the 
Model 730) , a small SCSI unit , an adapt ­
er cable to connect the interface unit to 
the scanner , and the Maclmage 2.01 
software. The Datacopy is the only SCSI 
scanner whose interface box did not re­
quire an externa l 5-V power supply; its 
installation was much neater, without ex ­
cess cabling. The front panel of the can­
ner, with its scanner status lights , has a 
slick "instrument" look to it. 

Setup is fairly quick and simple. How­
ever, I ran into the same problem I had 
with the Microtek scanner: a missing 
SCSI adapter cable. To be fair , Data­
copy's SCSI adapter kit does include a 
DB-50-to- DB-50 SCSI cable that you 
can hook to an external SCSI hard disk 
with a second SCSI connector. However, 
if you own a Mac SE or Mac II with an 
internal hard disk, you need that Apple 
adapter cable . 

The supplied Maclmage 2.01 applica­
tion , like the scanner , had some nice 
touches. The image setup dialog box use 
pop-up menus for selecting scanning pa ­
rameters. You can scan images at resolu ­
tions of 75, 100, 120 , 150, 180, 200, 
240. and 300 dpi and with 16 gray levels. 
The application has excellent control 

com i1med 
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Figure 1: (a) BYTE 's test pattern for scanner quality. (b) The rest pauern scanned 
at 150 dpi. The Microrek scanner was adjusted for halftone scanning to accom­
modate the halftone image. When the scanner was adjusted for line arr, the lines 
and patterns looked considerably bet1er, but the halftone's quality suffered. 
(c) The test patlern scanned at 300 dpi, halftone seuing. Notice the improvement in 
the lines and patterns as well as in the halftone image. All images are actual size. 
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functions, such as a halftone data editor 
that allows use of custom halftone pat­
terns , and a gamma value editor that lets 
you use custom gray levels . A rich vari­
ety of useful formats is available for stor­
ing images, including scaled and clipped 
MacPaint, a proprietary Datacopy for­
mat (compressed and uncompressed), 
compressed and uncompressed TIFF, 
PICT, Postscript , EPSF, Raster Image 
File Format (used by Image Studio), and 
Super Paint. 

Another useful and unique feature of 
the software is the Auto-Configure com­
mand . This allows the system to find the 
correct SCSI address of the scanner, as 
well as confirm the hardware model 
used, since the Maclmage application is 
designed to run with several models of 
Datacopy scanners. Highly useful for the 
novice, it eliminates the possibility of 
setting the SCSI address to the wrong 
value. 

Still, the software needs to be revised . 
After completing a 300-dpi scan in 15 
second , the Maclmage program took al­
most 5 minutes to spool the 994K-byte 
uncompressed TIFF file to disk and re­
turn control to the user. Once the image 
wa available on-screen, the only editing 
tool available was a FatBits pencil . Load­
ing and converting files not saved in the 
Datacopy format also takes too long, 
compared to other programs doing the 
same thing. These waits, and the lack of 
a suitable image editor, mar an otherwise 
nicely done product . 

No Complaint: MacScan 
New Image Technology 's MacScan uses 
the Canon IX-12 flatbed scanner, which 
is also sold as the Princeton Graphic Sys­
tems' LS-300F. The MacScan did not 
need any additional SCSI cables. The 
supplied ribbon cable connects the Mac's 
DB-25 SCSI port to the DB-25 SCSI con­
nector on the scanner 's interface unit. 
The cable also has an extra connector so 
that it can be connected as male-to-fe­
male or male-to-male. It is so handy for 
connecting Mac SCSI devices in general 
that I may forget to pack it back into the 
box when I return the unit. The interface 
unit requires an external power supply. 

The supplied MacScan 1.21 software 
(the company says the version now being 
shipped is 1.38) did a good job of con­

-.t rolling and editing scans. You set the 
scan region by clicking and dragging on a 
template on the Mac's screen. Many 
MacPaint-like tools are available for 
editing, and the image is loaded into 
memory rather than spooled to disk. You 
can select, manipulate , print , and save 
subareas of the image separately from the 
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main image. A full -page scan took 12 
seconds regardless of the resolution (75, 
150 , 200, or 300 dpi) of the scan. You 
can save files as TIFF (uncompressed, 
compressed, and gray-scale), EPSF 
(standard or Macintosh format), Mac­
Paint , SuperPaint. PICT , and Page­
Maker 1.2 formats. Gray-scale informa­
tion is limited to 4 bits ( 16 levels) and can 
only be saved in the TIFF format. 

I liked this unit best of all the SCSI 
scanners because the hardware occupied 
the smallest volume and because the 
software i loaded with features . It also 
gave the best results at 300 dpi. 

Reading What's Scanned: OCR 
I used Read-It! 1.06 by Olduvai Software 
to do some OCR tests . This application 
can drive the Microtek scanners or 
MacScan and can even read a bit-mapped 
image to extract character information as 
ASCII text. It costs $395 for any scanner 
but ThunderScan (this version costs 
$149) . Olduvai also supplies type tables 
containing 200-dpi information that 
allows the application to make character 
decision with the data . I tried Read-It! 
with two of the five scanners: the Mirror 
Technology YisionScan , because of its 
aggressive price/performance ratio , and 
the New Image MacScan, because Read­
It! can control the MacScan unit. 

I had Read -It! load a type table very 
similar to the type of the document I was 
using. Since the application learns from 
its mistakes, I went through one recog­
nize/learn cycle with it to make sure that 
my type choice was reasonable . 

The YisionScan produced good results 
on the first pass: Only 3 out of 880 char­
acters were not recognized. The Mac­
Scan worked wel 1 at 200 dpi, but the per­
formance with the program's supplied 
200-dpi type tables degraded significant­
ly when I did a 300-dpi scan. The in­
creased sensitivity of the 300-dpi scan in­
troduced errors in recognition. 

What Scanning Is Worth 
All the scanners produced good results. 
Scanning at a higher resolution improves 
the overall image, but since the Mac 
display is limited to 75 dpi , the images 
look the sa me on the screen. Where the 
higher resolution pay off is when you 
print the image to a device that can sup­
port it (see figures lb and le). Of course, 
higher-resolution scans require more 
memory and more disk space. 

ff it were my money , I'd buy the Mir­
ror Technology VisionScan . Its price/ 
performance ratio is unequaled . Perfor­
mance was fine for my personal use . It 's 
smaller than the other units, and setup is 

fast. Since it uses the serial port , turning 
the Mac off is not necessa ry , as it is when 
connecting a device to the Mac SCSI 
port. I also liked the flexibility of having 
the scanner software as a DA. It made the 
scanner available whenever I wanted it , 
without the need to launch a separate 
control program . 

But if you need 300-dpi resolution for 
LaserWriter output, I recommend the 
New Image MacScan. The hardware and 
software are complete , the $1995 price is 

reasonable for a SCSI flatbed scanner, 
and the company promises a gray-level 
upgrade for those who need it by the time 
this article sees print. Your scanner will 
not be ob olete should you wish to 
upgrade.• 

Laurence H. Loeb is an electrical-engi­
neer-tumed-dental-surgeon in Walling­
ford, Connecticut. He is comoderator of 
the macintosh conference on BIX. He can 
be reached 011 BIX as "lloeb. " 

WHY DESIGN YOUR PRODUCT 

AROUND ACOMPUTER? 


Design the computer in. 

Little Board™/286 
Built-bi vs. bu lit-around. External >)'Stems mc:m 
bo xes, board~. backplanes. c:ihks. and reliabili ty 
pmblcms. Ampro· Uuk Boards gil'C )'OU a eomplctc 
system on asingle board )1>U c:111 liuild right Imo 
your pnxluet. 
Small size. Dig power. F.llmlnatc the hulk a11d 
const r:ilnts of multi-board, backplane·b:c.cd >)'>l rnL, . 
F.mbed a Uulc llOard that require> ju>l 2f3rd' the 
power :md l'Olumcofa 5'14"' fl oppydrivc. llut with 
the full power of a PC or A"I . 
Fully compatible. Lill ie llo:1rd/286 anti Ulllc 
Board/ PC arc funct ionally identical to mu lt i·boa.rd 
I'<~' :111d ATs. They run l'C.:. OOS'• 2.0 to 3.X. "lllc:y 
run DOS languages. compilers and appliG1lion>. 
Yuu"ll be: standing on a proven foundation of 
hard\i.r;irc and sofhVJrc. 
Ampro's Single Boa rd Systems. ll"s all thc:re. l 'p 
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Littte Board/PC 
options. E\"cn optional solid·statc: dbk. Plus ·1 
support for hard di>k. tapc. optic:il drivt-s, huhblc 
drives ... you n:imc it. And, low power m nsumptinn 
( +SVl>C, lc.'is rhan SW) :ind a widcopcr.11ing lernp· 
cr:t rurc range (0 tu 60°C). Perfect for st•ml:done 
1l pc:.r.1 1ion ;imJ ha.r.Jl c:nvi ronmt'nt!t. Anywltcrc lh ~il 
rcli:ibility is• cri tic-Al cunsidcr.ttion. 
Avallablc wo rldwide. r·o r info rmation :111d the: 
name ofyour nL-:trcst .S. ur international Ampro 
rcprc><: ntati\"c. c-J ll us at the number below. Or 
write fur Uulc llo:1rd l'rotluel inforniarion. 

408-734-2800 
Fax1 408-73 2939 TLX1 4940302 
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Sharing Information 

Whatever your industry, your computers 
need to share information with your 
mainframe. Or, they need to exchange 
data with other computers. In either 
case, you need a total communications 
solution. You need software, hardware 
interfaces and modems that all work 
together smoothly. You need CLEO! 

CLEO software products allow your 
computer to communicate with mini­
computers and mainfrdilles, and to 
emulate their workstations. Since 1981, 
CLEO has provided communications 
between micros, minis, and mainframes 
for the automotive, insurance, medical 
and banking industries. Today over 
78,000 CLEO users worldwide are 
running on aU major computer brands. 
The greatest number of these users run 
CLEO software on IBM Personal 
Computers and NETBIOS LANs. 

Complete 
Software/Hardware Package 
Every CLEO package coocains all the 
software and hardware accessories 
you 'll need. Your selected CLEO SNA, 
BSC, or Coax software is packaged with 
1) an internal modem card for dial-up 
applications, or 2) an interface card and 
cable for use with your existing modem, 
or 3) a Coax card for local connectivity. 
There's no waiting for non-CLEO 
add-on . And, you get prompt, single-

Package prices 
range from $795.00 
for most stand-alone packages, up to 
Sl,995.00 for the 32-user SNA gateway. 

Call us today to discuss 
your application. 

CLEO Software 
1639 North Alpine Rd. 
Rockford, IL 6110 
Telex 703639 
FAX 815/397-6535 

Headquarters: 

USA: 1-800/233-2536 
Illinois: 1-800/422-2536 
International: 815/397-8110 
Sales and Dls tribuLloo: 
Clcnclux: 31(O)33-948888 
Canada. E2sL: 800/361-3 185 

anada , West : 800/361·1210 
C2nad2, Montreal: 514n37-363 t 

o lombia, .A.: 12172266 
Dcnm:uk: 02 94 81 19 
England: (0993) 6543 
Fr:inc<0: 146861136 
ILaly: (033116.H 562 
Mc.~ko City: 596-5539 

wed<0n: 4683 11780 

CLEO~ 

CLEO and )780PI~ :itt rcgisrrrcd 1r:1dt:nurks of CLEO Software. IBM is 2 rcgls1crcd mdcnurk of lnrctn:ulonal Business M:achln Corpor.ulon. 

http:Sl,995.00


SOFrWARE REVIEW 

Smalltalk ala C 


C_talk provides object 

extensions to C 
in a Smalltalk-like 
environment 

Namir Clement Shammas 

Dcvelopers who program in C 
are always in need of a better 
way to handle objects. C_talk 
1.0, an object-oriented lan­

guage from CNS, may be the answer . It 
gives the C programmer object-oriented 
programming and a Smalltalk-like envi­
ronment . C_talk extends the C language 
with elements of an object-oriented lan­
guage, such as classes, objects, methods , 
messages , inheritance, and dynamic 

bonding. And, in certain respects , 
C_talk rivals C+ +. 

For data, C_talk implements classes 
and methods. The identifier id is used to 
define any object class . The C declara­
tion of id is 

typedef long id; 

The id type is used to store the memory 
address for the definition of an object 
class. 

Also available are both class and in­
stance variables. Class variables are 
shared by all the instances of that class . 
Instance variables are the private vari­
ables (or record fields, if you like) asso­
ciated with each instance of the object 
class. Every time an instance (equivalent 
to a variable in structured languages) is 
created, a new set of instance variables 
are also allocated. By contrast, only one 
set of class variables exists at any time. 

C_talk comes with a set of defined 
"foundation classes," with the "object" 

class as the parent of all classes. The 
foundation classes include the popular 
data structures, such as Buffer, Stream, 
ByteArray, Collection, and so forth. 
You can inspect and even alter the C_talk 
code for any of these methods . 

The second object-oriented aspect that 
C_talk supports is inheritance. Inheri­
tance is a powerful aspect of object-ori­
ented programming that lets you bypass 
having to rewrite similar code for every 
new subclass. This means that both the 
class and instance methods of a class ob­
ject are automatically inherited by all 
subclasses. C_talk supports linear inher­
itance, where a subclass can inherit from 
only one parent class (also called a su­
perclass) . You can override inherited 
methods by simply defining new ones 
with the same name for a subclass. 

The third object-oriented component 
of C_talk is messaging that activates var­
ious objects and lets them interact with 
other objects. Here C_talk introduces its 
own new syntax. A C_talk message , like 
that of Smalltalk, is made up of a re­
ceiver (i.e., the object receiving the mes­
sage), the selector (which is very similar 
to a function or procedure in structured 
languages) , and optional arguments. The 
general syntax for a C_talk message is 

@receiver selector< list of 
optional arguments>@; 

Receivers can be either classes or in­
stances. The most frequently used mes­
sages associated with classes are those 
that create new instances , such as 

id CalculatorStack; /*assign id 
to instance*/ 

@Stack new_ &CalculatorStack@; 

This example informs the stack object 
class to invoke the new_ selector and 
create a new stack. CalculatorStack 
points to the dynamically allocated in­

co11rinued 
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c_talk 1.o 

Type 
Obiect-onented language 

Company 
CNS, Inc. 

Sof ware Products Dept. 

7090 Shady Oak Rd. 

Eden Prairie, MN 55344 

(612) 944-0170 

Format 
Two 5 1/•-inch floppy disks 

Hardware Needed 
IBM PC or compatible with 512K bytes 
of RAM and a hard disk d rive: a mouse 1s 
recommended 

Software Needed 
Microsoft C Turbo C . Lattice C. or C86 

Language 
c 

Documentation 
152-page user's manual 

Price 
$149.95 

Inquiry 892. 

stance of Stack . All in tance of object 
classes are declared dynamically . Once 
created, the instances of lhe classes can 
receive their own messages to store, re­
cal I, and manipulate data . For example , 
the following message clears the contents 
of the slack Calcul atorStack: 

@CalculatorStack clear@; 

Or a message could push a new value in 
the tack: 

@CalculatorStack push _ 
newValue@; 

Messages in C_talk have optional argu ­
ments . C_talk employs a scheme where 
each argument is preceded by a keyword. 
A keyword is an identifier ending with an 
underscore . The complete name of the 
selector i the concatenation of all the 
keywords involved. For example. 

@room putLen_ len width _ wide 
height_ high@ ; 

assigns the three dimensions of a room 
object. The selector is putLen _wi dth _ 
height_ , and the argument are len, 
wide, and high. 
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And like C functions , C_talk permits 
messages lo return data : 

getVolume 
/*get the volume of a room 

assuming that room has the 
following instance variables : 
double length , width, height ; 

*I 
{ 
return (self->length * self->w idth 
*self->height) ; 
} 

C_talk does not require you 10 define a 
data type for the message . You must, 
however , type message arguments . The 
manual sugge t the Kernighan and Rit­
chie convention of listing the arguments' 
data type on separate lines . 

Also, notice in the above example that 
C_talk supports the identifier self, 
which enables you 10 make references to 
the variables of an object. In addition, 
C_talk also implement the identifier 
super . o that you can refer lo the super­
class . You can use the above message as a 
function to assign a value to a variable: 

volume = @room getVolume@; 

C_talk also supports an interesting 
feature that adds a lot of flexibility in 
messaging: the ability to use variables to 
represent selectors. You place the actual 
selector name in backward single quotes 
and assign it to a variable. Then the vari­
able is used in the message: 

i nt se l ector; 

selector= 'getVolume '; 

volume= @room selector@; 

Generally , I found the object-oriented 
syntax and con truct of C_talk easy to 
learn . However, I recommend that most 
C programmers become familiar with 
the rule of object-oriented languages 
first and then begin using _talk . The 
learn ing effort for C_talk is far less than 
that for , say, Smalltalk. Gelling into the 
world of object-oriented programming is 
made even easier with the C_lalk envi­
ronment (sec the text box "Object-Ori ­
ented Programming Ba ics " on page 
203) . 

The C_talk Environment 

There are three main components that 

make up C_talk 's package: the brow er, 

the preprocessor, and the make utility. 

The C_talk browser manages the win­

dow-based environment that you use to 


enter, view and edit C_lalk applica­
tions. The C_talk preprocessor converts 
C_talk files, which contain hybrid C and 
C_talk code , into pure C ource code. 
You use the C_talk make uti lity lo intelli ­
gently preprocess and compile updated 
files and then relink the application 's ob­
ject code fil es. h yield applications 
compiled with either Microsoft C , Turbo 
C , Lattice C, or C86. 

The C_talk browser brings a sl ick 
Smalltalk-like environment to C pro­
grammers . Using a mouse is highly rec ­
ommended , but it is not mandatory. The 
browser contains five windows, of which 
three can display scrollable information. 
The windows consist of the following : 
title , classes, method type, methods, and 
contents (a text editor window) . 

I used the two-button Microsoft Mouse 
to work with the system . Pressing the 
right button while the rectangular cursor 
is in a window causes an associated menu 
to pop up . In general , you can select any 
option by positioning the mouse and 
clicking on its left button . If you move 
the mouse away from the pop-up menu, 
the menu simply disappears. I found this 
to be a graceful way of removing the 
menu. In the absence of a mouse, you can 
use the cursor-control keys to select op­
tions and move around in the browser. 

The title window in the browser dis­
plays the environment filename. It s 
accompanying pop-up menu lets you per­
form basic management of th e en ­
vironment: exiti ng, invoking the DOS 
shell , invoking a DOS command , editing 
a file , selling up the Make specification, 
and saving the entire contents of the envi ­
ronment. 

The Make setup option leads lo an ­
other pop-up window. The latter window 
permits you to specify the C compiler's 
command line , a Ii t of auxi liary files in 
u e, the linker 's command line , and the 
list of .OBJ and .LIB fi le to be included 
in the linking process . You can easily ex­
amine and alter these specifications out ­
side the C_talk browser by using a text 
editor to edit the environment file . 

The classes window displays the vari ­
ous class identifiers that arc associated 
with the environment examined by the 
browser. To ii lustrate how clas es inherit 
properties from their superclasses, the 
browser displays classes indented accord­
ing to the inheritance level. Beyond acer ­
tain level , classe~ are not initially dis­
played . You can use an option in the 
associated pop-up menu to display the in­
visible clas es. This is helpful when con­
centrati ng on a particular subtree of 
classes . Other options in the class menu 
let you load, save , delete, swap, and add 
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Object-Oriented 

Programming Basics 


0 bject-oriented language work by 
issuing commands to data objects, 

telling them to perform certain proce­
dures or functions. For example, to cal­
culate the square root of a number in an 
object-oriented language (OOL) , you 
must send a message to the object (in 
this case, the number) tell ing it to return 
its square root. The general ynta)\ is 

object selector [argument s ) 

The selector is the method invoked and 
i equivalent to a procedure or function 
in structured languages . An OOL ha a 
set of methods (i .e., routines) that are 
declared to work with it. Thus, an OOL 
combines the what (the object) with the 
how (the method). 

An important departure from tradi­
tional structured programming in an 
OOL is the way the data types are han­
dled . In object-oriented milieus , data 
types are called classe and are also 
considered to be object . While this 
may seem very odd for veterans of 
structured languages, classe have thei r 
own methods that, for example, em­
power the creation of dynamically allo­
cated variables, called in lances . In­
stance are al o objects with their own 
set of method and hidden data struc­
tures. Accessing the data structure of an 

classes. Since C_talk maintain the exact 
hierarchy of classes , loading a deeply 
nested class causes the program to load 
all its superclasses not already in the 
browser . When you select a class , the 
contents window displays the substance 
of the header file (in C) associated with 
the class . 

The appealing part of the C_talk envi­
ronment is that it lets you access the in­
formation related to a class. The method 
types window permits you to select prop­
erties that are related to ei ther a class or 
an instance. When either is selected , the 
C_talk environmen: automatically up­
dates the methods and contents windows. 
Initially, these windows reveal variables 
and methods related to the selected class 
or its instance . When a method is se­
lected, the contents window then displays 
the detailed listing of that method. 

Since the contents window is a text 

instance require methods that autho­
rize you to do so . Also , methods can 
permit access to specific parts of an in­
stance. Thus, object-oriented program­
ming fosters data hiding to implement 
robu t software applications. 

Inheri tance i a powerful concept 
used by OOLs ba ed on the ability to de­
fi ne subclasses derived from parent 
classes . Subclasses arc able to au tomati­
cally inherit the data tructurc and 
methods of the parent clas es . Conse­
quently. les coding is needed if the in­
herited method i va lid for a ubclass. 
But a subclass can also define its own 
data structure (i.e., add to the inherited 
structure) or its own methods. Linear 
inheritance is the typical scheme of in­
heri tance where a subcla s inherit from 
a si ngle-parent class. Some OOLs im­
plement nonlinear inheritance, which 
allows a ubclass to inherit from two or 
more parent clas es . 

The hierarchy of clas es ha an inter­
esting impact on message handling . 
When an object receive a message , the 
message i fir t searched in the catalog 
of methods directly associated with that 
object. If none matche the incoming 
message. the methods of the parent class 
are searched, and so on . The search 
either finds a matching method along 
the path of ancestor classes or fails . 

editor , you can modify the method of a 
class, the method of an instance, the 
variables of a cla s , or the variables of an 
instance. The contents window' s pop-up 
menu support copying , cutting , a nd 
pasting text ; saving the substance of the 
contents window ; and performing text 
search or tran slation. When using a 
mouse , the contents window di splays 
both an underscore text cursor and a 
mou e block-type cursor . T found that 
editing text was confu ing when the sys­
tem shifted from the text cur or to the 
mouse cursor. Backspacing and moving 
the cursor often required me to click on 
the mouse or press the Insert key to repo­
sition the text cursor. 

Processing Files 
The C_talk application environment is 
stored into an ASCII text file with an 

comi11ued 

Subscription 

Problems? 


We want 
to helpl 

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, ii it's a 
change of address). If 
the problem involves a 

payment, be sure to 
include copies of the 
credit card statement, 
or front and back of 

cancelled checks. 
Include a "business 

hours" phone number ii 
possible. 

ll\JTE 
Subscriher Service 


PO. Box 7643 

Teaneck, NJ 07666-9866 
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.ENV extension name. The default envi­
ronment filename is APP. ENV, and it con­
tains a list of the object classes followed 
by a list of auxiliary C files . Any related 
.OBJ or .LIB files are listed next, fol ­
lowed by the sequence of commands to 
invoke the C compiler and the linker. 
Thus , you can edit .ENV files with text 
editors to alter the compiler and linker 
sequences . Originally , APP . ENV con­
tained commands to invoke the Micro­
soft C 4.0 compiler. I edited the .ENV file 

The Practical Union 
_ of C and SmalltalkC talk™ 

Add a new dimension tu 1·our C compiler. 

From C: 	 From Smalltalk : 
• 	 Ease of applicat1on delivery • Data abstraction data 

por!ab11ity h1d1ng encapsulation 
• 	 Pertormance - speed and eft1c1ency of C • Full ob1ect 1nher1tance 
• 	 Fam1liafl!y of C - use all your existing • Polymorphism message sencl1ng 

C code with dynamic binding 

IJumt ru11r l'rud11c1i1·i1y ! c 111/~ 's practical 11ppro11ch (IJ oh}l!<'f-nriellf<'d pmi:mm­

millK in C a/10 ....1you Ill reali~e \llh\((mtinl prod11ctil'i1y Kllillf millK tfleie wolf: 

• 	 C talk ·s Browser - a powertul 
Smalltalk·like browser tor building 
software ob1ects 

......... ................-... ·--....._.. ..... ... . 

- ~ ~-~ ' .. _. .,.... , ........-..,......__ ,.,. _ .. 


.,. .. ...,_ ... ..,..... .." ..... _,..__ ·- ... .---·-..i.-- ........ _................. ,,...-....... . 
.. ~ 
· ~ ... 	 .._,. .... 

Whl' C talk? 
C talk nas heen proven successful in 

delivering several large·scale systems in 
demanding reall1rnc environments II s 
concise easy lo team and use II is 
programming in C {not a new language) 
while adhering to the Smalltalk paradigm 

C talk 1s the practical and attordalllc 
u111on 

C Id k 1~ de!>i<JnNl to oprr.1te "' '1n MS[XlS on !HM U! 

c.ompal!IH! comou1er5. Ar leJ!i! '-, 1?K ol meino1 \ ,, 11,ird 

1l>Slt ilnd mous.e: are recommenaf<l 

...providing and advancing 
object-oriented methodology. 

10 invoke Lhe Microsoft C 5.1 compiler 
installed on my hard disk drive . 

Each application hould reside in a 
separate DOS directory . Each object 
class in an application is stored in a sepa­
rate text file with the .PRE extension 
name. These .PRE files contain all the in ­
formation relevant to a class. The C_talk 
browser uses an exclamation character as 
a special delimiter , allowing it to parse 
the various declarations when reading a 
.PRE file . You can alter a .PRE file with 

• 	 An automatic Make ut1hfy lor 
building applications 

• 	 A Preprocessor - for converting 
ob1ects into C source code 

• 	 A set of Fo11ndat1on Classes - to use 
as basic building blocks 

Order today! 
Call or write 
CNS . Inc 
Software Products Dept 
7090 Sh.idy Oak Rd 
Eden Prairie MN 55344 
Tel i6t 21%1 0170 
Fax (!it 2l 944 0'1?3 

Add lor sh1pp111g S ~ US S2~ 111! I 
f30·day money·back guarantee) 

your favorite text editor provided that you 
do not tamper with exclamation char­
acters . 

The C_talk preproces or is a utility 
that you invoke separately from the DOS 
command line. You can invoke the pre­
processor for any object class without go­
ing through an entire sequence of check­
ing related superclasses . The C_talk 
preprocessor reads a .PRE file and yields 
a .C file containing C code. The prepro­
cessor is able to detect inconsistencies 
and flags them for additional editing. 

You also invoke the C_talk make util ­
ity a a separate program from DOS . The 
make utility ' s role is to invoke the C_talk 
preprocessor , C compiler, and linker . 
Only the .PRE files that belong to updated 
object classes are run through lhe prepro­
cessor. The corresponding C files and all 
altered auxiliary C files are recompiled , 
and the linker is invoked to relink the en ­
rire set of object files. 

Writing a C_talk application is rela ­
tively easy. though there are a few rules 
to watch out for. The first is that the 
main ( ) function should be placed after a 
dummy method , using the following gen ­
eral meLhod : 

main /* dummy C_talk method */ 

j 
main () /* the actua l main f unction*/ 
{ 
<declarations> 

_in1t_el asses ( ) ; 

<other code l ines , I /O, etc. > 

} 

In addition , the ma in() function must 
include a call to the _ in i t _e l asses () 
function , found in the file CLASSES .C. 
The C_talk browser updates CLASSES .C 
to include the declaration of new object 
classes and calls to initialize them. If 
CLASSES.C is not properly updated, you 
may get a linker-error message , putting a 
halt to the production of the application' s 
executable file . 

O verall. C _ talk provides a ve ry 
practical and smart route to obje ct ­
oriented programming . Its Smal Ital k­
like environment is easy to use, and its 
object-oriented e xten s ion s to C a re 
powerful. Clearly, C_talk is a worth ­
while product for any programmer inter­
ested in getting into object-oriented 
programming. • 

Namir Clement Shammas is a columnis1 
f or several computer magaz.i11es and a 
freela11ce writer livi11g i11 Glt!11 Allen, 
Virginia. He ca11 be reached on B!X as 
"nshammas. " 
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BuyThe One On The Left And You'll Have 

To Put It Where The Sun Don't Shine. 


The monitor on the ri oht, 
however, can be placed anywhere 
you like.Even in direct sunlight. It's 
tl1e new Flat Tec/1 110/og)I Monitor from 
Zenitl1 Data ystems-winner of PC 

Magr1zi11e'scoveted "Technical Excellence Award" in the 
hardware category for 1987. 

You Have To See Zenith To Believe It 
So clear. So precise.So lifelike. It's the only monitor 

witl1 acompletely flat screen.Abreaktlirough tl1at has 
redefined monitor quality forever. Industry experts are 
already convinced. And once you see it in person, you'll 
be abeliever, too. 

Bigger, Brighter, Glare-Free 
Our Flat Technology Monitor has an impressive 

14 - inch display. And even tl1ough it's bigger, it's 50% 
brighter than com entionalCRT's and it has 70% 
greater contrast. So you get colors with greater depth 
and definition that make your reports, charts and graph 
come ali ve like neverbefore. 

The Flat Technology Monitor is virtually glare-free. 
So you can work longer without the usual headache 

c. 1988. Zenith Data Systems 

and eye train. And that means greaterproductivity.But 
to get the whole picture, you have to see it with your 
own eye. 
Backward And Forward Compatibility 

You al ogetfull compatibility with the high 
re olution VGA Video generated by IBM's new PS/2 ~ 

computers.And with Zenith's Z-449 or other VGA-class 
video cards, you can enjoy CGA, MDA, Hercules and 
EGA graphics as well. 
Experience Zenith's Latest Technology Breakthrough 

Obviously, amere picture can't do justice to our 
new Flat Technology Monitor.It demand a face-to-face 
evaluation.For ahand -on demon trat ion, call today 
for thenameof your nearest authorized Zenitl1 Data 
Systems dealer-tl1 FlatTechnology Monitor is available 
in quantitie right now. 

1-800-553-0305 

data 
systems 

THE QUALITY GOES IN BEFORE THE NAME GOES ON • 
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Do11 't wastea11y 111ore time, 
orpaper. Preview your ideasbefore 

youprint them out. 

As you ca11 see, Microsoft can 
make all ki11dsofI-IPpri11ters a11d 

plollm look their be.st. 

\ 
Vlt~ Co:;, .... , 

:: 1\ ..-...... 
..­·- 1 
1 --I::: 

-­-~ 

Purchase Form 

~-----'----~-

~·- -

--- ..--·-- ____.__ 

-~-­
..--­--

~ ·-
\ 
: ::::. I 
_ ,_.. I 

I 

~hi 11m~ 
.. . ­ ...... ­ ... 

~r11 

Perso11a/ize your La erjel eries II Pri11/er 
witlr HPfo11 ts a11d 111e1110111 boards. 

11tese docu111e11ts were brought to you 

by Microsoft Excel, \ificrosoft 


Wi11d(JWs, and tlze HP Lase1jet Series II, 

Pai11(/et a11d Deskjet pri11ters. 
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I-le\\ lett-Packarcl and !licmsoft 
just took the sin1plc act of cominu­
nication and tw.11ed it into om ­

thing a bit more 
powerful. 

lliunlination. 
Because to 

~ us anytJling 
.......... \vorthpresenbng 


in aspreadsheet 
is worth presenting mor cl arly, 
more concisel) and more for efully. 
Which is xactly \\hat Microsoft'" 
Excel and th H wlett-Packarcr 
LaserJet Series Ilv< printer let j ou do. 

ith this powerful combina­
tion ofsofu, are and printer~ now it' 
easier to take conm1on data and 
make it look anything but coI11111011. 
With incredibly flexible font styles 
font sizes) borde1s and shading. 
Incorporated into spreadsheets 
charts, tabl and fonns thatinstant­
1) make yow· data say 11101 . Yow· 
nw11bers add up to more. YoLff 

facts figures and ideas mean more. 
illd of cornse HP11

' desl top 
plotters and printers, from the 
ColorPrd1 plotter to the PainUet; 
Desk.Jet"' and La erJet Series II 
printers, can unleash the potential 
pO\\ er in ide every l ox of l.icm oft 
Excel. '\nd vice ve1 a. 

To witness a whol new world 
of spreadsheet output, call us at 
(800) 541-1261, Dept. r-6 for a 
free cop) of Olli' booklet, 'Of 
Power J\ndPri11te1s.' Orsin1plygo 
to yow· dealer.And see firsthand 
what happens\\ hen tvo explosi' 
el ments get together 

And the chemistry' just right. 

HP Lase~/el eries 11 fJri11/er 

Mietosoft · 
( l!lS.~ .\UrnN1!1 ( urpor.1t1u11 \111 n1'it1ft .11id th1· _lll"nl\Ofl ~•tlrt"f'\1t1'h'n.1:1 trmkm;irkwfrhc .\hrttN1!t (...urlJoJ;lllon I h'\\ k11 P.1rk.-m \, CoJ1rl'n.J, J ~nntJd;tnd L.1 ·r..kt St•rit.'\ rl 
.in·n,:t1 th•rt·dtr.1dt•m;1r~. :u:<l JA.. k.Jl':1 ~ :,tr.t<l • n::u'kof l k.\!t•U · l~1cbn!C 'n111p 111\' t 11..;.111:n1·f'.m l :111;1di11-=t!l I· 1111fii:J -tl'{l l.11ut,1tlt•uf'\r111!i ·\m1·rw;1 I · 24)(°rt\.l.\:?-~ti« il ()f,·r 
"<11.Kl lnt '1111t-d!\U1-. u11!-. 
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Systat. Because other statistics and 
graphics packages are not enough. 
Systat now offers more statistical graphics than any other PC or 
mainframe package. And we still give you less bulk with more statistics. 

,' ' } ' ..' J .. . 

Il · 1, \ ':) 

J ("')' ­
I (•:: 

{)) (°} c 
I 

~ .. ­\ •"'! t 

Statistics Basic statistics. frequencies. t- tests. post-hoc tests 
Mult iwoy crosstabs with log-linear modeling. associa tion 

coerriclents, PRE statistics. Mantel-Haenszel. asymptotic standard 
errors Nonparametric sta tist ics (sign, Runs, Wilcoxon, Kruskal­
Wallls, Friedman two-way ANOVA, Mann-Whitney U. Kolmogorov ­
Smlrnov. L1lllefors. Kendall coefficien t of concordance) Pairwise/ 
llstwise missing value correlation. SSCP. covariance. Spearmon. 
Gamma, Kendall Tau. Euclidean distances. binary similari ties Linear, 
polynomial. multiple. stepwise. weighted regression with extended 
diagnostics Multivaria te general linear model includes multi-way 
ANOVA. ANOCOVA, MANOVA. repeated measures, canonical 
corre lation Principal components. factor analysis, rotations, 
componen ts scores Multidimensional scaling Mult iple and 
canonical d1scrim1nant analysis, Bayesian classification Cluster 
ana lysis (hierarchica l. single. average, complete. median. centroid 
link&ge. k-means. cases. variab les Time series (smoothers, 
exponential smoothing. seasonal and nonseasona l ARIMA, ACF. 
PACF, CCF. transforma tions. Fourier analysis Nonlinear estima tion 
(nonlinear reg ression. maximum likelihood estimation, and more). 

Graphics Overlay plots Drivers for most graphics devices 
Two dimensional: Error Bors Scatterplo ts Line and Vector Graphs 

'J. I 
; •. I . II ··1, I · ', 

1 1'.,. 
I 

Vector, Dot, Bubble and Quantile Plots Bar Graphs (single, multiple. 
stacked. range) Box plots (single and grouped) Stem -and -Ion! 
diagrams Linear, quadratic, step. spline, polynomial, LOWESS. 
exponential smooth ing Confidence Intervals and ellipsoids (any 
alpha value) Smooth mathema tical functions Rec tangular or polar 
coordinates Log and power scales AN OVA Interaction plots 

Histograms (regular. cumulative. fuzzy) Stripe end jitter plots 
Gaussian histogram smoothing Scauerplot matrices Voronoi 

Tesselatlons M inimum spanning tree Mops with geographic 
projections (U.S. state boundary Ille Included) Chernoff faces Star 
plots Fourier plots Pie charts Contour plots on regularly and 
irregularly spaced points Control charts and limits Three 
dimensional: Data plots Smooth function plots Vector plo ts 

Linear. quadra tic, spline. least squares surfa ce smoothing Three­
dlmenslonal type fon ts. 

Data Management Import/export Lotus. dBase. and DIF 
files Full screen data editor Full screen text editor Unlimited 
cases M issing data, arrays, character variables Process 
hierarchica l. rectangular or triangular Illes. Irregular length records 
Character, numeric. and nested sorts Merge and append large files 
Unlimited numeric and character variable transformations 

/ 

.. ~ . . . . ~ 

- .( ­

,,I 

. -­
. : -:,::.... 

Subgroup processing with SELECT and BY Value lobels and RECODE 
Statements Macro processor with programming language. screen 
control. file manlpulet1on. applications ge11eratio11. an<.f report writing • 

SYSTAT 

Systat opera tes on IBM PCs and compatibles. MS-OOS and CP/M 
machines. several UNIX minicomputers. and the VAX/M icrovax. 
Menu/windowed Macintosh version also available. Single copy price 
S795 USA and Canada, S895 Foreign. Site licenses. quanti ty prices 
and training seminars available. No fees for technical support . 
Statist ics and graphics ava ilable separate ly. 

For more information. call 312 864.5670 or write Systat Inc .. 
1800 Sherman Avenue, Evanston. IL 60201. 

1 1r,~: ' r~~~o~~ :;~~~~·;:r~~ ~~·.d~;:,~~~;,~P:t~A~~1~ 8~~ PRUel~~~~c~: Ln~i x' :~A;~r°~~~M. 
VAX ol D1g11lftl Eqm11111n111 Corpornllon 

Systat. Intelligent software. 
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SOFTWARE REVIEW 

Turbo Prolog 
Revisited 

Version 2.0 offers 
enhanced database and 
graphics features 

Alex Lane 

rogramming languages and 
their implementations fuel end­
less debates within the micro­
computing community. Should 

an implementation provide precisely 
those features set forth in the language's 
definition, or should it alter that def­
inition for the convenience of the im­
plementer and the user? Borland Interna­
tional' s language products- mentioned 
often in such debates-fall into the latter 
camp, and its Prologs are no exception to 

the rule. Turbo Prolog 2.0 stretches the 
language even more than did the original 
Turbo Prolog 1.0 (September 1986 
BYTE). 

Borland's Prologs enforce strong typ­
ing of objects and relations (Edinburgh 
Prolog, the de facto standard , doesn't) 
and limit the assert and retract mecha­
nism to facts alone (Edinburgh supports 
dynamic modification of facts, predi­
cates that define relations, and rules in­
volving those predicates) . 

Despite these impurities , Turbo Pro­
log has found a following. Users appreci­
ate features like fast compilation, linkage 
to stand-alone .EXE, foreign-language 
compatibility, integrated edit and debug 
facilities, and the rich assortment of 
built-in predicates that work with num­
bers, strings, files, windows, the Prolog 
database, and the DOS environment. 
Turbo Prolog 2.0 upgrades these capabil­
ities and breaks significant new ground 
in two areas-graphics and the database 
system. 

Though straightforward , the installa­
tion process isn't completely intuitive. 
For example, to install it on a hard disk 
you must make the hard disk drive, not 
the floppy disk drive, your default drive; 
in my opinion, that detail should be 
transparent to the installation routine. 
Once begun, installation ofTurbo Prolog 
is a mindless, disk-swapping affair. 
Many of the files are bundled into ar­
chives; the installation program spends 
most of its time unarchiving them. At the 
end, it reminds you to insert the com­
mands FILES=20 and BUFFERS=40 into 
the CONFIG.SYS file. 

You ' II need just under 1.5 megabytes 
of free space on your hard disk to install 
all the files that come with Turbo Prolog 
2 .0 . A root directory contains the com­
piler, the core library PROLOG.LIB, the li­
brarian, and the linker. Five sub ­
directories contain Borland Graphics 
Interface (BGI) drivers and font files; all 
the sample code shown in the documen­
tation; answers to tutorial problems; 
model Prolog applications like Geobase 
(a geographical database that supports 
natural-language queries) and the Prolog 
Inference Engine (PIE), an Edinburgh­
style Prolog interpreter written in Turbo 
Prolog; and reference examples compar­
ing the use of the old and new standard 
predicates. 

To use Turbo Prolog 2 .0, you'll need 
an IBM PC, XT, AT, PS/2, or true 
compatible, PC-DOS or MS-DOS 2.0 or 
higher , and a minimum of two floppy 
disk drives and 384K bytes of memory. 
Such a system would be barely usable 
(the installed Turbo Prolog would be 
spread out over five disks), so I whole­
heartedly agree with Borland's mini­
mum recommended system- a hard disk 
drive and 640K bytes of RAM . I evalu­
ated the package on a 16-MHz ARC 386i 
equipped with a muhiscan monitor, a 
hard disk drive, and 512K bytes of 
RAM, and also on a 4.77-MHz IBM XT 
equipped with a CGA, a hard disk drive , 

continued 
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REVIEW 


TURBO PROLOG REVISITED 


~~ . TUlbo Prolog 2.0 

Type 
Prolog programming language 

Company 
Borland International 
1800 Green Hills Rd. 
P.O. Box 660001 
Scotts Valley, CA 95066 
(800) 543·7543 
(408) 438-8400 

Format 
Four 5V•·inch floppy disks 

Language 
c 
Hardware Needed 
IBM PC, XT, AT. PS/2, or true com· 
patible: 384K bytes of RAM (640K bytes 
of RAM recommended); dual floppy 
disk drives (hard disk drive 
recommended) 

Documentation 
480·page user's guide 
462-page reference guide 

Price 
$149.95 

Inquiry 888. 

an 8087 math coprocessor, and 640K 
bytes of RAM. 

General Improvements 
Most Turbo Prolog I .x programs will 
compi le unchanged . Those that won ' t are 
ones that refer across module boundaries 
to domains, databases, or predicates; you 
must now explicitly declare these ele ­
ments to be global. Also, version 2.0 as­
sumes that global predicates are deter­
ministic (i.e., not expected to generate 
multiple solutions). That assumption en­
ables the compiler to emit more efficient 
nonbacktracking code in situations that 
don't require backtracking. You must 
qualify a global predicate with the 
keyword nondeterm to make it 
nondeterministic. 

The files domain now supports std in, 
stdout, and stderr. These names, fa­
miliar to C programmers, enable Turbo 
Prolog programs to communicate with 
other programs by means of DOS pipes . 
C programmers will also appreciate new 
directives for conditional compilation 
(1fdef, ifndef) and the capability to de­
fine constant expressions. 

You can log the debugger 's output di­
rectly to a file or printer; this feature 
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really helps when you ' re trying to track 
down strange program behavior in the 
middle of a trace. You can enable or dis ­
able run-time checks for integer and 
stack overflow, and you can control the 
size of the heap available to a compiled 
Prolog program . 

TLIB , the librarian , stores predicate 
object modules in library files . I use it to 
reduce disk clutter; by archiving source 
code on floppy disks and storing the cor­
respondjng object code in a library , 1 
minimize the number of .PRO files in my 
Prolog environment. 

Several command-line parameters are 
now available with Turbo Prolog. The -e 
flag loads a specified file into the editor; 
by default, it loads WORK.PRO. The -s flag 
loads a setup (.SYS) file. You can enable 
or disable snow-checking with -c. And 
the -x flag enables Turbo Prolog's high­
resolution text modes (43 or 50 rows by 
90, 120, or 132columns) . 

The syntax of the language has been 
changed in ways that move it closer to tra­
ditional Prologs. Comments, which in 
version l.x programs required the C 
idiom /* . .. */,can appear as the remain ­
der of any line that begins with a percent 
sign. Predicates can now have multiple 
arities. For example, a predjcate called 
sales_contact might have two forms, 
one describing a name and address rela­
tion and another describing a name, ad­
dress, and phone-number relation. In 
documentation, you'd write sales_con­
tact/2 and sales_contact/J ; in code, 
you'd write sales_contact and let the 
compiler choose, based on the number of 
arguments supplied. 

Many of the standard predicates now 
have multiple arities . The makewindow 
predicate, for example, has two forms; 
makewindow/8 does the basic job, and 
makewindow/11 adds control over the 
style of the frame and position of the 
title . Some new standard predicates are 
bios/4, which returns the status of flags ; 
edit /lJ, an upgraded version of the orig­
inal edit /2 facility that gives Prolog pro­
grams access to the Turbo Prolog editor 
for complex 1/0; and exit /l, which sets 
the DOS errorlevel. 

Database Support 
The database portion of Turbo Prolog 
has been almost completely redesigned . 
In the old scheme, a single internal data­
base served as the repository for facts . 
You filled it from three sources: data base 
predicates in sou rce code; database pred ­
icates stored in a separate file and ac­
cessed by means of consult; or assert 
predicates contained in clauses or a goal. 
The retract predicate deleted a fact, 

and save wrote the contents of the data ­
base to an external file . Available RAM 
limited the size of the run-time database. 
Although the l .x documentation hinted 
at a way to virtualize the database , it was 
disk-intensive and involved a laborious 
indexing scheme. 

Version 2 .0 preserves and extends the 
internal database facility . Now you can 
name multiple internal databases, and 
you can consult or save each sepa ­
rately. New versions of consult, save , 
assert, and retract work with these 
named internal databases . To use a data ­
base across module boundaries, you 
must declare it in the global database 
section and declare its predicates in the 
global predicates section. As before , the 
amount of RAM limits the size of in­
ternal databases. 

The new external database imple­
ments a virtual store of facts. You can put 
an external database in RAM or ex­
panded memory , if there's room, or you 
can put it on a disk file . An external data ­
base is made up of one or more chains 
(linked li sts) of term s and, for each 
chain, an associated B+ tree is used to 
index it. New predicates analogous to 
save, consult, assert, and retract 
work with external databases . The spe­
cia 1ized accessors db_chains and 
chain_terms bind entire chains or indi ­
vidual terms to Prolog variables during 
backtracking. You can use the bt_ (B + 
tree) predicates to sort chains and gain 
fast keyed access to terms. 

The internal and external databases 
aren ' t compatible with one another. You 
can't use assert or retract with an ex­
ternal database, nor can you chain inter­
nal predicates. But that 's logical , since 
terms belongi ng to an internal database 
are actually part of a Prolog program , 
while terms belonging to an external 
database are data manipulated by that 
program. This arrangement isn 't unique 
to Turbo Prolog 2.0 . Arity/Prolog 4.0 
implements something quite s imilar. 
The Turbo Prolog 2 .0 documentation de ­
votes a full chapter to external data­
bases . Sample programs clea rly illus­
trate how to scan, update , restructure, 
protect, and display them . 

Borland Graphics Interface 
Ifyou 've had a chance to play with Turbo 
Pascal 4.0 , you're probably familiar 
with the BGI . The BGI comes with 
Turbo Prolog 2.0 as well. It supports 
CGA, MCGA, EGA , VGA, Hercules, 
AT&T 400-line, 3270 PC , and IBM 8514 
graphics adapters. Turbo Prolog 2 .0 of­
fers more than 70 new standard predi ­
cates; they create and manage viewports 
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(graphics windows) , draw shapes such as 
circles and rectangles , and define pat­
terns used to fill shapes. All these new 
features get a workout in the sample pro­
gram GRDEMO. PRO. Though at first 
graphics and Prolog might seem an odd 
mixture , I can think of some interesting 
applications combining the two. A sys­
tem of artificial intelligence-based con­
trols for a water treatment plant could 
graphically represent water levels and 
flow patterns. A circuit-board trouble­
shooter cou Id i11 ustrate where to put logic 
probes , or cou ld display waveforms. 

There are two ways to package code 
that uses the BGI. The easiest way is to 
compile and link the Prolog program, 
then run the resulting .EXE file in the 
presence of the drivers ( .BG! files) and 
fonts (.CHR files) . The disadvantage here 
is that the program has to be able to lo ­
cate these files. Alternatively, you can 
use the new bg idr i ver and bgifont 
compiler directives, which specify the 
drivers and fonts you want to attach to 
your program . This approach consoli ­
dates your application into a single file. 
But that file is substantially bigger-a 
program that incorporates all the drivers 
supplied with the package grows by al ­
most 30K bytes . 

Foreign Languages 
Though version l.x could link Prolog 
programs with external routines written 
in foreign languages, the feature never 
worked to my satisfaction. Happily , ver­
sion 2.0 is fully compatible with Bor­
land's Turbo C . You can write C routines 
that support Prolog predicates, as before. 
You can even call Prolog predicates from 
C; the catch here i that the main pro­
gram must be implemented in Prolog, so 
Prolog can control the stack and heap. 

Not having a current version of Turbo 
C close at hand , I linked a simple C rou ­
tine compiled under Microsoft C (ver­
sion 5 .0) with a program written in 
Turbo Prolog 2.0 . Despite a few com­
plaints from the linker about undefined 
symbols, I could call the routine success­
fully from Prolog. Despite all this, I re­
main skeptica l about the usefulness of 
the language interface. In theory , it's a 
great way to subcontract computing tasks 
that Prolog doesn't handle well, like nu­
merical analysis and sophisticated string 
handling. In practice , you have to own 
another Borland language product , and 
you need more than a passing acquaint ­
ance with concepts like memory models . 

Sample Programs 
Turbo Prolog 2.0 comes with a wealth of 
sample programs. These serve two pur-

Table l : Turbo Prolog 2. 0 lags behind version 1. 1 on number-crunching 
tasks bur beuers its predecessor in symbolic computation . 

Source 
file 

.EXE 
file 

Test 

(bytes) (bytes) 

1.1 2.0 

· Snow·checlong off 

• • Snow·checkmg on 


poses: They teach Turbo Prolog by ex­
ample , and more generally, they moti ­
vate the study of some classic problems 
that Prolog helps to solve. Borland, as al ­
ways, provides source code for these ap­
plications so you can study and try to 
modify them. In a welcome change from 
version l .x, the documentation describes 
these applications . 

Geobase is a database that contains in­
formation about the geography of the 
United States and a natural-language 
query facility that lets you ask questions 
like "What is the largest city in Missis­
sippi?" The documentation tells how to 
compile and link the program, outlines 
its architecture, and suggests how to ex­
tend it to other domains . SEN_AN, a sen­
tence analyzer, uses a context-free gram­
mar to parse simple English sentences . 
GENI, an expert-system shell , comes 
with a small knowledge base containing 
definitions of various kinds of animals . 
In consultation with GENi . you specify 
an animal's attributes (e.g., "has feath­
ers ," "doesn't have long legs " ), and the 
program seeks to identify the animal in 
question . GENI has an update mode , 
too . When it can ' t identify the animal 
you have in mind, the program can help 
you add it to the knowledge base. The 
documentation, again , suggests ways for 
you to extend the application into other 
domains. 

The PIE impressed me most ofall . PIE 
is a small but powerful Prolog interpret-

Memory 
compile 

(seconds) 

1.1 2.0 

Compile/ Runtime 
link 

(minutes:seconds) 

1.1 2.0 1.1 2.0 

Floating point 635 35.503 32,436 2 2 0:15 0:18 0:30 0:36 

List reversal 908 35,854 29,923 2 2 0:15 0:18 0:23 0:11 
Sieve 973 35.790 26.323 2 2 0:15 0:18 0:03 0:03 
Math 1456 38,526 33,251 5 4 0:17 0:21 

sqrt 0:05 0:06 
In 0:14 0:14 
exp 0:24 0:24 
a tan 0:15 0:16 
sine 0:16 0:16 

Factorial 656 35,546 37,055 2 2 0:14 0:17 0:21 0:31 

Towers of Hanoi 677 35.478 29,067 2 2 0:14 0: 17 
10 rings 0:85 0:16'/0:34 .. 

7 rings 0:11 0:02 ·10:04 .. 
5 rings 0:03 0:01 ·10:01 ·· 

Disk write 605 36.425 27,854 2 2 0:14 0.17 0:29 0:29 

Disk read 470 36.444 30,625 2 2 0:14 0:17 0:16 0:16 

er that , unlike Turbo Prolog itself, per­
mits the user to assert and retract both 
facts and rules. The appendix that de­
scribes PIE is dense and, at times, pa­
tronizing of traditional Prolog implemen­
tations, but nonetheless it's an education 
in the esoteric art of Prolog interpreta­
tion . The program does have its bugs. I 
noticed that when goals are resatisfied 
during backtracking, the trace window 
displays the old instantiated variables 
rather than anonymous variables. In ad ­
dition, I had to reboot my XT with a 
DOS-only disk in order to compile PIE 
with the trace mode enabled . Never ­
theless, I was able to load and run an un­
modified copy of the Prolog chestnut 
QUEENS4 .PRO. 

Nearly 1000 pages of high-quality 
documentation accompany the software. 
That's a great improvement over the ver­
sion l .x manual in terms of both quantity 
and quality . The new documentation set 
divides into two hefty tomes : a 480-page 
user 's guide and a 462-page reference 
guide . The user's guide explains how to 
install the package on your computer , 
how to set up the environment, and how 
to get started with the editor . Then it 
dives into Prolog. Topics include back­
tracking, unification, lists , recursion , 
strings, windows, files , graphics , data ­
bases , and debugging. 

Most of the reference guide is devoted 
to the description of version 2.0 ' s stan­

cominued 
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dard predicates. The rest of the book fea­
tures a programmer 's guide a list of 
error messages, and a series of appen­
dixes describing the applications that 
come with Turbo Prolog 2.0. 

Better Performance? 
For testing purposes , I used a 4.77-MHz 
IBM PC XT with a hard disk drive, an 
8087 coprocessor , and 640K bytes of 
memory. I tested versions l. 1 and 2. 0 
using the same benchmarks that were 
used for the BYTE review of version 1.0. 
There's one minor change- I modified 
the floating-point test so that it passes in­
termediate results on recursive calls . 

The floating-point tests measure the 
time required for 5000 iterations of a set 
of floating-point multiply and divide op­
erations. The list-reversal test, adapted 
from a Lisp benchmark, clocks 30 rever­
sal s of a list of 50 integers. The Sieve of 
Eratosthenes finds all the prime numbers 
between I and 100, IO times. The math 
benchmark performs 1000 ca lculations 
each of square root, natural logarithm, 
exponential, arctangent, and sine func­
tions . The factorial test compures 10! 
1000 times. The Towers of Hanoi bench­

mark writes a narrative description of the 
solution to that puzzle for 5, 7, and JO 
rings . Finally , the disk read and write 
benchmarks write a 64K-byte file to a 
floppy disk drive and read it back. 

Version 2.0 produced code that was 20 
percent to 30 percent smaller than that 
produced by version 1.1 (see table I) . 
Somewhat surprisingly, 1.1 outper­
formed 2.0 on the math-intensive bench­
marks . That result doesn't particularly 
concern me , however ; Prolog isn ' t a 
number-crunching language. Ifyou need 
those capabilities in a Prolog context , 
consider linking appropriate routines 
written in assembly language or C. Pro­
log's strength is symbolic computation, 
and on those benchmarks-the list-rever­
sal test and the Towers of Hanoi- 2.0 
significantly outperformed 1.1 . The re­
sults for the Towers of Hanoi with and 
without snow-checking , by the way , 
show the rate of text output to the screen 
to be an important limiting factor. 

A Mature Environment 
Like its predecessor , Turbo Prolog 2.0 
isn 't a traditional Prolog; the language is 
strongly type.cl and doesn't let you dy­

namically assert and retract rules. But 
logic programmers aren't necessarily 
complaining. Many, for example, sup­
port Turbo Prolog 's strong typing. In 
any case, as Prolog implementations pro­
1 i ferate, it's getting harder to point to a 
definitive standard . 

Turbo Prolog 1.0 was a useful and 
popular implementation of Prolog. Bor­
land International has raised Turbo Pro­
log 2.0 a cut above that. The external 
database puts serious knowledge-crunch­
ing capability into the hands of Turbo 
Prolog programmers, and the BGI fea­
tures should yield some interesting 
graphical applications. Traditional it 
may not be, but Turbo Prolog has cer­
tainly become a mature environment for 
logic programming. 

Editor's note: The Prolog source code for 
the benchmarks is available in a variety 
offormats. See page 3 for details. • 

Alex Lane is a knowledge engineer for 
Technology Applications, Inc., and lives 
in Ja cksonville. Florida. He can be 
reached on BIX as "a.lane," where he is 
the moderator ofrhe prolog conference. 
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YOU CAN'T BEAT THE BOSS 

DATABOSS APPLICATION GENERATOR for Turbo Pascal V4.0 and Turbo c 


• The simple and revolutionary 
new 4GL used to develop 
sophisticated relational database 
applications. 
• Lets you design and paint data 
entry screens and datafile layouts, 
as well as menus and reports. 
• Automatically generates the 
solid, structured Pascalor C source 
code that makes up your finished 
system. 
• DATABOSS is only $399 - and 
it's complete.You need only Turbo 
Cor Turbo Pascal V4.0. 

I•ID 41 :?1t$'1 i1Iel tJ 

An integrated, intelligent, high 
level interlace to DOS for managing 
Files and Console input and output. 
Available as an independent 
package for $99.An invaluable 
adjunct to DATABOSS Application 
Generator. 

DATABOSS 

COMPONENTS 

INCLUDE 

THE FOLLOWING: 


• Unlimited menu nesling 
• Call internal DOScommands 
and external .EXE .COM and 
.BAT liles with parameters 
• Include your own 1rnt1alization 
and exit roulines 
• Nine security levels and 
modifiable password fi le 

• Free form full screeneditor 
• Draw lines and box~s - full 
IBMextended characterset 
• Copy,move. insert. center text 
• Color painting, loreground, 

• Up to 16 related dalafrles per 
application module 
• 16 index keys per datafile 
unique or duplicate 
• Up to 9segments per index 
key 
• Allows multiple use of fields 1n 
key segments 
• Automatic datafile linking 
• Dynamic traceback of linkages 
• Unlimited numberof open files 
• Characier input control via 
pictures 
• Any field default value allowed 
• Full field validation via 
BOOLEAN check 
• Userdefined error messages 
• Compule and key expressions 
• Automatically generated 
re· indexing module 
• Automatically generated 
datafile reconf1guralton module 

• Design any type of report 
• Automahc structure definition 
for relational reports 
• Arepor elemen can be afield, 
lext function 

inlens11 yandbackground 

• Each field defined via a4GL 
template 

• Unt1m1ted number of totals and 
sub olals 
• Send report elements to CON . 
LST. RS232,OSK individually or 
simultaneously 
• Paint and build report range 
selection screens 
• Print multiple records across 
apage 

• Import externalASC II fries 1n o 
your DATABOSSdatabase. 
• Query dataf1les using point and 
select cursor movements 
• Select fields to be output and 
specify order 
• Impose cond1t1ons for data 
selecl1on 
• Select index or create ad hoc 
• Outpul to screen,disk or pnnler 

• Wr11e your own functions. 
initialization and exit routines and 
include them in the function table 
• Customize askeleton file and 
use this fi le al generation time 

• Generale 1000 lines of code 1n 
10 seconds 
• Comprle to produce fast 
executable obiect code 
• No runtime licence fees 
• We provide you with end user 
screen and printer 1nstallat1on 
modules to include in your menus 

__________________ .... ___ 


0 Please send me DATABOSS APPLICATION GENERATOR al S399 

0 ForTurboPascalV4.0. or 0 ForTurboC 

0 Please send me DATABOSS TOOLS al S99 

0 Please send me your CAN'TBEATTHE BOSS bookie! 


Name:_________ _________ _ 

Company:______ _________ ___ 

S1ree1Address ---------------- ­
C11y. ______ S1a1e. Zip ____ ___ 


0 Cneckendosed Charge lo my 0 ::E 0 - :- 0-, 6"----

Accounl No. Accounl Name: _ _ _ ____ _ 
Expiry Dale Stgna ure. -------- ­

TOP 

GU~ 
SYSTEMS 


Rush coupon below lo: 
TOP GUN SYSTEMS, 

4 COTTAGE AVE. , 

Mill VALLEY, 

CALIFORNIA. 94941 . 

PHONE: (415) 461 4040. 

FAX: (415) 388 9226. 

OR FOR ORDERS PHONE: 


(BOO) 323 ns1. 
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OUR µP DEVELOPMENT TOOLS 
HELP PROJECTS GET ON THEIR FEET. 

The "creature" shown above doesn't 
depicl a f uturi tic lunar landing. Rather, 
ir represenrs a polar landing of a sophi ­
ticared weather monitoring device. A 
new parachute-deployed device chat 
instantly transmirs vital environmental 
data to waiting sciemisrs. And whose 
Antarctic installation and erection now 
happen automatically, in a matter of 
minures, allowing critical data collection 
in remote areas that were impossible to 
reach before. 

This "Self-Erecting Weather Sta tion:' 
sponsored by rhe National Science 
Foundation and designed and developed 
by Polar Research Lab, was made pos­
sible by Avocet and AVSIM™, Avocet's 
unparalleled simulator/debugger. 

The AVSIM Full-Screen Display 

Unequaled capability 
Polar Research needed AVSIM's 

sophi tication to control the sensors 
in the weather station's "legs" and to 
create its transmitter. AVSIM's detailed 
on-screen CPU simulation, unlimited 
breakpoint facility, and unique "undo" 
capability gwe their engineers the ease of 
use and flexibility that allowed them to 
execute and test the software even before the 
hardware was ready Saving crucial time 
and frusrration in both the programming 
and testing phases of development. And 
money, too: at only $379, AVSIM is a 
fraction of the cost of addi tional 
hardware. 

Complete compatibility: 
from the ground up 

Best of all , AVSIM is complmly 
compatible with our AVMACM macro 
assemblers and our AVOCET CM cross 
compilers- the ideal combination of 
tools which gives you a comprehensive 
development solution. 

AVtJCET 


Get your own project off the ground: 
try before you buy 

Try the AVSIM demo yourself for 
30 days. If you're not satisfied for any 
reason, return the unopened program 
disk for a full refund - less $35 for the 
demo disk and manual, which are yours 
to keep. 

Free Catalog 

all '[(.)1\-Frcc I- 00-448-8500* 
For your free caialog. ro order, 
or for more information about 
i\VSIM and other i\vocct produclS. 

Call Avocet today and ask about our 
complete line of affordably priced sofc­
ware and hardware µP development 
tools. Discover how we can help you ger 
your next project on irs feet, too. 

SYSTEMS~ INC. 

THE SOURCE FOR QUALITY µP DEVELOPMENT TOOLS 

Avom Systems. Inc.. 120 Union 51 .. PO. !lox 490AV. Rockport, ME 04856 I ' In Maine. or outside U.S., call (207) 236·9055 I TU(. 467210 Avoce t Cl I FAX: (207 ) 236-6713 
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D the Data 

Language 


A powerful tool 

for storing and 

manipulating data 

Pam Oppenheim 

The manual to D the Data Lan­
guage advises that " D is a very 
different animal in many re­
spects . Not difficult, just differ­

ent." And it's right-D is very difterent 
from the majority of PC database pack­
ages . It is a DBMS that, for example , lets 
you create custom applications for every 
user who accesses the database. A num­
ber of people can , therefore , get only the 
information they need without seeing 
confidential or extraneous data . 

Indeed , Dis a powerful , flexible tool 
for manipulating data. First, it provides a 
mechanism for getting information into a 
databa e, and then it supports develop­
ment of integrated menus, procedures, 
reports, and screens. But this flexibility 
is not always immediately apparent. 

D ($395) comes with two spiral-bound 
manuals , a small addendum for the latest 
version , and four 360K-byte 5 'A-inch 
floppy disks. The addendum, included 
with version 2.7, which I reviewed, 
covers new features, such as pop-up 

menus , color monitor support, the ability 
to recover deleted records, new options 
for many commands, pie charts, bar 
graphs. histograms, and a facility for 
building context-sensitive help for your 
applications. 

A batch file handles the installation 
and lets you put D in the subdirectory of 
your choice . The batch file prompts you 
for the three program disks and checks 
that you've inserted the correct one. The 
program is not copy-protected . The 
fourth dfak contains an example data­
base, which you copy into the subdirec­
tory with D. The program requires 5 I2K 
bytes of RAM and a hard disk drive (it 
uses about I megabyte) . T ran D on a 
Compaq Deskpro that uses an 8086 pro­
cessor at 7.14 MHz with a 20-megabyte 
hard disk drive. 

Din Action 
Within D, information is organized as 
database definitions (DBDs) that contain 
data groups, which are analogou s to 
files, procedures for menus, automated 
processing, and reports. Data groups arc 
defined as fields, supporting alphanu­
meric or numeric character and binary 
field types . Subfields are supported and 
add to your abi lity to control and access 
information . For example , a master 
field-name job number can consist of a 
customer number, a sequence number, 
and the year. You can reference the sin­
gle entity or any of the components. 

The lack of a date type is inconvenient. 
However, using the JDATE and EDATE 
functions, which convert character data 
from a specified format to the equivalent 
Julian date or calendar date, procedures 
can be developed to process dates as 
needed. The startiqg date for Julian cal­
culations is user-definable as part of the 
database definition . rf you set up a dates 
field with subfields , it's easy to pull re­
ports for specific periods without any 
date conversion required at all. 

You must compile the DBDs and pro­
cominued 
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D the D•ta Language 2.7 

Type 
DBMS 

Company 
Caltex Software, Inc. 
3131 Turtle Creek Blvd., Suite 1101 
Dallas, TX 75219 
(214) 522-9840 

Format 
Four 360K-byte 5 V• ·inch floppy disks 

Language 
c 

Hardware Needed 
IBM PC, XT. AT, or compat ible wilh 
512K bytes of memory, one floppy disk 
drive. and one hard disk drive 

Software Needed 
DOS 2.0 or higher 

Documentation 
136-page lntroduclion Manual 
367-page User's Guide 

Price 
$395 
$75 for the run-time module 

Inquiry 889. 

cedures before you use them . Part of the 
data group definition is the number of 
records it contains. When the file is full , 
you can't add more information without 
updating the DBD. Changing a database 
is a multistep process that , at the very 
least, requires you to unload data from 
the DBD into a temporary file , make the 
modification , recompile the DBD, mod­
ify and recompile procedures if you 've 
changed any DBD names , open the DBD , 
and reload it. After verifying the data , 
you must edit procedures to reflect the 
new field types and sizes and recompile 
them agai n. Finally, you must rebuild 
the keyed field references. Sometimes, 
flexibility has a high price . 

An I NFO command lets you know all 
about your database , from the basic 
structure to the number of loaded and ac­
tive records . A uniqueness column shows 
you the number of unique values that 
exist for a particular field . An associated 
command, REDUCE, lets you compress a 
set of isolated records to reflect only the 
unique values . This is similar to 
dBASE's UN I QUE qualifier on indexes, 
but it ' s more flexible since it does not 
limit access . 

To Caltex 's credit , it advises users of 
the importance of establishing backup 

and reload procedures for all DBDs. [n 
fact , the company goes so far as to in­
clude a chapter in the documentation on 
database mainten ance and recovery . 
STRUCTURE, CONSTRUCT, DESTRUCT, and 
KEY help you rebuild keyed fields shou ld 
they become damaged . Ye(, in working 
with D, I experienced no data losses , 
even when r purposely turned off the 
power while updating a file. 

To DOS , a database definition repre­
sents only four open file s, regardless of 
how many data groups and procedures 
exist. D supports an unlimited number of 
data groups, keyed fields, and related 
files within a DBD . 

Confusion arises when you first try to 
u e these keyed fields , because the data 
is displayed in the order in which it was 
entered . The terms key and keyed index 
files imply that the data is ordered on the 
value . I determ i ne d that, unlik e 
dBASE's index files or indexed sequen­
tial -access method file structures , keyed 
fields do not generate index files or. in 
any other way , impose a visible structu re 
on the data. The keyed field provides an 
internal structure used by the FIND com­
mand to isolate records within the data 
group. 

There are trade-offs to either ap­
proach. Imposing the structure takes 
time during all data-entry and update 
activity and makes the system more vul ­
nerable to corruption during power fail­
ures . Without that structure, you must 
organize your data via sorts every time 
the order is important. 

Sorting It Out 
Fortunately , D 's so rt s are fas t a nd 
powerful. A sort lets you specify multi­
ple fields, ascending a nd desce nding 
orders , and case insensitivity . An option 
enables you to specify the use of high in­
stead oflow values for missi ng data . You 
can apply sorts to a collection (isolated 
portions of fil es) or to an entire data 
group. The sorted order rema ins in ef­
fect until you sort on another field , add 
records to the working set, clear the col­
lection. or close the database . A single­
field sort of 1586 records took less than 2 
seconds , while the comparable dBASE 
sort (I used dBASE III Plus l . I ) took 4 
minutes and 27 seconds and also took up 
valuable disk space. 

D's PICK, FILL, and FIND commands 
are the mechanisms for isolating data. 
They more closely resemble dBASE's 
FOR and WHERE clauses than its SEEK com­
mand . dBASE's SEEK command located 
a record and advised me that a record did 
not exist in less than I second using my 
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Surprise. Now you get both in the same package.
New Cltpper'M from Nantuckee 

Our latest version - Summer '87 - is still the best­
pe1forming compiler ever. It lets users run dBASE,. 
applications up to 20 times faster. But there's a lot 
more to it than raw speed. 

Because new Clipper is one of the most powerful, 
full -featured development languages ever. And 
gives you more control over your applications than 
any release of dBASE ever will. Now or in the future. 

Instead of designing Clipper as an add-on, we've 
structured it as an extended database language that 
uses dBASE as a subset. In addition to emulating
the dBASE language, we've added commands for 
menus, screens, windows and extended functions. 
As a result, you get dBASE compatibility and an 
entirely new level of power and versatility.

And with ClipQer's open architecture, you can 
wtite functions in Clipper, C, Assembler or other 
languages, and integrate them into one seamless 
application. Which helps you create more ophisti-
I'\ N:111 t11cket Cnrpnr.itiun 19AA. N;mtuck~t is :1 rt',.::islt•rt'd tradcm;.Hk and Cli ppt·r ts :t 
1rad«11rnrk of a11111ck«I Corvorali"" · dnASF.1s .1 rei(i<iered 1r:1de111ork of /\sh1 11-·1:n •. 

Cin:le 180 on Reader Service Canl 

cated applications in less time. And by using our 
full -featured debugger, you'll be done even faster. 

We also give you source code security that 
keeps users from damaging your application. And 
sophisticated record and file locking capabilities that 
make networking applications easier to create. But 
no matter what you create, you don't have to buy 
nmtime modules or additional software.You don't 
even have to pay licensing fees. 

If you haven't tried Clipper yet, just call (213)
390-7923 today. We'll end you full mformation and 
a free demo diskette. Or the complete program, 
if you'd rather. 

But call today. And see how easy it is to find the 
best dBASE development
language. Just get the fastest 
compiler. And open the box. 

Clipper ·· 

Nantucket, 12555 W. Jefferson Roulevard 
Los Angeles. CA 90066 T lex: 650·25711\25 
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Auto·Tracking 1024 x800 pixels (maximum) 1024 x 768 poxels (lypical) Actual unretouched screen Images 800 x600 pixels (dlgilal. analog. monochrome) 1280 x 1024 pixels (maximum)
330 x500 pixels (compasite NlSC) 

AClearViewToMonitor Qualit) 


I 586-record file . The FIND command 
isolated matching records in just over 2 
seconds . But FIND allowed me to look at 
these matching records nearly instanta­
neously, while dBASE's BROWSE FOR and 
DISPLAY FOR were slow in writing just 
the first 16 entries to the screen. FIND is 
the means for loading data records into 
memory from a data group. A WHERE 
clause that supports greater than , equal 
to, less than , starting value, and an "any 
value" expression provides control over 
which records are retrieved. The any 
value operator is extremely powerful, lo ­
cating records if the contents of the field 
contain the value. This capability does 
not exist in dBASE. PICK supports locat­
ing information by record number 
rather than by values. You can specify 
single records or ranges of records to be 
retrieved. 

Command and Control 
You can edit any command that is still on 
the screen; simply move the cursor to the 
command and press Enter. The line is 
now redisplayed as the next line to exe­
cute, and you can edit the line before 
execution. 
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Context-sensitive help is always avail ­
able by pressing F l . The use of a split 
sc reen when di sp laying help lets you 
complete a command easily by following 
the displayed syntax. You can look up 
field names in the same fashion. I found 
this process far superior to that of man­
ually writing down the syntax while in 
help so that I could enter the command 
correctly when I exited help. 

Creating moving light-bar menus was 
a delight. From the procedure menu , I 
selected MENU, and, using the text editor, 
I listed the procedure names and descrip ­
tions . To mark the options for the menu, 
I placed the cursor to the left of the pro­
cedure name and pressed F5 , for each al­
lowable menu selection . D automatically 
handles all the cursor control and high­
lighting , then invokes the selected 
procedure. 

On the down side, there is no type­
ahead buffer and no indication that what 
you've typed has gone to never-never 
land . Most commands, except for com­
piles, execute fast enough so that this is 
not a major problem. Still , I would have 
preferred to receive a warning from the 
program, rather than having to type the 

commands all over again . 
A text editor lets you create reports, 

procedures , screens, and even the data­
base definition . The editor supplied with 
D is adequate, providing insert and over­
strike modes, full-screen and line-edit 
modes, and block moves and copies . You 
can use any text editor that creates pure 
ASCII files ; however, you can ' t invoke 
the editor from D, resulting in a loss of 
productivity. 

Within the creen definitions , you 
have access to a wide range of field edits, 
including required, unique, fill , upper­
case conversion, and auto-increment. 
Templates, ranges, and lists are fully 
supported. As it does with moving light 
bars , D handles all the specified edits 
from the menu to enter or edit data 
without any user-generated code. When 
specified conditions have not been met, a 
terse prompt like ALPHA or REQUIRED ap­
pears on the screen and a beep sounds. 
UnJess the override option is invoked, 
you must correct the response before D 
proceeds to the next prompt. 

UPDATE and APPEND commands let you 
enter and edit information in the data 
file . When using screens, you must be on 
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the last transfer field to write the data to 
the file. Because you have total control 
over the prompt order, this field may be 
anywhere on the screen. To avoid prob­
lems, the manual advises you to press 
End to get to the last transfer field , then 
press Enter to write the data to disk. 

You can generate output via print com­
mands or a comprehensive report proce­
dure. PRINT does a reasonable job of pro­
viding columnar information with titles , 
column headings , subtotals , and grand 
totals, but there is little format control. 
PON and POFF commands control output 
that is sent to the printer. 

REPORT provides more control over 
content and appearance via detail , break­
point, and final (ATEND) sections. 
Within these sections, conditional pro­
cessing is supported with IF statements. 
Data can be calculated, printed, or writ­
ten to data groups. 

From the title and declaratives sec­
tions , you can control titles , subhead ­
ings, and footers . As with most data ­
bases, you can place date , time , and 
page-number displays within the report. 
BTITLE enables you to put titles in the 
body of a report, greatly adding to the 

Only one supplier of color monitor offer. the widest 
selection of features and operat ing flexibilit ies in che market 
today. 

T har company is Mitsubishi Electro nics. 
Mitsubishi~ delivers che reliabi lity and performance 

that can meec your color information di play requi rement 
today as wel l as romorrow. Larger screen sizes, truer colors, 
and optimum resolutions make your work easier-and fa r 
more productive. 

Whether your requi rements ca ll for fi xed-frequency 
graphic standards, like EGA and VGA, or mu lciple­
frequency performance, Mitsubishi has the color monitor 

X~10CIXC1430C 
EGA Compatible 
640 x350 pixels 

AndValue. 


with the resolution and size co fir )'Our specific needs. This 
includes che Diamo nd can Series of 14", 16" and 20" aum­
rracking moni tors, ·ome with microprocessor-en hanced 
programmable display settings. All ac very competitive prices. 

To gee a clear view of monitor quality and value, look 
co Mitsubishi . 

For produce info rmation o r nearest authorized 
Mitsubishi Electronics sales representatives, please ca ll 
1-800-556-1234, ext. 54M. In Califo rn ia, ca ll 1-800-441-2345, 
exr. "4M. Mitsubishi Electronics America, Inc., Computer 
Pe ripherals Division, 991 Knox Screec, Torrance, CA 90502, 
(213) 217-5732. 

Compallblllly/Resolullon 
Screen Muk VGA 1024 1210 

Mitsubishi Size Horizontal Piich Apple I I 
768 1024Model (Inches) Scan Frequency (kHz) (mm) NTSC CGA EGA Sid. Ext. Mac II lf411kHd lfS4 kllll 
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30 - 64 auto-tracking 0.31 . . . . . 
Diamond Scan 20A 20/19V 
(HA3905AOK) 
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Diamond Scan 20L • 20/19V 
(HL6905TK) 

30 - 64 auto·lracking 0.31 . . . . . 
XC1429C 14/13V 31 .5 0.28 . 
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flexibility of the report generator . 
From a report , you can isolate records 

to another collection using the SELECT 
command. This feature can help you re­
duce the number of times you must pro­
cess a file to get information. For exam­
ple, while printing customer statement 
you can collect all the customers whose 
balances are over 30 days outstanding. 
From this collection, you can also print 
an overdue account list without process­
ing the file a second time. 

Via a WRITE statement, you can use a 
report to update any data group within 
the database. As with SELECT, thi lets 
you accomplish complex processing with 
a minimum of overhead. 

File Importation 
DBF, ASCII, data-interchange format, 
and blocked files can be loaded into D, 
but there is no automated import. After 
correctly defining a data group to store 
the information and a record definition , 
which defines the file structure to be 
read , you must LOAD the information. 
This area in particular is not well docu­
mented . It took me four tries and about 
30 minutes to transfer my file. Caltex 

says it is currently rewriting the docu­
mentation for the new version. The com­
pany specifically acknowledged the 
problem with the import/export explana­
tions and advised me that additional ma­
terial would be available in the new 
release. 

An intuitive relationship exists be ­
tween data groups whenever they share a 
common field. Consider a DBD consist ­
ing of customers and sales. Viewing the 
related data is a simple as FINDing the 
records you want from the sales files and 
MATCHing the information with cus ­
tomers using the customer number field. 
The MATCH command locates all records 
in the sales data group that have customer 
numbers equal to those in the customer 
file . There is no limit to the number of 
data groups that can be matched . And 
since D does not structure the data files , 
you need not worry about the related files 
being indexed on the relate field, as is re­
quired in dBASE. D's strength becomes 
apparent when you use RELATE in con ­
junction with MATCH. RELATE lets you 
create one ordered, logical file of the 
merged data for reports and fully sup­
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BYTE's Subscriber Benef·ts 
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Your BYTE ub cription brings 
you a complete menu of the latest 
in microcomputer technology every 
30 days. The kind of broad-based 
objective coverage you read in 
every i sue. In addition, your 
subscription carries a wealth of 
other benefits. Check the check 
Ii t: 

BONUSES 

Annual Separate Issue : In 
addition to BYTE's 12 monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual issue BYTE may 
produce. 

BYTE Deck: Subscriber 
receive five BYTE po tcard 
deck mailings each year- a 
direct re pon e system for you 
to obtain information on 
adverti ed product through 
return mail. 

Reader Service: For 
information on products adver­
tised in BYTE, circle the 
number on the Reader ervice 
card enclosed in each issue that 
correspond to the number for 
the advertiser you elect. Drop 
the post-paid card in the mail 
and we'll get your inquirie · to 
the advertisers. 

TIPS: BYTE' Telephone 
Inquiry Sy tern is available to 
subscribers who need fast 
response from adverti ers. After 
obtaining your ub criber I. D. 
Card, dial TIPS and enter your 
inquiries. You'U save as much 
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Reader Service cards. 
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modem, valuable program 
Ii ting . There is no connect 
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Subscription ervice: If you 
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question about your ub crip­
tion you may call our rvice 
department toll-free at 
800-423-8272 (in New Jer ey 
call 800-367-0218) during 
regular bu iness hour (Eastern 
Time). You can also use 
Sub cription crvice to obtain 
back issue . Should you care to 

correspond use the following 
addre : P.O. Box 6821, 
Piscataway N.j. 08855. 

Editorial Indices: Available 
through our cusromer service 
department P.O. Box 328, 
Hancock New Hamp hire 
03449. 

PAID SERVICES 

[l}' BIX: BYTE' Information 
Exchange puts you on-line 24 

ign up is a microcomputer a 
modem and telecomm soft­
ware. For further informmion 
and cost, call 1-800-227-BYTE. 

Program Listings: Listings of 
programs that accompany 
BYTE articles are now avail­
able on BIX, on disks or in 
quarterly printed supplements 
( ee reply cards in this issue for 
cosr information ), or call 
1-800-258-5485. 

Microform : BYTE is available 
in microform from University 
Microfilm International in the 
U.S. and Europe. See Contents 
page for co t information. 

DISCOUNTS 

One-year subscription at $22.95 

Two-year subscription at $39.95 

hree-year subscription at 
$55.95 

One-year group subscription for 
ten or more at 18.95 each . 
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ports one-to-one, one-to-many, many-to­
one. and many-to-many relationships, 
all with remarkable ease. By compari­
son , to process these complex relations in 
dBASE correctly , you must write code 
that explicitly tests the conditions. 

Options with RELATE let you translate 
information via an intermediate data 
group and control the primary sort order 
for reports . The translation feature lets 
you use codes as input for speed and reli­
ability , while report how the appro­
priate meaning instead of the code. 

Variables are defined by the SET com­
mand and are accessible everywhere 
within D. Arithmetic calculations and 
string concatenation are supported. 

Final Input 

Where does D fit in the PC database pic­

ture? If you ' re looking to manage a few 

files, such as a mailing list or parts in­

ventory , the more traditional tools, such 

as dBASE, are better choices. If the order 

of your data is always important , the re­

quired sorting in D makes it an unaccept­

able alternative. 


D is a viable applications development 
tool and is especially useful for situa­
tions where many people use the data ­
base for separate functions. By defining 
personal interfaces , which are yet an­
other kind of procedure , the developer 
can show the users only the information 
they need to know and provide access to 
only those functions they need to per­
form . Data security is easier to enforce, 
because users see only what you want 
them to see-without ever knowing that 
more data exists . 

Applications that require multiple file 
updates , as a result of processing, are 
al so a good fit, as are large applications 
with highly no~malized files that exceed 
the maximum number of open files al­
lowed by DOS. 

The flexibility of the data structures , 
and the ability to order the data when you 
need it , as you need it , are perhaps mo t 
useful for those situations where it is dif­
ficult to initially determine all the re­
quired operations and reports . 

D is different and takes some getting 
used to . But it allows a high degree of 
customization and is a good alternative to 
dBASE for developing custom appli ­
cations . • 

Pam Oppenheim is president of Rational 
Solutions, Inc . (Fort Lauderdale, 
Florida), an independent software con­
sultingfirm involved in the planning , de­
sign, and implementation of mini- and 
microcomputer systems. You can reach 
her on BIX as "editors. " 
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Cutyour losses. 

Buy MICRO CADAM 
CORNER'ffONE .. R. l.3. send 
us your obsolete PC CAD 
software, and get a $1,000* 
check from CADAM! 

If you've always wanted real 
mainframe-based CAD power for your 
ll3M'mPS/2;· PC/!Xl 'm or compatiblesy. t'=! m. 
here's a sharp new offor from CADAM'.''· 

Buy new MICRO CADAM 
COR 1ERSTO E R. I,:) now. Compare its 
productivity, ease of use, and mainframe-

based feature; with your conventional PC 
CADsystem. (You am go right to work 
with your exi:ting CAD fi les. thanks 
to MICRO CADAMCORNERSl'O E's new 
oxr thta translator. ) 

Then cut up your obsolete software 
and send us the half with the label, along 
with your completed rebate coupon and 
proof of purchase for MICim CADA 1 
CORNERSTO E R. 1.3. We'll cut you a 
checkfor $1,000. 

CADAM's rebate offer is the ultimate 
de.Li on the "ultimate PC CAD production 
tool." But act fast. Rebate expire; December 
51, 1988. See your dealer today for 

quali lication detai ls am! rebate coupon. For 
the locltinn of your nearest dealer. phone 
CADAM toll-frt>e to<fay: 800-2)5-5 IO. 

MICRO CADAM CORNERSTONE . .. 
The Ultimate PC CAD Production Tool 

Please see 	us at COMDEX, Booth #4014 
and AUTOFACT, Booth #7080 

A LOCKHEED COMPANY 
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APPLICATION REVIEW 

Suit Yourself 

with Sprint 
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A high-end word 

processor that 

you can customize 

Lamont Wood 

Borland International , the firm 
that originated the pop-up soft­
ware genre with SideKick, has 
come up with another new 

gen re- soft software. 
Softness is the whole idea behind Bor­

land's new Sprint word processor, a full ­
featu red, top-of-the-line word process­
ing package that you can c ustomize 
beyond recogni tion, since the necessary 
source code and programming language 
are included with it. It also does a per­
fectly good job when it comes to produc­
ing a document, although it lacks many 
of the desktop publishing fu nctions of­
fered in other packages. For this review, 
I ran Sprint 1.0 on a 4. 77-MHz Eagle PC 
with 640K bytes of RAM and a 20-mega­
byte hard di k drive. 

Different by Design 
Borland touts Sprint as a word processor 
with multiple interfaces. This multiple 
interface capability is actually a product 
of Borland ' s design philosophy-Sprint 

isn ' tjust a word processing program; it' s 
also a macro-based programming lan­
guage designed for writing word pro­
cessing programs. Its verbs and syntax 
are reminiscent of C . When you run 
Sprint, you're actually running a pro­
gram in what Borland calls the "Sprint 
macro language." Unl ike the macro ca­
pabilities of other word processors, 
Sprint goes beyond printer file and key­
board interface modification to let you 
alter or rewrite any part of the program. 

Sprint includes the source code for its 
macros. Once you find and unpack them 
from an archive file on one of the distri­
bution disks, you can load them into 
Sprint as word processing documents 
and then study, modify. compile, and 
use them. Complete documentation for 
the macro language is included. 

The language is specially designed for 
writing word processing applications; its 
verbs deal mostly with text and menu 
manipulation . It also has global and local 
variables and conditional statements. and 
there's an interesting menu verb that han­
dles displaying a pop-up menu and exe­
cuting whatever command the user pick s 
from the menu list. 

It's fairly simple to load the source 
code for the user interface and change 
key assignments: You simply load and 
edit the source code as you would any 
other word processing document. For in­
stance, if your sloppy typing makes it ad­
visable to eliminate the command assign­
ment for Control-A , you can load the 
source file (SP.SPM) and find the list of 
keyboard assignments using the Find 
command; you'll see AA : WordBack. 
You replace WordBack with Null, save 
the file , and then load it as a macro defi­
nition, so that when your left hand slips , 
nothing happens. 

You could also use the Sprint macro 
language to write your own word proces­
sor from scratch. But budding word 
processor programmers had best take 
note- the source code for the main Bor­

co111i11ued 
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Sprint 1.0 

Type 

Word processor 


Company 
Borland International 
1800 Green Hills Rd. 
P.O. Box 660001 

Scotts Valley. CA 95066 

(800) 543· 7543 
(408) 438·8400 

Format 

Eleven 5 1.4 -inch lloppy disks: 3V2-1nch 

floppy disks available 


Language 
c 

Hardware Needed 
IBM PC or compatible with 384K bytes 
of RAM and two floppy disk drives or a 
hard disk drive 

Software Needed 

DOS 2.0 or higher 


Documentation 
362-page User's Guide 
388-page Advanced Reference Guide 
504-page Advanced User's Guide 
32-page Alternative User Interfaces 

Price 

$199.95 

$595 for five-user network license 


Inquiry 891. 

land interface macro is 73K bytes long . 
Word processor programming is not a 
trivial task . 

Sprint also come · with some interest­
ing canned macros (i nvoked through the 
Potpourri menu) for things like " trans­
pose letters " and "delete next para­
graph ." You can either call them up from 
a menu or assign a keystroke to each one 
and invoke them automatically . 

Presumably , you could keep adding 
macros and eventually rewrite Sprint to 
something that exactly suits your tastes . 
You could have Sprint automatically do a 
lot of little chores, like stripping out the 
Return for next line prompts that al­
ways sprinkle everything you download 
from certain electronic mail services­
or you can create entire programs, such 
as a text database for handling filing 
tasks (see Ii ting I) . But Borland is sell­
ing Sprint as a word processor, not a pro­
gramming language, so the package 
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should stand on the merits of it word 
processing features . 

Abundant Interfaces 
As shipped, Sprint 1.0 i bundled with 
nine interfaces: Microsoft Word , Word­
Perfect , WordStar , SideKick , Final 
Word II , EMACS , Borland Tutorial , 
Borland Simple, and Borland Advanced . 

The first three interfaces offer com­
patibility with the leaders in the word 
processing market , so their inclusion is 
to be expected. SideKick is a Borland 
product. Borland produced Sprint by ac­
quiring , rewriting , and enhancing Mark 
of the Unicorn's Final Word II , so Final 
Word 's interface was included . EMACS, 
a mainframe editor, was included be­
cause it was the precursor to the Final 
Word interface. The Tutorial and Simple 
interfaces are subsets of the Borland Ad­
vanced interface, which is the native 
Sprint interface. Borland is also working 
on other interfaces, including MultiMate 
Advantage and DisplayWritc. You can 
also create your own interface using 
Sprint 's macro language. 

The idea of having multiple interfaces 
seems to be simply to ease the user into 
using Sprint. Having a Microsoft Word 
or WordStar interface doesn' t mean that 
when you call up Sprint you'll be tricked 
into thinking you're using those pro­
grams. The interface basically covers 
keyboard reassignments and custom pop­
up menus that are overlaid on Sprint' 
main structure. 

Borland makes no attempt to clone the 
" look and feel ·· of the target software. It 
simply attempts to help users , habituated 
to one of these word processing pro­
grams, to get up to speed with Sprint by 
emulating the function key and key 
combinations these programs use. 

For instance, when using the Micro­
soft Word interface, that program's com­
mand menu doesn ' t suddenly appear 
along the bottom of the screen . Instead , 
Sprint 's one-line shaded status line ap­
pears there . But when you press Escape, 
a pop-up menu appears that lists the com­
mands you would normally see on the 
bottom of the Word screen, and the func­
tion keys have the same effects they 
would have if you were using Word . If 
you choose to load more than one inter­
face during the installation procedure, 
you can switch between them while edit­
ing a document. 

For the perplexed, there's a command 
that gets you an on-screen diagram of the 
assignment of the function keys, and a 
macro prints a quick reference card for 
whatever interface you're using . The Al ­
ternative User Interfaces booklet that 

comes with the documentation covers the 
basics for each. 

Sprint stores files in its own format, 
which is ASCII with embedded control 
characters, no matter which interface 
you use. But it does include translation 
facilities to convert to and from ASCII , 
DisplayWrite 4.0 (and other IBM Docu­
ment Content Architecture-formatted 
files), Microsoft Word , MultiMate 3.3 , 
MultiMate Advantage, WordPerfect 4 .0, 
and WordStar. You can also import Side­
Kick Plus Outlook outline files, but you 
can't export them back to SideKick. 

The Native Interface 
The Borland Advanced interface has sev­
eral ways of doing almost anything . To 
save a file, for instance, you invoke the 
Save command by pressing FIO to bring 
up the main menu , and then you scroll to 
the menu's File item (via the cur or keys 
or by pressing F) to call up the submenu 
dealing with file commands. (Or you 
could just press Alt-F .) You press S to 
scroll to the Save entry on the submenu . 
Or you can skip the whole process and 
just press Control-F2. Alternately, you 
could edit the interface macro as de­
scribed earlier so you can invoke it with 
any key combination you select. 

Meanwhile , on the screen, what you 
see is not what you get, and it may not 
even be approximately what you get 
when you're doing fancy formatting , 
such as columns or footnotes . Sprint has 
no graphics mode, and the screen dis­
plays straight text with embedded com­
mands . Changing to multiple columns or 
changing font sizes has no apparent ef­
fect . You simply see a highlighted BEGIN 
COLUMNS2, for instance , if you go to a 
two-column page. 

You can change fonts through the 
Typestyle selection on the main menu. 
Since the process of installing Sprint in­
volves specifying which printer (and font 
cartridge, if applicable) you're using, 
Sprint knows what typefaces are avail­
able and presents you with a list. To 
change to, say, 14-point Helvetica Bold 
(having installed the B cartridge on a 
LaserJet Plus or equivalent), you'd in­
voke the Font command under the Type­
style command and pick HelvBold from 
the list. The boldfaced command FONT 
HELVBOLDENDF appears with the cursor 
under the E in ENDF. All text positioned 
between HELVBOLD and ENDF appears in 
Helvetica Bold . 

The Customize Screen option replaces 
the highlighted screen commands with 
the actual control characters Sprint uses . 
This helps to diagnose formatting prob­

con1i111Jed 
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With additionalThe HP LaserJet 
memory you can evenSeries II Printe1: 
print sophisticated 300 

Nothing brings your DP! full-page graphics. 
ideas to li1e W<e the HP And with HP's ScanJet 
LaserJet Series II Printer- scanner, you can also 
frorn office memos to forms easily add photographs, 
to newsletters. As the leading laser illustrations and text. 
printer, it works with all popular PCs No wonder more people choose 
and PC software packages. And, with the originalover all other laser printers 
a wide range of fonts, you get more combined. 
options to create superior looking So call 1 800 752-0900, Ext. 900D 
documents. for your nearest HP dealer. 

F//OI HEWLETT 
~~ PACKARD 

~;;;;;~r,••,-

Prnn samples wcru «.:1 tcd usmg Microsoft Word. M1cru~t Ext.i!I. cmd AhJ1,,1..-.;: Pd~CM~lke r 
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Listing 1: This simple macro provides a look at Sprint's macro language. 
The routine formats a Spri1111ex1 file for use with Vemura Publisher by 
replacing quotation mark characters (ASCI/ 34) with printers' open or closed 
quotation marks (indicated in Ventura Publisher as <169> and <l70>, 
respectively). 

VenLura. : 	 Name o f macro. 
while {3 4 csearch) ( 	 search for ASCII 


34 {" ) o:::currences and 

when [ound move [orward 

one c haracte r. 


if i sloken If the new position is 

parL o( a word , 


{r c del ins rt "<169> ") back up, delete he " , and 

insert <169> . 


else Or , if Lhe positlon is no t 

part o( a word , 


c del ins rt " <170> ") 	 hack llp , delete Lhe " and 
in::ocrl <170> . 
This ) ends the " if t me" 
condition for the search . 

r oend 	 Means 11 revecse to -nd 11 

{i.e ., go to top of file ). 

Table 1: Benchmark results for Sprint versus Microsoft Word and 
WordPerfect. The use ofa mouse with Microsoft Word and Sprint gives both 
programs an advantage on the keystroke count test. All times are in seconds. 

Sprint 1.0 Microsoft WordPerfect 
Word 4.0 4.2 

graphics for version 1.0 in orde r to make 
the software useful on a broader range of 
hardware and to enhance performance . 
Sprint does, indeed, respond well , and 
its benchmark results were respectable, 
if not blazing , compared to Microsoft 
Word and WordPerfect (see table 1). 

1/0 Issues 
As for printed graphics, Sprint lets you 
use embedded commands to print Encap­
sulated PostScript Format (EPSF) graph ­
ics as part of a document , but it doesn ' t 
handle any other kinds of graphics files . 
There are also commands to draw lines 
and bars, but these , likewise, work only 
if you are using a Postscript printer. 
Sprint also makes provisions for using a 
Microsoft Mou e . 

Sprint includes a 100,000-word spell ­
ing dictionary and a 25 ,000-root-word 
the aurus . The dictionary has an auto ­
spell feature that you can set to beep 
when you misspell a word . The auto­
speller actually kept up with my typing 
(about 80 words per minute) , and I found 
the instant feedback valuable. 

Also included is a mail-merge facility 
for generat ing form letters, an outliner, 
tyle heels, and a glossary facility for 

capturing and replaying keystroke se­
quences . There are commands for creat­
ing indexes , which are dynamic (i.e., 
they follow page-numbering changes) . 

You can configure Sprint to ave text 
automatica lly - it updates your changes 
to a sepa rate "swap" file every time you 
stop typing for at least 3 seconds , so that 
a power outage or forgetting to save the 
file won't cost you a day ' s work. Sprint 
automatically retrieves unsaved changes 
from the swap file each time you call up 
the document. You can also set the inter­
va l between disk updates to any number 
from 0 (no update) to 60 seconds. This 
process is transparent ; it doesn't snag the 
keyboard or the display , and the only evi ­
dence that shows it occurring is the disk 
indicator light. 

You can have up to six windows open 
on the screen at one time , each contain­
ing either different documents or differ ­
ent parts of the same document , and you 
can shift text between windows. Each 
wi ndow stretches all the way across the 
screen , but the vertical size is adjustable 
and can be as shallow as one line. 

The documentation- a softbound 
user 's guide, an advanced user 's guide, a 
reference guide, and an a lte rnative user 
interfaces booklet-is thorough . How ­
ever, Sprint 's help screens are all that 
most users will need to get up and run­
ning . Also , while each book has an in­

cominued 

Keystrnke count 

Search and replace 

Reformat 4K·t:5yte file 

Convert ASCII to word processing 

Convert word processing to ASCII 

Print in columns 

Scroll text 

Load word processing file 

Save word processing file 

!ems. For example, in one document I 
created , I found that strange blank spaces 
and randomly positioned capital letters 
showed up in my printouts . Using the 
Customize Screen option, I discovered 
stray control characters in the file left 
over from my previous editing sessions. I 
deleted these, and the problem we nt 
away . Switching to control-character 
mode makes the text hard to read, how­
ever; tabs, for example, show up as ·r. 
and the actual tab spacing disappears. 

To get an idea of what your text looks 
like without actually printing it , you can 
use the Preview command . This formats 
the text as if Sprint were printing it, with 
headers, footers, and margins displayed 
on the screen. But the text has the same 
fixed size and spacing that the raw text 
on the word processing screen has . So if 
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you change to an 8-point proportional 
font, for example (so that a lot more text 
can fit on a line) , the text on the preview 
screen doesn't change size. Since the 
character size remains the same on the 
screen , and the margins stay the same, 
where does all the extra text go? 

The preview screen formats the text so 
that it shows the material that is flush 
aga inst either margin , and the extra text 
drops from the middle of the line. Except 
for the first and last words of each line, 
the material is gibberish . There's no 
harm in this, si nce the point is to see how 
the page is laid out, but it's a bit di con­
certing the first time you see it. 

According to Borland, a version that 
supports graphics mode is in the works 
and will run under OS/2 's Presentation 
Manager. Borland says that it avoided 



Small cash input 

for laser-quality output. 


F'fljj'I HE W LETT 
.:a P AC K ARD 

DEHH~ R!!nder: 

1'hiG lot t er war. pri nted on one of the fi nest printe r s a vailable 
today. 

The HP DcskJo t Printer . 

I t prints text and gr aphics moro c ri s p ond clonr than 24- pi n 
princors . And OG you cn n see from the c ha rt , it' s a lot quiet er 
than 24 - pin pr l nters , too . 

PRINTER NOISE LEVELS 

I t' s also easy to use. It does your important office tasks , bu t 
it ' s s mall e nough to fit on your desk. Everyt hi ng considered , 
it ' s t ho perfect per sonal printe r . 

And one of t ho most anazing fea t ures o r all is its price. I t ' s 
under $1 , 000. 

ca11 · us for tho name of your l oca l HP Dealer a t 1 800 752-0900 
Ex t . 908B. Then go soc r o r yours e lf why wo call i t laser - quali ty 
pri nt i ng. 

~Lr--
Richard Snyder 

The HP DeskJet Printer. 

Laser-Quality Output for Under $1000. 
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1 Exxon 

2 General Motors 

3 Mobil 

Ford Motor 

5 IBM 

Texaco 

El du Pont 
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9 Standard Oil of Cal 

10 General Electric 
11 Gulf Oil 

At lantic R1chf1eld 

Shell 0 11 

14 Occidental Petroleum 

15 US Steel 

16 Phillips Petroleum 

17 Sun 

18 United Technologies 

19 Tenneco 

20 IIT 

21 Chrysler 

22 Procter & Gamble 

23 RJ Reynolds Ind. 

24 Getty 011 

25 Stondard 011 (Ohio) 

26 AT&T Technologies 

27 Boeing 

28 Dow Chemical 

29 Allied 

30 Eastman Kodak 

31 Unocal 

32 Goodyear 

33 Dart & Kraft 

34 Westinghouse Elec 

35 Philip Morns 

36 Beatrice Foods 

37 Union Carbide 

38 Xerox 

39 Amerada Hess 

40 Union Pac1f1c 
41 General Foods 

42 McDonnell Douglas 
43 Rockwell Int. 
44 PepsiCo 
45 Ashland 011 

46 General Dynamics 
47 3M 

48 Coca-Cola 

49 Consolidated Foods 

50 Lockheed 

51 Georg1a-Pac1f1c 

52 Monsanto 

53 W.R . Grace 
54 Signal Companies 

55 Anheuser-Busch 

56 Nabisco Brands 

57 Johnson & Johnson 

58 Coastal 

59 Raytheon 

60 Honeywell 

61 Charter 

62 General Mills 

63 TRW 

64 Caterpillar Tractor 

65 Aluminum Co of Amer 

66 Sperry 

67 Gulf & Western Ind 

68 Continental Group 

69 Bethlehem Steel 

70 Weyerhaeuser 

71 Ralston Pur ina 

72 Colgate-Palmolive 

27million 

Americans can't read. 


And guess who pays the price. 

While American business is trying to stay competitive with foreign companies, it's paying an 

added penalty. The penalty of double-digit illiteracy. 
Believe it or no1, 27 million American adults can'1 read and write. Another 47 million are literate 

on only the most minimal level. That adds up to almos1 one third of our en1ire population ... and 
probably a disturbing number of your employees. 

What does illiteracy cost you? Get out your calculator. Illiterate adults make up 50%- 75% of 
our unemployed. Every year they cost us an estimated $237 billion in lost earnings. They swell 
our welfare costs by $6 billion annually and diminish our tax revenues by $8 billion. 

Illiteracy costs you through your community, too. It robs the place where you work and live of 
i1s resources. 11 undermines the po1ential of the people who make your products and lhe people 
who buy them. No dollar figure can be assigned to 1his. But over the years. this may be the 
costliest loss of all. 

Wha1 can your company do about lhis? It can join in local efforts to fight illi1eracy. 11 can 
volunteer company dollars and facil ities for better school and tutorial programs. It can invest in a 
more literate community. 

The first step is to call the Coalition tor Literacy at 1·800·228-8813 or till ou11he coupon be­
la.v. Do it today. You may find it's 1he grea1es1 cost-saving measure your company has ever taken. 

Aliterate 
America 
is a good 
investment. .. 

~~ 
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REVIEW 

SUIT YOURSELF WITH SPRINT 

dex, the documentation could use a cen­
tral index. There's no hint in the user 's 
guide of advanced features, such as col­
umn formatting, which are discussed in 
!he reference guide . 

Run for the Money 
Seen from a programmer's viewpoint , 
Sprint is a delight . Seen from a typisr 's 
viewpoint, however , it offers nothing 
new . Sprint's most unique feature is its 
programmabiliry. Bur how many typists 
want to write their own user interfaces? 
And even experienced users are more 
likely to cringe than salivate when pre· 
sented with yet another programming 
language. 

Putting programmability aside, Sprint 
offers most of the features of its competi­
tors and is adequate . However, it doesn't 
share the aspiration of the current gener­
ation of word processing programs: add­
ing desktop publishing functions (see 
"Word Processors for Desktop Publish­
ing" in the May BYTE) . For example, 
Total Word can capture screen graphics 
from other programs , and MASS- 11 
supports Lotus PIC , Hewlett-Packard 
Graphics Language , and EPSF files. By 
contrast, Sprint has no graphics mode, 
supports only Postscript graphics files , 
and you can create only lines and boxes 
with it. It also has no redlining, scientific 
equations , on-screen math , or other re ­
cent offshoots of the word processing 
features checklist wars. 

On the other hand, at $199 .95, Sprint 
is far less expensive than its rivals. It's a 
no-risk word processor that 's so easy to 
use that anyone brought in from a tempo­
rary office help agency could pick it up 
immediately. Sprint's multiple inter­
faces could also help users that are famil­
iar with different word processors to 
standardize on one word processing file 
format without having to learn a new 
keyboard interface . 

If your word processi ng needs are 
more sophisticated and you're willing to 
do some programming, Sprint is a word 
processor you can ultimately adapt to any 
project. If you want a word processor 
with capabilit ies that push the limits of 
technology. Sprint won't fit the bill. But 
if desktop publishing functionality isn't 
essential, or if you want a word processor 
you can alter to match your needs , then 
Borland has something for you . • 

Lamom Wood is a f reelallce writer ill the 
comp111er and electronics fields and lives 
in Sall Antonio, Texas. He has been using 
word processors professionally for more 
than JO years. He can be reached on BIX 
as "[wood." 



New Corporate Profile. 

This is the remarkable new, AT™compatible, TCS-4000. 


Like today's most successful corporate executives it's slim, 

effective, ready to do what has to be done ... and then some. 


Thanks to an advanced design, and the advanced 
manufacturing techniques needed to turn design 
into hardworking reali ty, the TCS-4000 is an ideal 
computer for even the most demanding corporate 
system requirements. Yet , its price is such that it 
can easily and effectively serve as a workstation. 

Key to the TCS-4000's enormous capabil it ies, 
f lexibility, and value is its sophisticated, 
fully featured motherboard . It allows you 
to qu ickly, simply, make the TCS-4000 
part of a network. In short, the TCS-4000 
Is a complete computer. There's little need 
to worry about selecting components 

since the motherboard includes floppy and hard 
disk controller, parallel and serial ports, and an 
EGA adaptor) , and a host of other features that 
add up to enormous capabil ities. 

At Tatung, the measure of technology is not 
how big it is, but how hard it works. The new 
TCS-4000 measures up. For complete details, 

call today. 

O TAT NG 
Advanced thinking is an ancient art. 
West (213) 979-7055 - Mid-West (817) 640·3175 

and peripherals. 
Tatung Company of America, Inc. ~=====~~ East (609) 395·6770 The TCS-4000, and its motherboard, 
2850 El Pres id io St ree t, Long Beach ,Cali forn ia 90810 

features an 80286, 10MHz, micro­ Tatung Sc ience & Technology, Inc. 
processor, 640KB RAM ...expandable 2060 Ringwood Ave., San Jose, CA 95131 
to 1 MB, 2 110 slots (all that's needed All trademarks are property ot m elr respeci lvo monul actu rttrs. 
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Poor Man's PostScript 

No longer must you invest a minimum of 
$4000 for a laser printer or $1800 for an 
upgrade card to take advantage of Post­
script, Adobe's standard page-descrip­
tion language (PDL). GoScript, a $195 
printing utility from LaserGo (9235 
Trade Place, Suite A, San Diego, CA 
92126, (619) 530-2400) , generates out­
put on a Hewlett-Packard LaserJet Series 
II printer from most PostScript files . 
And you don't even need a fancy laser 
printer. GoScript can produce PostScript 
documents on your lowly dot-matrix . A 
poor man's dream! 

Unfortunately , the dream withers 
under the harsh glare of reality . Because 
GoScript requires no intelligent laser 
printer controller board, you 'd expect a 
trade-off in processing speed . This 
trade-off, though, is hard to swallow. As 
a reference, I ran GoScript through the 
same benchmarks used for our Post­
script laser printer review (September 
BYTE) . I also used the same IBM PC AT 
with PageMaker and Adobe II lustrator to 
create and print Encapsulated Postscript 
files . In the review, the QMS Color­
Script I 00, a thermal printer with beauti­
ful output in four colors, posted the slow­
est time by far on all three speed tests . 
The large (30-page) text file printed in 
26:22 (minutes:seconds); the small (6 ­
page) text file printed in 6:02; and the 
I-page graphics file printed in 4: 57 . 

I started the tests by booting GoScript 
and sending the large text file to a dot­
matrix printer. Four pages and 90 min­
utes later, I aborted . The small text file 
poked through in 22: 15 , and the I-page 
graphics file took 15:40. I thought the 
throughput times might improve when 
printing to the LaserJet , but they actually 
got worse. The graphics file , for in­
stance, took 35:05 . 

For $195 , you may be willing to live 
with slow-motion throughput , but it ' ll be 
even harder living with the output . The 
dot-matrix printout approached illegibil­
ity, and the laser output , though much 
better, did not support special-effects 
features (e.g., rotation and shadowing) . 

Review 

GoScript uses Bitstream outline fonts 
rather than true Adobe fonts, but that's 
not the problem. Postscript was not made 
for dot-matrix printers, and it shows. 

When I ran GoScript on a 20-MHz 
80386 system, the times edged up to tol ­
erable limits . The graphics file came 
through at 3:03, and the small text file 
took 13 :38. Unfortunately , us poor folk 
can't afford 20-MHz 80386s. And so it 
seems PostScript must remain a luxury 
of the privileged elite. 

Adobe's Destiny: 

More Clones Ahead 

As hard as Adobe tried to stave off imita­

tors by employing proprietary scaling al ­

gorithms and hiding embedded font com­

mands, any industry standard-bearer 

must one day face the inevitable. Destiny 

Technologies (930 Thompson Place, 

Sunnyvale, CA 94086, (800) 874-5553; 

in California, (408) 733-3171) has 

joined the first wave of PostScript clone­

makers with the release of PageStyler 

POL. 


PageStyler has a 12-MHz 68000 CPU 
and 2.5 megabytes of RAM (upgradable 
to 4 .5 megabytes). The PC-resident 
board costs $1195 , but you ' ll also need 
the $495 software and at least one of the 
$100 printer interface cards (for the HP 
LaserJet Series 11, Destiny LaserAct II , 
Acer LP-76 , or Canon LBP-8 II). That 
still adds up to a significant savings over 
true PostScript boards. The software in­
cludes 13 base fonts. Options include an 
additional 22 downloadable fonts and a 
memory upgrade . 

The PageStyler software took a while 
to load (4:26) , but you can set up your 
autoexec file to do that. The large text 
file printed in 8:27, at the bottom of the 
heap compared to other PostScript print­
ers or even true PostScript boards such as 
the JetScript ($2495) . However, Page­
Styler handily beat out PC Publisher' s 
Kit, a Postscript clone we tested in Sep­
tember. The small text file printed in 
I :59 . Only the ColorScript was slower 
than that. PageStyler also came up slow 
on graphics throughput , posting a time of 
4:12. 

PageStyler , despite its slowness, did 
produce high-quality output. Destiny se­
lected Bitstream fonts over the Adobe 
versions , but the differences between the 
two , though noticeable, are not flagrant. 

Update 

PageStyler performs all the slick Post­
script effects : shading, rotation, curves, 
character manipulation , and shadowing. 
If you have a laser printer without Post­
Script capability , you should take the up­
grade plunge . The improvement in out­
put will startle you. Which upgrade path 
to take will be a harder choice to make. 
You can go with true Adobe Postscript or 
you can opt for a less expensive-and 
slower-clone. 

PostScript Printing from NEC 
NEC (NEC Information Systems, 1414 
Massachusetts Ave ., Boxborough, MA 
01719, (508) 264-8000) throws its hat 
into the Postscript ring with the Silent­
writer LC-890. The $4795 unit is actu ­
ally an LED printer, not a laser . It comes 
with a 10-MHz 68000 processor, 3 
megabytes of RAM , 35 resident fonts, 
and two 250-sheet hoppers. The rated 
speed is 8 pages per minute at 300 dots 
per inch. Interfaces include parallel , 
serial , and AppleTalk connections. 

The Silentwriter is one of the easiest 
page printers to set up and use . The toner 
cartridge snaps over the toner hopper for 
quick and clean loading. All functions 
and interfaces are configurable from a 
menu on the control panel , and a print­
density dial controls the print darkness . 

In addition to handling all of Post­
script' s special features , the Silentwriter 
produces exceptional print with particu ­
larly smooth gradations. NEC has gone 
with the real thing: true PostScript (ver­
sion 47) and licensed fonts from Adobe. 

The printer is slow, though. It came 
out near the bottom on all three of the AT 
speed benchmarks when compared to the 
printers reviewed in September . The 
large text file printed in 5:59 , the small 
text file in I :37, and the graphics file in 
3:03. The Silentwriter did much better 
on the Macintosh side, placing among 
the upper half of those printers tested . 
Inte rfacing through AppleTalk, the 
Silentwriter registered times of 7:40 on 
the large text file, I :30 on the small text 
file, and I :57 on the graphics file . De­
spite slow times , this is a solid product 
and a good buy. 

-Stanford Diehl 
Testing Editor, BYTE Lab 
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Advantages are 
enhanced by Tatung 
VGA provides 
significantly higher 
resolution . In fact , 
Image clarity is 37% 
higher than EGA. And 
while EGA gives you 
16 on-screen colors , 
VGA puts 256 colors 
(from a palette of 
262,144 colors) on 
a monitor's screen 
at a time. Distortion, 
ghosting, and even 
eye fatigue is sharply 
redu ced. In text 
modes, characters 
(even those with 
descenders like y, p 
and g) are more clearly 
defined thanks to a 
9 x 16 dot matrix. But, 
while the monitor is a 
vital part of a VGA 
system, we think the 
real key is the VGA 
card that goes with It. 

llJ r. J 
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The Tatung VGA card 
is all performance 
Ours is a 16·bit 
graphics array board 
with a single high 
speed, register com· 
patible, VGA chip ...a 
graphics controller 
that 's incredibly fast 
(it has a bandwidth 
more than 7 times that 
of other VGA boards)! 
You can access this 
speed through the 
16·bit data path to 
display memory, BIOS 
ROM, and 110. Our 
exclusive SwiftWrite 
makes the wait state 
virtually non·existant. 
More? With 16 colors, 
resolution Increases to 
800 x 600. On-board is 
a 256K DRAM; and the 
card is backward com· 
patible with EGA, CGA, 
MOA and Hercules 
graphics standards. 

'''"•·'•"r.,., ... P •' 
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Tatung Monitors 
del iver the new standard 
We offer the broadest 
line of VGA monitors 
available; 5 newly s tyl ed 
and engineered 
monitors. Each model 
provides 640 x 480, 
640 x 350 l ines of 
graphics resolution; 
720 x 400 lines for 
text. Tatung's new 
VGA monitors offer a 
broad range of 
features that con · 
tribute to their 
superior value: dark, 
non-glare CRT's , auto· 
matic vertical sizing 
encoding, multi-color 
text or reverse video 
switch, 110/220V swit· 
chable power supply, 
removable tilt/swivel 
bases...all supported 
by Tatung's full year 
warranty. 

•.• • ir. ,..: r 1"11· I '1·'' •,1 •,,. 1, ·"" 

Tatung bundles 
provide superior value 
By bundling VGA 
monitors and cards , 
Tatung puts VGA 
within the reach of 
everyone. In most 
cases, the Tatung VGA 
bundle will cost no 
more than EGA 
packages' That 's why 
we believe that feature 
for feature, dollar for 
dollar, the Tatung VGA 
bundle represents In· 
comparable value. The 
kind of value only the 
largest manufacturer 
of monitors in the 
world can deliver. 

In addit ion , Tatung 
offers users a huge 
advantage: a Ta tung 
VGA bundle Is 100% 
IBM!M VGA compa ti· 
ble and more...your 
investment in software 
!s fully protected. 

Tatung offers 
guaranteed compatibil ity 
Whenever a new stan· 
dard is introduced, 
system users have a 
justifiable concern 
about sof tware com­
patibility. That's why 
Tatung offers a unique 
guarantee• : if you 
note any software in· 
compa tibi l ities with in 
the 1 year warranty 
period, Tatung will 
correct them free of 
charge within 30 days, 
otherwise the full 
value of the Tatung 
VGA ca rd will be 
refunded. 

That's the Tatung 
VGA story. It 's a story 
worlh seeing. For 
comple le infor· 
mation,specifications, 
and the name o f 
the Tatung dealer 
near you , and to 
arrange for a 
demonstration , 
ca ll us today. 

~~ After all , seeing 

~~ •4.,.IJ i• boli.,ing 

~~. rnonitor thNG 
Mid- ~Ves r .- (<8213> 979-7osse Worfd 
East : 17) 640-317 • 
Tatung Co (609) 395.577g 
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... With a10 Day Trial Membership 

If you've thought about joining BIX 
hdi)fe hut weren't ·urc it was what you 
nri:tltd, now is the time to try it. Becau -e 
now for a limited time. we're inviting 
rou to try BIX for 10 days. If ar any 
timr during this 10 day trial period you 
don't feel BIX has made you a more 
knowledgeable micrornmputer user, 
\\'t' 

0ll refund your en ti rt· registration 
fee. You pay onlr for timl' spent on the 
system.' (See IO,~·OJ/ i11structio11 }or 
bo11r~1 · rates). 

ExploreBIX in rour homl' or oftkc. 
Put it · pmn:r to work for you and un· 
leash your full microcomputer potential 
- programming, de ·igning,specifying, 
researching - and morl'. 

Try BIX for 10 full days and sec what 
it can do for you. Explore more rhan 
160 conference,. Access vendor upport. 
Speak co expert consultants. Research 
new product · and sp;tems. and down· 
load public domain software. 

Prepare yourself for success 
It take a sharp mind and hard work 
to srn ' ahead, and haring the right 
tools helps. 

loday you can put one of the most 
powerfu l in trumcnt ·for career ad· 
vanu:mmt to work for you: BIX. 

• 	Learn about new products before 
Lhey hit the market. 

• 	Get quality marketplace feedback on 
the producesyou're thinking of pur­
chasing before you invest. 

• Research problems and find the ·olu ­
rions Lhat no one else has been able 
ro render. 

• 	Al:ce ·s some of the mo. t advanced 
public dom;tin softwan: available in 
Lhe indu. try. 

• 	Increase your working knowledge 
of micros to make more confident 
purcha ing decisions and recommen­
darion . 

join BIX and arm yourself with 
the latest in microcomputer-

related information 
BIX's t•xclusive Microbytes newswire 
gives you complete. daily up-ro·date 
computer industry information.You'll 
gain in ight from B)TE editors and writ ­
ers who analyze new produces and rheir 
potential impact, inform you of the 
latest mergers and an1uisitions, and re· 
port late-breaking ne\ from imporranr 
seminars and conferences. 

Talk to colleagues worldwide 
You 'll sray on cop of your company's 

bu inc s with BIX's electronic mail 
ervice. 

"Talk'' to your cast coasr, west coa~t 
- even European - contact aU in the 
same day. 

Or, ·imply rnmmunicate with OLher 
BIX u ers worldwide. hare information 
and ideas privatdy, or in conference. 

Choose any option for 
online access with aone time 

$39 membership fee 
• 	Use lastl'fCard VlSA or American 

Expre and begin .our JO day trial 
use of BIX right now. 

• 	ll1c lO day trial also applies if you 
open an individual pre-paid a cou n1 
on BIX Trial commences once we 
open your account and noti~· rou. 

• 	Other billing optionsincludingqual ­
ified corporate account arc avail:Jhlc. 
(Sorry,our IO day trial is not available 
for these accounts.) Call or write BIX 
for derails. 

sc credit cards for imrnediare 
acce, sor call the BIX Helpline for infor· 
mation on any other payment option at, 
l-800 -22 -2983 (from .S. and Canada) 
60) -92 -7681(in e' Hamp hire 
and el ewhere ). 

Act now! Our IO day trial offer i ­
subject to cancellation at any time. 

' 'Iii notifr BIX that you wi~h to discnntinul' . c:rl'icc: at any time during chc crial period. call the BlX Helpline. and your t·ntire mc:mhn hip kc: will ht· rdunded. 
"BlX can he acces. c:d ,·ia Tymnet throughout the llS. and Canada. For the: Tymncl numbrr nearest you , all the BIX Helpline or l)•mncc al I· 800 ·.H6 · 0 1~ 9 

t tf rour local Tymnet number is awll call you will rc:n·in.: additional hargcs from )'Our local phone companr al thc:ir prnailing rate. 
tt omincmal ll.$.'t)·nmct rates. Rates from other areas arc a1·ailahlc from BIX. 

Cirr:le 450 on Reader Service Card 





237 	 A Grand Vision 
by Janet Fiderio 

247 	 From Text to Hypertext 
by Mark Frisse 

255 	 The Right Tool for the Job 
by Michael L. Begeman and 
Jeff Conklin 

268 	 Hyper Activity 

IN DEPTH 

Hypertext 
I 

magine, if you will, walking into Card for microcomputers), and where 
the New York Public Library and it's going (CD-ROM). Janet describes its 
picking up a book on Mozart. You form and various functions, such as 
begin to read and learn that Mozart browsing, nodes, and links- aspects that 

was an Austrian composer in the late separate hypertext systems from normal 
1700s. You wonder what else was hap­ databases- as well as the two main di ­
pening in Austria then , so you go to the rections of recent hypertext research. 
card catalog, find a book on Austrian One of these directions, using hyper­
history, go to the stacks , locate the vol­ text for great libraries of information , is 
ume (if it 's not checked out), and read it the thrust of the article " From Text to 
before you continue. Hypertext" by Mark Frisse. To organize 

In this book, you find a reference to large volumes of textual material , you 
old Salzburg, and you wonder what it must convert and structure quantities of 
looked like. Back to the card catalog, and (hopefully) on-line text into hypertext 
the stacks, to find a book with images format. Mark deals with this process and 
from that time. Finally, you get back to its attendant problems. 
Mozart and read of a piano concerto The other research direction is using 
you've never heard . This time you head hypertext as an aid to problem resolution. 
for the library 's record collection and lis ­ In their article "The Right Tool for the 
tening room . Job," Michael L. Begeman and Jeff 

This process continues until you have Conklin describe the gIBIS system's ap­
either satisfied your desire for knowl ­ proach to system analysis. This system 
edge on the subject or worn yourself out provides a framework within which to 
sea rching for it, whichever comes first. present issues, take positions on those 

Now imagine sitting at your computer issues , and argue with those positions- a 
and bringing up a hypertext system on framework for constructive discussion. 
music . You begin to read about Mozart. Finally, in "Hyper Activity, " we pro­
When you wonder about Austrian his­ vide a variety of resources, including 
tory , you simply highlight the text and some current hypertext products, various 
request more information with a mouse educational institutions involved in hy ­
click or a few keystrokes . To find images pertext research , and a short, noninclu­
of old Salzburg, you use the same pro­ sive reading list . 
cess . And to hear the piano concerto? As the mass of knowledge we all must 
The same. assimilate in this multifaceted world of 

Sounds a lot simpler, doesn't it? The ours continues to grow, from Mozart to 
only restriction to this seemingly endless microcomputers, the future of hypertext 
fountain of knowledge is that the author systems looks bright indeed . 
of the hypertext system had to establish -Jane Morrill Tllzelaar 
the connections for you to follow and Senior Technical Editor, In Depth 
provide the additional knowledge for you 
to retrieve. 

In the article " A Grand Vision," Janet 
Fiderio delves into the mysteries of hy­
pertext: where it came from (Ted Nel­
son's Xanadu and Douglas Engelbart's 
NLS), where it is now (Guide and Hyper­
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INTRODUCING FUJITSU'S 

DL3000 SERIES PRINTER 


Ifyou 
to~k 
how 
much 
it costs,
this is the 
printer for you. 

Meet Fujitsu's new OL3000 series printers. All you 8,000 hour · 
everwanted from a 24-wire dot matrix printer at a 
suqJrisinglyaffordable price. 

Superb Paper Handling,Speed, and Quiet Operation. 
First, with just apush of abutton youcan switch 

between letterhead and computer paper: The built-in 
tractor with paper parking doe all thework. 

ext print fast. 288 characters per second,or one-page 
memos in IO seconds. 

Finally, print quiet. Quiet enough to let youcomfo1tahly 
carry on a conversation. 

Easier faster and quieter than the competition.Ask to 
see one.We II prove it. 

Comes Fully Loaded,Ready To Go To Work. 
The DL3000 printers give youcrisp graphic and 

exceptional letter quali ty printing. 
Theygive youan easy-to-use programmableoperator 

panel with memory for two different menus.And you'll 
he compatiblewith todays popular business systems 
and software. 

You even get an industry leading reliabili ty rating of 

High SP88d Draft 288 cps at 12 cllfMTBF. For years Speed Drah Ouallty 216 cps at 12 cjJI
Leite! Dua!!!! 72 cps at 12 cplof trouble-free Fonts Courter 10 

IJerformance. Prestige ent.e
Compressed

Cal1800- Optlonal Foot Card with 2 Foots per Card 
Paper HandlfllO Standard Pus/I TlactorS with Automatic626-4686 today Sheelloadlno and I'll* Parking; 0ptlona1

Single and !Jouble Bln Cut She8I Feedels 
for more in fi:ir- Acoustic Noise 55 dBA 

-""'-'"'"-'-~--'~"'--~~~~~-

mat ion on this I Interfaces cenuonlcs Parallel Ot RS232C Se11a1 
Emulations IBM Proprlnter XL. IBM Graphics

Or any Of QUr Printer.' Olablo 630• API .Epson JX809 

(with Color Option)
WOrld famOUS Color Option USO/ Installable Kit 

family of printers including daisywheel , dot matrix, 
laser and band. 

Because the more you ask, the morewe cando for you. 

A COMPANY WITH CHARACTER AND DRIVE 

FUJITSU 

FUJITSU A.MERICA. 
Computer Products Group 

FOR MORE INFORMATION ON THE DL3000 SERIES PRINTERS, CALL 800-626-4686 

O 1987, Fu)11tu Am1rb, Inc t0M, Proptlntor Xl a.tld Grtt>nlCt Ptfn1or are 'ecJlstered voekJmtutcs ot tnto,nauona1 Bullnea.s Mttel'tlnea CorDQratlon Epson JX80 1a a reg1111Hoa 1n1CM:1m.itrk or Solko Epson C0tDOr11t1on OlG l)fO f.i:J:O 1e, • 
1001,.are!O l rodomark ol Xo1o:c CorPofallon. 
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I N D EPTH 

HYPERTEXT 

A Grand Vision 

Hypertext mimics the brain's ability to access information 

quickly and intuitively by reference 

Janet Fiderio 

F 
or 1945, the vision 
was a grand one: an 
on-line text and re­
trieval system that 

contained not only post-war 
scientific literature but also 
sketches, photographs , and 
personal notes . The machine, 
called a memex , would let you 
browse and make associative 
links between any two points 
in the library . You could then 
record and traverse them at 
will. 

Vannevar Bush , President 
Roosevelt ' s science advisor 
and overseer of all wartime 
research, including the Man­
hattan Project , envisioned, 
yet never created, the mecha­
nism. It became the founda ­
tion for all hypertext systems. 
(See the text box "The Pio­
neer Spirit" on page 238 .) 
Now, 43 years later, hyper­
text applications are finding 
their way out of the research 

laboratories and into the market. 


What Is Hypertext? 

Hypertext , at its most basic level , is a 

DBMS that lets you connect screens of 

information using associative links. At 

its most sophisticated level , hypertext is a 

software environment for collaborative 

work , communication, and knowledge 

acquisition. Hypertext products mimic 


the brain 's ability to store and retrieve in­
formation by referential links for quick 
and intuitive access . 

Current hypertext programs don't use 
typical database record and file struc­
tures ; their databases usually consist of 
screen-size workspaces called nodes . 
You can fill these computer index cards 
with text, graphics, images, and audio 
and video data . Most hypertext imple­

mentations link nodes in 
either a hierarchical or non ­
hierarchical fashion · some 
support both structures. 

Early designers envisioned 
hypertext either as an envi­
ronment for interconnected 
writing and literature storage 
or as a sophisticated, multi ­
purpose research environ­
ment that encouraged cooper­
ative thinking on shared 
projects. Product develop ­
ment now proceeds on several 
fronts . Universi ties, includ ­
ing Brown, Carnegie-Mellon, 
and the University of North 
Carolina at Chapel Hill , are 
experimenting with hypertext 
systems as multiuser teach­
ing, library-reference, and 
writing environments. Com­
mercial hypertext appl ica­
tions-like on-line reference 
manuals and documentation , 
public information systems, 
authoring systems, coopera­

tive work ystems , and personal organi ­
zation tools-are either ava ilable or in 
development. 

Hypertext programs , and the free­
flowing databases that are their trade­
mark, have been adapted for electronic 
publishing, project management , sys­
tems analysis, software development , 
and CAD. You can also find software 

co11ti1111ed 
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The Pioneer Spirit 

everything from home-grown to rela­
tional databases. Some products let you 
distribute the database across a number 
of networked file servers to create a col­
laborative hypertext environment. 

When you use a hypertext application 
that you didn't help to author, you really 
see only the front-end of the program­
the user interface. The machinations of 
the back-end , the database, are hidden . 
Depending on the application , some sys­
tems feature highly developed front · 
ends, like those in CAI systems, or com­
plex back-ends , like those in research 
and cooperative work environments. 

As a system user, you have access to a 
number of indexing capabilities. You can 
create inverted files of words , phrases , 
or keywords in context and perform word 
or Boolean searches . Some programs let 
you c reate hierarchical indexes , like 
tables of contents, while others let you 
create content-based indexes, like the­
auri. Some systems let you create both. 
If you write applications or use a sys­

tem that doesn't delineate between au­
thor and user , you have access to hyper­
text's editing, linking , and development 
tools . You can author both simple and 
complex applications, depending on the 
hypertext system you use . In addition, 
many products let you invoke programs 
from your application at the touch of a 
mouse. These programs can be short and 
macro-like or 'large conventional pro­
grams that you would normally run from 
the operating system. 

Not surprisingly, the only thing stan­
dard about hypertext systems is that there 
are no standards. It's a new technology 
with creative new implementations. One 
emerging standard, the Standard General 
Markup Language (SGML) , lets hyper­
text authors create links across various 
applications . Although you usually hear 
SGML described as an electronic-pub­
lishing standard indicating type sizes and 
formats, it also features useful docu­
ment-structure cross-referencing and in­
dexing commands . Most text editors can 
read links created with SGML. 

A Discrete Affair 
To use a hypertext system, you must get 

annevar Bush designed a simple 
machine by today 's standards. It 

used microfilm and photocells to store 
its data. But Bush, who was President 
Roosevelt's science advisor, dreamed 
up an information organization and re­
trieval scheme bold enough to influence 
two hypertext pioneers 20 years after 
the fact. 

The first researcher influenced by 
Bush•s concepts of associative links and 
browsing was Douglas Engelhart. His 
research at the Stanford Research Insti­
tute in the early 1960s centered around 
using computers to augment human in­
tellect. At that time, he began develop­
ing the On-Line System, or NLS, now 
called Augment and used internally for 
several projects at McDonnell-Douglas . 

Augment is an on-line work environ­
ment. In its original form, it served as a 
storage receptacle for memos, research 
notes, and documentation; as a commu­
nication network, since on-line confer­
encing was possible; and as a shared 
work space where researchers could 
plan and design projects. 

Still running on a DEC 20, Augment 
stores information in a sophisticated hi­
erarchical structure allowing nonhier­
archical branching. Since speed was 
important, Engelhart invented the 
mouse as an input device. He also came 
up with the concept of viewing filters. 
Via filters, you can view a shortened 
version of the statement or file, which 
lets you move quickly through a hyper­
text database, scanning for only perti­
nent data. In fact, Engelhart was the 
first to use an FlO context-dependent 
Help system, an integrated mail system, 
multiple windows, and a shared screen. 

While these developments helped 
researchers deal with complex multi­
dimensional problems, Ted Nelson took 
Bush's concept a step further. Nelson 
envisions hypertext as an on-line net­
work holding the world's literary trea­
sures under one roof. Xanadu is his ver­

(e.g., outline processors , teleconferenc­
ing systems, and windowing products) 
that borrow some, but not all, hypertext 
techniques . 

In Many Flavors 
Hypertext systems come in many flavors 
and support varying tasks. Typical hy­
pertext software consists of a text editor, 
graphics editor, database, and browsing 
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sion of the publishing utility of the 
future. It is, perhaps, the most well­
known hypertext system. It was Ted 
Nelson, in fact, who originally coined 
the word hypertext over 23 years ago to 
mean nonsequential writing. 

As designed, Xanadu will be an ever­
expanding publishing environment that 
millions of people could use to create, 
interact, and interconnect with linked 
electronic documents and other forms 
of hypermedia, such as movies, audio, 
and graphics . It's designed to run in 
parallel on many networks of servers . 
On a basic level, a storage manager lets 
you create links between like topics and 
then keeps track of the origins , varia­
tions, and interconnections of the text. 

Xanadu documents consist of native 
bytes, the original document and inclu­
sions , information originally found in 
other documents, and hidden pointers . 
Links are attached to byt~. You can ask 
the system to tell you where bytes came 
from, and you can ask to see them in 
their original form. 

Since the number of documents 
created via Xanadu's system can be im­
mense, the system tracks documents 
using a four-part designator that can lo­
cate the server, user, document, and 
contents. (For a detailed explanation of 
the tracking scheme, see "Managing 
Immense Storage" in the January 
BYTE.) Xanadu is more than just an on­
line reference system, however. It's also 
an interactive writing and conferencing 
environment. 

One of the most radical points about 
Xanadu is that existing programs won't 
operate under it. New applications will 
need to be developed for it to gain wide­
spread acceptance. 

A Xanadu prototype is now up and 
running on a Unix-based Sun worksta­
tion. Nelson claims that products based 
on the Xanadu hypertext concept will 
ship sometime in 1989 (see the item in 
Microbytes in the July BYTE). 

tool for three-dimensional viewing. (The 
browser is usually a graphic that you use 
to become oriented within a database 
filled with many nodes .) Bit-mapped 
displays, a mouse, windows , icons, and 
pull-down menus are all standard hyper­
text tools. 

The various systems have one under­
lying database, and so far there ' s no 
DBMS standard . Current products use 

used to parsing your information into 
small discrete units , or nodes , which 
consist of a single concept or idea. In 
theory , nodes are both semantically and 
syntactically discrete. The information 
contained in a node can usually be dis­
played on one computer screen. In situa­
tions where you need more space, some 
programs let you create longer nodes that 
scroll up from the bottom of the screen. 

Nodes can come in two varieties: 
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typed and untyped . An untyped node is a 
box for information. It has no label or de­
scriptor, so you can fill it with anything. 
A typed node is labeled , and the descrip ­
tor helps you determine the style of infor­
mation contained in the node . Types help 
you to classify nodes or define special ­
ized operations. They are also helpful 
when you ' re browsing through a database 
looking for a particular area of interest. 

One system that uses typed nodes is 
gIBIS, the Graphical Issue-Based Infor­
mation System from MCC (Microelec­
tronics and Computer Tec hnology 
Corp.). It 's a prototype designed for sys­
tems analysis of complex problems. It 
lets you create three basic types of nodes: 
issue nodes , descr ibing an issue you wish 
to discuss with your work group; position 
nodes, describing an assertion that re­
solves an issue; and argument nodes, 
containing your objection or support for 
a position node. Organizing nodes in th is 
manner helps gIBIS users navigate easily 
through a complex hypertext network. 
(For more details , see the article " The 
Right Tool for the Job" on page 255.) 

You can also combine nodes to form 
composite nodes . These are composed of 
related subnodes that can be handled as a 
si ngle object or broken out into individ­
ual elements. You can create icons to re ­
flect the contents of a composite node for 
easy access. You can also rearrange sub­
nodes if needed. 

Depending on the hypertext product 
you use, nodes can be displayed on the 
screen one at a time , as in Apple 's Hy ­
perCard, or in groups , as in NoteCards 
from Xerox Palo Alto Research Center 
(PARC), a system designed for idea pro­
cessing (see figure 1) . 

The Mjssing Link 
In general. links are used to connect the 
nodes. A hypertext link is like an elec­
tronic footnote , an endnote, or a paren­
thetical phrase. That is, just as footnotes 
and parenthetical phrases direct readers 
of printed material to related points or 
further topics for research, hypertext 
links connect you to associated text or 
ancillary information. 

Links, therefore , are the mode of 
transportation in a hypertext network. 
You follow them to move about between 
various nodes. You can usually embed 
them in text and then edit and review 
them to ensure that they are valid . You 
can also create, delete , or change link 
attributes. 

Links must have two qualities : Your 
computer must be able to trace or follow 
them, and they must be able to transport 
you quickly from one node to another. 

Usually one or two keystrokes or the tap 
of a mouse button is all you need to trans­
port you from one node to the next. The 
total time required to traverse a link is 
small , usually only a second or less. 

While it' s normally up to you to create 
links between nodes, some products can 
create links automatically; this ability 
may be useful for systems that need to 
cross-reference large text databases. Sys ­
tems such as NoteCards also let you 
" type" links. A typed link specifies a 
particular relation ship between two 
nodes, one that you define. 

Links can do more than just connect 
two nodes, however. Depending on the 
hypertext system, links can connect an­
notations to a document (including notes 
and comments, like electronic Post-its) 
and provide organizational information, 
such as where the text fits in a table of 
contents or where it originated. There­
fore, links can help define the node' s re­
lationship to other nodes within the data­
base. Links may also clarify the contents 
of charts and graphics by connecting the 
graphics to explanatory information like 
longer descriptions. 

Links usually originate at a ingle 
point, like a sentence, called a link refer­
ence . Their destination, called a link ref­
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erent, is usually a node, a chunk or re­
gion of text. 

Points and Buttons 
A poim is a single character, token, or 
icon that " points out" a link in a docu­
ment. It's usually identified by either the 
name of the destination node, the link , or 
an arbitrary string, and by whether it's a 
source or destination point. 

HyperCard and Guide (from OWL In­
ternational) refer to points as butlons. 
Buttons can trigger the display of addi­
tional information, traverse a link, or 
activate a program. They can be repre ­
sented by text or icons , or , as in Hyper­
Card 's case, they can even be invisible. 
(For more information on these two pop­
ular microcomputer hypertext systems, 
see the text box " What about Micros?" 
on page 242 .) 

A Bird's-Eye View 
Hypertext systems are designed to let you 
browse through or quickly peruse associ ­
ated nodes . While this feature is impor­
tant , it can also be a problem, because in 
large hypertext databases, you can forget 
how or why you got to where you are. To 
alleviate this problem of disorientation , 

continued 
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Figure 1: NoteCards' display ofmultiple nodes. Note that the lower two nodes 
further clarify the topic introduced in the upper left node. (Graphics courtesy of 
Frank Halasz from MCC.) 
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many systems provide a tool called a 
graphical browser. 

The graphical browser is a node that 
contains a structural diagram of a net­
work of nodes . Browsers usually supply 
a global or " zoom lens" map of the net­
work . You can use the browser to orient 
yourself or to move directly to an area 
you ' re interested in by selecting that 
point on the screen with a mouse (see fig ­
ure 2). While not all systems provide a 
graphical browser, most attempt to pro­
vide some type of overview system that 
helps you stay oriemed in the network 
and visualize how information is linked . 
In large hypertext environments consist ­
ing of hundreds of nodes, browsing tools 
are especially important because it ' s so 
easy to get lost. 

A browser can also help you decide on 
your next action. For example, Sym­
bolics' Document Examjner, an on-line 
hypertext documentation system for 
Symbolics• Lisp machines , uses its 
browser, the Show Overview command, 
to help you quickly locate information. 
The command displays a tree-structured 
view of related nodes called records . By 
repeatedly using this command, you can 
get a feel for the context of the surround­
ing subject area and familiarize yourself 
with an area of interest. 

A Variety of Tools 
Depending on the particular product you 
use, commands and features may vary. 
Some hypertext products use a path to 
help you find your way through a net­
work. Paths are default routes through 
a database ; they guide or direct you 
through an ordered list of nodes. 

When you follow a path , you are really 
letting the original author guide you to 
the next logical node, which relieves you 
of navigational duties. An example of a 
system that used paths is Textnet , created 
by Xe rox PARC resea rche r Ra nd a ll 
Trigg. It was designed as a multiuser lit­
erary-exchange system for the scientific 
community. 

A viewing filter is another interesting 
hypertext tool. Basica lly , a fi lter does 
exactly what you 'd think it would- it 
suppresses detail. By filtering the lower 
level of a node 's contents, you can scan 
quickly through a network for the infor­
mation you need. 

Where the Products Are 
The availability of wi ndowing products 
and low-cost workstations with high-res­
olution graphics and storage options like 
CD-ROM have made the development of 
hypertext products more attractive . Fif­
teen or more systems are now used in 
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universities and in research centers such 
as MCC and Xerox PARC, and commer­
cial product are in development. 

Hypertext systems vary significantly , 
dependi ng on the applications and users 
they address . They a re designed for 
either single-user or multiuser applica­
tions and are most commonly run on 
workstations, although more and more 
microcomputer applications are becom­
ing available. HyperCard and Guide are 
perhaps the best known of the microcom­
puter products. 

Typically , you'll find four types of hy­
pertext systems: problem-resolution sys ­
tems, on-line browsing systems , library 
or literary-exchange systems, and mu lti ­
purpose systems. Depending on the type 
of system, the tools available may differ. 

Systems designed primarily for prob­
lem resolution and network creation fea­
ture tool s that help you defi ne and ana­
lyze data through structured types of 
links and nodes . These systems help you 
organize elements in unstructured prob ­
lems and feature commands that let you 
create and modify internal links between 
concepts quickly. 

Most importantly , the tools can usu ­
ally suppress details through viewing fil ­
ters similar to those in Douglas Engel­
bart' s On-Line System (NLS) . (NLS is 
now used as a prototype for several col­
laborative-work projects at McDonnell ­
Douglas under the name Augment. ) Such 
products might be used for systems an­
alysis, idea processing, or authoring new 
applications. Augment and gIBIS are ex­
amples of systems designed to be prob ­
lem-resolution work environments . 

Just Browsing 
Hypertext systems created primarily for 
browsing, such as CAI programs or on ­
line reference manuals , have fewer user 
tools for editing or link creation . These 
systems featu re clear , understandable 
screen displays for presenting informa­
tion and easy-to-operate browsing com ­
mands for perusing it. For example, the 
Document Examiner fe atures a clean , 
book-like user interface and heuristic On­
line string and keyword searches. You 
use these features to browse through the 
documentation , sometimes viewing in­
formation in several levels of detail . 

Like many other browsing systems , 
the Document Examiner won ' t let you 
modify a referenc:e manual, but you can 
keep a chronological record of recent 
searches or information of interest using 
the Bookmarks Pane. You can save per­
sonalized bookmarks and use a mouse to 
call bookmarks for fast retrieval. And 

cominued 

Figure 2: NoteCards · displays can hold a significant amount of information. In 
this screen shot , a graphical browser (lower left) takes up much ofthe display space; 
a contents node, a copies node, and an index node are also displayed; and pages of 
relevant information are shown at the lower right. (Graphics courtesy ofFrank 
Halaszfrom MCC.) 
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you construct and test 
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Get started now by building this 
fully PC· compatible computer 

Now you get it all . . . training for one of 
America's fastest-growing career oppor­
tunities ... training to service all com­
puters . .. training on a total computer 
system. Only NIU can give you the well­
rounded Lraining you need, because only 
NRI gives you a complete computer 
system ... computer, monitor, floppy 
disk drive, hard disk drive, software, 
even test instruments like a DMM and 
logic probe to work with and keep. It all 
adds up to training that builds the 
knowledge and ability you need to suc­
ceed as a computer service specialist. 

Get inside the newest Sanyo Computer 
- fully compatible with the IBM PC * 
As an NRI student, you 'll get total 
hands-on training as you actually build 
your own latest model Sanyo 880 Series 
computer from the keyboard up. It's 
fully compatible with the IBM PC and, 
best of all, it runs programs almost twice 
as fast as the PC. As you assemble the 
Sanyo 880, you 'll perform demonstra­
tions and experiments that wlll give 

you a total mastery of computer 
operation and servicing techniques. 
You'll do programming in BASIC 
language-even run and interpret 
essential diagnostic software. 

Understanding you get only 
through experience 
You need no previous knowledge to 
succeed with NRI. You start with the 
basics, rapidly building on the funda­
mentals of electronics with bite-size 
lessons. You perform hands-on experi­
ments with your NRI Discovery Lab 
and then move on to master advanced 
concepts like digital logic, micrcr 
processors, and computer memories. 

Learn at home in your spare time 
You train in your own home at your 
own convenience, backed at all times 
by your own NRI instructor and the 
entire RI staff of educators and 
student service support people. They're 
always ready to give you guidance, 
follow your progress, and help you over 

the rough spots to keep you moving 
toward your goal. 

Free 100- page catalog tells more.. . 
send today 
Send the postage-paid reply card today 
for NRI's 100-page catalog that gives all 
the facts about computer training plus 
career training in robotics, data com­
munications, '1'VIaudio/ 
video servicing, and 
many other fields. If 
the card is missing, 
write to NRI at 
the address 
below. 
*IBM is a registered 
trademark of I ntemationnl 
Business Machines Corp. 

lflR#scHoots 
McGraw·Hill Continuing Education Center 
3939 Wisconsin Avenue ~''~ 
Washington. nc 20016 l~na• 

We'll give you tomonow 

OCTOBER 1988 • BYTE 241 



I N D E P TH 

A GRAND VISION 

What about Micros? 

W ant to test the hypertext waters 

and see what all the hoopla is 
about? Well , if you don' t have a work:­
stat.ion handy , two of your primary op­
tions for microcomputer hypertext envi­
ronments are OWL lnternational 's 
Guide and Apple's HyperCard. 

Guide 
Guide, which runs on both the Macin­
tosh systems and the IBM PC AT and 
compatibles running Microsoft Win­
dows, is a general-purpose hypertext 
tool (see "Guide" by William Hershey 
in the October 1987 BYTE). A few of 
the applications you can develop with it 
include on-line documentation, story­
boards, E-mail , and CAI courseware. 

Guide lets you create dynamic lay­
ered documents. The " guideline" net· 
work is organized in both a hierarchical 
and a nonhierarchical manner . To move 
about hierarchically , you use replace­
ment buttons, which follow embedded 
menus. You can also use note buttons to 
bring up complementary infonnation, 
such as a definition of a word or phrase. 
An inquiry button, which reveals the 
other buttons at your disposal, is also 
available. 

To follow nonhierarchical links, you 
use the reference button, which will 
jump you to a new document or a differ­
ent section of the document you' re in. 

Guide 2.0 uses an internal script lan­
guage to let you execute external pro­
grams from your Guide document. You 
can also access and control videodisk 
players and modems via the serial port. 

terns . One such system, being beta tested 
by Boeing for Knowledgeset Corp. , is an 
on-line maintenance manual for the 
Boeing757. 

On-Line Libraries 
Systems envisioned to support mammoth 
on-line libraries, documents, and docu­
ment creation and critiquing, such as Ted 
Nelson's Xanadu , are the third major 
application group of current hypertext 
systems. These systems will probably 
feature complex, multiple structured 
back-ends, or databases , that can store 
everything from collaborative notes and 
research to E-mail, documents , and 
whole libraries . 

Unfortunately, these systems will be 
difficult to implement because of the 
complexity and size of the task. Before 
such systems can become a reality. we 
must develop a standard user interface 
and a central storage system. In addition , 
we must be able to maintain the network 
such that all links are legitimate, copy­
rights and royalty issues are addressed , 
and the systems are fast enough to meet 
the needs of the general public. 

Significant research in this area has 
been completed. Ted Nelson and his col­
leagues have worked on Xanadu for 
years . Randall Trigg ' s system, Textnet, 
let users store archival documents, mak­
ing time-consuming research unneces­
sary. The system allowed collaborative 
writing and the critiquing of new docu­
ments . It featured two types of nodes­
those containing text and those contain­
ing tables of contents of other nodes. The 
system defines over 80 types oflinks. 

While many of the designs for the 
original on-line library systems had to be 
implemented from scratch, researchers 
at Bellcore are working on a hypertext­
like front-end to connect existing on-line 
encyclopedias, libraries, and wire ser­
vices. When completed, Telesophy, as 
the design is called , will let you access 
CD-ROM, recorded speech, and image 
archives . (Putting existing text onto a hy­
pertext system is a challenge in itself. 
See the article "From Text to Hyper­
text" on page 247 .) 

Several well-known hypertext prod­
ucts function as general-purpose sys­
tems . You can customize these products 
to fit your application or simply to ex­
periment with hypertext itself. Note­
Cards, HyperCard , and Guide are three 
such systems. 

In the Driver's Seat 
Regardless of the application, to use a hy­
pertext system correctly , you must real-

continued 

you can display a piece of documentation 
in an editor window while you write pro­
gram code in another part of the screen. 

The Document Examiner is particu­
larly interesting because it's integrated 
into the software-development environ­
ment that it supports . It lets you scroll 
through the entire Symbolics software­
development product documentation . 
The hypertext implementation of this 
documentation has an estimated 11,000 
nodes and 23 ,000 links . 

Another system designed for struc­
tured browsing by a large user base is 
ZOO, developed in 1972 at Carnegie­
Mellon University and installed in 1982 
as a computer-assisted information-man­
agement system on the USS Carl Vinson, 
a nuclear-powered aircraft carrier. Its 
applications included an on-line policy 
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Last , but not least, a version called 
CD-Guide lets you create CD-ROM ap­
plications. OWL also markets a devel­
oper's toolkit so software developers 
can use Guide as a frame for an on-line 
help system. 

HyperCard 
HyperCard , avail.able for the Mac U, 
the Mac Plus, and the Mac SE, is a per­
sonal organization tool and a simple 
database manager (see "HyperCard" 
by Gregg Williams in the December 
1987 BYTE). It is also a commercial 
software developer 's tool and is in use 
in some corporations as a front-end to 
the mainframe database. 

This system uses screen-size cards 
(or window-size cards on the Mac II) 
organized into topic-related stacks to 
create simple databases. One card is 
displayed at a time. Touching your 
mouse cursor to a button on a card exe­
cutes a script written in HyperTalk, 
HyperCard 's programming language. 

You can browse through already­
created stacks (stack:ware), paint and 
type, author new cards and stacks, and 
write and edit HyperTalk scripts. (It's 
fairly easy to write scripts with Hyper­
Talk because of its English-like syntax .) 

HyperCard applications have been 
deve.loped in many areas. Much stack­
ware is available in the public domain . 

Editor's note: An assortmenr of public 
domain stacks can be found on BlX in 
the "stackware " area ofthe listings con­
ference. See page 3for more details. 

manual and an on-line maintenance 
manual with a videodisk attachment. 

The commercial version of ZOG is 
KMS (Knowledge Management System) 
from Knowledge Systems. ZOG/KMS 
uses frames instead of nodes; frames are 
connected by two kinds of links, hierar­
chical and cross-referential. To help you 
navigate through a network, frames are 
formatted with a name, a title, a body, 
tree items linked to lower-level links , 
and special and command items. For 
simplicity and speed, ZOG and KMS use 
neither overlapping windows nor a 
graphical browser. The developers fo­
cused , instead , on fast text-search capa­
bilities , multiuser support, and a mini­
mal system-response time. 

CD-ROM is particularly well suited as 
a database for hypertext browsing sys­
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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 al their 
own PC . 

MICRO.CAP li, which is based on our origi· 
nal MICRO-CAP software, is a field-proven, 
second-generation program. But it's dra· 
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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. 
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and Macintosh .~ 'l1le IBM version is CGA. 
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to tell you more about analog solutions in 
the fast lane. 

• Integrated schematic editor 
• Fast analysis routines 
• High-resolution graphic output 
• Standard pans librnry of 500• types 

•IBM versions only. 

• 1hlnsienl, AC, DC, and FFT roULines 
• Op-amp and switch models 
• Spec-sheet-to model converter• 
• Printer and plotter• hard copy 
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1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 
(408) 738-4387 
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IN DEP T H 

A GRAND VISION 

Capital

Gain. 

T ime and 

again, you've 
heard it said, "To 
make money, you 
have to have money:' 

The truth is, you 
have to know how to 
save money before 
you can think about 
making more. 

That's why more 
and more people are 
joining the Payroll 
Savings Plan to buy 
U.S. Savings Bonds. 
That way, a little 
is taken out of 
each payer eek 
automatically. 

In no time, you'll 
have enough Bonds 
for a new car, your 
child's education, even 
a dream vacation. 

Whatever you 
save for, Bonds are 
the safest, surest way 
to gain capital. 

~~ s:r... 
i'L~v-~ 

Take~~· 

. stocK'~Gs"~ 

inAmerica. 
When yo11 pu.t port ofyo11r 1>uvi 11gs 

into U.S. Savings Bonds you're 
helping to build a brighter future 
for your cu untry c1 nd for yourself. 

'-'!ti A put>lie strvltc 01 ttt. ls put>' lc1 tlon 
~ 100 Tl:ut Attve r111lng Councd. 
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hypertext systems 

give you control when 


you may need 

guidance. 


ize that you are in the driver 's seat. Hy­
pertext products won't think for you. 
They have no artificial intelligence . 
They might help you clarify and manage 
your thoughts or speed you through your 
research, but you are in control. Your 
value judgments determine what to in­
clude in the database, what type of links 
to create , and how to organize topics . 

If you use an on-line hypertext docu­
mentation system, you decide which 
nodes to access and which links to fol­
low . If you follow obscure paths , you 
may find it hard to locate information. 
Likewise, if your associative powers are 
weak and you create meaningless links, 
you may well end up with a worthless 
database. To put it simply, branching 
documents , like hypertext , require 
greater attention from both the system's 
users and its authors. 

The Problem with Hypertext 
Hypertext is an immature technology 
with many problems yet to resolve . Per­
haps the most difficult part of creating a 
hypertext system is not building the user 
interface but creating sound underlying 
data models that can be maintained. 

Since hypertext systems need to be 
maintained, systems designers should 
watch for uncontrolled linkages , which 
will become maintenance problems. Just 
as large software programs with many 
patches can turn into "spaghetti" code, 
so a hypertext system can turn into a 
morass of meaningless, obscure connec­
tions and references . Hypertext systems, 
therefore, must let you edit and delete 
links and nodes easily. 

Another problem for some users is that 
some hypertext systems give you control 
when, in fact, you may need guidance. 
You may, for example, get lost following 
obscure links before you have a firm grip 
on the basics of the subject area you're 
trying to research. 

When you're reading printed text, a 
good author will guide you through a net­
work of interrelated , relevant points . 
With hypertext, you guide yourself and 
make your own associations- at the risk 
of taking the wrong turn and getting lost. 

Even experienced hypertext users can get 
lost in large hypertext networks . While 
graphical browsers may help , the lack of 
visual and spacial cues can still be disori­
enting. One of the valuable attributes of 
printed copy is that it has such cues. 

Another issue is the difficulty of 
breaking a thought or a segment of infor­
mation into a node. Themes in a docu­
ment or thought can be very tightly inter­
woven, so much so that breaking the 
information into discrete nodes would be 
detrimental. Therefore , not all literature 
is suited for a hypertext literary system. 

On a similar note , even though infor­
mation may have discrete components, 
you may not be at the level where you 
perceive these units when you are con­
structing a hypertext application. In such 
cases, you might break information into 
nodes prematurely and at a later time re­
alize that your logic was skewed. Then 
you would need to edit, rearrange, or re­
title the information. 

Unfortunately , such changes are not 
well-supported by all hypertext systems 
at this time. Virtual structures-nodes, 
links, or composites-would be useful in 
this situation. They would change dy­
namically when you add or delete nodes 
and links, depending on their descrip­
tions. Virtual structures are similar to 
relational database views . 

One last concern is that many hyper­
text systems are really only suited for 
new application development. Convert­
ing existing applications to hypertext is a 
difficult task because the file structures 
are so different. 

Tremendous Potential 
Augmenting human intellect with the 
help of hypertext is a grand vision in­
deed , one worth exploring. Hypertext 
applications , including interconnected 
writing, on-line libraries, and collabora­
tive work environments, have tremen­
dous potential. Current products are just 
the forerunners of more sophisticated ap­
plications , and we will probably see 
many hypertext features in mainstream 
software packages. 

But hypertext is still in its infancy; im­
plementation and design problems and 
standards issues must be resolved . Just as 
it takes a writer time to shape and mold a 
good short story, it takes time for the 
structure of new concepts to gel and for 
practical applications to emerge. But the 
concepts that underlie hypertext , wheth­
er they go by that name or another, will 
be with us for a long time to come. • 

Janet Fiderio is a BYTE technical editor. 

She can be reached on BIX as "jfiderio." 




MEET THE GUYS WHO CHEATED 

DIGITAL EQUIPMENT CORPORATION 


OUT OF $60,000,000. 


With their software. you can do el'erything a $!000 DEC terminal does - 0 11 your PC -for a 111cre $245 . 

The suave and debonair gentlemen bandits who sit 
be fore you virtually invented D C terminal emulation 
fo r the IBM personal computer. 

To the uniniti ated, what that means is th is. 
With thei r oft ware. you can doevery th inga$ 1,000 

DEC1erminal eando - right on your own PC - fo r the 
paltry sum o r onl y $245. 

Has bu s ines been good fo r our heroes? 
You be t: to the luneof60 ,000 users, who would 

otherwi se have blithely gone out and bought DEC 
terminals. 

Doe th is make DEC happy? What do you think. 

Heavy DEC Experience + Heavy IBM 
Experience= Perfect Emulation. 

T he producl these wi zards invented is VTERM/220. 
And the reason it ' o good, fra nkl y, i. that nobody has 
more experience than they do in DEC emul ation on a PC. 

With VTERM/220 you can emula1e DEC' VT220. 
VT I02, VTI O I, VT IOO,and VT52 1erminals. 

Ofcourse, there's emula1ion and I hen there ' 
EMULATION. Th is is TRUE EM ULATION. Com­
ple te! Comprehensive! Thorough! Fas t! Accurate ! 

Install ation 's a snap. Setup is a simple full- creen op­
e ration . You can wggle belween DOS and !he terminal 
screen and put mainframe dala direc tl y into PC pread­
sheet and data base producls such as Loi us 1-2-3™, 
dBa. e™ and Multipl an™. And for fil e trans fer, !here ' s 
XMODEM, AS C II Kermit or VT RA NS. ourown 
hi gh-speed, error-correcting prolocol. 
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One last word from the Robin Hoods ofsoftware. 

Are there o ther terminal em ul alors? 

Of course Ihere are. 

But we invented DEC termina l emul a ti on a t 


Coeffic ienl. We know the subtle1i es , the littl e fealures 
(and 1he big ones) tharmake an emulator a joy to use. 
And we' ve incorporated them all into VTERM/220. 

Ju t ask any ofour 60,000 u. ers. 

They paid us the highest compliment ofall. 

They chose our software over the rea l thing. 


r------------------- ,I A free working copy or their oftware. Free? Yes, free . I 
I There's only one way IO experience the speed. power. and I 

simpli1.: ity of VTERM/220. Try it.
I Send me a free, lime- limi ted. full -blown working copy nf I
I VTE RM/220. which is mine lo keep. I 

'.J Send me a free. 1ime-limi1cd fu ll -blown working copy of your
I new VTERM/4105 or UVTERM/4208 Tektron ix graphics I
I .tenninal cmu :ator~. I 
I amc I 

T itle------ ----------- ­
! Comp<11ty I 
I ~~ I 
I I 
I Telephone ( ) II I am a 0 us~ __,,,,....d- c-·a-le-r-.- - ------- ­ I 
1 Coefficient Svstems Corporation II 611 Broadway, New York. New York 10012 IVoice: (212) 777-6707. ext. 421 Fax : (2 12) 228-3137 
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L------------------- ~ 
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IN DEPTH 

HYPERTEXT 

From Text 

to Hypertext 


Traditional tools like outline processors already incorporate 
many ofhypertext's lessons 

MarkFrisse 

0 
ne reason hyper­
text is attracting 
so much attention 
these days is that 

more and more people are 
communicating via electronic 
media . Equipped with a 
modem and a microcomputer, 
you can spend a good bit of 
time readjng electronic bulle­
tin boards, composing elec­
tronic mail messages, con­
tributing to group databases , 
and preparing large docu­
ments for printing and dis­
tribution. 

However, communicating 
through these channels means 
that you often have to inte­
grate fragments of text into 
your personal computer ar­
chives. You can do this by 
placing text items as separate 
entries into a file system, 
which works as long as you 
don't have too many interde­
pendent files to manage. Hy­
pertext programs provide another alter­
native for information storage. 

But hypertext can be used for more 
than creating simple databases of 3 by 5 
cards. You can also use these programs 
to convert on-line versions of a printed 
document, such as a book, into hierar­
chical hypertext skeletons amenable to 
complex user-specified interactions. The 
examples included in this article come 

ILLUSTRATION: ROBERT TINNEY © 1988 

from converting part of a manuscript for 
a medical textbook into an experimental 
hypertext handbook using Xerox's Note­
Cards. You can follow them to learn 
some of the tips you 'II need to tum text 
into hypertext. 

Setting Up the Cards 
Hypertext lets you rearrange text. In the 
early systems described by Theodor Nel­

son and Douglas Engelhart , 
the basic unit of text is a single 
character. New documents 
are created by linking charac­
ters from different docu­
ments. For instance, charac­
ter strings from Romeo and 
Juliet could be merged with 
those from Julius Caesar to 
create a new play entitled 
Caesar and Julier. 

While this approach is ex­
citing, it isn' t widely adopted 
in hypertext design . A second 
approach, which is advocated 
by developers of systems such 
as Xerox's NoteCards and 
Apple's HyperCard, speci­
fies a nondecomposable data 
structure, often called a card. 
You define cards both in 
terms of the types of data 
structures they support (e.g., 
text, bit-mapped graphics , 
and video) and the operations 
that can be performed on the 
data structures (e.g., text in­

sertion and deletion) . 
To map a flat-text file onto a set of hy­

pertext cards, you first decide how much 
text you want to place in each card and 
then create a program that will perform 
this transfer with minimal intervention. 
If your text file consists of a series of E­
mail items, addresses, or telephone con­
versation summaries, you can easily fit 

continued 
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each item from the text file into a sepa­
rate card. Ifan essay or other lengthy text 
file is not divided into logical sections , 
you usually must place an arbitrary num­
ber of paragraphs onto a card . You can 
write sentences into scrolling text fields, 
but this approach can detract from the 
power of the card metaphor. 

But the organization of some flat-text 
files can't be characterized as eith.er a 

series of discrete, unrelated paragraphs 
or a single lengthy text file. The medical­
handbook text files used in these exam­
ples are hierarchically structured docu­
ments . A specific set of identifiers­
either Roman numerals, uppercase let­
ters, integers, or lowercase letters-pin­
points each level of the hierarchy (see 
figure 1). Because the text between the 
identifiers consists of only a few sen-

II. 	 Pathophyslologlc mechanisms. Respiratory failure can be separated into oxy­
genation failure and ventilation failure. While the two may occur together, it is 
useful to separate them to understand their pathophysiology and management . 
In addition, critical tissue hypoxia may result from nonpulmonary factors that 
influence oxygen delivery, and these must also be considered in comprehen­
sive treatment. 

A. 	 Oxygenation failure. The transfer of oxygen from alveolar air to pulmonary 
capillary blood is affected by the partial pressure of oxygen in the alveolus 
(PA02), the diffusion of oxygen across the alveolar-capillary membrane, and 
the matching of alveolar ventilation to capillary perfusion. The five mecha­
nisms that may lead to a low arterial oxygen tension (Pa02) are low inspired 
oxygen tension, alveolar hypoventilation, diffusion Impairment, mismatch of 
ventilation to perfusion, and right-to-left shunt. The goal of oxygen therapy is to 
relieve critical hypoxemla. Although clinical criteria are important, serial ABGs 
are crucial to plan and evaluate treatment. 

1. 	Response to oxygen administration depends on the underlying patho­
physlology (see sec. II.A). Three patterns are common. 

a. 	Hypoxemla caused by mild to moderate lung disorders. This pattern Is 
typical of flu and asthma. 

b. 	Hypoxemla caused by severe lung disorders is more refractory to sup­
plemental oxygen, and potentially toxic concentrations are often typical 
of severe disorders. 

Figure I: A representative section ofa medical handbook. The idemifiers are (in 
order) Roman numerals, uppercase leuers, integers, and lowercase letters. 

St .II . PHYSIOLOGIC MECHANISMS 

II. Physlologlc mechanisms. Respiratory failure can be separated into oxygenation 
failure and ventilation failure. While the two may occur together, It is useful to separate 
them to understand their pathophysiology and management. In addition, critical tis­
sue hypoxia may result from nonpulmonary factors that influence oxygen delivery, 
and these must also be considered in comprehensive treatment. 

S1 .II.A. OXYGENATION FAILURE. THE TRANSFER OF OXYGEN 

I S1 .11.B. VENTILATION FAILURE IS PRESENT WHEN THE I 
St .11 .C. OXYGEN DELIVERY AND TISSUE OXYGENATION 

S1 .11.D. INSPIRATORY MUSCLE FATIGUE OCCURS WHEN THE 

Figure 2: A hypertext card from the same section ofthe medical handbook. The 
card contains only the text delimited by the idemifier II and the identifier A. The 
titles ofother child cards denoted by uppercase B, C, and Dare visible on the 
hypertext card but not on the page displayed in figure 1. 
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tences or paragraphs each, it's appropri­
ate to use these identifiers as card delim­
iters (see figure 2). In text files with 
many sentences between delimiters , you 
might have to obtafo a line or paragraph 
count to decide when to start a new card. 

Making the Connections 
Hypertext's power resides in the links 
that weave isolated cards into a unique 
graph-structured fabric . When you 
transform a flat-text file into hypertext, 
you must recognize two distinct classes 
of links. The first, structural links, en­
forces the mapping between the conven­
tional document and the hypertext skele­
ton. These links must be generated by 
programs, text parsers, that convert con­
ventional text into hypertext. The second 
class, user-defined links , lets you create 
new, nonsequential paths through text. 

Each collection of cards in a hypertext 
document has some underlying order 
maintained by structural links (see fig­
ure 3). The order of cards in a random­
file hypertext database (e.g. , recipes, 
phone numbers , and so on) can be arbi­
trary and quickly modified through stan­
dard sorting techniques. The order of 
cards representing a lengthy essay is se­
quential and usually static. E -mail 
stacks can be ordered by topic , and, 
within a topic, by date of receipt. In a 
hierarchically structured document like 
the medical handbook, card order resem­
bles a tree. In this case , the limbs of the 
tree declare the structural relationships 
between cards . 

A text-parsing program converts flat ­
text files into hypertext documents. The 
underlying structure of the flat -text file 
determines the text parser's complexity 
and function . 

For example , database parsers can 
look for new record identifiers . These 
identifiers signal the system to create a 
new card and to copy the new record's 
contents to the new card. Parsers for es­
says can simply allocate to each card in 
tum as many paragraphs of text as will 
conveniently fit on each card. Parsers for 
mail systems, on the other hand, might 
require a list of acceptable identifiers 
and, for each topic, a pointer to the last 
card filed under the identifier. Parsers 
for hierarchical documents can use an 
ordered list of identifiers to create a hier­
archical hypertext consisting only of 
cards and structural links. 

For each possible set of identifiers, 
there exists only a limited number of 
"acceptable" tokens that lead to creation 
of a new card and appropriate links. For 
example, if you were placing text from a 
section labeled "V .C.2.a." into a card, 
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the acceptable identifiers would be any 
member of the set VI , D, 3, b (see figure 
4). If the identifier read was D, the cur­
rent subtree "C.2.a." would be popped , 
a new card of level "VI.D." would be in­
stantiated, and a structural link between 
card "VI." and card "VI.D." would be 
created . Defining card identifiers appro­
priately is critical for simple, rapid pars­
ing of hierarchical documents . 

Although most flat-text file parsers 
employ ad hoc grammars, the parsing 
process will be simplified if document­
definition language standards become 
more widespread. One of these, the Stan­
dard Generalized Markup Language 
(SGML), appears particularly promis­
ing. SGML emphasizes document struc­
ture over document appearance. For ex­
ample, the standard might identify a 
string as a " section heading," but it 
would not make any statements about the 
section heading's font or size. 

SGML also lets individuals or groups 
define logical structures for new docu­
ment types. This flexibility increases the 
likelihood for standards in specialized 
and highly technical publishing niches. 
Finally, the interest hown in SGML by 
the federal government has encouraged 
the development of a number of tools for 
authoring, revision, and document pars­
ing. Conceivably, these tools can be used 
to simplify the conversion of text already 
in electronic form into personal or com­
munity hypertext. 

Finding the Right Card 
Creating a hypertext from a flat-text file 
is rather simple . You exploit document 
identifiers to parse the file and create the 
new data structure. Developing the soft­
ware that lets you access appropriate por­
tions of a hypertext document is much 
more difficult. Most hypertexts let you 
access cards through several methods. 

First, the initial cards in many hyper­
text documents contain a brief table of 
contents . This method provides you with 
an overview of the overall organization of 
the hypertext document. Browsers are 
another way you can find a card . They 
are useful when you want to peruse small 
lists or card networks . String pattern­
matching is the third card-access meth­
od. It's useful when you think that the 
search will retrieve a small number of 
useful cards and very few, if any , useless 
cards. 

Unfortunately , there are many situa­
tions where these methods are inade­
quate. The table of contents method fails 
when a card can be filed under any one of 
several categories, which requires you to 

continued 

An unstructured hypertext (3 by 5 cards) 

Do 
DD DD 
oao o 

A sequential hypertext (essay) 

DDDDDD 
A structured hypertext for mall 

A hierarchical hypertext 

Figure 3: Hyperte.n file-card arrangements. Some applications, like unsorted 
recipes or telephone logs , require only a random ordering. Long essays generally 
require a sequential ordering. Mail files resemble trees with a strong sequential 
component. Complex documents in outline format require hierarchical data 
structures. 
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search many categories to find desired 
information . Browsing can be laborious 
if there are many cards to peruse, and 
pattern matching fails if the desired card 
uses a synonym (poor recall) or if there 
are many unwanted cards containing the 
same search string (poor precision). 
Therefore, you need alternative methods 
for both card indexing and card retrieval. 

Hypertext Indexing 
You can, however , exploit two powerful 
document-indexing techniques in hyper­
text. The first, indexing using a con­
trolled vocabulary, classifies each docu­
ment by one or more members of a finite 
set of descriptor terms. The National Li­
brary of Medicine's Medical Subject 
Headings (MeSH) system is one of the 
best examples of this approach . 

This 15 ,000-term hierarchical vocab­
ulary is used to classify most of the 
world 's medical literature. Its principal 
advantage is that it is a widely agreed­
upon vocabulary implemented by ex­
perts in the field of medical classifica­
tion . This ensures that properly trained 

/~ 


Figure 4: The characters preceding each section ofthe handbook serve both as 
delimiters to assigning text to a card and as identifiers to control the parsing a11d 
creation of links between cards. The leftmost tree is a part ofthe subtree present 
when the active card is V. C. 2. a. The arrows depict each possible new card 
identifier. The rightmost trees depict the trees that would result from the detection 
ofeach legal identifier. 
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users , and effective programs, retrieve 
equivalent queries . 

Unfortunately , there are two major 
shortcomings to indexing small hyper­
text documents with controlled-vocabu­
lary terms that are developed for larger 
documents. First, you must create the 
vocabulary so that each card is classified 
by at least one term, and you must have a 
relatively uniform distribution of classi­
fication terms among all hypertext 
cards . Both criteria are difficult to 
achieve. Second, the contents of the 
cards using the index terms must be clas­
sified manually , a prohibitive expense 
for most hypertext authors . 

You can use a second powerful docu­
ment-indexing technique, classification 
with an uncontrolled vocabulary, when a 
structured body of index terms is not 
available or when cost factors prohibit 
the controlled-vocabulary method. The 
uncontrolled-vocabulary method creates 
inverted indexes by eliminating stop 
words (e.g . , the , are, a) , removing suf­
fixes (e.g . , -s, -ing, -ed) , and retaining 
word roots as indexes into the text file . 

For example, the sentence "The lungs 
are inflated " creates the index terms 
" lung" and "inflate. " In general , the 
index file will be about one half the size 
of the text file . Proponents of this ap­
proach argue that, for most domains, it is 
as effective to retrieve information this 
way as it is via controlled vocabularies. 
Moreover, the software needed to create 
these indexes is readily available. BUl for 
many applications, the space required by 
the indexes and the problems that occur 
because of misspellings and synonyms 
offset the benefits of indexing with an 
uncontrolled vocabulary. 

Making the Best Match 
Adding information-retrieval approaches 
commonly used for larger documents 
could make hypertext systems more 
powerful and responsive. How you im­
plement these approaches depends on the 
structure of the underlying hypertext. In 
unstructured, highly modular hypertext 
(e .g., unrelated cards with significant 
amounts of free text on each card), the 
hypertext is really just a "folder" con­
taining many tiny documents. In these 
settings, you don 't need to enhance tradi­
tional free-text document-retrieval tech­
niques. If, on the other hand , you have 
created a highly structured hypertext, 
you must exploit retrieval techniques . 

In the hypertext medical handbook 
prototype, the power of uncontrolled­
vocabulary indexing techniques that 
measure card content wa combined with 
heuristic card-weight propagation func ­
tions that reflect card context. This was 
done so that the user could identify the 
"best" set of cards for browsing about a 
requested topic . The system doesn 't try 
to identify a card with "the answer" to 
the query . 

For example, if a hierarchically struc­
tured hypertext contains several poten­
tially useful sibling cards whose parent 
doesn't contain text relevant to the query , 
you could design the system so it presents 
you with a sequential list of the sibling 
cards (see figure 5). As an alternative, it 
could just show you the parent card and 
provide a note on the card saying several 
of the children appear to contain useful 
information (see figure 6). 

The good point about the second op­
tion-seeing the parent card-is that it 
conveys additional information concern­
ing the context in which the various child 
cards are stored. This means you can bet­
ter judge their relevance. 

There are three basic steps to imple­
menting this approach. First, define a 
utility function that calculates a card 's 
intrinsic " utility" based on the query 
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Figure 5: This graph displays only the imrinsic card utilities resulting from a 
query. Cards with positive values contain one or more terms in common with the 
query terms. Cards with a value of0 do not contain any ofthe query terms. 
The graph displays only structural links between cards. 
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Figure 6: Here, a graph displays the total card weights, which are the sum ofthe 
intrinsic card utilities based on card content and the propagated weights based on 
card context. Even in this simulation , the propagation ofweights has a marked 
impact on the ranking ofcards and suggests that the lower subtree might prove to be 
a good candidate for browsing. 

terms and card contents. Then, identify a 
method that propagates these weights to 
neighboring cards so that cards with con­
textual information are recognized . Fi­
nally, use both the intrinsic utility and 
the propagated weights to identify which 
cards should be considered candidates 
for graphical browsing. Let's analyze 
each of these steps in greater detail. 

Weights and Measures 
A card's utility is due in part to the corre­
spondence between terms within the card 
and the query terms stipulated by the 

user. This component of card utility is 
called the intrinsic weight , and the value 
can be calculated using a modification of 
Salton' well-known algorithm. 

This algorithm a signs term weights 
to cards as a function both of the fre­
quency of occurrence of the term in the 
entire search space and of the number of 
cards containing the term . The algorithm 
assigns a higher weight to ca rds contain­
ing infrequently used terms and also to 
cards containing several occurrences of a 
term that is not found in many other 

continued 
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ca rds. The formula is as follows: 

weightu = 	k x frequ X (log(n) 

- log(docfreq1) + l) 


where weightu is the weight component 
of card i due to term j; k is a constant; 
frequ is the number of occurrences of 
termj in card i; n is the number of cards 
in the collection ; and docfreq1 is the 
number of cards containing the termj. 

A card's utility also depends on its re­
lationship lo other cards. The term ex­
trinsic weight describes the component of 
a card's total weight contributed by prop­
agation from neighboring cards. In the 
hypertext medical handbook, a card's 
extrinsic-weight component depends on 
the weights of its immediate descendant 
card . The following formula represents 
this dependency: 

totalweight, = E weight,1 

+ 
I 

!_ E totalweightJ 
y d 

where y is the number of immediate de ­
scendants of card i, and dis an immedi­
ate descendant of card i. 

This propagation function is called re­
cursively from the leaf cards to the root 
card . A graphical display of the search 
subtree and card weights (see figure 6) 
serves as a road map for browsing. 

Term-weight assignment and propaga­
tion allow for cards to be ranked on the 
basis of an estimate of their utility to the 
user. In general, you hope for a ranking 
that will produce a short list of cards that 
arc distributed throughout the hypertext. 
In this situation, you can quickly explore 
various subtrees, jumping from one loca­
tion to another. You can, however, re­
trieve more aberrant lists. Consider, for 
example, the common case where the 
second-highest-ranking card is the par­
ent of the highest-ranking card. 

Presenting both cards on the browsing 
candidate list may suggest that the cards 
represent two markedly different ave­
nues for browsing rather than the actual 
state of term-weight predominance in a 
single subtree. As an alternative, you 
could remove the highest-ranking child 
card and display only the parent, under 
the assumption that the increased context 
provided by the latter outweighs the de­
crease in weight due to card content. 
However , if th is process is applied recur­
sively, you ultimately will arrive at a 
card list containing only the root of the 
tree. You can apply several heuristics to 
manage these aberrant cases. One of the 
most useful heuristics halts the replace­
ment process when the replacing parent 

card is of some fractional weight of the 
original highest-ranking card. 

In addition to the obvious traditional 
problems associated with uncontrolled 
indexing vocabularie and full - text 
document retrieval, the approach used 
throughout this article is limited in many 
other ways . First, the propagation func ­
tion does not take into account graphs, 
cycles, and link types with different se­
mantics. Second, the current approach 
can ' t exploit user feedback in any mean­
ingful way. 

It would be desirable to update card 
weights dynamically on the basis of user 
responses to the card 's contents . Unfor­
tunately, most alternative approaches to 
this problem (e.g., Bayesian updating or 
Connectionism) appear too impractical 
for routine use. 

Learning Its Les.wns 
Many points about creating and using 
hypertext are already clear. First , you 
have to distinguish hypertext programs 
from hypertext documents. You can use 
hypertext programs for tasks ranging 
from replicating mundane 3-by-5 card 
files to creating complex hypertext docu­
ments consisting of multiple interrelated 
cards and links . This distinction is cru­
cial, since only card content is important 
for simple 3-by-5 card files , but both 
content and context are important when 
creating true hypertext. 

Second, it's easy to build hypertexts 
and add links incrementally, but it's dif­
ficult to use hypertext effectively . Even 
with extensive search capabilities and 
graphical browsers, it's not always possi ­
ble to retrieve desired information or to 
avoid getting lost in a hypertext graph. 

Third, the computational complexity 
of information-retrieval algorithms sug­
gests that alternative computer architec­
tures might be more useful. 

Finally, it's clear that many problems 
in the field are unresolved . Will effective 
updating and revisions require that links 
be bidirectional? Can we arrive at a stan­
dardized set of hypertext card types 
(e.g., text, graphics, sound, and video)? 
Will hypertext systems provide a true ad­
vantage over other media? 

Traditional tools like outline proces­
sors have already incorporated many of 
hypertext's lessons. Similar innovations 
will affect E-mail, collaborative work 
tools , and others in the future. • 

Mark Frisse is an assistant professor of 
medicine and medical informatics at the 
Washington University School of Medi­
cine in St. Louis , Missouri. He can be 
reached on BIX as "editors. " 
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Even the systems design process falls within the realm 
ofhypertext 

Michael L. Begeman and Jeff Conklin 

H 
ypertext is an 
ideal model for 
the systems de­
sign process. We 

have been working on a hy­
pertext project, the Design 
Journal , to provide a systems 
design team with a medium in 
which all of their work can be 
computer-mediated and sup­
ported . This includes such 
traditional documents as re­
quirements , specifications, 
high-level design, and the de­
sign document itself; it also 
includes scenario , design re­
views, interviews with users, 
designers' early notes and 
sketches, design decisions 
and rationale, internal design 
constraints, meeting minutes, 
and so on . 

The Design Journal places 
particular emphasis on cap­
turing the design rationale as 
the center around which to in­
tegrate all the other documen­
tation. This rationale includes design 
problems , alternative resolutions (in­
cluding those later rejected) , trade-off 
analyses among these alternatives, and a 
record of the tentative and firm commit­
ments made during problem resolution . 
We have built a running prototype of the 
Design Journal; it's based on the Issue­
Based Information Systems (IBIS) meth­
od and is called glBIS (graphical IBIS) . 

ILLUSTRATION : ROBERT TINNEY @ 1988 

The IBIS Method 
The IBIS method was developed by Horst 
Rittel (see reference I) and is based on 
the principle that the design process for 
complex problems is fundamentally a 
conversation among the stakeholders 
(i.e. , designers, customers , and imple­
menters) in which they pool their respec­
tive expertise and viewpoints to resolve 
design issues. Any problem, concern, or 

question can be an issue and 
may require discussion (if not 
agreement) for the design to 
proceed. In the IBIS model, 
this argumentation consti­
tutes the design process. 

IBIS focuses on articulat­
ing the key Issues in the de­
sign problem. Each Issue can 
have many Positions. A Posi­
tion is a statement or assertion 
that responds to the Issue. 
Often Positions are mutually 
exclusive, but they needn't 
be. Each Position, in turn, 
can have one or more Argu­
ments to support or object to 
it. Thus, each separate Issue 
is the root of a (possibly 
empty) tree; its children are 
Positions, and their children 
are Arguments. 

There are nine kinds of 
links in IBIS. For example, a 
Position Responds -to an 
Issue, and this is the only 
place you can use the Re­

sponds-to link. An Argument either Sup­
ports or Objects-to its Position. Issues 
can Generalize or Specialize other 
Issues, and they can also Question or be 
Suggested-by other Issues, Positions, and 
Arguments. (The remaining two links 
are Replaces and Other.) 

A typical IBIS discussion begins when 
someone posts an Issue node containing 

continued 
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a question such as "How should we do 
X?" That person can also post a Position 
node proposing one way to do X, as well 
as some Argument nodes to support that 
Position. Someone else can post a com­
peting Position responding to the Issue 
and can support the Position with Argu­
ments, and so on. New Issues that the 
discussion raises can also be posted and 
linked into the nodes that most directly 
suggested them. 

There is no stopping rule, nor is there 
a particular way of registering Issue reso­
lution by agreeing on some Position. The 
goal of the discussion is for each stake­
holder to try to understand the elements 
of the others' proposa ls , and perhaps to 
change the others ' minds . The method 
inhibits unconstructive rhetorical moves, 
such as argument by repetition and name 
calling, and supports more constructive 
moves , such as seeking the central issue , 
asking questions and giving answers, and 
being specific in supporting your own 
viewpoint. 

In implementing gIBIS, some changes 
and extensions have been made to allow 
needed flexibility, but the method has 
been changed as little as possible. The 
extensions to IBIS in the current glBIS 
tool are three: an additional Other type 
for nodes and links , as an escape mecha­
nism when you can't find a way to ex­
press a thought within the IBIS frame­
work; an additional External type for 
nodes that contain non-IBIS material , 

such as requirements , document-;, design 
sketches, or code; and the ability to let 
Positions specialize or generalize other 
Positions , and to let Arguments special­
ize or generalize other Arguments . 

The glBIS Tool 
Three technological themes guided our 
design of gIBIS. First, we wanted to ex­
plore the capture of the rationale behind 

The browser 
lets you see the IBIS 

graph structure, its 
nodes, and their 

interconnecting links. 

the design. Second, we wanted to sup­
port computer-mediated teamwork, par­
ticularly the kinds of design conversa­
tions that might be held over networked 
computers , electronic mail, or news (see 
references 2 and 3) . Third , we needed an 
application with an information base 
large enough to allow us to investigate 
the navigation (searching and browsing) 
of very large information spaces. 

Photo 1: The g/BIS interface. Note the graphical browser (lefr), the structured 
index (upper right) , the control panel below the index window, and the inspection 
window (lower right) . 
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The pattern of glBIS usage falls into 
two categories: Some people use the tool 
primarily as an isolated hypertext tool 
for structured thinking and design, while 
others use it primarily as a vehicle for 
structured communication. 

The basic gIBIS interface is divided 
into four windows (see photo 1): a graph­
ical browser on the left, a structured 
index into the nodes on the top right , a 
control panel below the index window, 
and an inspection window in which to 
view the attributes and contents of nodes 
and links. This interface is somewhat un­
usual among hypertext systems: To view 
the contents of a node or link, you must 
select it, and the contents will display in 
the inspection window. 

The Browser 
The browser lets you sec the IBIS graph 
structure, its nodes, and their intercon­
necting links . Most of it is dedicated to a 
local view of the network: a zoomed-in 
view of the current area of interest , with 
nodes and links in full detail. The lower­
right portion of the browser contains a 
global overview: a zoomed-out view of 
the entire network without node labels, 
link-type icons , and secondary links. A 
rectangular overlay indicates the scope 
and position of the current local view. 

You can scroll the browser window by 
using traditional scroll bars or by "snap 
scrolling" (clicking the mouse anywhere 
within the local view to center that loca­
tion in the window). This method lets 
you fine-tune the position of the display 
and scroll diagonally without having to 
reposition two independent scroll bars. 
You can also scroll to an area outside the 
local view by repositioning the local­
view indicator in the global-view win­
dow. You simply drag the rectangle to a 
new area within the global view to up­
date the local view. 

The browser supports a direct-ma­
nipulation-style interface (see reference 
4) to the display objects (nodes and 
links). You select a display object by 
clicking on it with the left button of your 
three-button mouse. The browser high­
lights and boxes it, puts its contents in the 
inspection window (see photo 1), and 
scrolls its index line to the top of the 
index window. A right-button mouse 
click displays context-sensitive menu 
that let you create, edit, delete, and move 
objects . 

For example, if you press the menu 
button without selecting an object , a 
menu appears indicating that the only 
legal operation you can perform is Issue 
creation (i.e., the beginning of a new 

conlinued 
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IBIS structure). By contrast , if you select 
an Issue node. the menu changes to re­
flect the legal operations on Issues . If 
you create a follow-up Position node , it is 
placed next to the Issue and linked to it 
with a Responds-to link . Then , the in­
spection window divides in half and a 

ode Creation window preloaded with a 
structured template appears beneath it. 

You fill in the template's structured 
fields (e.g., Subject, Keywords , and so 
forth) and provide an optional descrip­
tion of the node' s topic (i .e., an unstruc­
tured node body) . When the node is com­
plete , you push the Submit button in the 
control panel (which appears only during 
Node Creation and Editing) ; the node is 
then parsed and stored, and the browser 
and index windows are updated to in­
clude it. 

When you follow the "Link to another 
node" menu item, you can choose from 
the set of legal outgoing link types for the 
current node, and the new link appears 
stretching between the source node and 
the current mouse position. You move the 
mouse to the destination node (by "rub­
ber banding") and then drop the end of 
the link there. 

You can also select canonical IBIS 
subnets (i.e . , a single Issue followed by 
its Positions, and their Argument nodes) 
as a single entity . The glBIS tool sup­
ports the movement and automatic layout 
of these subnets as wholes . Further, it 
lets you gather a subnet into a single com­
posite Issue-Position-Argument (IPA) 
node; this node provides addition a l 

tructure to analyze competing Positions 
and commit to one of them (Issue res­
olution) . 

While it has a structure and body all 
its own, the IPA node by default inherits 
its label , subject, and keywords from the 
root Issue of the underlying subnet. Se­
lecting the composite means traversing 
the underlying subnet and composing an 
" inherited" body , which is shown .in the 

Thenode­
index window provides 

an ordered, hierarchical 
view ofthe nodes in the 

current network. 

in pcction window along with any com­
posite-specific text (see figure 2) . Since 
the inherited body can become quite Jong 
with a large subnet, a function key lets 
you suppress (or reveal) it in the inspec­
tion window. 

The Node-Index Window 
The node-index window provides an or­
dered , hierarchical view of the nodes in 
the current network . To traverse the net­
work , you follow Primary links in depth­
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first order starting from each Issue. The 
Issues, Pos itions , and Arguments are 
given sequence numbers like you might 
find in an outline editor (see reference 
5) . For example, the Subject line for 
Issue 8 is I.8; it has no children, so that's 
all there is . The Subject line for Issue 9 is 
1.9; its first Position node (P .9 . l) has 
two Argume nt nodes (A .9 . 1. l and 
A.9.1.2) , and so forth. Issues are or­
dered by creation date . The view-config­
uration panel lets you tailor the index to 
reflect by Subject, Author , Keyword , or 
node Label. 

You can select nodes through the index 
as well as the browser. Clicking on a 
node's index line makes that node cur­
rent: Its icon is highlighted in the brows­
er, the window is scrolled, if necessary . 
to bring it into the local view, and its con­
tents appear in the inspection window . 
This browsing method provides a linear, 
compressed view of the data .in the net­
work . 

The Control Panel 
The control panel is composed of a set of 
buttons that extend glBJS's functionality 
beyond simple node and link creation. 
Each button hides a menu that extends or 
tailors its basic function . The Next but­
ton , for example, normally records that 
you have read the current node before it 
displays the next one. But if you press the 
right-hand mouse button while over the 
Next button, the hidden menu will ap­
pear. This is a slight extension of ba ic 
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Figure I: A ca11011ical IBIS subnet (a) before and (b) after aggregation. Since the "inherited" body can be quite long in a large 
IBIS subnet , a fun ction key Lets you suppress or reveal the inherited text body in the inspection window. 
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Problems in Paradise 

0 ne common but ubtle difficulty in 

hypertext systems is that some­
times it's unnatural to break your 
thoughts into discrete units , particularly 
if you don 't understand the problem 
well and those thoughts are vague, con­
fused, and shifting. With glBIS. this ef­
fect is pronounced, because the IBIS 
method imposes on you a rather austere 
selection of node and link types; g!BJS 
makes you think within a particular 
framework (i.e., you focus on Issues 
without neces arily resolving them), 
and this can be disruptive. 

The early phase of considering a 
writing or design problem is critical and 
fragile and must be allowed to proceed 
in a vague, contradictory, and incom­
plete form for as long as necessary (see 
references I and 2) . However, any in­
sights should be captured , and gIBIS 
should support the emergence of a co­
herent structure as it develops. 

Design conversations often feature 
commitments like "Let' try X-it has 
advantage Y." This is a Po ition and a 
upporting Argument, but no Issue is 

mentioned. Since you don't always see 
the Issue or Position immediately, it 
would be nice to have a "proto-node" in 
which to record ideas, snippets of te:itt, 
and perhaps graphical sketches before 
having to structure them. 

Ultimately, ofcourse, it' valuable to 
have separated these elements into 
Issues , Positions, and Arguments . But 
when you're struggling to olve a prob­
lem, the mental effort required to sepa­
rate it into discrete thoughts. identify 
their cypes label them, and link them 
can be prohibitive . 

Finding the Right Answer 
In the IBIS method, you resolve an Issue 
by selecting one of the Positions that re­
spond to it as being "the right answer, " 
or at least "the Position we are commit­
ting to for now." You could mark the 
Position node as Selected and display it 
by marking such nodes distinctively in 
the browser, perhaps with a somewhat 
different color. 

We have recently added an Issue reso­
lution feature to glBIS . It combine in­
dicating re elution with the aggregation 
into Issue-Position-Argument nodes; 
once an Issue is part ofan IPA node, you 
can resolve it. At the moment, you 
change the value of the Resolved field to 

True and indicate which Position holds 
the resolution . 

The rationale for adopting a particu­
lar conclusion may require more expla­
nation; for in tance, perhaps all the ar­
gumentation didn't occur within gIBIS . 
Sometimes, resolving an Issue tran­
scends the original options . Such reso­
lutions may combine elements of the 
original options and abandon prior as­
sumptions or presuppo itions . Some­
time , when a breakthrough occurs , it's 
clearly the right solution. 

The gIBIS tool need to allow such 
leaps in argumentation and not force the 
Issue to a well-structured resolution . 
This may be as simple as providing the 
free-text annotation of an IPA tree or the 
marking of some di cussions a · "irrele­
vant in light of Po ition X." 

Getting the Whole Picture 
Using hypermedia for cooperative work 
has its problem as well. Sometimes, an 
unexpected problem can emerge when 
several users work cooperatively in a 
shared Issue group. Unles each author 
writes clearly and completely, while 
you might understand the individual 
nodes, it' hard to follow the thread of 
thoughts a it winds through everal 
dozen nodes. That is , the hypertext tool 
forces the author to express ideas in a 
fined-grained, separated manner, and 
this obscures the larger idea being 
developed . 

This is a familiar problem common to 
many hypertext system : The freedom 
of choice inherent in branching docu­
ment requires greater care from both 
the author and the reader. The ·epara­
tion of Position and Argument in IBIS 
(i .e ., an idea and its ju tification) could 
also be another factor. 

However, there may be a more ubtle 
issue here: Traditional linear te:itt pro­
vides a continuous. unwinding context 
thread as ideas are proposed and dis­
cussed- a context that the writer con­
structs to guide you to the salient points 
and aw.iy from the irrelevant one . In­
deed, a good writer anticipates ques­
tions and confusions that you may en­
counter and carefully crafts the text to 
prevent them. 

The hypcrte:itt (or at lea t the gIBIS) 
author, however, i encouraged to make 
discrete point and eparate them from 
their context. Sometimes , the gIBIS au­

thor, in a hurry to capture a design Issue 
and it analy i , may write only the bare 
minimum necessary to record the cs­
ence of the I ue. Position , and Argu­

ments . Even the careful author, how­
ever, may not anticipate all the routes to 
a given node, and so may fail to develop 
the context sufficiently to clarify it 
contents . 

Using a paih may linearize a net­
work's segments sufficiently to provide 
conte:itt ( cc references 3 and 4). And 
there are higher-level con tructs that ag­
gregate a set of nodes. The new IPA­
node type combines all of an IBIS sub­
tree's nodes (an Issue , its Positions, and 
their Arguments) into a ingle node and 
lets you append additional IPA-specific 
text a well. Thi linearizes the di cu ­
sions of individual Issues and reduces 
the sen e of fragmentation you some­
times have when reading a gIBIS net­
work , but it's probably nm sufficient to 
re tore the conte:itt in which those nodes 
were created . 

Finally, part of the context is the rela­
tive importance of the points presented , 
and we need to incorporate an "impor­
tance" meter into gIBIS nodes . One 
po sibility would be to incorporate one 
of three keywords, HI IMPORTANCE, 
MED IMPORTANCE, or LO IMPOR­
TANCE, into each node at creation . 
This would guide you to the mo t alient 
point fir t (see also reference 5); it 
could also be used to control the level of 
clutter in the brow er display . 

Staying on Track 
It ' s common in conver ation to ··go 
meta" and make a comment on the pro­
cess (as opposed to the content) of the 
discussion (i .e., "But that isn't the issue 
here") . Similarly, in IBIS discussion , 
sometimes you need a meta-discussion 
when one person in an Issue group feels 
that another has misused the IBIS struc­
ture to present idea . For example , if B 
feels that A 's Issue node is actually two 
Issue and a Po ition, B needs a way to 
express this and to initiate a discussion 
about it. 

There are three levels ofcollaborative 
work: substamive (the content of the 
work), annotative (comments about 
substance) , and procedural (comments 
about procedure and conventions) (see 
reference 4). In IBIS, you can theoreti ­
cally treat all three level a I ue . For 
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example . B could post an Is uc. con­
nected by a Questions link to A 's Issue. 
asking "I n't this really two I ue and 
a Position?" While this is a valid move , 
it ha · drawback . 

B' s Issue is by its natu re meta-sub­
stantive. although whether it's annota­
tive or procedural i unclear . But by 
placing it in the network , B creates an 
Issue that adds complexity to the brow ­
er display without shedding any light on 
the problem being discussed; B also ini­
tiates a discussion that may change the 
network, after which this meta-discus­
sion will have only historical interest. 

Thi problem has several resolutions . 
You could have special meta-level I sue, 
Po ition , and Argument nodes to distin­
guish them from substant ive one . Or 
you could label nodes as "only of his­
torical interest. " Such nodes could be 
arc h ived or have their display sup­
pressed o they wouldn't normally be 
vi ible. You could also give each node 
it own meta-layer (only displayed on re­
quest) for such discussions . In a simple 
version of this option, you can append a 
meta-line at the end of any gIBIS node 
and then begin an annotative or proce­
dural discu sion there. The node' au­
thor might append a respon e or rcvi e 
the network to correct the structural 
error . 

Lost and Found 
A hot issue in hypertext research is how 
to use a graphical browser effectively to 
navigate networks with more than a few 
dozen nodes. This is part of the more 
general problem of disorientation , par­
ticularly its visual and spatial aspects in 
a large data space . Although gIBIS ha 
addressed this problem with its global­
view and query mechanisms , many hy­
pertext systems have not. 

Keeping Current 
Any daiabase mu t be able to manage 
cha nge to its data . Often , a versioning 
·chemc that a l lows older versions of the 
data to be marked and archived i used . 
In glBI S, the issue of change is of un­
usual importance , becau e the very na­
ture of an " Issue base" is its use for 
evolving di cussions in which older ma­
terial may be accurate and highly im­
portant, inaccurate and of only histori­
cal interest, or anything in between. For 
example , the original fo rm in which an 

Issue is framed may be biased toward a 
particular Po ition , or it may contain a 
presupposition that i later made explicit 
and rejected. How can you handle this 
"outdated" form of the I sue? 

Sometimes , the Issue and its discus­
sion subnet may be isolated and wrong ; 
then it' easy to decide to archive that 
·ubnet and delete it. But more often, 
part of the ubnet will be wrong, mi ­
leading, or irrelevant , while others are 
till relevant or important and part ofan 

active region of the network . How do 
you prevent these partially invalid eg­
ments from poisoning the network? 

Perhaps you could sy tematically 
indicate the age and relevance of net­
work material by , ay, displaying older 
nodes as yellowed or frayed (unless they 
have been recently visited and updated). 
Like importance, a lience, and confi­
dence. age and relevance are somewhat 
subjective measures and can be only 
partially automated. Another po sibi l­
ity for managi ng change i completely 
human : As Issue network grow in size 
and importance , organization should 
have people who e job is to maintain the 
currency and consi tency of the Issue 
ba e. 
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functionality and leaves the current node 
marked unread . 

For those functions with no exten­
sions, the menu provides a longer expla­
nation of the button' s functionality. For 
example, the Goto button loads a particu­
lar Issue group's data into the browser; it 
hide a Help menu that tells you to "enter 
an Issue group name and push this but­
ton ." 

The Misc button hides a grab bag of 
functionality . For instance , the Tool 
Config item lets you tailor particular as­
pects of the interface. If you select it , a 
new window appears that contains the 
gIBIS configuration parameters , their 
current settings, and any constraints on 
their legal settings. These parameters are 
divided according to whether they affect 
the index, the browser, or the in pection 
window. 

Primary and Secondary Links 
When a node is created , it 's usually auto­
matically linked into the existing net­
work of nodes. This automatic first link 
is its primary link. Later, you may con­
nect that node to others in the network, 
but all subsequent links are secondary 
and differ from the primary one both vi­
sually and navigationally . 

Filtering out the secondary links from 
a ca nonical IBIS subnet results in a hier­
archy that becomes the basis of the index 
window' structured listing. For exam­
ple, let' s say that three Positions respond 
to an Issue, and two of them have sup­
porting Arguments . The Positions are 
mutually exclusive, so each Argument 
a lso objects to the other Pos itions ; hence, 
secondary links make these connections 
explici t. 

It's easier to understand the IBIS net­
work if, on first pass, the browser dis­
plays only the primary links and "turns 
off' the secondary links. The Next but­
ton leads you through the network in the 
canonical IBIS order (the same sequence 
as the index window) . The primary-link 
view shows clearly how the current node 
relates to the surroundi ng conversational 
structure. After the first pass, you can 
make lhe secondary links visible, if you 
wi sh , to see the cross-relationships en­
coded in the network. (Jn keeping with 
the design philosophy of tightly coupled 
windows , selecting a node with the Next 
button causes the sa me scrolling and 
highlighting as selection via the browser 
or index window.) 

The Use of Color 
We designed gIBIS for use on Sun work­
stations with color monitors. Thus, color 

continued 
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is used to indicate node- and link-type in­
formation , as well as such special node 
states as "currently selected " and 
" matches the current query ." You can 
a lso configure gIBIS to customize the 
color mapping. 

This flexibility caused some trouble at 
fi rst , and we quickly added a set of stan­
dardized color mappings . Having col ­
ored nodes and link s turns out to be one 
of the most compelling aspects of gIBIS. 
You can quickly learn the type mappings 
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for the most commonly used nodes and 
links, and type identification then be ­
comes a rapid , reflexive activity. While 
you may occasionally change your map­
pings with the Tool Con fig panel for spe­
cial purposes (like making some links 
invisible for pre. entations) , most users 
commonly set up their colors and leave 
them alone. 

If you have a monochrome monitor , 
the information encoded by color is du ­
plicated with icons . While gIBIS by de-
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fault presents both color and icons , both 
can also be suppressed . Usually, the 
color-monitor user suppresses the link 
icons to make the browser view appear 
less cluttered . 

Using color presents its own set of 
problems , however. For one, you must 
have a color display. And you are limited 
to a small number of color mappings. 
The gIBIS tool contains nine link types 
and is probably near the limit of people's 
ability to reliably perform the mapping . 
By adding the link-type icons, the map­
ping complexity drops , and more link 
types could be safely added . 

More surprising, however, is the large 
machine-to-machine varia tion a mong 
color monitors in ove ral l brightness . 
convergence , and RGB-gun saturation. 
This variation has eliminated the poss i­
bility of using a single , standardized set 
of color mappings for all machines. The 
color settings that produce bright , highly 
defined images on one screen can be 
dark, muddy , and indistinct on another. 
To address this , the four sliders at the 
bottom of the Tool Config window let 
you fine-tune the color map to your 
machine. 

Search and Query 
Another control -panel feature is the 
Query button. Pressing it brings up a 
smal I query -construction window. It 
contains a small control panel and a 
specification section for "query by ex­
ample , " which lets you create a proto­
node against which the nodes in the cur ­
rent IBIS net will be matched . When you 
press the Execute button, the query is 
parsed and evaluated, and its results dis ­
played in both the browser (selected 
nodes turn a bright yellow in both the 
local and global views) and the index 
window (the window shows only the in ­
dex lines for those nodes satisfying the 
query) . 

You can then examine those nodes 
using standard navigation techniques. 
Pressing the Help button reveals another 
window (obscuring the browser win ­
dow) , which contains instructions on 
how to formulate queries, their appropri ­
ate grammar, and a number of examples. 

This query -specification technique 
lets you formulate node-content searches 
based on the logical AND of predicates 
over node attributes . The grammar could 
be extended to allow full Boolean ex ­
pressions over the predicates, but there 
has been little demand for it. These more 
sophisticated queries may be required 
when the networks become very large. 
but the simple query engine in glBIS is 

continued 
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sufficient for searching moderately sized 
networks. 

A Time Saver 
Choosing a relational DBMS as a storage 
manager for glBIS provides concurrency 
control , record-level locking , reliable 
data storage, fast access methods, and a 
reasonable search engine. In addition , 
the one we used includes an uninterpreted 
data type (a field for long text passages , 
digitized voice , graphics bit maps , or 

whatever) . Thus, you can store the body 
of a node as pare of a database record . In 
retrospect, implementing gIBIS on top of 
an existing DBMS allowed us to focus on 
the task at hand and saved us many 
months . 

Unfortunately , the DBMS doesn't ad­
equately notify you when a table or set of 
records is modified (e.g. when a new 
node is added to an Issue group). To 
overcome this, we added a notification 
layer that keeps track of the status of the 

database for each individual user. When 
the database is modified so that it 
changes your view of the data, you are 
notified and your view is updated appro­
priately. 

Using a DBMS presents one major 
drawback , however: It closes the system . 
In essence, all the objects that the Issue 
networks reference must reside within 
the database . Unfortunately, many ob­
jects that instigate Issue-based discus­
sions , like requirements or architecture 
documents, as well as those objects re­
sulting from these networks , such a · 
code and documentation, are external to 
the database. A special surrogate type of 
node lets glBIS reference external ob­
jects, such as text, graphics, or spread­
·hcets, in a "blind faith" sort of way. 

A surrogate has two parts: a pointer to 
the external object (usually a fully quali­
fied path name) and the name of an op­
tional display program that glBIS should 
invoke to display the object. If you don' t 
specify a program name , the default 
display program assumes that the exter­
nal object is a text file and loads it into 
the standard inspection window. If you 
specify a display program, gIBIS in­
vokes it and passes it the external path 
name as an argument. 

A Useful Structure 
IBIS is a powerful method for research 
thinking and design deliberation . If 
you 're working alone, the Issue-Posit ion­
Argument framework helps to focus 
your thinking on the hard , critical parts 
of a problem and to detect incomplete­
ness and inconsistency in your thinking. 
Ifyou're collaborating in an Issue group, 
the structure glBIS imposes on discus­
sions is useful and exposes axe grinding, 
hand waving, and clever rhetoric . It has a 
tendency to make assumptions and defi­
nitions explicit. 

You can trace some of these advan­
tages to the semi-structured nature of 
IBIS networks (see reference 6). The 
writer can structure a complete message 
without any constraints on what is said, 
while the reader has a recurrent structure 
in the text that aids search and compre­
hension . The explicit rhetorical structure 
of IBIS reveals at least the general struc­
ture of an unfolding discussion. Indeed, a 
distinct advantage stems from the partic­
ular structure that IBIS provides . That is, 
a good match exists between some of the 
cognitive structures and processes of de­
sign and the three node types and nine 
link types that compose IBIS. 

However, we have found some major 
shortcomings in glBIS. There is no spe­

co111i11ul!d 
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cific node type for goals and require­
ments. There is no particular support for 
making a decision (or reaching a consen­
sus) among the various Positions of an 
Issue, and no way to indicate that such a 
decision has been made. Design deci­
sions usually result in adding solution 
elements to the design itself (e.g., code, 
module structure, and so on), but these 
elements are not supported by gIBIS and 
must be stored externally. (For further 
discussion of these and other shortcom­
ings , see the text box "Problems in Para­
dise" on page 260.) 

A Synergy or Tool and Method 
The noncomputerized IBIS method is 
cumbersome and would not have reached 
the popularity that it has here in our lab 
without the gIBIS tool to support it. Al­
though gIBIS is not the only hypertext 
system available in our environment, it 
has achieved wider and more prolonged 
usage in a much shorter time than has 
PlancText, the other system (see refer­
ence 7). We speculate that this is due to a 
particularly good match between the re­
quirements of the IBIS method and the 
hypertext facilities of the glBIS tool . 

For example, one clear success has 
been in using color to indicate the types 
of the IBIS nodes and links . Perhaps this 
is partly because there are only a few dis­
tinct node and link types in IBIS, and 
each has reasonably well-defined seman­
tics, so the browser display can use bright 
primary colors that, after a while, be­
come strongly associated with their 
meanings . Despite its narrow design and 
rigid functionality, gIBIS provides facil ­
ities that are easy to learn and quite help­
ful with ill-defined design problems. • 
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laser . rut that laser printer in your of­
fice-i you 're wondering why all the 
laser printing engines are made in 
Japan, ask an alumnus of the 
Harvard-genre of American business 
~hools . ) 

Even on your 5-year-old IBM PC 
(that runs Borland 's Turbo Ughtning at 
an astounding 8 words per second) , 
st / exp compresses texl files at rates of 
over 500 wps ( 1000 wps for expan­
sion) , typically to 30% or less of their 
original size, allowing faster modem 
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data storage. 
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Merlin , an indexed text-retrieval pro­
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comes with a 60-day money-back 
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FE ATUR E 

PC Power, Part 1 : 

POWER 

PROTECTION 

Just what do those power protection devices do 1 

and how well do they do it? 

Mark Waller 

ention power protection, and the first thing 

M many people think of i lightning. But, as 
someone who spends every day solving com­
puter- related electrical -power problems, I 
think of money-protecting your investment in 

computing without wasting your money in the process. 
To be sure, you must protect your computers from lightning. 

But you don't want to spend hundreds of dollars on a product 
only to find that it won't solve your problem. Neither should 
you deceive yourself into thinking that by spending just a few 
dollars on a surge suppressor , you have absolutely protected 
your computer from being damaged by a thunderstorm . 

The Problem 
Computer equipment is designed to operate with a steady 
stream of uninterrupted sine waves of 120 volts root means 
square (RMS) . The nature of utility power is such that , as often 
as twice a day , you may experience some electrical disturbance 
that falls outside your computer's acceptable limits . In major 
data centers across the country , study after study has shown 
that urges, sags, brownouts, blackouts, and damaging im­
pulses happen with dismaying frequency. 

Over the last 10 years, the quality of power has steadi ly de­
clined . Microcomputer users are especially vulnerable to this 
degradation . While mainframe computers have the advantage 
of employing a dedicated power source , microcomputers live 
off power straight from the local power company. However, 
there is one alleviating factor in this situation. 

Since you plug your computer into a nearby outlet, your ma­
chine is normally located a good distance from the building ser­
vice entrance (i .e . , the meter, or the place where power enters 
your building). Thus, in order to reach your equ ipment , poten­
tially damaging impulses generated outside your location must 
travel through the impedance of lots of copper wire . This bar­
rier serves to dampen out many of those disturbances , but you 
can derive only small comfort from this fact. 

The real problem occurs along the electrical path from where 

the power enters your building to your machine. Between these 
two points are all kinds of devices, such as elevators, air condi­
tioners, coffee makers, and so on. The ignition of an oil fur­
nace, for instance, produces an electrical spa rk that can gener­
ate an impulse that might be more than 1200 V. The starting 
transient of an air conditioner is strong enough to interfere with 
any electronic equipment that may be connected to the same 
power-source transformer . Copiers are notorious as a source of 
noise that creates soft errors in computers that share circuits 
with them. 

Any equ ipment that arcs , cycles on and off, or draws exces­
sive bursts of current is a potential hazard Lo your computer. 
There are far more pervasive culprits residing inside your 
building than any potential lightning strike, and they should be 
the prime focus of your protective strategy. Lightning-caused 
surges are rare events . When protective devices such as gas 
tubes (lightning arresters) are shorted across a power line, 
lightning is diverted to ground . When this happens, you and 
other users down the line will experience a momentary power 
sag. This is why you will see lights flicker during storms. 

It's more important to protect your computer from the more 
common electrica l malfunctions caused by equipment in your 
building than to protect it from infrequent lightning su rges . 

Cause and Effect 
The pressure to put computers into smaller and smaller pack­
ages caused a quiet revolution in power-supply design. Until the 
1980s, computers used what is called a linear power supply 
(see figure I). Its most prominent feature was a 60-Hz power 
transformer connected across the input (between line and neu­
tral). After the line voltage was transformed from 120 V to 5 V, 
or whatever level was necessary to satisfy the DC logic, the 
power was rectified and filtered. (A rectifier is a device that 
converts AC current into DC current.) 

Those 60-Hz transformers made linear power supplies big 
and heavy. Out of the need for smaller, lighter power supplies, 

continued 
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the switching power upply was born (see figure 2). This de­
sign change eliminated the power transformer. With the new 
circuit, the incoming power is applied directly across the bridge 
rectifier. The resulting ripple DC is then pulsed at between 20 
kHz and 100 kHz, depending on the specific supply design . 

The action of chopping up the rectifier's output into high­
frequency segments allows designers to use a high-frequency 
transformer, which is smaller and thereby reduces the size of 
the power supply. 

The use of switching power supplies also dramatically af­
fected computers' usceptibility to noise . A linear supply draws 
current in step with the voltage sine wave . In other words , as the 
line voltage rises and falls, the power supply's current demand 
rises and falls along with it. Linear power supplies are voltage­
sensitive, however. If the supply voltage varies more than a few 
percent plus or minus , problems will develop . 

On the other hand, a switching power supply (sometimes 

called a switch-mode power supply) is not voltage-sensitive. 
Such power supplies draw current in huge gulps once every half 
cycle. For this reason, the power source's internal impedance 
can be a problem because if the impedance is too high, the 
power source cannot deliver power easily. But while you must 
be concerned about current, you do not have to concern yourself 
with voltage regulation as you do with the linear power supply. 
Switching power supplies regulate the level of voltage by vary­
ing the amount of current that is drawn. This action is basically 
independent of the voltage of the power source. 

Because they contain switching power supplies, microcom­
puters can operate over a wide voltage range . This range can be 
from as low as 80 V to as high as 140 V . 

There are device on the market , such as ferroresonant trans ­
formers, that regulate voltage to microcomputers. However, 
since your computer's power supply does not need vollage reg ­

co111i1111ed 

L =coil or inductor 
C = capacitor 
R =resistor 
0 =transistor 

60-Hz transformer 

L1 

C1 R1 

DC 
linear 
regulator 01 

Figure 1: linear power supplies, used in small compurers up unril a few years ago, featured a large 60-Hz power transformer 
connected across the input. Such power supplies were sensitive to variations in voltage and made power supplies bulky. 

1 High-frequency transformer 

120volts 
0160 Hz 

l 
02 

PWM 
control 

20-100 kHz 
oscillator Reference 

lvoltage 

PWM =pulse-width modulator 

Figure 2: The circuit ofa switching power supply. The use ofsmall, highjreque11cy components allows such power supplies to 
be smaller bur makes the computer vulnerable to common-mode noise. 
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From Writing Your Own Programs to Modllylng 
Existing Software, Here's the New, Easy, and Low 
Cost Way to Unlock the Secrets of Your Computer 

Whether you use computers for business, for personal 
applications, or for fun , off-the-shelf programs will never 
do everything you want them lo do for you. That's 
because they were written by programmers lo 
satisfy what they perceived as the needs of the 
greatest number of potential users-often missing 
some or many of your specific needs. 

That's why McGraw-Hill's new Contemporary 
Programming and Software Design Series 
teaches you how to create your own software 
. . . either from scratch or by making key 
modifications lo existing programs. 

There is nothing magical about it. You learn 
the process of building a computer program 
step-by-step with McGraw-Hill Concept Modules sent lo you one 
al a time, once a month. Each of the ten modules in the Series 
takes you through an important step in the development of the 
structure and detailed logic of a program. including testing, 
debugging, and documentation. 

Unique Interactive Hands-On Instruction 
Each module includes an easy-to-understand guide PLUS a 

51/.i" noppy disk containing typical programs and interactive instruction that you 
can run on IBM PCs, PC compatibles and Commodore 64 and 128 computers for 
handwn experience. 

In the first Module, for example, when your sample program (Declining 
Interest Loans) appears on your screen. you'll find errors on certain program 
lines. You'll also see that the program is only three-quarters completed. 

Now comes the fun part . You'll discover 
how this program is built , and in the process 

Make no mistake. Almost all books and courses on "programming" 
teach you only the final 5% of the total programming process­
namely. how to code in a specific language ... info rmation of little 
value i f you don't know how to reach the point in the programming 
process when you are ready to code. 

With the Series, however , you'll learn to crea te your own pro­
grams from scratch. even modify off-the-shelf programs. You'll 
learn enough BASIC and machine language to get you started 
on the remaining 5% of the programming process. 

Build Your Own Personal Software Library 
The sample programs you work with throughout the 
ries are ex cellent learning tools. But th ey're more than 

that. By combining the sample programs onto one master 
disk. you'll have the start of your own personal software 
library. In addition to the programs you've written and 
modified throughout the Series, you'll also receive dozens 
of the most popular public domain and user-supported 

programs. such as data base manager. word 
processor, calendar generator. appointments 
reminder and much, much more. 

15-Day No-Risk Trial 
To order your first module without risk, send 

the postage-paid card today. Examine the fi rst 
module for 15 days and see how the Series will 

11 11111111 11111 11 
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• 

help you 
make your 
computer 
do exactly 
what you 
want it 
to dol 

you' ll learn how to identify and correct errors. 
And by the end of Module I , you'll actually 
have completed this program yourself. 

But there's more. Special graphics on 
your screen work in conjunction with the 
accompanying guide to amplify, illustrate, 
and deepen your understanding of software 

If someone has beaten you to the card. write to us for order­design principles. 

The Crucial 95%-Learn the Foundation of Computer Programming 
While lhe Series includes in teractive disks that run on specific computers, every· 

thing you learn you can apply to any language or machine. Why is this possible? 
Because McGraw-Hill knows programming is far more than coding a program into 
the computer using a specific language. In the real world of computers. 95% of the 
programming process is carried out using design techniques that are independent 
of specific language or machine. It is this crucial 95% that you thoroughly under­
stand and master in the Series. 

ing in formation about the Contemporary Programming and 
Software Design Seri es. 

McGraw-Hill 
Continuing Education Center 
3939 W isconsin Avenue 
Washington, DC 20016 
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ulation, these devices are unnecessary. In addition, such de­
vices limit the amount of instantaneous current that can be 
delivered to your machine 's power supply-an undesirable at­
tribute, for the reasons explained earlier. 

Noise About Noise 
If you look behind the faceplate of the nearest wall plug , you 
will see either two or three wires. The black wire is called the 
phase wire , sometimes termed the "line" or "hot wire." The 
white wire is called the neutral wire . If you see a third wire , it 
will be the ground wire and will be either green or bare copper . 
If you do not see a third wire , the installing electrician may 
have used the metal conduit as the ground path . 

Where your service enters your building, you will find that 
the neutral and ground are bonded. If you measure the voltage 
between neutral and ground at the outlet, it will usually be 
zero. If you measure from line to ground, or from line to neu ­
tral, it will read 120 V. The e three wires not only provide 
power to your computer , but are the path through which electri ­
cal noise travels . 

Let' s define electrical noise as any signal , other than the de ­
sired signal, that appears in a circuit. Noise , then , can be either 
minor or major. Noise can include large transient events or 
damaging impulses, or it can be continually oscillating signals 
from spinning motors and other kinds of interference . There 
are two kinds of noise: normal mode and common mode (see 
figure 3). 

Normal-mode (or transverse-mode) noise appears as a volt ­
age between line and neutral. The word normal i used because 
that 's normally where utility power is transmitted , between 
line and neutral. 

Common-mode noise can be measured from line to ground 
or neutral to ground. This type of noise appears on both the line 
and neutral with respect to ground; in other words, it is com­
mon to both lines . 

Basically , your computer's power supply is vulnerable only 
to high-energy impulses that appear in the normal mode (nor­
mal-mode noi se) . And generally speaking , a computer's chip 
and logic are vulnerable only to common-mode noi se. 

Power-supply components are designed to take line voltage 

(normal mode) with peaks of up to 170 V and convert it to DC. 
Because power-supply components are so rugged , they have a 
high degree of immunity to normal -mode noise. An oncoming 
impulse would have to be several hundred volts before it would 
damage your computer's power supply. 

The old linear power supply , with its big power transformer , 
was immune to common-mode noise. Noise appearing along 
the line and neutral would cancel in the primary winding , be­
cause they are 180 degrees out of phase. If the cancellation pro­
cess was imperfect , the magnetic transformation would convert 
it to normal-mode noise. Not so with switching power supplies. 

Switching power supplies have no up-front transformer . 
And , because their components are tightly packed, they offer 
many capacitive paths at various frequencies. Stray capacitive 
coupling inside your machine and ground loops between other 
devices can let common-mode noise slip into , around, and 
through the power supply and reach the computer's chips and 
logic . Also . your logic chip's ground reference is usually tied 
directly to power ground- a sure recipe for disaster. What this 
means is that at various frequencies , common-mode noise may 
appear across the logic ci rcuits themselve . 

Because the distance between connections on the chip is only 
a few microns, ICs can tolerate only a fraction of the voltage 
that the rectifiers inside the power supply can tolerate . Noise 
from a few volts to a few dozen volts will interfere with your 
processing . Common-mode noise exceeding a few dozen volts 
could destroy your computer's chips. 

Ground Yourself 
Ground , as it relates to computers , is probably the single most 
misunderstood electrical concept. As far as your computer is 
concerned, ground is not earth . Grounding something has 
nothing to do with driving a copper rod into your flower bed . 
The earth is not an electrical septic tank into which we flush 
unwanted noise to make it disappear forever . 

Electricity travel s in circuits , and current flowing to a point 
will flow away from that point . If current is directed to a 
ground wire, it will reemerge somewhere else along any electri ­
cal path that might be part of the ground circuit. This circuit 
may take different paths at different frequencies . 

Line 

Common 
mode 

round 

Normal-mode noise is 
measured here also. 
120 volts AC 

Common 
mode 

Stray paths I _______ __ _J 

r--------PC- , 
I 

I 
I 
I 
I 
IL 

Figure 3: Normal-mode noise appears as voltage between the line and neutral wires in a circuit. Common-mode noise appears 
between the neutral and ground wires. Ifcommon-mode noise can find a stray path (and it will, especially through a switching 
power supply) , it will appear across the chip from one ofits pins and the logic ground pin. Normal-mode noise appears across 
the power supply just like utility power. 
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If a power glitch occurs in your computer at normal power 
frequencies , electricity directed to the ground wire should 
travel back to the electrical panel to trip a breaker. At higher 
frequencies, however , a noise signal may find stray paths 
through boards , cables, or between cabinets to be a far lower 
impedance route back to its source than the power ground wire . 
This is called a ground loop (see figure 4) . Ground loops can be 
a source of processing errors as well as actual hardware 
damage. 

Local area networks are extremely susceptible to ground 
loops . In such an environment , cnrrent will flow because of the 
electrical potential difference between the ground connections 
of different workstations. This undesirable current flow may 
induce dangerous voltage levels in nearby electronic com­
ponents . 

An IC is referenced to ground . It operates by detecting a 
logic level of so many volts with respect to ground. If the 
ground reference point changes in relation to the logic level, 
errors will result. If this voltage difference exceeds the with­
stand rating of the chip , current will bridge the substrate of 
your chips and destroy them . 

Suppressing Those Surges 

Before looking at the actual circuit elements involved in the 

common surge suppressor , let's look at what it is supposed to 

suppress. Typically , you think of a surge as a spike or an im­

pulse . Figure 5 shows what an impulse might look like. It ini ­

tially rises to a peak and then oscillates in a diminishing fash­

ion until it dissipates . 


There are two vital features to an impulse. The first is its 
kinetic energy (joules or watt seconds) determined by its peak 
voltage, current, line impedance, and time span. The second is 
its rise time, or the time it takes to rise from nominal voltage to 
its peak voltage . 

It is the front slope of the impulse that causes damage to your 
computer. This rapid rate of change is full of energy at various 
frequencies . The faster the rise time, the more high-frequency 
components the spike contains . It is these high frequencies that 
find those stray paths and cause all the damage. Lightning , arc ­
ing, and sparking have extremely fast rise times. At these high 

Line 

~.., Jtransformer 
Neutral 

frequencies , the physics of electricity and the paths it follows 
are very different from 60-Hz utility power. Your computer 's 
circuitry was never designed to digest this kind of high-fre­
quency energy. 

Scientists have tried to quantify and define what the typical 
spike might look lik~. The result of their findings is a standard 
that has come to be known as the IEEE 587 ring wave (see fig ­
ure 5) . It is a waveform with strict parameters and is a test ­
measuring criterion for surge-suppression equipment. This is 
why so much good power equipment states proudly on its pack­
age that the product can withstand so many hits of the IEEE 587 
test wave. 

Recently , UL introduced a testing standard of its own , called 
UL 1499. In most respects , this waveform is similar to the ring 
wave. When you are in the market for surge-suppression prod ­
ucts, look for these standards to tell you that the product actu ­
ally performs as advertised . 

But will surge suppressors really protect your computer? 

Diversion Tactics 

Actually, a surge suppressor doesn't suppress unwanted elec­

trical energy; it diverts it. Rather than suppressing, absorbing, 

arresting , or otherwise making unwanted impulses disappear, 

these devices actually divert the energy from one path to 

another. 


Transient suppression devices come in four different vari­
eties: metal oxide varistors (MOY), zener diodes , filters , and 
gas tubes. By far the most popular device is the MOY. The term 
varistor means variable resistor and describes the MOV's basic 
function . As voltage builds up across this device's terminals, it 
reaches what's called the breakdown voltage. At this point , the 
varistor changes from a highly resistive device to a low-resis­
tance device , and large amounts of current can then flow 
through it. 

If you connect a MOY in parallel to your machine, when a 
spike comes along, the MOY will clip it. In other words, that 
portion of the impulse that rises above the MOV's breakdown 
voltage is clipped off and diverted through the MOY . This clip­
ping level is usually around 140 V RMS. The peak let-through 

continued 
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Figure 4: Noise currem will take the path ofleast resistance , a situation that may interfere with the transmission ofdata 
between devices or even cause damage. 
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Figure 5: The IEEE 587 ring wave is a testing standard for 
surge-suppression products. Engineers have found this wave 
shape to be typical ofwhat might appear on 120-V circuits 
leading to your computer. 
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Figure 6: Typical circuit ofa surge suppressor. Most simple 
surge s1rips have only a MOV (metal oxide varistor) and 
capacitors from line to neutral. 
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Figure 7: A power-line conditioner contains an isolation 
transformer with secondary surge suppression and the neutral 
and ground bonded. 

voltage is likely to be as high as 340 V in some cases . Most 
often , you may think of a spike as appearing at the peak of the 
sine wave. But if the spike appears in the valley of the sine 
wave, the level of the voltage before clipping will be high. This 
is one of the weaknesses of this type of transient suppression 
device . 

Zener diodes , sometimes called avalanche diodes, act simi­
larly to MOYs. They do , however , have different performance 
characteristics. Zeners have a faster response time and come in 
sizes with a lower breakdown voltage than MOVs. MOYs, how­
ever, can usually handle more current than zeners. In order to 
take advantage of these complementary qualities , manufac­
turers often place both devices in surge suppressors. 

Filters, in the form of capacitors and chokes (coils), are used 
in surge products to block the flow of noise current at the design 
frequency and to divert it through a lower-impedance path . 
Most surge suppressors have one or more capacitors. The better 
ones have chokes in series on the line and neutral wires. 

Another device common to some suppression products is the 
gas tube . When voltage builds up across a gas tube's terminals , 
the gas inside the tube ionizes and becomes a conductive path . 
Through arcing, the path ionizes, and the energy is bypassed. 

The arcing action of a gas tube, though , creates very undesir­
able high-frequency characteristics that make it inappropriate 
for placement near your computer. In addition, a gas tube can 
take a seemingly unimportant impulse and turn it into a damag­
ing impulse. Yet, the market has seen the proliferation of tiny 
gas tubes inside surge suppressors. Evidently. designers think 
that including a gas tube in a surge suppressor will give you the 
illusion that it can handle enormous amounts of energy. 

The proper use for a gas tube is in a lightning arrester placed 
near your building's service transformer. Enough wire exists 
between this point and your machine to block the passage of the 
high-frequency effects of gas-tube firing . 

In figure 6, which shows a typical surge-suppressor circuit , 
notice the MOY that is placed between line and neutral. As this 
MOY conducts a high-energy impulse from the normal mode , 
current is dumped onto the neutral. This current flow creates a 
voltage drop between neutral and ground. By this process , the 
surge device has used normal-mode noise to generate common­
mode noise. Photo 1 shows that the impulse created by this cur­
rent flow is nearly as large as the one from line to neutral. 

Notice that to protect your computer from common-mode 
noise, figure 6 also shows MOYs connected from line to 
ground and from neutral to ground. This is a good feature . But 
remember that common-mode noise sensitivity is significantly 
higher than that for normal mode. You must be concerned with 
the logic and any voltage that might appear across it. A MOY 
will allow up to several hundred volts to pass tl)rough before it 
activates. 

Suppressor Circuit Caveats 
In the surge-suppressor circuit (see figure 6) you see filtering 
elements made up of chokes and capacitors. This is a fairly 
well-engineered circuit. Someone has taken the time to worry 
about both normal- and common-mode noise and has included 
filtering as well. Unfortunately, simple surge strips that go for 
about $10 to $20 usually have only one MOV between line and 
neutral. Obviously, you should be concerned about what's in­
side the surge suppressor. though it is difficult (if not impossi­
ble) to tear open a product before you buy it. 

There is still another problem. Not only does the common 
surge protector convert one kind of noise into the kind your 
computer finds least tolerable but when parts of your device 

conrinued 
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Circle 226 on Reader Sen•icc Card 

Protects Your PS/2 and PC Data 

The Data8entry from Rainbow Technologies offers a cost­
effective means of prote<.:tin)( Ii.Jes on any 113M PS/ 2, PC/ XT/A1'. 
or compatible. The Data' ntry is a compact, user-in tallable, 
external hardware security system utilizing DES methodology. 
It i.s the only protection system of its type that i.s fully 
compatible with all model<; of the IBM PS/ 2 system. 

Applications 
• 113M PC/ XT/AT and ompatiblcs 
• IHM PS/<! - rill models 
• Laptop compute1 

Benefits 
• 'ecured modem transmissions 
• file privacy on shared computers 
• Departm nt-wide data security 

Features 
• Simple to use and completely uscr-instaUable 
• Can protl'CL individual files or whole <lirectorie~ 
• Encrypts files using DES or a fast proprietary algorithm 
• Compresses encrypted files to save disk space 
• Provides master keys for multi -1 >vel ·ecurity systems 
• Optional password protection 

The DataSentry System. The Key to Safe Files. 
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HOW DO YOU GET 

AJOB WITHOUT 

EXPERIENCE? 


AND HOW DO YOU 

GET EXPERIENCE 

WITHOUTAJOB? 


Most young people have one 
answer to this problem. They avoid it 
until they're out of college. But they 
could be getting solid work experi­
ence while they're still in college. With 
your company's help. And ours. 

We're Co-op Education. A nation­
wide program that helps college 
students get real jobs for real pay, 
while they're getting an education. 

But we can't do it without you. 

Those real jobs have to come from 

real companies. Like yours. 


For more information on how 

you can participate in this valuable 

program, write Co-op Education, 

Box 775£, Boston, MA 02115. 


Not only will you be giving students 
a chance to earn money and pick up 
the most valuable kind of knowledge, 
you'll be giving yourselves a chance 
to pick up the most valuable kind 
of employee. 

Co-op Education. 

You ea rn a future when you earn a degree. 

,..., 
~1 A Publ ic ~rv1ccofTh 1 s Publ1c.1!1on iii l9S7 Na11onalComm1ss100 for Cooper.alive Educal1on 
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fail, the device won ' t give you any indication that you no longer 
have surge protection. Because they are connected in parallel to 
your computer , when MOVs or zenerdiodes fail , your machine 
will still run and you won't know that the surge device has 
passed away. 

Perhaps to make you feel better, some manufacturers build 
contin11ed 

Photo 1: As the impulse in the normal mode (top trace) is 
conducted by the MOV from line to neutral, another impulse 
(bottom trace) appears between neutral and ground, the 
common mode. 

Photo 2: These photos show noise in an electrical circuit, 
(a) before and (b) after insertion ofa power-line conditioner. 
In both photos, the top trace is normal-mode noise and the 
bottom trace is common-mode noise. 
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• 	 Full 640KB .EXE Programs 
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• 	 No Math Coprocessor required. 
• 	 On-Line Library Management 
• 	 Math, Text, Console Packages included 

Multiple File Code Retrieval 
Full-Color, Full Featured Editing 

• 	 Selectable Function Keys 
Ada Subprogram and Package Generation 
Ada Type Generation 

• 	 Ada Sensitive Cursor 
Interactive Cursor Error Correction 

• 	 Interface to Ada Design Language (ADADL) 
Ada Standard Pretty Printer 
DoD 2167 Documentation Features 

• 	 Optional On-Line Ada Training Course 
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compilers now on the market"- PCWEEK 

FEATURE 


PC POWER PROTECTION 


into surge protectors a status indicator-usually a little green 
light. A green light tells you everything is OK , right? Wrong. 
Most status indicators just tell you Lhat power is flowing . Thus , 
you may think your surge strip is protecting you, but you don't 
know for sure . 

So, is a surge suppressor the answer to protecting your equip­
ment? Not really. There is an alternative that will protect your 
computer investment much better than a surge suppressor. 

A Better Solution 
If you want to protect your investment in computing without 
wasting money on products of dubious utility , or if you are try ­
ing to solve power problems you already have , I recommend a 
power-line conditioner with a built-in isolation transformer at 
its heart (see figure 7) . Properly designed, the transformer, 
along with a couple of capacitors and a MOY across the second­
ary , will give you security far superior to that of a surge protec­
tor. Photos 2a and 2b (before and after insertion of a power-line 
conditioner) show how effective this design can be in protecting 
your computer from undesirable voltage impulses . 

The isolation transfonner acts as an inductive cushion, strip­
ping away high-frequency components of normal-mode noi se. 
Any remaining normal-mode noise will be shunted by the filter 
capacitors connected across the transformer's secondary, or by 
the MOY if it contains high energy. 

Perhaps a power-line conditioner's most important feature is 
the neutral-to-ground bonding on the secondary side of the 
transformer. This is a requirement of the national electrical 
code that has some very happy consequences for all microcom­
puter users. This bonding is a short circuit for common-mode 
noise , and , since there is no impedance across a short circuit to 
allow a voltage to develop, common-mode volLages do not oc­
cur (Ohm's law: current x impedance = voltage). With this 
type of device , no voltage will appear across your logic circuits . 

Suppress or Condition? 
When all's said and done, then, what kind of device will really 
power-protect your computer? Ifyou opt for a surge suppressor , 
a device that is relatively inexpensive and easily available, what 
features hould you make sure it has? You want filtering as well 
as surge suppression. You have to have both normal- and com­
mon-mode protection . And you should have some way of deter­
mining the stale of lhe device 's internal components. In addi ­
tion , be sure that it has been tested to UL 1499 or IEEE 587 
standards. To obtain this type of su rge suppressor, you will 
probably have to pay more than $100. But even if you do choose 
this route, you have hardly obtained Lhe ultimate in power pro­
tection for your computer. 

If you opt for the alternative , a power-line conditioner, you 
may need to ask the adv ice of a power professional to help you 
make the best choice, or you can purchase your device from an 
industrial or commercial dealer. This more effective product 
costs around $250, much more than a simple surge strip . 

Computer power protection is not as easy or inexpensive as 
you might think . Protective devices are like insurance- a 
trade-off between cost and risk . In most cases , a quality choice , 
while it may not be the least expensive, is the best choice . • 

Editor' s note : Next month , in Part 2 of this series, Mr. Waller 
will discuss backup power devices. 

Mark Waller is a computer facilities consultam and the author of 

Computer Electrical Power Requirements and Mastering PC 

Electrical Power, both published by Howard W. Sams. He can 

be reached on BIX as "editors. ' ·'-f+AETECH Introductory Offer $495 
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CIARCIA 'S CIRCUIT CELLAR • Steve Ciarcia 

Part 1 

A SUPERCOMPUTER 

StevE '1egins a 
supe1 vOmputer project 
by looking at 
multiprocessing basics 

E
very month, I get several hun­
dred letters from readers. Many 
of them ask for help with spe­
cific hardware or software prob­

lems, but there are always a few letters 
chidfog me for not building a real com­
puter. They imply that ever 80386 and 
68030 machines are simµiy uninterest­
ing , and that I should design a supercom­
puter of one sort or another. 

Unfortunately, the problem with a 
supercomputer is that it takes super soft­
ware to drive it. Remember, my favorite 
programming language is solder , and 
that doesn't make me particularly fond 
of introducing "Yet Another Computer 
System" with "Yet Another Program­
ming Language." 

But around the Circuit Cellar we like 
to do things that are out of the ordinary. I 
thus decided to see what it would take to 
build a supercomputer, and I thought you 
would be interested in how I determined 
the proper architecture. The result is a 
three-part description of multiprocessing 
that starts with theory and ends with 
reality . 

The Circuit Cellar supercomputer is a 
multiprocessor computer specialized to 
evaluate the iterative formula describing 
the Mandelbrot set, so a more accurate 
name is the Circuit Cellar Mandelbrot 
engine. A driver program running on an 
IBM PC AT presents the results in real­
time color on an EGA or a VGA, with 
smooth panning and scrolling so you can 
examine the results on the fly . System 
performance increases as you install 
more processors . You can sta rt with a 
single processor, graduate to 64 proces­
sors (as in my ex.ample) , or work up to a 

monster system with 256 processors. 
The Circuit Cellar Mandelbrot engine 

starts at roughly twice the performance 
of an 8-MHz AT with just one card of 8 
processors, increases smooth ly past a 
16-MHz 80386 with three cards (24 pro­
cessors), and zooms far beyond it with 64 
processors (eight cards) . I haven't found 
anything (under $500,000) to compare 
with a full-bore system of 32 cards . Not 
bad, considering that the Mandelbrot en­
gine is based on the lowly Intel 8051. 

In this first part , I'll describe how to 
increase the performance of single-pro­
cessor systems and show why there's a 
definite upper limit to proces ing speed. 
The solution seems to be using multiple 
computers on the same problem, so I'll 
explore some of the different ways to con­
nect multiple processors in arrays, and 
the troubles that arise from these connec­
tions. 

Before launching into a discussion of 
multiprocessing , I'll review some of the 
performance problems and solutions for 
single-processor systems . I'll start with 
the simplest possible system and work up 
to pipelining and caching. 

Building Performance 
In comparing performance, you must be 
careful what you're measuring . A conve­
nient unit is the number of instructions 
per second , which you get by dividing the 
total number of instructions executed by 
the elapsed time from start to finish. A 
processor that executes twice as many in­
structions in a given time has twice the 
performance, for an increase of 100 per­
cent. (Some of the examples I'll give will 
focus on the number of cycles per in­
struction, which is the reciprocal of the 
number of instructions per cycle . Be 
careful not to compute the performance 
ratio upside down.) 

Figure I shows the two essential com­
ponents of a computer: a CPU and mem­
ory to hold the program and data. The fat 
arrow between the two represents the ad­
dress, data , and control lines running be­

tween them. For these discussions, I'll 
ignore the necessary 110 hardware and 
presume that the program and data are 
already loaded into memory. 

This CPU is so simple that it doesn't 
include any registers; all operations must 
refer to memory locations. For ex.ample, 
an ADD instruction must specify three 
memory locations: one each for the two 
numbers to be added and where to put the 
result. Although your favorite micro­
computer may not have such an ADD in­
struction, the earliest computers (back in 
the Good Old Days of relays and vacuum 
tubes) actually worked this way. Figure 
2 shows the execution sequence for the 
ADD instruction I've described. Each ver­
tical line marks a single CPU clock cycle 
or memory access . 

The first step, of course , is to fetch the 
ADD instruction from memory. After the 
instruction arrives in the CPU, it is de­
coded to determine the addresses of the 
operands . The CPU then fetches the 
operands and performs the addition . Fi­
nally, the CPU stores the result back into 
memory. This sequence repeats for each 
instruction. with some variation . 

What's of interest is that a single in­
s truction requires four memory ac­
cesses : an instruction fetch , two data 
fetches , and one data store. During two 
more cycles , memory is idle while the 
CPU decodes and executes the instruc­
tion . Other instructions have different 
sequences, but the overal I pattern is 
similar. 

The memory in this example must be 
able to return data within a single CPU 
cycle and also be ready for another ac­
cess at the start of the next cycle. Dy­
namic RAMs need some time after an 
access to get ready for the next operation; 
the minimum time between accesses is 
the DRAM ' s cycle time . The memory's 
cycle time is necessarily longer than the 
access time required co return data. 
Typically, DRAMs have a cycle time 
that's about twice the access time. 

conrinued 
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For example, premium DRAMS with may be faster and some slower, so the 
a 100-nanosecond access time have a CPU will run at about 800 ,000 instruc­
cycle time of about 200 ns , so each CPU tions per second. 
cycle must be 200 ns. The ADD instruc­ Increasing the performance of this 
tion I've presented will therefore take 6 machine by a factor of 2 sounds simple 
x 200 ns, or 1200 ns. Some instructions enough: Double the clock frequency and 

Figure I: The essential 
parts ofa computer system. 

Address 
Data 
Control 

Fetch Exec. StoreDecode I Fetch I Fetch 
instr. instr. meml mem2 instr. mem3 

'-y---1 
One CPU or memory cycle 

Figure 2: Execution sequence for the instruction ADD meml , mem2, memJ. 

Figure 3: Adding registers 
to the CPU offigure I . 

CPU 
Memory

Registers 

Address 
Data 
Control 

I I 

Fetch FetchI~ecode I IExec. and I 
instr. instr. meml store 

II 
\ J'--y--'v 


One memory cycle One CPU cycle 


Figure 4: Execution sequence for ADD meml, reg. Note that memory access is now 
two CPU cycles (see text) . 

reduce the CPU and memory cycle times 
to 100 ns . Unfortunately, ORA Ms with a 
50-ns access time and a I00-ns cycle 
time are on the forefront of technology 
right now, and more expensive than you 
can imagine. But all is not lost. 

Registered Speedup 
Figure 3 shows a more complex CPU 
with internal data registers. Each regis­
ter can hold the same amount of data as 
one memory location , so an instruction 
can refer to e ither memory or registers . 
Because the registers a re on the CPU 
chip, register accesses are faster than 
memory accesses. To take advantage of 
this , the definition of an ADD instruction 
changes so that it now adds the contents 
of a memory location to an internal regis­
ter and puts the result back into the sa me 
register. This reduces the number of 
memory accesses to two: one instruction 
fetch and one data fetch. 

The reason for the e changes is to let 
the CPU run with a faster clock rate than 
the memory could otherwise tolerate. 
The CPU cycle time can now be 100 ns, 
half the memory cycle time of 200 ns. 
Any memory access must include one 
extra cycle, but operations within the 
CPU can now proceed twice as fast as 
before . 

Figure 4 shows the execution of the 
new ADD instruction . Fetching the in­
struction takes two clock cycles because 
of the memory access, but decoding it 
takes only one. Fetching the operand from 
memory takes two more cycles , but the re­
sult i computed and stored in a register in 
a single cycle. The ADD instruction takes 
six cycles from start to finish, but the 
faster CPU clock rate reduces the total 
elapsed time to only 6 x 100 ns, or 600 
ns, half that of the processor in figure 1. 

Both processors use the same type of 
memory , but the econd system has twice 
the performance of the first. Bearing in 
mind that a typical system has only one 
CPU and several megabytes of memory, 
a more complex CPU is a good way to 
improve the overall system performance 
without increasing the overal I cost be­
yond reason . 

I 

Fetch FetchDecode I IExec. and I 
instr. instr. meml store. 

I 

I . 
'--v--' 

One memory cycle One CPU cycle 

Figure 5: Doubling the CPU clock speed for the instruction shown in figure 4 yields this sequence. Since the CPU is running 
twice as fast, memory access now requires four cycles. 
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The extra cycle for each memory ac­
cess is commonly called a wail state. 
Many of the newer AT clones run with 
zero-wait-state memory, which simply 
means that the memory can keep up with 
the processor. The complete details are a 
little more complicated than I've shown 
here , because the AT's memory is actu ­
ally measured by access time rather than 
cycle lime, but the principle is similar. 

If doubling the CPU clock rate helped 
so much, how about doubling it again? 
Memory accesses now require 4 cycles ( 4 
x 50 ns, or 200 ns), and figure 5 shows 
what happens. The ADD instruction now 
takes 10 cycles, for an elapsed time of 10 
x 50 ns, or 500 ns . Doubling the clock 
rate improves performance by only about 
20 percent because the CPU now spends 
most of its time waiting for memory 
accesses . 

But if 100-ns-cycle-time memory was 
too expensive, you can imagine what 50­
ns memory will cost. At some point, the 
system will outrun the fastest DRAMs , 
so static RAMs are the only choice. 
SRAMs have about 25 percent the den­
sity of DRA Ms, so the chip area that can 
hold a I-megabyte DRAM will hold only 
256K bytes of SRAM. Prices are driven 
by chip area, so the memory cost in ­
creases by a factor of 4, even without 
considering the additional cost of the 
faster memory . 

Access Caching 

There's another trick we can use: mem­

ory-access caching. 


Although the system may have mega­
bytes of memory, most program instruc­
tions are clustered in small groups. For 
example, a loop may execute a dozen in­
structions hundreds of times . Data ac­
cesses can be clustered in the same way, 
as with a word processor updating suc­
cessive characters in a buffer. 

A cache takes advantage of this typical 
program behavior by storing the most re­
cently accessed instructions and data in a 
local memory that's much faster than the 
main memory. Figure 6 shows a cache 
inserted between the CPU and the mem­
ory unit. Instructions and data in this 

cache can be returned in one cycle, just 
like the CPU registers. But if there's a 
cache miss and the cache must access the 
main memory, the access will take five 
CPU cycles . 

Assuming that the CPU is running at 
50 ns , figure 7a shows that an ADD in­
struction with all cache hits takes only 4 
x 50 ns, or 200 ns. If those hits turn into 
misses, the ADD instruction takes 12 x 
50 ns, or 600 ns (see figure 7b). It's ob­
vious that the cache hit ratio determines 
the overall system performance. 

More complex caches guess where the 
processor will need data and prefetch 
from those locations so that the CPU's 
accesses will be hits. Some systems have 
separate instruction and data caches with 
different updating strategies to take ad­
vantage of the differences in access pat­
terns . In fact , a cache is one of the tricki­
est parts of a system, and it can harbor 
the most obscure bugs for the longest 
times. 

The Last Drop: Pipelining 
We can squeeze more performance from 
the processor by introducing instruction 
pipelining . Pipelining , also known as 
overlapped execution, takes advantage of 
the fact that each instruction breaks 
down into several distinct phases . The 

CPU 
Memory 

Registers 

Address 
Data 
Control 

Fetch IDecode I FetchI instr. instr. mem1 

'---y---A--y--1 
Cache hit CPU cycle 

IExec. and I 
store 

ADD instruction I've been using has four 
phases, which I'll call I-fetch , I-decode , 
D-fetch, and 0 -store . By adding CPU 
hardware to handle each phase sepa­
rately, we arrive at figure 8. 

Figure 9 shows the sequence of events 
as the CPU begins executing a series of 
ADD instructions, each with different 
memory and register operands . A new 
ADD instruction starts every clock cycle , 
so , after the pipeline fills, the through­
put is one ADD instruction every clock 
cycle. Although an ADD instruction (with 
cache hits) still takes four cycles, one 
ADD instruction finishes every cycle , so 
the overall performance is 50 ns per ADD 
instruction. 

In this example , the pipeline hardware 
improved performance by a factor of 4 at 
the same clock rate. As with the other 
tricks, pipelining doesn't always provide 
that much improvement. For example, if 
an instruction needs a register set by a 
previous ADD instruction, the CPU must 
ensure that the instructions complete in 
the right order. 

Not all instructions have the same 
number of phases , so the pipeline may 
not always be full. Branch instructions 
are a particular problem , because the 
$yStem can't determine the next instruc­

con1im1ed 

Figure 6: The modified 
system from figure 3 is 
further modified by adding 
a cache between the CPU and 
memory. 

Figure 7a: Execwing the 
instruction ADD meml, reg on 
the cached system, 
assuming one-cycle cache 
hits. 

Fetch Fetch Exec.and 
instr. mem1 storeI ~~~;de I 

--~~~~-.. ...--~~~~---"-y--J 
Cache miss CPU cycle 

Figure Th: Executing the same instruction as iii figure 7a with five-cycle cache misses. 
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tion address until after the branch is de­
coded. As with caches, pipelines require 
some very subtle logic to take account of 
all the possible combinations. 

It's worthwhile to remember that these 
tricks do not always improve the proces­
sor's performance. For example, if a 
program doesn't use a small set of data 
that fits into the cache, every data refer­
ence will be a cache miss. Similarly, if 
the program has many branches that 
flush the pipeline, the throughput will 
drop off to the level of a processor that 
hasn't been pipelined . No matter what 
the hardware assumes, someone can al­
ways write a program to bring the system 
to its knees . 

Performance Limits 

From these examples, you can see that 

the ultimate limit to a processor's perfor­

mance is one instruction per clock cycle. 

Although several instructions may be in 

the pipeline, each clock cycle wiJI pro­

duce only one result at a time. That's the 

upper , theoretical, ideal limit , so cache 

misses and pipeline flushes can only de­

tract from it. 


Because a single processor can pro­
duce only one result in a clock cycle, the 
only way to boost performance (for a 
given processor design) is to increase the 
clock frequency . This explains the 
"clock race" pushing 80386 machines 

beyond 20 MHz. Unfortunately , perfor­
mance increases by the same factor as the 
clock rate. Therefore, a 24-MHz 80286 
is, at best, three times faster than an 8­
MHz 80286. 

What the block diagrams do not show 
is the incredible amount of hardware re­
quired to add caches, pipelining, and all 
the other sorcery to support the higher 
clock rates. All this circuitry must run at 
the increased speed, and designers find 
out that tricks that worked well at lower 
speeds aren't as effective at higher 
speeds . 

Regardless of your cleverness , the 
hardware circuit technology will set an 
upper limit to the clock rate. Mainframe 
computers, with custom LSI chips and 
optimized interconnections , run at about 
60 MHz. In round numbers, 30 MHz is 
the fastest clock rate you' It see on your 
desktop computer for quite a while, be­
cause the price of the technology goes up 
dramatically beyond that point. 

A 30-MHz clock rate means that a pro­
cessor can produce one result every 33 ns 
at best. If the program and hardware can 
upport one instruction per clock cycle, 

the processor will hit 33 million instruc­
tions per second. In real life, of course , 
your mileage may vary . ... 

To put this into perspective, a stan­
dard 4.77-MHz IBM PC runs at about 
0.1 MIPS . A stock 8-MHz AT runs at 

I-fetch I
(/) 

Q; I-decode .c 
<J Memory
<O"

;;;
:? -

I'< y ' 
Q) 

D·letch u
a: 

D·store_J 


Address 

Data 
Control 

Figure 8: In a final attempt to improve throughput, pipelining is added to the CPU. 

about 0.5 MIPS, and a 20-MHz PS/2 
Model 80 does about 3 MIPS . The best 
we can expect in the near future is only 
another order of magnitude faster. 

Obviously , something has to give if we 
want still more performance from a com­
puter system. 

Architectural Choices 
If one processor can deliver one answer 
in one clock cycle, how many answers 
will two processors deliver in the same 
time? Although this sounds like a child's 
riddle, the answer is profound : two! 

The work needed to solve some prob­
lems can be divided more or less equally 
among multiple processors . If each pro­
cessor can run simultaneously, the total 
performance increases directly with the 
number of processors . Two processors 
will produce the result in half the time of 
a single processor , and so on . 

There are several different types of 
multiprocessor systems, each suited for a 
different class of problem. l 'll discuss 
some of the main architectural choices 
and describe what sort of problem each is 
best suited to solve; after that , the de ­
scription of the Circuit Cellar supercom­
puter will make more sense. 

A scalar is a mathematical term indi ­
cating a value that can be expressed as a 
single number. A scalar computer, there ­
fore , can work on a single number at a 
time. You are probably most familiar 
with scalar processors , although you 
may never have thought of your computer 
in quite that way before. All the exam­
ples in the previous sections have dealt 
with scalar processor design . 

A vector is a value that must be ex ­
pressed with two or more numbers . For 
example, the coordinates for a point in 
space consist of three numbers: the dis ­
tance from the origin along thex, y, and z 
axes . The notion of a vector is more flex­
ible than that, though , and can describe 

continued 
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Figure 10: Two processors 
connected to a common 
memory. Access to the 
memory is regulated by a 
memory comrol. 

Figure 11: Both CPUs of 
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points with hundreds or thousands of as­
sociated numbers . 

A vector processor includes enough 
hardware to perform computations on all 
(or at least many of) the numbers for 
each point at one time. A machine with 
three ALUs could add all three coordi ­
nates of two points simultaneously, de­
livering the result in one-third the time of 
a sca lar processor with one ALU . 

All the ALUs in a vector processor 
perform the same operation on each of 
the vector's components. Many problems 
involving vectors need exactly this sort 
of lock-step processing, but some simply 
need more freedom . Although you can 
create some variations, in general, all the 
ALUs in a vector processor must do the 
same thing at the same time. This means 
that some problems simply don't fit the 
vector processor pattern. 

The solution to problems that need 
more performance than the best scalar 
processor can provide, but are too unruly 
for a vector processor, can often be han­
dled by a true multiprocessor system. 
Unlike scalar and vector machines, 
though, the exact design of a multipro­
cessor system determines what type of 
problems it can handle. In fact , some 
multiprocessors on the market are so 
specialized that they can solve only one 
class of problem. 

The distinguishing feature of a multi­
processor system is that- unlike a vector 
system-the processors are all executing 
different instructions on different data . 
There 's no centralized control determin­
ing which instruction to use on what 
data . 

.....gh using multiple processors on 
a sin~.: problem can provide a dramatic 
performance improvement, not all prob­
lems will respond to this sort of treat­
ment. For example, a program that com­
putes the factorial of a number by 
recursive calls can't be split up on multi­
ple processors, because each result de­
pends on the preceding one. A word pro­
cessor won't attain a dramatic speed 
increase on a multiprocessor system, be­
cause most of the time the software is 
waiting for keystrokes . (You could speed 
up reformatting by assigning one para­
graph to each processor, but that's not a 
convincing application .) 

It's worth pointing out that, regardless 
of the type of multiprocessor system, 
each individual processor can be any sort 
of scalar processor you'd like to use. Any 
and all of the tricks described earlier to 
crank up scalar performance are fair 
game in multiprocessor applications . 
The only catch is that , because the sys­
tem has many processors, the cost goes 

up dramatically as each processor be­
comes more complex. Sometimes , as 
we'll see next month , many simple pro­
cessors can outperform fewer complex 
ones . 

And , as I mentioned above , the design 
of a multiprocessor system determines 
the types of problems it can handle with 
greatest efficiency. Just as with caches 
and pipelines, some problems will actu­
ally run slower on a multiprocessor than 
on a scalar machine. 

Tightly Coupled Multiprocessors 
Any multiprocessor system starts with 
two or more scalar machines . Figure 10 
shows two simple processors connected 
to a common memory , which is similar 
to the simple DRAM we started with in 
figure I. Because the memory can han­
dle only one access at a time, a memory 
controller must decide which processor 
will get access to the memory on each 
cycle. If the processors access the mem­
ory simultaneously, one must wait until 
the other is finished . 

Figure 11 shows what happens when 
these two processors both start executing 
different ADD instructions with three 
memory operands each . This is the same 
situation described in figure 2, but now 
you can see the lost time when CPU #2 is 
Jocked out of the common memory by an 
access from CPU #1. The two ADD in­
structions take 9 cycles to complete, 
where two on a pure scalar machine take 
12 cycles . 

Doubling the number of processors 
should increase performance by 100 per­
cent, but it went up only 33 percent (% 
compared to 2/i 2). What went wrong? 

Even though the processors are exe­
cuting separate instructions with differ­
ent data addresses , both processors must 
access the shared memory to get infor­
mation. Because it is possible for the 
memory to handle only one request , the 
system is running at only half efficiency 
when both processors need the memory 
simultaneously. 

There are two solutions to this prob­
lem: The memory can become complex 
enough to handle two accesses at once, or 
the processors can reduce the number of 
memory accesses required for each in­
struction. Each solution raises additional 
problem , but the latter choice is the only 
practical one for systems that use more 
than a few processors. Imagine building 
a memory that can support a dozen si­
multaneous accesses . 

Figure 12 shows a four-way multipro­
cessor. Each processor has a local mem­
ory for its program and working vari­
ables . Results and status flags are stored 

in common memory , which is accessed 
over the global memory bus connected to 
each processor. The memory controller 
decides which of the four processors will 
gain access during each memory cycle. 
Processors that lose the battle for access 
to common memory must wait for the 
next free memory cycle. 

Because each processor has direct ac­
cess to the global memory, this is an ex­
ample of a tightly coupled multiproces­
sor system. The tightest ofcoupling is the 
limiting case occurring when the proces­
sors have no local memory. Each proces­
sor can change the state of any other pro­
cessor ' s computation by simply writing 
new data in the right addresses . As you 
can imagine, this may not be an entirely 
good thing, particularly for debugging 
errant programs. 

The hardware problem with this archi­
tecture is that the global memory bus re­
quires a large number of signal lines . If 
the processors use 32-bit word and the 
global memory has only 1 megabyte, the 
bus needs over 50 lines for just the data 
and address . High-frequency transmis­
sion-line techniques are required to ex­
tend this bus more than a few feet, so 
there is a distinct limit to the number of 
processors that can connect to a single 
global memory bus . 

For problem that demand a large 
number of processors, there is no feasible 
way to connect each processor to a 
shared high-bandwidth memory bus . 
Worse, the contention for that memory 
will begin to wipe out the advantage of 
multiple processors (remember the sim­
ple example in figure 11) . Again , there 
must be a better way. 

Loosening the Bonds 
The best performance for a tightly cou­
pled multiprocessor architecture occurs 
when you are running programs that 
don't need much access to the global 
memory. If that is indeed the case , the 
wide, fast, expensive global memory bus 
can be replaced by a relatively narrow 
connection between processors. The ulti­
mate reduction is a bidirectional serial 
link, but it could be a by.te-wide or word­
wide channel with some handshaking 
control lines. 

Figure 13 shows a four-way multipro­
cessor connected by narrow ports be­
tween each pair of processors . Because 
each link has a relatively low bandwidth 
compared to the previous global memory 
bus , the processors can exchange only 
limited amounts of data. But for prob­
lems with fairly strict partitioning, this 
works reasonably well. 

co111i11ued 
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Figure 15: A 16-processor sysrem. Each processor can communicare wirh irs four 
closest neighbors. 

Figure 16: The processors from figure 15 are each assigned an ID number to 
simplify message passing_ 
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Connecting each proces or to all the 
others simplifies the task of exchanging 
data , but it requires 11- 1 ports on each 
processor. For four processors this is 
feasible, but I challenge you to draw the 
connections for a 16-processor system. 
For lots of small processors, there 's a 
problem fitting all the connections into 
the available physical space. 

One way around this is to connect all 
the processors to a common "message 
bus," as shown in figure 14. Although 
the figure looks much like figure 12, the 
difference is that the common bus is rela­
tively narrow and doesn't connect to a 
global memory. Any processor can send 
a message to any group of the others , but 
only one transmitter can be active at any 
one time. 

You 'II notice a striking resemblance 
between figure 14 and the standard block 
diagram for a local -area network . In 
fact, although LANs arc usually thought 
of as a way to share peripherals , they're 
also useful for coordinating the work of 
many processors . I've seen some work 
that uses otherwise idle computers on a 
LAN to perform "backgrou nd" compu­
tations on a complex problem , shifting 
the calculations around the network to 
take best advantage of the available 
hardware. 

The problem with a LAN, of course, is 
that there can be only one message active 
at a time. Regardless of the LAN band­
width, there will be some lost time when 
the processors queue up to use that single 
resource. 

Figure 15 shows one way around this 
problem . Each processor can send mes­
sages to its four closest neighbors, with 
processors on the edges of the array 
wrapped around to the other side. De­
pending on how the processors are pro­
grammed, each can support up to four 
messages at once. If the code is particu­
larly clever, any processor can send a 
message to any other one by routing it 
along the shortest distance between the 
two. 

That layout will work if most of the 
messages are to adjacent processors. 
Sending a message across the entire array 
will involve all the processors between 
the two nodes , and the overhead involved 
in figuring out the proper path can be 
significant. A slightly different way of 
connecting the processors can improve 
message passing, at the cost of greater 
wiring complexity. 

Figure 16 looks almost the same as 
figure 15, with each processor linked to 
four others. If you look closely, you'll 
see that the processor numbers differ by 
only 1 bit across each link. That change 
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makes the message-routing problem al ­
most trivial. 

When a processor receives a message, 
it compares the destination address in the 
message header with its own address by 
performing an exclusive-OR. If the result 
is 0, the two addresses are the same and it 
can process the message. If the result 
isn't 0, the message must be forwarded to 
another processor. The processor sends 
the message to the neighboring processor 
that has an address differing in that same 
bit position. 

Using this method, you can intercon­
nect 65 ,536 processors with only 16 
links per processor and a maximum mes­
sage delay of 16 transmissions. This 
seems to be the best way to connect truly 
large arrays to minimize transmission 
delay without unduly complicating the 
backplane wiring. 

Communication Bottlenecks 
What should be obvious from these sam­
ple systems is the need to figure out just 
what level of communication will occur 
between the processors. A large commu­
nication volume requires high-band­
width connections, with the attendant 
complexity of common memory design. 
Programs with shorter, less frequent 
messages between fewer processors can 
run effectively on processors with "nar­
rower" links, perhaps using message 
passing between links to reduce the num­
ber of distinct connections. 

A multiprocessor system must be de ­
signed to solve a particular class of prob­
lems. Ideally , it will handle that class 
with particular efficiency (although 
every now and again the designers find 
that there's a skeleton in the closet that 
hampers performance) . Attempting to fit 
a problem from a different class onto that 
machine will result in poor perfor ­
mance, perhaps even lower than on a sca­
lar machine. 

Upcoming Events 
If you 're at all familiar with the calcula­
tions behind the Mandelbrot set, you can 
probably tell why I elected to use it as the 
foundation for a supercomputer. A single 
image requires massive amounts of com­
putation, but it can be easily divided be­
tween an arbitrary number of processors . 
The results of the computations can be 
summarized by 1 or 2 bytes, so the out­
put data transmission can use a relatively 
slow link. Even better, the algorithm 
doesn't need any communication be­
tween neighboring processors, so the in­
terprocessor communication isn't a criti ­
cal issue . 

In the next part of this project, I'll de­

scribe the system architecture of the Cir­
cuit Cellar Mandelbrot engine and ex­
plore the mathematics and algorithms 
behind its operation. In the concluding 
part, I'll cover the array hardware and 
the control/display software for the Man­
delbrot engine. • 

Special thanks to Ed Nisley and Merrill 
Lathers for their expert contributions to 
this project. 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past arti ­
cles are available in book fonn from BYTE 
Books, McGraw-HiJI Book Co., P.O. Box 
400, Hightstown, NJ 08250. 

Ciarcia 's Circuit Cellar, Volume I covers 
articles in BYTE from September 1977 
through November 1978. Volume II covers 
December 1978 through June 1980. Volume 
Ill covers July 1980 through December 1981 . 
Volume IV covers January 1982 through June 
1983 . Volume V covers July 1983 through De­
cember 1984. Volume VI covers January 1985 
through June 1986. 

Circuit Cellar Ink 
It's virtually impossible to provide all the 
pertinent details of a project or cover all the 
designs I'd like to in the pages of BYTE. For 
that reason, I have started a bimonthly supple­
mental publication called Circuit Cellar Ink, 
which presents additional information on 
projects published in BYTE, new projects, 
and supplemental applications-oriented mate­
rials . For a one-year subscription (6 issues), 
send $14.95 to Circuit Cellar Ink, 12 Depot 
Square, Peterborough, NH 03458. Credit 
card orders can call (203) 875-2199. 

There is a multiline Circuit Cellar bulletin 
board system (running TBBS 2.0M) that sup­
ports past and present projects in BYTE and 
Ink . You are invited to call and exchange ideas 
and comments with other Circuit Cellar sup­
porters. The 300-/1200-/2400-bps BBS is on­
line 24 hours a day at (203) 871-1988. 

To receive information about the Circuit 
Cellar Ink publication for hardware de­
signers and developers, please circle 100 
on the Reader Service inquiry card at the 
back of the magazine. 

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 on BIX as 
"sciarcia." 

Your questions and comments are wel­
come. Write to : Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Emulating a math chip 

is fine, but you still 

need some way to talk 

to the outside world 


L
ast month I introduced a binary 
floating-point mathematics 
package and described the code 
for the four primary math oper­

ations: addition, subtraction , multiolica­
tion, and division . Using those routines, 
you can build the more complex func ­
tions- transcendentals and trigonomet­
ries , for example-that you find in high­
level languages. 

But there are a couple of ingredients 
still missing from the recipe. Although 
you can manipulate floating-point num­
bers with the functions I've given, you 
need to be able to get numbers to and 
from the routines . I can remember when 
I toggled in my first program on my old 
Altair 8800' s front panel and showed my 
mother its results on the accumulator 
LEDs. 

" Look , Mom! That light means a 2 , 
that one means an 8, and that light means 
a 16 , for a total of26!" 

" That 's nice, dear." 
A mathematics package with no easy 

way to get the numbers in or out is not 
much better. It's time for some 110. 

Inside/Outside 
As you'll recall from last month , the 
floating-point format I've defined ac­
commodates storage for a 15-bit expo­
nent , an 80-bit mantissa , and a I-bit sign 
(which needs a sepa rate byte of its own; 
you may want to refer to the diagram on 
page 314 of last month's BYTE). All this 
requires 13 bytes of storage per number 
local co the package. I referred to this 
storage area as the floating-point accu­
mulators, FAC! and FAC2 . 

However , a program that calls the 
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FLOATING-POINT 
WITHOUT A 
COPROCESSOR 
package is not likely to want to allocate 
13 bytes of storage for each floating­
point number: A large array of such num­
bers can consume memory rapidly. And 
the format I've described uses an entire 
byte to hold the mantissa's sign. This is 
necessary only to make the execution of 
floating-point operations faster. When a 
number is being stored externally- wait­
i ng around until you use it again- it 
doesn't make sense to use 8 bits to store 
the sign when I bit will do. 

Listing 1 shows the pseudocode for a 
pair of routine called LDFACC and 
STFAC!. LDFACC loads one of the two 
floating-point accumulators (selected by 
the DI register) from an external memory 
location , assuming that the number at 
that location is in external floating-point 
form . STFACl, the reverse of LDFACC, 
stores the number in FAG! to an external 
location . I didn't provide a routine for 
storing FAC2 anywhere, because the four 
operations I've so far defined all leave 
their results in FACl. 

The external representation the pack­
age uses is very close to the IO-byte 
extended format used by the Apple Mac­
intosh ' s Standard Apple Numeric Envi­
ronment library (which is compatible 
with the IEEE IO-byte extended defini­
tion) . My numerics package doesn ' t de­
fine special cases like NAN (not-a-num­
ber) and infinity as defined in SANE, 
but some intrepid programming could 
add such entities ; in fact, you can make 
the package compatible with whatever 
you want. 

Most of these routines' time is spent 
shifting and masking . The external rep­
resentation stores the mantissa's sign in 
the highest bit of the exponent (a bit that, 
internally, is used to detect exponent 
overflow) . Also , since the normalization 
routine I presented last month aligns the 
mantissa so that its topmost bit is 0 (to 
catch overflow) , STFACl shifts the man­
tissa before storing so you don't waste 
space storing an empty bit. 

Actually, you can grab one more bit 's 

worth of accuracy in the external repre­
sentation if you consider that, unless the 
floating-point number is true ze.ro, after 
one shift to the left the most significant 
bit of the number must be a I . You could 
rewrite STFACl to perform a second sh ift 
before it stores the number . Then, re­
write LDFACC to recover those top 2 bits 
by shifting the mantissa to the right twice 
and setting the h ighest 2 bits to 01 
binary. The IEEE and Microsoft formats 
for encoding short and long real numbers 
use this trick. 

You can modify the load and store rou­
tines to customize your own external rep­
resentations (or adhere to those of some 
other commercial numer ics library) . 
Perhaps you don 't need a 64-bit mantis­
sa's worth of accuracy- you 'd prefer 
handling lots of less-precise numbers 
quickly, rather than take more time for a 
few really precise ones . In this case, you 
can lop bytes off the mantissa from the 
right-but keep in mind that for every bit 
you give up in the mantissa , you lose 
about one-third of a decimal digit 's 
worth of accuracy. If you want to store 
the exponent in a byte rather than a word , 
you 'll certainly have to pick a smaller 
bias value (128 comes to mind , since that 
number divides a byte 's range: 0 to 255) 
and write some routines for translating to 
and from byte-wide and word-wide 
exponents. 

Incoming 
Getting a floating-point number into the 
package from the outside- typed in from 
the keyboard or read from a file-simply 
requires a routine to read a character 
string representing a floating-point num­
ber and translate that number into the 
package 's internal representation . You 
can break this requirement down further 
into a series of simpler requirements: 
The routine must read and translate signs 
( + or - ) , a mantissa , and an exponent. 

The routine I've provided reads a char­
acter string whose format can handle any 

continued 
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Listing 1: Pseudocodefor the LDFACC and STFAC1 routines that move 
numbers to and from the floating -point accumulators. 

LDF ACC: 
(Assumes SI points to number, DI points to SIGN field of 
the floating-point accumulator to store.) 

(Set the sign field) 

Set byte at {DI] based on high b it of byte at [SI]; 


Move the number into the accumulator; 

Clear lowmost word of mantissa; 

Clear highmost bit of e xponent; 

Shift mantissa right l bit; 

RETURN ; 


STFACl : 

(Assumes DI register points to destination.) 


Shift FAC l_MAN left 1 bit; 

IF FACl SIGN = 0 THEN FACl EXP m FACl EXP AND 7FFFH; 

ELSE 


FAC l EXP - FACl EXP OR 8000H; 
Move the number out of FACl , exponent first, fol l owd by 

the top 4 words of the mant issa ; (S ince FACl_EXP and 
FAC l_MAN are contiguous, this uses an REP MOVSW 
inst ruction.) 

RETURN ; 

Listing 2: Inputting a floating-point number. 

FPINPU'f : 
CH NextCHAR ; m 

IF CH • ' + ' THEN FACl_SIGN=O ; ELSE FACl_SIGN =l28 ; 

DEC EXP=O; 

FACl_MAN =O ; 

CH = NextCHAR; 

CALL ADDIGIT(CH); 

CH = NextCHAR; (Sk ip decimal point) 

REPEAT 


BEGIN 

CH = NextCHAR; 

IF CH is nae a digit THE N GOTO FPil ; 

CALL ADD IGIT(CH ); 

DEC_ EXP=DEC_EXP - 1 ; 


END 
FPil : 
('fhe next line skips the " E" and reads the exponent sign .) 

CH = NextCHAR; 
IF CH = '+' THEN EXP SIGN=O; ELSE EXP SJGN=128 ; 
EXP_VA L=O; 
REPEAT 

BEGIN 

CH = NextCHAR ; 

IF CH is not a dig it THEN GOTO FPI2 ; 

EXP VAL a 10 * EXP_VA L + VALUE (CH); 


END 

FPI2 : 


IF EXP SIGN = 0 THEN 

DEC EXP DEC EXP + EXP VAL; 


ELSE 

DEC EXP DEC EXP - EXP VA L; 


FAC1_EXP=BIAS +79; 

CALL NORMl ; 

FAC2 = 10 .0 

IF DEC_EXP > 0 THEN 


REPEAT DEC EXP TIMES 

CALL FPMULT; 


IF DEC EXP < 0 THEN 

REPEAT ABS(DEC_ EXP) TIMES 


CALL FPDIV; 

RETURN; 
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floating -point number that the package is 
capable of handling . I haven ' t built a 
great deal of flexibility into the input 
routine- it likes its strings just so-but 
I'll point out places where you should 
have no problem extending the software 
to handle freer entry formats . While I'm 
on the subject of formats , here's the for ­
mat that my input routine expects : 

sD.DDDDEsDDD<null > 

where s is a sign ( + or -), Dis a digit (0 
to 9), <nu ll> is the null character 
(ASCII 0), "." is a decimal point, and E 
is E (which signals that the exponent por­
tion follows). If you 've done any engi ­
neering or scientific programming , 
you'll feel right at home with this format . 
You can see that a number is written as 
the sign of the mantissa , followed by the 
mantissa , followed by E, followed by the 
sign of the exponent, followed by the ex ­
ponent. As I mentioned before , my input 
routine is fairly inflexible, so none of 
this is optional. You must write l as 
+ l.OE+O; 5000 as + 5.0E+3; - .0045 
as - 4.5E-3; and so on. 

Listing 2 shows the pseudocode for the 
input routine. NextCHAR is a fictitious 
function that returns the next character 
from the input string (in the actual code, 
the SI register points to the input string, 
so the NextCHAR function is actually a 
LODSB instruction). Once FPINPUT trans ­
lates the sign of the mantissa , it simply 
grabs each mantissa digit from the input 
string and adds it into FACl's mantissa. 
(Like the other routines in the package, 
this rou~ine returns with the inputted 
number stored in FACl .) As each digit is 
added in, the routine treats FACl_MAN 
not as a binary fraction but as a large 
binary integer . In effect, the routine ig­
nores the decimal place; it remembers 
where it is by counting how many digits 
appear to the right of the decimal point. 
This value is kept in DEC_ EXP. 

Next , the routine reads the exponent 
sign and exponent value. This process is 
a miniature version ofwhat's just gone on 
in the mantissa . For the exponent: Get a 
digit, multiply the accumulated exponent 
value by IO, add the new digit in, and re­
peat. Once the routine has successfully 
converted the ASCII exponent to binary . 
it adds that amount into DEC_ EXP. 

Now it's a cleanup job. The routine has 
all the numbers it needs. First, it normal ­
izes the contents of FACl _ MAN . Notice 
the value loaded into FACl_EXP prior to 
normalization to reflect the fact that the 
number in the mantissa is an integer­
that is , that the binary point is to the right 
of the least significant bit . Then the rou ­
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tine loads a floating-point 10.0 into FAC2 
and. depending on the sign of DEC_EXP, 
either multiplies or divides FACl repeat­
edly by 10. 

You now have a binary floating-point 
number in FAC l . 

My routine requires one digit to the 
left of the decimal point. Modifying the 
algorithm to accept any number of digits 
to the decimal point's left should be triv ­
ial. It would also be simple to recode 
things so that signs are not required ; no 
sign would indicate an implied plus sign . 
Finally, you could have the routine as­
sume a zero exponent if it encountered 
the end of the string before running into 
an E. 

Outgoing 
Once you've done all sorts of compli ­
cated floating-point calculation , you 
need a way to examine the results of your 
cipherings . You need the reverse of the 
input routine : something to convert a 
floating-point number to an ASCII char ­
acter string (see listing 3). 

The output algorithm works like thi s: 
Remember that the internal representa­
tion of the floating-point numbers is in 
base 2 , so we need to somehow extract 
the base- I 0 exponent portion of the num­
ber. We already know the internal repre ­
sentation for 10.0 (we used that in our in­
put routine) , so we can perform a series 
of multiplications or divisions by 10 until 
the number falls somewhere between I 
and I 6 . You can tell when the number is 
in this range by watching the exponent 
(in this case, FACl_EXP minus the bias 
a mount), which tells you how many digit 
positions the binary point is from the 
number's most significant bit. For exam­
ple, ifFACLEXP =BIAS+ 5, you know 
the number looks like bbbbb.bbbbb .. . 
(where bis a bit, 1 or 0) . If FACLEXP = 
BIAS - 2, the number look s like this: 
0.00bbbbbbbbb . .. (where the leftmost b 
is the most significant digit). 

Each time the routine performs a mul­
tiplication (or a division) by 10, it incre­
ments (or decrements) DEG_EXP. In this 
way , the routine determines the num ­
ber• s base- I 0 exponent. 

The routine 's next step is to narrow the 
number ' s range even further by veri fy ­
ing that it is between I and 10 . If the 
number is greater than I 0 (it cannot be 
less than I because of what the routine 
has done to the number so far) , FPOUTPUT 
does one more division by IO. Now the 
routine adjusts the number so that the 
binary point is between bits 75 and 76, 
and the top 4 bits of the number are its 
integer portion. And thanks to all the 

co111i1111ed 

l\DDIGI'l' : 
Cl\LL Fl\C l x lO ; 
FACl MAN FACl MAN+ VALUE (CH ); 
RETURN ; 

t'AClxlO : 
{This rou ine mul iplies FACl ' s mantissa by 10 using 
the identi y 10•x=B*x+2•x.} 
Shift FAC l MAN lefL 1 blt ; 
FACJ_ MAN ~ FACl MAN ; 
Shift Fl\Cl Ml\N lefL 2 biLs ; 
FACl MAN -FACl Ml\N t Fl\C3_Ml\N ; 
RE'l'URN ; 

Listing 3: Pseudocode for the floating-point output routine. 

FPOUTPUT : 
DEC EXP• O; 
IF i ACl_E XP=O THE N GOTO FOUTl ; 
FAC2~1 0.0 ; 

{Note : The comparisons in he follo wing Lwo Wll ILE 
s t a t emen t s Lreat FAC J as a pos i i vc number .) 
WH ILE FACl > 15 

BEGIN 

CALL FPDI V; 

DEC_ EXP =DEC EXP l ; 


END 

WHILE Fl\C] < 1 


BEGIN 

CAL!. FPMULT ; 

DEC_EXP• DEC_EXP-1 ; 


END 

IF FAC1> =10 THEN 
BEGIN 


CALL FPDIV ; 

DEC EXP=DEC_EXPtl; 


ENO 

{Set binary point between bil s 75 a nd 76.) 

IF FAC l EXP=BIAS+4 THEN 

Shift FJ\Cl _MJ\N Jcf 1 bit ; 


ELSE 

WHILE FACl EXP < BI J\S+3 


BEGIN 

Sh ifL Fl\Cl_MJIN right 1 bi 

FACl _ EXP-F AC EXP+l ; 


END 

ROUND FJ\Cl_MJ\N ; 

FOUTl : 
IF Fl\C l SIG = 0 TllEN OUTPUT { ' + ' ); 
ELSE 

OUTPUT { ' - ' ) ; 

CH = Left:mos nibble of Fl\Cl_ M1\N; 

OUTPUT {ASCII {Cl!)) ; 

OUTPUT (' . '); 

REPE l\T N TIMES 


BEGIN 

Clear leftmost nibble of FAC l_MAN ; 

CALL. l" AC l x lO ; 

CH - Left most nibble of Fl\Cl_MAN ; 

OUTPUT(ASCll(CH) ); 


E D 

OUTPUT I ' E ' l ; 

IF DEC_EXP> =O THEN OUTPUT {' + '); 

ELSE 


OUTl?U'l' { ' - ' ) ; 

OUTPUT {Intcgcr_Lo_l\SCII (ABS {DEC_P.XP ))) ; 


RETUR N 
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which I won't go over here, since there 
are plenty of sources for such algo­
rithms) , and you're all done . 

The only thing I've glossed over is 
rounding (the pseudocode shows it as 
ROUND FACl_MAN) . There are various 
ways you can go about rounding the num­
ber for output; the choice depends on 
what sort of accuracy you 're looking for . 
If you modify FPOUTPUT to be part of 
some formatted numeric output package, 
you ' ll have to add code to determine 
which digit to round on . This will depend 
on how many digits a particular calling 
routine request to output. My math 
package's output routine simply adds 5 
x 10-19 to the number in the mantissa 
since, as I said earlier, a 64-bit mantissa 
gives about 19 digits of accuracy. (It does 
this by adding 9393 hexadecimal to the 
least significant word of FACl _ MAN and 
rippling any carries on up the rest of the 
mantissa.) 

Left as an Exercise 
Carnivorous floating-point addicts may 
want to extend the package even further. 
This is understandable; there are plenty 
of functions involving floating-point 
numbers that I haven't covered here. 
Some of the more esoteric are beyond 
what I have room to present. Other, more 
recognizable functions are quite easy to 
implement: 

• lnteger-ro-floaring-poinr: The clue to 
this is hidden in the floating-point input 
routine. First , you check the sign of the 
integer, store that in FACl _ SIGN, and, if 
it's negative, convert the integer to a pos­
itive number. You move the integer into 
FACl _MAN- right-justified, so that the 
low word of the integer is in the rightmost 
word of FACl_ MAN. Then you load 
FACl_EXP with the value BIAS+79 and 
call the normalization routine. 
• Floating-point-to-integer: Load the 
number into FACl using LDFACC and ex ­
amine FACl _EXP . If FACl_EXP is less 
than or equal to BIAS, forget it-the 
number has no integer part. Otherwise, 
FACl _ EXP - BI AS tells you how many 
bits, starting with bit 78 and moving to 
the right, are the integer portion . For ex­
ample, if FACl_EXP - BIAS = 5, then 
bits 78 through 74 form the integer (with 
bit 78 being most significant) . Do a loop­
ing shift operation and a final check with 
FACl_SIGN to see if you have to negate 
things , and you're there. 
• Floaring-poillf comparisons: Compari ­
son operations-greater than , less than , 
equal to, and so on-are easily done 
using the floating-point subtract routine 

continued 

multiplying and dividing by 10 that 's 
gone on , we know that the integer portion 
of the number must be between 1 and 
JO- that is , a single decimal digit . 

The rest of the job is a snap. Since 
you've isolated your first digit in the top 
4 bits, you simply strip those bits out, 
convert binary to ASCII, and output the 
character. Then you multiply the man­
tissa by 10, strip the top 4 bits out again, 
and keep up the process until you have 
however many digits you need. (Warn­

ing: Do nor use the package's FPMULT 
routine to do this multiplication, since 
FPMULT exits through the normalization 
routine, which would reset the binary 
point. Instead, you should use the fact 
that IO x x = 2 x x + 8 x x and imple­
ment the multiplication as a series of 
shifts and adds. Check out the pseudo­
code for routine FACl x 10.) The deci ­
mal exponent portion is waiting for you 
in DEC_ EXP, so just output it using an in­
teger-to-ASCII routine (the details of 
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(FPSUB) and checking the sign of the 
result . 

Of course, there are other routines that 
are even simpler. To take the absolute 
value of a floating-point number, you 
simply clear the sign bit. To change a 
floating-point number 's sign, you do an 
exclusive-OR operation on the sign bit. 
You can perform these functions with ­
out even moving the number into the 
accumulator. 

Then there are the tough routines 
such as trigonometric and transcendental 
functions. You can handle these by ap­
plying either interpolation to lookup 
tables (if you have lots of storage and 
you ' re looking for speed) or series ex­
pansion (which is best when storage is 
tight and you don ' t mind waiting a little 
for your answer). For example , the series 
expansion for sine(x) is as follows: 

sine(x) = x - x3/3! + x'/5! - x'/7! 
+ x"/9! ... 

The infamous CRC (Chemical Rubber 
Company) Handbook of Standard Math ­
ematical Tables, forever the sidekick of 
any university math , science, or engi­
neering student and available in most col­
lege bookstores, will provide you with 
the series expansion for more functions 
than you can think of. 

Finally, you can find more informa­
tion on floating-point processing in the 
In Depth section of the March issue of 
BYTE. 

Next Month 
Dave Betz, author of XLISP, joins in for 
a discussion of embedded languages. • 
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Best Power Technology, Inc. 
World 's largest manulacturer of 

unlntorrruptlble power 1y•tem1. 

P.O. Box 280, Necedah. WI 54646 
TOLL FREE (800) 356·5794 oxl. 1004 

or (608) 565·7200 ext. 1004 

Inquiry 577. 

CUT RIBBON COSTS! 
Re-ink your printer ribbOns quickly and easily Do oll 
canridgo ribbOns with 1us1 one 1nkorl For crisp. black 
prolessional print since 1982 You can choose horn 3 
models: Manual E·Z•o lnkor - S39.50 

Eloct11c E·Ze<t Inker - $89.50 
Ink Master !Eloctric) - S159.00 

roo:J 'sof sa11.sJIBd ti.M's in 5 imars Monaytutclr gu1u11ntH 

BORG INDUSTRIES 
!t25 MAIN ST , J ANESVILLE , IA soe.47 

t-800·553·2•04 In IOWA 3 19·987-2978 

Inquiry 578. 

SELF-INKING PRINTER RIBBON 
Awaro.d Unit.a St.Alff Palltnl •4701062 


LA.Its 10 16 1.me• lonott 1n•n IF'I• eot'IY•ntlOft.al r.oc>on 

r-0t p11nt•n 1a u"Q .,. • iOI ocen '9QOI r•bbOtt 


+..; :s.atJlfl~A.RlAIM'l." 1 0.vtA l(tO.t-XJ 
•,.f!',~lf' l1 i'· ri1 lA )1)..9•,, 144 \ 
St# ( J(!ITI,,,. 10J. 1 ll't.A' ~~ -4 U 
(•'fl 11 DOCUllO tl:O HO 

CONTROLLED PRINTOUT DEVICES, INC. 
POD 869 Oa.Jdwm Rd Aldon. NC 28704 

(7041684-9044 • TELEX: IFILMON·AREN) 5n454 

Inquiry 579. 

Companion and Extender 
Tho PS/2 COMPANIOll lets ,w add an ex/fa keyboard iltld 
mon.tor VP 10 ISO 111!1 •~·•y from )'O<X sysrl!tn un1r h CtJm8S 
comp/ell wim ad conn«tl()()s and suppons boln color ana 
mooochrom. mor11ro-• Prress starr at $249 for • 25' unit 
EXTENDER /l!fs y<: 1'0 I/lo keyOO/Jrd and moMor up to 
rso 1...1from rho sYJtttm UnJI Pnces staff .. Sf49 

Cybex Corporation 
2800--H 8ctJ Watltect .Avo . HUllrJvillo. AL 35«P.> 

205·534.()0 ' ' 

Inquiry 580. 
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ACCESSORIES 

YOUR OWN COMPUTER PAPER 
Put your name and/or department, project, pro­
posal. or repor1 across lho botlom of <NDry final 
presen1a1ion page Send us your copy plus 
name. address, phone number and prin1er 
make and model number and we'll send you 
FREE SAMPLES. 

FORMSMART INC. 
PO Bo• 592. E Freetown. ~A 02717 

Inquiry 581. 

SMART 	PRINTER STAND 
UNDERSTAND 

1s an anraC11vo prm!Or stond w1tl'I sw11cnaDIO dnta con­
version. surge supp~esst0n & powor sw1tcn Saves 
sp cu & avolos Clullttr l UNOERSTANO·PP: 

S29S (2 parallel In. t parallel out! 
UNOERSTAND·PS. 


S395 11 porallol & t soriBI 1n, t pnrallol out) 

MAS Inc. 


1$941 S Harl(lm AllV Suno 333, Tinley Park , ll. 60-f,n 
(815) • • 9..501 

Inquiry 582. 

ARTIFICIAL INTELLIGENCE 

HIGH PERFORMANCE RULES BASED 

EXPERT SYSTEM " SHELL" (H.E.S.). 


C•~ lor lhousartm •nd lhouuncb ol ruJet ~· !Wlh )QUI 
ttil'Sllf'IO GmDlse E.aiy to uM. no ~!«>gt ot ptOgt•mmino r-. -........... --- ....._,...- ·
ldrT\11'1 DI. ~. •1n.atKt• .ntulafl("f, liwr. tngtnHong ldueatllOl'l . 
flectncrty boatds .nd mAny ~' appllQtion 1.reH M•llbMt on 
PCIXT r. MS.DOS. Xtft1>. Uni- Otmo COOy S8A lfl' tln I 1ly k> 
crHte :JOO ruhtl) Ful W-rPDf' $?1,000 

HORIZON SOFTWARE LTD. 
27 EM1 St . letcoa;fttf LEI 6NB UK 

Tel (44 ) 533 5585 50 

Inq u iry 583. 

NanoLISP $99.99 
An MS·DOS Common LISP 1ntorprotor lhal sup. 
pons most Common USP opora11ons and strictly 
adheres to the standard Numerous advanced end 
oxtra loaturos. excollen1dobugg1ng lacll1t los. sam· 
plo Al programs, lully-mdoxod manual , lreo 
technical suppon 
Microcomputer Systems Consultants 

PO Bo--. 8648, Santa Barb•ra , CA 9Jl&O 

(805) 967-2270 

NEW Expert Sys tem 
FirstE •pen Okport sysiem generatClf Ridiculously 011sy yot 
ornemely pawertul No programming ne..oecs Spe..n up 
Ou~nff.I oec1110t11 o.nd anal)'SfS ln10<mot1on trlnlfotGblo to 
OChof Ottvttonrnorits. Ampl1l.tts Your N'!Cuf:l~1 An 1n9omout 
ptOQtatn IOt 1 sensa1t0nal Dfl(ct Mnn ctttilmplcs 1ncludoo 

$99 Call or wrilo for mof8 1nlormm10n 

NovaCast Expert Systems 

2530 Berryessa Rd. Su110 607. San Jose. CA 95030 


(408) 272·407'1 fax : (408) 437-Tr77 

Inqui ry 584. 

ARTIFICIAL INTELLIGENCE 

LISP on a MAC 
Get all the functionali ty of the Franzlisp 
dialect of the Lisp language. $20 purchases 
a 64K Lisp program. which will run on a 
MAC plus or equivalent. IMS RAM recom· 
mended for th is program. Send order 10: 

Oosson Software 
Box 33113, Coon Rapids, MN 55433 

Inqui ry 585. 

muLISP'" 87 for MS-DOS 
Fast, compaCI , ett lClent LISP p1ograinm1ng env11on· 
mon1 . muLISP programs run 2 to 3 limes lastor 8 
tako 'h to 'h the space ol other USPs ••50 Com· 
mon LISP lunctlOns. muln.wlndOW &dlt1ng f!,. debug· 
ging. flavorS. grnphics primihves, lessons /!. holp. 
demo programs. comprehensive manual 

Soft Warehouse, Inc. 
3615 HllCMO AYO . Sui! SOS, Honolulu. Ht 06816 

(808J 734.•590 1 

Inq u iry 586. 

BACK UP SYSTEMS 

HD BAC- UP 
THE EASIEST & FASTEST BACKUP UTILITY 


FOR PCIXTIATS & COMPAT IBLES 

AFFORDABLE PRICE S3650 


EASY INSTALLATION & USE - REQUIRES 

NO KNOM.EDGE OF DOS - lll\JLY EW:KUPS RUN 


IN A FRACTION OF THE TIME 

CALL FOR INFO & DEMO DISK 800-!>1·1313. 


Hl-TEC INDUSTRIES 
611>0 S Fa1rl111. Rel , 8loom1ng1on, 1 .i7.i0 , 

812·82 ..8000 

Inquiry 587. 

BAR CODE 

BAR CODES & BIG TEXT 
On EPSON. IBM. OKI clOt mAHIA O< u ...Jet 0..s.gn ""Y lo<· 
ma1/s1ze on ONE e11sy screen J.120 l1olos/label 13 tex1 Sizes 
lo 1• - readaDle at SO h ALIG. MIL·STO 2 ol 5 128. 
UPCIEAN, Cooa 39, olc COlof, R4M!rse s. Flit Input 
FAST-$219. Otho! m<>nll'<lr"""1 Dal cooe pmguuns lrom $49 
30 dil'f S D&C< 

Worthington Data Solut io ns 
.i,;i11, no1 ~1 5..Jrq Cru: CA ~ 

(800) 345-4220 In CA: (408) 458·9938 

BAR CODE READERS 
From tho manulaC1uror lor PC/XTIAT, /!. PSI<. At· 
tachos as 2nd keyboard . reads as keyed data Ex­
ternal or bus install. With steel wand-S399 Also 
K1mtron. Link. Wyse. & RS·232. f'onables. Lasors. 
slot badge readers. and MagStripe 1001 

30 day S back 
Worth ington Data Solutions 

.01~ A T IJ.-1 :i 5J '"11f..t l>u.- C;;. ''4:)t.t 

(800) 34S·4 220 In CA: (408) • 58·9938 

http:eot'IY�ntlOft.al
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BAR CODES 

PRINT BAR CODES/BIG TEXT 

FROM YOUR PROGRAM 


Add bar codes and big graphics 1ox1 10 your program 
P11n1 from ANY MS·OOS IAnguoge BRr codas UPC, 
EAN, ? o f S, M$1 , COdo 39 Epson , 0 l, l8M cJot matult 
tox1up10 Y," LaterJet up lo 2 ... Fon1c ar1 rldg•• no1 
"'quired. $159 - $239. 30 d1y n b•ck. 

Worth ington Data Soluti ons 
417 A lttt,JJ !. S I S.•1t.1 C 11.: CA qi-l()(;(J 

(800) 345·4220 In CA: (408) 458-9938 

COMPLETE LINE 

OF BAR CODE PRODUCTS 

• PrintBar II • PrintBar Softfonts 
• PrlntBar I • CodeScan 2000 
FREE BROCHURES (206) 451-8966 

Bear Rock Software Co. 
6069 Enterprise Or. Placerville, CA 95667 

BAR CODE MADE EASY 
rt:nc t E zREA OCR.. 1-.c-,ooorci .rtcrl.N;:w.l llfld t!•V!ru!'A...., 
R'~ , l<' l!INJl~ !I ni. 11Q! 11 u..\o;y JO .1cJr1 Nr f"fXlf'I IO ·wtu.;1~h ,m.,. 

)f'li 1•ri11'1,.1m.n.al WllltOlJI SOFlW~\RE MOOIHCAll 
lmnw'ttl..ilt• 'J"f'IPOO T....o y;>.ill ,.. ;m;i•11y U.1t t.Ol)O fJ"flfrng 

••~ill!.tfC .ilV.11,J tJIC C.11 ! ~~t!j Qr! Ii)., ,:,CCUI, ' (" C~ <LIU 

w '.• ( So~ lnt 1 W"'~t Cl•;courc 

PERCON 

?190 W lllh St Eugene. OR 97•107 


(503) 344-1189 

READ & PRINT BAR CODES 
Fasl. roltablo data entry 11110 your programs as 11 
lrom yaur ~oyboard Internal umt for PC. XT. AT 
PSl2·M30 RS-232 unit lor DOS & Non·OOS 
systems (incl all PS/2) Sta1nle11S steel wand and 
LASER lnter1aces. Powortul Bar Co<Jo and Taxi 
prmtmg sollware 

Seagull Scientific Systems 

,~ ~,I "' E 2.llh Sic JJJ. Hcxm1000 WA 8057 


(206) 451-8966 

BAR CO DE RE ADERS 
ArnoryV th.I 1ndu"11os bolt one> mosa ·iMdcly utcd bOtCOde 
roodof, toads all ma.jOt bnrcodo lofmru (eodO 39. 2 d S. 

Uf'CIEAN , CO<loblll. CO'lnect> - ~rd & - · 

==,;~:'o~:'~,'!:com~~~ 
oenc. S()ftw';wnt 1~n1 Samo uay Ship. 1 ~ai 'MYfiWV 
:~sot11faction ouanantoo CA.LL lot pr1Ce1 1 !Oto' to 

Solutions Engineering Sales 
8653 G gia Ave S.l\'Cr Soron . MO 20910 

800-635-6533 
Inquiry 588. 

DATA INPUT DEVICES 
Bar CO<Jo t. Mngnotrc SHlpe Aeaou•e lor m1crocom· 
pulem & l61m1oala. including IBM PSl2 & othOr5. DEC. 
AT&T, CT, Wyso, ~ng. AJI readers connect on 1no 
koybo,ud canle & 1v a 1ransparon1 to all sohwuro Lew 
COSI bar cooe pr .fograme & magneoc oneoders aro 
also OV111i•bl• G:..o contract •GSOOK87ACS5346 

TPS Electronics 
·10·17 Transpo11 Palo Allo. CA 94303 

415-856·6833 Telex 371 -9097 TPS PLA 

Inquiry 589. 

BBS PUBLIC DOMAIN 

7,500 + Titles in Download Library 
18+ Special lntorost Forum message bases plus 
Roal Tlmo Conferencing. USA TODAY Ooc1s1on· 
Lme News Service Ouanerly Nowslonor & BBS 
Sys1em Users Guido PC Pursull Accessible. Fee 
$10/3 Mo - $25/Yr. 
9 Incoming lines. FREE DEMO MODE 

(503) 761-81 00 12/2400 N,8,1 
RANDOM ACC~S lnfonnatlon Network 

PO. Box 16675, Ponland OR 97216 

V01ce (503) 239-8299 


Inquiry 590. 

CAD/CAM 

$39.95 CAD 
Fully 1on1ur0d, symbols. aulo dlmens10nlng, ha<ch· 
Ing, illlels. reads OXF, handles oi l bul lho largost 
drawings Ex1remoly powerful BASIC·l1ke macros, 
on lino manual plus so much more Requires IBM 
XT/AT/PS2 w1lh 840K and hard disk 20,000 now 
U9018 lh ls y()llf. 

PAFEC INC. 
~~so TochnoklQy f>otk , N()f'C!OS.S. GA l0002 

1·800-52PAFEC 1404 ) 441-9300 

Inquiry 591. 

CASE 

Affordable CASE 
A new concep1 in C omputer A ided Engineer· 
Ing lor d eveloping PC/DOS appilcahOnsl C 
D1spalchc r generates last. off1c1on1 C code lor 
command and monu driven applications. 
09\lelop, documonl. and change easily Many 
fea1ures. For many compi lers S29500 MCNisa 

Amaryllis Inc. 
SW \ '1.1r'..lt).1.1'.10t Ro ll~nn ,,,A 011.:io 

(617) 365·5456 

Inquiry 592. 

CASE STATE PROGRAM COMPILERS 
The COMPEOITOA, o mwuro dcvelopmtJnt IOOI quocir· 
ly oocuments and forms real 11mo and ovom driven 
source programs In ADA. 61\.SIC. C. FORTRAN and 
PASCAL 
IBM PC, XT, AT, PSI? IOOK RAM Dos 2 0 • 
Price $175.00 per languagt (With P11mer and Ot0099er) 
Samplof SJO 

AYECO 5025 NaSSilu Corde Orlando 

INCORPORATED FL 32808 <40n 295-0930 

Inquiry 593. 

PROTOTYPING TOOL 
Build a working ystom modol ol yaur appllca11on 
w11h PC-PROTO. \.\lry FRSr Vt11y FloXJb/o. No Pro· 
g ramming Aequuod SCreen Pam1or Data Base 
Manager Generate data dictionary. source code. 
documen1a11on. programming spoc1flcauons 
Su11abla /01 JAD as woll For PC. XT or AT From 
$149 00 MC/VISA 

Kartech , Inc. (41 6) 656-2032 
U5~ Pinewooo IMJ lOfomo Onuuio. Canl'lda MOC 2VO 

Inquiry 594. 

CD/ROM 

Publlc Data on CD-ROMs 
• Econ/Stats I - Prices. Employmont 
• Consu/Stots - BLSIConsus 1984 consumor data 
• Agn/Suns - Agucultuull soti6' 
• M•••• IOblos. OIF, or ASCII 
• $49 euch, HJQ MS.DOS 

• CO.ROM puDhsn1ng services nvall bl@ 

Hopkins Technology 
421 Hazel Lane. Hopkins, MN 55343 

(612) 931 ·9376 Compuaerve 74017,61 4 

Inquiry 595. 

COMMUNICATIONS 

8 1-Dlrectional Fiie X-fers 
Mu"J.Com l•lecommunaitio"' OfOOt•m C!Ner111he lotlow1ng 

$/muJ'laMOUI nloa<JlnQIUDIOMJ1ng 
S-nd/R~~ COMGI• MUUOM Oun"o F1i. flan.i.111 

• t~ 1,.1~ U1ii1<1•llon Ovt1ng Mul'.h·FW. lt11n~•" 
• Ut .. F1111 Ouplt • AOLC Protocol 
• Mor• Ett1e.."' ff\en Xtnoo:Jem, i<.'""'· etc 
• SINft TrtM and Cuts Con~ eo.i. 
lnfonn.anon & 5\• • Demo Ottlri s.:ioo • s.3 '1t1 
Program PkG ll'll • & S\ . · drs~ m•'1ou.1I SA9l>S • SA t.l'ti 

Multlplex Systems (412) 278-3374 24 h... 
P.0 Box 16174, Pittsburgh. PA 15242 

Inquiry 596. 

FAX MACHINES $395 
MURATA FAX 1200/1600 $7951925 

SHARP FAX FOJOOIF0500 $1 19511 495 

TOSHIBA FAX 301003300/3700 S1088/1240/CALL 

RICOH 1(V2() $129511595 

CANON FAX 20 S1279 

PC/XT SYS.Receo,,,rTransmrt FAX• Scanne1 $1595 

PC/XT TelephO<lo Answer 3 \l>lcemaol $1195 


Propay pr<ees Visa/MC 2"0 cod 2% 1estoc<20% 

T ELEPHON E PRODUCTS CENTER 

~9t 12'3 (I foto rtd [I Tata CA 02'630 7 t 4 1"730· 0 555 

Inquiry 597. 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWAAE provides lull replacement ol hardware, 
modlo and purchaeed softwa•e f>.s 111110 as S39 a 
year provides comprohonstvo covornga Blankot 
coverage. no hst of cqu1pmon1 needed One cnll 
doos 11 all Call 8 am-10 pm ET (Sal 9 to 5) 

TOLL FREE 1-800-848-3469 
1Locol Sr< 2G2 0559! 

SAFEWARE, The Insurance Agency Inc . 

Inquiry 598. 

COMPUTER RENTALS 

RENTALS 
WEEKLY MONTHLY YEARLY 

IBM - APPLE 

$189 FUOI S~~~:i9._, 
FrM S.rvlC• A M•~n.•nc':9 

l'(R 

IBM PS/2 MOOol 50 800 PC-RENTL 
Inquiry 599. 

CROSS ASSEMBLERS 

CROSS ASSEMBLERS 

Universal Linker, Librarian 


Ta rgets for 36 Microprocessors 

Hosts: PC/MS DOS, m icro VAX, VAX 8000 


Developed and supported at: 


ENERTEC, INC. 
BOX t312, L.insdale. PA t9446 

215-362-0966 MC/VISA 

Inquiry 600. 

Professional Series 
Pseud<>Cooe roloo.sos it 's f>!aoudoSam Prorossionl\I 
Souos ol c rots nssombtors Mos1 populat processors 
Macro5. Concs111onal A.uembly, and lncludo Fdos V1r· 
1ually unlUTHltO si ze For IBM PC's, MS.DOS 2 0 01 
gtoator Wnh monuaJ fQr $35,00 E.uch ruk:MionaJ S2000 
(Ml ros 4% tat) Shlppmg SS. Canada $10, Foro fgn $15 
V1tialMC (Ooolor 1nqu111os WelcQmo) 

Kore 
6910 Panerson Caiocioma Ml ii931B 

616-791 -9333 

Inquiry 601 . 
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CROSS ASSEMBLERS 

FANTASTIC SIMULATORS 
fQ( 1no tJ0.4a, 00~1 , 6080, 806~ 6 Z80 l1m1l105 Full tuna~ 
1lmul1110n Including ALL MODES ol lnlfm upls Bu1IHn 
d11a1aombfi9J BVttm !han o:icpenttvo I C.E '1 

CROSS ASSEMBLERS 
\'Yo ,upl)Of1 1/'io 0049. 80S1, 0080l806S. 8096 $ Z80 rem•llos 
JYrt $75 each 

Lear Com Company 
2.uo Kipling SI IS10 206. Uk~. CO 80'1:, 

30.J..232· 2228 

Inquiry 602 . 

CROSS ASSEMBLERS 
Macros. PC Compatible, Relocatable, Condi· 

tionals, Fast. Reliable lrom $1 50 


also : Disassemblers 

EPROM Programmer Board 


MICROCOMPUTER TOOLS CO. 

Phone (800) 443·0779 


In CA (415) 825-4200 

912 Hastongs Dr , Concord, CA 94518 


Inquiry 603. 

680XO Cross Assemblers 
,..,... ,.,.~~~Om.~1114Wl'fWI PC or 
~ M -.wRnn::t..m ...,,. illrrq..,..._1&1Vl1ctw-­
ID9J "r"'C>d.,.. QI.JOE ,_ PJUl1 ft#'IWJI. OAG DC OS EOU tl'W\' 
urw ~T.'W79 l9Dlt1 MACAOSI. r"""'1 ~ a..c .....:ir. ~ S 
~ lliU'ljl ........... U.-MtW$ftlCl'.WIJlot~lhllM& ..., 
t"OOlll'l•'JltllCll~~utwwy~ fil& Nl'.J. Q:IPIPt> 
-.:1 Minill'Ul'I ~ n lXf< DOS 2JCX. & 161, ' OSDC 

8aliic: ~S49r. ln.n;i ~SIQM 
O..C. Ml21>-ltJUS Bae; 5llD2Mlllll- Sl29 

Ovi.-4 ~ tte .,._, '*' IW!lds1J • om. .._ ar Pm " cxv:a 
- RAVEN Computer Systems 
8ox 12 11 6, SI. Poul , MN ..112 (612) 636-0365 

Inquiry 604. 

ASSEMBLERS & TRANSLATORS 
Over 20 high ~uahty. lull lunct1on. las1 relocatable 
and absolu1e macro assemblers are available 1m· 
madmlely Source language translators help you 
chango m1crocomputor.1. Hosl:I: MSIOOS, CPM60. 
ISIS. 

RELMS"' 
P.O. Box 8719, San Jose. CA 95150 

(408) 356·1210 
MCNISA TWX 910-379·001" AMEX 

Inquiry 605. 

Z80/HD64180 
SLR Systems cross assemblers run on PC and aro 
compatlblo w11h Mlcrosolt M60/l.80. $195.00 lor 
assemblor and linker We have CPIM emulalor 
cardS for PC Up 10 12 5 mhz Z80 CIOCk Spood, SIM· 
Ing n1 $249.95! Also ZBOIHD64180 C compliers 

Z-World 
1m Plcuso A"'J . Dnvos, CA 95616 (9f6) 753.3n2 

Pleaae $tM our 1td$ on (>IJgB 320, 

Inquiry 606. 

DATA CONVERSION 

MEDIA CONVERSION/DATA TRANSLATION 
Moro lhlrt "'" • Jfll)QfK dtJtnp OI ASCII trlf'IJ/ftf f 

WOfd Proceuln9 , DBMS, Incl Spr..C11heel aa I on Oltka 
0t TlpH 11an1teu od d!toctly 1n10 apphcallon1 running on 
Malnlr11mee, Mlnle, Mlc.~, Oedleat•d Word Proc•MOf'a, 
l'ypeMttert, 11\0 EJectron~ Publlthl ng l}'ltems 

IBM PSl2 & Mecmto ah aupported 
1 1 '" Ir.& 11a.n,i111i0n 11\duMtyt 

CompuData Translators, Inc. 
33~ Wilshire 811<1., Suue 1202, Los "1\il•los, CA 90010 

(213) 387-44n 1-800-825-8251 

Inquiry 607. 
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DATA CONVERSION 

PEP Your Data to MS-DOSI 
PEP ("'Prin10f" Emulallon ~koge') 15 n umque aohW3te 
p10duct wh ich makOs your MS·OOS sys1om appo.or 10 
be un 1rdethgen1 &ef1lll p11m01 Convo<11ng )<)Or drua from 
onouier opernt1ng systom is as easy as pr jnung ~ l l 

D1sk811e plus 90 p8!)0 typeset manual, S64 95 U.S (Noc 
copy pro1octod ) Spectty sv.. or 31/1 inch dlskune size. 
odd SS for bOlh formats 

Intelpro 
13 Sat1noga Ot . K1rk11nd, Oueboc. C• n1d1 HOH 3J9 

(5141 89•·8802 

Inquiry 608. 

DATABASE MGMT. SYSTEMS 

SOFTWARE KIT PACKAGING 
OFM sumYier to onn ol thc \\Or1d s la1 est cocnpu! r 
companoes oilers quality packao1no ~nd supplies 10< 
your so'1warc uroduds From d1skcitcs to t.mn!cd 
manuals Ouaht nrn<hJG1~ ror1001no ur comr>.1ny s 
1maqe is our h1gr1es1 p11or11y C II or w11te 

COMPUTER LOGICS LIMITED 
• 6•5 Transot Road Un11 K 6. Dep<'w NY 140·13 

(716) 633·2810 Fox (71 6) 633-2813 

Inquiry 609. 

FREE TRIAL dBASE Ill CLO!! 
" I °" 1 11 a p<ogtommab~ rclohonal DBMS 1 on 1 • 
311 ,, I grelll ~II lot lhOM who would be glnd to hnw 11 

dBASE Ill Pl US <Ion«'' 

" PC MAGAZINE 5/17/88 " 
frmi 30 day lttal tull program USA only 04' Buy nOw Q01 l rC-O 
upgraoo Monoy back gulltllfllOO .S69 • SS SIH chVAmo• 
CA.N • SA OtrlOI • S 10 Call 01 W11fO 

1 on 1 Computer Solutions 
26 Finc hwoo<t Dr , T'umbull , CT 0661 1 203-375--0914 

l'.lllAS Ill 1!1 n 11adnmnrk of AshlOO·lATl: 

Inquiry 610. 

DATA/DISK CONVERSION 

QUALITY CONVERSIONS 
• D isk • Scanning • Tape 


' TYPEWRITTEN $ 33 por page 10 ASCII 

' TYPESET 6-24 point Low Rates 


c·wp Formats available) 

IMAGES 


Logos/Lino An/Glossoos 


1st Run Computer Services Inc. 
1261 810.dw~. S u•IO 508, Now 'l"Qtl( , NY 10001 

(212 ) 779-0800 

Inquiry 611 . 

Get the Expertise You Need! 
D isk/D isk • Te p e/D isk • OCR 


Over 1,000 formats• J 1/1 SI/• or 8 1ncJ1 disks 911ack 

mag !Doe 10 MB Bcmoullrau111d~ • 0d1a t>o1sc Jll(J 


,o.ora processor 1rans.latt0n Spec1ah~s tn Govern 

rncnt Security Data C. l lor tree con~ui1J!IOf1 

Computer Conversions, Inc. 
9580 Block Miu nd S!o J San D•tXJO CA U:>1;1 

(619) 693-1697 

Inquiry 612. 

DISK CONVERSIONS 
Medin transfer 10 or lrom· IBM, Xerox. DEC. Wang , 
larnor, CPT, Mocom, NBI , CT, also WP, WS. 
MS/WAD, DW3, MM. Samne, DEC DX, MAS II , 
Xorox-w rnor, ASCII 

F RE E TEST C ONVE R S ION 
CONVERSION SPECIALISTS 
531 Marn St., Ste. 835, El Segundo, CA 90245 

(213) 545-6551 (213) 322·6319 

Inquiry 6 13. 

DATA/DISK CONVERSION 

DISK & TAPE CONVERSIONS 

AUTOMATICALLY 


SAVE TIME AND MONEY 
Qwr 1000 tormalt ltom ~ 1n1. Micro Ma1nframo. ~\lord Pro­
ceswa, 6 l'yM1MJno11 

TAPE COtlot0r1t0nt ., 10W J" $2300 MB 

DISK Convors.ion1 1H low JtJ $1~00 J>Gf 011 


Ctll OI ""'h i& TODAY tor G c.°'1 Ml ng Quouu.on 


CREATIVE DATA SERVICES 
1210 W U111mor Ave , Cnmpboll , CA 95006 

(•08) 868-8080 

Inquiry 614. 

RUN HP SERIES 80 

PROGRAMS ON IBM PC 


lmnslatot nllows uiwra lo mrMJ progmms wri1trin on HP 8~ 
86. ft7 991 5' 10 IBM PC. A.I PSI?. comp<tllt.les am1 run lhfJm 
on Mlcro1otf1 powotlul O u1ekBASIC c o f"11e COCJV ut 1111y 1" 
cludOd HP BAS~ program tr.n.nslrt11on and dis M~ copy 10 

PC's our sooc1"lty Call u" 

Oswego Software 
!>(fr Norl h Ad111ms, SI 
Oswogo lll1non• 80S4J 

3121554· 3567 
FAX 312/.55"' ·3575 
TELEX IS87S1 

Inquiry 615. 

CONVERSION SERVICES 
Conven any 1rack maqn011c apo to or om er 
1000 1orma1s 1nclud1nq '. 51' 8 1sk lormats & 

rd rocessors Disk 10 disk convers.ons atso 
a a1 lnblc Call 101 r ore into lr11roducmg OC: Scan 
ning Services 
Pivar Computing Services, Inc. 

165 Ar llngron Hgts Rd . Depr NB 

Bullalo Gro...e. IL 60089 312 459-6010 

Inquiry 616. 

DEMOS/TUTORIALS 

INSTANT REPLAY Ill 
Boitd Oo'nM. Tu!Ora:Jl5 Procotvoo-.1 F'tC"'.AW'Ql 1Qt't5 Mu51C. 
TlfnN.S t<oy td \1 act~ Jn(I Mn-nu $y-:<llf'n!. lnch•Clfl" 
Ser Maker l(coyslrOl<&Tmo Ed oi Proororn ll'omor11e< 
ll\Cl An.rn ~Ot nocd Ort\'lf n{fl(lf'N"' $1mi,11y lt 't' m:sr Nt~ 

copy OtOl<te.Od No 10)·l1lt1cs 00 d.iy :MJ1 ..t 100 monuv 
Jckq~r IOM1onComp11 St.1191.J~ USCnl< ·(' r Crrt 

Demo O•~l\O!!a S500 

NOSTRADAMUS, INC. 

3191 South Volley Strool (slo 252) 


Sall Lake C11y. Utah 84109 801 487-9662 


Inquiry 617. 

DESKTOP PUBLISHING 

HIGH RESOLUTION MONITOR 
• CJu-,Jo.!14 Pub ·Juni.J .u J CAO ~ <.o'J yt.api ·4ut,.~1·•.Jt.•rr 
• \ ' lo .:t~ I" Ri-,o;..luloO':• tQil' 'I' ...i• IBM PC 1.1 o• Ar Ofl\41 1! tM• 
• t01·l • 168 ti.1r.ot ""' ., . M r .i •.r11""' 
• OnVI."' t'I' ~1JI' I P: )"M t•l'I W <fVY>A/' ,1'4 • . • M $',f)(..A (J

• c:.'" •:t)l•·•·J .•.. tt1 •lloiw·t c ,1 Jf•lnt..c·•. IJ -ip'"' 
• c;,,1 u ., s~/J', ,,.;111 t'~J 1i.wt· 1 mj 11,,;.r ' J• 11\lf 

·~w.1111 

• VISA 1·1d M 1·.!t·1C.m l ,1· 1·1J!L~J 

CATI INC 
r~ B Jrtl! 1 w.T'f ~o.1gun t CA so11 

HOT LINE '08·778.cArs 

Inquiry 618. 

Desktop Publishers! 
Wnon 't(.IU oood lho oost '·no nons.ttn!".O·· tool!!. IQ.I 

Screen C•pturo and Image M nnngemont 

Collage Display Utilities 
Dynamc Or.-ysca1.ng. 1mt90 Brows.ing Ol"CJ Cota)Qgil'\Q. ano 
muc h, much IT'/O(•' SuPQOr1a EGA, VG.A , PS/2, CG.A , 
Herculu , ano MOA ci.11Pf1yst 

Suggested Aela ll price. only $8995 
Inner Media, lnc.(60J1•65-J21s. .7195 Fa. 

Inquiry 619. 

http:Or.-ysca1.ng
http:1�.!t�1C.ml
http:ti.1r.ot
http:OtOl<te.Od
http:Quouu.on
http:M60/l.80


-----THE BUYER'S MART----­

DISK COMPATIBILITY 

IBM PC's USE Mac DISKS 
M•tchM•ker lots you plug any Macintosh exter· 
nal lloppy drivo on to an IBM PC Hall sole ca 1d ano 
sottwaro lots you copy to/lrom. view duactory. on. 
•U911Le. or dolore filos on tho Mac d1sko1to Wor 
with PCs. XTs. ATs. ond compat1blos Tho oosy woy 
to move mfotmntron! 

$149.00 VisalMCICOO/Chk 

Micro Solutions Computer Products 
1, ,•, t 11r·o t, ... rn •"1.ur r i 11.. tnsnsa..301 

Inquiry 620 

DISK DRIVES 

HARD DISKS 
MN6t?8 1tO MB 28MS $699 
MN9380E 338 MB 16MS 52399. 
MN6085 71 MB 28MS $545 
MC t355 150 MB 23MS $1299 
MCt335 71 MB 28MS $545 
ST4096 60 MB 28MS $525 
ST251 40 MB 40MS S329 
ST251 · 1 40 MB 28MS $379 

CPU INC (714) 870-9033 

Inquiry 621 . 

PS/2 DRIVES FOR PC 's AT 's 
Compn11K 1UPC $329 
Compa11K11/AT $269 

Bu1l1·m 11oppy con1rollors no problem 

Supports mull1pto drives and lormats Lnts your 

computer use IBM PS/2 1»M 01ske11es plus moro• 

Call lor further onlormatoon 01 10 placo an oroor 


VISN'MCICOC)'CHFCK 

Micro Solutlons Computer Products 
~J2 ·" l , , 1 ,,, ,,I( .i , 1 ··o; a 1snS6·J.a 11 

Inquiry 622. 


DISK DUPE EQUIPMENT 


DO YOUR OWN DUPLICATION 
Copy 10.000 or only to on as l11tle as 15 
seconds each w11h famous Mountain Duphca ­
uon cqu1pmen1 at !he very bost procosl! Soo us 
lo• all ol your dupl1ca11on oqu1pment needs 
l1om DlskS 10 Drives to Duplicators. 

SYSTEMS SUPPORT DATA 
~>2:J tHTI Ro , \I AVi~fllH ' l-ron1 Ro"IJI VA 22630 

1·800-231 ·4355 

Inquiry 623. 


DISK DUPLICATION 


OUPUCATIOH ISTHE SINCEREST FORM OF FL.Ant:RY 

Lei us Flaller you!!! See us for all disk 
dupl ication needs. 10 disks 10 100.000 and 
more A ll formals - A ll sys1ems. Best 
prices-Our own ln·house pr inting o l 
documen1a11on- labels· sleeves. 

SYSTEMS SUPPORT DATA 
?2J 0111 Ro.,. JI Avcnut-· r--,,,,.1 H "' ' 'A ii o 

1·800·231 ·4355 

Inquiry 624. 

DISKETTES 

CHEAP DISKS!!! 
Although th is headline may no! convey 

quall ly .our 31/2 " floppy disks dol 


100% Certified 

720k only 98C 


1.44 MEG only $2.60 


SYSTEMS SUPPORT DATA 

223 Nor1 h RO',.JI Awriut' from Royal V1\ 22WO 


1·800-231 ·4355 


Inquiry 625. 

DUPLICATION SERVICE 

SOFTWARE DUPLICATION 
• One Stop Shopping • Technical Support 
• Custom Packaging • Drop Sluppong 
• Copy Protecllon • Fast Turnaround 

• Comp0t1hve Pr1c1ng 


SATISFACTION GUARANTEED 

800-222-0490 NJ 201 -462·7628 

MEGASoft 
PO Be.• F1ef'l\OIC ' ome 

Inquiry 626. 

SOFTWARE PRODUCTION 
• 	 Disk dupllcahon • Worohousing 
• All lo1mats • Drop sluppong 
• 	 EVEALOCK copy • Fullollment 

pro1ect1on • 48-hour dellvory 
• 	 Label/sleeve printing • Consulrauon & 
• 	 Full packaging guidance 


seivices Star-Byte, Inc. 

713 W Main SI Llnachlllft PA 194"6 

2 1~·36*-1200 100.243· 1515 

Inquiry 627. 

ENTERTAINMENT 

* * CHESS SPECTACULAR!* * 
At lH 1 • ches5 M)Qt•m dft119ned fol' 1rie nvw graph+CJ stan 
0•10 High ru~ullon 1n1m1u1on bfrOQ1' ym.ir EGA to Ill• ' 
Sol'-1)!1 main 1n 7 Huoa oporu110 boOli; Sovolrost11t .,.ou1 
gemos An1m11100 utachmg mode Sul&et lovol fa 
btu::k/Cnl!lngo a.1dn11 Oti r.c1oon cloc lo. MUCH MOREi EGA 
Cl'leH $.6995 2S6Ji: EGAJ\#GA ~25 • Orsi>: VIS4.!MC 

CUBE Microsystems 
PO Box 26064 , Overland Par . KS 66225 

(913) 649·6747 

Inquiry 628. 

HOOKED ON BLACKJACK? 
&a.c:•""'" ~- ·mpi'Ool9 ~,!Uy W'lt\ ." lfW'IPIJ'MMf bUt llJ 
(180) Hl• t •4aci., orog,am Pltyt AU CU 1no g.unu 1nd DPllDl11 
Ol&e • !AC~ VI 00 1nc;IW•• • on t·~ bHI( 1M11•.,g... . a 1mple U fd 
covncs rOI 'PJ cans~,..., 1n.r. • • Prv-PI.,.., U09f.O. 1N11u1• 
I •I a!)Owa VOUl=l UIO ~n~ and YOUR 1tr••.-.-.1 Machrn• ,. 
Qunm~ • lBMIPC comp111ott t:>S&K) • PC DOS V?O 01 I•!•' 
• OLACl<..lAiCK prOQ11m S1000 Pro-Pt.A,..r Upgrade 100 Sl 2SO 
1Specrty d 11i...tl• 1•:•1 •Y W< • guar1nt.. 30 O•'(t - a llaYri -I 
~I>.& tor a.i.....ry Ma Ich«k Of mQl'l"t' ~IO (Fl 'H ..00 6.. , 

IBG SOFTWARE 
P 0 Bo< 27·635'1, Dept B Soc• R•lon . FL 33'2763>4 

Inq uiry 629. 

NEMESIS'" Go Master'" 
Go is a popular Oriental gamo of 1nre11ec1Ual com­
plcx11y ond olegance NEMESIS. rocognozed 
wor ldw1ao llS tho bost Go program, Is an ldonl 
playma1c and tu tor Pournello's game of 1he month 
twice '"If you oro lnlorcsled In Go. buy this pro­
gram.' ' BYTE 7/ffl 

Toyogo, Inc. 
16 BoelfofCJ SI 510 34V Lo.unglon MA 02113 

(617) 861-0488 

Inquiry 630. 


FLOW CHARTS 


FLOW CHARTING II + HELPS YOU! 
Prociso ft~hert1ng ,. tnc llnd simplo w1ll'I Flow Chu11no 
II • . 0r'OM, IK)il ana pore pertoCI chNtJi bQd and nOl'ITIAI tor!ts.. 
26 $rtl.Pat - 95 sit es last unity 04 a.trows. Doypa.uos & eon· 
ooctors , Fa~ ln!lOn Lino ~rmk K ft!ctn d1sc:>'ays 200-column 
chaM 40 cotumn ltd•I .croon for d014i l WOt._. m1JCn m0tt1' 

PATTON & PATTON 
n, 6 tl',1' J ' 'o I S.11• .I" ':A 1''11'J 

1-800·525·0082 (Outside CA) 
408·629·5376 (CAllnt"I) 

Inquiry 631 . 

FLOW CHARTS 

STRUCTURED FLOW CHART 
NSChan creates Nassi·Shneoderman (s1ruc1urod) 
llowchens lrom a 51mplo POL Keywords dof1no 
structure• 3 lo•I strings npponr In tho chart Easy 
to cronto, ovon oasmr lo rtrv1sel Autome11c chon St1· 
ong. 1ox1 centering T1ansln1ors lrom many 
langungos nva1lobla. For Mee and IBM PC 

SILTRONIX, INC. 
PO Box 82544 San Diego, CA 9?138 

1-800-637-4888 
Inquiry 632 . 

HARDWARE 

8096 Mlcrocontroller 
Single Boord 809617, Ser Interlace. 5V only. 
Assemblor+ Fonh In EPROM t Monua11so11wa1e 
Gulde $400 Add-on EPAOM Somulo ror one! 
download S/W 5350 Hardwnro/Soltwaro ovalua11on 
package oner cabling and 1utoronl DOOks S580 
Cross Compolcr (Assembl 1/Fonh) avaolnblo 

DIGITAL MICRO CONTROL 
15617 25th Onm S C Mill CrM~ WA 96012 

(206) 338·2406 

Inquiry 633. 

CHIP CHECKER 
• 74/54 n L • CMOS • 8000 Nno • Sognotocs 
• 1"14000 CMOS • 9000 TIL 
• 14-24 Pm Chips • .3 " ._ 6. IC wia1ns 

To ldonllf1~ OYVI 650 digrrat Cfl•ps W11h ANY typu 
of outpul in &t.1COl'lds. Also 1om paculat RAM cri P5 IBM 
compnt1blO \'Ors.on S259- Cl28 • ~ ~l"llOn $159 

DUNE SYSTEMS 
2603 W1ll t'I Or , St Joseph, U .&9085 

(616) 983·2352 

Inquiry 634. 

PC CARDS/KITS 
• a oor AID cara. 0·5V m 
• 8 bit DIA card. 0·2 5V m 
• Rolay drovor card, 8 outputs (3A) $149 
• 01911al 1/0 (8 TIL 1npu1/outpul) $79 
• JB XT compuoor krt wlmomloo $499 

• FREE CATALOG-puns. ki ts. computo1s 
JB COMPU-TRONIX 

3818 Wad"""'°'th BJWJ Whonl A 1d~e CO BOOJ:.I 

(303) 42 5-9586 

Inquiry 635. 

LATEST VERSION AWARD BIOS 
f'IDW, you can navo tho latest AWARD BIOS 101 
your PCIXT. 286 or 386 Upgrade your old machine 
lor VGA. networking and now koyboard nnd hafd 
drive types Fasr, knowlodgoo~lc se rv ice. 
guarilnloocJ results 
Cnll 1·800·423 -3400 (9:00 AM lo 8:00 PM EST) 

KOMPUTERWERK, INC. 
851 ParlMOW Blvd . P111sbu1gh , PA 15215 

For info., call (412) 782·0384 

Inquiry 636. 

87C51 PROG. $125.00 
Tt11• UPA A7'C51 Pr°'-J'•t'f'l''T l Ac:i:!PIL'' le:!'..; tu 1 11'1.l' 
VOUI qcnt.•rJ pwpo· t pre> 1r:immrr ,l_ pr·.. q 1.1rn tt1e 
87C51 875tH A 10875 6/C?~~ .11i.1 Hl~:im I 
i\ lo;.o IL"I.~, yo11 plC>tJl.lrll ltlll 87C51;ff;" ~lf l '."'~~:111 tv b1l· 
and ! l~C 8/C~i 1ncry, 1!• ,. J t f.1 , II' \ ( If . ~ n P'f\ ~HHI 

ERY co-..1 ctie:.:111,;(' 

LOGICAL SYSTEMS CORPORATION 
61~ Toni! S1a11011 Syrm:use NY 13217 


(3t5) 478· 0722 Telex 6715817 LOGS 


lnoui rv 637. 
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-----THE BUYER'S MART----­

HARDWARE 

BUY * SELL * TRADE 
Apple • IBM • Compaq • Service Parts 

• Accessories • Systems • 

PRE- OWNED Elactronlcs, Inc. 

30 Clemalls Avenue, Waltham, MA 02154 
800-274-5343 FAX 617-891-3556 
Service Centers and Dealers welcome 

Inquiry 638. 

SANYO 550/555 US E RS 

Jen ~MHZ TUAaO B O Wl801!8·2 $711.95 

IUM STYLE CGA VIDEO BO $159.95 

'6M STYLE AS·232 179.95 

HARD DISK CONTROLLER PKG $139.95 

768K MEMICLK/EXPANSION BO s1ao.os 

20 MEG HARO DISK sYSl EM $540.05 

COMPOSITE MONO MONllOA $109.95 

550 COMM UNIO.TIONS SOrTWARE $<9.05 


TAMPA BAY DIGITAL 
1750 Orcrw S1. C/oorwa.1or. FL 346l5 

· ~ · FREE CATALOG •• • IUJ ··Ui·lffi 111J·Ul·71J49 

Inquiry 639. 

68000 I 68020 I 68881 
COMPLETE DEVELOPMENT SYSTEM 

101 l he 68000. 68020 nnd 66881 chlp, -lncludos 1ho 
cr.1ps. power supply. s;onnt u'litortaco w111\ sonw:iro, 
68000/68020 cross assembler (ho~tod on n PC). docu ­
monto!•On , scnomatlc... Oporn11ng S)'S1om. cables 
Sp&e1at Pnco- s noo.oo 

Phone URDA, Inc. 
1·800·338·0517 

Inquiry 640. 

HARDWARE/ADD-ONS 

USE JOYSTICK ONE-HANDED! 
Slill using your joystick two-handed? Hand 
sore from holding thal 1oys1ick7 STIK­
FOOT'" lets you use any llat-bottomed 
joystick one-handed. and is easily installed. 
Jus1 $9.95, p lus $1.90 shipping, check or 
money order. Dealer inquiries welcome. 

The Softwaresmlth 
Sw 1a l 3l , 114 Oarnol Wobstor Highway Soulh 


Nashu a, NH 03060 


Inquiry 641 . 

HARDWARE/COPROCESSOR 

SCIFOX'"PARALLEL COPROCESSOR 
PC/XTIAT/366 plug.In board with Fon h software 10 
MIPS operation . up to 50 MIPS burst . 6~K to IM 
bylo memory. Usos Harn s RTX 2000• RISC 
real11mo C PU with l ·cycle mu1!1ply, 1-cycle 

~ ~:c:~~r~~:,~~~~~~: ~bi~~,~~d 1~1:~i"for ' ~~:~ 
lime control, sign al and Imago processing and 
mul1lple board operation From $1,995. 

SILICON COMPOSERS, INC. (415) 322·8763 
210 Cahforni o Avo , Suite K, Palo Alto, CA 04306 

Inquiry 642. 

IMAGE PROCESSING 

ZIP Image Processing 
ZIP bungs '111000 Imago ptOCO!>!l.lng 10 lhO PC Conu al 
lm lQ(M'i$& vl(l&O OrQ•1lZ0', uso Of 2 5ooaJ Pof1~ 10 cap 
1u1eJd1JP1ay imagos ttom ony \'\dMI SOtl'tO Ou1s1 .. no 1no 
imac» drSQ/ tsy on F:OAIE_EOANG~ 1n cob And fM O'fr'J kM'!t!!. 

C aJI (J Ftf) 9G2-18JJ for 't/JSAIMC.. OI scno C:hOC k 

$70 • S' Vh M06Gd:5A 


Hogware Company 
470 Bollov 1ow, St l.Dul!i. M O 63 1t9 

p 14) gs2.1an 

Inquiry 643. 

304 8 YT E • OCTOBER 1988 

INFORMATION 

The " Economic Report of the President.. 
ha' concise tables ot the major oconomlc in· 
dOClltors (GNP, Employment , tnflnllon, Populallon 
the deficit , •nd much more.) The Tables of the 
1988 Ropon are now available on disk 1n (CAL , 
WKS, CSV, or TXT) formats lor (PC or MAC or 
most CP/M)- $49.95 

FAIRFACTS 
Oo · SJ(j Son Rat.1(14 C.A 9-:')1$ 

Tel. •15-485·1781 

Inquiry 644. 

INVENTORY MANAGEMENT 

STOCK-MASTER 4 .0 
Commercl1I grwdt Inventory m•nagem1n1 

aottw•,.. 11 micro price1. 
• Supporta nll 1:7 • Stoc., SIOIUS Roponl~ 

1ranaacti0n types • Ac11vl1 H1'1ory AnnlV'!S 
• TronCI Amll)'51S • Bill ot Mattttl +al.s 
• Ou111l1 ly COf'lllof • Purchaao Ord-Ot wr111ng 
• Mul! lpio LOc:n•ons • Ordo1 Entry 
• Puu:::haso On:Jor Trnc io.mg • Mato11tl AOQu11omen1s 
• O~n Ordvr RePDfl11lQ • On Lino lnQu 1ry 
• 	SnuaULoC • Track ing 

Applied Micro Bu1ln•H S)'ll•m•. Inc. 
i n F ~ ......r.ld• """9 . NriotV011 S.•d1. CA 92Kl 714-750-Gstl 

Inquiry 645. 

LANS 

Aro you oboul to spond thousands of dollars for 

Novell or 3 -COM? 
TM 1nV1JJ DIO orwo1k OO&t tr'IO s.tMO 1n1ng, Dul co~c on1v 
$2• 9 PCM' machino True NETBIOS<:om~tMa LJX".AI Altl:a Nol· 
¥.Oti< 'Mth l"ligtM1pe&d 18 MbPs lntortaco ctrds, c ablot. o.no 
an~1no '°'1ware 'NOfk.S oroa: Wt! t\ Mu'l1·u5ctr aBASE 
0 1ppe1, Q1,,1e:k.SllW'. FOY6ASE • . ttnd 1111 Ofl'lel M•lh.Ar!ng anc 
mull l·uwr $0ftw~uo 

Database Specialties {415) 652..3630 
P.O. Box 2975, Oak lan d , CA 94618 

LAPTOP COMPUTERS 

LAPTOP SPECIALS 
Toshiba • Zenith • NEC • DATAVUE • SHARP • 
NEW/ Hard drives available for Tandy MOO LT & 
Toshiba 1100+ • AFFORDABLE sv.- or 31"1" 
DRIVE UNITS tor LAProPS & DESKTOPS • 
DICONIX PRINTERS • 768 card lor 11000 • 2400 
BAUD MODEMS tor Lal)lops • Fast rchllblo and 
friendly service. For LoN Pnctng call 

COMPUTER OPTIONS UNLIMITED 
201-469·7678 (7 Days, 9 am- 10 pm Eastern tune) 

Inquiry 646. 

2 PC and 2pcLlte 
~~n,~.,:t!ud :;n~~'! 1~;~~~r!:'1!'1~.:= 
• 1"9 tagg..nglvl(.~ng.tt&ICllOn • pont l1oltty • uruversat cable • rr.o 
ceil>I 11rmng 01191•rn (M> )Ot.i can roO your own c.aOle!J • 31'1 · 
& !>\ • " d1tlc Complete • SSS (ll•l: SIO), wilh<Klt aible · $45, 
2PC lit•: Less Errpern;M),Wor'kl Grcd1 Com.~• · SAO (Lise: $SO ), 
without c•t>I• • SJO. Boe" pro~1:11m• tl i't'O ..,., ne modl!t 

C;ibkK ~ wpiltl!Oty 1ctrfpm ~bd mon & Olhera 

Thompson Computing, 587F N lltntuParkRoad. 
Suite JOO. awDury Piu , CA 91320. (805) 498·7653 
VISA/MC •dd 4% 

Inquiry 647. 

LAP-LINK 
Tho ut11111rto t!CAll!IOl1 lor linh.ing laplOp oompu~ wim Ofr.f ISM 

oompt11:10IO ~PC 115. 200 M tJO 11'11'1~ ~ tNn 
W'Y cthDt" produel R'Vallnblo N o 1n lit lotion nocor.snry, OJ\$'( to 
use SQhl KfHfl Ckt:t.1gn lncludtta 1ncJDd1bkJ " tKUwtBBI cnbkl.. 
1hm c:onooct!> .wy l'MJ c:nm putms Tmn!Jw unluo c11~1ts lasto1 
1Mn a DOS COl)f COl'l'ma.no! Only $129.GS 1nclua<ng un1vo1W 
eiV)Ao nnd tXJh 3 1h• Md 51 , • () Bridoo'·QM'\Of'SCM It~ 
111 kX only $89.95 M> c&bk! 

Travellng Software, Inc. 
19310 Non h Creek Parkway, Bothell WA 98011 

1-B00-343-8080 (206) 4B3· BOB8 

Inquiry 648. 

LEGAL 

LEGAL DOCUMENT MAKER 
All pleadings and documents. 

Any word processor software. 


Free Brochure. 

New! Supra II'" . 


TSC - The Software Company 
PO Box 872687, Wasilla. AK 99687 

(907) 373-6550 

Inquiry 649. 

DEVELOPMENT 

TOOLS 


Prof ssional Pr~ rammers Extender S1andard 
Mac lntorlaco. llS1S, prlnung . g raph ics. 11t1 ng Ex­
tondor Grap hPac: Ountny color g raphs. Lino, bar. 
sem1·log , customizable symbols. 

INVENTION Software 
{313) 996-8108 

Inquiry 650. 

MARKETING 

FREE BROCHURE & CATALOG 
It you nave .l computer prod uc1 1na1 y0u 'ro 
markollng 01 thinking about marketing we 
can help 'Ne'll help you get froo publtc 1ty horn com· 
pulor magazme odHors. user groups and com puter 
stores. Send for a lr eo broc hure IC>day. 

DP Directory, Inc. 
525 Good•le Holl ~d. St~ 410 Glast0f1bury CT 00033 

('203) 659-1065 

Inquiry 651 . 

MEMORY CHIPS 

MEMORY CHIPS 
41256- IS. •210 C.11 SllJOO ti Mogl Cell 
416'· •~ C111 !i ' 2S8 rot C~a'll JBS Call 
416'· 12 C• lt OQj!/.J.2 Co ll 
41128 f"W( Baek "' Al Coll 8021!7.fr&.lD C.011 
.U4M-12 (&4K1.C I Coll 80367 C..11 
.. ,.. ~ (2S6K'14 1 Co ll NEC.V.20-e Co ll 
1154,?71 ?81.77!1677$1'1 Call Mou50 Cati 

ESSKAY 719.353.3353 

Inquiry 652. 

MONITOR INTERFACE 

DRIVE MULTIPLE MONITORS 
wnh ono PC usmg our VOPEX video pan ox· 
pnndors Fua1ur1ng no 10$$ of 1oso1u1ron o' color, 
prosomouons a'e m0te dramatic Wo hovo a 
VOPEX tor PC. PS/2. MAC II 8 workslotoons Units 
are available lrom 2 to TOoutput po1ts 

NETWORK TECHNOLOGIES INC. 
800-ROB·TECH or 216-54J-18'8 MCNISAIAMEX 

19145 Elizabeth SI .. Auroru , OH 44202 

Inquiry 653. 

MUSIC 

MIDI - PC/XT S84.95 
Your MIDI insuumoms can ralk w ith your F>CIX'T v1u i11 

M IOIAT()fl.,. Sohwsre INClUO 0 1 KE ~l\OllO ... S~UGt')Ct'lf, 
XE board Spl1Unr/Auto-Ch0fdor & MIDI Manuor Arxiulro:i. 
256K. DOS 20 • . S!a So1r1I Pott jCOMI oi CO M2l & • td 
C11Dl05 N 01Jd5 no modll1C&lllOO!I OJ: P ~IOI or power !iUp In· 
l tOOU(tO()' Price SS.: 9~ • SOO ,,il1 TX t"\l':a ndd f 2S~ tru. MC, 
VISA. Check {nllaw tO dnY'\ 

Key Electronic Enterprises 
9112 Hwy 80 W Swl 221B Fo11 Won11 TX 76ttfi 

(817) 560-1912 

Inquiry 654. 

http:8021!7.fr&.lD
http:COl'l'ma.no
http:Trncio.mg
http:CP/M)-$49.95
http:Pnco-snoo.oo
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PC BOARDS 

P-C-B ARTWORK MADE EASY! 
• Help Screens • Drp & Srp Library 

' P11n1er or Plot1or Anwo1k • Suppons M1co 
• Au10-Rou1or avallnblo • ICON Menus 

Requoremen1a IBM or Compa11ble PC. 384K RAM. 
DCS 3 0 or lalar 

PCBoords $99 00 DEMO· $10.00 

PCBoards 
21•!J H1gt,llt110 ~vu/Sm 201 B1m11noJ1am AL 3520S 

(205} 933-1122 

Inquiry 655. 

PROGRAMMER'S TOOLS 

Microsoft Qu/ckBASIC 
Does Database Management. 

db/LIB Database Library 
is 100% dBASE file compat. Only $139.00. 

AJS Publishing, Inc. 
(800) 992-3383 

(213) 215-9145 In CA. 

C or T Pascal Code Instantly 
Complo10 dolabiuo 1n 1u•t mrnutos. Drow & Parnt 
~ur sc roon, show what holds 10 use lor lnde•os­
That's rt- runnrng source CO<lO 1n 6 seconds 
Au1omauc contoxt sons111vo nolp1 programmor 
docs on each program $.389rTPascaJ ver or 
S499rTC o r MS-C vor 

Call ASCII (800) 227·7681 

Inquiry 656. 

TLIB'" 4.0 Version Control 
Tho OOSI gol5 OOflC>< I Thoy lovod TUB J 0 "psc;Aocl Wllh 
lo11tu1es {rloo~ doltas/ am1uingly l•st O.ll ­
oolloot"-PC Tech Joum•I S.pt 87 . "ha5 my h'f}hDSI 
rocommtmddtfon ''-R A1ChlltdM>n . Compuler Shop~ 

per Aug 87 Now TLIB 4 O hM bfunch1ng more 
kuyword!I , w1tdcruds & ldo Irr.us, t0v1sH>n mocgo, LAN 
aod WORM drive support. nl(KO MSIPC·OOS 2 .1 & 3 x 
$99.VS • S3 s&n V••lllMC 

BURTON SYSTEMS SOFTWARE 
P 0 Ho" .11"-t, rury NC 21'-' 1q (919) 858--0475 

Inquiry 657. 

TURBO PLUS $99.95 
P109r11n1m1n9 loo/I IOI ru100 P11.11;.MI 4 () $t:!fHtn PainJ•r 


Cooo ~M111t0t. llO FlfJl<Js Oyn•mk"' M IH1U$ 


Propramm.ng Uml L.ibt•t1•~ S•mol• P10t)t11m~ 


280 Paf}tf 111141t•lfld Manual 60 Day Sat1$lact1on 


Gu.11011100• 8tOCl1Uf0$ & Domo °' OltH llVJ•I 


H1q1tly rnVO(ab/n R11vw..,,..,1 /{JM .< Compatrbhl~ 


Nostradamus Inc. 
Jlill ~tll V.&IT•~ ,Oji j_...>J.1, J4' 7S~'J s.n I ....... C1rr UT lM rOQ 


(80 1) 48 7·9662 

Inquiry 656. 

Get INSIDE! 
INSIDEl 1s a poworlul sotiwaro portorma"co anDlys11 
IOOI fo1popull'U PC compdtus INSIDE! mttasutet U'IO 
oxecu11on 11me or ovory lunct,on or proceauro wnn 
m1c1osecond accuracy or compu1es how often oach 
source lino •s oxocu1&e1 SimpJy compile yoor app11u­
1i0n .lnd INSIDE! doos tho rut S7S 

Paradigm Systems Inc. 
P 0 Box 152. Mtllood, MA 01757 

18001 537·5043 In MA: (5081 478·0499 

Inquiry 659. 

PROGRAMMER"S TOOLS 

Modula-2 
Gr• ph1 a bnng1 lhu Wldely uNd MfltlWu\OOW PfOIHalOnal 
Q'aphlc:a ht>tary to u:lef-, of JPI TopSpeed l.ogdoch, and a.,_ 
M2 compiH>rs Suppotts muniplO tones.. ~1Q0 1Cat1ng, mouse 
H.Ck•ng. many pr1ntotJ. ond °"'°' 30 aisotllY *'"'"0'' Call 
fOf froo demo Qnl)' S1•51 ($189 Wllh IOUICO) lnc.ludttl 
Ml(IUN-l1n(JoN PAC~ rrom lhfl CfH!Ol'J ol AoperlOl/ft ($89) 
NalMod 1seg), Oyt111matt1• (S61l) Emt.SIOflQtJ (S•O I. occ 
MCIVISNMIEXICOO 

4536 SE 50th, Portland, OR 9'1206 
(503) 771-8844; TLX: 650-26910 13PM' 

Inquiry 660. 

FREE BUYER'S GUIDE 

Seo Page 39 


P1og111mm1u I Conn11et100 is •n 1"'1op.ndflnt aaallH 
tvpnM1Htt1ng mon> thMt 250 n'IMlulllCtUh>t's ~h~ 1S() .xi 
.,..,. f)IOd/JCU '1tJI IBM /HHX>MI compur.n w to (e('ttfW 

Out FREE rontptttfJon.fl i.'O 8U)'fH $ G~ Ot rolt11 to pago 39 
ol 1tw1 IS.Sutf IO Sftff • IJ#ft11tl ltM ol OU1 .,n...,·~1• ptrxlueb 

Programm•r's Conn•ctlon 
800-336-1166 
216-494-3781 

Inquiry 661 . 

PUBLIC DOMAIN 

OUTSTANDING IBM SOFTWARE 
ONLY $2.75/DISK OR LESS 

Out colh/ldJon cont.m.in.s tfte latost ..,,rs.ans al the Best 
S/111.,._,,lf •"'1 PuOl-c Dom•m Progr•m1 MO<lt 111• m.rtu
df,...,, tn lull <J«..IJ(NJ(W41JO(! J.50• lomtM ,, a/$0"" il•blo 
Cln'.Mir1 J/tJ.ppad Fif'jf O.tu W'rrnin 24 hOur5 •no SatJsl«r01 
ra QUM-.171..0 Wtr,. lot lroe phf'llttd ~llllllog/JIJI OI Hnd • 25: 
atJtmp bl • dJsk C•ti1k191M 

A.C.L. (916) 973-1850 
1621 Futton lwu Su1111 13$.8, Sacr11mon10. CA 05825 

Inquiry 662. 

$3.00 SOFTWARE FOR IBM PC 
Hundreds to chooso from . wordprocossors. 
dalabases. spreadsheets. games. lotto. com­
munteaJJOns, bus1neM, muste. bible, 811 , educaltOO, 
language and usolul uhht1os tor making your com­
pu1or ODSJOf 10 loam Most programs have 
documontal lon on lho d1>k. 

WRITE FOR YOUR FREE CATALOG TODAYI 

BEST BITS & BYTES 
PO 6o• 82'.;!J ~ 6 Vw1 Nuf' CA 9140'.) 


In CA: 19191 '111 1·9975 800· ~'5-0YTE 


Inquiry 663. 

FREE SOFTWARE 
BEST OF PUBLIC DOMAIN 


& SHAREWARE. 

Carefully selected and 


edited programs for l.B.M. 

Send S.A.S.E. for free catalog. 


C.C.S., Inc. Dept. B1 

PO Box 312, Lalayetlo Hill, PA 19444 


Inquiry 664. 

RENT SOFTWARE $1/DISK 
Roni Pubhc Domam ond User Supported Sottware 
for $t per drsklull or wo'll copy IBM (3'h" also). 
Apple. C-64. Sunyo S50 and Mac Sampler $3 
VISA/MC 24 hr mla/ordor lino (619) 941 -3244 or 
send M10 SASE (speclly computer) Monoy Bock 
Guarantoo! 

FutureSystems 
Box 3040 (T). Vista, CA 92083 


office: 10.6 PST Mon.Sat. 16191941-9761 


Inquiry 665. 

PUBLIC DOMAIN 

FREE SOFTWARE 
Buy or Rent $1/dlsk 

IVO<kl's lnrgom F100 SOl!wolre l.Jbr4oy cl IBM F'C ~Com· 
pal1blos and M m:;;mloah Over 3000 programs !or 
R0Ugi0n. U11h11011, Bu51nou, Com Word Proco~sor, 
Educauon. and Onmoe on ~H '" ond 35" lo1mn1 Bosl 
Quality, L.owcst rato, and FaS1oc1 SOf\ltCe For ro51 rroo 
CnlAloguct wrdtt lo 

SOFTSHOPPE 
PO Bo.., 15022 A1111 A1bo1 Ml <1810<1 

13131 783·Bn1 

Inquiry 666. 

$4.00 SHAREWARE $4.00 
IBM-PC Compat ible Softwa re 

• Ovu1 100 D•skS 10 Choose From 
• Nol Hall Full L•ke Somo Distrobutors 
• Dolon5 of Prog1~rn• 1n All Cal9l)<lllOS 

Call or wmo lor FREE Catalog on D1sA 
- Plonso spocily 51~ .. or 3,.,,. Disk ­

The Software Kingdom 
PO Oox 555.. Autmrn NH OJ032-055~ 

1·100· 552·DISK ~n H H.) (603) •13-SOiS 

Inquiry 667. 

FREE SOFTWARE 
Wo sand you 15--20 now IBM progroms a moutri or1 ~ 
disks-FREEi VCXJ pay only $!1 1h1pp1ng/hnnotin9 An· 
nual memb&rsh1p '&0 S2995 Join !Oday lo, only $995 
and wa'll send yoo over JO progrnrn! on to d15.k5 J!!I. e 
~us-FREEi No g1mm1ckS-no Cl.Ucne'' 

toll free 800 669·2669 0)(1 348 

SOFTWARE of the MONTH CLUB 
we Uk• 111l••lm••terc11rdl•m•x 

Inquiry 666. 

GRADEASE OR CHECKEASE 
Gl'IADEASE FOR TEACHERS •• tho ui1Jm4:0' Mo1nuions 

gra Oea Punts ctass l1st1, roport~ ond s1:uuing choris 

(IBM, Apple II. C&11128J 

CHECKEASE FOR EVERYBODY 15 lho 00.. chockbool< 

program oi.r.1.1t&bto Track$ 0111s Roc.oras \61.A. 1nf0 Rocon 

cdes 1.1nlim11od ecco1.1n1:1 P11nt.s chocks and usor 101. 

monod repous. and rnorotl • tlBM only) 

ShorO"N8r8 $10 or $?9 95 IOf roy1stmhon ( .. $2 P8H) 


SOFT WARR 
11'111Y OarrytrOit 011w tlouslon. Tollb.s 1roro 

(7131 9~:1-1210 

Inquiry 669. 

SCANNING SERVICE 

Signature Scanning Service 
II you ,,.,.,, 1 ttP LaserJe1 P1u1. Soues II or compnll· 
blo. havo yovr slgnaluro modo into a graphic mocro 
So...., llmo' SaYD youraolf lrom wutar 's c~rnp• LM you1 
t.n.so<Joe sign thOse lonors lof' )OU! lncludoo 1n.s1rucuon' 
tor mos1 pooular W'Of'd p1oce$SOl'S Ono signature only 
$50 Th•ee or more. only $40 ooch Logos ono 101. 
torhoods nlJO A'Vl!llnblo trom $1?5 Snnd tor froo 
samplosl 

Orbit Enterprises, Inc. 
PO Bo• 2'87~0V, Glen fllyl"I . IL 00137 

(312) 4d9-3405 

Inquiry 670. 

SECURITY 

TOTAL PRIVACY $49 
f'l:lwor1u l dalll protoctt0n lor PC/AT clocumonto. 
databases. spreadshoot.s-any da1a Th\r D••oy's DES 
illld Ullrn Fns1 oncoypuon koop lho curious out. Menu 
and command lino modes Comprohons1"° Holp Cloar 
manual stons )<>U quickly $.49 lnlroductory price $10 
Demo. VISA/MC/COD 90 day money back guarantoo 

DIARY 1-800-87-DIARY 

Inquiry 671 
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SECURITY 

BIT·LOCK<Y SECURITY 
Piracy SURVIVAL 5 YEARS provos offocl1vono~ 
of powerlul mul1llnyered securliy Rapid decryprlon 
algonlhms. Aollnblo/smnll pon lrnnspnronr :wcurtty 
dov•co PARALLEL or SERIAL POrt Coun!down 
and 11meour op1oons also available KEY-LOK 
socurny at about 112 BIT-LOCK ccsr. 

MICROCOMPUTER APPLICATIONS 
3167 E Ororo Cl1clo. Lollloton. CO 80t22 

(303) 922·&410 

Inquiry 672. 

COPY PROTECTION 

T : ;:;t~~·.,~a:~~ :::~~;:::nm,";~!:u'';~,de~ 
OlS l<ETIE 1nuod~01 vou to Superlock... - lnv111ble copy 
pre(oc:hon IOf IBM ·PC {and comp;at1bluj 1111<1 M.-cintoah 
• HGrid d11k IUpj)Oft .. No sour~• COCIO CF'll.l"'Off 
• C u llifDmllod WHl\lona • LAN euppotl 

• Now upgraaos 1tv11JIDblo 

(408) 773-9680 
SOFTGUARD SYSTEMS. INC. 

I 10 Lll-•¥ S... X1D Surwww.- CA 1t4aM 

'A.ICiKNll m -•tOS 

Inquiry 673. 

SMALL BUSINESS SYSTEMS 

SMALL BUSINESS SYSTEMS 
r..- , .1 ·~t'lot"· .... r, '*' -t,11tr'l r-ioe OtY" OtllQl'lf(l .>fld 1 .....11~ 
. - "'Y ~~ A1.l":.""'"l'I CM"'W'll' ""' ,,...._._, A l"lo~ CID&* Of AINJroe.lo ,,... f:9':)
n, :.rl'V' • r,... ~ E ,. • C'Ol9c'.:0'1 ir.~ t•<U f1"oilre, s.,,,'"'·' ~..-i111 
~.H'IW'"'...,.,t-,fi.fH.l"?<lllll<tHa.8~-L.atdU "Wl.l•• &ll".!"IQI,..,. 
i "'""lt; ~·._,_..,,~... t.\I» 1..,.ftll' '•!"l'.))'t'~"~~ ....... , fll'('i 
1•-flo:::~ ·..1 1,.,.._, .. ,r~1tM,n~V£S\4CU"t..W--•by;11.1 
(toa ~I I• Jl'1 •.OJ ,;.I ,. 'Q .ti - . .... '/fll't."• Tr.)~ 8ai$CJ e,..,...... 
~ "" ·~·.n&..·.- lvl!"'Ol.l"ONCR Ht1 'tl ""W~ 
AA<>~' ~f~f"AJ,ttjo~'ol/ .-e f~ 'f'..IV~ A~yOl.ndilf'>'~ 
»- 1'1'1tff~~t lf~! 'o\•ltO'~ IQffNlr"~' 

ALTERNATIVE BUSINESS TRAINING, INC. 
206 Wutr;1nQ1on StrNI, K,o(ilt'IO, Nl-t 03431 

t./I0().321J.7677 (In NH 357-51 t I) 

Inquiry 674. 

SOFTWARE/ACCOUNTING 

ACCOUNTING TUTOR $79.95 
Pe nurs and Covlar Accounr ing Soltwa1e is do­
S1gnod lo 1n1roduco tho princ1ploo of accoun11ng 
and bookkeeping 10 non·accounranls through irs 
oollwaro and textbook II !hon moy bo uSOd as you• 
buslnoss' accounllng sortwaro Boing usod by 
oduca11onal 1ns111u11ons to roach accounl ong (u.g . 
Poppctdlno. otc) $79 .00 

COUNTERTRADE PRODUCTS, INC. 
~14S ldyt-Mkl T1 . 8cukNM CO 80301 

303·530·5433 

Inquiry 675. 

dBASE BUSINESS TOOLS 
• Gene.al lodger • Purch Otdllnvn!ory 
' Accounrs flocvbl ' Accounrs Payabl~ 
• Ordor Enrry ' Job Cosung 
• Salos Analysis • Job Es1tmn1tng 

S99 EA • o&h w/d8ASE 2, 3 or 3 • SOURCE CODE 

dATAMAA SYSTEMS . Cr CrdJChk/COD 
•87&-B Sonia Moooca Avo 
San Diogo. CA 92107 (619) 223·3344 

Inquiry 676 

SOFTWARE/ASTRONOMY 

EARTH SATELLITE FORECASTS 
SPACE HJA.OS prodN::I• vuublltly al earth s.aloUttu •ucti as 
Mj, , $.alyul 7, NOM tO 1Q11knst lho ll&f DIC1f:gt0\.lnd. 1un:1 
oo PCl)(T/A.T Oe1oeubod ln BYTE 6188. P- 82 RoW:rwed lti 
s-y & reio~ 7"8. p 10 ouanooy SP«• OtmthOlogy 
N~•tlof kHps SPA.CE DIAOS p.4.MC.hatert lnlOl'mod 

lnquu~ '"' dat~U 

Astronomical Data Service 
P 0 Dox 211180. CckxodO $""""•· CO 809:MI 

{719) 597~068 

Inquiry fJT7. 
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SOFTWARE/BASIC 

LOOKING FOR 

COMPILED BASIC TOOLS? 


Having !rouble find ing tools, books and urilhles lor 

Compiled BASIC? We carry a lull line 
Call KOMPUTERWERK lor our FREE Catalog: 

1·800-423-3400 

KOMPUTERWERK, INC. 
851 Parlcvlew Blvd . Plllaburgh, PA 15215 

For Into. c1ll (412) 782-0384 

Inquiry 678. 

SOFTWARE/BASIC TOOLS 

QulckWlndows 
As aeon In the Mlcroaolt Value-Pack C1uuogl 
C1oa1e w1nc:k>#s, pop up lfld pull.Qo..oln monu1, d1la-en1ry 
scrottna and mul11pl1Hnpul d1alo0 boxe.a quckly and ea.ally 
Furl aup()Of1 Of Mi<rotOft mouso Ja.n tho many Fonu~ 500 
compan1n.s uung OwckW1ndoMI and Ofd&t )QUI copy today 
OuickW1ndaws S79 Mv•ncod Sl39 For l.41crosot1 
Outcil.8ASIC Of S.-SCOM $oe pg.18., BYTE, M&rch '88. 

Software lnterphase, Inc. 
!lo Orai:ttov $1 . Sutte 1oe • Prt;:Nlttenc•. At 0?908 

(401) 274. S4&5 C.11 now for f,... D•n'IO Of•k 

Inquiry 679. 

SOFTWARE/BUSINESS 

DATA ENTRY SYSTEM 
Hoocls-ocwn cs..-ca crtry v.l!h ~-.opass vonflcr>on lex tt-., 
PO'ICTiAT • P5'2 & canpa11bles Loaded wrth lealffl'l 
i'C />;JIO dup & skill. '°1fy ~,.pass. rai'Qe ct>ed<s. & 

!.'.ll:llo IOOl<uµ< Fully monu dn""n only $395 
Call tor tree 30 day trial penod 

COMPUTER KEYES 

21929 Makah Rd , Woodway. WA 98020 

(206) n6-6443 1-600.3ss.0203 

TSA88·TRANSPOATATION 
A gonorai purr>050 S)Som IOf $Olving 1mns.poft..11Jon 
assigrvnnnt tlnd lrnnsh1prm;mt problems Solves 
tronsPortllbon problems wrth up to 510 ongons and/or 
oes11na~ons by apply.ng rho Tran<;f)O<! 11011 S.mp! x 
AJoonthm Monu-dnWlll with rcatures s.m~ru 10 LP88 
Roquuos 192K $149 w11n 8087 wppon i=ro g1>an 
VISA/MC 
EASTERN SOFTWARE PRODUCTS, INC. 

PO Box 15328. Aloxondrrn. VA 22J09 
(703) 360·7600 

Inquiry 680. 

dFELLER Inventory 
Bl.GJl'l("'jS ~ proor;.Jm!> wnt!Nl 1n mCJO> :-tblo dBASE 
60UfCO codo 

dFELLER lnvcnlory SIS0.00 
ROqrnfilS dBASE 11 ot Ill PC DOSICPM 

dFELLER Plus $200.00 

w11h History ,,f'ld Pwctiaso Orders 


Roou ror. dBASE Ill or dBASE Ill Plu~ (f. or Stoc.k1 eot1 ~) 


Feller Associates 
550 CR PPA Rovro 3. lshpcm1nri Ml 4 849 

(906) •86.602• 

Inquiry 681 . 

FINANCE MANAGER II 
Easy 10 learn, fully 1n1egrete<l. monu-d11ven book· 
keeping sysram for small business and potsonal 
uso_ IBM PC, JCT. AT. PS/2 or compattblo. ny bolora 
vou buy! Gonorol Ledger ovaluo11on copy !or only 
$101 

CALL TODAY! (719) 528·8989 
HOOPER INTERNATIONAL: PO Box 62219. 
Colorado Springs. Colorado 80962 

Inquiry 682. 

SOFTWARE/CHURCH 

PowerChurch Plus® 
Fast , lroendly. rchablc church adm1nistrat1on 
system Full fund accouniong. ma1hng l•Sls. 
momborsh1p. con1ribtn1ons, auendance. 1MJrd 
pmcessing , accts. payable. payroll , rnullr·user 
support, and much more • all for $695 com· 
pletc FREE demo version 

F1 SOFTWARE 

PO Bo< 3096. Beve1ly Hrlls. CA 90?1? 


(2131 IS4-010 

Inquiry 683. 

ROMAR CHURCH SYSTEMS'" 
M tntbt:rn;t1v 61 ""''h plu?a nhmn.ta addrtr.tt..1n . lotOOlt. lf't:lt:ir'I 
n'i;)0.11'\ tu ry f 11L<.t("IJ Ottunnn 7S6 1und~. orx.ot~ rM.-dgu 
~ot.'fi\ po:.t\o .l!,!uJy1 Fu ·nc:uuu11 lodQt.11 ~ blo~ u p 
'O 500 ::.Ubl~':; 6 9"J Ocut.'4 rroOllln t Y10 fQOOft:) Oll'Jbn'I(> k>t 
Any mon1n Ntrfl<1.l'W:"' 8 ~" . .. "tirrle">_;i!JQ 1 • or•• ~' 
>M:n tiO r.on::.t'C.1111\ofl ~ A.;l.::~m;e IOf ~ ~l 'r'I & n.1ra
'""k. Ar1 ton ".IVYI' ~'b 1 !0 )Or trno .i8 tL lr.Jl l 1J1~<)1'1 

Romar Church Systems, Attn : BJB 

PO Bax 4211 , Elkhart , IN 4851'4 


(219) 262·2188 

Inquiry 684. 

SOFTWARE/ENGINEERING 

PRACTICAL ENGINEERING TOOLS 
Hobbyists-Students-Engineers 

CIRCUIT OESIGN_ CompOe!, menu 1.11lect1ons from 
Dasie el&Ctoclty througt\ clrcult del!llgns. 
MATHEMATICS_ CompMath, monu seleaions lrom 
gonoraJ math trirough statl~tet . 
ANALYS!S_ Comp'liow. Fourrer Alllll)'3•• ol wovolorms 
ana 11110'1. PCIMSOOS. $49 each. UISIVMC 

BSOFT SOFTWARE (614) 491·0832 
4'-t Couon Rd • ColumbU!I, OH 43l07 

Inquiry 685. 

Affordable Engineering Software 

FREE APPLICATIO GUIDE & CATALOG 


C1rcu11Ana1~s • Root l.Ocus • Ttlormal AnaJysm • Pict 

ter Dnvt."fS. • [ 11u11\t..1tmrig G• tl~>filCS • Sign...sl Processrnq 
• Ad:1-.iYP.14'"..~.,.."0 FrU~r 0 0"'.iQn • lt.1 1l~C'f Fum::f1()nJH f 
Analyi-,i<; • l ogir $Amula1tQO • MK:tCYJrip ~an • 
PCIMSDOS • Mac10lo:;li • VISNMC 

BV Engineering •Prolesslonal 5-0ftWBre 
2023 Ch<:.1yo Ave. S"'tc B 13. RrverS>OC CA 92507 

(714) 781-0252 

Inquiry 686. 

VERSATILE DSP & DISPLAY 
PC DATA MASTER 1a a DOS •Mii whlcn lnregmos a 
lull "'" ol >f9n81 p<OeeSS'ng luncnona: """~ grapnlce, 
doro Iii& moth. OSP urditlos. data oompllngl~oo1a1ior•. 
and lntOlactMt help Support lor CGA, EGA. VGA. Hore 
& AT&T Acid custom onlllysls 01 graphic. !unction• 
oasJty using your ravonte compiler. $135. TooUdt $.45 . 
0.mo S10. 

Durham Technical Images 
P 0 Bo:t 72. Ourh1m. NCtW Harnpshlfct 0382..0072 

(603) 868-Sn4 

Inquiry 687. 

Engineer's Aide 
Join tile Desktop Engineering Revo/u!ionl 
• P1pohna/OuctWOr Smng • 011flco1Con1ro1 Va/w Stong 
• PumpJFll\/Compr Sizing • PIO}eet Flnt1f\C1•I M•l~IJI 
• Haft1 EAC~ Sl.tl"Q • ConVGt~ Cak:ul•tCM: 
• Fluid P1open.e1 Ubtary • Spoc1hc111'°" wrner 
Above programs In ono 1t11nd alone lnlegr&ted 
package for 5695. For IBM PC & Macintosh. 

EPC::C>N 
1-800.367·3585 P.0 Bo• 270, Woodoh01d. OH 43793 

Inquiry 688. 

http:P1open.e1
http:Ad:1-.iYP.14
http:lodQt.11
http:n'i;)0.11
http:addrtr.tt..1n
http:proor;.Jm
http:apply.ng
http:AINJroe.lo


-----THE BUYER'S MART----­

SOFTWARE/ENGINEERING 

• COMPOSITE ANALYSIS • 
Menu driven program to r 

analyz ing composite laminates 

• Cnlculatn• hbrtt 1hou1u1 5 sltru.nt 
• G rcaph1cal ~rnngth ratio-. 
• OatlllbllGQ 1nclurJo~ Grnpt1.to Ji<.cMar & F1biOIOIH1 
• SUUS un.is. f"Orma~ 4 m0<$1urn oHKt'S 

Send chodv'MO '°' Sl2!> or Sl tOI' damo d1t)I. lia 

GS composites 
7627 E J7lh N '7'06. W ichita KS 07220 

Inquiry 689. 

SIMULATION WITH GPSS/PC'" 
GPSS/PC.. 1a un IBM person1.1I computor 1mt>lentt:1inln· 
uon ot the popular mBlnlramo a1mula11on h1n9uago 
GPSS Groph1c.s. anlmol10n ond on ox1tom~y 1ntoroc· 
two onvlronmonl allow n totnlly otJW v1 f/W ol your s11nulo· 
11ons S1mu1rue complo:ic ro11-wor10 sysrnms w11n tho 
mo~t 1ri1oroC11vo and -Ytsual yot &eonomic I s1muhU1on 
sollwrir111 

MINUTEMAN Software 
Pt1 H, • • 11. '( c.1u.v M.1•,•J. I! 1'•.t"I 5 A 

(508) 897-5662 ext. 540 (800) 223· 1430 ext. 540 

Inquiry 690. 

Circuit Analysls - SPICE 
N on-l inear DC & Trons1en1. Linonr AC 

• Version 391 with BSIM, GaAs. JFET. 
MOSFET. BJT. diode, etc models, scroen 
g rophi<:s. 1mprO\IOd speed and convergence 

• PC Vors1on 2G6 available at S95. 
Co.II , wruo. or chock mqu1ry II Im morn info 

Northern Valley Software 
28327 ROfhroc11: Or, A::mc;ho P.1IQ• '"'mos... CA D0774 

(2131 541·36n 

Inquiry 691. 

FREE ENGINEERING MAGAZINE 
Porsonol En91nuorm!J is a monthly rna9a11no son! 
froo of chorgo (USA only) to sc1ontlstsleng1neers 
who uso PCs for tochnacal applica11ons Topics 
each month tncludo Instrumentation • Data 
Acq/Control • Doolgn Automotlon. To roce1vo o 
!rec sampJo •S5uO ond quohhcat1on form either cir· 
clo b()Jow or sond roquost on louorhoad to· 

Personal Engineering Communications 
0. 'A,"'11 At .. !'. .... P,h\ i);>' l .!hI 

Inquiry 692. 

EC-Ace ANALOG CIRCUIT ANALYSIS 
'mu CGn 3f1Qtd 10 9fl'I stnnOd Wllh EC~• • A SUbsal. ct 
tho Pf.M(trlul ECA·2 drcrnl SAmul/UOf lndudG!; all tho 
basics .t.\nd bullHn grnpha 
• IC.. DC, Tompomrum, TraOSlOnt 
• A lull 525 pg ECA 2 manuol 
• lntorncUvo, t'YllC-0 Q.!I 13$ OS SPICE 

EC -Ace 2.31 IBM PC or Mac $145. 

Coll 31J..8113-8810 tor FREE DEMO 


Tatum ubs, Inc. 
1478 Mark Twa111 Ct . Ann Arbor. Ml 48103 

Inquiry 693. 

SOFTWARE/FINANCIAL 

"THE FINANCIAL PLANNER" SOFTWARE 
SAIE ~ RtU· S!l"J!Y.i -OUR ?RICC SS9.9S t • :!W !.... ·tJ 
No r(l'mt; llflil1 ti• r. k'f'f"llJ °""""' C"fVY1Y1'\ ... tv'"t•'-1 ' . ·~1 

t B.;»..ll"Ce Cr«•rxvi• • Lnwi ~rnorti:_._ '"'.rr...-.._;~, 

· f-1~>. \rl!ilutJ.JI . ~.! .l•1J]U lfM"tJll-t"f' 
• Prfltll,.lrt! f•<lo)f'o~ 5'.t•"l" • F°llui $.·hnq, '· ""'•rt• 

"pnc'y ;. Iii .. 1 lit• llJ·1 IUM l"C Of Cc,>1qi.•: tt 

C'l".S I( ..... ,~ <".,.oPPEO uPS 

SOFTECH INDUSTRIES. INC. n7-584·5191 
AO 1. 8:- BIA. Dept 8901 , HUogflH'ollllo. PA rrm 

Inquiry 694. 

SOFTWARE/FORECAST 

FORECAST PRO 
An oxcollan1 lo1ecas11ng pockago lhnt u:so!. andic1al in 

talhgonco 10 holp bolh lho bog1nnot ond lho oxp<monc:od 
torocnstm achlovo lop.notch ro5ul1s l imo sm1cs 
nn«IY!J•S tochmquos 1n ch..1do oxpononl!nl 1Jmootn1ng. 
Bo.J.Jonkm.5, & dynamic r<.'Qrc 551on 

CALL NOW FOR A FREE DEMO DISK/ 
Bualneu Forecast Systems, Inc. 

68 Leona1d Stroot. Bolmon1. MA 02178 
(617) 484 ·5050 TELEX #710-3201382 

Inquiry 695. 

SOFTWARE/GEOLOGICAL 

GEOLOGICAL CATALOG 
Geological software lor log plotting. gnddmg/con 
touring, hydrology, a1g111zmg, 3-D sohd modelling, 
synthetic seismogram. lrac1uro analysis. lm.1gc pro­
co~ino. scout ucket mnnngor. CNOr 50 programs 
1n catalog Mnc1n1osh too' Ploaso call, or wn to, 1or 
Froo Catalog! 

RockWare, Inc. 
•?51 1<1i1lmg St Su11e sga;, Whno1 Riaoa. CO 80033 USA 

(303) 423-5645 

SOFTWARE/GRAPHICS 

TUrboGeometry Library 
OYef 150 2&3 d1mftnsional roullnos. 1ncludo~ lntorsoc· 
uons, Tmnslormnt1on1. fqua11on1. Hid Qnl1no1 
Per5pochve. Curvos. AtOG5. \blumos. Clipping, Plnn65 
Vactor.;., Distance. Potydecomp IBM PC tuld Comp 
MAC MSOOS 2 • 1uroo Pa~I. Turoo C. MSC$ TurbO 
Pascal MJ\C olOO P9 manunl, '°urco code 514995 , 
500 S& H VISA. MC. Cnk PO 30 Day qunran10-0 

Disk Software, Inc. 
2116 E Arnpnho •487, R1chnrdoon , TX 75081 

{214J 423-n88 

Inquiry 696. 

S E G S 
Sc1EN11ric & E NG tNEEAING G RAPHICS S vSTEM 

Seo "'Whn1·s New '" pg 82, BYTE Juno. 1988 
Log Oa11 & LU'IOttf A.•os. Cul'll(t ~·n·no & smoocn1no 1-?·J 
lnlerli\Ce Numonc SprculIJshoot Suppocu all V1doo StAn 
Oards. PC Pt1nt~rs & PloetOI') tO Cu"'°""' ""'5000 "°'"" nach 
Ph•• much morn C•!I Today 

Edmond Software 
3817 Windover Drive 1·•05·842-0058 
Edmond . Oklahoma 73013 1-800-992-3425 

Inquiry 697. 

FPLOT PEN PLOTIER EMULATOR 
Uso your dot ma1nx or tosor prin ter as an HP pon 
plotter Fa.i h1·res output Vary lino width Includes 
VPLOT virtual plottor ullhly to cnpture plotllng com­
m ands Support• NEC P5/P6. IBM Proprinlor, Ep 
son LOIMX/FX , HP Llsoqot Usos Hercules. CGA. 
EGA or VGA tor scroon prOY•ow $64 chock or mo 

FPLOT CORPORATION 
SUJtO 605. 2-1-16 Sto,nway St . ""'°' •.NY lltOJ 

212-418-8469 
Inquiry 698. 

GRAPHICS PRINTER SUPPORT 
"'I 4..'iT 1 lh;,-. tnP P11Sc kl'") tn m:JJ..r Qu, , l1 t} 5C.J C<1 
Bta \ , r color '<'Plt~1uct1on?; cf ~·01..N LJ1!=/ll.1y on ,Jr~ 
11•11111:1:r1\ 11•/...tlf .:Jt IJSt.11 µm1f1..•r GRAFPLLJS suµ 
J!t:.lf!:, all H'l~PJI::> v i PC "MS nos \\'dfl /HM (!/I, J 
fUA t:>At l"_-r•.1• 1ri,fl(cv, 't•· q•.if.1/111..~t\ ,,,:-. 

$4995 

Jewell Technologies, Inc. 
4740 441n Ave SN, Seamo. WA 98t 16 

800-628-2828 x 527 (206) 937-1081 
Inquiry 699. 

SOFTWARE/GRAPHICS 

FORTRAN PROGRAMMER? 
Now ~u c.n caU :1·0 and J.O qraph c:s toot.nu"" ltl!n ~rU' 
FOATRAN progH:un 

GRAFMAftC xroon tOut>r1o:i. $135 
PLOTMA1'1C p!ot!fH dr ~"' ' 1.'.\"-
PRtNTMATIC PMlO' Ot1\IOt tJ.., 

r w 1t'le tnM PC. XT Al A compaht>101 ~Ur ~11p1:icrr 11 
\'llnoly ul r:om111l1tr• g•111Jh•LS OdJ pl<.1tfllf$ ;411(.f ""°r11111rJ 

MICROCOMPATIBLES 
301 P1oludo 01 Ottpt B S tw1 Spring MO ~1 USA 

(301) 593-0683 

Inquiry 700. 

SOFTWARE/LANGUAGES 

FORTHWITH ORUMA FORTH-83_.....-~- u--·.._ p<\c· ed. Enhanou producttvlty. R.Ouc• ~m.nt rim& 
• No 6-tK l!mlt. 16 Lt apooo tu 32'0K !Mb · 11t4.,•111or~ 
• On·lm11 doc.lgloau1y lull DOS 6 t1't1 ''""'a" 
• A'\Sftmbl'"r ochlor. oumfM•~ m1m'r' u11t 1"' 

1$o.ay u.noondltionftl gu.atMtoo From Sl"I S\~ .$:.' Vlc.J\:\•C 
IBM PC/XTIAT .& •II comp 11lblea Q1t1r1r ~.l· '-•IJP" Inquire 

DRUMA INC. 
b4"3 Hwy 290 Eu111 E10l. Au:.t•rt . ll. ~~1 


0rr:M1'11! 512·32J·D•Ol 8 8oard : ~12°323·2'402 


Inquiry 701 . 

FORTRAN for Macintosh 
Lnnguago Systoms FORTRAN is a tull-len1urod FOR 
TnAN n comp11or in109rot6d w/Mr'\'I Fun ANSI FOR 
TRAN n plus VAX typo OX1on>1ons SANE numortcal 
calcutaticns &dalll types incl COMPLE "t6 68000 
68020 and 68881 ob1oct code Airil)':I qroo!cr lhnn 321\ 
Lmk Wtlh Pascal. C. MacApp S3Q.: WI IPW via ,., 
MCNISA/Check MAC•. SE Mac 11 HD rcq 

Language Systems Corp. 
4.t1 C111f1~lu 011..u HOtrllfOn VA l;10/0 

(70 3\ 470 - 0 18 ' 

Inquiry 702 

SUBPROGRAM LIBRARIES 
Frw ~umf'ls of murea c:ooo M<l!h Sl.a/..·9•CI. Gtapflot:S OOS 
& UIOS & UO functtOfts Spocuo.c.ooy UP to 00. ·. to)' U)L'I 

codo \•dfl our fully lt-stoo "f)ll:H) Manual' ~ .1h tt1amp1~, 

guait.anlH ft\Sf succeu Potta.E> ty WltureO tor OASIC PASCAt 
unOor MS·OOS. MIM:-OS VMS HP.'.KlO PT1!'.'n 'llfn'1 SI.Ca.. ~·1 
YOlume lO dif\I J l>KJo VJSA/MCIPO 

Scientific LOGICS, Inc. 
21910 Aleuar ~ Cu1JOtl•nu. CA !}!.>Ql.t 

Ph.• '0&-4,~351$ ComptJHrwf 14017.663 

Inquiry 703. 

SOFTWARE/LOTTERY 

PC- LOTTO VER 2.1 (+CLUB) 
$50 US REGISTERED COPY INCLUDES ONL 
YEAR MEMBERSH IP IN PC-LOTTO CLUB, 
NEWSLEnER + A NEW VERSluN ONE Y(AR 
LATER COMES WITH MOSf US AND CANA 
DIAN LOTIOS. AUSTRALIA SHAREWARE V~R· 
S!ON S8 US OR ASK PC-CLUBS. MAIN BAS. 
FREEWARE HOUSES (IBM re comp) 

LOTTOWARE 
HlO Glad .,;,i. h.'O V1c10«·11 ec 

CANAOA V8Z llf> trot!'"·' 6>:l6 

Inqu iry 704. 

SOFTWARE/MATHEMATICS 

Wh t? You've neve r seen 

a complex function? 


Try f(z) ThQ Complex Varinblos Gr.1pning Pack<lqe 

!or PC's with CGNEGA 


"Let our enimeted screens show you what 
the printed page cannot " 

Lascaux Graphics 
(212) 654-7429 

Inquiry 705. 
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http:LJ1!=/ll.1y
http:f-1~>.\rl!ilutJ.JI
http:person1.1I
http:Grnpt1.to
http:sltru.nt


-----THE BUYER'S MART----­

SOFTWARE/PACKAGING 

HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 
Cloeh blndors & ohix:..•• llko IBM '• Vinyl blndoni. 
txb.os, nnd folOOrs In many sizes 011k page.s. 
~. & labols l.Dw quont~ lmpnnl1ng. Bulk d1Sk$ 
Evoryihlog you nood to bring vow sottwnm to morke\ 
011,k ond bmdar mnltors Much moro1 l..o.N Puces' Feat 
5ervlco Call Of w1110 for n FREE CATALOG. 

Anthropomorphic Systems, Limited 
376 E St CMJIOS Ra • LomDard IL 	60148 

312·629-SllG 

Inquiry 706. 

SAVE SAVE SAVE SAVE 

LET'S TALK LABELS 
~ do dlak lal.>9lt tl5i'-• .. & 3'1t) 


• 09't1tf • ,:,.,., • Ct1••.P9' • 

Oec•utN w. •PtM:l•ll.ro ln dl•k ~• t..'1 Ta.lk 

W. al•O tl•W ly-.oek Sl..ve1 

M•tl~"' • 81ndtf1 • V4nyf f"•oo• 


We are• comple1e aof1w•re paci..glng aervlce. 
Hice & Associates 

9l0l CJnclnna11 COlumbu• Ra W.• Ches:i•r OH 45060 
~1)..Tn..0133 

Inquiry 707. 

SOFTWARE SCIENTIFIC 

DATA ACQUISITION & ANALYSIS ON PC 'S 
• r,.,~oUibOl"I .....~ W~atAll'f)t.llOSPproc-~ 

itJ0 filt' Df',._,. °"' ....~ •"9"""'"'; ufl.., DtV'l"Ot )OW~ I 
~ao.UloftlOll~_,.lllta~ 

• 	.tJ0 4 tf(t 488 btW$ tfM'l M«r~ ~II(: 5oUo"li IWIC 
~t>ww.:... 

• 	~ d-• ~ P'AlM[ lllCTOA In 1U01owne 'Ot*'f' 
f-0VfU\ II f'tH5PE(;'fl'V( ll *'41'1C9d •- ..,.._.. ....,,_ 

• 	Pol#W dtl..i ~· lrottl Urv..t Uib;wMOr'f' ~ 0..-. 
C1.1<t,. andOc:i'cMtl lk"""-~2 & JO~ 

$M "'Whm4 '• ,,.._ w ~ fO. IVTf ,Mt INI 
LOW fll1tlCQ~no.n OUAJtOITl.LO 

ALLIGATOR TECHNOLOGIES 
PO De» 11706. rount&Jn Vall9y CA H?'Dll 

let (1,.} ISO-ltl-& , ...... ('n• I t50-Hf7 liil-¢1, AUtO.-TOR 

Inquiry 708. 

POWERFUL EQN SOLVER 
$99 RISK FREE OfFER WITH FREE WORD PROCESSOR! 
• 'AntatBarva.n .. lffE • '°""' 04f40~sr.'1,'M!'OSP«9 
Viti " EE TIMES • ··0et1ne1 new lunciJDn•" Eng'p Tool• 
CURVE• • OrlOll <ttulu ..CROSS SINGULARITIES • 
Chang«t pftr•metonlcondrtms • Fn 60lh Of'Gal C-UJW5 lO 
lmPQM9(J datl • COMPLEX/IHI rooct . °'" Eo . J~inl10 
lntegr•l11 • Mont • MS-DOS. &4011 , graph!C's card 

C4JI ~r 800f82M)8A9 JI 3lO 

8 JO-~ :JO !'Time • VISNMCIAMEJl/Cht<k 


Curve System lnternatlonal 
m Mo<ono >-'O . LA. CA 900<~ 

Inquiry 709. 

Spectra Cale Data Processing 
.Acquire and analyze data from commercial or custom 
onalyt1col lns1rumonta1lon. Fas1 roal4ime display. 
WYSIWYG plonmg Ex1remety fasl appl1cauoo1 lot CUMJ 
llmng. docono,oluuon. PLS algorilhms 01c. Sp9C1ral 
search and archive Alllrf programming languogo In· 
cludos ma1nx. FFT. graphic command• 

GIC 
395 M11n 51 ., Solem . NH 0301'9 

800·862 ·6004 603-898·7600 FAX 603·898-6228 

Inquiry 710. 

ORDINARY/PARTIAL 

DIFFERENTIAL EQN 


SOLVER 

FOR THE IBM PC & COMPATIBLES 

MICROCOMPATIBLES INC. 
301 Prelude Or . Sliver Spring. MO 20901 

(301) 593-0683 

Inquiry 711 . 
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SOFTWARE/SCIENTIFIC 

"powerful and easy to use•••" 
A:lk tor our lroo 16 pugo brochure w11h complolo 
l)foduct dosc.,p11ons and delrulod tochn1cal 111>Phca· 
11on no1os (and lor a bnel doscnphon 011wo 01 our 
products seo 'Whufs N<Mr", Byio, page 84, Jui¥88). 

MlcroMath Sclsnt/flc Software 
2034 Eo:st 7000 Soulh 


Sall Lake C11y. U1ah 84121 ·3144 

(801) 943·0290 

Inquiry 712. 

SclentiflcJEnglneerlng/Gruphlcs Llbrurles 
Turbo & LlghtspHd Pascal , Modul8·2, C 

Sona tot FREE c11110Quo ol tol'tw"att tool1 lot Sc~15lt and 
Eng1nl!HUs Includes Sc11tmjfK: subrou111lo l1blnr1es CkWwco 
l nclopen<J~t grJQ.hl(t /1t)IGF~· (l''ICh,)d ·no ( Q A, !IP P'Ot!OI 
and L&Mrf81 1uppon). ac1enhllc c han1ng hblario11, 3-0 ploc 
Ung l1bf1ry, dllta acqu1~t1on 1,bfa,1os, monu d1tWn proco!ll 
conttol s.ottwaro 'Nr11ons 11V1ul11blt l<>t • vanoty ol uouulu 
laO(,JulWJO& 

Quinn-Curtis 
1111 Ch9•lnul St.. Unll 2·:5, N..,..·ton . MA 02 IG• 

(617) 96S-56llO 

Inquiry 713. 

Scientific Software 
Scl•nllf lc CALCULATOR pntallol ptOC8&81ng & 
graphics, Sci.NOTEPAD lroo-Jorm de10 managomen1 . 
OIALSEARCH ltuualure se-arche.s. SCl.GRAPHPAO 
ond SCl.STATPAO gtaph1cs-a1ded dato onolys111 

(log$mmlog plot>."""' boni. ""~ I•.mo<e) From $85­
0n sv. and 3'h" MS·OOS d1• 30 day S boc 
VISAIMCIP.0 Aloo •oo our od undor LANGUAGES. 

Scientific LOGICS Inc. 
2'1010 A.leant M . Cupertino, CA 95014 

(408) 446-3575 Compuserv 74017,663 

Inquiry 714. 

KALMAN FILTERING SOFTWARE 

~.~~j~~=!°"~=btdlt~
Fiw _,.,,,. rn... _ "'V"ft'Od algOOlllVnl .... """ .... 
~~ oomplled .,, l'\lft cwi PC/MS oos.ou.a mactW\111 
orlCW)CUr(Jrllfn~•ntoUrte~ C'OOtl:lfutfy 
oocv........ 

• 810(m1n E1umat0t Progtorn \Ea.ocutaDl•I S2SO 
• Bu1tm1n E111mat01 Pr0g1am Souru Codol $500 
• Bierman E11hm.111bon Subroubne l~(Soun:o C0d0)$1500 

\. " ~O<Ofle<• r..-

TAU CORPORATION ..,...,..,. - ""a- °" .,.,,, 
408 395·9191 • TELEX: 184302 TAU UT 

Inquiry 715. 

SOFTWARE/SECURITY 

KEEP YOUR PC PRIVATE! 
M icrOlOC I( PC Secuhty 5onw110 Ofef.ctl M S DOS Mo11nd 
progr•m• lrom un1U1hot11ed access Mtctolock feature.a 
unl1m11.o P&QwOrdl. OulCk Encryptt0n Loc:ka 011ector1ns 
Hldn tiles Loeb EXE anci COM tnn., uw• one 11mp6e eon 
UOI monu iWon tcroon hetpl 

Onty M9.9S'f•i3 s/h) lO~YMONEY BACK Gl.JAAAN TfE 
C"'KW<t&IMC 

MlcroNlche, Inc. 
H10 Summit Suite 110 <1350 Drownaboro Rd 


Lou1,...1lK» KY 40101 

Of®11 (!7021 893-4!l26 FAX (MJ2} 99:µ503 

Inquiry 716. 

HANDS OFF THE PROGRAM · 
LDcU H•td 0.1l\ Rostocts Floppy UM: 

Proiocu Subd11oc1ouo1 


- N0tm1t Use ot OOS Commanus an<J ApphcatJOn Sol1W111G 
• IBM PC. X1 , Al and Trut compa11t>IH 

- DOS 1/2.D and Higher H1ud Ol1k System 

• KHp Ot~r Ptople 1 HANDS OFF Your Sy.t•m 
· 111.15 VISA/MC 

SYSTEM CONSULTING, INC. 
314 Centarbury Or. Plll•burgh. PA 15238 

(412) 963-1624 

Inquiry 717. 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
Ew.11crricly lo5t Sort/Mo1go/Sclccc utility Run a:; an 
MS·DOS commano or CALL .1~ :1 r.ub1ou11nc Sup 
port5 rn<Y..f langu.iqos 11nd 1!C!'lypP.<. rnch101nr; 8~11(1'.'tJ 
an<J dBAS[ Unl1m1tcd t1tc~.::cs mult•pJc ~'YJ una 
much more• MS DOS S149. ~[NIX $249. 

(702) 588-3737 


Opt-Tech Data Processing 

PO Bo• b78 lophyr Cova. NV 89448 

Inquiry 718. 

SOFTWARE/TAX PREP 

W-2 & 1099 ON FLOPPY 
Tho MAG COLLECTION al P<ogram1 mal<o an IRS'SSA TOA~ 
MAT NoPO'; 11om •anti en1ry w:11w1n °' 1n1poc100 ASCII Mtt 
lnctudos ma.nuaJ and npphcatlon IOfm_, 
~ U'°'4:1 n11~on w.oo • Menus. usor loanil~'t' 
• Slop-by-Slop on111 on1ry • Prin1~ W 2 & 1009 
• Frtm phOntt a ul>POfl • PC com p11llblf'! 

llllnols Business Machines Inc. 
Oop11nmen1 MAG 

1<l03 6 310 Tr O"J Rd [dwnrd$Vlile. IL 6202"5 
PH • 1618) 692­

Inquiry 719. 

SOFTWARE/TOOLS 

NATURAL LANGUAGE SOFTWARE 
uso JAKE to cre:uo a fron1 ona 10 ~r dauabM&, gnmo, 
or graph~c.5 program' JAKE 11ansla1os EnglJ~h QtJorto:5 
ond commond2 1mo C funaoo colts and dota. siroaur&s 
JAKE ollors con10X1·sons1uvo somarurc procos.s1ng, 1n 
lerfllctJ!I oa.s1ly, <6dK mom 

S.95. INTERACTIVE OEMO $1 0 

ENGLISH KNOWLEDGE SYSTEMS, INC. 
5525 SCO!U V./loy O< •22. S.:OOli V•lloy CA 0""611 

(408) 438-6922 

Inquiry 720. 

STATISTICS 

STATA 
SuulsllCS and grnpn1cs toln 10 mako STATA tho 
mosl power1ul package lo• 1ho PC. No comparable 
program is as tu1 . lnendly. and accuralo S20 
Como Ou n1r1y d1scoun1 available Call 1011-lroo lor 
more mlorma1ion Al(JV ISAIMC. 

1-800-STATAPC 
Computing Resource Center 

10601 N1monnl Ooul<WtHO . Lo~ An{>olCH. CA 9Q064 

(213) •70-•l•, 
Inquiry 721 . 

THE SURVEY SYSTEM 
An en~ to u5e pnck..1 ~ t1l'l""JQnfld spoo~1t:t1!1y ,,..,, 
quostlonn11lre data. ProductY.t bann r ':)(rr.lll ems:" 
kJI)<, 8 •<.<fd!CO Ulblc'J ~•.;!<::; (or>d rc'{jr ()"'.>5o0n) 6 blJr 
cnnrtn COdo:> 1rl<1 •coonor, an:..o var-:. 10 01>0n 1lnt1 

QIJOSf10n!;. All mporl5 ;uo r...1mor.1 rp;u1y Im pro!O'~ 

sicnal prcsonta11on~ CRT 1ntorv10'/...nq on11an 
CREATIVE RESEARCH SYSTEMS 

15 lone On~ Cl', DflPI D Pe l'l1um3 CA 94'95,;> 

707-765-1001 

STATISTICS CATALOG! 
II you nooo s1n1I01lcs lor IBM PC or Appia II cnu 
us and 101 our tachn1col advisors help you ltnd lhe 
s1J11 ls1rcs programs you need 
Wrilo 01 C:lll now 10 got " FREE catnlog OI SUlllSllCS 
and quality con1ro1 so11wtuo 

HUMAN SYSTEMS DYNAMICS 
9010 Acsoda Blvd , Siu 222 

No<1hr1dgo, CA 91324 

(800) 451 -3030 (818) 993-8536 (CA) 

Inquiry 722. 

http:OUAJtOITl.LO
http:�PtM:l�ll.ro
http:Ct1��.P9


-----THE BUYER'S MART----­

STATISTICS 

RESUl..TS NOT SIGNIFICANT? 
~.lfo'1 t mt VM D ·SAAA Plf E.rPltfl Pfl>Ql'lm d•"'lllDl ll.ampi9 we 
UU'Q p<lWOf' ll'lalyl• lof tomptMOl\I CJI tnMnt.. ptopl twQfWUIDn 
>.UOA (r\1-tQ!JM \OQ-l•neat USREl au~ nponfMnb many ............,..,...,...,. .. ,U°""'ll---""'"-~ 
Can g1y fOf 1h$f 1n I •·~ u11d'f IB '4A4S..OOS S19S • lo'h (SO'wt 
~ut' d•K I Vl54.IM04.MEXIPO. )().day ;uaiantH Cl~ !Ot 
rRtt bnxhu10 

The Idea Works, Inc. 
100 11,.a,,~ 8111trw(l(l(3, c;o,umbia MO 6Sro3 

l-llOO· SJ7·•11&a 31' ·.US--455• 

Inquiry 723. 

NCSS 
ProfO!HHon:til, oasy o uv.u. menu dovttn 51ah5t1cat 
'5)'&1cm Used b)' ova' S.000 ro,o.uchor.1 

: ~~ ~1r~~·~~\~li'":~o1~n9 
• 53 Power Pnc Suoplomonr $49 
• 54 C•P Oo51~n/OC-$49 
• 55 Survival AnBlyst$-S49 

WG accop< chocks. PO"• V•aa MC Add S.3 s/h 

NCSS-B 
865 Easr 400 North l<AyrAI~ UT 8-'03? 

801 -546-0445 

Inquiry 724. 

STATISTIX'" II 
Comp1011ons1vo, powerful and 1ncrod1bly easy.10­
uso Full sc:ruon editor. 1ranslorrmi11ons, hneer 
modols (ANOVA. rograss1on. log11. PCA. 01c). 
AAIMA . mos1 s1ondard s1a1 procodures. Clear, woll 
otgo.nizod documen10110n Sa1israe110n gunrnn1eod. 
$169 PC DOS. $99 Applo 11 

NH ANALYTICAL SOFTWARE 

PO llo< 13:!0• Rcr.•('Yrl e. M ~f> I U 


(612) 631 ·2852 

Inquiry 725. 

EeStatic 
$49.95 


A tu/I ltu1lut«J 11A111tteM P«llAOO that $ "1<JW'(Jrlul. com anl. 

HfQnJJ/llngly BU)' ro IJ$IJ and ttdt«JfrtillMlly I09AVOOMW N. 

IHI• A ll.Ol1JhCAl P•C~ thal g1vo1you1tlO tool1 )'OU noOO , 

11\e chu1ty you WJ\Ml -nd at a pnc:n you can ra!10fd k)taJ 101 

10t.0archor.. DCQioHionala. and 11wontt Volume Ol tc<>U rtta 


l'\IJ llblO To OfOtH c:.all Ot "'"''" to 

SomeWare In Vermont, Inc. 
PO 90Ji 21~ MOfl!Po1'*4, VT 05002 

t ~I00-4Sl·C5-t0 t•ill·J173 In Vermont) 

Inquiry 726. 

StatPac Goldru 
Vr11on tllJ~ Be~ Stat1 :tt1cal & ForOC.i'Jl1nu P;"tck.1 
'" 1gs7 1))1 PC Vorld MJf}ll r readc1c; 5,,, t ime~ 
rr.o' t• ..otP"'i 1h.1· tho flCJl'.1 CIO'..:;c~1 cornpcMor Moro 
cou1p1l•lwn,.,.1· & ~:i,..,cr to u~ lhan all Olhl'r~ GM 
1he f~1c1s Cul' nuw ror your FREE brochur~ 

1-800-328·4907 
Walonlck Associates, Inc. 

6500 N1colle1 A1'8 S . Minneapolis., MN 55423 
(612) 866·9022 

Inquiry 727. 

TEXT RETRIEVAL 

TEXT RETRIEVAL 
GOW 1'1111" tPl'ld 1..,,,..,....., ~.tit iDM PC <O'l'IP'dtii. , _,,., ~ 
~~-,.."~~ 
• No r (Ol'IWltliOl'I or lt\Oe'tngtllQUl"lll 
• ~l"M ilQt lie.•~ 11'1Mf1'116 IA.SOI (BC:t)it.. VO iistlf lk 1 
• AAM 1•IOtitC OC*"IUOtl IOI itntMO.- ~ty tUN .u • ~ 

CS.-d00$ apoloc..~Ja~Ol'lt!\9M~ 

• ~ "' '' ..re.. a!WW1t r lCw'mim IO«lfr(Ht I) v.oro MS 
'N!IM1t W01ttflr9t'lld.CJ 

OH!.Y m .nl c.a- DI ..,.~ 10 uttMt ~ UC coo CnK• I 

Mlcrolytlc• 
300 Ma;n SI Su1lt 159 1, Eul RochOSl.Ot, NV 14445 
(IOOJ 121-11293 (711) lTl.0130 In MYS 

Inquiry 728. 

TRANSLATORS 

TRANSLATORS 
Soh • Oocw ~ 

• FORTRAN IV 10 C $.47.C S68 
• Pl/1 (Sub1<1I GI 10 C $A1' ™ 
• CMS-2M 10 M a S.521 S88 
• G 1011C METAMORPHOSIS" $38 1 S3o4 
SEND USA CHECK • $12 sJh or c1J1 kN Otdot ooo G•ll 
a~. custom uan~a!Ot q~ntlon and othfM NtvtC'ot 
" Ru~t1..., trtnslatof t.a1u11ng dO-lt·)'C>Utseff 1ource and 
latgoC IA/\gu• O.l1n.iion 

J.H. Shannon Associates, Inc. 
PO Bo" S97. Chiz»! H~U NC ?~1 .c (11111) 121~·6163 

Inquiry 729. 

UTILITIES 

TH EY SIMP LY NEVER FAI L 
MIRROR·DISC SOFTWARE 
WITH ALTERNATE READ 

OPERATI~ SVSTEMS • XENIX UNJX OXIO 
HAR()Wt.R[ • M O!ICI C.nriogit tape UPS 
Of'llOl<S • 0a ComP'IUG'\. Ftlt CCU!UM.on 
SPECIFICJJl()NS • THE ULTllAAT[ OOA lll!EORl!Y 

DISCOM" 
Sloelaan 1~ 4802 AO Oo!d:IHhoul 

The NothOtllnGS 

Inquiry 730. 

Enhanced DOS Commands 
G01 d1recmry l1stm05 of 1111 Illes tn t donl ma1ch a 
iomplato Sea•ch nu d11octonos IOf' 1110s mau:tung • 
1omplnio Now commands and new version• of axlsi1ng 
ex>mmond tt.11 with IOtS Of vanabfe ~Ions Plus all ccm· 
mand!i accept sp&e1al codes 10 tfiduce repo11t1vo on· 
trl05 Oet tho most rrom DOS with nese timo-1ev1ng 
rou1<nos For MS DOSIPCDOS 2 0 and hl9Mr S29 95 

Driscoll Graphics 
135 E ChUlCf'I PO Bo-.: 625. Cl1mon. M l 49236 

Inquiry 731 . 

MATCH PRINTERS TO PC 
For ll>SS inan $30 M1tchFon1 ,1ntJ Ma1ch·•·Prlnter 
arc g1cat 10, foreign an(1 soem1hc wnt1ng~ Get all 
ttie charuC1ers you need Imm mos! programs and 
prm!crs (Apolc & Eoson onnters drusywhools 01c) 
Grt"t!k f ro11ch lla.J•an Spanish Gorman. S'Mldtsh, 
Jdpanese 01Aph1cs You name •1' To recesve a 
FREE demo disk use !he inq uiry ,, bfaio..,, or wr110 10 

MATCH SOFTWARE 
8429 COkiwalor Cl")<M', NOttf'I Holl';'WOOCI. CA 916()6.1113 

Inquiry 732. 

COPY AT TO PC 
1M I 2mB dn'fO hll ~ ooen kno.vn to READ but NOT 
1ehably WRITE on 300kB ROOPIH With " CPYAT2PC '"• 
1 2m8 dff'llltl CAN roha.Dly WRI I ( l&OkB llopp4os NY!ng a"'°' lot 1 oocond t>ord - "' bockup 1ap0 ''CPVlll2PC. IN<r 
Copy Proloc:tfl<f) oll•r, the l)felorat>le SO~RE SOLU· 
TION ONlY ~711•$4 S/H VISAIMCICOD UPS IVR 

MICROBRIOGE COMPUTERS 

655 Skyway. Son Carlos, CA 94070 


Ordor loll " "" 1-400·523-8777 

C15-593-67T7 (CA) 212·33C·1858 (NYJ 

TELEX EZLNK e2873089 FA)( 415·593-7675 


Inquiry 733. 

The NOVA UTILITIES 
T~lllO o<lvancOd DOS programs thal aro on IMl'Y 
user's wish lls1 Disk odllor, filo recOYllry. polnl·and· 
shOol wtndo.v d1roctory manager. oncrypl Ond com· 
press Mes. DOS commnnd line qualihers. find . 
view, delete, move. copy. morol Loss than $6 per 
program 01only $69.95 complote w!lh 100+ page 
manual MC. Visa Wolcomo. 

NOVA SOFTWARE, Inc. 
PO &u 374&4, Afbuquorquo, NM 8717ti (S05) ll&-MOO 

Inquiry 734. 

UTILITIES 

Recover deleted files fastl 
01s.k Explorer ncm 1oclud~ .autOfnahc lilo tCCCA.'("or) You 
lype 1n !he <lelt~ed hie·~ name. O.sk E• plo<e< '""1' """ 
1est0f I! (} E,1.pk>IM alSO sho.v.i whats rca1tt or1 dt'Y!. 

v1(JW Chnnqo ex croa:o fCJ.fmats. chunge J liJos status 
ctianqe ffi1J "' ony <;0Ct0< MS 005 S75 US CM<:lvC•OO I 
curd "' lcome 

QUAID SOFTWARE LIMITED 

45 Charlos SI E 3rd Fl 


loronro. On1arlo, Canedo M4Y 1s2 

416 961-824~ 


LOGGER ' 
Logger. lor IBM.PC ond compohblos. lmelol an<1 ropo<15 
UHr, Timo on. T1mo ofl , 01rot10110.s u.N&d, Progroms 
used. Program ston/ond time, ond calcu ta1es lotala 
TfaCks dir&ctorio~Jhlos Oponod, Crol\led Rbntrnl&d, 
Delotod Complotoly rmnopruor• Rttall1 lor S7C.95 wrt~ 
Quantity di.scoun1.s DVDdoblo 

System Automation Software, Inc. 
esss 1611'' s1 • s.1~ St>ting. MDX>010 

1·800-321·3267 or 1·301·565·8080 

Inquiry 735. 

FasTrleve••1 

FasTrreve, for IBM·PC and compa11blo>. rndoxus 
your wordprocesslng documonts to rnstanlly ( < 1 
sec.) retrieve text using your soaJch o~pressions. 
(boolean Slalements, phrases, spoiling vanouons) 
Aelr levod toxl can be ed•tOIJ. prrnlod, and saved 
10 lli<k . RoU1ll1 for $99. 01scoun1s ava1lablo 

System Automat ion Software. Inc. 
8!>!>S 16th St S1l'o"Of Spring MO 20'il l0 

1--A00--321· 3257 at 1·301·S&S4080 

Inquiry 736. 

$79.95!! 
Order lhe RED Utll111es now/ Programs include. 
Disk cache speeds hard and floppy disks Primer 
spooler Balch file complier speeds balch mes 
Path command lor data lrles Wild card excep­
lions. Sort directories. Over 10 more programs. 
IBM PC. V1salMC. Send for free catalog . 

The Wenham Software Company 
5 Bu<'cy SI. VW.•11••1 MA 01984 1508! 7J /036 

Inquiry 7J7. 

WORD PROCESSING 

FARSI I GREEK I ARABIC I RUSSIAN 
Het>r9'flil, IUI Eut04>9an, 5cand1~an . plut l'tllt.er ~~ 1nd 1 Pun 
~. Bon.gait Gutatatl. Tamil, TNi, Korean, V~ Of IA\ Full 
ktai:ureo muttt-fanou-oe word proc:euor au~ on ICl"OO'"I 
!ofnlgn c;:h1t1.-ctera ano NLO pt1nhng w'11h no h11dwnru 
mocl•f1CaOon1 lnciUOM Fon! EtMOf S3M OOC matn• SI~ 
ldd'l lor IQ&r, $19dtmo SIH 1n US. 1n<:l"O AeQ PC. 640~. 
grllphlc;1 30 d91 Oult&t'llCHI MCNISAJAMEX 

GAMMA PRODUCTIONS, INC. 
no Wrls/\11e Bl>d . Su110 609. 5111114 Monrca CA 90401 

?131394~&622 fl• S1060082r.l G1mm1 Pro S IM 

Inquiry 738. 

PC-Write" Shareware Ver. 2.71 
FllSI, lull featured word processornoxl odrtor lor IBM 
PC Wi1h spell chock, scroon chp, ma1lmerge, split 
screen, ASCII lllos. macro9 Easy 10 uso. Supports 
400 printers . LascrJot + ond PootScnp1 . Soltworo. 
User Guide. and Tutorial on 2 disks 101 $16 Try 11. 
1hon rog l• ler wrlh us lor only $89 and got Usor 
Manual. 1 year tolo·•uppon. nuwsloller and 2 
upgrodos 90-duy guaranreo VISA/MC 

Qu/cksoft 1·800-888-8088 CALL TODAYI 
2·19 Flrat N., #224·BYTC, Seattle, WA 981 09 

Inquiry 739. 
OCTOBER 1988 • BYTE 309 
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ELECTRONICS 

1 ~':, 
1 2!) 
I :}') 

f 

r,~, 

7q 

29;lfl 

;xi 
365 

·1U 
~') 

59 

" · 
~':) 
~'J 
L9 
ltC} 

7'> 

MICROPROCESSOR COMPONENTS 
MISCU LANEOUS CH IPS 650016800188000 Conl. 

Part No Pr<• Plirt No. Prlc • 

076'>AC 1'l'i Cll-1"1 :?7'"• 
WO'J2H.1 395 G8SO 1 !JS 

zeo.Z80A. zeoe SERIES 52 I'S 

LHO 1 19 b8!>4 1 19 

ZOO C T 1 ~NJ 
MC68000l 6 'I R~ 

ll'O·PKl 129 
UC68000ll0 I I 95 

LOO/\ 1 ~ti 
MC680 10UO .a l) 9S 

.'OOA C.TC: 1 (>~ 
t, 1NU'11fl7R l)q 9~ 

LUOf, Oi\ I ~ I ., 9:, no:n 8000 SERIES 3 95 
7P<JA PIO 1 M onc3 1 1J9!i 
/Hl)A ~IO/O I 'I.., 80J~ 1 41) 
ZAOB i /5 HO/J fiO'"i 
/OOfl \.IC J95 ACJl\OA 225 
ZOO PIO 395 0085-A 2 49 
8500 18800 / 88000 SER. 0066 395 
r~r.o:> 2 fl'• UOOb-·? 69!> 

6SCO:.>(CMOS1 I 70:1 
G'\~ l'l'"1 
a•>2:1 7q5 
&SJ? 5 49 
65'11 ;tQf., 

G5C002t I~'.)~ 
6000 I q;1 
68<Y.! 2.<15 

: I 

UOU71!>M 1 t..:1 
l10fl1· lt1 1H;I 
00#17 :>1MAHn 
00&! 
AOfiH.? 
tll l f1 

% 
?:>il .., 
,,,.,qr, 

-I')'> 

8000 SERIES Cont 
Part No. Price 
n.220 1!)'; 
02:n -s 4 25 
H2 ' 1 /!> 
ll250A . .; {)~ 

112~0 (For tlll'-'1) 5 !)~ 
f\251 /\ 1(;9 
9253.5 t lJS 
t\25-1 :'~~ 
02'Y' ·5 2q~ 

025~-5 2 2!> 
ll:l72 <)~ 
K:z/0-5 2 !I 
n .11 qr"I"", 
074 11}% 
87-'S 125V) 7 9$ 
0/40H ;t~-" f.· l U!" 9'J!> 
07•HJ 9~ 
01~1 "R'l}f.:• • Q')f, 
l\7~J 1 H .'\'I t]UH.•1 4·1 l)"i 
fiJ,.,5 1J')~ 

DATA ACQUISITION 
ADC08041 CN 119 
AllC0808CCN 5 . 5 
A0C080?CO• 3 6~ 
AOC120SCCJ 1 19 S 
OACOBOSLCN I i5 
QA.C 1ooau.:N !> !:i 
AV J IOISU .l{)~ 
AV 5-1013,\ I 05 

NEC V20 & V30 CHIPS 
R"'lll•c• th• 8036 o' 11 0 1111 In Vour IDM PC And 

P• rt No lnc.t HUI 1111 Spa.Ml by up t:Q 30..1 Prk • 

UP070108-5 (S UH•) V20 C hip. . . . . $ 7.49 
UPD70108·8 (~MH •) V20 Ch op., .• , .. $10.75 
UP070108· 10 (10MH• ) V20Chop , , • • • • $14.95 
UP070116-8 (8MH, ) VJO Ch op , • . . . . • $11 .95 
UP070116·"10 (10MH•) VJ OChop •• • ••• $19.95 

7400 
,,.c:c."c:N "-___;. •0 • __ _o ,_-___.:.:•· •·.;:9_;.:c..· ,,..,_N____ 9 10 • 

/ ·100 :X-1 If} /•Ill'; f,') 'l'l 
/• 10~ ;>q 1 7<11¥> 4 11 _i') 

74().1 21J t•J '4tN 1 "°' I l\°'I 
140") .I~ ./~ l ot .1n ~Ill 
140b N 71 ,.,rn .,.. t•, 
140/ .3 ~ 7 .1121 .1•1 .!IJ 
1·100 .JS 2~ N12J 4') JD 
7·1t0 ~ 10 7•'125 y; ··~ 
1.11 .1 .10 30 7•11:m ~1S •I ~ 

7·n h :-.r. '" 74 t 4 .:\ .1 ')r; .u;~ 
7·117 JS 25 1 .1150 J~ 
14~ ~ 1 7°11 5"·1 I J~ 
1·130 :.."9 19 I·' l!>Q 1 •I 
/ ·1J£! .:19 ?fl N 173 7 
r' ·l:.Jtl .:l ;tq 7-t 174 S'I 
74·l :' •111 :)Q 7 41 71j S'J 
?44'"J 1 uo 74 1"/b rn 
14·11.> U9 rn 7 •1181 1 .., 
r .i.1l u•J 1n 1<11nn 1 LJ'• 
/·1-10 I 'l I '1'j 1-1193 / '.J 

,17, '\q :if) 7•11 ~ l ti~ 


74/:l J') 29 7;1221 (}q 

:".1 f.l '.l<J ,..oy 14 21:1 t P5 

/.1 , ., .~q 1fl 7•131"· '"· 'jQ 

1.11c. ·iS J5 7 .1367 &~ 


74LS 
l oll.SW 2b lb /4l.S1b~ 75 
1-11..SO:r' ;m 10 7·1LStUG fl<) 

.'·IL!i(M ?f\ 111 4LSl?J 
7·H S0'"1 :tR 18 7.i LS17•1 '",1) 

l•iLS06 "itt .1q l 4 L$1/":) ,9 
MLS07 !'II.) .1q 1 ·1 LS1liq '195 
/olL~ :?fl 111 i'-ILSH) l !;Joi;):oOtJ 

7-11 $10 ~' ' 1u 1J1..S11J:J t)U 
1·1l.S1·1 ·10 30 : ·:t.S:.!2 1 G!J 
MLS~I :J!) ~!> 7-ll..E2-10 597·tLS30 :is IA 7"l..S,_-1J G9 
··H.G.12 ;i.o 18 7 .1L$~''·' 69 

?·1LS>12 J~ 39 7.i.l.$2.15 19 
/ .J.LS·• I ti9 l'J l-ll.52!:..9 99 
1·11,.!;73 3g 29 NLS~'7:l 'l" 
l·H.S7·1 :l ~ :>~ 741 S'?l"t ·1!'.'.i .39 
7·1 L<;7~J 3 29 ? -1 l..S322 3.1(} 339 
NLS7 ~'!) ?.9 7.;.l.S;]6!) . -,q~ 

l·•LSAG ~9 4U 141-SJGO .1q 39 
/.11.SUQ 29 19 7·1LS3G7 <t :J'-) 
/·ILSOO .,q ':'·H s:v...a .1f"I.ic~ ,Jt1 
i'· : U~0..1 •l _;q 7·1LS373 7!1 i-ll 
7·1· SI J .:9 J~• i'·lL:i.37•1 /~ I O'J 
/ 4L~l~!J J'.J -.1LS_'9J 114 
MLS l:.itt .1~ 111 ; .u 500.on •,{"1'", ··f•'"• 
"1l!;l:lO .10 39 7°ILS6:?•t 1 ··~ , 8!J 
7°ll~ l 'j 01 1 19 l ,()IJ 1-ILS ~'!J ;.•-t1l 2.:lrt 
7• tLSI~/ 4!> 3!i 7-1LSG-IO I 0-1 ()Cl 
l·IL.!:d!>U Jf) ~ ~,11~· !1 I (Y) "') 
/4LS 1b.1 il'I :lfl 7·1LSG70 ._,.J tJ~J 

i'·llf; 1C.·1 ·l <""t ML5("~:;;8 "J_J') ?:>t 

745/PROMS• 
7·1 SOO 25 7.1S 188' 
/ -lSO•I :.>~ M.t:t u,m 
f·lSOO ~I /.1~;.l()f"> 

1.1s10 n·1 /.1S7·10 
•'•1S:J;o 29 7•1.$2·M 
1·157-1 :..-"J /•IS~:,j 
/-ISU~ U'J /•IS::'fl7' 
7.i .sru;. "41 7·tS21\8" 
7·1S l ?'1 1 4C) 7 .. 7J 
7·tS114 .\ 'J / ·l 'JJ/·1 . 
1:1s11r, -19 7°1$.172 ' 

74F 
7 ·1f()() 7"l i 4f IJ9 
I .if 2~ 7 •1f 157 
l ·lf OU :?!9 74Flt\.'\ 
7·ff 10 :'l'J 7 .iF:.t40 
l·ff.:'l:> :>~ NF:'>l·l 
7·1F7·1 2 4 ; .; F:l!'.t...'1 
1·1f·uo IC! l•ff:,\13 
1.ir1 :m 'jC! 7,1F37 ..i 

CD-CMOS 
CO·IOO l rn co.,on; 
CO·•OOU ~>ti CO·IOU1 
co.101 1 1Cl r.n.1002 
C0.1013 (';0.10']3 
C0.10111 29 C04 t)'M 
(";(J<l017 .1 cu.101o:i 
c..u.101a ~.'l C0·10 I07 
L0"10"Xl •.t• C0·1!11l' 
r:u.10:;:• .1 . , ~ COr1:,11 
CO·HJ77 J5 C045~0 
C()o1((10 3~ C0•1~~2 
(.'t.J.il().:10 65 CC).15..'\!) 
CO·IQJlfl 21'.l co.1s-11 
CO•IO~ ::?".) C0·1~1 3 
C0•10C, I :tJ C0<15~ 


O'.J~ 
 C0-1~~)1) 
CO.l~J co.a s::;
ClH ,_1 

CO.SS&1CD·I 
COJ067 
co.10Gi:J 
CU<IOIO 
co-101 1 
ClJ.1072 

C04!:>8J 

CO.t S.S.I 


:>r. C0-1~5 
''> MC1 .i .i111 '. 
:>l MC 1.1..i')()P 

Part No. Pric• 

'"' 11&-1a; 
4 I~A 20 

1n;il\4 x ' 
131,0?2: X I 

11.i;on"IJ 
!2'00n'l) (P?J j W(~I 

1 3 
3 25 

"J lb4 100 b~.SJb). 1 (100°1~) J.4' 
-.:iQ4- 12U o~.!>:.tb)( 1 1 1;..'0n~I 205 
"1164-150 55361'! 1 
' •' I £,.1 :>(')(') ,I!)~.:"!(,>. 1 
'TMS4J16 · 121G,Jl\4Y•1 

t 5Cln!')''°°"'"I.)
il~O.I 

~'>9 
I 1t; 
175 

-.11 256 00 262.1 .~.1): 1 100°'3) tJ 4~ 
"1 1~*· 1 00 ;.: 2.1 .a.1 -i: 1 lH)On:l) 1249 
·.;1 2su.120 
' •11 :>,..ili I !"-0 
·.i1.in.1 , ,. 

2CV1 ·M"" 1 
?'(W I •111 • I 
ni;.s..1- ~.: 

(120nsl 
11 ';On'.l 
11SOr1·111.: .i541 

1 q5 
I 1 J~ 
1~95 

'51 IOOOP 10 I 85.76x 1 tl(X)n•O I N\("O 399!> 
·•.,1.i:;.i~ 1. 1 0 ~h/ 14•1 JJ. 4 ! 100n'J,) I~ qyr:, 

------- STATIC RAMS ------­
•;>011,. 12 ;>O-lfl ..t O (1~~) 
;'(J IU .1•_, 2 9v8 l il ~!Jl 
;•102 1024 • l i:t50n:11 
:111 4 N 102·~ ,._ ·l ( ·l ~:..~ 
; • 11.1N 2l 102·1 .1 i 200rn1J L\JW Powur 
:>1C l·1 10:>4 ,._ ·I i?OOn'l.I IC";M QS) 
' l 10 1 :>'"lj • 4 l•lriOn'l.I 1C':MOSI 

·ei1 tP3 7'04.B • 8 ( l 'lOn;,) 1CMOS> 
"611blP-~t ?o.mx o 11~vnU-'c;MOS 
·1,7{ ..I LJ.'· 12 !11'-•.] ,n 11 ... ~1lPCMQ:;, 
•(,?(j.tP 1 1, fno:> .. 8 115Ut'\~;t iCMOb) 
• 2b4U' 1r, 811Jl , 8 11.~Jn~) L.PCMOS 

~1-1 102·1 ,.. .1 f:l!XJn~•1 1C S) 
'-1 :t:'~,(, llll :\:' 7f:ili x A j I f;()n•.j ' C'f'N fh.-w• r 
'C.:>:;'JSC>LP 1~ 3::'> 700 -... n CI 20n~1 LP CMOS 
-------- EPROMS ------~ 
TMS2')1f, 
TM<;]'j..,? 

fMS:> ~A 
TMS2~1 
I MS~ ll 
170 A 
~.,700 

:.:O/H.1 
.?nb· i 
:nc 1 
:>73;> 
~73~A20 
J/'.J} A -2'.::J 
:11c~'' 
27h-1 20 
;?N,.1 2'J 
~/t,i..IJ\ :.!', 
216-i 4 ') 
:...'7Cb4- t !> 
:'l1:'n ;:io 
;•11nl ~!> 
"Jll"2Uf,·:l5 
"J.lC 20·2!1 
:>141'!"K.o :>O 
;>7256-21\ 
21C2S6-J~ 
;//~1:7·~0 

;7,.ol"1·2'• 

X>-10 .. n (1V.On·.1 ~ '.v 
·104(, . fl 1-' ~-0ol'•I :l"•V 
'1C1.16 > 8 1.i!1() 1~1 :•1v 
811J:.l"' 8 j.J!>IJl'n,) :1!)V 
2Q.;tt I( U f-1~1 ..11 Vol1.1on 
:>r.r. )I. ll , 1,1-.1 
•0?-l ' 0 1 .-t ~1~1 
~10·lti ll. H HSOn~l 75V 
:'0-I B ... U 1350n-.1 ?!JV 
:>OolA • R 1·150f151 2'"JV (CMOSl 
·10'-lU A 8 (•150n'..) ?5V 
.:(1J'1 "-A 1?00t1..1 :>1v 
Ml'Hb 1t tt (;..")()n•11 ·' I V 
·10;)6 .. U H ,..JOn1,1 7'"•V !CMOSJ 
F1192 ~ R f2t)()n•~ i2 1 V 
Hl'J2). H 12~.lu!.J 2 1V 
Hi v:.i ~ u (:!~>n~.\ '2 ~,v 
BHJ~ 'I: A i-;son..1 ~ l V 
R10~1(B t 150nr.l 1~'"N 1CMQf.1 
I G.:)&t :.. 0 t200n:J.) =' 1V 
10.:J&J , a i2SOn~1 21v 
fU .:.m.: Au l250n~) 12 ~N 
1C:.3&1 x R t25Qn•,J "21 IC 1S1 
.1;> 708 11 8 j'OQn•.l 1:'5V 
32 768 .fl A 050n"l 17 SV 
32'/t>Bx8 t2~0n~1125V4C.fl. 
u•) '~lb -i: n (:'OOI'"•• t 7 ~v 
C.~·~o.Jt, , 0 12!:"•0n~l 12~V 

EE PROMS 
:7rt1t:>A-7'1 ?040 JI; II tJ.'"',fJr\at r,v R•·~~IVVI •10 
l017A 70'1R x H f:J~..onn1 ~ 1 RM\WV<h1i11 
~8(;!,A ;')(') A I :> a A 1300n-.t "1V R 1•:-t(l/V,'t11.­
......,n1:l '''Vl :>().l.ft a .tl L..tSOw.1 r,v '·~tJ Ot lly 

MISC. COMPONENTS 
TANTALUM CAPACITORS ,,tM I l!i 11 ,1 ti L'1V 11"1 1)..' 4,,-, •• 4l,,1f, iW 

fLU l'• 1,.r ftJ 'N l!I l \ !il·iol.J.'.i •Jtl,. ' '•.IW 
11.1,1111"' , ,,j,t •J:,v .·~ ! ~ It' J'> to .1"' lW ..." 

POTENTIOMETERS 

8. 

TRANSISTORS AND DIODES 
r-1nn n rr/',1 11 I' '•4fW 
, ~;';i/A .''I .'"I : .t.JI I;" l '~ol I Ill 

, •, l(I''.'\ 11{"10: , '· 11t H I~ 


/ N 11).1 I "' 1,' l •"•I l~ !.HldJ' " 
" 
SWITCHES 

JMT l?J \Pl.II t n. 1 19 206-8 ~1t1! h· pi! 1• 119 
MPCl21 :,1'!J\O.·U"1.>d 19 MSI02 '""'"~ "' '·" J"t 

LEDS 
HYN1111, Rt'tl I ; )lf."1"f~~ f 1, t I I" .¥­

u.:v,r.r. 111 , (;11~n. 1 .' '11(.~··~"-'f I I I , ('cJ' '"'1 ... 

IC SOCKETS 

low PToftle Wi.t fl Wr.no fOoJdl Lw•I 112 
BlP 11 8W'W '\'I 

1•ll P 12 1.JWW to'• 
ltil P I l lbW'W l•'.f 
24LP 7~ 2·1 'NI t 1•J 
)HLI' 'l I 28W'W I J 11 
40l P 21.) 40'1.W I Bl"! 
S.Werla MStani.arll ICO.W I l\111 ) ' H1M1.' Phtt Socir..u Abo -~t.l.f 

74HC HI-SPEED CMOS 
Piirt No. Pr+ce P.l n No 

14 HCOO H) l·I HCl/~ 
/olllCO? 1q / 4HC:!21 
/4ttC04 1't 10:HC 240 
/·l>~C.08 l'J f,lHC2.lJ 
74HC10 75 t.:HC:24 ~ 
74 ~~C1 .s 19 l411Cl'~J 
14HC30 l~ / .11 1c2~!1 

/ 4HCJ2 2 /•U·1C;,/J 
7•HlC74 79 /-U·\C37J 
74HC7~ J~ 7•UICJlJ 
/4HC/6 J~ 1-UIC595 
HHCIP:r

Part No. Prlc.tt 4flC86 j~ ~~~g~~
i'<IHC:2J u!J / •H lC·I0-10 
/ .tHCl.?!:i ·19 1·1HC·HM 

t.Ac.ll70 qg5 
W01770 81)13 /.lHCl:J~ M'J /olHC·IO~O 
Sl30"17P l 2~ 1.1 f~c:1:ia .i!i /.aHC.IOtiQ 
G50MI,,, 1 19 ,".lllCll" ..1 ~ ,' .irtC.1~11 

h"l07 7n<;, · .: C1~J 1 ·I /-1HC4~M 
/.1 CH>J ·I l·tHC::•l ~36 
l .itt(.;.l.'4 ~If 7•1HC45.S3 

6~- ? ~q~ 

GS10 ::?9S 

G$2~ .i >JS 74HCT - CMOS TTL 
b. ,f) l ol ll~ 1.attc.roo 
(,$32 5.1~ / 411C:J0] 
bSA~I 39.., l•lHCTOJ 
G560 10')~ i" JHCTOH 

b">U/ 'J·1 Q':l 1.n1c110 
/t!HCTJ:'c.sro 1~9~ l·Ul('.1," .t 

b':i7"} 10~,"I 1 rnc1er, 
("~I t1~VJ 1;"'J~, ,· '1tC11Ja 

7~1tCT139 

/.:HCTI!,/ 
/4HC l1 / ~ 
/4HC117!\ 
l-I HCT:!40 
l.IHC.T?.1.1 
74HCT2.i ~ 
/ 414CIJ/J 
l ·H !GTJl·I 

ih8? t'>V> 1-1 ~~ 
H'l-0:> 79C. LINEAR 
ss.r...1 .i. l)'i OSOO?liCN 

f\Sfll l"l'i fl0/4Gr...I 
TLOS~CN8701 ')f)~ 
-'! 100·1f N 

A7:?1 1'11J'1 l MJ07" 
P72? 1)9~ 	 LMJO~W 
•;>5110.1-0-1 l)Gfl LM J11P.~ 

J1 ~!)..) 05 C\fl ' • LMJlll 
l t.n lfH, 
LM 31 N

3 1h018 0:1 1:"tj.., 

118011').1)3 12fl', LMJlJK. 
JtOO:.>O u-1 i;ic;~ 1-.n:•·m 
;J2 '"'-1ll2 01 14 9"'1 LMJJ8K 
325572-01 17'J~ l M3J'll , 

I fJ.s71'1 
LMJ•l ijN 

'll:>~100PLA .. 1i;qo; 

•"()12:>5-01 1595 LM35()T 
12:"6 01 1-=.q•) LF'J!il 

~1227 03 l!)'J~ 	 lf3~3 ': 

l r J5~i ·:
1:';>905 1505 I r3St"1I, 

·No t&>ei;!I .i ••1 1lntJl~ I r35/M 
• •N')l1• 8?'S 1OOrt A I t.11 '"i8N 

u111c;-rto11 l M160N 
LMJblN 
LMJSDN 8 
LM386N 3

74CCMOS 
'.tCn-' l'J /4c1~.i .:•> 	 Lt.f181r . 

1:. ::\11.u.
1.1.t!I/ /'I Jl[U'> 4') 

LMJ9~h 
'4.C(t.I ;o•, l.tC;• 1/0 	 LF411CN 
t'~ fl'icl ~I /lf..'.C.:) ! !'1 	 n •Hll i\ CN 

'·IEMOt1 1f.~Ot l 1 Nl::~~J:?
t.;( I' !'1 /~C"-"14 I J 11L :,~~V NF~SJ.s 
llCl -1 I J /.l.lJ}) !',".· 	 >RL~55 i805k. i u.'3.aOI\ · ~I 

U·.!SSbU ."81:1K ll MJ<:OK l~t,,11.), l'I /4(.) •4 l'J'J 
Hf SSJJN / 8 I SK. tLMJJ.Ur<· I :Jt

n.·1 <1·1 /.lt;.'t'? LM~6!.N 1605t tl.MJ.JOT-~I 
'l.Lc5 I 111 /4ffll!i I 1• 	 LM :,b/\I 76 1n tLM 3.tOT 121 

UE!i'liN /81!,J H l.tHOT l ~I'"'h ·' .IJ'14i.'J,'\J 
'"!.~'! 11 / 4f,,'t.'l 
'4.fA FJ lK«.'l J':t'1 
f.! ,.~ •.1 .'S("J;] ,,... 

,'(:';I 'I i l.. ·~'1 -, 4 I 

LM 1458N 
LMl•tBSN 
OSl•lC8.8tJ tCUOSt 
L 1,H48CH~ 

OS 1·1Cf\9N rn ::;1 
LM!ol~t>N 
MC1 .ier 
I '.CI R/IN 
LM l8 /?I 
L1

•
1 IEl!Ji.t"° I 

UlN2003A 
.(H?70fi 
)(14 ?I I 
XRnJ J 
26LS29 
;i6LSJ I 
itiLS:J:? 
:?uLS33 
LU 0 N 
t J..t U.l 
L M1"l1Ul 1e :)•n1 
llCJJ 19CL 
WC3•1<:liU 
IYCJ 45-0f' 
MC.3.t7'0P 
>.H..:3 4."1P 
MC3"79P 
MCJ4~(,p 

MC34a7P 
IMJ'lOOt>. 
t.MJ90~N 
LM3 09N 
LM3914N 
LMJ916N 

l •1 !111C~~ 
11o.1 1.t1C , 
MCI 501"" 
1. c1:inr 
1,lC IJ~B/l 
l M14 <SfJ 

17 
11 
1 
11 
11 
1 
2'1 
?S 
J'J 

1905K ILMJ;JOK 51 
7'l0ST (LM320T 51 
; ...ll'J 
;~.11: 
MCMSt06P 
MC M".•l~P 

PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 
*RAM'S SUBJECT TO FREQUENT PfllCE CHANGES 
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RS232 QUICK TESTER 

Th • OTSS auockly <1ctc1rnmo< lho nrnpor RS2J 2 
conhqurahon rCC1U1rr.d lo mlcdacc lwo per iphorals 
Sunply shclr­ the sw11c h ·• onc1 <folorm1 no by lho 
I F05 which conflQurallon work s bC51 

OTSS. . . .. .... . . . . $49-:95 $29.95 

JAMECO SOLDERLESS 
BREADBOARD SOCKETS 

JE2J JE24 JE27 ,,.,, Olm Coot.'l r.t Dlndln-g 
No. L" a.W" Points Post• """" 

3
JE20 G• .. JI; 200 0 s 2.95 

1 
'· JE21 .. x ~, .. •IOO 0 s 4.95 

JE22 61, x p, 630 0 s 5.95 
JE23 61~ J< 2 ti. 630 0 $ 7.95 
J E24 6'-7 JI: 3t, 1.360 $14.95 
JE25 61~ x 41, 1,660 $22.95 
JE26 6 1• x 5 2,390 $27.95 
JE27 71..1. x 71-, 3.220 $37.95 

COMPUTER PERIPHERALS 
Jameco • - l · •• ,..,~ • 

IBM PC/XT/AT ).'. ·~ ·...::. ;. 
Compatible ' ' . . 

l lo I ,.,,.. 

Motherboards I .' ,. _ - ) t ' 
· Awnrd :· . . . . ;

810S ROM s i-. If . ~ 

Included JE1001 

JE1001 4.77/BMHz IPCllrn ' ' ' ' $ 89.95 
JE1002 4.77/lOMHz (PC/JCT) ••• $109.95 

"JE1007 6/8/10/ 12MHz (AT) .. .• $249.95 
' Lim 1lll."d Ou.a ntily Aot;,Uabltt 

Jameco 
Computer 
Power l r ,pl=lpl=j'iJ 
Protection JE 1t'l0 

JE1190 Power &se. .. •. . ... $29.95 
JE1 191 6·0ullct Power Strip .... $11 .95 

Jameco IBM PC/XT/AT

Compatible Keyboards 


Jt1 0 Ui Pletu red 

JE1015 Slandoid llTl.1you1(XT/An .. $59.95 

IBM PC/XT 10MHz 1llrbo Compatible Kil 
With 640K RAM 

JE1002 
J E1014 
JE101 5 

JEl02t 
JE1031 

JE107t 

AMBER 
4164·120 
41256· 120 
41464 · 12 

4.71110MH.1 Turbo Mo lhet"board 
(Z.,,o-K RAM ­ lncJudm 
AM I BIOS ROM)...••.. $109.95 
l\Jrbo Alp-lop C.••· . . . . 69.95 
't:T/ AT Compatible Kevt>oo1d 59.95 
S.2S' OSOO Ot!lk 
0 .... 1._ ...,..,. . . . . 89.95 
Mini l SOW-SuOc>ly ... 69.95 
Mut\A 1/0 -.lh Cot'l trou...­
ond Gntphb • • , • .•• . . , 11 9.95 
12· Monochrome 
Am""' MonHo<. . .. . . . . . 99.95 
Parity HAM f2 chip• ). . .• , • 5 .90 
511KRAMJ18 chlpsl . . . . 215. 10 
128K HAM 14 c:Mps)•• • , •• 51 .80 

Regular Ust $892.45 

SAVE $192.50! @ 
JE3003 IBM Comp PC/XT 1OMHz Turbo Kit $699.95 

IBM COMPATIBLE DISPLAY MONITORS 
12" Amber Monochrome ­
TIL lnpuJ. High Rcooluhon (PCIXTIAn 
AMBER. .. . . . .. .. ..... $99.95 
14" RGB Color ­ CGA<;ompat•blo 
Aml>0r / Grnon / Co lor Sw1lchablc. 640 l:: 

200 Rosolullon (PCIXTtAn 

CTX2410. ... ... . . .... $279.95 

14" EGA Color - EGNCG/\ Compat.. 720 x 350 Max Rusoluhon (f'C/ XT/ An 

TM5154. ..... ...... . ........... . .. . ...... $399.95 
14" EGA Monitor and EGA Card - EGll compaolblo, 720 ,, 350 Max 
ncsotu1ion - d i5olnvs up to 16 colo rs (PC/XT/A f) 

JE1059. ... . . ... . . .............. .. ... . .. . $519.95 

14" Multiscan Color - VGA1rcc1EGA corn oa1> hlc, soo x 00 Max Rcso -
1u11on !PCIXT tAn 
TM5155... . . ....... .. ... . .... .. . .. .... .. . $549.95 

IBM PCIXT/AT COMPATIBLE CARDS 

Graphic 
Display 
Cards 

JElOSO 

JE1050 Mono Gr.ioh•cs Ca•d w/Pr.n101 Port (PC/XT/An.. ... $59.95 
JE1052 Colo1 G1aph1cs Card w/Printc r fl:> rt (PCIXTIAn • • • •• . $49.95 
JE1055 EGA Card wilh 256K Video RAM (PC/XT/An. - - ... $159.95 

JE1071 

Multifunction, 110 and Expansion Cards 
110 Card w.lh Sorin!. Game, Parallel Printer 

JE1060 f\'lrt and Real n mo Clock (PC/xn . •••.•••..... $59.95 
JE1061 RS232 Serial Hall Cnicl (PC/XT/An•• . • .. . ••••.. $29.95 

JE1065 

JE1078 

JE1081 

JE1082 

110 Cc ircl w1th Serial . Game and 
I Jiallcl Pr1ntor 1':>11 111n•.. . • ... •• .• ••.••.• $59.95 
Ex1Jctr 11J to 384K (zero Kon board) Mullllunc w/Sorial, 
Gome. P;t r" llct Prinler 1')11 A n..n1 fonoCl<>ck tpC /XT) •• $69.95 
2MO o l cxoandc d o r cx1cndcd memory 
tzc•o·K Oll ·OOUld) 1An... • .. • . .... • • . ' ••• $119.95 
JMB o l cxp.indc d or extended mcmorv. 0o<-irallcl rmnlcr 
port. serial non nnd gorno par1 
(zoro·K on · board) (AT] •• • •.••••• • •• • • ••• • $169.95 

COMPUTER PERIPHERALS 
Zuckerboard30Meg Hard Disk Drive 

Board for Tandy 1000, 1000A, 
1000SX, 1200, 3000 and 3000HL 

ST225 
ST225XT 
ST22SAT 
ST238 
ST238XT 
ST238AT 
ST251 
ST251XT 
ST251AT 
ST277 
ST277XT 
ST277AT 

Seagate 20,30 
40 and 60MB 

Half Height 
Hard Disk 

Drives 
S1 22 SK (PK1un1d ~ 

20 MD 01lv& on lv tPCJXTIA'f)..• • • 5224.95 
20 MB w1Con1'o ll« IPCl )(T) . • $269.95 
2() 1.11 0 w /ContrOUCf {AT).• • .• . .. $339 .95 
30 MO Omo only tPCIXTIAT] , .•• • $249.95 
JOMB w/Controller (PC/XT), . • S299.95 
30MO ..,/Con1roll., (AT)••. . •• . • S389.95 
40MU Drive an ly (PC/XTIAT') . . • $429.95 
CO MO wlCont C.•ri (PCIXT)..... $469.95 
40 M8 w1Con1ro11et Card (An . • . $ 539.95 
GO MO Omo only (PCJXTIAT] , .. • • $499.95 
60 M8 w/Conltollet' (PC/ )CT') , • , , , $ 549.95 
60 MO w/Contro llor Clud IAT). . . . S639.95 

40MB Tape Back-Up 
lor IBM PC/XT/ AT 

DJ10 40MB T•tl<l Bnck· Up•..• • . $349.95 
TB40 .:OMl:J f,)litJ CJrl11d9Q...... . . $24.95 

Jameco 5.25" PC/XT 
& AT Compatible 

Disk Drives 
Je102.2 o~etu•edl 

JE1020 360KB!Kk8•• IPCfrnAT) ••• $ 89.95 
JE1021 J60Kt1e,...Bzl(PCIXTIATJ ••• S 89.95 
JE1022 I 2MO (lojgellt1. IPCIXTIAT] • • $109.95 

3.5" PC/ XTI AT Compatible Disk Drives 
J 5~ 7201(8 {B•.iela Modi tnatl tldlt'On 

MF3538 11it "'elvde<l)tPC/XT/AT) tifl:95 $109.95 
3.s · , ,,.4 MB 1&u.m •nd lnst.ollal..oo 

MF'JSSB Kit ...eJudod)IPCIXTIAT) 51'49:95 $129.95 

Datatronics 
2400/1200/300 Modems 

. ' ... ·. •1· 
II . 

- • I -=_, 
. . . . . 

NEW, A>ck<Jf lla~ionl 
• ~1nV\l• (;.()fl1JllMlHJ 'f,.()rll l )i.11 · 

1hol,. • 01111 1011#'12A. cr.m 
ouliblc · .i\u lo·d11,11•nulo 
,'\ntWt'I " fCC aporOv('lcj 

I V\." 1' w. 11111111y • l1X.l11~hn1 

M • •M •IO C"mmun1r :rnon 
Sonw,lrC ICU..:l)t 1200P• 

1200P 1200/ 300 Baud Poel.ot Modem.. S 99.95 
1200H 1200/J OO CUud lntw nal Modem. . • S 69.95 
2400$ 2400/ 120013001nl0<""'Modom. •.. S129.9S 
I200C 1200/Jll() Doud Eatomol Modom. •• , S 99.9 5 
2400E 240011100/JOO E:a tltf'nal Mod.en' S 169.95 

TEST EQUIPMENT.. Malo• M4650 : 
• ttnnt1~1CI , runn :u;.c:ur;,c 
· ., ., D1u1t l CO 

JE1016 Enhanced layo ul (XT/ An ... $69.95 

DATA BOOKS 
104 i 00 NSC UnNH Dola Boo~· VQI . 1(88).••. • $14.95 
10"1200 NSC UnNt O.rua Boolil·Vol. II (88).•. . S 9.95 
104300 NSC LlnNt 0..la Bouk·"lol. UI (86) . , $ 9 .95 
210830 tntol M"'''°"' Handbool< 133). . . ... . $17.95 
230843 Int~ Mictus.ysk!m Hndbh Set 188).. . . S24.95 

U.S. Funds Only 

Floppy and Hard Disk Controller Cards 
JE1040 360KO I loopy Disk Drive Con1io 11e1 Ca•d (PC/XT).• •• $29.95 
JE1041 20/ ·10MB Hard Disk Con1rollcr Cord (1-'(;/ XI)••••.• • $79.95 
JE1043 3GOK//20K l l 2MO fiOIJlJY O•Sk Cont Cnrd !l'C/ XT/ /\T) $49.95 

JE1045 

Shipping: Add 5% plus $1 .50 Insurance 
!Moy vory according to wctghl l 

• MJnual rimomo w1lh 0 1111_•1 lodd 
Pln!••cbon 

• f· u<i.tllu c:111111 nu1ry 1c:ncr 
• for.I :. ACJOC \NJ llJO 

ncru'.lnnco C0t1 l •nu1ty 
C.:tipol"'1lnnCf' r rN'lu(!nl'.'i 

• r>nu Ytt.u W.m 11t11v 
• S1 11• ,.l , 3"' "'\'I • l '1 P4 

M4650 ... . $99.95 

Circle 118 on &cukr Semc~ Card OCTOBER 1988 • BY TE JU 



INTERFACE CARDS 
for PC/AT and PS/2 

COMMUNICATION 
DATA ACQUISITION 

& CONTROL 
FOR A FREE CATALOG CALL 

1-800-553-1170 
~GUATECH 
~INCORPORATED 

478 E. Exchange SI .. Akron. OH 44304 
TEL : (216) 434-3154 FAX : (216) 434·1409 

TLX : 5101012726 

Clrclt! 213 on Readu Strvlu Card 

PARALLEL POAT 
FOAPS/2 

MODELS 50, 60, 80 
• LPT1, LPT2, LPT3 
• Optional Serial Port 
• OEM Pricing Available 

1-800-553-1170 
~GUATECH 
~INCORPORATED 

478 E Exchange SI ., Akron . OH 4'1304 
TEL : (216) 434-3154 FAX : (216) 434-1409 

TLX : 5101012726 

Circle 215 on Reader Service Card 

16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 

CONVERTER 
12,000 SAMPLES/SEC 

torlBM PC, XT & AT 
SINGLE PIECE PRICE 

$475 
We manufacture a broad line 

o f data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on cus tom 
hardware or complete systems. 

LAWSON LABS, INC. m5700 RAI B( ROM> 
COLUMBIA FALLS. MT 59912 

RS-232 

FOR PS/2 

MODELS 50, 60 , 80 
• DCE /DTE Selectable 
• Transfers to 19.2 K baud 
• Address Se lectable 
• Interrupt Selectable 


1-800-553-1170 


~GUATECH 
~INCORPORATED 

478 E. Exchange SI ., Akron. OH 44304 
TEL : (216) 434-3154 FAX: (216) 434-1409 

TLX: 5101012726 

Circ~ 214 on Reathr St!rvice Card 

RS-422 

FORPS/2 

MODELS 50, 60, 80 
• Two Channel 
• Transfers to 256 K baud 
• Address Selectable 
• Interrupt Selectable 

1-800-553-1170 
~GUATECH 
~ INCORPORATED 

478 E. Exchange SI., Akron . OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 

TLX: 5101012726 

Circle 216 on Readu Service Card 

IMAGING CARD 

DV-01 
GRAYSCALE 

· 

FRAME GRABBER 

Composi te video in/out 
256 x 240 resolution 
Digi tize /display at frame speed 
256 gray levels in 
16 Meg. color pale"ite'OiJl- ­
PCIXT/AT compatible 
$849.00 Complete with sol1waro 

VISNMC Dama Disk available ~· .

ControlVision ~·, : 
P.O. Box 596. Pi ttsburg, KS 66762 
(316) 231-664 7 

9-Track Tape Drives: Yes! 
for IBM PC/ XT I T / 386 
and PS/2 cl,' 

Jn[ crch.in ).!c l.Jpl'!> from ma1nframt''i. 

lmporurn1 fcn111rt~ : 

• 800. 1600, 200. 6~50 llf'I 
• 1--HCDH, 11\S{ I I c.:O ll\'l ' l'loll 'rl 

• IU~t & /\NS I labeled •arc' 

• Nl'l\\cHk hacku1i 

• UOS. '<F.NIX, ~l i1.rupo11 
• H 18!11:'1 qu;llily c.·u~to111c;1 \l'rq1:c 


t-o r quu:k dl'hv1.:r~ wt.· .; 10 ~ all ma1or 

manuf;u:t urrr ~: l:tpl' d ri\'c<, inc1 ud111g 

<1phl'r, " L"llnctl)', f\<1-l D:tt ,l. Qunl, t:'t r 


Prn..·c, ~lart ;11 $L7S~. Call lodny 1 

Ch·rr land Uala, lnr. 


5620 Kc""'Y \k,a Rd . • . an D ic~o. CA 9211 1 

lcl · (6 191 571 5555 • IAX: (6191 57 1 - 0'JH~ 


Circle 190 on Reader Service Card 

DYNAMIC RAMS 
1MBIT 100ns 

51425610010 
41464 150n< 
41256 100ns 
41256 l 2Qno 

$38.00 
$59.00 
$10.75 
$12.75 
$11 .75 

yr' 41256 l 50n> 

51258 tOOns 

yr' 4164 t 50ns 

•lMM•i 
$12.25 

••0&10-r
• t;i.rr~e~!.oNci:r,.,.u.. ''le!'""' t,,, 

• PROCe.SSORS 
00387·18 1"'1'.tL' S4'!000 
00287· 10 IC)nl t.­ S?WOO ur~".11:0 

00207.fJ ~· u $23000 '1~1'1 t 1}1Y.t 

00287·0 $H'900 11~ :"',..,.• ' '"'8087· 1 l(n-.H: $20500 ::?'1".v.A!I :--i.r.... ' ""' 8087·2 ...... $142._00 711""' :-n. . ' .. :-. 
8087 Yr'Jl: $ 9'JOO 

;l'IOlotA ,,,_._,,, ."'" 
y.30 •110 s I ] 7!1 ' 

, . 
v.20 ·~.Y(I s 1700 
v.20 ..... s 0 "° 

l~V:t.'lnylJMJ C.ty0flndu:::lry,CA91f4fi1n1011J.3ID?6B6 
Off)(.HIOlllll_l (Ml'nl n6!t f 'S!_! 

\~~O . ~92·8889 • (800) BB~!l!..f! ~ 
!,;. ...~ION• ... ,, . _ I,."· · - Cl"'.(... ... '"• 

.;;;.~_::~--;.~· "':.:~·...~-:~.~' t r.i'-1::!!ri-~-~ . ..~....;r. 
ioi.t_1,. ..-u<.11ANOt'".t (I tl)J'Jlo ti4.WW41lCU""'llt •'fo.H'I I• lMlf'I 

Circle 117 on Reader Service Card 

The BEST 
for LESS 
29f 


OualityS '/4 DS:DDDiskettes Min. 100 
Ouar1nlted Two-IO<·One Repi>cem<!fll 

11round 1r1111a1..,. doled e w ttl.n su: mon~n:. 

FRE E st..vos. ltbs. labels 

5'1• COLOR !Min IOO) 3 c 
5•,4 HIGH DENSITY {Min 501 69c 
81and Box 5' '• [Mm. 10) S3 99 
Brand Bo• COLOR 5'I• 
w11h FREE Pk1s11c Case (Min IOJ $4 99 

3' / 0SDO iM1n 50) SI 09 
100% Lifetime Warranty 

Srrpp.ng SJ SO Pl" m.n orl1('t S2 00 ~ac~ ao:. <0! 


MCVISA<lo'\ 


1·800-537-1600 

0eo< No 1523 PO llo • blOOO 
5.lr Frao:i-.co CA ~161 

Circle 140 011 Reodi!r Service Card Circl~ 69 011. I«tuhr Seniice Card Circle 161 on Reader Service Card 

http:Frao:i-.co
http:Srrpp.ng


BYTE 
LISTINGS 
YOUR WAY!
-It's easy. Now-there are 
three ways to get source ­
code listings that go with 
BYTE articles - on disk, 
in print or on line. 

LISTINGS ON 
DISK BYTE listings on 
disk are right for you if 
you want to compile or 
run programs quickly. 
Also included on disk are 
the month's BIX high­
lights specific to your 
machine format . 

LISTINGS IN 
PRINT This print sup­
plement contains source­
code listings described in 
the issues of BYTE. 

LISTINGS FROM 

BIX (BYTE Information 
Exchange) By joining 
BIX, you can download 
BYTE source-code 
listings 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. 


onth'• IX 
IN USA: OUTSIDE USA: ON DISK··~~ To Yow 

Slngle Annual Slngle AnnualM-=hlne f'Ot'mM. 

Disks of listtngs from December 
1985 to present are available at the 
prices stated at nght. Please mark 
the appropriate format and note 
the issue date below. 11 you are 
orderrng a subscriptton, please 
note the issue date on whrch you 
would like tt to begin 

Month --- -----­

IN 
1988 Supplement Issues 
0 	 January through March 

S6 1n USA $7 outside USA 

Monthly supplements 1eplace 
qua11eily supplements Slamng 1n 
Apnl lndoeato the month IQu're 
ordering 1n tho space below 

Month 

S2 50 per issue 1n USA 
$3 50 per tSStJO OU IStd<J USA 

Annual ~Ions: 
Sl9 1n USA 
$22. outside USA 

PteJse note 1no11th ar1d vear \'UU 
would like the subsc11ptr011 to be<)111 . 

on1h _________ 

6Y. Inch: 

0 IBM PC" 

0 	 Apple II 
0 	Kaypro 2 CP/M 

0 	MS DOS B Soctor' 

D Tl ProfeSSK>nal 

3Y. n:h: 
D Apple Macmtosh • 

0 Atari ST' 

0 Amiga ' 

0 IBM PS/2' 

Month 
(one disk) 

0 $8.95 

SubKriptlon 
(13 disk•) 

0 $69.95 
!Save $46.401 

Month ~ 
(one dlek) (13 dlskal 

0 $10.95 0 $89.95 
!Save S52.40I 

0 $9.95 D s79.95 
ISIMl $49.401 

D s11 .95 0 $99.95 
ISIMl $55.401 

1987 Supplement Issues 
IN USA: 

0 January through March 1007 for 
only S6 95 

D Ap11I through June 1007 for only 
$6.95 Orrcludcs 1006 lrldcxl 

D July through September 1007 lor 
only S6 95 

D October through December 1007 
for only S6 95 

D 1007 subscnptt0n only $18. 

Ot/TSIDE USA: 
0 	 January through March 19!!7 for 

only $7 95 
0 	Apnl through June 1~ for only 

$7~ 

0 July throuqh Septernbe1 1007 for 
only $1 $ 

D Oc:tober t 1011gh Docember 1007 
101 only $7 95 

0 	1007 s11bSCt1p1t0n only S21 

1986 Supplement Issues 
IN USA: 
0 	Jonuary through June 1006 fOf 

only S8 

D July th10ugh September 1006 for 
only S695 

0 	Octolx." th10ugh Doccrnbcr 1936 
for only S6 lli 

0 	1006 Annual S ubscf1ptJOn for 
only $18 00 

OUTSIDE USA: 
0 	January lhrough June for only 

$9 lli 

0 	June through September for 
only S7 !Ii 

D October th1ough December for 
only $7.lll 

[J 	1900 Annual Suoscnptt0n for 
only S21CXl. 

HE 

FC 


HI 


COMBINED DISK 
AND PRINT 
SUBSCRIPTION 
Bundled together. 
giving you the 
convenience of disk ­
based source-code plus 
the ease of reference of 
print. 

If you are ordormg a subscnptron, 
please no te tho issue date on 
which you would hko it to begin . 

IN USA: OUTSIDE USA.: 
Annulrl~ Annuli &ac.iption 

6Y. n:h: D '89.95 D s109.95 
0 IBM PC !Save $58.:EI ISIMl S75.:El 

0 Apple II 

0 Kaypro 2 CP/M 

0 MS·DOS 8 Sector 

D Tl Professional 

3~ Inch: 0 $99.95 0 $119.95 

0 Apple Macintosh !Save $61 351 !Save $78 .351 

0 Atari ST 

D Amiga 

0 IBM PS/ 2 

Please complete In lul. 

Name 

/\ddress 

OCTOBER 

City ______ State ___ Zip _ 

County or Parish -------- Country 

C1ed11 Card I 

Exp Date S1gnm111c __ Date 

Please allow 4 8 weeks for dP.hvmy. 

D Check enclosed 

D Masi rCard 

0 	VI SA 

0 	 U.S. Funds enclosed Ill orderrng 
lrom outSlde the U.S. please remit 1n 
U S funds drawn on a US bank 
Thank you.) 
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SPECIAL PRODUCTS NOT LISTED ... CALL! 

GENERIC CADD 3.0 

lndudos: 

Auto Oimonsioning 


DotPlo1 

Dratting Enhance1'!"'°11 I 

Diall ing Ehnnn<·o:nQn1 2 


$95 

SAVE UP "It PAYS toT070% 
BUY!MHI! CAD...etc. 

SINCE 1984 PC & MAC 

2861386 

Call 
SWEET-P 600 

6 Pan Plotter 

$598 
PRINTERS 

AST Turbol:isor/PS 3Mb .. .. . $3 tOO 
Cnnon BJ.130 . . . . . . . . • . • . . . 5689 
Citizon 18().0 ..• .. .........• $157 

MSP· 1SE .. •.. ... ... . .... . 529~ 
MSP-40 •• ...• . •• •..• . .•.. $269 
MSP-45 . • . . • • • • • • . . • . . . . $389 
MSP-50 • • • . • . • • . . .. ... $345 
~$P·55 .. ... .. .......... ~o 
P1omlere 35 . . . . . . • . S4 39 
Tri:>•J\o 124 ..•. ...• •. • , . . . S439 
T1bu10224 . • . .•.••• , . , . .. • $579 

Dloonil< 150 .......• ••••. .... S299 
HP LnsorJOl 11 • , •••••••••• •• $1690 
JDL 850 Serles . . • . . . . . . . . . . . CaJ 
NEC LC890 .. . . . Cal' 
PllllllSonk: 1060i-m2 • • • . • . . . . 5 55 

\091 i·m2 ... ' ... .. ' .... ' ~·95 
Olhors .... , . , • . . . . . Call 

To•hi:>n32\-Sl , . . . • S465 
341 ·SL . • • .. .. • . . • • . . . .. 5609 
351 -SX . ........•.... . ... . 5888 

Others , •. , . , . , , • . . . • . . . . . CnH 

MONITORS 
~·· :!'-

Arrdok t 280 & C:ud ... ....... 5639 

2tOA ... .. . .. . ... .. .. •.. ... $87 

722fGA ..• ..... .... . . . ... $4 3 1 

Hltochl ...•.. . ...••..•. . . , •• , Cnll 
Co1ne1"1tono . •••••. . •••• •. ••• Ca.II 
M ~1ub11hl Diamond Sron ... .. . S477 

Othon . . . . . . . . . . . . . . . . . . . Call 
Mon~orm Viking .. ......... . .. Call 
NEC Mu~ioync II •............ $565 

Mu lt.,ync GS . • ....• .. . • . •. $185 

Olhoro ....... . , , . .•.... .. , . Coll 


AnslorOp. t 6480 .. ..•...... $ 1995 

194ij1 • ' .... . ••. . ..•... . • ~29<19 

Snm: " ng .••.•••. , • . • • . • . . • . ran 
Sigma Oosigns LnsorVi<iw . . . . . Call 
Sony 1Aulti.can 1303 .......•. S495 
Zonil~ 1 490FLl!o~:cc' ....... 5579 

SOFTWARE 
""""°'·11 

AuloCnd •... , • , .•• ... .. .. . .. Coll 
Auto.~kotch . ...•..• ••.••. .... S59 
BooingGr11>h . . ........... .. . S 195 
By·Llno ..•.. • ..• . . .. . •.. .. . S 169 
Crubo.o Copy Plus .... ..•..... St03 
Cl!>Por . . .. .. • .. . ... •... .. .. 5355 
Copy II PC ... , , •..... .. . ..... $18 
Corola.ot .. • .. . , . •.•...• , , . . , $87 
DaoE..y3.0 ..••.•••..•..... S58 
dBMo Ill+ . • .•..•..•• .•• . . •. $355 
DosignCnd ..... • . ••• .. •... . S149 
Oe• l<link . • . • •..•..••.. ... . .. $92 
Oo•q\'lew . . . . . . . . • . . . . . . . . . 569 
Ornfo 1 Plus ........... . .. .. Sl 49 
Drnli. 3D Mod & Options .....•. Cnll 

F/11ISc1TH1n 

$579 
DESIGN CAD 

Standard or 30 

$149 
Dollnrs & Sons• .... •. ....... . S9G 

Draw Po>plnuso . .... . ...... •. S26'1 

DOS Bnok·Up Plus .. .• .• . ..... $J.J 

Eosy Exrol ... . •.. . ..... . . . . .. S54 

Excoll PC ....... ..... . • .... . 5281 

F;ul&ck ..•......•...•...... $75 

F..tBnck Pluo .....• .. .... . ... 585 

FormTool ••••••.••..•...... %? 

Froelnnoo Plus • , • . . .. $293 

Fox B:l.5e Plus . . . . . . . .... $179 

GEM Drow Plus ............ . $159 


LIGHTING Disk 

Speed Up 


lncfl1Ua your Hard Disk 
Sf'88d u much u 40~ !!! 

$69 
Gono1ic Co.de 3.0 . . . . . . . . . S48 
Gonor;c Cndd Othor< . .. .•. ... . Call 
H;wnid Graphics . . . .... . ... . S255 
Haivnrd Tot Proj Mgr ... . ..... 5317 
ln HouseAoo ........•.• $1 07 
Lapfink Plus ..... ... . . . ....... S74 
Lighling Hard Disk Spoodup .. .•. 569 
Lotus 1232.01 ..... ....•.. . . $283 
Luc.d 3d (now Vor.) . . . ... .. . • . StOJ 
MMaging Your Monoy ........ St IJ 
MathCad 2.0 . . _. _..•... . $199 
MS.001 3.3 . .. . . ..... . ....... 595 
Nonon Ul il 4.0 . .••.. . ........ . 546 
PngoMak"' , .. , , . , , • ... ..... S429 
Pnradox 2.0 ....... .. .... .... S391 
PC Tools Doluxo ... . . ... ..... . SJS 
PalhMind"' • .... ... • .... • ... . $55 
Poochtroo Account ing II . . .. . . . S 145 
PFS: First Choioe .......... .. .S79 
PFS: Fi1St Publisher . _ . ... ..... 552 
PFS : ProlouionaJ File . ... ... . 5 129 
PFS:P1olonionalPL1n •• • , . .. . SSI 
PFS : P1olcuionnJ Wrth"i . . . . S 10? 
Plan Porloo . . . . . . . . . S 8~ 
O&A ... .... .. . ... ... . 5 177 
O&A Wrno . . . . . . . • 5 '15 
Ouallro . . . . . . . . . . . . 5 •1? 
AnpidFile . •.••. . . ..... . . . Sl7? 
R:Bnse lor DOS . . . . . .. . .. .. S409 
Sh.,Mato(lm) (UPS Mondosl) ... S199 
SidoKick Plus . . . . . . . . .. ... r..~ 

CAD CORNER 

SPEC!J\L 


ASTProm/um 286 
Dl11mondSc11n Monitor 

Summagraphlcs 12x12 Plus 
lnl111 80287 Chip 

$3360 

DRAFIX 
7 Plus or JD Modula 

Call 

SMART MODEM 
2400Blnl. 

$115 
Srmn Sysmon •.. ..• ..• . . . ...S418 
Sprinl ... ..• .•...•.. • •.. ....S 115 
Tops . . .. . . ..........•......$101 
Turbo Base ....$57 
Vonlura Publishing 1.1 ........$455 
VorsaCad & Libt ru ioo ...•• • . ••.Call 
Windowo ..••• ••.••••••• • . ..•Cnll 
WordPor10C1 5.0 ..• , ....• , . . . . . Cnll 
X·Tree Pro ......... .. ... . ....SSS 

DIGITIZERS & PLOTTERS 

CulcofTll l02J·GT ..... .. .... ..Call 
1043-0T . ................$5990 
Dig~i2ors . . . . .. . ......... ..CnU 

En1"' SWeol ·p 600 .. .... .. • .. . 5598 
Olhors ...•• • .. . . •.. . ••• .. ..can 

Hou~lon lntlrumont!. ... . ... . , ..CDJl 
OMP 41 /f. 2 . . . . • ...... .. ..Call 
DMP 5tMP ..... . .. . ... . ..$3550 
O'AP 5 l /52MP ....... 53200'2700 
OMP 52 .... , ...... , . . . ..52300 
DMP 56A . _ .. _. _... _.....$3800 
DMP Gt . . . . . . ......Cnll 
DMP 62 . ........ .• . ........CaQ 
MP 0p1;or"' .. . ' .. . .. ' .. ' . . Cnn 

• j • 
HITACHI DIQ t1zer 
10 Year Warranty 

HDG-12120-4 

Includes: 


4-Bull Cursor, 1-Butt Pan 

& Mou•• Emulator. 


$398 ...____________ 

H1tochi (Ten Yom Wauant y) .. 
HDG· l2'120-4 •..•... .... ..$398 
HDG· 1?'120· 12 .... . .. .....$486 
HOG t S. t SD-4 . . . .. ..... ...$598 
HDG· 15x 150· 12 ...... . .... . 5659 

louoo . . . . . . . . ... . . • .. . .. ....Call 
J(ll B ~orioo ..•.• , • . . , ....Cnll 
Kuna IS 12>.I? . ... ..... , .. . ..$285 

IS ?• 17 . .. ....... . . . . .. .. $485 
Surnnngrnphit-. 12112 Pl.,. ....$344 

18112 Prow/4 Bull & Stylus . , .$569 
Mac Bil Pad 12x12. 4But,Sty ..5299 

ups 
manifest 
ShipMate 

$199 

Diamond Scan 40f70 Mb Disk 

$477 $439 
PANASONIC 

10911-m2 

$195 
DRIVES, MODEMS & FAX 

Mnoubishi 40/70 Mb HNd Drive 
112 hi AT. 23mo ........ . . .. $439 

Pan:uonic FAX Board .. . ..... $689 
Soogato ST225w/c:ud . . . ... . $260 

ST238 30Mb w/c:ud ..... .. . S285 
Sm.111 Modem 1200B int w/sw •.. $58 

24008 int w/s w . ... ..... .. $1 15 
To1 hi:>a 3.5 XT/AT 720k Dr; •• • •• $89 

5.25 XT/AT 360k Drive . . . .... S75 
US Robotico Courier 2400 •.. , • $299 

BOARDS & NETWORKS 

Adogo AOt0/4 . . .. .. . ..•... $1370 
ADIO/BL . . . . . • . • . • .... S2040 

ArcNot ..••... . ••.•.•••. .. . . Call 
Art l51 8 . - - - .• • . • . .• • ... . . s 1178 

10/1 6 .. ..... . . .. . . .. .. . . $1920 

12 . . . . ·····--·-·· ··· · ·· $2320 

AST .. ___ . •• ....... Co.JI 
AT I GA Wonder . _..••.. ... • $169 

VIP VGA . .. . ..... .. .. . .. . S249 
Eth<><Not PIU>. _.. _...... . .... C 
Gonoa VGA 600xBOO ... •• . •.• S259 

VGA 760xt024 .... . ...... . $379 
HorculooGrophics Plu-; ·-·- -· - $169 
lntol t\bovoBoard2861512k .. .. $359 

AbovoBoardPSwG1s12k ... s388 
Pruad"o EGA 480 . ..... • .• . • • Call 

VGA Plua •.. .. . .... ... ..... Cnll 
VGA Pro · · · · · · · · · · · · · ..... CnJI 

Aas\orOps Colot Drow 24 .. ... $319 
ColorBoaid 104 . .. . .. . , . , . 52484 
ColorBo;ud 108 •• . , •• • .... S1162 

Sigma Ds1lgn1 VGA . .• •. ... • $209 

Tops Flashcard ... . ... . .... $143 
Vonicom ............ .... . . . . Cnll 
Video 7 Vogn Doluxo .. • , • , • , • $177 

NOVELL 
No-Koy 

$89 
COMPUTERS 

AST Prum.'um 286 & 386 . • . • • . W 
NEC Muiliopood .. ....... . . . $1079 

Mu!i"l>"od EL II ........... $1423 
Mul1"poed HD . ..... . ..... S2209 

Toshi:>:I Laptops . . . • ... .. . . ... Co.8 
Aa:uu0<ieo . . .. . ......•.. .. C..n 

me 
coprocessors 

genuine! 
6087·2 (<·8MHz) 

90287·9 (<10MH2) ... 

80287- lO(•>IOMHz) . 

80387·16 ....• ...••. . 

80387·20 . . ... ...... ' ... . $588 

80387-25 .... •• . .. . • .. • . • . CnU 


803B7SX ... . .. , .. •. •..... . Cnll 

MOUSE 

Lognoch C7 Sot~ 01 Bus .. . . .•. SGS 
HiA02 Bus . •.• .. .• .... .. ... $83 
Bu> & Pninl . ............... S83 
SorinJ & Publishor ..... • .. . . Sl04 

Mic:roSott Soriol • •. , • , .. •• , .. . $95 
PC Mouso .. .. ..... . . . ... .... C 

HELPERS 

NEW! Optical Disk Interface I 40ms 
Fil<mze up 10 21 GigaBy1o• nnd lirritod by Disk Only. Spood rosomblos n 
40mo Hord Drive. OptiDrivor suppor1 s most Optical drives including ATG 
Gigadisk. IS i 525WC, LMSI LD ·1200. Maxtor TXT BOOS.Mitsubishi MW-SUI. 
Optirnem 1000. Optoloch 5984, P11nnsonic LF·5000, Ricoh A0·5040WL. 
Sony WOD·3000. Host Adaptor> suppo<lod include Adaploc, Future Domain, 
Rancho T ocnnology, Sciont~ic Micro Sys toms. Md Western Digi1 . Opci· 
Driver Is an n.pplicotions mtorfnco lor nflnching opl ical disk duvos to an IBM 
PCIXT/AT or OOfTl>alblecon{'IUIOf 1ys lum. Low memory ur.a.go, approximnl&· 
ly 50kb, is 1oquirod for lho rrmlor progrrun NASA is now a proud u:iOr ol nus 
rovolul ionmy inlorlaco. Kil includoa Op410ml'f,U, Hotot Adnplo•. Md Manual. In· 
11all1 ,. dtive ·o-with bmch lilo. 

$525s69Sli<t 

MHI Warehouse, Inc. Volume Bids 
8129 N. 35/h Ave. #2-306 Wecome ! 

Phoenix, AZ 85051 
VISA owOrdorj,: 

MASTERCARDPre~ ai>J> rovod P .O .'s ruo wok."Omo. P rices '"lloct c..uh discoun~ -md n.ro 1ubje<4 10 change without nottCO. Product com. 1-800-621-3999 
pntbiUly, wau11ntios. & claims rue responsiba~ y of mnnuln ur6' only. All rolums 010 •ubjoct to • rostock1ng l<>o. Por· Order Info : 602~997-8877PO's 
conal/Corrpany chec>.s doLly shipping. AZ ordots only add 6.7% lax. Ord<><< :uo prooo"od snmo Day. lnlornat1on.il orders Just Call First. 
CaU (602 861 • 1090. 

http:lnlornat1on.il
http:Corola.ot


The Bible Library · 
?9 uoos , l'lillles • 20 r.Jlcrence V>'l)f'\c.s on one 
CD ROM I 'er disc. The mosl comprchcn<1110 
Bble !.>U.x:ty tDol uvo1ln IP for lhe rn1n1s ter ctnd 
loymm1 $495 


CG-ROM/WORM OUTLET 

S• ve While Supplies Laat 


AMDEK DRIVE $639 

HITACHI ORIVl:S 2 l0t Sale 

M S ODS f, MAC S/W DISCOUNTED Grohcrs. 

McG1"11w rhll Science, Supermap. US At.Ins 

Gco1nsion, Conl51.0C~ 44 9 photo» PC SIG 

(25.000 programs). PulJhc, Dom"'" Aldc 

(5.000 ~'"'"d progrumsj 

CALL 1·800-543-1734 ANYTIME 

[716] 852-671 1 One Dey Service 


C.0.0./AMEX/MCNISA 

JASON ENTERPRISE 


Dept . 0. 54 59 M ain St.reel 

W 1lliamsv1lle. N Y 14221 


Circle 129 on Reader Service Card 

Power Software 
Batcom - Bntch fl le compile r com­
pile• your ".bat" flies to ''.c•e" fil es to 
make then> fost e r , more profCllsi onal , 
and more capable _ $49.95 . 

REDCache - spe<>ds hard disks by 
up to 7 limea and floppy dioko by up 
to 55 t im Cll . LIM E MS au pported . 
S39.95. 
Spool - nllows you to u•e your com­
puter while your printe r prints long 
documents . LIM EMS supported . 
$39.95. 
RED Utiliti es - Conlnins the three 
programs above plus prote<:lion from 
accid ental hard di sk formatt ing, sort ed 
directo ries, Lcxl searching, DOS wild 
card exceptions, and much more . For 
ll:IM PC . $79.95. 
Check , C OD , Visa, MMterC rd . 
;- '-. W e nhum Softwure Co. 
l • ! I> Burley St. 
"- / W en h 1un, Ma. 01084 
{!>08 )-774-7030 . FREE catalog . 
D ea /er inquiric.J invited. 

Circle 274 on Reader Service Card 

SAFEWARE® l ~umnce provides full 
replacement of hardware, media and 

purcha..'ie<I software As litlle as $59/yr. cover... 
• Fi re • "!heft • Power Surges 

• Earthquake • Water Damage • Auto Accident 

For in formation or immediale cover:igec:ill · 

1-800-848-3469 
In Ohio wit 1·614 -262­0559 

(SAFBW[) 

TRANSLATE BASIC 
TO PASCAL 
P TRAL. 
Woodchuck 
l11d11st11es· 
procJrilm for IBM 
re illld MS DOS 
Clllll)lilt11J(r.s 

A v 
tt illlSlil ll!S 
M11:1osolt BASIC 
source rntle to Tur Im Pascal snurce 
r.unws with full clocumc11 tilt1011 and 
l!rto11ill $17900 

r I ral 1s also i!Villlahlc? lru till! 
Appl1? II s1? 111!s W11w 111 r:all frn mmr. 
clt?ta!ls 

WOODCHUCK INDUSTRIES, INC. 
·i:.u Wf Sl 1/SHU 11 St1: /B NY NY 1Ull11 

1;: 11 i'Ou 5JYU 91.1 n:i1u 

Circle 278 on Reader Service Card 

"INDISPENSABLE" 
Jerry Pournelle, Byte, 8/ 87 

Vopt is the fast, safe disk 
organizer. It will quickly 
eliminate the fi le fragmen­
tation that slows your disk 
operations. 
Vopt includes Vmap for 
viewin9 the organizat ion of 
your disks plus numerous 
other uti li ties that test and 
report on the efficiency of 
your system . 
Call for a free demo disk.I 

$3 shipping /handling
$59.95 CA add 6.5%sale s tax_ 

GOLDEN BOW SYSTEMS 
-:~ ·2870 Fifth Ave., Sulle 201 

,\ San Diego, CA 92103! 800/284-3269 

Circle 134 on Reader Service Card 

PC488A $145/ 195 
LOW COST l'C/XT/AT INTEIH'ACE 

FOi( I EEl·: -~xs ! C: l'IB/1 11'111) 

••n· 11..ln ''" ' l ·\l I 1111- nos lll\'fU· OKI\ t K,, 

.m.I ... ,r1 ... .u ' ·.11111.,111 f, ,, HA."iH.


• (~~1't'~~k~~~~.~~(' ~un~111 1 .., ' " l' A.SC" \I ., 1- ( )){ fK ''" 

• °'lrko.ahk h.1\C' I Cl .-d\lth.'-, IR f) ""' ' PMA 
• t' O~TRULLE M , I ALt\ tK l. l , lt. ,t.K ~.111.1l11h 1 ~ 

• !,~~l~,~~~' l~~t;.·:~n.1 ~~~~t~t J .'4hmH' II.\ (' \1 1• •• M1
• ()u.ullth 1Ji1.4...u unh .1\.11l.1lo\1 

Circle 29 on IUtuhr Service Card 

Circle 233 on Reader Service Card 

U [}~ ll I ~ol only a
printer burfer Iu u 

[ )f p n m If l Jl l MOSl IOP'lllHICATll• 

PRI NHR nurn .H • MIJl.TIPl.l:Xo R • S\.'ITCll 
WIT H TW() Sll' AR ATI ll'l' ,.\HS j$1fllAL A ~ O r An ALllLJ AtW 
TWO nr ARAfl Otit r u n iSICll lA t. AH[l PANAIUl.I CAM 1!11 
USI O Lll". I U .H lllAIU• l'I U,,l: Jl Wiii! U H IHr ll l TO .UfY 
ourrur nu t Al-SO YOU (' Att f"Ot4 tr !Crt ' COMrUTl llS j O I 
rNUU IU4 cm I l"'O U r t}T llL 10 1 F"llltlfllln' on 1 t.'OMF'U UltS 
M in 1 f' IH PI TKft S Allll YG1i • • , l'O l.l l'HT •ll J r1- ' rMmu:ni 
OR , C(l U f'UT« IU TO 1 l' HIHU:ll 
tll'HI r: Af' At: IT V M l(~ TO JM~ KO Atl D • no Krl TO 1 l.4B 
IMOO,U A AHf1 I!! f' AIJSI C'Orl AHf• U~Sll ,UHCTl(] MS 
SIH IAI. ro1n1 ',J I " , CIR • 111n WORD LI MQ Tll I on 1 S?OI' 
tur " " lllTY lC 0 1l 1)(o n 111n nn 

00 11<! 1' ll M)I; I 255 1' 1 
" • " " ' 195 

ALlO. Wit IU V IC Tiii t.l (Y.;T rct l.l rLIU l rAT.t l'O tl'llRtl R 
tUUT r.O tl VltflU ns u1 SllU AI. TO Cl H HO!llt:S f' ARALLll. 
Ofl YJ".' 11 VlllSA 1un nv MOVUIU lU Mf'l lU l'IA U U II.US AH O 
rHO TOl:'OL ' l lU..Y rHOQH AMA l'ILll HtO Lt ' r o IV?OO 11 .\ UtK 
INt.·uwu P IH n r ION/ lC O,,, r· • rtlTV • le 

l>CU 1 80 l" I :::::J I 

t " J "•W•l •11, J1 h u•-l o 11 .. t-1 0luu l ia~ ..i [~,I~ 
lJ-U0 :dOpnrnl c~e ri l l 

l•l 11 bi - dirccLional ~onve r te r 

Circle 105 on Reader Service Card 

6809 
Single Board Computer- ------•.. 

Circle 276 on Reader Service Card 

http:Conl51.0C


Circle 60 on Reader Sen-ice Card 

Compu$ave MMG .1-800-877-8855 

"-llARk'l1 TI NU GQ'=L!...LCIL 

f( _ .,, ....~ .. . ..... .."'T'7 l:\"H:K:\ .\TIO:\ .\l. ORl>l-:RS .\IU-: \\EU 'O\IE 

Ill II l<S: \It "·I· ltl 7 \ \1-(1 l'\I, S \ 'r': '' \\I- 2 l'\I. \ddn·'" .[!117 S . . \7th S1 . l'lu•l·ni\ \Z 11511-'11. l'rin.-, rdlt•t' l l'a'h di,l·111111t' and an• 'ulljl·l'I tu dtail)!l' 

\\ illlllul nolil'l'. \\ l' 111111111 i:11:1r:lllll'l' l'lllllll:llihilil .1. \lajor \Tt:dit rnnl' and wll-l'll·d l'I 1·, :1n· :tl't't•pll'd. I< \I \ n ·11uin·d lur 1111 n·turn,. 


.\RIZO, .\ S \LES: t61121-'.'7--'X55 - <TSTO\IER SER\'ICI·: ({1021-B?--'X.5<• - F.\\ ((1021-'.'7-%H5. 


The Grand Canyon 
of the Arctic 

In Alaska there's a place a magnificent and rare 
as I he Grand Canyon-I he oastal Plain or the relic 
National Wildlife Refuge. Oil companic. wan t per­
mission from Congress to drill there (even thoug h 
the odds are four in five that no oi l ex i. t ). Tha t 's like 
damming the Grand Canyon for hydropower. 

Approval to drill will destroy what 's left of la. In's 
north coast and den y future generation the beauty 
of our most spectacu lar retie wildernes . To learn 
how you can help u preserve it, write o r call: Sierra 
Club, 730 Polk Street, San Francisco, CA 94109, 
(415) 776-2211. 

Denn i .. & lkbb1t \ltllcr 

BOARDS 
Adv 0'11 Si;ive 545 O!cllid Des1911€r ...... .329 

Alloy Slave .599 PanasonK: Fax 642 

AST 4Pon .299 Paradise 480 Aulo .. 169 

AST 525 · tE 545 Paradise VGA• - 249 

ASTHot Stlot 286 349 Paradise VGA Pro_ 352 

ATI VGA Wonder. SAVE STB VGA EM 512K _299 

ATI EGA Wonder.._ 195 Sigma VGA H ....,_... 242 

BOCA RAM AT 42 Video 7 V RAM ,_...., 485 

Genoa VGA HiRes • 392 Video 7Vega VGA • 252 

Ar11Sl•Compu!one•lnlel Melheus Number 9 CALL 

Ouadram!Tall reeiWesl 01g•lal Ve111comNMLCALL 


DISK DRIVES 
CDC 150 Mo ..... 1,445 Seagate 20M Kit - 262 
Min•scnhe 4QI, ..... 295 Seagale 30M Kit _ 279 
Mm1scnbe 6053 545 Seagate 251 ............. 359 
Miniscnbe 6085 ...... 649 Seaga1e ST251 I ... 429 
PlusCard 20M __.... 518 Seagate 4096 ....- .. 599 
PlusCard 40M 655 Toshiba 3.5' K11 89 
ASTIAICh eAlloy Genoa·Iomega .11ciopohs CALL 
May~a rd.' Aa•tor Tallgra~Tecmm ....................... CALL 

SOFTWARE 
Carbon Copy+ 5.0- 108 Mlcrosolt Word 4.0.. 209 

DBase Ill Plus __ 374 Mulllma1e Advan. 11 .249 

Fastback Plu~............. 92 Paradox 2.0 .............. 429 

First Publisher 2.Q..._ 75 Ouallro ......................... 139 

Harvard Graph 2.1 • 259 Top for DOS ..........._ 105 

Microsoft ExceliPC. 289 WordPerlecl 5.0........ 239 

Microsoft Works._. 99 Ventura Publisher_ 495 

Peachlree Complete 155 R:BASE for DOS _ 448 


COMPUTERS 
Acer 20 Mhz .............. CALL Toshiba 1000 - -- 769 
AST Model 80 1599 Toshiba T1200F ·-- 1495 
ASTModel 386 CALL Toshiba T1200H _ 2249 
ln!el 25 MHz.....__ CALL Toshiba 3100 20 - 2995 
NEC EL II .............-... J65 Toshiba 3200..- ....... 3799 
Packard Bell 12 Mhz. 1279 Toshiba 5100............. 4899 
Samsung 20 Mhz .... 2899 Zenrth 183 20 Mb .... 1949 
Samsung Laptops .. SAVE Zenr Supcrspon 1625 
S arp .. .. CALL Zemlh Supersport 2863395 
Acer 80386.16 MHz,0 Wart I Mb Ram 40 Ab 3299 
M11su sh1286· 12 MHz i 40 Mb Haid Dnve ... 1925 
NEC Powermale Portab~ 286J640k/20M ._...... 2645 
NEC Powerma1e Portab~ 2861640k/40M ----- 3095 
Soerry PC IT 512k•'44M HD.Keyboard 2795 
Samsung S500 AT 10MHz,40MDove 1565 
Televideo 386. 16 MHll2m 1.2M Dnve . 2595 
Wyse 2108: 8 MHzl512kl1 .2M Drive ..........._____ 1195 
Wyse 21 12: 12.5 MHZ11M.11 .2M Drive ...._ ......_.. 1699 
Wyse 2214: 12.5 MHz/O WaiU1 .2 Drive .._____ 1895 
Wyse 386: 16 MHz/1Ml1.2M Drlve/O Wall............. 2795 
Umsys 386. 16 MHZ11 MI .2M OrivelO Wait ........ 2599 
Allos &011181 Models --·- CALL 

TERMINALS 
Altos V .. . ..... -·-· 485 Televldeo 965 ----- 412 
Adds 1010 .................... 299 Wyse 30 ......................... 289 
IBM 3151 ..................... 389 Wyse 50......................... 355 
Kimuon KT·iO f'C ___ 359 Wyse 60 ........- .......--. 395 
Televldeo 905 ---- 289 WySI! 85G ..- ................. 379 
Te~vldeo 955 _ 375 Wyse 99GT _ ............... %9 
V•sua~CIEIL 1 n OumelFalco .. . CAU 

PLOTTERS 
Calcomp 1023GT _ 3785 Houslon 62 __ 44 95 
Calcomp 5902 _ ..... 3395 HP 7475 1395 
Calcomp 1044GT. 10,245 HP 7550 A......._, .. 2895 
Enter SP 1800 --- 3095 HP 7595 7795 
Houslon OMP 52 2399 lolme 3700 . .. 30£5 
Houston 4 42 ...... 2110 lolrne 4000 .... . ... 3995 
Hous1on SSA _ 3850 Roland 980 ............... 1195 
Houslon 61 ---· 3025 Roland 880 ................. 929 

umonics'TaxanVersa edJDUOther Models CALL 

DIGITIZERS 
Calcomp 2 ~ 2 365 Log•och H1Res Mouse . 92 
Calcomp 44 • 3745 Kurta IS 3______.... CALL 

Calcomp36 ( 48 ----· 3195 Kur18 IS 8.5 x11 _ 249 
GTCO 24 136 -- 1945 Kurta IS 12 x 12 .......... 315 
GTCO 36 x 48 .......- 2395 Kurta IS 12 x17 ·--· 535 
H1tach• 11 x 11 ............ 439 Summa 12 x 2 • 355 
Log11echC7Mouse._ 79Summa12x 18 _ 599 

MODEMS 
ATI ETC 159 Novalion Parrol _ .. 85 
Anchor 2400E ............. 145 Practical 12001 ... .. 65 
AST9600 ... ·-· ... 779 PromeU1eos 2400812 .. 119 
Avalex 1200 Ext.____ 95 PromeU1eus 2400G 149 
Hayes 1200 ......_........ 279 Racal·Vadoc 2400VP 399 
Hayes 2400 .....- ......... 415 USA Courl!lr 2400 ...... 299 
lncomm T2400..........- .. 235 USA 2400E ··---------- .. 345 
M19en1 Pockel _ .. I09 USA HST 9500 - 649 
Mullilech 224 EH - 388 Ven·Tol 18000 ........... 939 
Mullllech 224 EC - 305 Zoom 2400 HC 139 
Avalel(!Case EverexiUOS.Other Models CALL 

PRINTER 

Alps Allegro 24 _______.. 362 NEC 5300 ................ 689 

Alps m E. .. 74 5 NEC P5XL .. .... .. 835 

canon BJ 130 -- 675 NEC P9XL ... 1038 

Cilrzen 200 ..... 142 Panasonoc IOOOM2. 165 

C111zen 1800 t65 Panasonoc 1091 M2 91 

C111zen MSP40 312 Panasonoc 1524 549 

Cll1zen MSP55 ...... . 489 Panasonic 1595 435 

Fu1•!su DL3400.. . 512 Siar NX1000 _ 173 

Ol<idala 390 ·---·.. 464 Toshiba P351SX - 935 

Okldala 391 _ ......._ 645 Canon 811 _ ........... 1565 
NEC P2200 ................. 330 NEC LC 890 -·-- 3165 
NEC 5200 -·-- ..·--· 519 HP Lazei Je1 II . SAVE 
BrolheriC.llol\'Data ProdUC1S!Oa1a South CALL 
Oiron1~ Epso r11Genrcom·Ol.IS ·OTC Tl CALL 

MONITORS 
Arnde 3t QA 9 PGSLM 300 539 
Amdek 1280 645 Samsu119 TI! 79 
lnlerco!or 19'VGA ..... 1595 Sigma Laser 9 1765 
Milsublshl 1381A_, 509 Talung .1ul~scan . 475 
M1tsubtsh1 20· Auto .. CALL Taxan 770. . 515 
NEC Mulllsync 11 ......... 575 Th()ITlson 4160 RGB 209 
NEC Mulllsync • - 915 Thomson EGA 3 9 
NECMulllsync XL. 2095 Wyse 650 VGA. 489 
NEC Mulllsync GS_ 179 Wyse 700 678 
PGS UIUa Synch ...... 522 Zeniih 1490 .. 598 
Se1 o 1430. 14' . Mulbscan. 1024•768 26mon 649 

SCANNERS 
Oalacopy 730 -------- 1095 PGS LS-300 ·OCA965 

AST HP I Taxan ! PC Hand Scanner.............. CALL 
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This could be the most productive 
phone number you call today. Toll free. 
l. (800)53 l.-5369 

(Or. if you prefer to FAX your order-1 (512) 344-2985.) 

---1ir-1·p_p_L_1-·te_®

for your computer systems and other sensitive equip­
ment during black or brown-outs. Data loss from one 
black-out can cost you hundreds. if not 
thousands of dollars. 
These units feature AC line 
spike and noise suppres-$ 
sors, status indicator 
lights and heavy gel-
cell batteries- a regu­
lated battery charger 
automatically res tores BC-200
battery to full charge 200.w 
when AC power returns. 

oMNI power 
Director 

-
C)Ol 

Cltoo s79•95 

CC\6 . V mand consol~ 
. 506 ,o..P. com , 01 surge an 

i r•??U\eS 1 (l\g\"leS\ 18" 0 

pro'J°ldeS \t\6 ssiofl ol anY c 
.58 su?\lre ~ 

"O' ar1<e\ tocla . S ou\\e\s . . 
tnern es ,11c\ude ro1ectiofl 
f'ea\\)! .u\\cfleS . ? a.1< 0 ' 3 " µovier s~ circu1\ bre 
. n\ , 5 a.mP 
\1g • rel 
powet co . . (llfller 

prografprolfl 

IJ 

iouse E aser 
fprom r 5 

s 79.9 

_RB-a-tt_e_ry_B_a-ck - ­

Protect your equipment and data by providing safe shut down time 

~ 

TrippLite"'1 Voltage Regulator 
Line Conditioners 

11 
01150\e 1.111•\ 0 $ 

d 9n OO 
5 \igfl\8 

ctica.101 

es 

___U_p_s--1299. o~Th---- ­. ,..
1s complete Tripp lite-!!; 

[ Series offers reliable 
battery back-up at 

an extremely s599 00 
$ 799 oo low price. 

$ 
• . s399.oo

99• 
00 I .. ...... 

• 
w ­ --~" :..i " ·~ &n.I-=-·-·- •_"!';"!:~· .;;I .;, ~=.~~... 

• • .., ".!4.U\'JoC• ·• •• • ;;..;,';\·u~' 

• @:...,.,..'"] -~~ ~·--r-~J I 
SC-BC-2000BC-325 BC-750 BC-12002000-W 325-W 750-W BC-4501200-W 

450-W 
­

s199.00 
$ 79. 00 $149.00 

...~!!,~m.:.,~~-,_ ---. ­
-~~ I . t I • I : ,,,._ ­
-:. I I , I ­

......::.._~-=--~ .. . 

LS - 600 LC - 1800 
Tripplote 1 Lone Stabil izer/Conditioners automatically 

adjust varying input voltage to provide full voltaga support 
Clu rrng a low voltage conCJitron whi le suppressing spikes and dll!h•ssturdyrne 7. 
line noise. cornisup lo /Iyo •ta~cabmer is ca 

·~ 12-\oOI.,.____________________..,. supp/yacnodmptere w,·e1h'91hlhard:lf.,s~bdteofhan .
Cable As~emb11·e~ no/ , rno an " ,,.

<7 <7 mc/uded) '~~r;!,19hardw switching es ­
\ ~ IV X ,3,;;,e

0
. !Orivo .J:b7er 

/ X2'Ya•H 
~ ,__-J' Sw1"tchb . 

- .- ' Oke~ .... 
~,,,._ • ··:µ-:;.*::.-:I. 

~;,, 

PC/ AT Parallel DB-25 - 25 Line Cables 

Printer Cables Male-Male 


Stock# Price Stock N Length Price 

PPC301 · 6 $ 6.95 25MM·6 6ft . s 6.95 

PPC301 ·1 0 10 tt. 7.95 25MM·10 1011. 7.95 

PPC301 · 15 1511 11.95 25MM·25 2511. 17.95 

PPC301 ·25 2511 17.95 25MM·SO 5011 . 33 .95 

PPC301 ·6RA 6ft 12.95 25MM·100 10011 62 .95 


Lo~Yith 

POPULAR CABLES DB-25 - 25 Line Cables 
Male-Female 


MEC 6 Momlo' (xt $5.95 Stock# Longlh Pdco 

Slor i.. .. OescrtpbOn Pm:.r 

KEC-6 Key oaid E't 3.95 25MF-6 611 $ 6.95 
2SMF-10 I Oft . 7.95ACPf. -03 Powe1 Maple• 4.95 
2SMF-25 25 1t. 17.95' TM·6 AT Moocm Cantr. 5.95 25MF-50 5011. 33.95 

c. ~\\ Othf't r:ilbles .avatl3hlP 25MF-100 tOO lt 62.95 

Altex Electronics, Inc. 
"Ynur E /Prtmn i c.<; .'tupply House~ 

TERMS Minimum order $1 O00 Wo accopt Ma~torcord. V1 ~\J . and Amo11con 
11.press al no add•honol Charg6 For C 0 0 orders. ndd$2 .20 For ordors 

under $100.00. ndd $3 00 hnndl1n9 ooCI uc1uul UPS , nipping charge~ . For 

~~~~~~~~~:~~~c~o~~rc~~~~l~~!r~O~~~;ra~ e~~t~C~~~~~~Sa~~ci~~~Sg 
Alt re1urns roqulte an AMA# and arn subjoct 10 n tostocking rao Texus rOSi· 
dents ad 7 5% sale s 1nx P ttt"IV is: u oc1 to chungo and wo nro no1 to!ipom;t. 

lo fo 1 t ypogroph1rAI f!rmr ~ 

Stor Hours: 8:00-6:00 M-F. 10:00-2:00 SAT CST 
10731 Gulfdale. San Antonio. Texas 78216 
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VMEbus 

Multibus I & II 


S-100 bus 

ro achieve perform,)!) (', you 
ru: •d .i performan C' bu <>. To fi nd 
rn1t tlw J,1 t e~t inforrn;llion on any 
of the c1bove I.J u e~. you 11C'ed 

SUPERMICRO 

the rn ~ga7i nr ior integrator J nd 
LN' r" oi VME, Mult ibu~• .ind S-100. 

""l 'l'I K\11( f\t) f'C I Hu\ ! l »jl}_ l'rrM • l rr ll-11JCH 

To fi nd out how you can receive ,1 

tri ,11 i>>Ue, c. irde the number below. 

Circle 249 on Rl!ader Service Carri 

···· ··· ··

• , • :lC ) '<1 11r ,, 0 111m t111d 

\hl'lt.·r Swh ch t.. "tophl, 1lc-;1 l trl ~C' I O••i.ihll' , <;f"\c." r:1l 
l'.ompull''''- ·111 ~ 1l'cc:-...,1in~ .1n01hi;:ttH .. h:.i rc pr1n1cr.. 
.1nJ 11u11h:m' . :i.c '-\:' rt:1I OJ p:uallcl intc rLu.c,, up 
lit Hiiie p ortt., Ihe bot let 1, c~p:md~thk u p 111 un • 
llll'~:ttiqi: , r\ ~4..'.\' "' "' ;1 jnh 4;011trnl 111c;n11 !rum l'.tCh 
,·u mpu ll'r to \' It,;\~ 1hc qUC lll' nr l':ll l l' t'I , hold, ;rnd 
rcll.':1'1: ioh' ~bny u1l 1c1 ll:.1 111i c" 

\1 .1 ,h•r"l'l ,uf\\, :11c .1110''' {ompuh:r fl1." t" ntl..1!l\.'.. 
.11111 c._•lc._•(llOnU.' nl~u l ~:1p:ll\d1 ti(.•i.. fnr p(',. 

01hrr 'ol11 ti1m' f.-om HO SE 

• l ' nllll' f ~ h.11111~: • ;\.1 ul11 11h:"':" 
• P 111t•t1.·nl ( 'tm\t'I' ' ''" • \1111k111' 
• Buffn till_: • \!,11m;1l S\\'il\'hP 
• \ll ,'H' 10 rn,11nf1.um:: • ( .1h!t•" 

t~}. ROSE •O IOX141511 MOUllOll. IK111" 

~~~ELECTRONICS uu 101 <mLoo 711933 7673 

Circle 230 on Reader Service Card 
(DEALERS: 231) 

CHIP SHOP 


CALL FOR THE 

LOWEST PRICES 


SAME DAY SHIPMENT 


4164 8087 
4128 80287 
41256 80387 

. 1 meg chips 

V20, V30 and more 

SABINA INTERNATIONAL, INC. 
Phone 1-800-2 SABINA 


Phone 1-714-594-6336 

FAX 714-595-4008 


REAL WORW 110 
For PCIXTIATs 

IVERSAL E(E)l' l<OM 
PllOl; RAMME R S-195 ( Kil s from S l65 ) 

• ~4 Pf'n4'1• 111)' m c-od ufr, , Mcn11 1 h 1 ~-c n dc'\lCC \oClcCh•m 

• llu1IHn b•.w=tfl un.c: t ortwin ( \ ... I};< 011J1Jt11\'('. fruim f'Ud 

• U11Cll lnhruC11.I \UPf"UI , tull 1 )T.U ....rn.nl} 

• l\1,m~l •l1mc 1luph, • l11 N'I ,(• Vl'fl f)' (27XX l'Alh) 

• Ould . pul.\t' •lamilhm (!.?:'.."'' u111kt t l.C•) 

• :·u lo I M hll. :Su , tXu;< .MCJ'\. U:l' HC).\I~ 

• ~741 , l. -( ~,..itl , , '>.- 1 1 11 ,· ~ l ,·l '~ l .- SZ , 'i~ '' lt,l 1\ rm11 c 

• IHM · I~ · . Appl«", C l' \I 11t Ooh drhf"r. Aulobliud H."il.'.? 
• Ofl\Cli\ f1ltl i lc"C., H1narv lntd ·" M ntilfnl.t lr1. I! 1111 

• M•nu•I • llh nMDpklr K hc-"'a llr" 

\ l\A Ml AM l!X Cull 1t>Juy fl>' du1w1'ttfJ ,, 

ll&C MI CROSYSTEMS 

\ '\'\ WE,.q OUYE A VE. SU XNVVAl.E. CA •)J{N, 
I'll (~)710."15 11 PAX : l.W.IH} 7V)- S5~ 1 Tl: l.I X 4~ 1 X\ 

Circle 30 on Reodtr Service Card 

Dealers! 
Network-OS LAN Systems · Includes Boards, 
Cabling , Terminators and Software. Two·user 
hardware and soltwnre for under St .COO llstl 

Cloae-Up Remele Communlcnllons · SupPort 
your cuslomer wl1hou1 leaving your ott1ce. 
Authored by Cogitate for Norton·Lllmbert l 

Context Seno lllve Help for OaraFle._ RM/ 
COBOL Clipper and dBase Ill - Puls your 
applicnt ion·s documcnla.hon ·on line ." 

DatoFlex D.ltabase Management · T1ue Multi-
User dolnbase lor MS/PC· DOS. Unix and Xenix. 
Site licensing available. 

Dump/ Re store ·XT ·Seven utilit ies for lhe MS/ 
PC-DOS user. 

Call or write today for our c.alalog and pricing! 

COGITATE, INCORPORATEO 
"A Higher Fo1m of Software· 

24000 Telegraph Rood 

Southflold, Ml •8034 


(313) 352·2345/ Tclex: 38658 t 

VisojMastc!Card Accoplod 

Circle 56 on lllader Service Carri 

DGH • !•·lln< dlf!JW I 0 . Ill )lf fz ~IS< $9S 
AOWO • ~ ch,nrM.'I ll·bll fplu' :.11<n) uU(VJIJnl<t \ 'll 

pn~r.1111m;d1 lt • !'Alll' of I, IO, & 100 lll-Z !AflUI .ind~ 

dl):itlf Im"' Sl.19 
AOH>O • ~111Wr rh;s.nnrl \ f'nmn of All l<iO 'A1d1 IO dlgtt.U 
lm"-"'l $H9 
ADlOO • 1cha.nnrL I~ ~ uS. l ! ·hll Al• ho.trd S2.i9 
AllA$lHJ • x, h:111111·I !S 1Lli , x.1111 An ...nglc- n ,A, i. 1 m 
l ti U11<1 t 10 \tllz 8!111 $2j9 
0.\6oll • tut ><nl ln~ du:il ll·bll U ~ $169 
P0 .!00 • rn.'l~r-edc-ork~prrn:n r boinJ ,.,·uh 11Jdri"'\~ i.k ndt·r 
hutf.;r 100 • P""K{' .1:ppha.unu prujt."ll m.tnu.J $ 99 

XtHO • UI mA.I cono«UOn pn>100,pr hlunf '<'1111 f:I~ S19 
·!JI ht"irdJ mcl1Jtk li.A\/l. f1ZJ<cJ C. 1md l~rrb dm m 
JO dt11 n•lurn I .rror unnun~J (.aJJ fo r RrvU V. mid 
llllr'rj'tlCHI).' 11pplin1l1<m IH)/t"S 

Real Time Devices, Inc. 
P.O. Bo• 906 State College, PA 16804 

(814) 234·8087 

Circle 86 on Reader Service Card 

-· ­

rt BASF 

PACKAGED 10 PER BOX 

2 Boxes 5Boxes IOBoxes5~"oou\LE 
SIDE 6~ 6~ 6~ 

orJirrvlO~ g~ g~ 
MF·ID 12~ 125JJ 11~ 
MF·2D 15so 14~ 1450 
MF·2HD 4195 4()~ 39~ 

~........,,, Ocl~t'ui!f '?ci J; 8,,~~t..1 rJ8_,1~ 


Di ~etf Okl nhom.• 1·800 ·654 -4058
e ~ ~0 90,J '(fl • ti b n .t..tU t :)(l(Mi 

• - N cvaoa 1· 800· 621 ·6221 (11\lleC 1011 •o , ,,. ,,,.. " " ' ""' ., '"" 

TELEX * 4933362 -- FAX ,.405 .495 .4595 

maxell® 

OPTICAL DISKS CALL 
ncked 10/Box :1 Box 'iBox tOBox 

I" MD·2D 7~ 7® 7"3:9
54 * MD·2HD 15~ 146J! l39j 

MF1DD - 12~ 12@ 12~ 
MF2DO - 17~ 17~ 17~3r· 
MF2HD - 39~ 39® 37~ 

-

Ir• FDl-1200- 19~ 19~ 18~ 
FD 2·1200 - 23~ 22~ 21@ 

_o-. -.- oe1~t'.8:~~; lt<f<'w:.c.~1~B'9'!2
Di ~etf Oklahoma 1·800·654-4058e tcITi ~o 80L .. , , •t, f lUJlf' °' PllOQI

OJllleC (01,- N evnd" 1·800· 621 ·6221 
~O tOA IJJ'i't \ AS v.-O,_. 111'¥ 1911) 

0 "1 1nimum u rdf!r 5 ;:> OJ! No S1 11 charae on V1 a 
1\.1.1. er\.i11d " COO o rders .1dd SJQ. St1rli1ce 
Sh1pp1nQ UPS ac1d S3Q.9 per 100 101 '12'" or :. 11:. 
ddd $1)Clj> pc1 100 fo r 8' US Mail rif' lrvc r y a<1d
si ·p recs sub1 ct to ctia11 gl'.' w 1lho 1.11 ot ir-e· 

Take the byte out of data loss 

withl~'J ¥"erbatim 
L_ J - A Kodalc Company - ­

5-41" DataLifeP/us · & Dat.alife, 
2 Box 5Box 10Box 

Double Side 795 760 
Q9'!bl_e Denaj!i_ _ - -

DataLifeP/us · 
re 1011 PC orma 11cd 9~ 8~ 
HIGH DENSITY 
Preforma11cd for AT 14~ 13~ 

7J9. 
8~ 

13~ 
2 Box 513ox t08ox(P;ic kec1 tO/Box)

1" Single Side32 Double Side 

High Density 

11~ 
16~ 
42~ 

11~ 10~ 
15~ 15~ 
41~ 39~ 

I... ~ .._ Oct ~ci°'.£! ~1 ~ ; f!,~,:,~t~.1;J8'91~ ,o·i 'iletf Qklnho mn 1·800·654°4058 e tct •0~"61• ll(lttAH 't"OK r:x>DA 

I 01111 /lC t"O"" N .,vfu tn 1·800· 621·6221 
t:, " •O IW).o• •Uo.t. l • S VlGd ..~ 011) 

TELEX (4933362) - ­ FAX(405-495 -4598) 
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Circle 85 on Reader Sen,ice Can/ 

•FREEi Headcleaning Kit3NI I ?·l ••lol:J 
OS-DD Ouan~~~,p~s~coun ts OS-HD 

.69 ... 5 25" 3M Diskettes 1.45 
1.49 ... 3 50" JM Diskettes 4.45 
1.99 ... 8 00" 3M Diskettes 2.25 
.85 .... 3MMar 0 PC "Forma led" Disks 

.47 ... . JM Highland Box D1ske11es 

.52 .... 3M No Logo Bulk . wl tyvek labels w/p 

14 95 

DC -1000 .... . . 12.65 DC·300XLP .... 19.45 
DC-2000 ...... 17.05 DC·600A ...... 21.45 
3MMag Tapes 2400' W·T·S ..• . ..... ... . 12.50 
3MMag Tapes 1200' W·T-S ...... ........ 9.25 

a.,, oe1 •Ider 050 Dai O•l«td•1070 14 g5 
• Fo1 SO · J'h' 101 70 - 5'!• w 1li.e • 

~ BASF •FREE Plastic 
~ Library Box 

OS-DD 
.59·... 

OS-HD 
.89 

BASF 5.25" OS/DD Diskettes! 

BASF Mag Tapes 2400' W·T·S ....... 11 .95 

BASF Mag. Tapes 1200· W·T·S ... ..... 7.99 

BASF No· Logo 5 25" OSIDD . ......... '. .42 


M02·0MP M02·HOMP MF2·00Mm8xe11525"DS IDD 5 25· DS/HD 3 50' DSIDD 
... ., ..1..,...72* 1.49* 1.59 

Verbatim s25 as 1~ 0 s2s os 1 H~ 350·os100 

- Di>t<1U/I' - • 72 1.3Q 1.49 
1 FRl:I; ll.31.:1/ J/d'Yw• Offu hui..J,. 

COLOR DISKS ~ 25' 05100 J so· OSI OO J so· OS/ HO

KAO .12· 1.59. 3.49 
~· , •.,.,..•, 'Pllf , A ~! itl t 

s2s·os100 s25" os1Ho J so·os100 

.72 1.49 1.59 

CAL L FOR BE ST PRICES' 

Box of IEN 5 75· OS/00 
w1 1h slee11es. l;ibels ;md 335 
w/p li\bs • 

Blick Disks Color Disks 

.29 ... 5 25" DS/HD/48 TPI .39 

.69 ... . 5 25" DS/HD "AT" .. .. •79 
1.09 ... 3.50" DSIH0/\35 TPI ... 1.19 

FRE E SLEEV S. LABHS ANO WIP TABS 

RIBBONS STORAGE 
Please call for mlormalton-

TERMS; VI SA Mas1erca1do,.,M[X COOonly •<Id SJ 00 Pr•1ldld 
Oftkl$ c.Jedutl 21\ t lilSh cflSCOun1 f1Q·~ accepl~ lrom I C(:O'.Jnll~ 
mst11uoans. and co-rporattons. on N!1 30 Ban.: <llilh TIT 01 UC 
acc•o1able Shipping; $41100 01 lewe< d«~ s Ro<luce<l sh1ppmo 
c; a11J~ on 1aroe1 quan11t1ts Puce Quoted tor case ( 00 disks) 
quan1111es less than a case add 5' 

WE BEAT ANY PRICE! 
Toll Free Order Line. Information Line. 

1-800-523-9681 1·801-255-0080 
TLX-9102404712 FAX-801 -572-3327 

n DISKCOTECH 
DISKCO TECHNOLOGIES, INC. 

213 Cottage Avenue 
P.O. Box 1339 Sandy, Utllh 84091 

318 BYTE • OCTOBER 1988 

Motion Control & 

Data Acquisition 


A card in your PC c roa1es the fust LAB 40 bu s 
whic h suppons up to 8 modulos 
Usor Frl ondly Pockog os 101 PCiXT/AT 

• l ntolllgont DC Sorvo : Joystick. numo1 1c con ­
1,01. mo11on record/pto.yback , C call!i . Up to 16 
n.<os Two aius package wfmorors $1550 (USAJ. 

: ;~i:,·1:,~~",P~;o.(~5,0A;0o,,c~o~5~u~~o~ i;;~-
'Moduf:.s : 8 8. 12 bl1AID. Rolay, Stoppor. Clock. 

Sorvo e. Amps. Prog Controller {Forth, AJO. 

EEPROM. 6SHCll . RS-2321•22/485. LAB 40) 

"Adapter for RS 232 for Mac and others 

· Free 1mmod1ato tochrucal s upport & htorature 

Call (415) 755-1978 01 ou1 BBS (• 15) 755-15?4 

75 Southgote . 

Doty Ctty . CA 94015 ­

( 
0,~f,7~5~,~~ ( 0~!!n3~2~4'! 

" EXACT TERMINAL EMULATION 
AND COMMUNICATIONS SOFTWARE " 

• PRECISE EMULATION OF THE 
DEC VT52 . VT100 . VT102. VT220 

• EXPANSION MODULES FOR 
OVER 40 EXACT EMULATIONS 

• 9 FILE TRANSFER PROTOCOLS . 
• EASY TO USE, QUICK TO 

INSTALL, AND MUCH MORE 
• IBM PC . XT. AT. PS /2 
FOR INFORMATION 
aoo1s4a.9n1 

SCFn<>tllCS 
3031~93 9~40 
f(LEX 4 ~023 

Circle 243 on Reader Service Card 

9-Track Tape Subsystem 
for the IBM PC/ XT I AT 

Now you can t!xchangc dat.1 files bchoJ~Cn 
your IBM PC and any ma1nfram ~ or mini­
compu ter us ing IBM comp.1t ible 1600 o r 
6250 BPI 9-Track !ape. Syskm can also be 
used fo r dis k backup. Transfe r rat e is up 
l o 4 mai;obvtcs per minute o n re~ and 
compatibles. Subs ste m> include 7" or 10'12'' 
streaming t.1pc drive. 1,1pe coupler card 
•nd DOS compa1ible softw.uc . For more 
informat iun, call us toda y! 

DLJRLSTRR~ 

9621 lrondalc Ave.. Chatsworth. CA 91.111 

Tdephone: (818) 882·5822 

Circle 217 on Readu Service Card 

REAL VOICE 01g1ra1 Recordmg 
tor vou1 PC, XT, A Tor Com(Jrl f rl)IQ 

+VOICE MAIL SYSTEM 
+TELEMARKETING 

• l11bou11d & Outbound 

+SMARTEST ANSWERING 
MACHINE 

+AUTODIALER-DATABASE 
+VOICEPAD'" 

· Voico for you1 P1ograms 

+PROGRAMMER'STOOLKIT 
-1opt1011a / ·79··1 

' '• Crlfd 3ofrwn1u. c aolos. and •po•lt.er 

'26900 
' 5 1/h •(415) 652-9600 

Talking T&Chnology, Inc. 
JJfJ:.f 1"1{}{Jmo111 Avo Suita 0 

O nli.lttml CA 946 11 

Circle 256 on &adu Service Card 

I 

UNIPRO · 
UNIVERSAL PROGRAMMER ANO 


MEMORY/TTL IC TESTER FOR PC1XT1AT 


E(E)PROM (16K-1M6) 
PAL 120 & 2• c1no) 
BlPOL.AR 
874114 21'18149/~ CPU 
87(C)St/44 CPU 
DYNAMIC/STATIC RAM 3 
TTL TESTER 
Op1 1on 4 Sockot adaptor 

only $595 eomc1010 
0 1her proaucts avnllaote. lndlvldual program­
mers for E(E)PROM (up to 1MB). PAL. BIPOLAR. 
8748 series. 8751 series. Memo<y(TTL Tesier. and 
gang programmers with 4, 8. & 16 sockets 
Also mduslnal quntny EPROM Eraser wilh timer 
and saloty switch 1s avallaolo (Orases 30 or 28 
pm eproms at a time). 

OEM & D1stT1bulor wolcomo. 
10% educational discount 
473 Sapena Ct #24 
San1a Cla1a. CA 9505• 

~~~8;.i'~~-~91~utslde ~eLTeK ~;t 
Tocn Lino (408) 727-6995 AMEX 
FAX (408) 727-6996 

Circle 279 on Reader Service Card 

as feofured In PC WEEK 4/26/88
• 800MB storage on single disk 
• connecting to any host via SCSI 
interface 
• Plui'n Play to any operating system 

only :>4995 Limited time onl 

PANASONIC LSSOOO 
$2495 · 200 MB 

OPTICAL MEDIA 
For IBM & Panasonic Optical 

Drives - 52 
We carry a full line of 

51/4" & 12" Optical Drives 

SKAN TEKNOLOGIES, INC. 
optical storage lystt•ms 

(212) 809-5570 (516)195-1137 

Circk 241 on Reader Service CanJ 
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COMPUTE SYST£M CALL FOil PlllCECAJrv 8MHZ .(' COMPLETE SYSTLM CALL Fllff PRICE CAr 286-10 ,.:•J1 ·-11\11\lllllllllllllllUlllHlllllllllllllll 

11.3 NortoN: SI BASE SYSTEM .... W•-'YA'f BASE SYSTEM lf1: 
• S12K E>P 10 I MEG • 200 W311 Puwtr tf!re" 

Supply • A 1 S!ylc Kevboard l '; ' ' 
• 2561< 1onr ~OKJ • 150 w.1 11 ""'· •r ~ 

Sup[ll, • Al St'ilt K<yba.r•d t(;,{- 111111111111111 • W~ern Otl)olal CoolrOller • I 2 Meg• 177 or A MHl Kevl>Oiro $orcmb:" y , 
• flJC ~~~~~~~~~.....;;..,..,... r1opoy • lt:Qil 84os w/rmnuals • ystefl15 

Oocunltfllalion • 1 yr war • ClockiC;ilc .p'<'' • 8007 s.or.~el • JGOI< f lopp~ IJrt\'e \ ~,1I •• ~ I J • ' J I ' > '~t~~I I I
·~" C:...\ '. ',',•, · ... ~ .. ·. •,•

~\'1J ' 1 0 I. + t f o I 0 r t s92900 ~ (fo$39900 
Of'TtON A AT OPtlON BAT 


I? Mono Ambor Mon1:cw 

OPllON A OPTION D OPTION C 

,, . ~.Aono Ambor Monl10I 12- Mono A.mbo1 MOOIU>f 640 x ?00 Cok>t Mon1!0f 

Gr (llcJ'IJt"t: c~ud Wlpll t po"\ 


6•10 ~ 200 Cole>< Mon1I01 
Oroohia Cord wtpar pof1 

20 Moo I 14rC1 ow..e 

'71600 

G1 01ph .-r, C:u d w/n(lf tx>t1 Grnpklc.s Card wlpm po!'I Gt~tCI Cl'1c1 wlp•r pot1 

'1 07600'819'°' 546'' 

GUARANTEED LOWEST PRICED PERIPHERALS - CALL 800 654·7762 
~ ~,._y.;..\.\.t\ PRINTERS BY VIDEO CARDS &9 Seagate HARD DRIVES "'~kiA" 

~)\ <>~~ Voga Video 7 179" i11s//(rup ..,,,EPSON Evere1 EGA 640 x 350 129" COMPLETE KITS ''Cr""'sLX 300 199 LO 500 339 Vega VGA PS2 Compa11ble 34911 ST125 ?OMr.g 40 Mil 'h Ht 299" 
LX86E 329 L0850 529 Everex VGA 640 x 400. 17 VGA Modes 24911 ST225 20Mco w/conl &Cables 2690' 
LX286E 429 L01050 749 Evere1 PGA 640 x 480. 256/4096 Colors 629" ST238 30Mr.g w/cont & Cables 299"
LXSOO 439 FX850 349 MEAD Monograph1cs w/par pon Hercules comp 58" ST251 40Meg 'h HT 40 Mil w/SOll• ate 37901 
L02500 839 FX 1050 499 MEAD Color graphics w/par pon Hercules comp. 58.. 

ST251 ·1 40Mr.g. 28 Mil Sec 479" 
ST277R 60MO 40 Md 'n HI 49900PANASONIC CITIZEN ODO'S & END'S FROM MEAD ST4026 20Meg rull Ht 40 Mil 279''KXP10801 44CPS 199 180D 180CPS 9 Pm 10" 179 150 Wall Powet Supply Ouect PC Rcplacemcnl 54" ST4038 30Meg 40 Mil Full HI 299"KXP10911 192CPS 229 MSP15E 160CPS 9 Prn 15. 369 200 Wall Powe• Supply D11ec1AT Rcplacemenl 79'•KXP10921 240CPS 379 MSP40 250CPS 9 Pm 10· 369 ST4053 40MB 28 Mil Full Ht 519"Dos 3.2 w/GW Oas1c 69to ST4096 80Meg full HT wlsottware 649"Tr;ictors - Sher.I Feeders Cables - R1ooons Av,11/Jblc Evetex Ram Expansion for AT or XT slanino al 59'1 

MODEMS BY -==E:VERE)(-'! TAPE BACKUPS BY CONTROLLERS BY 
EV-920 Evc rCom I? 30011200 bµs B1 1com Sollware 74.. ..=..EVEREX-" WESTERN DIGITAL 

6911 

EV-945 (xlmnal 2400 Baud 199" 40MB Mmo Ca1tr1dge . 3 6MB/mm. AT 35911 
EV·!l40 EverCom 24 2400 Oa110 Im On cnrn Soflware 139" 40MB M1rn Canodgc. I SMB/mrn. XT 35911 WX· 1 8 811 'h S11cd for XT 

WA·2 16 R1 t Full S11ed Haod/Floopv 119.. 
r01 error corrcc lmg add S 10 00 40M8 Streaming Cassene. SMB/mm vlconl 539.. W0·27X 8 Bii R11 1h S11e 7911 

Hayes Compallble Major ManufacturerS 60MB Sueamuog Cassene. SMB/mm w/con1 61900 WAH 16 Bii Haid Drive Conlrollcr ONLY 129"' 
1200 O.rnd In ternal v/Soltwaoc 69"' 60MB Stoearnmg Carlridge SMB/mm vilFull conl 779•• RA2 16 811 R11 Hard/Floppy lot Al 159" 
1200 Baud Exlernal 1ully Hayes Compo11n1 99" 125MB Streaming Canridqe SMB/mm w/full con! 989 00 MEAD floppy Disk Con11olleo !or X T 29" 
2400 Baud l111ern.1I 11:i card w/soltw;:uc 129" MEAD t 2 M g & 360K Conlrollet lot XT 59"'External Add 19511 

Hatd/Floppy Cable Se 5"'2~00 Baun Ex1ernar F11lly Hayes Compalibfc 129" 

'°'Oii FLOPPY DRIVES FROM COPROCESSORS BY.. "'''\\'""' MONITORS BY ' '''t:,°:,~O'.o~ ,~'I" SAMSUNG FROM YOUR LOW PRICE LEADER INTEL 
1252 12· Amller wfT11t & Swivel O.se 7900 360K •7 111 PC Cornpa11ble 69" Intel 8087 5Mh7 990' 
1257 f 2 • Am br.r flat Sc reen 720 ' 350 89" 1? Meg M11 sub1shr Black f ace 7900 Intel 8087 8Mhl 14911 

1464 14 • Color 640 x 200. 10 colors 239" 720K 3':1 " Epson Drive w/5 11•' mo11n1mo 89" Intel 80287 6Mh7 179" 
1453 1.1 • EGA 640 ' 350 6•1 colo1'/ 31 369" I 44 Meg Sony 3'h" Drive wl5'/• " moun11ng 139" lnlel 80287 8Mhz 239" 
CN4551 Mulflsync EGA 720<480 479" 360K Tlndon TM 100·2 Full ffl 89•• Intel 80281 IOMhz 289" 

llJM CGAIVGAIPGAl(GA Com/)JtlUle 160K Tandon TMIOO· l Full Hi 39"" Intel 80387 f6Mhz 429" 
Intel 80387 20Mhz 699" 

OVERSTOCKED AT OUT COST 

LETTER QUALITY PRINTER 
 RAM UPGRADES 

DAISYWllEEL PRINTER MANUFACTURED BY C.fTOH 
Why pay S1149 /or a C./loh 1 YR. WARRANTY 
STARWRITER'M F-10 
When ouo 40 cps lener quahly da1sywhecl 
ormfco lrom the same man.1f.1c1urer is only lml?!fJ 

$2 9 9 Oe~ 100 for $249 ea. ----­
OFTIONS SlANDARD FEAfURES 

4164 150 NS 2" 41256 100 NS 12" Simm Sipp Zipp• 40 CPS • Accepts Paper 10 15 uochr.s • rorrn• 6 It Se11a1Cable s 1900 4164 120 NS 3" 41256 80 NS 13" 256 1 9 100 NS 1291
' 

• AT or I cnQlh and P11ch Ser from Conrol PanelXT RS2321Scrial lnlcrlacc 3900 4164 100 NS 30 4464 150 s 13" 256 I 9 120 NS 119'' 
• Brf11rcc11onal Ttac101 14900 • lnduslry compatible ribbon. prinlwhccls and 41256 ISO NS 11" !Meg 1 1 120 NS 37" 1Meg x 8 120NS 449" 
• C111 Sher.I Feeder 199"" conlrol cnmmands • AS232 Se11,11 lnlcrfacc 41256 120 NS 11" 1Meg x 1 100 NS 39" 1Meg 1 9 t20NS 49911 

10 MEG HARD DISK KIT 40 MEG HARD DISK MOUSE TAPE CASSETTE/CARTRIDGE 
Includes Controller & Cables AT COMPATIBLE MICROSOFT COMPATIBLE 

• 'Ir Height • 80 Msec • Full Height • 40 Msec • 3 Button OC1000, JM . , ..9" 

Brand Hew/Major Manufacturer 
 • 30 Day Warranty • Mechanfcaf w/Software • Serial OCJOOXCL 45Meg • • 14" DCJOOA Used . . 7 .. 

CJ500 ..... .•. . . . 19" CJ6DO .. . ... •2400
Mud 2911Mud 159" Mud 279" to for 24911 ea 

NO SURCHARG E FOR MrJVISA800-654·7762 TERMS:
$Al[$ 1 .a m -S pm Pst 

MC • VISA • COO • CASH 

702-294-0204 
Pvrchnt Ckdtfl trom Ouilllltd flmu 

Pwnonal Cf'll:CU • AE lff "-• 
70Yt RH1od.Jng F11 on Pf o" Oelecllve Aetvnu 

CUSTOMCR SERVrCE I OHOlR SIATUS 
9.im _. p m PSl 

FAX 702·294-1168 

tOOO Nevada Hwy. • Uni! 101 • Boulder City, NV 89005 SHIPPING r f,:11 UPS 
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DYNAMIC RAM 
85 ns $550.00 

1oaa , 1 100 ns 38.50 
256KY I 60 ns 14.25 
?~GKx I 80 ns 1J.75 
2SGK<I 100 ns 13.so 

• 2S6K• 1 100 ns 12.95 
? 6K•I 120 ns 12.75 
2soKX1 150 ns 11.75 

+ GAK><• 120 ns 1 8.95 

27C1000 
27C512 
27256 
27128 

EPROM 
1?8K•8 200 ns 
6•Kx8 200 ns 
J2K•8 250 ns 
16K•8 250 ns 

STATIC RAM 
.. 43256L· IO J2K•8 100 ns 

6264P·12 UK•8 120 ns 

Ci'rcle 286 on Reader Service Card 

51/4 11 DS/DD 39c: 
100% CERTIFIED 

LIFETIME WARRANTY 
Price bused on quant ity o f 250 In bulk 
1ncludos Tyvok sleeves and lab el ki t s . 

800-222-0490 
In NJ 201 -462-7628 
FAX 201-462-5658 

e 24 HOUR SHIPMENT e 

MEGASoft 
P.O. Box 710, Freehold, NJ 0 7728 

Full scrvic <> duplication facili ty 

Circle 158 on Reader Service Card 

HU6-.JI80 Single Board 
Protyping I ( '0111 rol ( '0111p11l c r 
( ;t i .1011r 11.t lXO pruj1·1·1 i-'."i1 q.! q u id,1 .' '. 

I h1· \ I(( PIO 1' .h 1111111Jd, • 11 11q•11 tn 111n\c:rc 11•\ 1 \\,di 

u.111.l1•lt11 l' I \\ ,ul.1l1k I ,.,11np1l.,:1 . ...... 1.: 11 1M 1, l111k,·1 
.1udddllL' .._·111111 1111.11'(' !1 .1 l~.1lh. r \ l>.1 ~ 11\.\\I 
f•.1t'~T. h.11 k... d 111. ~ l'•mn l.11 1 111h·11u1<1 H\ hu-. 

•••IHt.._i1 •1._, •tttl 1111 11 '. ll.l llt-l lt) l'hlh•l\J''.'.11 .1h•1np 

11~ 'u h , l 1111~ :•1.;; m~l11>li 0 1; 'l' l1.tl ...1h! p11\\t"f 

u1•pt\ l '!-. , ,, t•, t1 h' f \ 1',i. ~ ». t 1\..\ \1 .111;! '•• h• r tl n··, 

Z- \\'orld 
•..,.! '1 11....1·.'-!• \\ 1•11111 

(), , ,, .. ( .\ 1 /"lh]lt 

/" r' I !!Ill\' ~I ., 1 :.!_, 

111\ d ,,,,111 1, ·11·, 111 '\ 

Circle 2.84 011 Reader Service Cani 

HARD DISK CONTROLLERS 
A DA PT EC 
PC) T Cnntro l1Q· ST ~.:.1i 

"'UIO PCJX.l 1'1 ~.:.1;t I U l 
:'071 PC.1XT i n ST'-tY· ml !I fHIVf'\ 

20n r·(;lx1 nu 
2'.l70 PC XT 10 ST50(, AL l 
35-30 SCSI IO f;tD&l C .tC 36 
·1 000 SCSI 111 Sl'.nt,..AI;> 
·IOOOA ~C'.!")l !O ST ~·.i12 

.10~ SCS1 to Sls.ot..s1i RLL 
4r1'0 SCSI 1n FSOI 
~">00 SCSI to ~J!>()b.:i~· 
':>~P.O SC SI lo SJ.. 0 
XEBEC 
S M10 SASI Controlll•! ~9 
~M;>O SASI In 'i' , nnppy A. H111 .j Oi">oe C:nntr ollnr SI'<) 
At>t.il.u II II • Ill t t ~I Ad.whit S29 

OT HERS 
OTC 510A SASI ca.11ro11vr S?8 
OTC ~IB7 AT 10 srr,o;:;,..:1 2 !'Jo F loe~,> S-98 
Knn:tn OJ·21U 3· J SASI l i'I SI~ :>-·11 2 

'Xi>bfft: 1<110 c.lonf'I SAfl 
'NO 100:! ­ SHO Xeboc Coma11l1blfi SASI Con1r o11ur S109 
\."'1~r,1rm 0 1t11l1tl 1003\\IAH S11 
Mnnunl• $.fl f'larn 
CJb~ Ctl. 1\v,11l,1blu /\!ok !or µucrny 
Hnrd Orl11t1 ~ 20wJ80 MB Call 

t; Computer Surplus Store 

t~- 71 5 Sycnmor l!t Or. • MllpltmJ, CA 95035 

~~j .; .~ Ph~~=: :g:::;::~~~~ 
'f,'1:;•. ~1 Tw x 1561 447 
.ll.;:~J .:· '-. .. We Buy and Sew · }........f • -._, 

Circle 66 on Reader Service Card 

3 V2" OS/DD 1.09 
Price based on quantity o r 300 

Includes sleeves. labels and tnbs. 

800-222-0490 
In NJ 201-462-7628 
FAX 201 -462-5658 

• 24 Hour Shipment • 

MEGASoft 
P.O Box 710 Freehold NJ 07728 

Circle 159 on Reader Service Card 

"C" 
for ZSO and HD64180 

Microprocessor 
Programming. 

I 11\'t"-.l•~ · lll.' t'llr powl•rlul l'<.>l•,t_..1..•d. 
C ..:omp1ll.'r l or l'llll'l·ddL"d /Joitl .rnd 
111 )f.-111'\0 n 'H 11 1j'ruft·'·'"f ' .a 1 rnll · 

p1l1.·r wntt1•11 ltlr in1noproC."t'!-:.(l f 

l"ll~llu..•1.:r:. ( lnl\' ~\'15 (10 

• l {l·11h'l l C' "Hll r\t ' th·bU>-:f.t' :" SJCJ:; on. 
• .\ dd 1ln111 ,1I pt1tt! u1 h ,,,,1•1t1bl~·1 .., 

lmln.... 'ln).;lt' xM rd 1·omput1:r-. 

Circle 285 011 Reader Service Card 

OPERATING 

SYSTEM 


UNDER $20 

F68HC11 = MC&8H C11 + MAX FORTH 

I ow coq * LOW f'O\VLI< l. ' 1()<, * 
SINGU l Hll' UI< I XI~\ 'IOI D <lPf R1\l l()N * 
1111 Rr<;lf)f , T l-!1Rlll • fA'>I lllllllC * ~ 
f'Al<t\ llll * 2 [RIAL • WATll I ooc; 11 \IR
* ll Cl-I OF 8 IJI T A/11 • UP 0 T:> R~2 l 2. 
422 . ~ R<; F6RllCI 1 c >PFRt\TING ~Y5r~M 

UNDER • 20 1\ I IK I' ~ . i'.MIX0022r<; 
COMPLEH DEV[LOPMfNT SYSTf 1 WIT I I 
M 1\ i'. U \I 5 $2h ; Vf<;>\ ·MI l\CC~PH IJ 

NEW MICROS INC. 
11.>0 I CI lt\ I K 1111 l Kl) 

DAI IA~ IX 7"iJI! 
21-1/1] '1 · 220-I 

Circle 185 on Reader Service Card 

W£ EXPORT ONLY 10 CANADA, CUAM.. PUERTO r.:x> a WON l'BLAHD$ 

~~ Factory New, Prime Parts JJPcn 
r~~c'=:S ~l~~p~~~w~~OAS UNLIMI rED. INC 
:!, ~ ".,.! :: nrc.c.s OK ,..,, (918) 267·4961 

..-----~ No m inimum Ol'd• r - . ... • ....., , ... . ~ ... ,.--. 
....-~·..-.v.,1.•··~r•.•••I••"·•· 1 ••r••-..i ...- .. , a.-.~..i ..-. 
'"" CST ..... ..-, ""' ~-~- .... t_,,...,. •l<o •- ... r . ,.... . ShonO«o 
ot.w .. U. *OO--t6*4l - ·•~·,~1toO.. , '"'I' 

Circle 169 on Reader Service Card 

9-TRACK MAG.TAPE SUBSYSTEM" 
FOR THE IBM PC /XT/AT AND ... 

I • ' ·•11• I'~"' 11:. ,, I ·""J•' I • •i .1· •I••· , I ' • 1• 
A°' ,· •,.,,. , 11 , " ,, '• 1• • ~ I! t "' 1' •L •' 

,. J;""i•' 1.11 ~ ,J o 't" 'L lfM ll1 f, ' l't 

• ID U for m1111600 J'OCI 11 ncJ 100 cp1 
• Sofl .WJHll tor PC ·DOS M S.OQ!i. l[WJ( 

• Alr..oln1 AT&T OFC VAX 
YMC. S· IOO. H:1·1J2', 
l[f( 411.8 AKSy t orn 

Circle 13 on Reader Service Card 
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TIMELINE INC. 

1--------- ORDER DESK ONLY -----------. ....----------------. ..-----------1 

Con!lnental U.S.A. 	 Inside California L.A. & Technical Info OEM INQUIRIES
(800) 872-8878 (800) 223-9977 (213) 217-8912 WELCOME 

LIQUID CRYSTAL1 

DISPLAY 	 ~ ·~J ROBOTIC LENS with inlrared sensors laulo locus!t = 
• • l>t 'l• • Mlfoo l i°""ln • '.lo·~·· 111'.l • l TTlt(lm[)llt.(11(1\ • 'llil'Y1J.. • tklto,ll'IRAU • 	 A HOBBYISTS DREAM 
l\{Hlfc:t.1'0-V'"C • "' 1.1-.. eolti,,.,.~ 1 ""-1 1Jn w1 n..)otl\f 1 <(lo'l~· ·C "'l.; vo~u;o~ ...."' 6 	 Gre•1 source or optlc1I ~md ateclro· mech•nlcal pmr111 •nd 1y11em1 

!:""....-.; ~!:~11.~·~;': ,~;:t~.,.;~~;:i~~~;i::;~7:'~~:': ~ :: Including lhe b1ala lor an Infrared communlc•tlon1 1y1tem. 
too"'#'•....,.,,.ta.,r'1• "' ., . •Wi•c..,,_.,,.....,..:tc. ...e...iy,~n-.,. ...,, 	 Conlaln111 .4 • 12 IO 72 mm (h ) zoom lana with IUIO focualng c.1pablllly.2 f s25 

Pl"1ys1car S1ZO 3· 1• l X I ~·w X ,,, •o 0 r DC motor driven or m1nu1l 1oom 1nd focua ayatem1 with pr..clalon qGlr1---------'------------=....;:;...=-=--....::::;:=...='-I reduction unit e, mech1nlc•I c lutches, •nd high qu1tlty OC molar•. DC 

$ 7 9 
ro11ry 1c1u1tor controlled lrl1 dl1phram unit.*ADAPTEC 4000A CONTROLLER Opllon A.vallable: Infrared dl1tance me•1urlng s vslem s249s 
(roeu11ng unll) wllh contro1 et.c1ronlc1 $10.00.110 for the ST41 2-506 lnler1ace Using MFM Encoding i---------------1 

r---,- 7 s~-a~-E-~o-.-$-1-~--.·----f Hl::B~REMONITo~~~~~~=AL
I- .o!oo_D_"~-6-!-a~-,~-"!-Y-~-9~- l -
* 1.2 MB-OKIDATA s59 	 ZENl~H s29.95Acads w"1cs 360K • Hall Ho1gh1 floppy lor AT 


1 2 MB . osioo • 96 1p1 


memory only. Serial / parallel port card available separate ly a t a very For spl~ Video ffTL 1npu1SI operation. 
good price. Nd composrte Video.(adjustable) 

DISPLAY MODES 
VGA GRAPHICS: 

800 x 560 x 16 colors 
320 x 200 x 256 colors 

VGA COLOR GRAPHICS PACKAGE 
ALSO: 	 • 1-:r' color screen 

The manufacturer of this monitor640 x 480 x 16 colors 	 • Max resolution (800x560)SET THE STANDARD FOR COLOR 
640 x 350 x 16 colors 	 GRAPHICS. The card is an ATI • Bandwidth: 17 Mhz 
640 x 200 x 16 colors 	 improved VIP CARD. The package • Software selectable to VGA, EGA, 

comes with user friendly manual and640 x 200 black & wtirte 	 CGA, MDA, HGA step-by-step instructions. One year
320 x 200 x 4 colors warranty on the monitor, two year • Anti-reftective, coated non-interlaced 
Hercules Graphics 	 fticker free screenwarranty on the card. 

40 and 80 column character mode CALL FOR QUANTITY DISCOUNTS. • .31 dot prtch 

AST' RAMPAGE AT


s59 
INCREDIBLE! 

MEMORY EXPANSION CARD 

FOR YOUR IBM PC/AT 


Can be expanded to 2Mb memory This card can do EM S and EEMS as well 
as extended memory. W e bought t hese bu lk pack from an OEM. so no AST 
box or manual W e supply our own manual. Comes with software for printer 
sponler and Ramd1sk. 1 year warranty. RAMPAGE' " card available with 0-K 

MODEL DJ7NKZ 

22MHZ 

'TYPICAL 

BANDWIDTH 


• 	Flat faceplate 
• 	900 lines at center 

650 lines at comers 
• 	Operates from 

12VDC at 1.4 amp 
• 	Vertical input is 47 

to 63 Hz 
• 	Horizontal 

frequency 15 Khz 

1490 W. ARTESIA BLVD, GARDENA, CA 90247 NO SURCHARGE FOR CREDIT CARD ORDERS! 
Minimum Order: $25.00. Shipping &handling charges via UPS Ground 
$.50 'lb UPS Air S1OOilb Minimum Chorye: S4 00. Wo accept castuers 

Con11nenta1U.S.A 

(800) 872-8878 checks. MCor VISA. NQ personal chock con·s Caldorma resldents add 
6"'% sales tax. We are not responsible lor lypographleal errors All(80~)2~;~gg77 I v~ · ) • (;,;•; ~;oc;:~~ 

1

~·; merchandise subfect 10 Pl"" sale Phone orders welcome Foreign 
Ordefll ruqul"' apeclal handling. Prices subjoct to change without 

15% Restocking fee for returned orders. notice. 
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BI 0s=s=ou~~~E 

r e XT Bin Kit is a 2 /O page book w1t11 adiske11e 
conla 1n1119 source cooe in C. plus ut1hty p1091ams 
to help you create a B1os Now you can have a 
llios with documrntahon for your own appllca­
11ons modify bool·up, ehminate the keyboard 
111s1Jll securoly features. etc Only S99 complel 
The H BlasKit rs only SI 99 . or get both B1osk1ts 
tor 5279. 

- XT-AT HANDBOOK ­
The XT- AT Hndbook is full of ha1dw,1re aoc1 
so ftwa1e inlo1ma11on in a sh111 pocket sue boek 
Over 70 IMQC S covcrinq 38 su1J1cr.1s 1nclud1nq 
connectors. l/O maos. controller proqrammmg, 
OOS arid DEBUGcommands board dimensions 
cha racter cooes hard disk d11vc tyocs ana 
much mnrr. Only S9 95 each qly I ·4, five or 
more $5 each 

Annabooks 
121 45 Alla Carmel Ct. 250 . Suite 262 
San Diego. Cahtorn1a 9? 128 
16191 271-9526 

Circle 21 on Reader Service Card 

8051 FAMILY 
EMULATORS 

For m fo call · 

1\v !_:; tr1~ 02 22 38 76 38·0 
.t\w·.!r rilt,1 02 65" 1873 
D1 •nrn,1r .. 02 65 81 11 
J 1nlJncJ Sec Sweden 
rqnc-.: 01 69 "12 801 
Gr l' , 11 Br •ht lll 01 464 2566 
I rilf'I 03 499034 
Ko rPOl 02 784 784 1 

Nt•\" /c:.lanti 04 886 375 

Nofw.iy Sec Swt'don 

Ponug;-il 0• 83 56 70 


03 2 17 23 40 

r..; w111.--•1l.im J 01 740 41 OS 

WC"!'.! GP1m;1nv OB 13 1 16 87 
Sw+'•c.Jr-n 040 92 24 25 
USA 408 866 1820 

noHau 'tl"'r'•• I/', f' .MI 

conPORATION /<1081 866· 1820 

Circle 184 on Reader Service Card 

THE
MEMORY 
TESTER 

ONLY$249 !Rmllt11 - $1'1'1: 1- 111~ 1 
' top throw in g "way su spec ted me mory 

chips. W i1 h toda y's hi gh me mory chip 
pri ces yo u ca n ca>il y justify RAM ­
CH ECK's CllS l a ft e r rcs ri ni: onl y 20 
memory ~ h ips. RAM H ECK ho ..sh a 
huilt -in 8088 powerful p roce"ur for 
tcstini; c vn c ell of ' 64K / Z 56 K 
ORA M c hip in j u s t 2 . ) seco nd s. 
T hous:rnd> so ld worldwid<·. 
''. . 1tn 111Ji~1~ns.;hlr uml f1u h,mdlinf! mrmor\' r hirn '' 

M. Jc ;" U ' A Uv: [Gffi()'.Q~':~lilln;. 
(713) 879-6226 
h.'IR0 4 F:11J,1ont H. LI .. · uat\",; 1-4. Jl1 iu .. h•n, TX i7\NlJ 

Circle 301 on Reader Service Card 

EPROM 

PROGRAM ER 


FOR PC $129.95 

• 27 16 10 1 MfG 
• Updaleablr lo 3? MEG 
• P ogra1 1s ?7&! A 111 1 O Sr.conu·. 
• Menu D11ven So ware 
• External 40 Pl Zif (PC on1y1 
• Adaplr.r 8748 49 51 52 55 l AS 7742 

S50 PC only 
• 1 Year Warr ;in y 
• 10 Day Money Bae Guaian1ee ~ 
• Available 101 APPLE II $92 50 ~L~ 
• f o1 More lnlorma11on Call 
NEEDHAM 'S ELECTRONICS 
.!535 Orange Giove. s~c1 ,11n •1110 er. 95R·l1 
(9161 924-8037 (A f\ 8 A 10 5 P PSI 

Circle 183 on Reader Service Card 

Fix common problems fast! 

You don't need to be an expert 
to diagnose and corre ct 
problems involving PC setup. 
All you need is HELPME'" 
software! More than 300 tests. 
On-screen help for under­
standing and correcting iden­
tified problems. Qu ick 
identification of system con ­
figuration and compatibility. 
$99 plus shipping and han­
dling . MC and VISA accepted. 
California Software Products. 
Inc., 525 N. Cabrillo Park Drive, 
Santa Ana, CA 92701 
(714) 973-0440. 

Circle 47 on Reacler Strvice Card 
(DEALERS: 48) 

PA L EPROM PROGRAMMER CARD 
Fo t PC XT 1AT Sysloms 

llEW .. vrns1011 2 Of SOFT WARE AllO HARD WAR E 
Pm,..i•f'· :) olM'I :i.; 

r fl l,W1 US Tl A/JO 

,\l 1£ E\A CVJIPFSS 

l"HCC 11. .J.,O fl MlATE C 

PA.l ~ ~i..QOO··~ U lO 

oolJf! ) RA •r-d~.JINl 


voov.. '''''"" '1~ 

f ;..t'l~G"' r~.~ R.,ld 

~·Mc '-'e- '( Pro'. tct 

I 11• P··! .nd r 1.n (I.IQ 

<l'"d ·..;i~· ~ ' p1og1 d!'l 


JE.lltC ~vppc.tl-Od 

So'lw.iro h,;.\ldvO 


l OOMHZ LOGI C ANALYZER CARD 

For PC XT.AT Sys 1om~ 


·"'' 't ,,.,.... _al .·Ii ~ t•: • Ci '.' ' 
•. C'"J~ ... y ·- , .... ,. 

lrr 11 · n~ C:'oct.. ~D 'I''~ '·" : 
~····r1 ~:... - 1.ot• ' '. '·'': 
Th1 ,.•,h'd •:- - ~i: ·· rtt 1 
i• . J.•.oJ:l '·::- ·:..:- .· ·, 

CJn $'J • 111.1 1 ;," U'l'r., 
"' f,~... o\ ,\';• 1~ ·' .1:k:S 

, ..,.,, <.:u'T';!'°~ :u r G· ~ l•w.:. ·1 '>P.."l''O""' ~·1 
t1MlllJ<:IM "U OlOJ9 l L)' 'l'0)·l )'J105L ·~ ~(,() ',1?1..lHR 

Circle 141 on Reader Service Card 

Make Money 
With Your PC 
i\ Rc\·oluuonarv ol't\1arc ·vstcm, de· 

'1g11cd for maxin;um profit~ ~l'ith min­
imum <.cllip, now 1ransforms any 111/'vl 
P ! \T1 :\Tor l.'.O rn pa1iblc rnmpu tcr into 
a sccul\', reliable l311lkti11 Board and ln l(ir­
mation Hos1 . · y~tcm. 

S11bsniptiun 'ystcm 1hrougl10111 the 
Irec 11 orltl arc prc~cntl y bcrng 11scd Ill dial ­
a-da1c and ma1chm;rking applicatiom. for 
multi -11,cr daiabasc>and muhiplc li,ting 
cmka1or,. on line ordt·r t:i"in~. alon~ 11 ith 
,rnrn 01 other 111,·1•Hi1c tckcommurnca ­
tion' lil'k'. 

lo learn more about thi unique, 1clf 
perpetuating oppom1m1y that r<m atlapl tu 
bo1h 1oicc and data c111 irum11c11h, rnntau: 
PC/ WORKS at (8051 li5-l -1172t or l ·A 
(X05 ) f1)0 -0 195 

Circle I98 on Reader Service Card 

Satellite Comm unica tion 

MICROSAT II 

1m1w1.1n. 
DEl.l\'ERY 

Expansion Board 
$700 

• For IBM PCIXT/AT and compatible. 
• Satellite data rcceivt>r - 9600 haud _ 
• Sa!ellite bullcti n board 
• Satellite video and 

audio op tion - Add S200 

PERSO 'AL SPACE COMMU !CATIONS 
;117 l<,h n n R ·"' Bla1n1 ll'A qsz:i(1 

t>fl1;9; o2~~ TLX 0.!·50 3(16 I-AX 1 6().!.;g; . 621~ 

Circle 201 on Reader Service Card 

VT220 E 2;>0. 1i;;i 

• T220. VTI0?1>111ula t1011 
• I :IH uanstr>r 
• I ? cofu(l!n rm•r/f'~ 
• Colo1 supnorr 
• Hot kcv 

• • • Diversified Computer Systems. Inc. 
'/· •'1 , 1 I' I' .. '/I 

t! I ~I J.:/ L) 

'" . .r.111.; " 
:. . · . 

Circle 88 on Reader Service Card 

http:w111.--�1l.im
http:su1J1cr.1s


Wi th the A-BUS you can plug your PC (I BM . Appl e, 
TRS-80) in to a future of exciting new appli cations in the fields 

The Amazing A-BUS 
Plug into the future 

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 idea l for 
fi rs t time experimenting and teaching. 

A-BUS control can be ent irely done in simple BAS IC or Pasca l, 
and no knowledge of electronics is required' 

An A-BUS system consists of the A-BUS adapter plugged into 
your compu ter 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 con tinuing support (our 11th 
year. 50000 customers in over 60 countries)An A-BUS system with two Motherboards 

A·9US adao1et P9M I tn rorogro un<t 	 The complete set of A-BUS User 's Manuals is avai lable for $1 O 

About the A· BUS: Smart Stepper Controller sc-149 : s299 
Wo1 ld's l111cs1 1cooc1 r.ont1nlle1 On boa•d 1111c•on •or,es"" cnnl rnls 4 

read or wr11e lo a Por l or Memory. In BASIC.use INP and OUT lor PEEK and 
• All lhe A-BUS cards ;ire verv easy 10 use with any lanquaqe thal can 

motors s•mul t.10eouslv lncrcd• ty •I acceo1solain Eng lish commands 11t-c 
POKE with Aooles and Tandy Color Computers) "Move aim 10 2 inches telt " ! any comole• sequences can l1e dehned as 

"macros" and s1ored 1n the on board mcmu1v Fm each .1 x1s vnu r.a 11 r.0111101 
cards 10 l1l vow appilcal10n Card addresses d•e cas•l y sci with 1umpe1s 
• They are all compa11ble wllheachother You can mix and match up lo25 

coo1d1na (rela lrve orah,olu le) romping soeed ' ' o r or. (h.111 11 11 waveI 
• A- BU S card s aro sh1opcd wilh power supplies lexceol PO· t 231 and 	 sc ale faclor. units holdinq oower elc Many 1no11ls 8 l1m1t ·wa11 1mt1I" 

<;T · ldlrlela1lcd manuals l1ncl1Jd1m1 sct1rm a11r.s anrl or0<1ramm1ng r.x;irnnlr.sl 	 swilchcs. oanic Ou ton. e c On he lly reoor •no o oos11ron soeeo etc On 
board drivers 1350mAl lor smalls eppers (MO· I03\ Send for SC· 14 9 tlyer 
Remote Control Keypad Option RC -121 : S49Relay Card RE-140: s129 
To contr ol tne 4 moto•s orrcc rv. and "teacn· scouences 01 motionsIncludes e1gh1 indusl<ial relays 13 amp con1ac1s SPST\ ind1v1d ually 
Power Driver Board Option PD-123 : S89con11011ed and lalched. 8 LE D's show stalus Easy 10 use !OUT01 POKE in 
Bnos t con1rollr1 t1 •ivr10 5 amo> nt' • phasP Fm lwo mnlnrs (r1qh1 rh1ve.rslBAS IC) Card address 1s 1umper selectable 
Breakout Board Opti on BB-122: S1 9 

Reed Relay Card RE-156 : sgg fo•easyconnectionol 2motors 3 II cah leends w11h sc•ew terirnnal hoard 
Samefea tures as above. bt1 l uscs 8 Recd Relays to swilch low levrl ~1gna l s Stepper Motor Driver sT-143 : S79(20mA max) Use as a channel seleclm sohd 1a1e 1elay d11ve• etc 

S epoer motors are he ull1ma1e 1n motion control rh e special p;ickaqe 
Analog Input Card Ao-142 : s129 (below\ includes eve•vthmg you need 10 ae1tam1t1ar wllh them Each ca rd 

E•9l11analn<i 111p1JIS 0 lo +5V1ange can be expanded to tOOV by add1nq a drives two steoner motors f t 2V h1d11ec t1ona1 4 ohase 350mA oer nhaset 
rcs1sto1 8 1111 reso lul 1on (20mV) Conversion 11me t 20u5 Perfect 10 Spec ial Package: 2mo1ors( M0-1 03l + ST-14 3 PA-181 : S99 
measure vo1 1age iemoerat11re t1gh1levels.pressure e1c Very easy 10 use Stepper Motors M0-103: $15 or4 lorS39 

12 Bit A/D Converter AN-146: Sl 39 Panc ake type. 2'"" d1 a ''' " shalt . 7 S /sleo. 4 ph ase b1d11cct1onal 300 
This analoq to d1111tal converter is accura te 10 020 "1. lnplll 1a119 .;s - 4V10 s1co/sec. 12v.36 ohm.oioota• Soz·1nto•auc.same :isA1roax KS 270 t P2 
+4 V Resolut•on· t mill ivolt . n1c on boaid amplif ie1boosts s1qnals up10 50 Current Developmentslimes 10 readmicrovolts Conversion lime •StJOrns Ideal lor ll1eri iocouple 

lntclliocnl Vorce Syn1hcs1w . 14 Bil Ana loo lo 01Qital converter 4 Channelsiram qaugc.etc 1channel (Exuan1l 108 channelsusing lhr. RE·156 card \ 
Digi tal lo An aloq conve•ter Counter Tune• Voice Recoqn1 11nn 

Digital Input Card 1N-141 : S59 A·BUS Adapters for:me cighl rnouls are0011 cally isolated so 11 's saleand easy 10 connect anv 
IBM PC XT. AT and compa tibles u,., 011<' Ofl ,101 AR· 133 S69"on/all" dev1r.es. such as switches the•mos1a1s alarm loops. elc 10 you• 
Tandy1000, 1000 XRSX 1200.3000 U<csnnrsMrt<•or AR· t 33 $69compu1e1 To read lhe e19hl inputs simply use BASIC INP (01 PEEK\ 
Apple II II+ ll P. uses ,1,,v <101 AR· 134 549 

24 Line TTL 1/0 DG-148 : S65 TRS-80 Model I 02. 200 Plue• inlo 40 "'" svsl•m oos' AR t 36 S69 
Connect 24 inp111 or nulu111signals (sw11 ct1r.s m anv TIL device) 10 your Model 100 Uses 400111soc cl I oc<r1 1sduol•ca1edo11adao1 e1t AR· t 35 569 
como u1 e1 The ca1d can be se1101 innu l~ t cherl 01 11 0111 slrohed oulpul TRS·BO Mod3.4 40 F1t ,~Oo•ntll 11 IW• lhh .1r~d •s< u<rY·r.lhlet AR - t32 $4 9 
s1robed mp111 . and/o• bidi •ecl ional strobed 110 Uses the 8255A chip TR S·80 Mod 14P lncludesew1 cable150 0111 IJ\Js •s reces 'di AR -137 562 

TRS-80 Model I PfuQs 111to 40 0111 110 llus on ~ B or II AR -13 1 S39Clock with Alarm CL-144: S89 COI01 Co 111pute1s (Tandy) F•I< RO M slot M11lho"k or Y·r. r AR· t 38 $49 
Powertul clock/calendar with 1Ja11e1y backup lor Time. Dale and Alarm 
senmg ll•me and date). bu1ll 1n alarm relay. led and buner 11m•ng 10 t / 100 A-BUS Cable (3 ft , 50 cond .) CA-163: S24 
second Easy to use decimal lormal Ltlh1um ballery included Connec ts 111 e A-BUS M ao1cr 10 one A-BUS card 0110 lirsl Molt1 ~rhM •~ 

Special cable tor two A· BUS cards: CA-1 62 : S34
Touch Tone00 Decoder PH-145 : $79 

Eac t1 tone is converted inlo a numbc• wtuclt 1sSlo•ed 011 Il ic board S1m1>ly A·BUS Motherboard MB-120: S99 
read the number wrlh INP 01 POKE Use for 1emote control pro1ec1s. etc Each Molherboard holds live A-BUS cards A sixlh connec or allows a 

second Mo he1board lo be added to the f11s1 lw1th connectinq cable CA· 
A·BUS Prototyping Card PR-152: s15 t&1 St 21 Uo 10 t1vc Moth e1boa1ds can be 101ned h1 wav to a s1no1e A· 

3'h by 4'h 1n with oower and g1ound bus Fits up to 10 I. Cs BUS adaoter Sturdy aluminum llamc and ca rd nutdes included 

Cl - t4 4 

RE 140 

IN 141 

Afl · t4? 

Add SJ .00 per order for shipping . 
Visa, M C . checks, M.0. welcome_ 
CT & NY realdenta edd 1alea tax . 
C . 0 . 0 . 111dd SJ .00 8Xtfft . 

C anada: ahlpplng I• SS 
Overaea a add 10% 

rechn1c a1 inlo (203) 656-1806 

~:cde~:~,,o~Tly 800 221 •0916 
Connecticut orders (203) 348-9436 
All lines open weekdays 9 to 5 Eas tern lime 
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Circle 87 on Reader Sen·ice CarYi 

WE OFFER: 
1. 	Same Day Service - All orders 

shipped, insured, within 24 hrs 
2. 	Guaranteed Satisfaction - Lifetime 

warranty, 30-day return guarantee 
3. 	 In-stock Inventory - No delays, 

no disappointments 
4. 	No Minimum Order - Quantity 

discounts also available 
5. 	Pre-Approvod Purch<1se 

Orders and Visa & Master­
C<1rd Accepted 

AND GREAT PRICES ! 
5.25 Black Di sks. DS/DD .. .36 ea. 
5.25 Color Disks. B Colors 

Available, DStDD ..... . . .46 ea . 

5.25 Black Disks, OS/HD . .82 ea . 
5.25 Color Disks, 8 Colors 

Available. DStHD ..... .94 ea. 

3 5 Blue or Gray Disks , 

DSI DD .... ......... . 1.12 ea. 

3.5 Color Disks, 5 Colors 

Av<1i lablc, DS/DD _..... 1.28ea. 

3 .5 High Densi ty, Black 

only 3.80 ea. 


100% certified and tested. 

Error free life time warranty. All disks 

include generic white box, Tyvek 

sleeves, labels, write protect tabs , 

shrink wrapped. 


CONTINUOUS FORM LABELS 
s;ze /lcroos Box Oty. Pr;ca1 1.ooo 

23/• x 7/ 16 1 across 10 ,000 $1.95 
23/, x7/1 6 4 across 20,000 $1.95 
2•12 x 15116 1 across 5,000 $2.18 
2' /2 x15l16 3 across 15,000 $1 .98 
23/4 x 23/•' 1 across 2.500 $12.00 
23/4 x 1·7116 1 across 5,000 $3.00 
3 x 15/ 16 4 across 20 ,000 $2.00 
3 .3 x 15116 4 across 20,000 $2.05 
3' ' ' x 15116 1 across 5 ,000 $1 .90 
3'12 x,1 511 6 2 across 10,000 $1 .90 
3'12 x 15116 3 across 15,000 $1 .90 
3 '12 x 15116 4 acro ss 20 ,000 $1 .90 
4x15116 1 across 5,000 $3.21 
4 x 15116 3 across 15,000 $3.21 
4 x 1·7116 1 across 5 ,000 $3.25 
4 x 1·7116 3 across 15,000 $3.25 

Prices Quo1ed for full boxes only. 
• Designed for 1he 3 •12- disk. 

"The Quality Disk & Label Specialist 

Since 1982" 


1040 Broadway 

Westvil le. NJ 08093 


609-456-6996 
FAX# 609-456-7172 


All products assembled in the U.S.A. 

All orders FO_B_Westville, NJ 


C O.D. orders add $2.20 
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Wmerican 
Semiconductor· 

Complete units 
as low as 

/mo. 

$35. 
• 

XT, AT, & 386 Compatibles 
Not a Lease-You own it 

* 2,500 Service Centers! 
* Instant Creditl 
* Technical Support! 

Call for Details 
1-800-825-SAVE 

Circle 19 on Reader Service Card 

Cross-32 
Meta Asse1nbler 

T:1blc b:.iscd mac r o cross-ussembler usi ng 1hc 
m:'l nu fac 1 urer·~ :•sse:mbly mnc:munics . 

Includes manual and MS-DOS "s<emblcr disk 
wit h Iables fo r alf of the foll owing processors: 

1802 64180 65C02 658 16 
6801 6805 6809 68HCll 
680XO 80X86 C01'400 C01'800 
8048 8051 8085 8096 
TMS320 TMS370 Z8/Z80 .. .MORE 

Users co.n create tables for other proce.ssurs! 

Cicnern1es lis t ing , sy mbol tnblc nnd hinary, 
ln1cl . or Motorola he•co<le. 


Free worldwide airm:iil shipping & handl ing. 


Check. MO. VIS/I or MC: US$ 199 or C NS249 


Universa l Cross-i\sscmbkrs 

POB 384, Bedford , NS 


C''lnnd:i R4A 2X3 

(902) 864- 1873 

Circle 267 on Reader Service Card 

AHIGH QUALITY 
RS232·RS422 BIDIRECTIONAL 
CONVERTER AT A LOW PRICE 
Changes RS232 MoGtl 
Oa11 Streams lnlo M1709 

RS422 Com palible 
Oala Strums 

Cot1~·t11~ RS2J2 
rm~ ':. 111 lono th«t,mc.­

S89.00 
1one 10 three) 

over 100 $ 59 .90 

list 

HS.&22 !.!JIIOJllJS on CJ 't 
r-cntJl h'), Ill J 000 ''°"I Wh 11" h11'NIQ 111(111 l!O•'.!:' l'llfl!U!lll', Im uw •!1 

11•1ti;~. 1 • ..1l l'tt ,•11011mrol '. lt1 " rHL'<h1'•! tll.l• C.. I, oo~:..·!JI.. tu• rtS?32 
l!IJUttltl'I'~ !11'·JlC l"~ ' u<h I'\ .m !RM l\4'1'.nt'd' cnn•puttr !u 1!1\c1ftlfr 
with :m ns.;;i,;i t:QUIPJ;t!d df"'lCI! lnc.lud~ 1•1 lf1c !11.1'1/ ll~t':. OI 1'11". 
rnm~r li'1 ~ ltlt . 1 !ul.!~ tu lUn'll1un•cJ :~ ,...:ri J. nt1fl< '" J\ J~0"1A!1011:. 
u•tm :Ml' 1•1u1111 mu11un L'"''t111t.,. rni: ,u1111nc•1,1de-; ii ont.~r ~1motf 
C.i!Oll'.-fltr l(l! l)l(l(tl;1ll' 

~ ANAHEIM AUTOMATION 
<noF 01,1"17"1J_·• ~ .111r li1u•1r1rn CA 1J:>801 


u'l -1 1IJ'l;J b9QO li'tr, ."J,'8;it; '-'Ct ~ AX ' 1.1 9'.i:'· 7 


Circle 22 on Reader Service Card 

8051 SIMUI ATOR 
for lh e IBM P /XT/AT $99 
The 8051SIM soltware package ass1sls 1n 
Ille debug ol 8051 family programs A screeri 

oriemed. menu command driven program. 
8051SIM simulates Ina lnlol 8051 family ol 
single chip mic rocomputers. This learning 1001 
also speeds up lhe development process 

8031 DryICE $199 
The 8051 Dry ICE is a hardwarelsollware 
package thal allows you 10 dump and modily 
memory , execute and 1race 805 i ram11y code 
in your target syslem Hardware connecis 
belween target syslem and any se rial po~ 

HfE HiToch Equ1pmGnt Corporal 10n 
9560 Black Mounlmn Road 
San Diego, CA 92126 

(6 19) 566 - 1892 

Circle 113 on Reader Service Card 

'ft,'" 

GANG/SET
{E)EPROM 
MULTI PROGRAMMERS '" 
• odel 135 i1 a SCT Pr09rammc1 GANG Oupl1ceror 


& UNI VEASAl Dtfl.'1ce P1Qgramm(lt 

• Proyrzirns vutualt 'p' .1111 2"4, 28. & J,2 .p1(1 IElPAOM:!I 
• RAM expond:ible 10 2 MegaSv1e. 
• Qp1t0n111 SUPPOrI for ..t O 01n EPR OMs, Bipohu PROMs. 

40·pm M11:•0>, & IEIPLDiGALIFPLA'< 
• DATA 110 · 0101otol c:ompauD1l1 ty 
• 18-Monih WARRANTY & t2 Monil1 fRH Oev"• 


Updmc-s 


1-800-523-1565 
In Flor;doo1-407 .994 .3520 

Circle 44 on Reader Service Card 

T urboFlow $69 

0 :1~ t ro 1i E lt."Ctro n k s Im·. 

6tu S... hcrnrnn /1 llM . kicha n l.. 011 . 1~:\ 7$081 


AJ J .._(,, h ( \ -1 l l'u\ S.:tt l<1trr1~n 1. I e l.fl~ fC'1Jc nh .:.Jd .~ '< \.o.1 1n 1." 


Order Toda)·! J-21.t -669-2137 

Circle 75 on Reader Service Card 



~rlorl~_~_n_•~~~~ 

hi' 11 1111 11:11 1· 111 \ ; \ pl'rform.1111\' \ · R.\\\ \ (;.\ 
lrn111 \ 1di<• - 1111 11h11 li" l!HI '. . \ (;\ h :1rd\1.1n· 

,11111 p:1t 1btl111111th th1· ' 111i.:nor pt'rfnr111 :111n· ot 

\ R\.\ 1vd111 11[nh'I lu g111· h1glhpt\'I n1i.-r. 11 11111 

I \l't' lo..!011 l 

\ 1(.\.\1 \1, 1 1, \ IKl", h.m!11:1r1 11111 1p: 111 hl1 

\t llh ill· If',\\ I 2 lh)pl:11 ltl.lpH It·~ I olh-r tlw l11gh· 

\l.11 11:11.. !tl1 11101 1..d 1ro1111· 1111 .h .11ll l otlwr \I,\ rq,:1,hf " 11111 

tlu11111h't i11·d In II \\\ 
• 11111",. Ill\\ I . ~ \( i \ t Plll!'.llii •lt 

• \\ ,,rk_, 111 I~ · \T \'\\ :11 1tf I'-' ~ 111< ~ lt·l ;11 
• I i p111 :111 :1lng r11ft<1 ro111w111 •r 

• 2 -h~ \l<.\\ l ll lllll11n 1•\p:lll1bhl1· I ll '\~ ~ 

$554·99 
K11.11! ~ -·Mm 

VRAM 
111!,;1 ll. 11 1.!11 111 \i.1l" ' \ kll lllf\ 1 \l\.\.\1 1 11 :~ dt1do1i.d '" llltrl 

1!10 l11gl 1 'i'""I r" 1111r1·1111·11 1> n !ugh n -<t1 l111 1111 1 11dL11 :1ppli 

1.1l111ll ' \ !{;"! .1di\, ' i'"'d 111 l'i11 11111:t1111g 1111' II :Ill )I. lit" 1', lll'l\i 

I•'. ' lt111t·r !lit\\\ d 11p) l 111 11 111111 \ K\.\ \ 11\'l11 10log1 11.1, 11 11 !t 

.11 .11 1.1hk 1111 ' I~ ' 1:1h.1o ·d 1111.:h prt t\ ·1 ! gr:1pl11.-, i1'1:1r1b !~1 1 h1 

1!t~1 ·i 01p1i ! ).: .li ll~I clllj 1- lill' \-\(i \ - \ 1d110 ~\It' ll \\ ,L\ .1hl•. (II 

hn1 1g 1 11 ~:!1 111·1t11oloh'I 1!01111 lo :1_,,.,1 ,1 hl1 pm•· 

5 YEAR WARRANTY! 

V DEO SEVEN 

V•RAM VGA 

VIDEO'\rsEVEN 

QUANTLM 
No-Slot42.7 Mbyte 
ClockHard Disk $279 

\!OHi ' l'l:CTICI LIU ~l'l.CI IL' 

\I! \ 11 lt 1 ~~m II 
\ fl 1 11 !11 ~"11t c;~ 

.F1 \ \ 11 1 1 1 ~11 1 1 + 

s~')') '>'> 
$I l)<) l)I) 

\);<)l)l)l) 

T.1\;111 12; 1;rt'tl l 

l'. 1\.111 I ! I \111h1" r 

C11 .I 11 d Tim Turi" 

Sh11.1111 

~ - ., l)l) 

S2-t9 'l'I 

\ JI \ \11 ! 1 1 ~1111 \I 
r .1\:111 --11 l'[u, 

~ l l )~ 1. t)l) 

s1t)<) l)l) 

\1 d" ' - \ J(;\ \(, \ 

\ Hit<i - 1·: 1,1 \\ fll •• 

: 2 1111.l'J 

$,{l)</1)1) 

PRODUCT ANO PRICING MAY NOT BE AVAILABlE IN RETAIL STORES 

Circle 105 on Reader Service Carri 

I .WO bps l1Hernal Modem 

Hayes $4999$2999 Compatible . 

, 1...1.1.J 11«1. m OC' I o l 

l f' • U..:n"'l""'" ,.,, 

abed 
PRIORITY (1 ELECTRON/CS 

'1.. 1 · " " ' . ~ 
" l h! ! t 'h11111111·1 ~t <. h .11\11 ..nll C\ 111 'I I 

~ (BOO) 423-5922 VISA 
....,.. FAX (818} 709-4362 

• '1.1, ,1.1 '1.·1·11111,.: • \1 • i1• t1111 11 t it,11l l11 r •'• 1. d ' 

• .. 11lt!' ' ' ... 'I l'l• I 1·• 1 I Ito ' lt l\. • 4111 li 11 11 1 

http:n1i.-r.11
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Tongo- Schemc11ic '''" 54 95 
Tango-PCB · •. •1 ·11 •. •. ••·" $495 
Tonge-Route 1 • ,,. .,. $495• 

Tonge·Tools · " . 1' 5295 
,, ''\ r! 1.. · I'"' ,,,.,,. r..... 1.~11 I l\'t.,j" lull·I H't' I >f ·111 1 I 1 

1 1·111b 1ln 1'1'11 p:,~: 11,r '111 \ l · \ \ ti 

:·~ ~ · 
\,111' 1.t• t,11 ~II 1: 11.'1• I800 433-7801 •·I 

Circle 8 on Reader Service Card 

The Ideal Keyboard cover! 
Protect your computer and ellmlnate down­
time caused by liciuid spills, contaminants, 
environmental hazards, etc. with VIZIFLEX 
SEE LS· the only keyboard cover tha t: 
• Remains securely In-place during the 

operation of tne keyboard and will not 
interfere with computer performance In 
anyway. 

• ts designed to "form.flt" to the exact con­
tours of the keyboard to provide superior
tactile sensitivity &feel for Individual keys. 

• Consists of Ultrafle)('Tlll material, a trans· 
parent, flexible "film" which allows all 
·marKlngs· to be clearly visible. 

VIZIFLEX SEELS are the only keyboard covers 
for your computer! 

Circle 271 on Reader Service Card 

I m I ·1 11 J.,,\, 1•ur \\h,·lt• t.11111h ..1 


1·.\11 II I-. i.:1,11•lm , 111m 11 1.1I ~11111 1. 11 1, 1 11 


••II\\ H l" 11M~ l.. ~,, ! '>\' U\l ' " ' di\ " "rl \,i ll , ,., 


' .in 1.... l.n • 11 h• I \ ~ ·r 111 h•rr11. 111 •.11 

FT,. DATA 
U SYSTEMS 

~71 -ft IN:;· l'll'O 

tNl)('IJ ' ' 6.!-\•k.'IO ~~tXl) ~7 ! · Wl\°' {C.•l1U 


h.''\ I 1l.1l1• '" r 'iut l r ~1 ! 


' 1 •111 " 11 . ' ·\ ~' ~'(»·~\ 


Circle 98 on Reader Service Card 

Ok ldJta ML 8 2 A and ML 83A Pr in ter> : 

IBM EMULATION ''PWS" 

PC-WRITER­

~"' "' ;;:~~~ow"
~ '" IC•' ' •dd•rn., 
Mon• v b • 'Qu • • ~M te 

• FU LL EM UL AT IO OF TH E IBM PC 
GRAPH ICS PR INTER 

• LHTER 0 ALITY PA IN l llG 

• EL IT E CH AR AC TER PITCH 

• SUBSCR IPTS SU PERSCR IPTS 

• OOT AOO RESSAB LE GRA PH ICS 

• FRONT PANEL FEAT URE 

SELECTION 


To Order: (71 4) 261-0228 

0 RAINBOW llCHNOlOGllS. INC 

1801 l ·A Mitchell So., Irvine, CA 92714 
(714) 261 -0228 Talax: 386078 

Circle 227 on Reader Service Card 

PROGRAMMERS 
FOR IBM PC/ XT1AT 

I Sclecl Device with venOc• name & iype number direct• 
I Enob'c u>e1 10 set uo P1ogram Pulse 'I lh pp Vee 

Over ·crogram Put.Y.! '/l(Jlh &ltcr.11 n Counts 
I C;:pablc ol SN & 8 ' I 32·Ms wldo-worO pr0<J-.mm1nq 
XPGOOOA Aoao1er & cab~ 1r.s~111s 1n PC lor SSS 

conn(\(.hng progr .1mm~r ~Ktefnatry 
XP6001 I·«>e•ct 11,l ·o:s EPROMs pr09rammc1 5160 
XP6002 8·soc•cl I ';l ·b11> EPl10Ms pr ogram er S3 7S 
XP6003 I ·soc,et MCS·48 micros programmer S2 I 5 
XP6()().1 1·sodel .ICS ·SI mocros pr ramme• S270 
XP60 14 4·soc,e:s M·br.s EPAOM w <nml!'cr S260 
AT IOllA EPROM Eraw erase s 30 24·p>" ICs $195 

wilh im er 

0 OA'S MONEY BA~ WAARANTV 

Xcndcr Corpor:11i 1111 
: "~ ' hf\\t l•' 11n1r I : •11-1 ..n, n \J ,,·, 

I ll ~1 n•1 , .1 ··• • ll \ \ ll' l<J'\ \ 1•n th.·r 
I H :111 ..... 

Circle 280 on Reader Service Card 

fh1• 

LOGIC " 
tA H is o complct~ logic rl"11olopmo11t 1ys1cm 

• Comp1010 Sy\ lcm Including Pro9rommur, Sample 
GAL Oov1cci., Sohwo1e and 011 (obiing 

• P109rami. GAL Oa¥1Cc\ lnclud mg l6VS , 16Z6, 
20V8, & J9V 18 . 

• Allow:o. Pmtolyping o f 42 d1ffo t<tlll i. londo1d PLO'> 

:~'~~~~: ~1ri,~,~~o~dJE~~CAO~::~:d5f:::7.0 
' 
0 

• Software Updotablo. 
• JO Doy M onuy Back Guorc11 \l cc . 

• V.\n ond f.-.0 \l ef Cord ktep! ~d • 

CALL fOR FREE 0(M0 OISK 
Programmabl., Logic r.,chnologl.,s, Inc. 
PO. 8o,a 1$61 
Longmonr. CO BOSO! r .a1 , • •• !l" '-a i.u.ito·-... • . .t 
P1' (JoJ/ 111 9059 1¢'•.,• .,. ___ • , <11o1-•·­

Circle 206 on Reader Service Card 

S a '< • T •m• tilld Mol'l•r 

<'·••t 1•" 11 ... 1 'J ···~ 

H.\!<!"'.1111 J••· • ''"' .'l'I• 

···~ . .~ 
• lf!l •• 

I l"I'"'· 
u~ p,.g.., 

Av11ll• t1•• tJo.w 

"' 

'" ~ 1.fY ' I• ~t..lfloC1 1X..- • •t1:11 

\' ;c,..'t•:. ~·~ Iv CO'' ;uu• 111ro 
!:!ESlpr'Jd1.K"l"; !1n••· tt~ wn•lt1" 

1.:ro r•1, 11,,,t... .v,,11rit• "" ~'''J ~ ~ ~ ,,, 
"·'- " "'· l'+J , II' I/OJ!• ·1 :-:>. ~ · '''-' IJ. """'"' .,,,.· 
,J •·"Y .y·.'t11:t C U ~ l0 1 1) I 1,tt 

I 'r' '' l lu ' 

• • 1.,••t;A ( 

'·11 • .,,, llA.o •II 11 
1• •.r.1•1.._u .111dt;1,.r·1+1 t•r•1 u11~ 

·.'.'I •.•u1 ; ~•I' IJ .II< T", llftf I ;+o 
11• II 1111 pt•C.L'' ~' ;1 ,1 t •, ' ,H. I (II 

.. d.r.11· •1.,<I 

Cauo,w• lhr lu •iorRFr ~• . 
l\fl •ltll)O(l klod•yl ~~l.!ll.L.iJ , 

203-786-5 151 ~;; ' ". ,., . " -· . ' '"· 
• t:l'.1 P.',I · '• '1 i .11 ,_. , :••J I ' " I . .. . ,. ·:•.n1n)· 

Circle 71 on Reader Service Card 

Connects via RS-232 . Fully IBM com­
patible. Buill -in BASIC. Stand alone 
capab i l i ty. Expan d able. B att er y 
Option . Basic system : 16 ch . 12 bit 
A/0 , 2 ch DIA , 32 bit Digital 110 
Expansion boards avai lable. Direc t 
Bus units lor many computers. 

(201) 299-1615 

P.O. Box 246, Morris Plains. NJ 07950 

ELEXOR 
Circle 90 on Reader Service Card 

Get the whole 
sto:iy on graphics 

terminal emulation. 

Tc> find rn 11 more nbou l »oft ware 
1h:u kt' y<Jur PC e mulat e 
TEKTRONIX N 1IOS/ 6/7/9 ;t ilt! 
DEC VTltX'J N 1 c rmin:1' ~. 
c:dl or wTit r.: : 

0 GRAFPOlnT 
I ~l(l l., 1n m-. \ ·, ...-,.~, 11h' I , ''llt (' '.' N' I 

..:,,,,n I·•·< ('A i,, l.'•J 1l(\A 1 / I ') ··1~, 1 

Circle 106 on Reader Service Card 

http:l.!ll.L.iJ


Daisywheel Printer...$198 

satisiaction 1 

Guaranteed! 
Since 1975 i 

Turbo-XT ~(iJ]A
$398 -ii!!!!! 
• 4.77 & 10 MHz ' 
• 640K Motherboard with 256K 
• 8 slots • 8087 socket 

• 150W powec <uppli '::" i 
Turbo-286 [=] 
$998 :--. 

• 1 MB Motherboard with 640K 
• 6 or 10 MHz switchable 
• 8 slots • 80287 socket 
• 200 watt power supply 
• 1.2 floppy disk drive 
• Hard disk/ floppy controller 

Option A ... Add 1148 
• High reso lution amber mcn ito r 
• Graphics card & printer port 

Option B ... Add 1258 
• Hi-res RGB color monitor 
•Graphics card & Printer port 
Option C 
• Hard disk drive 

30 MB tor XT 40 MB ror XT 40 MB For AT 

odd 1298 odd 1398 odd 1348 

1200 Baud 
Modem $58 
1200 baud external ... .. . . .. . . s88 
2400 baud Y2 card internal ... ~128 
2400 baud external .. .. . .. . . . ·168 

30 MB Hard Disk 
Complete kit with 
contro ll er @ 
1~~~/:~~.8. ..• '188 

20 MB PC/XT Kit. .. . . ...... . >248 
20 MB Card .... .... . .. .. .... s39s 
40 MB for AT .. . ...... ... ... s348 
40 MB PC/XT Kit ..... ....... s393 
Mountain 40 MB Tape ....... s398 

360K Disk Drive. 
Half height , $68 I 
Direct Drive • •' 

Tandon TM100-2 full height . sag 
1 . 2 MB for AT .. ..... ......... sg8 

51/4 " drive for PS/ 2 . . . ....... s21s 
720K 3 '1?'' disk drive . .... ... .. sga 
1.44 MB 3 Vz' ' disk drive . .... . s128 

Amdek 310A $98 ,0D ® DIGITALRESEARCH" $0 rMS-DOS 4. 0 . . . . . . 88Best sel ling hi-resolution DeskJet . 
non-glare amber monitor 

intef Math Coprocessors 

8087 S9fl 8087-2 •138 
8087-1 ;198 80287-6 >178 
80287-8 s228 80287- 10 S288 
80387-l 6 _s468 80387 20 ;728 
Mouse ~ 
With Software r:-__:~ $29 

~ 
LogiTech mouse · · · · · · · · · · · · · >78 
Mouse systems mouse · · · · · · · sg8 
Microsoft mouse ... .. ....... s108 
Fas trap trackball ....... .... .. sg8 

Daisywheel Printer 
26 CPS 

$198 
40 CPS 

$298 
Diablo compatibl e. 1 year warranty 
Parallel Interface I interface 

EPSON 9 Pin 
$198 LX -800 

Near Letter Quality 
FX-850. FX-1050, EX-800 . .. . Cal l 

EPSON 24 Pin 
$369 LQ-500 

Letter Quality Printers 
LQ-850. LQ- 1050, LQ-2500 . . Call 

Fh.D'11 HEWLETT 
a:~ PACKARD 

L~;e;~~ll~ 

Super 89 in 1 Font 
Cartridge ... . . ...... .. . .... . s39a 
Extra Toner Cartridge ... .. .. . s98 
PDP 4 MB RAM card w/ OK .. s19a 
1 MB s343 2 MB S648 4 MB s1148 

HP $698~l~i·· 
PDP 128K RAM sg8 -:--;..; . 

VGA Package OD Extra ink cartridge s18 

~onitor & Card $648 0 r Laser Printer '--~~;:. 
• 800 560x 
• Up to 256K brillant colors 

Hi-res EGA card 640x480 .. . . s128 
EGA monitor 640x350 .... ... s373 
VGA AutoSync 800 x 560 . ... >498 
NEC MultiSync II 800x560 ... s598 
RGB color monitor 640x240 . s258 
Vega VGA card ... .. ........ s27a 
Parad ise VGA card . . ... . ... . s273 

$1198 

Deluxe joystick . . . . ....... . .. s24 


Place orders loll free! ·········-==:;==================:::===
~~~:~:e~~\,~;~;: ·1~~:~;:;~~;;~oJ~llE COMPUTJER

/\II o lh c rs 1 213-973- 7707 

Fax machine 1· 213·675·2522 


Prices r11 OLH c1gh1 s101c IO(..<rlrons wrll b w e accept c t1ecks credrl ca rds 01 pu 1ct1ase 
...JY0 1 W c.· , 1c, ,. c.1 d• ·" 1,_, . U• • .:,0 .1 1, h1ghe1 o n some 11e111 ~ ord ers r o m '~ua11! 1 a fr r rns and 111s t1 1L1t1ons 
H~w11 1, r r1 (' ,,1 .1 ,,r 1'"IO~l --; · SG -1 .....~Calllomla No -.u rct1drqc on c1ect11 c.,,ud or c!ers CA. 

X & GA 1cs rden t s acld ;ilcs tax P11ces & 
av<irla lirty sub1c 10 c hanq i: wr hou 
notice Sh1pp111g & handlrny cti; rr qe '.> vr a 
UPS ground SOC ' lh UPS arr t 00 lh 

S n1y r1 1.1 M rn rmum c harge 3 00 
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Circle 83 0 11 Reatler Servicl' Carri 

Discover the 
Difference ... 
2 FJffi LIFETIME WARRANTY 

". ...~ 
./ Pkg'd in G d1floron1 colors. bu lk or ~:iced COLOR 
.I 1 00~ .. 10.r.1na .1nd c o 111 d 

I Cuoran1oed c hpp1 ~ lovol ol GS% or abovo 
./ lr,C ll :dos lyvok nnveloµus (not pape1 ). w l'l t9 proiuct 

l~b:.; u11d user I Jbc l ~ 

./ Oua 11y .11 nllordable price s 
s-1 ;4" - 48 TPI 
DS·DD 

OS·HO 96 TPI 
IBM·AT Compal lblo 

.49 

.59 

BULK 
COLOR 

OR GRA Y 

BOXED 
COLOR 

.90 

.99 
, r.C iii r.1 America'sI• EN EClt Premium Quality

Color Diskettes 
,/ 1 IMEL LSS WAR RANTY 
/ /5% • cl ·pp1n g level qu;:i rnnitJed 
./ E;a ct1 di sk 1 OQ":o U!i.led J nd ce nihpcl 
,/ 18 COLORS lor dalo o•g an1 rn1ton 
./ f' {lS inclu de ~ IOC''IJO S wip tab-.; . ID l;tbnls 

5-114" · 48 TPI OS.H D 96 TPI 
OS·DD IBM-AT Compaliblo 

.84 

.63 
PLASTIC STORAGE BOX 1 3 9 

COLOR • 

3-112" • 135 TPI 
DS-00 CO LOR 

1.75 

AUIK 
COLOR 

PLASTIC 
STORAGE BOX 

1.15 
3·112" - 135 TPI 
BL ACK OS.MD 

4.50 
BASF 

5 · 114 " 

48 TPI OS-D D ....-''_.'"'"­ sf 
OS. HD 96 TPI 

IBM-AT Compa l iblo 

64 ... t'~- -

; .1f2" 0S-HD 41(@)1
4.50 \~ 

.94 
3- 1.2" OS·OO 

1.34 
Call for best prices on Data 

Cartridges elikan Ribbons 

5- 1'4" • 40 TPI 
OS.DD 

.72 
OS-HO 96 TPI 

IBM-AT Com pn l lbl o 

1.48 

TERMS : P 0 orders ilCcuptod govl.'n ln1on1.J nd schools on 
ncl 30 SHI PPING : U S orders ~dd S3 00 per I 00 d1skc11os 
r. r lr.ic11on 111orool. add S3.00 lor COD orders 
PR ICE PROMISE : We will boiler any lowor doli vorca pncc 
on lho snmo nr0<1ur. ts ~ nd qu~n111 io s advertised nationally 

1r I 1 ~"\.'!'::.· -
- --­ ~ . VISA ' 

• 1. 
Toll f rno Ord r Uno 

1-800·233·2477 1·801·561·0092 

~ rsc INTERNATIONAL- ­SUPPLY COMPANY 
1376 W. 8040 S. /WEST JORDAN, UT 84088 

HRS: 8 AM TO 5 PM (MTN. TIME) 
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EPROM 

PLO 

Ml RO 

Gr\ NG 

SET 

Or 

Circle 187 on Reader Service Card 

9TRACK 
TAPE SYSTEM 

P has1.:<l PROG RAMMER 
$599.00 " 

Fru111 I I J\ a m c )'u11 (,{111 T r11JI 

LOGICAL OEVICES, INC. 
UOI N. W. 6~th !'lace, Ft 1.ouderd•I<. Fl. IH09 

1-R00-3 3 1-7766 {'0~ ) 9 7-1 ·0967 

T d t•x 383 14 2 f'ax 005) 9 7·1-1'153 1 

Circle 142 on Readu Service Card 
(DEALERS: 143) 

ON TA RGET ASSO CIATES 

Produ.: ls and Se rv ices 


for 11cs ign and Manufactunng Eng1n~e r s . 


C\\. '.\lctlc. r 

PS/2 ~~====~ASICs 

A d3plc r Or.1ckc1 Sets 
Bum-in Mocher Boards 

W e w i ll move your PC/XT/AT produc ls 10 1hc 

Micro Cha nnel. or create your new design. 

C ALL : (40!! ) 980-7 11 11 
ro r our Free C313log 

ON TARGET 
TARGET 
TARGET 

... 1hc PS/2 leader, _ 

FOR IBM PC XT ,AT 

• Ma1nl ra1ne 10 PC Oala l1ans1cr 
· H1gl1Speed Backup 
· All Sollware Comple1e Syslem 
• Serv1c• and Suppoll easy 

lns1a11 a1 1or1 

call (818) 343-6505 or wri le lo 
Contach Computer Corp. 
Po Box 53 ram na ca111 91 356 

CONTECH 

Circle 68 on Reader Service Card 

PALMERASE'" 

World's mallesl UV Eraser 

..• 

PAl..\I ERA~F " l Jll l'fN' 20 ! ·1 lll. . ind 
·IOp111 El' RU~b in le" Ihm I 111 i 11 11 1e'' Al<11. 
IJrgcr cr.~cr> Jrc :11 J1l .1hk 111 h.imlk EPUh, 
,\ llC.R( h and 111h.-r l I er J' .1hk 1ln iLn 
f' lc.::J.'tl' t::!ll tm.J:t\' for more.: m lorm:i tion 011 :rn 
<:r J>tr 1lm '> n~h 1 (or ~ ou 

LOGICAL 
D•v•c••. INC . - - ­

120 1 Ci\\ ' M1h l' IJ<1· , H I Ju1kr1IJk , l·I .1.1.ln<l 
1-800 -H I · 7766 • 1n H1m JJ (.I ll ~ I •i-~ · 0%-

Circl~ I44 on Reader Service Card 
(DEALERS: 145) 

IEEE-Z 

Easiest IEEE 488(GPIB/HPIB) 
Interfaces for your PC, PS/2, 
Macintosh, HP and more! 
• Controllers 
• Converters 
•Extenders 
·Butters 
•Boards 
Please see our ad 
on page 140. Call or send 

for your FREE 
ir\+ Technical Guide 

LLJ Lech (216) 439.4001 

25Q71 Cannon Road • Cl• v•l8nd, Ohio .U146 
Telex 6502820864 • F:ix 216 439-4093 

Circle 123 on Reader Service Card 

Circle 287 on Reader Service Card 



Every year since 1973, cuslomers from virtually every na1ion in !he free 
World have chosen Calilornra Digital for their data processing requirements. 
11 Its computer, Gallfomia Dlgilal has il. .. complete mrmsystem or just one 
microchip. CaJllornia Digital offers over 10,000 unique computer products. 
Regardless or how speclahztod youi data µrocesslng requirements ... 
Cafifomia Digital is your one stop shopping solutton 

Iden! 1(1.1 CAO/CAM nOO [R,~.k r~ publMmg flPPlk:nhon~ Tht1 Rohmd 
COt240cob'fl'IORIUf hWI.:. 10>0tuti0nOA 720Pt., cl'by .;()() loltt.~0011 3tmm 
cSQ.I pi:Cfl 12·• non Ql:Uo !".CfOOCl VGA r.pcohr..ar~ In 1Cll modn FGA 1n 

~~=rnuo1l01 wwJ c.tauJ pro~ 1ot.-W 01 uvU! SIOOS Ca lor nia 
Otg11al l'las modo a5P0C1aJ porchMc M0 1s ntllctootlcr in~ C0 / 24030d tJ.:> 
column VCaNEGA9r11ph1C crud for only $389 

20''Analog CIJ/or 

l!J8K16$9 
Fvm try g.itlloof•t'VJ n clM~oom ol :.l\J 
don::; <llound" 1210Chf1"IO<\lt0t7 lh1:. 2'0 
inch an.i tJ f1GU mon:tor ,.., tho ido:d 
&OluOOn High scroonro'SO!tr!IO'IOl 1200 
Pl • L-1~ tJy 950 1u'\u'l a'bN extra l1norsctau 

fh(' Srnnn.~ 1m ;.MOO ollcr•J .ill lt\.11 ro.11uuv. ol l n t l."l~ft·. Srn:n1 t.~ vJ• 
lo t a r.1C ltOl'l ol tha orli"(l No'.v 1<\ your oppor;untly 10 uuicr ·1·..... •l '? :. • 
11K.Xk:lfnl0tontySZJ9 Alaoav anot>Ho ' TM Mtnt fo :1m 1100.1• ~ ·~~1 1 

Wllll()Uf !ho dolS IOolcll"ll'J llk O QOt' b.1JIJ 1--------------------,-----1 
MOD EMS 

Avu!l.l l( 1200E uucrn.11 H;1y01 (:r'lm(l.'lt•blr­
C rS 1?00tJ.1uc.Jt0<)J1Jm 
H~iyos Sm~••t1nv. l1 •m ='·100 u.1ud muooo1 
Smant~Jrn 2.i.00 H.i"t•''l C<:w ''Oilt1r.!1• 
Smanet\m ll(X}l\.'l'f('"l~ahblo JOO, 1:xio 
Srnartc a.rn 1.!QOij 16M t 200 :n10 C<ll<l 
U1tr,1tmh l?OOtJ.il.1,U'WJ vo-co l.k:I: ?0:' 

..,,, .. 
256 ColOrl Ana VGA compaltb&o 
Suptr v1lut 0tig'1al)y liotd '°' D'llof 
$2000 Onfy lSO nv:itlnblo 

40Meg_. Tape
Back-up 

1119­
He ad Crnh. Power Spikes or Jusl poor disk molnlenanco ... 
Don·1roosc rfa.t.:i because you didn't bac:k up_ Thu Al\140 IS .1n 
1noxponsrvo w.1.y to s~ vc ."'l.nd ros1orc hlo!: in lho event mat your 
ao1J nas ooon disiroy o 

us Robcohc~ 2·100 0..'lvt1 n'"'"' 1nh ! '1..1 

U S RoboliU'OCIOODO:. Coof10<HST 
S!CJn.'llm:ln Mm VI '.JOO ! ,.,ud 111h1m1ll PC 

fhc H1l..tc:h1G721XU1 s a lour color 11 b)' I/ (B s1Lc) plotter w 11 

~~8r 1 °-f4~;.~~~~iti~~~~:1~:1 ,~~*itt~ ~~,,~~7~1~~~,l~,~~1~11c~~~ 1 s 
RS232C compa1101c 
The G72 plo ts 31 ~ l~st 01gh11nchc5 per ~.xond In axl.11 d1rcc1ton 

This ·10 megabyle hall h igh! ••po back rs manufactured by North 
Amcncas targesl producer of data ru1novul t.>qu1prnent 
No need to purchase a scparalo 1.ipo co11trol lt1r tnu ALU40 
anad1cs d110 1ly 10 y o ur c:ir:.1s1jog lloppy disk c:on1rollur Supphud 
sollwara ollows yow compuror 10 back up any time 01y or 
NighI. Come b~1ck In tho mo1nnlQ and 40 mognbytcs ol 11rcptac 
ablo C1~ta has t>oen storod on one Scotch DCt2000 data cassotto 
Bacio. up ontiro hard disk, modiltod hies only. or by Mc numu Lu~s 
of data 1s 1n-0viloblo bvt whoo you aro backod up on on ALLt<tO its 
rlOI a catastrOPho 

TEC501 'h height egl.slde 
TANDON 65U2 360K, '12 ht. 
TANDON 101/4fullht. 96TPI. 
FUJITSU 5V•" half height 
MITSUBISHI new 501 half ht. 
MITSUBISHI 504A AT comp. 
TEAC FD55BV half height 
TEAC FD55FV 96 TPI, half ht. 
TEAC FD550F for IBM AT 
PANASONIC 455 Half Height 
PANASONIC 475 1.2 Meg./96 
Switching power supply 
Dual enclosure for 5 V•" drives 

3 '12" DISK DRIVES 

SONY MP·53W 720K/Byte 129 125 119 

SONY MP·73W, 2 Meg. 159 149 call 

TEAC 35FN 720 K/Byte 129 119 115 

TEAC 35HN/30, 2 Meg. 159 149 145 

5 '1• " form factor kit 20 


8" DISK DRIVES 
QUME 642 double s ided 189 179 175 
QUME 841 single sided 119 109 99 
SHUGART851Rdbl. slded 319 309 299 
REMEX RFD4000 dbl. sided 189 179 165 
OLIVETTl851 189 179 165 

.ind ol1~von 1ncho nt an nnglo ol 45 do91t:c:i.. Tho plonor also 
features asell conl(lmed dig11141ng lunc11on lhal allowsc1.1ta 10 be 
cn1cr d into your computer from ptintcd , ,,ph::; arid bh;c pt1n1:;: 
Fot1r rMlmonl color pone; arn o;upphort w ith !ho plo11.-1r tx.i1 .1 w 1 o 
vAriP ly ol 1 .hn1r.:ll pons aro nv:-i 1l.1!1I" 

Thi:~ CutiJ ltom $.h(~ Vu II,.~ ComcvtCt1. INtUl t._~ ~t> ~ rt'' • 

mabc: head unlo.Kl;t1q l!>w.al! d11vocouo!Odw1lh a2Kt b'(tll "•"'.! , 
.ldv.1nc.cdOMll r-.A)l1!ru•1t•1 lor n l.1.11mum rt•i.;ib:oty :10 OQOtmui t.t lm 
2 y~.H w.lff.lflfy tht• tii. .._. 11..t.J',I f't.'1' lllt."'l} .J[Jyt1..• t\;tt1JI .1111,1v•) t.1(JI•• 
A1vi.tvnl;it'olo11l(l"t0~.~ \.c-taCructal D"ly$4 1!.I 

-
40Mega/Jyle HattiDi1/t Kif 
~~~d~vci'.~~t,~~~~~r~~~~~~1cs'J97all !or only $397 
The kll 1ncludes the a 40 mil · 
lr second Miniscnbe 3650 dnve 

Tho NCC PC/6500 lno:ou c;omputOf 1nc.orpor.111r.. ,1 2~ hno hqUICl 
Cf 'j !lluld• ~,pl..-.y ;met moOom Ulm ~.. Odoel'fy r11to ttrn/ llJ/ 1I wall 

~1~1r;;~~~::~:;;:~~':ttv~":,::,.~=.;·I~~~:~:: 
mnoon JhO c.omou:M t'll~ 1nclvJo-.. bolt1S11mll 1md ConttOf'MQ 
paf~'lltcl flOll!o p.ldU)IJOO lf1 llllS SU pounrt l:tfllO() 
lhr.; IS tr11• IOiml OYnpulftf lfll" Roo3 ors. in~Ufflf'lC"U ouovlo Of .my 
1norvvtual ltlnt fOQ\•rM ll't"lmOdlillO OCOX.il lo 1 In 1nlnnn:iunn 
JlOM M~ t~n1t.1Jon softwrun r.pm,..-1-.t'IC4"1 ,,nd 
Word~U\1 al~ tn.lku thu 8500 A91001 compu (If l0t ~UO<tots 
f1Joo.. C.Jll 00 lriVl..'l.lerrnd llom rP\t5 CPI M GQU'V!Jtltf lo llrty oUMX 

uv:fud•"'J "'° fBMIPC 

HealllH/89
CtJmpuler 
1119 

Hwd 10 botinvo 001 wo touno" sr..1~ OI bt :~now /.N'lllnlt to:r.tn 
Mocktl Hl8!J C:Off'(>u!nrs ThOso comcut&t'S lo IUI~ II'\(! 7J l ·OO 
C PU nnd opototo undo/ CPl lA Tho vtH •OCOfPOl'llkY.. .:i 12 inch 

~=ls;;,,~:Q)~!~;;~J~r~.~~~::~d~~:~rut.~ tor 
!OalO. wf\lk> ~ I.e.! WO ilto otlorrq ltWl HIM ."\f nNr $17 
W0td prOCosslnn and communienl>Ot1 Wl'Hn1 0 inc~ 

1---­

and a hall slot Wcstuin Digital 
controller. 

fi'l'e Inch Winchester Disk Drives 

Price dots nof l l'ICludt Ctil'lltollcr Hth two • 

SEAGATE 225 20 Meg. y, Ill 239 229 
SEAGATE 2J8 JO Meo. RLL 259 249 
SE AG ATE 25111 SI M. 28111S 459 445 
SEAGATE 4096 96 M 3SrnS 659 639 
MINISCRIBE 8425 25 M 65111&239 227 
MINISCRIBE3650 SOM 61 ms . 419 399 

' 	MINISCRIBE 6085 90 mog. 795 779 
MINISCRIBE3053 25 ms . y, hl.459 439 
FUJITSU 2242 55 M. 35mS. 1299 1229 
fUJllSU 2243 86 M. 35mS. t695 1619 
AOO IME A0·204E 53 Meg. 895 859 
MAXTOR XT1140 140 Meg. !595 1550 
MAXTOR XT2190 192 Meg. 1919 1875 
TOSHIBA MK56 70 M. JOmS. 1289 1229 
CONTROL OATA WREN " V" call 

• Wlnchesler Conlrollers tor loM••• • 
XEBEC 1220 wl!h lloppy conl•u•<L· 159 
OTC 5150CX 119 
OMTI 5527 ALL conlroller 99 
ADAPTEC 2070 RLL conlroller 99 
AOAPTEC 2372A 111intorleal 159 
WESTERN DIGITAL WD11002 WA< 89 
WESTERN OIGI TAL 1003WA1i m Wll< 139 

WESTEANOIGITAL 10071WA2 ESOI 239 

• SCSIJSASI Winchesler Conlrol1cr~ • 


XEBEC 14 lOA 5\'•" tool prlnl l39 

WESTERN DIGITAL 1002·05E !> '.• 229 

OMTI 20L 89 


• Wlnchesler Acces.orle s • 

Dual lloppy enc . and powerMrpply 59 

Winches ter enclosure anO ••ppty 139 

Swllchln9 power supptv 49 


One Two 
49 39 
79 75 
99 89 
95 89 

119 109 
149 139 
109 99 
119 109 
149 139 
109 99 
119 115 

Ton 
35 
72 
79 
82 

105 
135 
89 

105 
135 
89 

109 
49 
59 



IC'S IC's, Parts, Components...Shipped Fast! 
West Coast's Largest Selection ... Call for More 

Memory 
Expansion 
Modules 

CDHIPAQ® SIMM 1Mb x 9/IBM, 100ns s550.00 41464 64k x 4, 100ns 
SIMM 1Mbx8/APPL, 120ns 450.00 4146464kx4, 120ns386/20 compatible SIMM 256k x 9/IBM, 120ns 130.00 41464 64k x 4, 150ns 
SIMM256kx8/APPL, 120ns 110.00 416464kx1,100ns 
1MBIT1Mbx1 , 100ns 38.00 416464kx1 , 120ns 
1MBIT1Mbx1 , 120ns 35 .00 416464kx1, 150ns 
'51258256k x1 , 80ns 13.954416 16kx4, 120ns 
•51258 256k x 1, 1 OOns 11.95 4 u ''1 11 ~----..,..._,,__.-.......
r

41256 256k x 
412 11~---.. 
41 "'"" 
41 
412."" r .. 
4125 1Mbx1ZIP, 100ns 
41256 9 1 Mb x 1 SOJ, 100ns . 
41256 256k x1. 80ns 12.95 1 Mb x 1 PLCC, 1 OOns 
41256 256k x 1. 1 OOns 12.50 256k x1 ZIP, 120ns 
41256 256k x 1, 120ns 10.95 256k x 1 PLCC , 120ns 
41256 256k x 1, 150ns 10.50 256k x 1 SOJ, 120ns 

+Dual Port RAM. Video RAM+41264 64k x 4, 120ns 19.95 •51258·s-s"111c column RAM for Compaq 386 or comptble
+41264 64k x 4. 150ns 16.95 For High Speed, ZIP, PLCC, More .... Call!! 

PROCESSORS 8088-1 6.50 27C256 32kx8. 200ns 5.95 

80387-20 s729. 27256 150ns 8.95 
 8088 ... .. 5.95 8255A·2 3.95STATIC RAMS ~ 81C55 4.95 8255A-5 2.9580387-16 469. 27256 200ns 5.9562256·32kx8.120ns S14. 9 5 7220 '' $ 8.95 8155·2 3.95 8259A 2.9580287-10 285. 27256 250ns 5.506264-8kx8.150ns 9.95 BOC31 5.95 8155 2.95 8259C-5 2.9580287-8 235. 27C128 250ns . 5.9562C64 .150ns 10. 9 5 80C35 3.95 8203 14.95 8279-5 3.9580287-6 .. 159. 27 128A 16kxB. 1sons 8.956116. 2kX8.150ns 7.95 8035 ... 2.39 8214 3.95 8283 3.95 

8087·2 (I 0 MHz) 145. 27 128A 16kX8. 250ns 4.95 

8087·1 (8 MH7) 189. 27 128A 16kx8. 200ns 5.75 

EPROMS 8039 2.49 8226 .. '' 2.95 8284A 2.95 

8087 (5 MH7) 99. 27C101 128iu8.200n 23.9 5 27C64 8kx8. 15011s 5.95 
 8049 1.95 8237A·5 4.50 8286 3.95 

80386-16/20 ' call . 27C 101 128kx8,250ns22.9 5 27C64 8kx8, 200ns 4.95 
 80C85A 3.95 82C51A 3.95 8287 3.95 
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•• 

•• 

16384r1 200ns 89 2708 102"x8 4SOnti 
11;384•1 1.son1 gg 1716 2048• 8 450ns 
32768•1 200ns 69' 2716-1 2048'8 JSOn1 
&5536•1 ISOn1 2 89 2732 4096•8 •sons 
65536•1 120ns 3 19 2732A 409618 2SOns 
6553611:1 1oon1 3.9S 27C64 8192•8 250nt 
6553611:1 150ns 2 89 2764 819118 450ns 
t6384x4 ISOns 8 95 7764· 2SO 8192dl 2:.-0ns 

131072•1 15001 5 95 1764·200 8 19218 200ns 
65536•4 150ns 10.9S MCM6.6766 81!'12dl JSOns 
65536•4 t20na 11 . 9~ 27128 t6384.t8 2SOns 

2611 4411 l~On• 17 45 21128 A·200 16la418 200ns 
262144•1 12ons 12 95 27C2S6 J276h8 2sons 
262144111 tOOns 13 45 27256 3276h8 'sons 
2621441 1 80ns 13 95 27256-200 37768ll8 200ns 
262144•1 1oon1 IJ.9S 27512 65Sl6 r 8 2SOns 

1G48S76•t 120ns 34 llS '7C512 6553618 250ns 
104857611 100na 37 . 9~ 27C101 ·20 1J 1072X8 200ns 

HIGH•Y'ECH 
SPO"fLIGl\,T 

!iC!il HO!iT ADAPTOR !649.95 
A LOW POWER. S~tORT SLOT C AR O FOR PC COMPATIBL ES 
Tf~AT C AN CONTnOL UP TO SE\IE ,., SCSI DEVICES THI S 
POPUL AR STANDARD OHERS SPEED. EXPANOABIUTY AN O 
THE AOVANTACES OF USl,.4G A OEVICE IN DEPENDENT SUS 
INCLUDES CA BLES. 
MCT·SCSI 

V-ii!U !iERIE!i 
SPEED UP YOUR PC BY 10 TO 40" o!

• HIGH SPEED ADDR ESS CALCULATION IN HARDWARE

• PIN COMPA Tl8LE WllH 8088

• SUPERSET OF eoea INSTRUC TION SET

• LOW POWER CMOS 

!iTATIC:RAM!i DYNAMIC: RAM!i EPRDM!i C:D·PRDC:E!i!iDR!i 
PART 


211:.! 256•4 4SOn1 2.'l'l 

PAAJ Silt: SPEED PRICE 

4116-200 
2114 t0:>•h4 4S0n1 .99 4116-ISO 

2 114L· :> l024a4 200na I 49 
 MK4332 

TC55 16 :>048d 2S0ns 3 95 
 4164--1$0 

TMM20 16-200 2048d 200ns J 25 
 4164-120 

TMM 201ft.ISO 2048x8 ISOns J .29 
 4164· 100 

r MM201&.100 2048• 8 100n5 4211 
 TMS4164 

HM6116-4 2048>18 200n• • 95 
 f M$44i 16 

41128· 150 
HM6 116· 2 2046xB t 20n!i 6..5 
HM6n 6-3 2048•8 150na S.!ilS 

l MS-U6"1·15 
~IM61 1 GLP·4 2040•6 200n• 5 95 T MS4464-1' 
HMG116LP·l 2C4818 150011 6 45 412~ t SO 

41256-120 

t tM6215ALP- 1S 819,18 1SOM 9.95 

HMG11GLP·2 2048•8 t20ns 6 95 

4125&-100 
HM6264LP-12 81921(8 l20n1 10 gs 412$6-.80 

HM4J256LP· l5 32763•8 ISOns 12.95 
 H MS12.S8-100 
H MAl2S6LP· 12 31768.S 120na 14.95 1 MB·120 

HM4'3256LP· 10 3276818 10005 19 95 
 I MB· IOO 

CAUFDR11DLUMEOUDTE§ 
ORDER TOLL FREE 

MICRUPRUCE!i!iUR!i 

EiSDD BUUU Bi!DU 
6S02 2.25 80)1 3.90 825).S I 9S 
6S02 A 2.69 80J5 1.'49 8254 2,. 
n o:m .. .25 8039 1.95 82SS I 49 
6SC02" 705 80S2AH 825S· 5 1.59 
6~20 1.65 BASIC )4 .9S 8256 15.g5 

6522 2.95 BOSO 249 "2S9 I 9> 
6522A 5.95 8085 1.95 B2S9·5 2 29 
6S26 TJ .95 808~A-2 ) 75 8272 039 
6532 595 8086 6.49 8274 • 95 
liS4SA J.95 808ll 5.99 8275 16 95 
6.SSI 2 s 8088·1 12.95 8279 2 .•\ 9 
6551 A 6.95 808ll·2 7.95 82711· > 2.9S 
' CMOS 8155 2.49 8282 J .95 

8156 2.DS 8283 3.95 
815S.2 3.95 8284 225 
8741 9.9!1 8286 3 9S 
8742 29.95 8287 J 95 
87•8 7.9S 8288 :a gs

EiBDD 8749 9 9S 
8755 1.a 95 

G&OO I 95 80266 79 95 
6802 2.95 80286-8 249 95 Z-BU
6803 395 
68-0j) 2 95 7.80·CPU 1 25 
63809 5.99 ZBOA·CPU 1 29B~UU
6809E 29S Z80B·C PU 2 75 
63B09E 549 820S 3.29 Z80A-CTC 1.69 
6.610 1.95 6212 1.4 9 Z80B·CTC 4.25 
6820 2.9S 82 16 149 Z80A .QART 5 95 
6821 I 25 8224 2.25 280B·DART 6 9 5, 
63821 1.85 8228 2 2S Z80A· OMA 5 .95' 
6840 l .95 82l7 J .95 Z80A·Pl 0 1.89 
G&•S 27S 62l7·~ 4 .75 Z800·P 10 4 25 
630•5 4.95 8238 4"9 Z80A ·S10~ 5.95 
6847 .. .75 8243 1.95 ZBOB·SIO 0 12.9S 
68SO I 9S 82SO 6 .95 Z80A -SIO 1 5.95 
68BSO 1 7S 8251 1.29 Z80A ·SI012 s 95 
6883 22.9S 8251 4 I 59 Z80B·SIO 2 12.9S 
68000 9 95 82Sl 159 Z~719ASK: 9.95" 

LINEAR CDMPUNENT!!i 
TL.071 .69 LM300 89 XR2206 J 95 
non 1.09 LMJ8J I 11> XR221 I 2,95 
TLON 1 95 LM 386 89 L M 2917 1.95 
TL081 S9 CM393 .45 C A.3046 89 
TL08 2 99 LM394H 5.95 CA3146 1.29 
TL064 149 LM399H S.95 MC3373 1.29 
LMJOI J• TL494 4 20 MC3470 1.95 
LMJG9K 1.25 Tl497 3 25 MCJ480 8 9S 
LM 3 10 I 7' NE 555 29 MC3487 7 9S 
LM 31 I .S9 NES$6 49 L MJ900 •9 
LM311H .89 NE558 79 LM3909 .98 
LMJ 11 t< 3 49 NE564 1.95 L MJ911 2.25 
LM 312U l.7S LMS6~ 95 L M)g 14 I 89 
L M31TT 59 LMSGO 1.49 L M39 15 1.89 
LM318 1.49 LM S67 79 MC4024 J .49 
L M319 I l5 NE570 2 95 M C4044 J 99 
LM323K J.49 N ES90 2 so RC.C'J6 I 2S 
LM324 34 NES92 98 RC'558 69 
LM331 J 95 CM723 49 LM1360 1.49 
L MJJ4 1.19 l M7Jl 98 7!1107 149 
LMJ35 I 79 LM741 29 75108 1.451 
LM3JO 1.75 CM14 7 .69 75 110 1.95 
l M l38K 4 .49 MC13JO 1.69 751SO I 95 
L MJJ9 .59 MC1 J$0 I 19 75154 1.95 
LFJ47 2. 19 LM 14S8 35 7518ll 1.25 
LF353 59 LM1468 .49 75J89 I 2S 
LF3Sfl 99 LM1489 .49 7$451 39 
LF3S7 gg L M 1496 85 7S452 39 
L MJ58 .59 ULN2003 79 7S4n 1,29 

PAR T $ JZF SPECO Vpp PRIC E 8087 SMH1 99 95S ill- SPEED PRICE 
8087-2 8MH1 159 !IS25V 4 95 
8087· 1 tO Mll1 7'21Ui5 


25V J 95 

25V 3 49 

80287 6 MHt 179 g~ 


'5V 3 95 
 80787-8 8 MH1 24U5 

21V 3 llS 
 8028 7·10 10MHt J09 9S 


12 SV • 9S 
 80387-16 16 MHt •99.95 

12 5V 349 
 80387-20 20 MH z: 799 95 

12.sv 3.69 
 80387· 25 2S MH1 999 95 

12.SV 425 


21V 1S 95 

12 SV 495 
 ==· I inter 
12 S"-' '95 
12 5V 7 95 
12 sv 5 05 5 
12 5V 7 95 YEAR12 sv 11 .95 
12 sv 12 95 WARRANTY ~
12 sv 34 95 

3DDAVMDNEY·BACKGUARANTEE 
TDLL·FREE TECHNICAL SUPPORT 

v20· S MHz 8.9S v20· 
v20· 10 MH7 12 9S VlO 

VOLTAGE 

R EGULATDR!i 


780ST •9 7812K I 39 
7808T 1905K I 69 
781'1 .49 7912K IA9 
78151 .49 78L.D~ ...9 
7905 T 59 78L1 2 • 9 
79081 S9 79C05 69 
79121 59 79L12 149 
791ST 59 LMJ23 K 3 49 
7805K I 59 LM338K 4.49 

Ml!iCELLANEOU!i 
AOC°'604 2.99 9JJ4 I 7' 
ADC0809 385 936.6 2.85 
0AC0800 3 29 9602 69 
DAC0808 1 95 ULN2003 79 
OAC1022 5 95 MAX232 7 95 
MC1'08L8 1 95 MC3470 I 95 
8128 1 29 MC3487 2 95 
8T97 .59 AY S.3600 
DP8J04 2.29 PRO 11 95 

74L!iUU TTL LUGIC 
7•LSOO 16 7RS112 29 NLS241 60 
74LS01 18 7.iL5 122 •S / 4L S2·"2 .69 
74LS02 11 74LS123 49 74LS24:3 69 
74LS03 74LS124 27S 74LS244 .69 
74LS04 ·,16'" 74L$ 12$ 39 741.$24S 79 
/ 4LSOS 18 NLS126 39 74 5251 49 
74LS08 18 74l S 1J7 39 74LS7SJ 
74LS09 18 7US133 49 HL5:;i57 39 
74LS10 IG Nt.5136 )9 74LS258 .49 
74LS I I i2 74LSll8 J9 74LS2!19 I 29 
74LSI' .n 74LS139 39 7<1LS2&0 49 
HLS1J .26 74LS14S 99 7•LS266 39 
74LS14 39 74LS 147 99 14LS173 79 
74L.SI S 26 74LS143 99 74LS279 39 
NLS20 .17 74LS151 .39 74LS280 I 98,,74LS2 t 74LS15l 39 HL. $ 283 59 
HLS22 22 Hl.S1$4 149 l•L.5290 89 
74L.S27 .23 74LS155 S9 '74LS293 89 
74LS28 .26 74 lS1 S6 49 74LS2'99 I 49 
HL.S30 .17 74lStS7 3S 74LS322 J 95 
74LS:l2 18 74LS l!iiS 29 74 l.SJ23 249 
7'LSll 28 74LS160 19 141.SlG~ 30 
14LSJ7 >6 74L.St61 39 NL.SJ67 39 
HLS38 26 741..$1 62 •9 7.JL. 53/XI . )~ 
74L $.41 39 74LS163 39 NLSJ73 79 
74LSH .7S 74LS164 • 9 7dLS37 ~ .79 
HL.S48 .80 74LSl65 55 74LSl7S 95 
14LS51 17 74LS1&6 95 74 L5377 79.,
7~LS73 29 74 L.St6g 74LSJ90 I 19 
74L$ 74 24 HLS17J 4g 74lSl9J 70 
74lS7S 29 1-ILS 17~ J9 74L554 I I • 9 
74LS76 2' 7JLS 175 39 74LS62-1 I., 
74 LS8l 49 74 LS191 49 7.SLS640 99 
7-ILS85 .49 74LS192 69 74LSG45 99 
74LS86 n 74LS19l G9 74LS670 88 
N LS90 l9 7oiLS194 69 74LS682 J 20 
14LS92 49 7'1LSHJ5 ,69 7'LS6.68 2 40 
14LS93 J9 HLS196 .S9 NLS76J 22 g~ 
7olL S9S •9 7'ILS197 S9 25LS2!i21 '80 
74l.5107 3• 74LS221 59 26lSJ1 I 9S 
74LSID9 36 7•LS240 69 26LS32 I 9S 

8 MH1 10 95 
8 MHt I) 95 

PALS 
16Ltl 2.95 
16A8 2 95 
IGRG 295 
16R4 2 9> 

UART!i 
AYS· 101J J 95 
A Y3· 101 S • 9S 
TR1G02 3 95 
2551 4.95 
IM6402 J 95 
IM6403 9 .95 
INS82SO 6.95 
NS16"150 10 9S 

INTER!ilL 
tCL710 7 109S 
ICL7660 1 99 
ICC8038 3 85 
ICM7207A 5 95 
ICM 7208 15 gs 

74UO !iERIE!i LUGIC 
"""''" 7412J 29 74f240 I 79 

7400 19 74123 .49 7'500 29 
7402 19 74125 45 74$02 ,g 
140. 19 74150 I JS 74$().1 29 

"°" 19 74 151 SS 745<)8 35 
7407 29 74153 SS 74$10 29 
H08 
7410 
74 11 

24 
19 
25 

74 154 
74157 
74159 

1,49 

"1.6S 

7• 532 
74S74 
74586 

35

••
35 

7414 49 74161 .69 745112 50 
74 1(t 25 74164 es 7451'4 275 
14 17 >5 74, 66 1.00 7 451 )8 79 
7420 
7430 
143 

. 19 
19 

.29 

7417$ 
74367 

89

•• 
74$1 53 

.a S1s1 
74515.8 

79 
79 
95 

7438 29 T4rt74S 74S16J 1 29 
744 •9 t -'FOO 35 745 175 79 
7445 69 NF02 35 745195 I 49 
7.$47 89 74F04 35 74$240 149 
747J 34 14F08 35 74524 1 I 49 
704 33 NF IO 35 7'\$244 1.49 
7475 .4S 74FJ2 35 74528.0 1 9S 
7476 .3S 74F64 5S 745287 1.69 
7483 so NF74 .39 74$28ll 1.69 
7485 .59 74F8'J OS 745299 2.95 
7S86 35 Ni:tJ.8 19 74S37J. 1,69 
7489 , 15 NF139 79 74S374 I 69 
7490 .)9 7ilf253 89 74$471 49S 
749J 35 74J=1S7 89 1.ass11 29S 

HIGH !iPEEO CMO!i LOGIC 
74HC00 " 74HC244 8S 74HCT 138 35 
7'lHC04 2S 74HC24S 85 74HCT1J9 SS 
74HC08 25 74UC'73 59 74HCT 157 59 
74HC14 35 74MC367 69 74HCTl 61 79 
74HCJ2 3S 7•HC37l 69 74HCT240 89 
74HC74 JS 74HC390 79 74HCT244 .89 
74HC138 45 / 4HC374 69 74HCT245 99 
74HCIJ9 45 74HC4040 89 74HCT27J 99 
74HC154 1 09 74HCTOO .25 14HCT37J 99 
74HC157 .SS 14HCl04 27 74t-i CTJ74 99 
74HCl6 1 6S 74HC108 25 74HCTJ9J 99 
74HCT'4 .65 74HCTJ7 27 74HCT..040 99 
74HC175 .59 74ttCT74 45 74HC14060 I 49 

!iTANOARU CMU!i LOGIC 
4001 19 4028 6S 4069 19 
401J 19 4040 69 4070 29 
"40 13 35 404 ;> 59 4081 72 
401 5 29 4044 69 4093 49 
4016 29 •046 69 1441 1 9 9S 
4017 49 40H 69 14433 14 95 
4018 .69 4049 29 1449 7 6 95 
4020 59 •050 29 4S03 •9 
-4021 .69 40S 1 .69 4511 69 
4023 .2S 4052 69 4518 es 
4024 49 4053 69 4528 79 
4025 
4027 

25,.. 4060 
4066 

.69 
_29 

..J8 
4702 

95 
9 95 
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IN751 .49 2N4403 .25 
IN $402 .25 2NG045 1.75 
IN4004 1011 .00 MPs.A13 -'° 
IN4 14i 2~1 00 TIP31 ,49 
KBP02 55 4N26 69 
PN2222 .10 •N27 .69 AVAILABLE U .95 

·~2N2222 10 4N28 69 16B-2C . . 
2N2907 .25 •N33 .89 •4!J9s2N30SS .79 4N37 1.19 
2N3904 .10 MCT·2 .59 
2N3906 10 MCT-6 1 29 
2N4"01 .25 TIL· l 11 .99 

CAPACITDR!i 

TANTA LUM ELECTROLYTIC 

1 011/ 15V " RADIA L 
6.8 15V .42 111/ sov .. 
10 15V .45 4.7 SOV 11 
22 ISV .99 10 sov .11 
1.01• / 3SV .45 41 3SV .13 
2.2 35V .19 100 16V .15 
4 7 3S V .39 100 sov 23 
10 35V .G9 220 35V 20 

'10 2SV .JO 
DISC 2200 IGV 70 

4100 'SV I 45 
I Op/ SOV .05 
22 50V .05 AXIAL 
JJ 50V .05 1µ/ sov 14 
41 sov .OS 10 16V .14 
100 sov .OS 10 sov , 16 
220 50V .OS 22 16V .. 
.001u/ $0V .OS ., sov 19 
.005 SOV .05 35 V 19100 
01 sov .01 410 sov .29 
.05 sov .07 1000 16V .29 

" 12V 10 2200 16V .70 
. I sov .12 \&V 1.254100 

IC !iUCK.ET!i/DIP CONNECTUR!i 
CONTACTS IDESCRIPTION ORDER BV 

I 8 14 16 18 20 22 24 28 40 
, _ SOLDERTAILSOCKETS : usr 1 . 11 

1 
t . 11 : 12 ! .is'. 1( ·~ '. 20 : 22: JO I 

t WIREWRAPSOCJ<ETS • u.WW .59 .69•.69 .99 , 1.09 , 1.39 1.49 11.69.t 99 1 

ZIF SOCKETS ZIFu - 4.95 '-95 - , 5 95 - [ 5.95 6.959.95 1 
TOOL ED SOCKETS AUGATu ST .62 .79] .89 1.09 1.29 . 1.39 1.49 1.69 °2.69 
TOOLED WW SOCKETS AUGATuWW 1.JO 1.&0. 2.1o j 2.40 [ 2.50 12.90 1J.15 J.70'5.•0 J 
COMl>ON~NT CARRIERS' ICCu ' .49 - .59 .69 99 .99 .99 .99 1,og-, _49 J 
OIP PLUGS (IOC) t- IOPu ' .95 '. .4f .59 

1 
t.29 ' 1 49 - 85 1.491t 59 

FOii OflOUllN(; INSIRUC rtONS SH' 0 SUBMIN{A TURe CONNECTORS ABOVE 

CAN BE SN APP ED APART 
TO MAKE ANY SIZE HEADER, 

All WrTH .1" CEN TER S 

STRA IG HT LEAD .99 
RIGHT ANGLE LE AO .49 
'2 STR AI OHT LEA.OS 2. 49 
2 RIGHT ANGL E LE AOS 2.9S 

~ , I I ( :1¥,,
··~· :r~· 

U-'ii 7 . ffi~~ 

EPRDM ERA!iER!i 
,,-p£CTRDN I C§ CDRPfJRATlfJN 

Mo<fet Ttmerl I ol llnten11ty Unll 
~ • Chip' . (uW1Cm 1 

) . Co.~t ! 
PE-140 NO 9 8.0QO i 99 
PE -140T YES 9 8,0QO i1 J9 
PE· 240T VES 12 9 .600 $189 

llATAR A 'IE 

e [ RASES2EPROMS IN I O MI NUl ~ S 
• V[flV COMPACl NO ORAWFR 
• MEIAL SHUl!EA PREVENIS 

UV UGH I FROM ESC API G 
u 

!iHDRTIN6 
Bl..DCK!i 
St•t.00 

• 6 8V FOR 286-'.l8b COWPUl ERS 
• .,.OTHE RBO ARD CONNEC TOR 
• ADHESIVE VELCRO STRIP FOR 

[ ASV IAOU TING 
LITHIUM 6.8V $ 11 .95 

LITHIUM· J V 
JV· MHW 

32.768 KHi' .95 
, .OMHz 2.95 
1.$432 2.95 
2.0 1.95 
2.'IS76 1.V5 
3.579545 LV!!i 
4.0 1.95 
5.0 1.95 
5.0688 1.95 
6.0 1.95 
6. , .... 1.95 
8.0 1.95 
10.0 1.9S 
10.738635 us 
12.0 1.95 
1.t .31 818 1.95 
lti.O 1.95 
18.0 1.95 
18."4:>2 1.95 
20.0 l.9S 
22. 1184 1.95 
D!iCILLATOR!i 

1 OMHr S.95 
1.8432 5.95 
20 5.95 
2.4$76 5.95 
2S 5.95 
4.0 • .gs 
5.0 • .95 
5.0688 • .95 
6.0 • .95 
6 , ... • .95 
8.0 '-95 
10.0 4.95 
12.0 4.95 
14.318 18 1.95 
15.0 1.95 
IG.O 4.95 
18.432 • .95 
20 0 • .95 
24.0 4.95 

DlrRA1E 
6£NEHl\f0Rf; 

MC U.t '1 9.95 
8R1941 • .95 
4702 9.95 
COMSOlfi lli.95 
COM8116 8.95 
MM5J07 .. .95 

IDC CUNNECTUR!i/RIBBON CABLE 
CONl • CTSOESCAIPTION ORDER BY 

10 . 2il • 26 f J4 • 40 .-50 
SOLDER HEADER IOlluS .B2 , l.29 , 1.68 . u o. 2..58 . 3.24 

RJGHT A.NOLE SOLDER HEADE.A lOHuSA ..as 11.l!i . 1.715 , 2.J 1 , i.n . J...39 
WIREWRAP HEADER , IDHuW 1,96 ' 2.98 . l .8-1 . i .50 . 5.2.8. 6.63 

RIGHT ANGLE WIREWR.O,P HEADER . IOH.l;tWR 
RJBBON HEADER SOCIU'T IDSXX 2 :~~ :l::: :·:~~ : ~ :~ . ~ :~ : ::~ 

RIBBON HEADER IDMu - 15.50 . 6.25 . 1.00 ' 7.50 . 8.50 
RIBBON EDGE CARO !OEu es . 1.25 • us. 1.15 . 2.05 . 2.•5 • 

10· PLASTIC RIBBON CABLE RCxx 1.60 3.20 4.10 5.•0 6.40 7.50 

FOR ORO[RIN{; INS TRIJC rlONS. SEE 0 SIJSMINIA TURE CONNEC ORS BELOW 

D-!iLJBMINIATLJRE CUNNECTOR!i 
CONTACTS 

DE SC RIPTION 

SOLDER CUP 

RICHl ANCLE 
_PC SOLDER 

MALE 
FEMALE 
MAL E 
FEMALE 

ORDER BY 

OOuP 
OBu.S 
OOuPR 
OB11SA 

9 l. IS 19 2.$ J7 so 
'5 J 9 t .69 ~_. 6J_'._!. 35 : 1.8s 
•• 69 75 .1S 1,39 , 2211 

• 69 i49 - .79 2.27 
55 15 - • -:-85 • 2.49 i --

WIREWRAP 

IOC RIB8 0 N C ADL E 

MAlE 
FEMALE 

- MALE-

FEMALE 

OBuPWW 
OBnSWW 
IOBuP 
IOBuS 

1,59' 2.$6 1 
I ' 2.76 4.27 

1.39; 1.99 : 
1.4S 2.QS 

_ r3.89 : 5.60 
- ­ · 6.84 9.95 I 
- 2.25 4.25 I 
- I 2.JS , 4.49 -

HOODS METAL 
PLASTIC 

MHOOOu 
HOOOu 

~ I '1.05 .1 5 , ~5 1.25 
.39 39 - .39 

-
.69 75 

ORDERING INSTRUCTIONS: 
INSEnr TflE NUMfJER OF c TACTS IN rHE POSlrtONMARKEO ·u " OF rHE "ORDER er 

PARTNUMBEn USTl:D EXAMPLE A 1 .~ PIN fllGllT ANGlt: MAL [ PC SOLDER WOULD BE 


08t5Pll MOUNTING HAROWARE 59< 

Ut'PAli§CAPACITUHW 

.Otn CERAMIC DISC 100 5.00 

.Olu MONOLITHIC 100 110.00 
111 CERAMIC DISC I OOIG.50 
111 MONOLITHIC 100112.so 

CLIJCN ClllCUITS 

MC 14681S 5.95 MMS.017 4 9.95 

MM581G7 9.95 MSM5a3' '95 


UL APPnovi::o 

• 	 .- r 
ADJUSTABLE HEAT SETTING


• TIP TE MPERATURE READOUT 


• REPLACEMENT TIPS 

:: If	ULL 
-

WARRANTY 
ON EVERY PRODUCT! 

APPLE TYPE SUPPLY 
• 	 ArP.. L curritc 1u11 
• 	 , O,\,' • I A , t /V 1' IA 

!JV ·• ' A , .. v Lf 1/1, 

PS-A S49.95 

FLOPPY DRIVE SUPPLY 
• 	 .<iv 1:,.1 ', A , •;tv H'I ' A 


1/1/ !!I ' A 


• 	 · 5V111 '· A If ·1 2 N 01 
u:,r ti 


PS-A STEC S24 95 


Dl!il< CDNTRDLLER!i 

177 1 4.95 2797 29.95 
1791 9.95 8212 4.39 
1193 9 .9S UPD765 <1 .39 
1795 12.95 M88876 12.95 
1797 12.95 MB88n 12.95 
2791 19 95 1691 6 95 
1793 19.95 214] 695 

75 WATT SUPPLY 

• II 1"'PR()VJ 0 
• · 5V . ,. / A ·l !V •I •' 

'IV ' JOOM1\ '.'\ t· 7'-.{\MA 
PS- 1558 S34.95 

MICRO SUPPLY 
1WPllOVE-O • .:.:.WA I IS• 	I 

• 	 . ti\ ·1) 18A . i , \ ' l"' .~ ,\ 

!,.. \' .'fJ~1jMA 

PS- 1554 S29.95 

••!iNAPABL..E'' 
HEADER!i 

PROTOTYPE CARO!ii 

FR ii FPOXV m ASS LAMINA IF WITH GOLD PLA TED EOGE 

CAnO n NG fRS AND Sii. i( SCA(( N(D L(GENOS 


FOR PS12 

JDR· PR32 32 BIT PROTOTYPE CARO 69.95 

JDR·PR1 6 16 Bit WITH 110 OECODINO LAYOUT 49.95 

JDR· PR16PK PARTS KIT FOR JDR·PR1 6 ABOVE 15.95 

JDR-PR16V 16 BIT fOR VIDEO APPLICATIONS 39.95 

FOR AT 
JDR· PR1 D 16BIT WITH UO DECODING LAVOUT 34 .95 
JDR·PR10PK PARTS KIT f OR JDR ·PR10 ADDVE 12.95 

FOR XT 
WITH . sv ANO GROUND PLANE 27.95 
AS ABOVE WITH 1'0 DECODING LAYOUT 29 .95 

GENDER CHANGER!i 

GENDER-FF FEMALE·MALE 7 .95 
GENDER-M M MALE· MALE 7.95 
GENDER-MF MALE°FE MA LE 7.95 
GENDER -NM NULL MOOEM 8.95 
GENDER.JS JUMPER BOX 8.95 
GENDER-MT MINITESTEA 14.95 

[~ 

R!i-ii!3ii! 
BREAHDUT BOX 

FOR TROUBLESHOOTING 
SERIAL COMMUNICATIONS 

e OPEN CLOSE INDIVIDUAL CIRCUfTS 
• 	 20 JUMPERS CROSS.CONNECT ANY 

TWO CIRC UITS 
• 10 LE OS SHOW CIRCUIT ACTIVfTV 
GENDER-B O $34 .95 

• 	 SETXVAxrsron AUTOCEN JEll 
0~1 f·H(( MOVLMLNI 

• 	 FrAE Bu rr FOA USE WlfH GAM E 
SOFnVAAE 

• 	 COMPATleLE WlTH 18M. APPLE II 
llE , JIC AT ARl&VIC206J 

G C- 10 
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•1fig95 

Ci) l?KOHtllU:us 
·~1\v1 11 Mt M~Dr 1tt''1 10 ·-:! c11;..11crs w r1,f. 1;1t.H 
~.Prn1 ?J1 , AA1 iri Mnr11 ·.1 n~ 1,,, .11 n 
INTERNAL i?400 BAUO 
• AUTO DIAL AN SWER 
• SELF ;E ST ON POWER UP 
• JOUCH10Nt- on PUl.Sl U IALIN(..J 
• HAY E~ & B(ll SYS IfM S COMPATrBLE 
• FULL or~ HA U- OUPL~X 
• MIRROR II COMMUNICAT IQ S SQF 
M C T -24 1 
M C T -12 1 1200 BAUD 1 2CAAD 
MCT·24M 2•00 BAUD FOR PS '2 

EXTERNAL i?40D BAUD 
• 240Q.il2001JOO HAY ES CO~.tPAllOLf 
• 8 EASY TO REAOS TA1USUD'S 

VARE INCLUDED 
$ 129.95 

$69 .95 
$249.95 

• CALL PAOOAESS MONITORI NG• ADJUSTABLE VOLUME 
• 2ND P ONE JACK FOA VOICE COMMUNIC ATIONS 
• REQUIRES SER< AL PORT t CAOLE fOPT IQN~L I 
MC T -24 E $1 69.95 
MCT· 12E t?OO OAUD EXTERNAi $99 .95 

APPLE/MACINTD!iH MDDEM!i 
MACI TOSH 2•00 BAUD EXTERNAL AS ABOVE Wll H 
CABl.E A D PROCQM M SQFTWAR[ 
MCT-24 EM 
MCT·24A APPLE fl 2•00 BAUD MODEM 
MCT · 12A APPLE 111200 BAUD MODE M 

POCKET MODEM
•gg!ls 

YOU LL NEVER 
OE FAA FROM YOUR 
OATAWI H THIS60U CE 
HANO 111-l 0 PQC KJ.- f MODI M 

.. 
' .... 

• 1?0()rJ00 l) AU O • BA. TIERY & AC POW A 
• SEAtAL IN IEAFACE 1082~1 • 4 SJATUS IN01C A f0AS 
MCT· 12 P 

KEYBOARD§ 
MODULAR CIRCUIT TECHNOLOGY 
ENHANCED STYL E L AYOUT 
• AUTOSENSE FOR XT OR AT COMPAT<BLES 
• LED INDICA ro RS . AUTO n [PEAT FEA unE 
• SEP AAA TE CUHSOR PAD 
MCT-5339 $79.95 

84 KEV L AYOUT 
• SOFTWAllE AUTOSE NSE FOR Xl OR A T COMPATrBLES 
• LED INDICATORS • AUTO REPEAT 
MCT·5060 $59.95 

MAXl-!!iWITCH KEYBDARD!i 
WITH l ACTILE FEEDBl<CK 
MAX·5339 ENHANCED STYLE LAYOUT $34.95 
MAX-5060 8.c KEY LAYOUT $64.95 

AUDIBLE "CLICK" KEYBOARD 

LOii/TECH HIRl::." "C 
MOLJ!iE 
*li!995 

It 1M H1',')l:Jll0";i~ ,l., •,' r 1'i' ~· :~ _ f"~ lH f~ ('5 ;.10 ~ . t ~ 

:. ~ w l ."I~ il M1 lJ •/ , ;\ r ' .1 1. " t! If'"~ •. ~. <.. A l) ~·. ..... .... 
• J.'.. t.Pl • I', , L .iCt 'J. ·11!VL~ 'f Ji· r D 1011 .. n.: 11 

~.n r-. ·J~ • !'. O PA(. FlC/,'wl H !!>UP:ll • jll l' ()nl IH 'lJlflf " 

WGITECH 3 -BUTTON MDU!iE 
PC MAQ.\ZINE EOITOns CHOIC E· A. LL MOD ELS HAV[ 
SER IAL SUPPORT 1COM i.COM~). 2-00 0P 1 n r.: SOl lJTIO 
LOTUS I'? J SHEU SFI F INSlAI I ING SOFT W AR E AN O 
· poi .,fT [O!TOn ­

LMOUSE 
L MOUSE· P SERIAi MOUSE I'/ OGIPAINT 
LMO USE-BP BUS MOUSE w LOGIP AINT 
L MOU S E-BPL BUS MOUSE w .Puau s 111 R PKG 
LMOUSE-BPC BUS MOUSE w .LOGrPAINT'CAD 

CITIZEN PRINTER 

•i!f995 
A RELIABLE, FAST .ANO 
INEXPENSIVE ALL PUl1POSE 
PAIN Im TH A l 'S LOADED 
WITt-t FE A TURES 

• 9 PIN DOT MATRIX P~l Nl H( AQ 
• 180 CPS DR AFT MOnr :>9 CPS NI MOOE 
• C.E N1RONICS PAf'IAI LEL INTEnFACE SERIAL OPT IONAL 
• DU AL PtTCll. DOUBLES TRIKE , 11 AUCS & SUPERSCRIPT 
• FPSON FX & rBM GRAPHrCS 
• COMPRESSED, EXPANDED & WPHAS<ZED PA I T 
• DOT ADDRESSABLE G RAPHICS IN SIX DENSITIES 
CI TIZEN -180D 
RC -180D REPLACE MENT RIBOON CARTR IDG( 6 .9 5 

MOLDED CABLE!i 
CSL­PRINTER PC Pl<rNI EH CABL( 
CBL· PRINTER-25 AS ABOVE · 25 FOO T 
CSL-PRINTER-RA RIGHI ANGL E PR<NIER 
CBL· DB25-MM DB25 MALE TO DB25 MALE 
CBL· DB25-MF D025 MALE TO 0025 FE MALE 
CBL-9-SERIAL 9 PrN TO 25 PIN SERIAL 
CBL-KBD-EXT KEYBOARD EXTE NSION 
CBL-CNT-MM 
CBL-HD-20 
CBL-H0-34 
CBL-HD-340 
CBL-FDC· EXT 

$9.95 
$15.95 
$ 15.95 

$9.95 
$9.95 
$6.95 
$7.95 

$14 .95 
$3.95 
$4.95 
$6.95 
$9.95 

VGA 
COMPATIBLE 
PACKAGE 
•fi4gaa 

:_::.;;;.......~~~~~~~ 

• dOO > 'ttiO 
'.'fl. XIM\ JM 
HlSOI U11(JN 

• . .. 1Q '1 ·ll:llJIN 
1r:Clll<.H1S 

• 1?0 X i'DO l °'i 
:'>'if·COt(Jfll) 

• tf] 1,1 s. 1 (!._( 

1'tN t1 .,,0G 
110t~ · rnn 

• t1111vvn A 1 (1 1\ 
r • .' .;, ttlllr Jll.'• 
!. MOl1o Dt:HHOMl 
{.;W/ l"',\ lrUL[ 

NEC MULTl!iYNC II 16599.95 
• 1\ il1CI t 111 U:1i '\l C'l 1\UJ lJ~ f '.' t : , f 
• l\[ ::iOLLJlrGN ASH Uti A~ tH.l'..I >St/J 

CA!iPERE6A *399.95 
• t...: '/ ;-100 l~ ·~c. L 11·or-..i• 31 M'.t (IQT lll"CM 
• ' -! !1 ;, (-< '.' A " n. ~ i;r.ntl ~; · 11 COLQli.S 

CA§PERR6B Si?79.9S 
• I <j,IJflr ,HF F \ ~ ·.'BfRS,'i"/ lrr• 1 • J'l~.H-~ no· p fC.: H 
• t...:r ;:;'40M!=S0LLl•UN• 1.:. N01'l G LAFl:E-SC~El-N 

§AM§LJIV6 MDND H~Y.95 
• ·;i· NU.\1 Gt AP. f:. LO\.'J 01s ro r1 !IO~J AMBER SI.AF E 
• -io )( J!'tO r't,SOl.UllQN • SWl\ll.L 0"5l 

MDNITDR !iTAND!i 
MOOEL M S- 100 
• Ti! TS i•N fl S 'i'J1Vfl S 

$ 12 .95 

MODEL MS -200 $39 95 
a - IL T"i AN D CiW IVH~ • BL L . N SllRC SUPHfl:iSOF~ 
• . N OlPf: ' ,OE ~~ lLVCONP~ C..'!.;:oUPTQ5 A (.;QU1L iS 

SAVE OES KSPAC( AN I) AOD 
STYLE TO YOIJA mr1c1 WITH 
THIS SI EEK uPRrGHT DESIG N 
• ACCOMODA IE S ALL 

SI ZE S OF MOTHEROOAADS 
8 2S.0 WAH POWER SU PPLY 

INCLUDED 
• MOUNTS FOR J r LOPPY 

6 4 HARO ORIV[S 
• TURBO"' R[S(T s w 11c11 
• SPEE D DISPLAY PO WER 

& DISK LEDS 
• MOU NT I G HARDWARE 

FACEPLATES & SPE AKER 
INCLUDUJ 

CASE-100 

CASE· FUP FOR 8088 MOTHERBOARDS 
C ASE· SUDE FOR soae MOTHERBO ARDS 
C A SE-70 •OR ' 86 MOTH ERBOARDS 
CASE-JR 

I J5 WATT 
• Ill APPROVED 
• 18M X T COf,tPAT lBLE 
a . 5v 1SA -1 2\1 -l ~A 

SV SA 12V S1~ 

PS-135 
PS-1 50 IS()W 'lO:JH 

200 WATT 
a UL APPROVL O 
• ll\M ,'d COM rid IR L r 
• .!.i n A . 12v di· 

S.V ~A 1~'J "' A 
PS -200 

S89.9 5 
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t.44 MB 3'/ii/' 
DRIVE 

*14!J95 
• Ull0AtHGl t DE:. N511Y 
• ALSO WORKS Wl1'1 ;ni~ DISKS 
FDO· t .44X IJLACK '.• Cl f'LAl! 
FOO· t .44A BLICE ACCPL Al f 

Jfi! HEIEiHT FLOPPY Dl!iK DRIVE!i 
F0-558 S I 4· TE AC DSIDD 360K $99.95 
F0-55G 5 1'4 " T(.AC DSIHD 1 2M $129.95 
M2551 A 5 114" FUJITSU OSIOO J6()K $89.95 
M2553K S ,,, . FUJITSU DSIHD I 2M $119.95 
FDD·360 S 1"· OSiOO :MIOK $69.95 
FDD·l.2 S ,,.. DSIHO 1 2M $109.95 
FDD· 3.5A 3 1n· MITSUOISfil OSIOD(BHGE ) $129.95 
FOD-3.SX 3 "'" MITSUBISHI os;oD(IJLACK) $129.95 

TAPE BACH.-UP DRIVE!i 
AR5240X ARCHIVE TAPE DRIVE XTS A ATS $369.95 
AR5S40A FASTER TAPE DRIVE -ATS ONLY $369.95 
ARJ40 •O MB TAPE CARTRIOOES $24.95 

Dl!iKETTE!fi 
N-MD20 AOX OF <O S.1 14" :Ml-OK OSIOO $6.95 
N-M02H oox or 10 s 114" 1 ? MB os.•m $13.95 
N-3 . sos nox or I 0 3· I,.,. 720K OS/OD $16.95 
N-3.5HD OOX OF 10 3· 1f.'" I 44 MB DSIHD $49.95 
N-M0208ULK 360K DSiOD !MIN SO DISKS) EA. 49e 

DRIVE ACCE!fi!fiDRIE!i 
FO-ARAIL MTG RAILS FOR AT COMPATIBLE .95 
F0-55FP BEIGE FACEPLATE FOR TEAC DRIVES .95 
FD·55MHW 11Alf ffEKiHT MOUNTING HARDWARE .95 
FD-SY y POWER ADAPTOR FOR DRIVES .9S H
 

Seagate ~'!'!v'! h~~~'!e~. we hove reliable . ....... 

high quollty Seagate dri ves at the lowest prices - • 
ovolloble. Buy lhem alone. or with on MCT disk 
conlroller tor even greater saving s! 

AVG 
SIZE MOD L SPEED 

20MB ST·225 65 ms 
65 ms 30MB ALL ST-238 

40MB ST-251 40 ms 
40MO ST·251 1 28 ms 

ST-277 60MB ALL 40 ms 
40 ms 30MB ST·4038 

ST-4096 BOMB 28 ms 

INBOARD 3Bli/PC 

HEIGHT 

Hall 
Hall 
Hall 
Half 
Hall 
Full 
Full 

•agsao inter 
- - . 
~ -· : .- .I 

UPGRADE YOUR XT TO A 386 FOR LESS THAN S900 
• 16 MHZ PROCESSOR REPLACES 8008 
• I MB MEMORY INSTAILED 
• EXPAND TO 3 MO WIT" PIGGVOACK CARD 
• 5 VEAR WARRANTY 
PCIB 1200 
PIGGYBACK MEMORY BOARDS 
PCIB1210 I MB INSTALLED $649.00 
PCIB1220 2 MB INSTALLED $1195.00 

WITH MIT CDIVTRDLLERDRIVE 
ALONE HOC RLL AFH AFH-RLL 

$225 
$249 
$429 
$529 
$499 
$559 
$895 

$269 

$469 
$569 

$603 
$939 

-
$299 
-
-

$549 

$339 

$539 
$639 

$659 
$995 

-
$389 
-

$639 

NEWll !illiMA VliA CARD 
•j!7gso 

=. -- ­
-=-----· 

100•. fiEGIS l ~H COMPAllBI t: GA OtSIJt AV CAHO 
• VGl\.EOA CO A. HGC& MOA COMl'AllUlE 
• 3;>{) X ;>OO IN Z56 COLORS 
• &40 X 118Q BOO X 600 IN 16 COlOAS 
• 80X?5. 132 X44 TfX T MOOES 
• SUJ'f'Uft1$ $1 ANOAHD l)t(;ITAL & ANALOG MONIT OHS 
a Urlll lY50flWAHf I CtUOlO 
MCT-VGA 

INTERFACE CARD§ 

BY MODULAR CIRCUIT TECHNDLD6Y 

DRIVE CONTROLLER!i 
FLOPPY Ol!iK CONTROLLER 
SJNCil E SLOl CUN HIUL UF .: FLOPf'ltS 
• INf nr ACE:.$ UP ro .: FOO s 10 AN IBM PL OH 
(...Qli.1PA110L( • SUPPOR TS OS DD ANO OS Q!J W l.>U:S J ~· 

MCT-FDC 

f.i! MB FLOPPY CONTROLLER 
ADO VEA SAllUfY AND CAPAClTY TO YOUA Xf 
• SUPPORTS 2 D111VES. CAN MIX 360K AND I 2 MB 
• ALLOWS DA TA TO HOW rAEEL Y FROM XT 'S TO ATS 
MCT-FDC-1.2 

FWPPYIHARO CDNTRULLER 
Xl SYSl(l,, SHOftl 01 SLurs·1 lttlSt;M HJHllLS( t UP' 
• I TCRrACt~UP TO?f00$ 1i ;· ~1oo s CABl •t•( , IDH.1 

f[JU 1H00 • E.UPPOH I S BO ! tt OS 100 & OSOU W•[)()S J 2 
MCT-FH 

i!BEi/3BEi FWPPYIHARV •149.95 
fl0Pf'l''r'I HA R001 K CONT110L IN A ltlU( Al Q(SIGN 
• SUPPO fi l~UP rO?JbOK l/4JOK ' 12MHl-OlJS 
• SuPPORI S 2 fl00 S USl~~G ST A NOA AO 1ABlt S 
MC T·AFH 

HARVDl!iK CONTROLLER •79.95 
tlAJUl [)l!:;l'i; C01' I no1 A f AN fCO..,OMlCAL PRICE 
• SUl'f'()H IS 'f• [JM IVI Sl/ I S lNCl UDINCi 10 :-0 :10 & -40 Ml \ 
• nivinr ' ' Afl l ,f nnivr 1N lo 7 1c)(';1\1.t onivr s 
MCT·HDC 

RU. CONTROLLER ...9.95 
lllAN~n JI OA " S(p .• f A';frR 
• SUl'POHJ~;tJP 10?Hll 1-tAfmnr-uvrs 
• [)~~IGNrll ron Xl l.O MPA TIA! F~ 

MCT·RLL 

i!BEil386FlOPPYIHARO RU. .,99.95 
IMPHOVf SJ.JEI () /\NO s TOfMG~ OF YOUH AT co·.~PA TIBLE 
• !;iUPPQnT:; ur ro 2 RLL Ht..~D OISCS l\N(t ..~ HOPPIES 
• ~lJl'PO I TS Jl,O t:>O 1 ·" P.1 ll n ON'l f s I l ~ ?S' & 3 s· 
MCT-AFH-RLL 

MUUIFUNCTION CARD!i 
MUI.Tl 110 FWPPY CONTROLLER •79.95 
A PfJ~HC.i COMPANION FOR OUR M01H[H00J\RDS 
• i:JUPrQJl IS UP TO TWO ~OK r 1.0•,Pl(S 120K w 005 j / 

• SFRIAl PAflAt lfl r.AMr POrH CLOCKCAt[N Mi 
MCT· MIO 
MIO·SERIAL-:-1ND ~.. HIAI POHi $15.95 

MULTI llOCARO •59.95 
U!;i ( WllH PJCT rH FOR MINIMt,Jt,.t OJ SLQ75 USE.0 
• c;rmAt ron1 r.1 OCK l. Al [NOAn Wilt I £\ATT(nv 
• r·M~Al L(L POfl T ADOHf SSAUI I AS l Pt· (JR l p• :' 
MCT-10 

i!Bli/386MLJUIFUNCTIVN •139.95 
AO{.)S IJP TQ J MlJ 0"' l-l A.V TO V01.Jn A. r 
• usrn 1-XPANOAOI ( TO I '1 MO on;) ~·o Wiii! f'!tlONAI 
PIGOVUACK UOAH O mK INS I At I I m • 1 Cl UOF s Sf RIAi 
AND P AR Al If I Pfirt I 

MCT· AMF 
MCT-AMF·MC Pr(;GYHACK BOAflU $29.95 
AMF-SERIAL mos HIAI POHi $24.95 

6!861386MUUI 110 CA.RV •59.95 
IJSI Wllt1M(.I AftiMINl\HJl.~ (>f ~I( l"OtJSltJ 
• StRIAl PAAAllE:l ANf}GM.U. l'Ol~IS • lJSt-.:!:» IM 0 
SCRIAL SUPPORT CHIPS ~on HIGH SPEED OPS 
MCT·A IO 
AIO-SE RIA L >ND SlRl'L PORT $24.95 

MEMORY CARD!i 
S76K RAM CARO 
A co HIGIJOUS M( MORY sex UllON IN A s 11on1 StO 
• U~I HSI llC:l ALHI CONf IGllHATl()N UP TO'"•ifiV 
• usrs (i..4K A i'~K nM.•CttlPS (CK l '-1~ 1 Al l I 0) 
MCT·AAM 

EXPANDED MEMORY CARO .,i!9.95 
2 .t[I r lOlUSlNl (l Mlcnosori ,...l MOnV IOfl ANXT 
• l.ONfOH MSTOtOTUS !N ll l IMS • tlSfRIXPANO 
11 n1 r to? """ • CAN nr t1c;r o AS rxPANot o on 
CONVt- tl T!()NAI M i':- M()UY HAMlll!)K AND Sl'OC)l I 11 
M CT-EM S 
M CT-AEMS ''6(• .Jllb Vf lh•ON 

Dl!iPLAY ADAPTDR!i 
MONOCHROMEGRAPHICS 
RUE HERCULES COMPATIBILITY SUPPQnlS LOTUS 1·2·J 

• PARALlEl PRINTER PORT CONFIGUR SA$ LPT 1 OR 
l PTZ • USES VLSI CHIPS TO Et SURE RELIABILITY 
MCT-MGP 

E6A ADAPTOR IJJ49.95 
IO<l'o IUM COMPATIBLE PASSES IBM £GI\ OIAGNOSTICS 
• Z56K OF VIDEO RAM ALLOWS 640 X 3:.0 IN 16 OF Sot 

COi.ORS • COMPATIBLE WITH COLOR ANO UONQ· 

CHROME AOAPTOHS • HERCULES COMPATIBLE 

MCT-EGA 

COL.DR liRAPHIC!i ADAPTOR •49.95 
COMPA T /Bl f- WI I H UlM GR APHICS ST ANllAn S 
• surronrs flGB COLOn & COMPOSlfl ,tONO<.:tmr .~ I 
• ~O:l20X~OOR£SOL UTIO tiGtlTPf NINTHffACf 


MCT·CG 


MVNOtiRAPHIC!iMUUI 110 tnr9.75 
101 1\l SYST( M CON TROL FROM A SINGLF SlOT• 
• C IHL 2 I LO~l'ILS. S(rtlAL. PAHALllL CiAM[ PQRl 

Cl {)(:K C Al • nu GOLOn GnAPIHCS SOfl WAn l 0"' A 

I ON<X:I OlUMt ~t ONllOlt 


MCT·MGMIO 


i!!B6/3B6 MONOEiRAPHIC!i 110 
V!()f 0 OISPl AYA 0 I 0 fUNC TIONS IN O N( CAflO 
• 170 X ~MK Rf SOI UllON 110 !. 11~ C.Ol l lMN Tf-Xt 
• PAnALlfl . SHUAl g GAMr r·oms 
MCT·MGAIO 
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OVER ~a.aaa JDR !iY!iTEM!i HAVE AL.READY BEEN BUIIT. EA!iY TD A!i!iEMBLE IN JU!iT ~ HUUR!i WITH 
A !iCREWDRIVER. !iAVE MUNEY AND LEAHN MURE ABOUT YOUR COMPUTER AT THE !iAME TIMEI 

ta MHz TURBO BOBB 
VIDEO IN!iTRUCTIUN!i-­

' •495 
WITH KIT PlJRCHA!iE • INCLUOES SffllAt. POf n ") rMlAl lfl Pon1 s CLO<.. K. 

CAl[NOAHANDf;AML A.OAPTOH • ltUNSCOt6A 
t..nAPtm.;s ON A or~OCHllOME MO IronA JOR EXCLU!!llllEI i!O·MIN. VH!!i OR 

BETA TAPE !iHOW!!i YOU !!iTEP-BY·!iTEP 
HOW TO BUILD AN XT COMPATIBLE 
SYSTEM. WIO KfT lft9.9S 

• P.AOTHfnBOAAO • ~5.61'( AAM ME-"Mo iw . 135 WA.rT 
PQVIER SUPPLY • FLIP TOP CASE • 8•t KEY KEYBOARD 
• 360K fLOPPV ORIV( • M OGRAPtltCS I 0 CARO 
• I.I: oomo>.u MO NITOR 

I~ MHz MINl-~BEi IEi MHz I Mb 3BEi 

*li!3i!75 *i!34865 
• ,~ MHl MINI 286 M0l•4EnOOMm . $121( RAM 
Mf MORY • MINI CA l W11 H PQWHt 5UPPl V 

• MYlEX'.\86 MOTHEnB.OMlO • 1 ~.•B RAMONBOAAD 
• 200 WA IT POWER SUPPL V • L ASE • ENHANCED 
l<EVBOAAD . 1 2 MB rLOPP V o n rvE • ftOPPVH ARO 
CON AOllf R • MONOG RAPHICS CARO 

• 84 KfV KEYOOAHO • M0N(>CHR0Ml MONll OR 
• I "l Ml fLQPPY ORIVL • FlOPPV ttAnO CONTROL 
• Gf1APHICS A.OAPTOn 

TURB04. 7718 MHz §99.95 
8 Al CuMP Afl0L(. • N0R1 0 N SI I 7 • 4 7tOnH MH7 0P[AA HQNVIJIH,1.oli. /,1,Q Jt'f;'J ' 
AL UOO t'' co PJlQC[~~OH • fHQN I P ANl l LlD :,,•'l lO m olt.A IOH A ~v l lJI I ~.W lf (...H :,.( T 
SUPPOJltl 0 • CHOOSf NORMAl ·runoo MOO f 011 sor fWAIU: Sl-l f- f:J PmX: f- SSUH SPf­ u 
MC T- TURBO 
MC I ~ XMB !)I ANOAl lU M 0f t4(1H:K>AHI ) ••. •• ... ... S87.95 

ICJ m ..z TURBO !ilNGLE C:HIP BOBB S1i!9.95 
• )( I 1,,,.Vl.kfd li3lE • NORTON SI 2 I • USES LLSS i ..J •'b f •.WHOVL!;; uu 1 .:.. 01~ 11 • • l(.f v 
SLLLCl/.;Jll :)J>LLD 4/iMH7 0 1110 ...1 ti/ . ;iJTIM1 ..... lfH 'ltM~A .-,.f;.. ', L ~HU • •H:.~ tl 

Wl lC t i Kf Y, OCK AND SPI LO POWLn tNOICAI Oll:, JU• l'OIHLU 
MCT-TURB0-10 

Hull!!&b 6110 MHz !/1379.95 
• AIC.C,i1..,;>AllBLE • L.A.NDMARKAISP£EO io MllL . 1-.on:uNSl\V,1 • 8.!..-.LU I S ,rwo 
d Jlt SIX 16 Bl • HARDWARE SELCC TIOt-. OF!'.> OR 1(.1 l\' tt / • f HONt r;.,: , t L I LI I W ICAIOJl 
• :>OCKLT~FOl-l 1M00r RAMANOB0287 • UNl WAii ~ 1;..11 • UA ll l .•l fBt.(.l\fOl.,;L-QCI< 
• ,(rVI OCK SUPPo nrro . 11FSf1 ~WIJCH 

Mc;T- .186 

I~ MHz MINI- i!B6 §399.95 
• A ...V P.tPA TIULE • LANOMAl~K A l SPlLD I] 2 ~.' 14/ • NOnTON SI ! J r • ' f..1 )!/ 10 ,,.,tH: 
10 I w,;11 srAlfl l;J MH7 f1 WAii SI ATI- ! . /YMO~A~lt;S._OH H:.WHH.HIP~ GREATER 
Hl_ l IAUILl I Y . SUl-'P()Rrs ~12'K 1024K Mt:MORY . nt c: ti:..nGl·\ BLE tilGH CAPACITY NI CAO 
tAn rnv . c;1x 16 BIT Sl ors './08 Bil SLOTS . MOUNfC:.11'. ST AN DARD x CASE 
MCT -M286-12 

• MO NOC HR\JML ~' ON ITOH 

16MHz MYLEX386 §1699.00 
• • MB HAMONUOAHO • IJ!:_,lQIS lf W08011 $1X 1G 6ll J • USES AMIOf0S 
• surMnrs 80281 MATH co PFlOCESSOH • SUPPORTS 8038/ W'1 1H ADAPTOR 
• (,•IKO CACl!t I on NI Ali ()WAIT ST AT( . :>o Mtfl VfASl0''1 AVAILABLE 
MCT-366MB 
MCT·386MB·4 ~OIJll '·'" • •EMOHV •NSI ALLEU .......... ....... ......... .. ... ..... .. ............ $2999.00 
MCT-386MB·MCB " •'IH CO PROCESSOR ADAPTOR BOARD ••.••••.•.•.•.•.......• •. .• .• .• $149.00 

IEi MHz 
MYLEX 
MINl3B6 

fifi!4goo 
• LAl . Ql,4A AK AT SPE 0 :'J ;i U H7 • NOA"ON SI 18"' • &:KS HIGH SPEED DIRECT MAPPED 
!,I A. TICAAM C AC.~~E • 1 ~BOR2 •.' MEMORY' ON STD MEMQRV60ARO • UP1Q8M0 
or 32 01T Ml MOHV f'I GYOACK 1At MOHY noAnO ron rot Al or 10 Mi i . AMI RIOS 
\'/I Tt-11,Blt F{iASUPPOA i • SOCl\f Tl 0 101180J8i"' MAlllCOPAO<..: L$SOH • 0 N[8011 
I oun 16 ftll ANU llNf )7 BH ~I Of", . O/.l t A~ r: -.•os C l OC' t( O FV l("f ON A0Af'10Wf 8Ai1 

MCT-386 JR IMI MOAV CAim RI OUIRl DI 
MCT-386JR20 ?O MHL VERSION •.•••••. .. •.•• ....•.•. •.•.••••• •••..•.. ••...........•..• ..•....•. ..... $1695.00 
MCT·386JR·M I 10 2 MB ·~ EMORY CARO 1AEOUORE0 1 I tNSTALLE O ••. ..•...•.•.•...• $159.00 
MCT·386JR· M6 8 ,19 PIGGYBACK M[ •.•OAV OOAR O K l'ISTAlLCO .•.. •.•• ... •. .•••••• . $159.00 

THE IDEAL !iY!iTEM FDR DEllEWPER!i. ALL 
MUDLJLE!i U!iE A CDMMDN HD!. I ADAPlUll CARD • l'llOGRAMS ?• J? PI N (PROMS CMOS ( PROMS ANO 

H PltnM.S I rtOM \ tiK ro 102'1i< 

hu!!ll T ADAPTOR CARD 
a A u: .. ..iC.RS.AL INTERFACE FOR AL L I HE PROGH/\ l,",t NG 
MC.(..1,; ..LS • USER SELECTABLE PROGfiAMMARt I AODRl S 
3i:S PHEVENT AOORESSING CONf l ICTS • MLN\J OJ\tVL N 
jQ, = '/An( PACK.:AGI: . INCtUOFS MOl DFO CABlr 
MCT·MAC 

uNI llER!iAl. MODULE §499.99 
• PHCullA .4$ l;Pf!OMS El:PAOMS PAl S, 01 POIAH µH(JM~ 
Hl·HI U/!1 1 SHUE: S DEVICES • tESIS 1 IL CMOS (JYNAMIC 
6 STATIC: nAMS 

MCT-M UP 

Dibl I Al. IC: MODLJl.E !li1i!9.95 

__...~....~, __ MCT·MEP 
MCT·MEP-4 FOUR EPROM PflQGIW;MLA •.•.... .... S 169.95 
MCT-MEP-6 f 1(o111 11"10M PROGflAM>.IFn .......... $259.95 

PAl. MODUl.E 
• PROGR AMS MMI NS 11 ?0 & Tl 2.t P1N (VICCS 

MCT-MPL 

8748 MOOUL.£ *179.95 
• PR()G 8/41 81'1 ,. ti / 4B B/·HJ&El l!>OEPROIAS&PAQ .AS 

MCT·MMP 

Bl-POLAR MOOUl.E Si!59.95 
fl A Sl<iNI rn:s UI !'OLAH PROMS 
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EPROM PROGRAMMER 
$ J • 9 

l ll E EP-1 SA GREAT VALU E AN O t-tt HL ·• WllV 
•	 REA.OS. PAQGrtt.,MS CQPl[S O\'fft :i.•.-11 f1l(tM A.NO l( l 'ROM'5 

rr. .l JO '!FC,$1 ».,(.tlJO t lta:•-:H;;o,..-,1.);of 1 ."R.""'J ,:'i'r11t 
• RFAOS i.'.'illf(S 1r trrL M0l~CXA, STAJIJGHT 11( '( ~. !:34f -iA '1Y 
• 01'110 HE.AD'.;J'R ,RAJ.~ IN fl ij;t:J! tt7'.>1 rFC'J1 trrr,r, 
• ME.NUUfll \ f N ->- 1-'~lfl;lJ•..JN lW '.•t ( , /t.f' -1 •..Q t.1QOULE..~ 
• FAST SLO.'.' JtJCl-,Jl\JLSC PHOG .1r.mx; Alr.(H\11Hl.1f. 
• SPUTSri~seve;.se ;. RE~$ .\!'~()(X.>ut,1 N t1fi,W, _\. rn I 
• All f'JTEWGtt-«:f IN UNIT Ztn l.'l('Jl<)PR :f$",.()ft HA~ll> 
· ~ tt''• 11~1<:,'.PGO<,iR,A.11~• ·..GF o1t>Si', ASUf. f. IXl'ARI~. 
e fA[[ pC.OQSSQfT,•, AJi( . n~;'J710 ANVC0J..' l'UTLll 
• ctO<O lf Xl_ ]jrSQ(',.;Ff • BBA.UO RAAfS JO'm.100 
• ~.' 0N(V ~0 C·VA.R 6'N IEC • 0 .E VEAR WA.ARA JY 
• :;i H!~f:. nn~w.AAE u ro1\ [ S • SA .I[ DAV $HIPt. EtJT 
• OtlCKWt.fS :,,uPP()Al i:o • u ERASE~S FROM §..U ~1 

C ALL TODAY FOR M OR IN FO RMATI O N 
800 1225 - 2102 

BprLn n...ru 
MICROSYSTEM S 

0581 HAODI r.To " 190. HOUSTON TX 71043 
113 46 1-9430 TLX 156 1477 rAX 7 131·16 1·7•11 3 

Circle 43 on Reader Service Card 

RS·232C INTERFACE AND 

MONITORING EQUIPMENT CATALOG 


FROM B&8 ELECTRONICS 

WRITE or CALL IOI YOUR FREE 


COMPREHENSIVE B & B ELECTRONICS 

CATALOG TODAY' 

Pa~es and IJ,lll<' ol pholo· 

graphs and 1!1uslra11'd descnp. 

lrve "XI Im MB"s comp1e1c 
llpe ol RS 232 convcM · 
crs RS-J 22 converters 
c11rren1 loop conveners. 
;lllaplcr.;. brna<-0u1 boxes. 

"""": da1a S'Mldles. oa1a~'"'' · 
~GI:r->' sho<1 hat.I modems smge

On"' •• oroleclOf>. i11Cl muct1 
""''' •om . . riu:h rro-e MN imu:ts=::""" nieet R;c P.!1115.l 
..., 5"'11: Your RS 232 neods lo< Qua!•ly. ser­

vice and compel rvc onces M! be more 
lhan 111<1by B&B ELECTRONICS 
M1nufac1Uro1 lo rou. no mlddlomanl 
M-0<1ey-bac uuara111ee ~ Samed•y sl1.pmr.n11 One·y at war· 
ran1y °'' producls1Techmcal &uPP<lO ,w,,l,blc 

Wrlle For Your FAEE cataloo Todsvl 

B&B !:!~~~r.~n!!:~ 
ISO?KBu,te Mtmor~ Omt • PO So> 11)10 • 011,.1. IL 613IO 


Phone: 815-434-0846 


Circle 28 on Reader Service Card 

Srat•m llOO 
Ouk Syw.tem USO 
{lolA OC IN US ~ 
_.,"'4'1.iity l 
.. 	 t..:.\.f'\J 
·· ~· , ......,._ Y • T ...... ,,..,_ .:...... 
• ' 1.-.:,...... ....-~ 

· :~.;;··- ~· 

.....,,,, ..."'~... :"'~ 
•r•'"'""""'r 

• '•I.ti! ... ~ " -'' 

• i...,.. ........, ···-~ ......

••_. »:<-~ .,,,._ 

· ::o).!:...~··~-
. ..... 'C ,..•• .,.,..-~........ __,..... 


.' 
I• 

· """ ' .1''• 

"'"' "'" """'. .. *ft ••• --A •.-o~t'•· --~-;v.,.-.•l" • L~.,,.. ."', 1" ":'1 • ;., 
1-11111 1,1 ,.... t I t..- .. ·•l' •JI ,"'n~"" 

I i-t- f"' f•;.,. •\1,i;\ \ •1 I ~· \'·'·~I 


~.,.,_,, V••v 1.'•i I' • r. 'to.• ... 

S.chWab compu1t1 con1ct1

'"'"r;- ... . ..,... ""'""""... ' -• °"'91'r 
~·. t _,.,,,.... -~r ..... ,:,o. ....._, 

Circle 235 on Reader Service Card 

UNIVERSAL LO\.IC PRl)f><>/\MMEA 
• PRNiRAJ.tS 

m .:..~">.noru •A-i9 

CAH 1 c sr~ 

Aun 
:;rr.uRr~; 

ttl l'.!llll·()•, 

O'- .'O ;u-m 
, : r1 N 
mv1cr::; 

• . l l r~l". I fl 
~Al I' ', 
l1f41Vl n•, 
.'.ll H ltlO~ 
rpmr r1 1 ''"''' OAC AOC l'o 
SLE W FU NC 
11Qt, '"j rn()(,PAI,\ -'l t.•+'V"l M l V llYi•C Ol VICt 

• M(UIJOntVPl OPr n,;r ...1•j t>.".Yl() r.-.r'\"IM;C)()l)!('lo\ 
10CW£fl A. IL 

• r.or~ · . r· .t:i 10 ArlV IRM ro~.H"AJU'H ( ("0MPU1f"R •, It• 
1·;.ri:..u1 1·111 ~ 11t n • ,,u 

e l:(JO~ f L,_ l DATA & Tf r T ,'fClOW. '.'. I ti r1111 
r.cnrn1(OITOR 

e 1f"1 15 ,\ !TH F<': TOR!:i A .. rrunrc; AnfA r'fll'V,PA I," ,' ~1r, 
· ~un·nii1!;;..t· 1·or· .~· ·to('lr . ur·iip.01 · .· :.•·rr ·" "'"'*t 
• GUtO fl-)'IOOt : 1F-1r·,. •rr • 0·.1•,r11r1r 1 " ·· ~l 

• MOM:Y SACK GUAflA 'o lH • SEL.f t" t.. ltl'11Allf;'., 
• TOll rnr 1 I FC:H ~Ul"'P("l:q • JfDEC F'tlf Ir ~ OUTPUT 
• llf'rJ O:. TA!llt v1;.t1()fll'' • ON[ 'l f'-n:,.•f"IOMJfY 
• f;PROM PHO(,HA•.••.11fl ', ;.L ~;u • ~Mf 0.\Y 1·1 '' ' I ~~ 

• 	 "'11 "llJ 

CALL FOR FAFF ric:.,,o DISK soo 1nc.2 102 

Bpi u vu-u 
' ·"'" Pf)SYST[ MS 

IOWl ll ADDING TDrl •I 11ous1m IY. ··n.11
in ·1bl-0'1 3Q II v .. . ,,~ ,,. F-A X · n .1r.1 1:··~ 

Circle 43 on Reader Service Card 

VOICE IN A BOX 
$80.00 each' '! 

'" ' ,1 •• 

VOICE ON AN EPAOM 

Applle•11on l1 ' 

C.Al l j-'1 11 W i ~':': ·~ ':'"!>E R 
rpf"lu ' l.(r us 1 !r· · • · : 

COr.<ourrn AGr ' TO. 
PO !'IO X 711. 

IO DUTO ON T LOG l NO 
FAX H .a lti l , ~9.n711 

Circle 62 on Reader Service Card 

MULTITASKING KERNEL 

simplifies 1oa1 I/lo 


producl d!'velop m!"'n l 


• 	 t • r:i "' •-'H ' , 

• . I 
• p,,.." I ' ,, ~ , , • '" • I '' .. '• ·• '. ' 
• 	 ,,.., ... 1... . ,.......... . • . n. ••• •.• .•. 'jf'• 


• 	 1 .. ,,,. "·' 11•n,J.. • • ·a ,i•t·• ~ ... ,........ 


~~ ..... ,,!!! ~! ft KAOAK Product3 LidAV• IJ!b • l 

'"' '' u • ' · ' ~ 

.. 
.. 1 .. '• 

Th i 1eal llme 

Circle 132 on Reader Service Card 

3M S Y. " OSOO .72 ea 
3 W' 0 50 0 1 .49 ea . 

5 '1.i " oson .s.a ea 
3 1 08001.49 ea:0 "JVC 

DSOD .73 ea 
3 \-?" 08001 .69 eaSONYSW 

Pr1rpc; based on in 1on f}tc; 1t p1_ P~ 

5' • " n~~~A00.27 ea 

'•·" DSDD 1.09 e11 
M 1r1 100 

BULK 
SIP.eves & Labels Included 

L1fet1me Warranty 100% Cert1f1Pr 

Sh1pp1ng at Cost - Same Or1y 

716-298-5035 

FAX# 716-297-2749 

DATA DIRECT 
; • ·~ "fl t I 1U1 jl .'.tr 

Circle 72 on Reader Service Card 

DATA CARTRIDGES 
600 A IW>5 19.95 e11 
300 XLP Mn 5 19.65 ea 
2000 M115 . ... 17.50 ea 

EPSON 
ORIGINAL RIBBONS 
MX, FX, RX BO series Mn aw 4.49 ea 
MX, FX. RX 100 series am. 5.89 ea 
LQ 1000 . Ml1 ~ de/ R 29 "!II 

Cflll fnr pricing on LASER CAR t:ll["IG c 

COMPUTER TAPE. RIBBONS 

716-298-5035 

FAX # 716-297-2749 


DATA DIRECT 

Circle 73 on Reader Service Card 

Bullet Modem 

• 	Turbo 2400 bps + MNP Cl:1~~ 5 
Up In 4.800 bps .. .. ... . . . . $_,q5 

• p to 19,200 hps . .. . . . . .. $l , 195 
• 	100~ Error Free Dala 
• 	P~'TN & Lca~cd Lines, AT Cm11nrnnrl 

4 F.-lj,d1 Res1•arc h 
,\,\ .\ ,\ Uo\.\~f""'I ,\ \t' llllt', Ji 1f1C 

"\:1n 1a Cl11ra . (' 9~0~ 

(.WM 1 '>~2..0.!.70, 1-i\ \ f40K) (OP 0 1 1: 

I t•udu in llhch l\•rforrmmn \l rnl1•m 

Circle 94 on Reader Service Card 

http:n~~~A00.27
http:08001.69
http:08001.49
http:05001.49
http:PHO(,HA�.��.11
http:to('lr.ur�iip.01
http:OtlCKWt.fS
http:�SPUTSri~seve;.se
http:Alr.(H\11Hl.1f


EDITORIAL INDEX BY COMPANY 

Index of compunic covere<l in articles . columns, or news stories in thi s issue 


Each reference is to the first page of the article or section in which the company name appear 


I Q IRY # COM PANY PAGE INQUIRY# COMPANY PAGE INQULRY # COMPANY PAG E 

75 1 ABSOI· ............ .... ..... . .. .......... 67 889 CALTEX SOFTWARE ....... .. ....... 2 15 955 FISHER INTER NAT IONAL 

801 ACIUS ........................ ... .. ....... 133 CAP I TER ATIONAL. .............. 11 SYSTEMS .. . . . ... ... ..... .. .... .. ..... 129 


ADDISON.WESLEY ................... 50 CARNEGIE·MELLO FORR ESTER RESEA R IL .......... 11 

852 ADOBE SYSTEMS ........... .... ...... 89 U IVERSITY ............. ............ 11 903 FORTRON ...... .................. . .. .. .. 164 

810 ADVANCE MICRO RESEA RCH ..... 67 769 CENTURY SOFfWARE .... ....... .... 67 


904 GATEWAY 2000 ... ... .... .... .......... 164
884 AMSTRAD .. ............................ 185 900 CLU B AT ......... . .. . .. .... ............. 164 

905 GCH SYSTEMS ............. . .. ........ 164 
782 APOLLO COMPUTER . ..... .. . .. . .... 67 892 CNS . ........ .. ........... .................20I 

754 GREE LEAFSOFTWARE ........... 67
853 APPLE COMPUTER ................... 89 901 COMPUA DD . . ............ . ............. 164 


753 APPLIED LOGIC SYSTEMS ... .... .. 67 COMP UTER SCIENCE PR ESS .. .... 50 HARVARD UNIVERSITY PRESS ... 50 

800 AST RESEARCH ...... .. .. ... ... .. .. .. . 133 790 COMTERM ................... . ..... ..... 67 906 HERTZ COMPUTER.. .. ........ .... .. I 64 

789 AT&T DATA SYSTEMS ........ ........ 67 939 HEWLETT·PACKAR D ............... IOJ
896 DATACOPY ... ..... ..................... 194
AT&T/SUN ..................... .... ...... 11 HITACHI AMERICA ................... I I 
902 DATAWORLD ........................... 164
758 AUTODESK ........... .. ............. .. .. 67 HUGHES RESEARCH 
883 DELL COMPUTER............... . .... 179 


LA BORATORI ES ............ .. ...... l I
898 BLACKSHIPTRADING .............. 164 DESTINY TECH OLOGIES ........230 

888 BORLAND 796 IBM ............ ...... . ........ .. .... . 67. 157
856 ENYART DEVELOPMENT ........... 89
891 INTERNATIO AL .... 10 1, 119, 151, 777 
 !COM SIMULATIO S ................. 67
885 EPSON AMER ICA .. ... .... ...... .... . 185
934 209.223 752 INFORMI X SOFfWARE .............. 67 

941 785 FACE TECHNOLOGIES ............. .. 67 784 INTEL. .......................... _..... .... 67 

899 BUS COMPUTER SYSTEMS ... .. . . . 164 


COMING UP IN BYTE 
PRODUCTS IN PERSPECTIVE: 

As we go to press for October, here i rhe tentative lineup of articles on tap 
for November. While last-minute changes or delays can always occur. the fol­
lowing are tho e piece we plan to bring to you. 

In the front of the book, as usual , will be the Microbytes , Nanobytes , and 
What' New sect ion , a long with Short Takes- next month on new laptops , 
languages, utilities, applications, and periphera l . On top of everything 
else, we'll have our columns: Jerry Pournelle's Computing at Chao Manor . 
Ezra Shapiro 's Applications Plus, Wayne Rash Jr . and Down to Business, 
Don Crabb 's Macinations, Brock N. Meeks with COM l :, and Mark Minasi's 
OS/2 Notebook . 

The Product Focus for ovember will be project management software . 
These programs are designed to assist you in keeping track of multiple jobs, 
schedules, tasks-whatever. How well do they work and how easy are they 
to work with? Can something be a help to you if it can't be integrated into the 
way you do your job? If you've ever wondered if these programs could make 
your life easier but balked at the price tag, our November Product Focus 
might be j ust what you need to help you make up your mind . 

System reviews for November include Compaq's new 386s and ALR 's new 
386 FlexCachc machine . 

We'll have a hardware review on Transputer boards for both IBM PC- com­
patible and Maci ntosh computers. 

In the software department , our software reviews will look at Zortech 's 
C++ and Gimpel Software 's PC-Lint. 

For application reviews , we 'II take a look at a hard disk drive utility pro­
gram from Gib on Resea rch called SpinRite , Ashton-Tate' s FullWrite Profe ­
ional I .0 word processor. and a new commun ications program from Cross­

talk Communications called Remote2 . 

IN DEPTH: 


Our In-Depth section wi ll focus on 
parallel processing. We've lined up 
articles on an entire range of related 
topics- all intended to work together 
to provide a comprehensive look al 
an area that has o far been endowed 
with more potential than anything 
else . Where is parallel processing 
now? Is it always going to be one of 
those areas that look so good from a 
distance but up close just seem to 
dissolve? In November , you'll have a 
chance to answer these questions for 
yourself. ot only will we have pieces 
on new paral lei proce si ng chips, 
but also on programming languages 
specia lly designed to take advantage 
of parallel processing technology. 
Things may be starting to take on a 
definite shape. 

FEATURES: 

We ' ll have articles detailing a new 
chip. Rekursiv ; a method fo r 
performing multiple regression 
analysis with Excel ; Part 2 of a piece 
on PC power, this time on backup: 
Ciarcia's Circuit Cellar covers the 
second part of his project on a 
upercomputer; in Some Assembly 

Required , David Betz talks about a 
new extendable, embedded language. 
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76 1 JRSYSTEMS ................... .......... 67 NATIONAL SCIENCE OF MANUFACTU RI G 

FOUNDATION ......... . .. .. .......... 11 AUTOMATION . ........ ............ .. 11


956 KINETIC SOFTWA RE ................ 129 
 783 NEC INFOR MATION STANFORD U JVERSITY ........... 11 


938 LASCAUX GRAPHICS ............... I0 I SYSTEMS ........................ 67. 230 912 SUNTRON ICS ... . .. ................... . 164 

LAS ERGO ...................... ........ . 230 897 NEW IMAGE TECHNOLOGY ..... . 194 794 SYMPHO Y SYSTEMS ............... 67 


909 NEW PC NETWORK .... ... .... . ...... 164 788 SYSGEN .. .. ........ ...... . ..... . ... .... .. 67 

795 MANZA A MICROSYSTEMS ...... 67 
 770 NOV ELL. .... . .............. . ....... .. .. .. 67 

764 MARKETBASE ..................... .... 67 767 TAXCALC SOFTWARE ............ ... 67 


MARTI MARIETTA 803 OPCODE SYSTEMS .... . ....... ....... 133 TEXAS INSTRUMENTS .... .... . ..... 11 

LA BORATORY ......... . .. 11 OPEN SOFTWARE 935 T HE WHITEWATER GRO P .... . .. 101 


MATHSOFT ......... .. ....... ........... 11 FOUNDATION . .... ................... 11 893 T HUNDERWAR E .. ... . ................ 194 


MCGRAW-HILL BOOKS .. . . ... ...... 283 OXFORD COMPUTER ................ I I 851 TOSHIBA AMERICA ......... .. ....... 89 

771 MERIDIAN TECHNOLOGY .. . ...... 67 760 TUTSIM PRODUCTS .... ............... 67


910 PACESETTER SYSTEMS ............ 164

907 MICRO EXPR ESS .. .. ................. 164 
 793 PACIFIC DATA PRODUCTS ..... ..... 67 913 UNIQ TECHNOLOGY ........ .... ... . 164 

908 MICRO 1 ................................. 164 
 763 PALISADE ............................... 67 UN IVERSITY OF CALIFORNIA 


MICROELECTRONICS AND PETROCELLI BOOKS .. . . .. ..... . ... .. 50 AT BERK ELEY.... .. ........ ........ 11 

COM PUTER TECHNOLOGY ....237 
 765 POLARIS SOFTWARE .......... .. .... 67


775 MICROSOFT ........... ..... 67 . IO I. 157 914 VALUE PLUS DISTRIBUTI G .... . 164
855 POLYT RON ....... .. .............. ....... 89
942 915 VIPC COMPUTERS . ...... .......... .. 164 
936 PROX IMITY TECHNOLOGY ... .... JOI

937 MICROSPEED .... .. .................... IOI 
 894 WARP 9 E GINEER ING ........... 194
895 MICROTEK LAB ...................... 194 791 RACORE COMPUTER 
 781 W ELLS AMERICA ........ ... .. .. ... 67


MIT PRESS .............................. 50 PRODUCTS .................. , ......... 67 

772 WH ITE CRANE SYSTEMS ........... 67
854 MULTI SOFT ...... .... .. .. ......... . ..... 89 811 RAPID SYSTEMS ............. .. ....... 67 

916 WHOLE EART H ELECTRON ICS .. 164 


957 ATIONAL COMPUT ER 940 SALINON . .. .. .. 101 802 WOLFRAM RESEA RCH ........ ..... 133 

SECURITY CENTER ...... . ....... 129 786 SOUTH WORTH MUSIC 778 WORLD SOFTWA RE ... . .. ... .. .. ... . . 67 


757 ATIONAL INSTRUMENTS .. ....... 67 SYSTEMS ...... .... ........ .. ..... . .... 67 

776 Z-SOFT . ...... . .... ... .. .. ....... . ... .. ... 67 
911 SPEA R TECHNOLOGY ... .... ... .... 164 
 917 ZEOS INTERNATIO AL ....... ..... 164
798 SPECTRAL INNOVATIONS . ......... 67 
 857 ZORTECH ..... ..... .. ........... .. ..... .. 67 
STANFORD INSTITUTE 

Computers For The Blind 

Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 

The answers can be found in "The Second Beginner's Guide to Pe rsonal 
Computers for the Blind and Visually Impaired" published by the National 
Braille Press. This comprehensive book contains a Buyer's Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 

This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 

Send orde rs to: 

National Brai ll e Press Inc. 


88 St. Stephen Street 

Bosto n, MA 02 115 


(61 7) 266-6160 


$12.95 for braille or cassette, $14 .95 for princ . ($3 extra for UPS shipping) 
NBP is a no nprofit bra ille p rint in i.: a n<l pu b lishing ho use. 

OCTOBER 1988 • B Y T E 339 




To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor­
respond to the inquiry number listed with the advertiser. This Index is 
provided as an additional service by the publisher, who assumes no 
liability fo r errors or omissions. 

READER 
SERVICE • Correspond directly with company 
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OTHER-LANGUAGES 

EQUIPU A.I.A. LTD. . . . . 8815-23 

Z-WORLO . 320 
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BACK ISSUES FOR SALE 

SPECIAL IS U and INDEX 

1985 1986 

J;in. $4 .00 

Feb. 54 .00 $6 .00 

March $4.00 

Apr il $4 .no 
May $4 .00 

June $4 .00 $6 .00 

July $6 .00 

Aug. $4 .00 $6.00 

Sept. $4 .00 $6.00 

Oct . $4 .00 

Nov. $4.00 

Dec. $4 .00 $6.00 

1987 1988 

$6 .00 

$6 .00 

$6 .00 $6.00 

$6 .00 

$6.00 $6.00 

$6 .00 $6.00 

$6. (}() $6.00 

$6 .00 $6 .00 

$6 .00 

1986 INSIDE T H E I BM PCs 

S2.00 

$2.50 

$2 .00 

$2 .50 

54 .75 

S.5.00 

APPl.ICJ\T IO S SOFTWARE TODAY SPECIAi. $4 .00 

Cirri<' and send r1'o / lll'SIS 11 •11/J /1av111r 11r.s I<>: 

BYTE Back Issues 
One Phoenix Mill Lane 
Peterborough, NH 03458 

(603) 924-9281 
I ' Check enclosed l'r1w11,.111s / m111 /omg11 w 11111 rw.< 11111,;t l><' 111ade 111 US f 1111ds f>"yal>/e al " US bank . 

r I VISA D MamrCard 
Ex l'. DAT !: _____________ 

( 

0

ARll # -------------------------- ­
\)1(. N 1\ I U l< t ---------------------------- - - -------------­

Tl•t' ,i/,,,,.,. f1ri1 "' inc/;ufl' f1u,1,1g" in till· ( S. />!t ·11;;· add S .50 (JN CU/1y for C:111,1da anti A'lt'.>:ico; a11d S2.00 /ll'T 1.·opy tu fon·1g 11 c'011111rics (:;m · 
/,1, " ci!'ill'<"Y1' i. rlca:;c .11/ow ·I 11 •c •t•k:; /or dumcslr« dd ll'crv ,111d 12 U't't'k> /or (urc1g 11 ddrr,erv. 

F.,rnpca11 cu ·tomcr pkasc rcfrr to B:ick Issue order form in lnccrn;llion:t l Adwnising scc cion of book . 
NA Mt ___________________________ _ _______________ ___ 

A I JDR l·. SS 

( ' 1T Y ----- ------- ---------------- STATE - --- --- Z 11• ----- ­

-.:>S SUBSCRIBERS ONLY!* 
rl"J,1: Use BYTE's Telephone Inquiry Processing System
,I. 	 Using TIPS van bring produot information as muoh as 10 days earlier. 

SEND F OR YOUR I ) If y1n1 are a nr•w s uhs<'rihl' r or have lnsL you r 1.0. card. cirdl' ttl 011 th" Read l•r Sl·n ·it·•· 
SUBSCRIBER I.D. CARD Ca rd: attm·h m ai le r lnbcl. We "·ill immedia tely send .vuur ptn~una l TIPS subscr ibe r· c;1n l. 

GET PREPARED :! ) 	 Writ C' .vour S ubscri be r Numhf' l'. a~ pri nt ed on .1·ou r :ub~cr i be r I. I). Carri . in boxc:< in , 'tr·p r, ht'ln11. 
(I " not. ;uld o ·~ [.(1 fill in b lank huxe;;) 

:{) 	 Write number:; fo r informat ion rlPsirerl in hoxe: in StPp 7h below. 
(Do not add O's to 1111 in blank boxes.) 

CALL TIPS .j ) ow. nn a Tuud1·'fbnc te lephone dial : (4 13) .J -12·266 and wail fu r 1·u i ~l' rn1111 11antk 

ENTER YOUR .')) When TIPS ,;ays: "C:nter Subscriber Number" 

SUBSCRIBER AND (Entr r by pusl~ inl-t' t h<> numbers and symbol s I# or * enclosed in thP bmws l on lPlepho1w p:1 d 

ISSUE NUMBERS i1-.'110 rin .~ blank boxes) 


Entr r I l I 1rl1 Ir I I JI l I l rl!l 

I)) 	 WhPn Tl PS says "Enter magazine code & issue code" 
l~ lll C'r [ID . [Q] 00 

ENTER YOUR ia) When TIPS sa.1·s " Ente r (next.) lnqu ir.1• Numl1!'r " 
INQUIRIES Enlt· 1· 011P i11qu iry Sl'IPr t i1111 from lwlow (ig-norP blank boxl's) 

h) R"p..at 7a as n<'<"<INI (ma xi m um 17 inquiry 11u mbPrs) 

END SESSION .".') 

nJ 	 Hang up af e r lwaring fin al message 
If ) 'Oil :i rt· a ~ll h't· rihc· r a nd lh 'f•d :c<" i ~lancf'. t a ll ( l~); l) n~-J - !l~ I. 

14. 0 0 0 
15. DD D 
16. D 0 D 
11. nnn 

l. 0 0 0 
2 . LJ ll lJ l1fl Ufl 
3 . D 0 D 00 
'1. CJ n n 
5 . D 0 D 

6.000 
7. lJ lJ [J (/!j 
. 000 0000 

9. nnn fl!l 

If Y"ll ;u-,. nut a ~ubt-,·ril.>e r fill oul tlw :-u!Js Tipliu 11 card found 111 thi s i ~su · or. call RYT E irculation ~1 2.'I · 
•IJnrnes tic und Cunudion ubscribe rs On l ~· ! 
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Information Retrieval Service 
To assist you in making your evaluations, purchasing decisions, or recommendations, you can 
request further information directly from the manufacturer or service company on products and 
services advertised in this issue. There is no charge, no obligation. Just complete and mail the 
attached post-paid, self-addressed reply card, and we'll do the rest. 

Circle numbers on reply Check all the appropriate ~l I Print your name and 
card which correspond to answers to quest10ns ml address and mail. 
numbers assigned to ''A:' through "F". 

items of interest to you. 
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Information Retrieval Service 

To assist you in making your evaluations, purchasing decisions, or recommendations, you can 

request further information directly from the manufacturer or ervice company on products and 

services advertised in this issue. There is no charge, no obligation. Just complete and mail the 

attached post-paid, elf-addressed reply card, and we'll do the rest. 


Circle numbers on reply Check all the appropriate J:l I Print your name and 
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Ho. Hum. 

Yawn . That's 

how people 

react when your writing fails to keep them 

glued to the page. But you'll get readers' atten­

tion and keep it when you write with appeal­

ing full -developed characters. Like the ones 

created by our Pinwriter > P2200 printer. 


The P2200's 24-wirc print head produce 
crisp fully-formed character for a 9-wire 
price. Which means you get print quality that 
people will stop and read. At a price that 
won't stop you . 

Of cour 'e, tand-out print quali ty is ju t 
one rca n the P2200 is so outstanding. 

It sprints through 55 letter quality CP 

24-wire print quality. 9 - wir-e pr-ice. or 170 in draft 
mode. Dres e 
up memo let­

ters, etc., with up to 128 type variations. And 
like all our Pinwriters, it works with more soft­
ware packages than any other 24-wire printer. 

For more information about the entire 
Pinwricer Family call 1-800-343-4418. And dis­
cover what a little character development can do 
for your writing. 

NEC PRINTERS.lHEYONIY SfOP 
WHEN YOU WANTIBEMTO. 

NEC 

NEC In formation , ys t l' lll ~, Dcrt. 1610, 1414 ,\ \a ~sachusc tts \vc ., fluxburou l\h. 1\\1\ 01719. 



The Tl\t-Kn' - ­ Our most 
powerful 386TMTandy - based computer0 

...made in America.5000MC ­

. I 


I I I I 
I I I l I 
f f I I I I .I I I I 

' 1 , 4 0 o t I I 

I I 

The new Tandy 5000 MC 
Professional System is pure 
performance, from the Intel® 
80386 processor operati ng at 
20 MHz to the memory cache 
controller that provides 
RAM,fast access to data. 

With the 5000 MC, you 
have the high,performance 
platform needed to take the 
fullest advantage of industry, 
standard MS,DOS® applica, 

Tandy Computers: Because there is no better value:™ 

tions, powerful new MS® 
OS/2 program r multiuser 
SCO® XENIX® software . 

Opera.ting at 20 MHz, the 
5000 MC cut through the 
big jobs like daraba e man, 
agement, large pread heets 
and ophisticated graphic . 
Its IBM® Micro Channel™ . 
compatibl architecture al, 
lows multiple proc ssors to 
use the same bus. 

The system architecture 

al provides a radica l in­

crea c in data-transfer rates 

when the Tandy 5000 MC is 

configured with in a 3Com® 

workgroup or a multiuser 

environment. 


The Tandy 5000 MC is the 
new alternative in p rsonal 
computing-from the best, 

· e lling family of PC Compat, 
ibles made in America. 

llad1olh eK 

lnlel/Rl!Q. TM Intel Colp. IBM/Rl!Q. TM 3nd Micro Channel/TM IBM Corp. MS. MS·DOS and XENIX/Reg. 
TM Microsoft COip. SCO/Rl!Q. TM The Sama Cruz Operation. 3Com/Reg. TM 3Com Corp. COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 

Circle 225 on ReadtrServict Card 
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