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Dell '" PC wins the 1st PC Week Corporate Satisfaction Poll. 

286 s,·srems, Ocwb<r 11 1988 

Dell PC wins the 2nd PC Week Corporate Satisfaction Poll. 

386 1"' S:....m:>ms, Ocrr1/ier 24 . 198S 

Dell PC wins the 3rd PC Week Corporate Satisfaction Poll. 

386 S"ren1.1, A/>ril IO, 1989  

Dell PC wins the 4th PC Week Corporate Satisfaction Poll.  

286 s,·srems, A/nil 11 1989 

Dell PC wins the 5th PC Week Corporate Satisfaction Poll. 

386 Sysrenrs, Felm 1ary 5, 1990 

Dell PC wins the 6th PC Week Corporate Satisfaction Poll. 

386S:X s ,·s rems, Febrr11ff\' 12, /99L1  

Dell PC wins the 7th PC Week Corporate Satisfaction Poll.  

386SX L.<1/no/JS, )11/y /6, /990 

Dell PC wins an unprecedented 8th PC Week Corporate Satisfaction Poll. 

386 LAN Smers, ) 11/y 30, 1990 
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MAYBEIT'S TIME TO  
CALL GUINNESS. 

Announcing a new world record. 

Dell Computer Corporation has just won the prestigious PC Week Customer 

Satisfaction Poll for personal computers for the eighth time. 

An outstanding fact considering no other computer company has ever won 

it twice. Why ? 

It's simple. Dell has extremely satisfied customers. In fact , some of them 

border on being fanatical. In the most recent poll our customers described our 

roORDER, CALL NOW computers, service and support with terms 

800--3 65 --9977 like "Flawless:' "Superb" and ''Absolutely 
IN CANADA. CALL 800-387-5752 

HOl.JRS, 7AM·7PMCTM-F 9 AM-4PM CTSAT. the Best'.' 

What else would you expect from a company that custom configures each 

and every 286, 386,'" 486 ··or laptop system for every individual need. Offers 

toll-free technical support. Next day desk-side service provided by Xerox." 

If you're looking for satisfaction , call today for a catalog. We'd like to show 

you what it's like to work with an award winning computer company. 

After all, we could always use another vote . 

DE LL  
COMPUTER  
CORPORATION  

Above and beyond the call. 

To see the next generation of award winners,  
see our brand new line of computers starting on page 65.  
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33-MHz,80386,  
What Else Can  



EISA... $1995 
We Say? 

the ALR 
B11SinessVEISA 

Model 101... 
What else can we say about a deal that's this good? Well, maybe 
we could add that the ALR BusinessVE ISA 386I 33 Model 101 also 
lets you 'just upgrade the CP[fl'M." It's the only affordable up­
grade path to 25- or 33-MHz i486™ processing, and beyond. And 
perhaps we should also mention that this system can accommo­
date up to 17-MB of memory right on the system board. And it 
probably wouldn't hurt to talk about the standard 1-MB of RAM, 
built-in IDE hard drive controller, optional cache module, standard 
1.2-MB 5.25" floppy drive, standard serial and parallel ports, and 
ALR's limited one-year warranty. 

But, quite honestly, none of those features are quite as impressive 
as this one. For just $1995, you can purchase a 33-MHz 386™­
based PC with a true 32-bit EISA bus - to easily tackle today's 
power applications in business, desktop publishing, CAD I CAM, 

multiuser and networking. Who else makes a 
system that can match the BusinessVEISA 
386/33 Model 101 in price, versatility, and 
performance? Nobody. 

Call ALR today and we'll put you in touch with 
your closest ALR reseller: 

ALR  l-800-444-4ALR 
= """'""" .,,,,, """"""'- 1nc.  9401 Jeronimo Irvine. CA 92718 (714) 581-6770 

FAX: (714) 581-9240 

ALR systems are available at these selected resellers: 
ALR Power Partner Connecting Point' :11:11::mr Ci.llllB 

Resellers  COMPUTER CENTERS 

Prices and configurations subject to change without notice. Prices based on U.S. Dollars. Shown with optional monitor and mouse. ALA is a regis­
tered trademark and BusinessVEISA is a trademark of Advanced Logic Research, Inc. All other brand and product names are trademarks or 
registered trademarks of their respective owners. © 1990 by Advanced Logic Research , Inc. AST® , here's one more thing! 
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19 MICROBYTES 172 486 EISA Machines: 206 OBJECT LESSONS 
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the EISA add-ins? The birth of interchangeable, 
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announcements. MacroMind's new Director 2.0 

provides interactive control 223 Migration Patterns 
and input from more audio Simulating object-oriented 

FIRST and video sources . techniques with procedural 
IMPRESSIONS languages can help you make 

186 Object-Oriented C That the transition to tomorrow's 
132 SHORT TAKES GoesVROOMM software technology today. 

Paradox 3.5, newfeatures Borland's Turbo C++ promises 
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on standard VGA monitors. a conceptual model for the first 
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138 Smalltalk-80 Enters the Nineties Different from the Rest the object-oriented bandwagon. 

Objectworks\Smalltalk from The Clarion Professional Developer 
ParcPlace Systems features 24-bit provides a complete development 265 Objects of Note 
color and cross-platform support . environment. Just a sample of the object-

oriented products available . 
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FEATURES 

268 � A Knowledge Engineering 
Toolkit 
The first of a two-part series 
presenting a knowledge-engineering 
toolkit for building expert systems. 

289 � ES: A Public Domain 
Expert System 
Develop your own expert systems-
or experiment with some 
sample knowledge bases-with 
this free program. 

295 � Alternative Operating 
Systems, Part 3: 
Theos: Serious Business 
A unique multiuser operating 
system for business applications . 

HANDS ON 

301 � UNDER THE HOOD 
Megafloppies 
Four new technologies 
are in the bidding to be the next 
standard A drive. 

311 � SOME ASSEMBLY REQUIRED 
Just Between Friends: 
Talking Tasks 
The first part of a series 
on interprocess communications 
looks at Microsoft Windows 
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AT CHAOS MANOR �
A Lesson in Maintenance �

by Jerry Pournelle 
Jerry remembers the solution �

for an old problem and �
examines the prospects �

for a new DOS. �

99 �
MACINATIONS �

Science Goes Visual on the Mac �
by Don Crabb 

Get a new view of scientific data 
with graphics tools from Spyglass . 

105 
THE UNIX /bin �
Sizing It Down �
by David Fiedler 

A look at RISC versus CISC �
and the Coherent Unix-like �

operating system. �

111 �
DOWN TO BUSINESS �

Picture This �
by Wayne Rash Jr. 

Now you can make professional �
presentations quickly and easily. �

115 �
NETWORKS �

Welcome to Lilliput, DEC �
by Mark L. Van Name 

and Bill Catchings 
DEC once again visits the land �

of microcomputers with �
Lan Works for Macintosh. �

127 �
BEYOND DOS: �

WINDOWS AND OS/2 �
Through the OS/2 Porthole �

by Martin Heller , 
OS/2 rolls out the red carpet 
for Windows applications . 

BYTE (ISSN 0360·5280/90) is published monthly with an addi1ional issue 
in October by McGraw-Hill, Inc. U.S. subscribe< rate $29.95 per year. In 
Canada and Mexico, $34.95 per year. Single copies $3.50 in the U.S .. 
$4.50 in Canada. Executive. Editorial. Circulation, and Advertising Of­
fices: One Phoenix Mill Lane, Peterbol'ough, NH 03458. Second·dass 
postage paid at Peterborough, NH , and additional mailing offices. Post• 
age paid at Winnipeg, Manitoba. Registration number 9321 . Printed in the 
United States or America. PoatmHter: Send address changes. USPS 
Form 3579, and fulfillment questions to BYTE Subscriptions. P.O. Box 
551, Hightstown, NJ 08520. 
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UNLEASH 
TURBO 
SPEED 

The fas test way to 
"'".___...__,/ create powerful programs 

with Turbo Pascal 5.5, 
Turbo C 2.0 and Turbo C++! 
POWER TOOLS PLUS"VS.1- $149 
- lightning-fast routines to help you: 
+ Add easy-to-use integrated mouse  

support for windows and menus  
+ Generate context sensitive help  

screens + Resize and move windows  
and use drop shadows for that  

professional look + Let users choose  
from window-oriented pick lists  
+ Create and access "huge" data  

structures + Use multiple-line edit  
fields with fully configurable edit keys  
+ Add EMS support + Write TSRs  
and ISRs easily + Create powerful  

programs in Turbo Pascal 4.0, 5.0 & 5.5!  

Turbo C TOOLS"V2.0 -$149 
- fast, high quality functions to help you: 

+ Add easy-to-use integrated mouse  
support for windows and menus  

+ Quickly include virtual windows  
and menus + Integrate your windows  

and menus with Turbo C's text  
windows + Create context-sensitive  
help screens + Provide multiple-line  
edit fields with fully configurable edit  
keys + Write TSRs and ISRs easily  

+ Create powerful programs in  
Turbo C 1.0, 1.5, 2.0 and Turbo C++!  

FREE with these products! 
All source code, complete sample 
programs, and a comprehensive 
manual are included. We offer free 
technical support and a bulletin 
board dedicated to technical issues. 

Unleash your potential! 
We offer erogramming tools that are 
fast, flexible and affordable. Call 
now to order, or to ask for a free 
brochure on our full line of products 
for C and Pascal. 

Put Blaise tools to the test! 
If during the first 30 days you are not 
satisfied, we'll refund your money. 

Call (800) 333-8087 today! 

BLAISE COMPUTING INC. 
2560 Ninth Street, Suite 316 Berkeley, CA 94710 
(415) 540-5441 FAX (415) 540-1938 

s p 0 T L G H T 

ARTIFICIAL  
·INTELLIGENCE LIVES!  

Don't look now, 

but AI is making its way 

into your applications 

B
YTE has been following AI 
since its very first year of publi­
cation. Back then, computer sci­
entists and enthusiasts were pre­

dicting great things for AI: systems that 
could replace human thought processes, 
perform tedious tasks, and extend our 
ability to manipulate our environment. 

Suddenly, every new computer prod­
uct was touted as incorporating AI tech­
nology, much as processed foods began 
sprouting labels like "all-natural" and 
"organic"-with about as much mean­
ing. Disillusionment soon followed, to 
the point where most people now sense 
their mental "hype-filters" turning on 
when they hear the phrase." Al." 

But let's back up. Granted, Al was 
overblown, oversold, and underrealized. 
Meanwhile, however, some very prosaic, 
mundane AI-based technologies have 
been making important inroads into 
business and technology. One of those 
technologies is knowledge engineering­
the art and science of capturing knowl­
edge about very specific subject areas 
and building that information into expert 
systems. 

MIKE and ES 
In this issue, we present two valuable 
tools. The first is MIKE, a knowledge 
engineering toolkit for those who want to 
develop their own expert systems. Devel­
oped by researchers at the Open Univer­
sity in England, MIKE (which stands for 
Micro Interpreter for Knowledge Engi­
neering) is a powerful, flexible tool for 
programmers who prefer to "roll their 
own." 

Of course, you may not want to write 
code, but you may still want to develop 
expert systems of your own. For you, 
we've got ES, a ready-to-run program 
that lets you plug in your own rules to de­
velop an expert system. Eric Summers, 
creator of the public domain ES pro­
gram, presents a tutorial on his pro­
gram's use in "ES: A Public Domain Ex­
pert System," found on page 289. 

MIKE and ES are available for PC 
compatibles, on disk or by downloading; 
see page 5 for details. Because MIKE is 
a larger, more complex program, we'll 
discuss it in two with part 2 in next 
month's issue. 

In the meantime, we hope these arti­
cles and programs stimulate interest in a 
technology that, as the man said, "don't 
get no respect." Maybe you'll be chal­
lenged to apply the technology to your 
own area of expertise. Let us know ifyou 
do; we'd be interested in hearing about 
your application. 

But please .. . don't call it Al. • 
-Ken Sheldon 
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NewFoxPro  
Shifting the Balance OfPower in Database Management  

There's a new leader in the relational database manage­ Nothing is Faster 
ment world . Its name is FoxPro . 

Fox Softwa re p ro du cts a re fa mo us for the ir 
FoxPro is the fi rst and only microcomputer database unmatched execution speed . FoxPro extends that 
management system that combines astonishing per­ tradition . 
formance with a sleek interface of amazing power and 

FoxPro is up to dght times fas ter than dB AS E IV ­beauty. t} more than 15 times fas ter than dBASE III PLUS! 
• FoxPro offers all the elegance and accessibility of a 

And that blazing speed translates into unprecedentedgraphic-style interface, yet operates at the stunning 
power. Now you can effi ciently process gigantic speeds possible only with character interfaces . 
data bases with hund reds of th o usa nd s - eve n 

• FoxPro is so easy to learn and use, even beginners millions- of records. 
can become productive immediately; yet it's powerful 
and sophisticated enough to satisfy the needs of the most demanding Protecting Your Investment 
developers and power-users. With FoxPro, your existing FoxBASE+ or dBASE III PLUS pro­
• FoxPro gives you choices instead of limits: use a mouse or a grams will run perfect ly-fi rst time, every time, no excuses . And 
keyboard; type commands or use the object-oriented interface ; run in FoxPro is language-compatible with dBASE IV. But FoxPro doesn' t 
one window, or hundreds. stop there. It has over 140 language enhancements not found in any 

version of dBASE. We've outdone ourselves by adding more than • FoxPro is so efficient , it·runs in a 512K PC-XT, yet it's able to take 
200 language extensions you won' t find in FoxBASE+ . advantage of the speed , expanded memory and extended video 

modes of the most advanced machines available. You don' t even need Best of all , FoxPro opens up whole new worlds for your appl ications 
a graphics card or special windowing software . by letting you move them onto a variety of different platforms. 

The Tradition Continues 
Fox S oftw a re is co mmitt ed to 
excellence - our products prove it. 

We've been producing superb database 
management software since 1983. And 
our products for both the PC and the 
Mac intosh continue to win awards 
worldwide . 

We've taken everything we know about 
software engineering , databases and 
interface design, and focused it into 
one remarkable product- FoxPro. 

FREE Denw Disk 
Shift the balance of power in your favor 
by trying Fox Pro for yourself. 

Call (419) 874-01 62 now to get your 
free demo disk. Or ask for the FoxPro 
dealer nearest you . See for yourself: 
Nothing Runs Like The rox. ' 

System Requirements: Fo.rPro operates in 
512K RAM (640K recommended) with MS/PC­
DOS 2.0 or weater tmd an 808618088. 80286 
or 80386 microprocessor. For optimum per­
formance, FoxPro takes complete ad1·f111/l/f!e of 
any available EMS (expanded memory! or a 
math coprocessor. 

Trademark/Owner: FoxPro. FoxBASE+ IFox 
Soft"'are : dBASE Ill PLUS. dBASE / VI 
A'hton-Tate. 

Fax Software 
Nothing Runs Like The Fox. 

Fox Software. Inc . (4 19) 874-0 16:! 
134 W. South Boundary FAX: (4 19> 874-8678 
Perrysburg. 0'1io 4355 1 Tekx: 65030408:!7 FOX 
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As the people responsible for as you've probably guessed by now, 
the MicrosoffWmdows"' environment, is the Microsoft Mouse. 
we believe we're in agood position You see, the Mouse allows you 
to offer some very sound advice on to navigate theWmdows environment 
Windows Computing. And that, and applications with untold ease. 
For more information, call (800) 541-1261, Dept. M29. Outside the U.S. and Canada, call (206) 882-8661. In Canada, call (416) 673-7638. © 1990 Microsoft Corporation. All rights reseroed. Microsoft and 



As well as unparalleled accuracy. Visit adealerandcheck it outfor 
Furthermore, weve made the yourself We think you'll see our point 

decision to buy a Mouse even easier. 
Now ifs available either with software, 
or on its own for the purist. Making it all make sense· 

the Microsoft logo are registered trademarks and Windows and Making it all make sense are trademarks ofMicrosoft Corporation. The Microsoft Mouse design is patented. (Design Patent #302, 426.) 



EDITORIAL • Fred Langa 

TAIWAN,  
THE SOVIET UNION,  
AND You, PART2  

The future of computing 
could be Soviet 
software running on 
Taiwanese hardware 

I  
nearly summer, I had the extraor­ 
dinary pleasure of spending back­
to-back weeks in Taipei and Mos­
cow, attending computer trade 

shows in each city and meeting large 
numbers of BYTE readers, hardware 
vendors, software authors, and publish­
ers in both countries. In this space in 
June, I wrote-before the trip-that 
"these countries may be a major factor in 
your computing options for the 1990s." 

Well, I was much too conservative. 
There's no "may" about it: These coun­
tries will be a major factor-you can 
count on it. The hows and whys are com­
plex, and they will appear in upcoming 
feature articles. But for now, here are 
just a few random highlights. 

Taiwan: The New Japan? 
Taiwan could well become the "Japan of 
the Nineties" for the desktop computer 
world. You may be surprised to learn that 
Taiwan already makes about 20 percent 
of the world's PCs. Like Japan IO or 15 
years ago, much of this output is sold as 
OEM equipment and is relabeled before 
it reaches consumers, to whom it may not 
appear to be of Taiwanese origin. I was 
surprised to see familiar "American" 
and "European" systems being cranked 
out of various Taiwanese assembly lines. 

The Taiwanese government and indus­
try have placed enormous emphasis on 
quality-control improvements. The best 
assembly lines I saw in Taiwan equaled 
the best in Silicon Valley. 

The largest research lab, cosponsored 
by the government and the computer in­
dustry, is aggressively pursuing state-of­
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the-art designs-including a SPARCsta­
tion that will come in at about 18 million 
instructions per second and yet cost only 
about $5000 retail, some 3 'h times the 
performance of a 20-MHz 386 for the 
same price. More conventionally, there 
are already 100 manufacturers of low­
cost 486 motherboards in Taipei alone! 

A government/business consortium is 
attempting to push Taiwan into software 
R&D. Although Taiwan is now known 
almost exclusively as a source of hard­
ware, its one big software success to date 
has been truly major-the ERSO BIOS, 
which made low-cost Taiwanese PC 
clones possible and fueled the first mail­
order PC business in the U.S. Clearly, 
when Taiwan puts its mind to software, it 
can produce. 

U.S.S.R.: The Hard and Soft oflt 
Meanwhile, the U.S.S.R. has little in­
digenous PC hardware; there's simply no 
large-scale Soviet high-tech manufactur­
ing ability to speak of. But Soviet pro­
grammers have had to overcome the lim­
its of their limited and underpowered 
hardware with sheer intellectual virtuos­
ity-the Soviet programmers I met are 
easily the equals of any in the West. 

However, lacking valid market feed­
back and without easy access to Western 
software, they've wasted lots of effort in 
reinventing various wheels. For exam­
ple, many Soviet programmers are busy 
writing basic applications (e.g., word 
processors) already available in over­
abundance in the West. We don't need 
another way to do block moves. 

In contrast to the malaise in the rest of 
Soviet society, the nascent Soviet com­
puter industry shows colossal pent-up 
energy and drive. They want to work, 
and work hard. With the influx of cheap, 
high-quality hardware (especially from 
Taiwan) and input from free markets to 
point them in productive directions, So­
viet programmers have the potential to 
startle the world in every area of soft­
ware-business, science/engineering, 

education, personal, and more. By the 
mid-1990s, the new world standard in 
computing could consist of Soviet soft­
ware running on Taiwanese hardware. 

Caveats, of Course  
Unfortunately, the first Soviet PC entre­ 
preneurs have been burned by unscrupu­ 
lous Western businesspeople. The Sovi­ 
ets (sadly) have come to see lying and  
deceit as standard procedure for Western  
business. Amazingly, this has not de­ 
terred them.  

Another hurdle for Soviet program­
mers to overcome is economic. Even 
"cheap" hardware is still expensive for 
the average Soviet citizen, who could pay 
the equivalent of IO (or more) years' 
wages for a typical AT-class system. 

Finally, political instability is a wild 
card that can always come into play. 
Many prominent Soviets believe the ad­
vent of personal computers-and the rel­
atively free, uncontrollable sharing of 
information they engender-lies at the 
heart of the current changes in the coun­
try. One Soviet entrepreneur told me, 
"Stalin only needed to control newspa­
pers, and then radio-and TV is just like 
radio." But with the free sharing of reus­
able floppy disks and hard-to-monitor 
modem communications, uncensored 
communication could finally take place. 
"And that was the end of Communism." 

Perhaps. But the end of Communism 
does not necessarily mean the advent of 
political stability-and this is a factor 
that will greatly influence the Soviet 
economy, including its computer/pro­
gramming industry. 

As always, we're keeping our eyes on 
this and other situations that will affect 
the way we compute. Now, more than 
ever, it's important to have a broad view 
of the computer world-every operating 
system, on every platform . .. in every 
country. 

-FredLanga 
Editor in Chief 

(BIX name "flanga ") 



! •. -,...... Limited time offer to owners of Microsoft C 

Borland's Turbo C++ Professional  
"Everything you always wanted  

in aCcompiler and more"  

Special upgrade offer for 
Microsoft®Cowners! 

Are you readyfor an upgrade that 
conforms 100%to ANSI C,gives you 
C++,doesn't skimp on documentation, 
featuresafast, reliable programming 
environment,and provides thecom­
pletetoolset necessary to maximize 
your productivity? Then it's time to 
make the move to Borland. 

And thetimeto move is now. 
We'reoffering Turbo C++ Professional 
toownersofMicrosoft Cor any
PC-basedCor C++ compiler for 
only$14995.* 

Compare the features. 
COMPILER MSC 6.0 TC++ Pro 
C++ NO YES 
Full ANSIC NO YES 
Transparent overlay 
ma nager NO YES 
Completeprinted 
documentation NO YES 

ENVIRONMENT 
Overlappingwi ndows NO YES 
Mouse support YES YES 
Integrated debuggi ng NO YES 

TOOLS 
Debugger YES YES 
Profiler NO YES 
Macro assembler NO YES 

Turbo C++ Professional 
beats Microsoft C6.0. 

FMath 

• TC++ Pro 

!;l ­ 23.62 
.,, ­
&l 

24.33 
55.75 

125.63 

DI . String 
5.33 

.,, . 5.35 
&l ­ 24.03 
el ­ 24.03 

IMath 
D! I 4.34 
"' I 3.92 
&l 56.22 

• MSC6.0 
Files 

Source:30.59Bl PCIABs34.03 
0 Benchmarks40.82 

August, 199048.69 
Peilormance results:  
.EXEsize giveninkilobytes, speed givenin seconds.  

Using a 16Mhz 386, HIMEMd1iver and PC.DOS3.3. Harddisk and RAM  
disk between compiled benchmorkprogramsrunfrom RAM  
disk. Each compiler was aplimized for speed.  

". . . if you want an excellent ANSI 
compiler with integrated environ· 
ment,overlaylinkage, profiler, 
assembler, and an award-winning 
debugger- not to mention Cand C++ 
support-look no further: Turbo C++ 
Professional is here." 

- PCMagazine, August 1990 

Step up now to 
Turbo C++ Professional 

for only $14995 
That's half the suggested retail 
price of $29995. 

If you're not convincedthat 
Turbo C++ Professional is the best 
upgrade to Microsoft C5.1, just 
return the product for afull refund. 

To order  
SEE YOUR DEALER  
(bring proof ofownership) 

or call now  
1 (800) 331-0877  

TURBO C++ ::.: 
PROFESSIONAL 

UUISf ll.llO-OWG£0( • 1 

TURBOC++ 
PROffSSIONAI. 

I 0 I LA• D 

B 0 R L A N D  
Makers of Turbo C++, Turbo Pascal,®Paradox,®Quattro®Pro and Sidekick® 

'Prool o1ownership.{an original manual page or disk lrom any version) is required. Oller e.xpircs December 31 ._1990. Ol!er g?Od 1n U..S. and Canada only Special discounts tor registered 1urbo9 C are available tram Borland Mail orders to· 
Code: MC04 Borland International Inc. P.O. Box 660001. Scans Valley. CA 95067 -0001 . Add S5 00 tor shipping and handling Aes1den1s 111 CA, CT, GA. IL. MA. Ml, NY. OH. PA. TX. VA and WA please add appropr1a1c sales lax For orders au1side the u S.I'---____, call (408) 438-5300. Turbo C++ and lUl'bO Language are trademarks ol Borland 1ntcrria!1Qn.1I, Inc Copyrighl Cl 1990 Borland ln1erna!1onal. Inc. All rights reserved. 811382 
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All the monitors you'll need for  

What you see is the remarkable MultiSync"' 3D color monitor from 

NEC. What you don't see is how this one monitor can accommodate not 

only the broadest range of current mainstream standards, but also the 

next standard to become 

mainstream-8514/A, with 

its brilliant color resolution 

of 1024 x 768. 

Built around our award-

winning multiple fre­

quency technology, this 

one monitor automatically adjusts to frequencies from CGA all the 

way up to 8514/A. Which means even if you haven't moved up to 
MuUI Syne !•e•e11l1uu11a111dom91kolNECTei;hnologle1,lne 

8514/A yet, you have the opportunity to purchase a monitor through 
t9M PCIXTIAT. PS12 tnd 8514/A ire regltle red 1ftdemerks 011ne lntern"lone l Ouslnen M1chlnn Corpor1llon. 

foresight, rather than hindsight. 
M1eln1othl1arogl1111r11d 1redem1rkotAppleComouier. Inc. 

Computers and Communica!1ons 



all the resolutions you'll need.  

Especially since the MultiSync 3D also has a microprocessor-based 

digital control system that provides automatic screen configuration, 

lets you select the ideal resolution for your software, and even has a 

memory that recalls your 

preferred screen settings. 

And it's also compatible 

with the IBM PC/XT I AT, 

PS/2 and the Macintosh 

computer systems. 

Now, since NEC is ready 

to accommodate even the newest graphics standard to emerge , 

maybe the real question is: Are you? 
NEC 11a 1eg111erea 1•1d11mulo ol NEC CotllOlll •on 

For literature call NEC at 1-800-826-2255. For details, call 1-800­
M1cin1osheomp1tlblll ly l ne luC1ttM1cl11to1nU, lht, lleJC 1ndSE/30. 

FONE-NEC. And in Canada, call 1-800-268-3997. 
Cl 19119 NEC Inc . 
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Standard 

Speed II Pages Per Minute 

Interfaces RS- 232C/ 422 Serial, Centronics 
Parallel, and Appletalk 

Fonts 39 Adobe PostScript 

Cassettes 2 250-Sheet Letter-size 

Ram 2 Megabytes 

Emulation HP LaserJet* Series II Diablo* 630 

S1K'Ci fic-J1ions arr suhjl'fl to chanRC \\i lhnut notice. ll1is pmduc1 may he suhjec1 to ­

Introducing the Panasonic KX-P4455 Laser Partner with Adobe* 
PostScript.* 

It will bring a polished, professional look to everything you print. 
Anew persuasiveness to all your communications. 

Now you can enhance every proposal, every report, every memo with 
multiple fonts , varied type sizes, even graphics rotated and scaled to fit. 
All at up to 11 pages per minute, and witli superb print quality. 

You get all the features you need to get the most out of PostScript. .. 
standard. Features like dual-bin paper cassettes, and interfaces for 
UNIX* and standard. 

In fact, you 'll find this a surprisingly affordable way to make a little 
publishing history of your own. For more information, and details on 
how to get up to $475.00 worth . . 
of free Adobe typefaces, call Prm ten;, Computers, 
toll-free 1-800-742-8086, Copiers, 7Jpewriters andFacsimiles 

extension 190. Panasonic 
Office 

• PostScript, LaserJet, UNIX, Macintosh and Appletalk, MS-DOS and Diahlo arc registered trademarks of 
Adobe Systems Inc. , Inc., AT&l: Apple Computer Inc. , Microsoft Corp. , and Xerox Corp.. 
respectively. 

l.l'S·l\Y 
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Dorlt lool( nqw; but 
moving on 

Suddenly, IBM Personal System/2®s with the new IBM CD-ROM that gives you the 
Micro Channel'" on desks everywhere are exhib­ storage equivalent of over 400 diskettes on 
iting some pretty wild and 
wonderful tendencies. They're 
creating incredible on-screen 
presentations. Interactive tu­
torials with full-motion video 
and stereo sound. Graphics, 
text and animation in har­
monious coexistence. What 
makes it all possible is the 
multimedia capability of the 
IBM PS/2®with Micro Channel. 

MICRO CHANNEL 
MAKES IT LOOK EASY. 

The PS/2 itself is 
designed to put multimedia 
applications to their best use. 
Micro Channel has always 
given the PS/2 extremely fast 
data rates and better 
multi tasking capabil -
ities. But in multimedia 
applications, it really gets 
a chance to shine. 
The multilane highway 
design of Micro Channel 
Architecture is perfect for 
processing complex multi­
media applications. 
Most conventional 
PCs just don't have 
the power or the 
data paths to do it at 
all. Plus, Micro Channel 
in the PS/2 lets you use 



---- - - --- ---- - - ------ --

thereS somethi  
a single CD, so you can have access to all kinds 
of data-intensive material like clip art and dig­
ital stereo sound. 

Do IT ALL. ALL AT ONCE. 

With a PS/2 with Micro Channel, you can 
start using some hot products right now. One 
is IBM's Audio Visual It's both a 
software and a hardware tool that allows your 
PS/2 to import high-quality audio, dazzling 
still images, even special effects, as well as text, 
graphics and other 
d;ita. Then, you can 
edit and present it in 
any combination you 
like right on your 
PS/2 screen, share it 
with a network or pro- . 
ject it on a wall. Its impressive, but don't take 
our word for it-IBMs Audio Visual Connec ­
tion received PC Magazine's Technical 
Excellence Award for 1989. 

Another exciting multimedia product 
is the IBM M-Motion Video Adapter/A': 
Coupled with the power of Micro Channel, it 
lets you incorporate full- motion video and 
high-quality sound from sources like video 
disks, VCRs and video cameras, djgitize them, 
and display them in an endless array of formats. 

And for software developers, there are 
ActionMedia'" cards, a collaborative 

effort between IBM and Intel. 
ActionMedia cards use the 

latest DVI'"(Digital Video 
Interactive) technology, 

which allows full­
motion video and analog 

IBM. Personal System/2 and PS/2 are registered trademarks and Micro Ch:3nnel, Audio and . 
M-MoOOn Video Adapter /A are traclemal'ks ol lntemalional Business Machines Corporat1011. DVI and Act1011Med1a 

of Intel Corp.© 1990 IBM Corp. 

Circle 135 on Reader Service Card 

sound to be compressed, digitized, 
stored on a hard or optical 
disk and played back in real 
time, with incredibly sharp 
resolution. 

YOU'VE ALREADY Gar THE BEST SEAT  
INTHEHOUSE.  

Best of all, you can do it all today with 
the Micro Channel PS/2s you've already got. 
No special monitors to buy. And you'll be 
perfectly poised for tomorrow's most exciting 
multimedia technology, like interactive 
touch displays and much more. 

Contact your IBM Authorized Dealer 
or IBM marketing representative. For a 

. free demonstration videocassette or a dealer 
near you, call 1800 255-0426, ext. 20. 

Your desk will never be the same. 

r----- -----------------,
For a free PS/2 Multi Media demonstration  
videocassette call I 800 255-0426, ext. 20  

or send this completed coupon to: JBM Corporation  
Box 92835, Hochester, NY 14692  

Name ______________ 

Title ________Phone_ ____ 

Company _____________ 

Address _ ____________ 

City State __ZiP·--­

0 If you are a software developer, check here. 

PS/2 it! 

How'reyou 
going to do it? 

----___ - -- - ,_ 
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I ----� I The 486 Champ
HONORABLE �

MENTION � "...THIS COMPUTER DESERVES YOUR ATTENTION." 
SEPT. 11 , 1990  

TRI·STAR  
486/ 25  PC MAGAZINE - SEPTEMBER 11, 1990 

. " ...probably has the best mix of support, 
service, and customer satisfaction policies of  

all the computers in this review. " �
PC MAGAZINE - July, 1990 �

"Support Policies - Excellent." 
INFOWORLD - MAY 7, 1990 

FLASH CACHE 
486/25 
$5295  

Complete with Intel’s 80486 CPU, 64K RAM Cache, �
4MB RAM, 1.2MB Floppy, 1..44MB Floppy, 200MB Hard �

Drive, 1024 x 768 SVGA Color Combo, Parallel & �
Serial Ports, and 101 Keyboard. �

FLASH CACHE 
.386/33

O� n the September 11, 1990, 24 of $3695· the industry1shottest 486 powerhouses 
went head to head for the honor of win› Complete with Intel’s 80386 CPU, 64K RAM Cache, 

4MB RAM, 1.2MB Floppy, 1.44MB Floppy, 200MBning PC Magazine's coveted Editor's 
Hard Drive, 1024 x 768 SVGA Color Combo,

Choice Award. Tri-Star delivered knock› Parallel & Serial Ports, and 101 Keyboard. 

out punches in speed, price and virtually 
every other important category. FLASH CACHE 

Once again the choice is clear. If you 386/25 
or your company demands the most $2995
performance for the money, the highest 

Complete with Intel’s 80386 CPU, 64K RAM Cache,
quality components and unrivaled 486 4MB RAM, 1.2MB Floppy, 1.44MB Floppy, 104MB 

Hard Drive, 1024 x 768 SVGA Color Combo,power, Tri-Star is more than the right 
Parallel & Serial Ports, and 101 Keyboard. 

decision - it's the only decision. 

ALLfLASHGACHECOMPLJTER 
SYSTEMS INCLUDE 

� 60 Day Money Back Guarantee � 2 Year Warranty 

’ All Tri-Cad Systems 
the Flash Cache 386/48§ 

, complete with Cb­
._processor, Nanao 16" • 

non-interlaced-display and a 
12 x J2>Pigitizer. 

’'""' ’ . 
TRI-CAD PROFEsSIONAL ’ 

’-’325_ �
I •$4695 . �

/ ADVANCED �
"( .333  

’::_$5495 •, �

I TRI-CAD EXPERT ,_' 
 425 
$6495 

 - ••-• 
_,. ’ 

UPGRADE5: 
RENDITION 11/256 v 

20" HITACHI MONITOR 
-:$995 ·, 

.".MTHOSE OF YOU WHO 
WORK IN T8E CAD 

SHOULD 
� ..,,INQUIRE ABOLJT ITS ...,, 
, _ {TRI-STAR’S) _ 

BUNDLED SYSTEMS." �
PC MAGAZINE�-. 

Pa•rts &J.abor � .1 2 Month TRW On- Site Service , ;i<iJ7 West Tempe, Arizciria .85282 
� Lifetime Toll-Free Technical SupPQrt Tech Supper.t 1.800,688-TECH 

� Air Express Parts Replacement Telephone 602.829-0584 
Circle 298 on Reader, Service Card Fax 662.345-0110 
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MICROBYTES  

Research news and industry developments shaping the world ofdesktop computing 
Edited by D. Barker 

AMO Gets Closer to Building an AT Motherchip 

S ignifying the possibility of smaller, 
less expensive AT-compatible 

computers, Advanced Micro Devices 
(Austin, TX) has developed a single 
chip that contains an AMD 286 
processor and all the ancillary chips 
required to build a basic AT. The new 
Am286ZX and its low-power sibling, 
the Am286LX, combine all the func­
tions of the processor and the accompa­
nying components required to turn that 
processor into an operating computer. 

Instead of building crowded mother­
boards with anywhere from 50 to 150 
chips, manufacturers will now be able to 
use thi s single chip, plus DRAM chips, 
a keyboard controller, and a system bus, 
to make a working computer. 

CuITently, 286-based systems are 
made using a 286 and a chip set. This 
chip set typically includes the necessary 
DMA controllers, interrupt controllers, 
counters and timers, a real-time clock, 
some CMOS static RAM, a clock 
generator for system timing, a bus 
controller, a DRAM interface, and a 
memory management device. Many 
manufacturers, including AMD, 
currently produce sets of chips that 

provide the system builder with all these 
functions. 

However, these sets can include 
anywhere from one or two to tens of 
chips. Several manufac turers, including 
Western Digital, Texas Instruments, 
ACC Microelectronics, and Chips & 
Technologies, are at work on single­
chip A Ts. But none has yet gone as far 
as AMD's new chip, which integrates 
all these functions, as well as the 
processor itself, onto a single device. 

The Am286ZX chip, des igned fo r 
desktop machines, and the Am286LX, 
designed for laptop and notebook 
computers, incorporate the processor 
core of AMD' s 80C286. This core is 
capable of addressing 16 MB of 
physical RAM and l gigabyte of virtual 
memory. The processor can operate at 
12.5- and 16-MHz clock rates . The chip 
also adds two DMA controllers with 
integrated DMA page registers. 

A DRAM interface will let manufac­
turers implement what AMD calls "near 
zero" wait states with low-cost memory 
chips. It supports interleaving and page­
mode and mi xed-mode access . Support 

co111i11ued 

AMD'S 286ZX/LX: A FUNCTIONAL OVERVIEW  
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NANOBVTES 

Personal compu.ters that will break 
cuJTent speed limits, like the 50-MHz 
486 machjnes in the works at some 
systems houses, will require much 
fas ter memory than what' s available 
right now. Hitachi (Tokyo) could be 
the first to market with the top-speed 
memory chips that systems designers 
are looking for. The company says it 
has developed a 256K-bit static 
RAM with a 6-ns access time. (The 
fas test typical memory today clocks 
in at about 20 to 30 ns.) The devices 
are built using BiCMOS technology. 
Hitachi expects commercial versions 
earl y next year. 

Hitachi has been working on more 
than speed. The company was 
recently the first to publicly an­
nounce a 64-Mb DRAM chip. 
Hitachj engineers said they've been 
able to reach a 50-ns access time. 
Power consumption is about one­
tenth that of current 16-Mb DRAMs, 
they said. Skeptics say that despite 
Hitachi 's reported accompli shments, 
the chips are firml y in the future 
tense. Commercial deli very isn' t 
expected until 1995. 

Defl ating the popular pugili stic 
metaphor of Windows slugging it 
out with the Macintosh-the One 
Wins/the Other Loses syndrome­
Microsoft is "aggressively working 
on the Mac platform," said vice 
president Mike Maples at a recent 
conference. "When System 7.0 ships, 
we' ll have major upgrades" and two 
new Mac products , he said. 

The Wollongong Group (Palo Alto, 
CA) promises a Mac cbent imple­
mentation of Sun' s Network File 
System. NFS is a way of accessing 
file s that allows heterogeneous 
computers to exchange data, even if 
their internal form ats are different. It 
comes in two parts: a "client" that 
recei ves data, and a "server" that 
holds data. With NFS on the Mac, 
Mac users will be able to read fi les 
stored on Sun workstations and other 
Uni x machines. 
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Despite selling off dBASE Mac, 
Ashton-Tate (Torrance, CA) isn't 
forsaking the Macintosh market. To 
the contrary, says spokesperson 
Linda Duttenhaver, Ashton-Tate will 
still sell the Full Impact spreadsheet, 
FullWrite word processor, and 
FullPaint graphics program. But 
most important, Ashton-Tate will 
deliver this year a Mac version of 
dBASE IV, she says. "We have a 
large corporate customer base that 
wanted a language-compatible 
version of dBASE IV for the Mac," 
Duttenhaver says. Ashton-Tate 
decided to divest the existing Mac 
package because the company 
"wanted to allocate the dollars to 
dBASE IV for the Mac but not 
abandon old customers." The 
package was an anomaly in Ashton­
Tate ' s product line because it did not 
use the same dBASE language as the 
PC products and was not fully file­
compatible. Details about dBASE IV 
for the Mac are sketchy, but one 
person familiar with it said that the 
application will be "character-based" 
and will not take particular advan ­
tage of the Mac interface, so that PC­
based dBASE applications can run 
unchanged and .DEF files can be 
accessed without translation . 

Meanwhile, the new owner of the 
dBASE Mac source code, New Era 
Software (Miami), plans to release 
an upgrade called version 1.2 this 
month, followed by a major rewrite 
(to be called NuBASE Mac) next 
year, and after that, versions for 
other platforms, including Windows, 
OS/2 Presentation Manager, SunOS, 
OSF/Motif, and NeXT. New Era' s 
first priority is to hold onto the 
current customer base by delivering 
a quick fix. "We need to acknowl­
edge that dBASE Mac has its limita­
tions," says company CEO Ross 
Fridman. Version I .2 will offer 
better performance, fixes to known 
bugs and user-interface inconsisten­
cies, and a new search-and-replace 
feature. The software will be System 
7.0-clean, to support Apple's forth­
coming operating system for the 
Mac. The new owner plans to drop 
the list price of the package from 
$495 to $99. NuBASE Mac will be 
both a stand-alone relational data­
base and an object-oriented graphical 
front end to other databases. 

is also included for EMS 4.0 with two 
sets of 64 EMS registers. 

The Am286ZX and Am286LX can 
directly drive from on-chip the DRAM, 
80C287, BIOS, keyboard controller, and 
two AT bus slots . Computer makers will 
have to add only the memory chips, 
slots, and keyboard controller. The 
ability to drive two slots directly from 
the chip is a first for AMO, according to 
Rajesh Tanna, technical marketing 
manager for integrated processors. This 
capability is particularly useful for 
laptop and notebook manufacturers, 
who may want to have a slot available 
on a system but are unlikely to want 
more than two for space reasons. 

AMO marketing director Mike Webb 
said that the Am286ZX . is targeted at the 
low end of the desktop market for 
business, home, and educational use. 
This market, according to AMD 
officials and industry analysts, is rapidly 
moving from 8088- and 8086-based 
systems to 286-based machines. The 
Am286ZX will allow manufacturers to 
provide smaller, cheaper computers or, 
alternatively, systems for the same price 
but with added functionality, such as 
better video or larger hard disk d1ives. 

Energy-Efficient Laptops 
The Am286LX adds some low-power 
features to improve laptop performance, 
such as a CPU shut-down mode that 
turns off the 80C286 section of the chip. 
A standby mode shuts down all system 
clocks except those needed for DRAM 
refreshing. DRAM refreshing itself is 
staggered to reduce peak current 
demand, and the system can support the 
newer DRAM chips . 

The Am286LX is the more signifi­
cant part, AMO officials say. Its power­
saving features will let designers of 
notebook computers implement systems 
that consume less energy without 
having to implement their own low­
power logic. They will also be able to 
reduce motherboard sizes by half, 

leaving room for more peripherals, 
expansion, or memory. A manufacturer 
should be able to build a typical 
notebook computer with a 16-gray-level 
VGA display, serial and parallel ports, 
and one or two slots using the AMO 
chip and only four or five other devices, 
plus a DRAM chip, on a board. 

AMD officials declined to say which 
manufacturers are planning to use the 
new chips; according to Webb, 
"virtually all notable notebook manu­
facturers are interested in the part." 

AMD says that the new chips, which 
the company planned to announce this 
month, will be available in sample  

. quantities in the fourth quarter of this  
year. The company expects volume  
production to start in the second quarter 
of 1991. The 12-MHz ZX will cost $69 
in 1000-unit quantities; the 16-MHz 
ZX, $85.50; the 12-MHz LX, $76.50; 
and the 16-MHz LX, $89. 

A few things are missing from the 
picture as painted so far. Most systems 
now package serial and parallel ports, 
some form of display, and floppy disk 
drive and even hard disk drive control­
lers directly on the motherboard. A 
basic system designed with the Am-
286ZX/LX would need add-in cards to 
provide these functions or would require 
additional chips on the motherboard. 

Webb described the Am286ZX/LX as 
"virtually a motherboard on a chip," a 
description that is more accurate than 
not. However, to make a full AT 
motherboard with floppy disk drives, 
serial and parallel ports, and built-in 
video will still require at least four chips 
plus some DRAM chips. To make a less 
high-powered system with video on a 
bus card and minimal 1/0 might be 
possible using a single chip, but it's 
much more likely to be done using two. 
So although the true single-chip AT is 
not yet here, it will now be possible to 
make 286-based systems that are much 
smaller and consume less power. 

- Owen Linderholm 

Xerox's New Interface: Rooms with a 3-D View 

X erox's Palo Alto Research Center, 
birthplace of the desktop/win­

dows/icons metaphor, is adding a three­
dimensional look and feel , interactive 
animation, and color to the graphical 
user interface. PARC's new Information 
Visualizers (IVs) will go beyond work­
spaces and windows to what project 
leader Stuart Card likens to a dining 
room table metaphor, where data is 
accessed by context and structure as 

well as content. "They are a way of 
managing the clutter of windows," he 
says. 

Unlike 3-D visualizations that 
involve wearing special goggles and 

to enter into an artificial world, 
IVs will use a mouse and point-and­
click commands. PARC's aim is to 
provide a 3-D representation that will be 
useful to businesses. 

continued 
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Then this $50 upgrade will look great.  
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If this looks likeyourcurrent version of Windows, you can upgrade for just $50. 

!Vu 111ay have received Microsoff 
Windows with your hardware. If 

you did, you can save$99 with this 
upgrade offer. 

Check 011/ your software because if it works within a Windows environment,)'V1t're in luck. 

Ifyou are using Microsoft® 
Windows: the best thing about 
this offer, besides the special up­
grade price, is that you'll now 
have access to all the memory in 
your PC. Not to mention that you 
can keep using your existing
MS-DOS® applications, multitask 
with otherWindows applications, 
and network more easily. 

All the popular Windows 
applications have already been 
updated to utilize Windows 3.0's 
powerful capabilities. And most 
are offering low-cost or free up­
dates. So if you have any version 
ofWindows-including runtime 
Windows-give us a call. We'll 
upgrade your copy ofWindows, 
help you update your applica­
tions, and answer any questions 
you may have. 

But make sure and call for 
your $50"Windows upgrade 
before September 15,1990. You'll 
save $99 offthe suggested retail 
price of $149. And you'll be using 
Windows 3.0. Which will make 
you look great. 

To get your Windows 
upgrade for just $50, call 
(800) 323-3577, Dept. L53. 

 
Making it all make sense· 



When we sat down to  

Accurate color scanning seems a simple 

enough goa l. Yet in a flash of engineering 

brilliance , Epson" design ers hav e raised 

the standard by creating the 

ES-300C color scanner. 

Using three separate 

light bars, Epson's innova­

tive TruePass '" scanning 

system, does in one 

pass what most other 

co lor scanners require three passes to accomplish. 

The res ult is more precise images in less time. 

Gone are reg istration difficulties, poor fidelity and 

Th e new EPSON ES-JOOC 

is both. MS-DOS and 

MACINTOSH compatible. 

color dropout. 

Th e ES -300C 1s as 1m­

pressive in black a nd white 

or grayscale as it is in co lor. 

256 shades of gray comple­

ment 16.8 million co lors. 

Resolution settings can be 

MS· DOS is a regislcrcd trademark of Microsoft Corporalion. Macintosh is a registered trademark of Apple Computer, Inc. True Pass is a trndc ma1·k of Epson America, Inc. Epson is a registered 



design a better scanner, 

lme on at once. 
adjusted between 50 and 600 DPI to optimize With a price as attractive as its image would 

output from any printer, or to any monitor. suggest, the full color ES-300C costs about the same 

Compatibility is assured with a choice of as most black and white scanners. 

easily installed MS-DOS" or Macintosh" A d e monstration of the Epson ES-300C will be 

interface kits, featurin g the latest industry­ an illuminating expe rience. Other scanners simply 

lead ing scanning and editing software. pale by comparison. 

Engineered For The Way You EPSON 

trademark of Seiko Epson Corporation .© 1990 Epson America, Inc. , 2780 l.o mila lllvd., 'lb n -;111cc.CA 9050!">. (800) 922-8911. 
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Researchers at the State University 
of New at Buffalo are working 
on computer systems with advanced 
pattern-recognition skills-more 
specifically, systems that will be able 
to read pieces of mail and sort them 
at a speed of 12 pieces per second. 
Working with grants from the U.S. 
Postal Service, researchers have 
so far developed an algorithm that an 
optical character recognition 
machine can use to distinguish an 
address from all the other printing on 
a piece of mail , but that process 
currently takes about I minute. There 
are about 1 million data points on 
each piece of mail, a researcher 
pointed out. The Buffalo group 
hopes to someday have a machine 
that can rapidly zero in on and 
"understand" any address, even 
handwritten ones. 

Sharp (Osaka, Japan) says it has 
designed an LCD with a response 
time that is about triple that of 
current panels. The black-and-white 
supertwisted nematic LCD has a 
response time of about 50 ms, Sharp 
says, which means that operations 
like scrolling through a text file and 
moving a cursor with a mouse are 
faster than on contemporary port­
ables. The 14-mm panel can display 
640 by 480 pixels on a screen mea­
suring 205 mm wide and I 55 mm 
high. Samples should start shipping 
by year's end, the company says. 

With a new business unit to pursue 
the multimedia market, Autodesk 
(Sausalito, CA) is working on a new 
3-D animation program for IBM­
type PCs and anticipates developing 
other products that will integrate 
graphics and video. The new 
program, to be called 3D Studio, is 
an interactive graphics package that 
combines tools for creating, manipu­
lating, and animating 3-D images. 
3D Studio will run on any 386 or 486 
system with 3 MB of RAM, a hard 
disk drive, and a numerical coproces­
sor. The expected price is $2995. 
The program will be able to ex­
change files with AutoCAD, 
Animator, TIFF packages, and 
Pixar's Renderrnan, Autodesk said. 
"Multimedia is in a similar stage 
now to where the CAD market was 
when Autodesk got started," said 
company cofounder David Kalish. 

An extension of an earlier PARC 
system called Rooms, IVs construct 
workspaces that are akin to 3-D rooms, 
connected to each other by "doors" and 
filled with interactive objects represent­
ing data and resources. Information is 
arrayed within objects, such as walls 
and floating trees, that "hang in the air." 
One IV tree at Xerox represents the top 
600 nodes of the company's organiza­
tional chart. It's reminiscent of a multi­
tiered Rolodex. In conventional form, 
that chart is an 80-page document. 

Another IV at PARC is the People 
Browser, which combines employee 
photos, biographies, and published 
papers with an interactive floor plan to 
guide you to the correct office or lab. 
You can "fly" through a carousel of 
names or down a directory tree. 

Clicking on an object accesses the in­
formation embedded in it. When you 

select an object on the screen, it zooms 
to the front. Your perceptual system 
tracks the object's relationship to other 
objects, aided by visual clues, such as 
shadows and colors. 

The key to the IV, says chief designer 
George Robertson, is its use of the 
human perceptual system. "An under­
standing of human perception led us to 
design our animated visualizations to 
shift some of the work of the perceptual 
system, which frees up people' s 
cognitive functions to work on the 
problem," Robertson says. 

The graphics-intensive IVs currently 
run on Silicon Graphics Iris worksta­
tions, but as hardware and software 
advances bring 3-D capabilities to less 
expensive computers, IV-type interfaces 
like Xerox PARC's might follow onto 
your desktop. 

- Mark Clarkson 

Chip Brings More Colorful Graphics to VGA PCs 

R emember how the box of 64 
Crayolas always looked so much 

better than the packs of 8 or 24? That's 
sort of how personal computer users 
feel when they look at graphically 
superior worksta­
tions . But PC 
users who covet 
workstation-sty le 
graphics will soon 
be able to find 
satisfaction 
without having to 
hock the farm . A 
new chip devel­
oped by Edsun 
Laboratories 
(Waltham, MA) 
and Analog 
Devices (Nor­
wood, MA) can 
give ordinary 
VGA systems the 
ability to display 
sharper; more 
colorful images. 
The new D/A 

The CEG chip allows for realistic rendering with a PC. This 
image was created at the California Institute of Technology. 

converter chip, 
which simply replaces the traditional 
RAM-DAC on a standard VGA board, 
uses interpolation techniques to smooth 
jagged lines and blend colors on the 
screen, resulting in crisper images and a 
bigger palette of colors and shades. The 
codevelopers say the device will give 
standard IBM compatibles the power to 
generate photorealistic graphics on 
VGA-type displays. 

The chip, equipped with three 8-bit 

DACs, a color lookup table, and digital 
signal processing circuitry, uses Edsun's 
patented Continuous Edge Graphics 
algorithms to smooth the pixels on the 
screen and get rid of jagged edges. This 

aliasing occurs when two different 
colors meet-the edge of a pink line 
against a black background, for 
example. Instead of treating each pixel 
as a square of one color or the other 
(pink or black), which creates the 
dreaded staircase effect, CEG puts the 
two abutting colors into mixing 
registers, calculates a real-time 
weighted average, and then blends the 

continued 
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our customers expect software that works. 
All the time. The key to software quality is 
exhaustive testing. It's also an engineer's 
worst nightmare. But it doesn't have to be. 
Because now you can automate your soft­
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft­
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based.And since 
it 's non-intrusive, software behavior is tested with­
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc­
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at (401) 351-2273. And put an end to your 
worst nightmares. Automatically. 

CADRE  
Cadre Technologies . ·  
19545 N.W Von Neumann Dr.  
Suite 200  
Beaverton, OR 97006  

Circle 36 on Reader Senice Canl 

In Europe, contact: 
Elverex Limiced, Emerprise House 
Plassey Technology Park, Limerick, Ireland 
Phone: o61-338177 

QA Training Limited, Cecily Hill Castlt• 
Cirencester, Gloucescershire, GL7 2EF, England 
Phone: (0285) 5888 
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What's going to boost personal 
computer sales through the middle 
of the decade? Small businesses and 
home offices, says BIS CAP 
International (Norwell, MA). 
According to the analysts, those two 
markets are where the most growth 
in computer sales awaits. Shipments 
to these two groups are growing 16 
percent annually, they say. By 1993, 
yearly personal computer sales will 
hit nearly 13 million; according to 
BIS CAP's projections, about 4 
million of them will be to small 
businesses and home offices. 

Hoping to broaden its access to 
commercial markets, Sun (Mountain 
View, CA) has finally, after many 
years of selling only direct or 
through OEMs and VARs, taken the 
plunge into dealer channels . How­
ever, company officials caution that 
this is not retail in the sense of 
commodity PCs; nobody is expect­
ing customers to walk in off the 
street and plunk down bucks for a 
SPARCstation. Sun 's new agree­
ments are with leading resellers : 
Intelligent Electronics (parent of 
Entre, Connecting Point, and 
Today's Computers Business 
Centers), MicroAge, and NYNEX 
Business Centers. Sun gains access 
to small- and medium-size busi­
nesses in markets where it lacks 
direct sales offices. The dealers 
won't be allowed to sell just boxes; 
instead, sales will have to be made 
on a value-added basis, with 
software supplied for vertical 
applications and on-site installation 
and support tossed in. 

Neural networks continue to gain 
credibility and interest, and evidence 
at the recent American Association 
for Artificial Intelligence showed 
that more neural network developers 
are working with microcomputers. 
One of the pioneers in this area is 
HNC (San Diego, CA), whose 
ExploreNet 3000, a $1495 neural 
network application development 
package, runs on IBM PC com­
patibles under Windows 3.0. 
ExploreNet 3000 uses the Windows 
interface to make it easier to learn 
how to build neural networks. The 
package integrates with other 
Windows programs and supports 
HNC's Anza Plus coprocessors. 

colors to produce a smooth image. As 
Bill Schweber at Analog Devices 
explains it, "Because the colors are 
blended, the eye sees it as a smooth 
line." The chip is smart enough to mix 
and "feather" colors the way a painter 
would. 

With its built-in color-mixing engine, 
the CEG/DAC chip can blend VGA' s 
palette of 256 colors into more than 
700,000 shades. It increases apparent 
pixel resolution to at least 1280 by 1024 
pixels and, with some images, to as high 
as 2048 by 2048, significantly hi gher 
than enhanced VGA's 640 by 480. The 
chip works with standard VGA moni­
tors and requires no equipment adjust­
ments or extra memory, Edsun says. 

What the CEG/DAC does require is 
new drivers. So far, the only two 
available drivers are for AutoCAD and 
Lotus 1-2-3. An Edsun spokesperson 
said others are on the way. Without the 
drivers, the CEG/DAC operates in VGA 
mode. Users will be able to toggle 
between VGA and CEG modes. 

Using CEG drivers slightly increases 
display execution time by about 10 
percent, an Analog Devices spokesper­
son said. But an official at Monolithic 

Systems, which is using the CEG/DAC 
on two of its boards, said that he had not 
"seen or heard of any performance 
degradation." 

Many computer and board manufac­
turers are evaluating the graphics chip 
for use in products, Edsun and Analog 
officials said. Monolithic has plugged it 
onto its multifunction MicroPAQ card 
and its MicroFrame 386S AT-compat­
ible motherboard in place of the 
standard VGA controller. The chip 
increases the cost of those boards by 
about $300, a spokesperson said. 

The CEG/DAC is compatible with 
any standard VGA controller and 
available in versions that are pin­
compatible with the most common 
RAM-DACs, Edsun says, meaning ones 
from Inmos, Brooktree, and Analog 
Devices. Volume production is expected 
to stait this month. In quantities of 
I 00,000, the chips will sell for about 
$ 15 each; in batches of 1000, they will 
sell for from $30 to $50 each, depend­
ing on model and speed, Schweber said. 
Although the primary target customer is 
OEMs, people eager to do some 
soldering can buy the chip and do the 
replacement themselves. 

-D. Barker 

And This Chip Sharpens Portable VGA Displays 

V GA on portable computers is also 
looking better. Cirrus Logic (Mil­

pitas, CA) has developed a new 
graphics interface controller chip for 
LCDs that the company says enables 
small active-matrix displays to produce 
images in full VGA color. 

To generate the required multiple 
colors and shades, the CL-GD6340 chip 
drives the display by rapidly turning 
pixels on and off while the screen is 
refreshed a single time. Darker pixels 
are off for longer, and lighter pixels are 
on for longer. The chip mixes this 
technique with patterns of pixels to 
change shades ; it uses dithering, stip­
pling, and hatching techniques as well. 

The chip is optimized for use with the 
IBM PC and compatibles, but Cirrus 

expects that it will work well with other 
computers; the company says that it has 
been holding talks with Apple. 

The new controller has a RAM-DAC 
built in, as well as a color lookup table 
and DIA converter, so it can take the 
place of a regular RAM-DAC in a 
display system, thus not increasing the 
overall chip count. Currently, the CL­
GD6340 works with color active-matrix 
thin-film transistor display panels and 
passive multiplexed supertwist nematic 
displays, as well as gas-plasma, 
electroluminescent, and analog CRTs. 

Cirrus officials said that several 
manufacturers should have prototype 
systems on display at Comdex next 
month . 

- Owen Linderholm 

Developers Tell Apple to Think Business 

M ark down those Macintosh prices, 
stabilize management, and start 

promoting the Mac as a general 
business machine. That was the advice 
for Apple Computer from a group of 
software developers speaking at the 
recent Mac Expo in Boston. The 
software executives all agreed that 

Apple has to lower its profit margins 
and sell more computers. That 's hardly 
a novel suggestion, but the call for 
cheaper Macs is taking on a strident 
edge these days. Developers are 
concerned that the market for their 
software is stagnating-one Microsoft 

continued 
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That's Intel's. And our 
new Math CoProcessors 

microprocessor already inside your computer, 
an Intel Math CoProcessor can increase the 
speed ofyour spreadsheet, graphics, CAD and 

database programs by as much as 500%. That's 
good to know. 

And the fact that it's made by Intel is also 
good to know. 

Because Intel developed the first Math 
CoProcessor in 1982, and we've shipped 
millions since then. Each one is manufactured 
by Intel in the world's most advanced logic 



facility, and then tested and retested against an literature Packet #F6 on Intel's new and im­

exacting set ofcriteria. proved Math CoProcessors. And put an Intel 
And we can guarantee that every Intel Math CoProcessor inside your computer. it's the 

Math CoProcessor lives up to the industry only one with the Intel name to live up to. 
hardware standards we helped develop, 
delivering the same results regardless ofwhat inter 
type of computer you're doing calculations on. 

So call Intel at (800) 538-3373. Ask for The Computer Inside:M 
©1990 Intel Corporation. 386 and 387 are trademarks of Intel Corporation. 
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Cross-platform hypertravel: Heizer 
Software (Pleasant Hill, CA) is 
selling a hypermedia file-format 
converter that can translate Hyper­
Card 1.2.5 scripts and stacks into 
files that W'.)rk with Asymetrix's 
Windows-based ToolBook. Accord­
ing to Heizer, about 80 percent of a 
typical HyperCard application can be 
directly translated to ToolBook; the 
rest is flagged, and explanations and 
suggestions are provided for how to 
fix it. The $199 utility was devel­
oped by the Hypermedia Group. 

IBM is terminating four models in 
its PS/2 line, including the 286-based 
Models 60-041and60-071 and the 
386-based Models 80-041 and 80­
071. IBM cut prices of the discontin­
ued models from 24 percent to 34 
percent. The discontinued Model 60 
systems, closing out at $2750 and 
$3085, are being replaced by the 
386SX-based Model 65 SX, intro­
duced in March. The older 16-MHz 
Model 80s, now going for $4000 and 
$4500, are being replaced by newer 
versions with a 25-MHz 386, a SCSI 
port, and 2 MB of RAM. 

After at least a year in the "corning 
soon" category, the Macintosh 
version of Ventura Publisher will 
arrive during the fourth quarter of 
this year, Xerox's Ventura 
Software (San Diego, CA) says. 
Ventura Publisher is an established 
desktop publishing program in the 
IBM PC world, but the Mac version 
will be going into a market heavily 
populated with users of Aldus Page­
Maker and Quark XPress. Ventura 
officials, however, are promoting 
their $795 program as the package 
for industrial-strength page makeup, 
saying it's better suited for long 
documents. The Mac edition will be 
able to import files from the DOS 
(GEM), Windows, and OS/2 editions 
of Ventura Publisher. 

Bo knows laptops? One of the sug­
gestions made by software develop­
ers to Apple at the summer Mac 
Expo involved building a more 
portable portable. Apple needs not 
just a range of desktop computers, 
said Symantec president Gordon 
Eubanks, "but a laptop other than 
something only Bo Jackson can 
carry." 

official said that only nine Mac software 
houses were profitable last year-and 
that without more Mac users, there will · 
be no growth in demand for Mac 
programs. 

"Market share is a critical issue for 
Apple," said Bill Campbell, president of 
Apple's Claris division . "Apple's out of 
whack on the price/value relationship." 
Mac developers are facing a drop in unit 
sales, "while the competition is 
spending more and more," said Heidi 
Roizen, president ofT-Maker. Apple 
officials have said that they're willing to 
take a cut in profit margins, and the new 
Macs expected this month and in early 
1991 might reflect that. 

But Apple needs more than just lower 
prices. The company needs a new 
attitude, according to Aldus president 
Paul Brainerd, "a mind-set that looks at 
all aspects of business use." The 
company has to develop new markets 
and move the Mac into new niches, he 
said. Claris's Campbell even said that 
Apple should "set aside" multimedia as 

a market segment. Apple needs to 
promote the Mac as a business machine, 
an educational machine, and "a con­
sumer machine," he said. 

Symantec president Gordon Eubanks 
urged Apple to "provide alternate 
sources for Macintosh technology" by 
licensing its system software, its 
"biggest value." Right now, "there's a 
big risk that Apple will let the second 
source of Macintosh be Windows." 

Microsoft vice president Mike 
M,iples, self-described visitor from "the 
evil empire," urged Apple to "partici­
pate and coexist" with other computer 
makers. Apple is not going to convince 
IBM shops to throw out their PCs, he 
said, but they can figure out how to get 
Macs into those shops. His biggest 
suggestion for Apple: "Work toward 
promoting multiplatform capability." 
Other developers agreed. In an environ­
ment of networked computers, "applica­
tions that work across platforms will be 
critical ," Eubanks said. 

-D. Barker 

OCR Software Will Live Inside Applications 

You have a document that you want 
to pull into your word processor. 

But first, you have to shut down your 
editing program, start up your optical 
character recognition program, scan in 
the. material, and then haul it into the 
editor. Ocron (Santa Clara, CA) wants 
to make that whole procedure much 
simpler. Its new OCR utility program, 
Recore, is designed to be embedded in 
application programs or in hardware. 
Instead of leaving your word processor 
and entering a stand-alone OCR 
package to do the character recognition, 
you'd just select Scan from your current 
application's list of menu items and 
then read the text directly from the 
scanner into your operative program as 
an ASCII document. 

Recore is designed exclusively for 
embedded applications, says Ocron 
marketing vice president Larry Kubo. 
OEMs and systems integrators who 
want to embed the OCR software in 
their programs or hardware systems pay 
Ocron a negotiable licensing fee. 

Recore is available for 286- and 386­
based PCs, PS/2s, Macintoshes, Sun's 
SPARC systems, and NeXT systems. 

Ocron sees Recore as an alternative 
to stand-alone OCR packages from 
companies such as Calera, Kurzweil, 
Caere, and OCR Systems. "OCR ought 
to be a utility," Kubo says. "It should be 
subordinate to other applications so that 
you can input text automatically into 
your application." 

Other applications that could use 
embedded OCR include document 
imaging and desktop publishing. Ocron 
is working on a "ROMable" Recore for 
hardware dGvices like fax boards, high­
speed scanners, and light pens, Kubo 
notes. 

Recore uses a proprietary engine that 
stores attributes of a character rather 
than simply the bit-mapped image, 
Kubo said. The Recore kernel is about 
340K bytes. It ' s written in Candis 
compatible with Microsoft Windows' 
DLL (dynamic link library) protocol. 

- Jeffrey Bertolucci 

ARE YOU AN INNOVATOR? Ifyou, your company, or your research group is 
working on a new technology or developing products that will significantly affect 
the world ofmicrocomputing, we'd like to write about it. Phone the BYTE news 
department at (603) 924-9281. Or send a fax to (603) 924-2550. Or write to us at 
One Phoenix Mill Lane, Peterborough, NH 03458. Or send E-mail to "microbytes" 
on BIX or to "BYTE" on MCI Mail. An electronic version ofMicrobytes, offering a 
wider variety ofcomputer-related news on a daily basis, is available on BIX. 
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In Redondo Beach, 
California . .. 

You'll find breathtaking ocean views, 

sensational surfers and Gateway 2000 
computers. 

Dive 'N Surf, famous for BodyGlove® 

customers in California. Dive 'N Surf 

Computer Systems Manager Graham Pask 

chose aGateway 25 MHZ 386 machine for his 
network server. The system runs point-of-sale, 
inventory control, word processing and desktop 

publishing software. 

"I decided to buy aGateway 2000 system 

because they had everything I wanted for a 
good price," said Graham. "But what really 

impressed me was the service. I had aproblem 

with my 3 1/2 inch drive so theysent me a new 
drive the very next day." 

Graham said he was so happy with his 

Gateway system at work that he bought a 

Gateway 2000 25 MHZ 386 Cache machine for 
his home. 

Until well after sunset, swfers ride the big waves on the 
Pacific Ocean near Redondo Beach, California. 



Over 300 miles north of the Arctic Circle, 

you'll find polar bears, seals, whales, walrus, 
lemmings, snowy owls and what appear to be the 

largest mosquitoes in existence. On a summer 
afternoon you'll also see parka-clad tourists 

walking among local 

residents in shorts. And 

of course you'11 find a 

good Mexican restaurant 
and Gateway 2000 
computers. 

Cape Smythe Air 
Service, a regional 

commuter airline serving 

Barrow, Kotzebue, Nome 
and remote villages in 

Alaska, has one of several 

Gateway 2000 computers 
operating in Barrow. Jeff 

Frier, Cape Smythe's 

accountant, chose a 

Gateway 2000 386SX to 
run spreadsheet, data base and accounting 

And In Barrow, 
Alaska . .. 

applications. 

"I was trying to decide between Gateway 

2000 and a competitor," Jeff commented, "so I 

talked to a person who owns the competitor's 
system. He was disgruntled about the service 

he received from them. Then I talked to another 

person in Barrow who has a Gateway and she 
was happy with the product and service. The 

choice was pretty obvious -- when you're doing 

business in a remote area, the most important 
things a vendor can offer are reliability and 
good service." 

Jeff said he also appreciated Gateway's 

features and price. "When you have to pay $6 a 
gallon for milk, it's nice to find a bargain 

..... 
somewhere." Jeff plans to buy another Gateway 
2000 computer in a few months . 

On amid-July day in Barrow,Alaska,fishing boats weave 
in and 0111 of icebergs on the Chukchi Sea. 
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In Bradford, 
Pennsylvania 

You'll find a channing small city nestled in 

the Allegheny National Forest. The city's most 

prominent local business is the Zippo 

Manufacturing Company, where you'll find 18 
Gateway 2000 computers in use. 

Zippo is known around the world for its 

windproof lighter made famous during the 
second World War, although today the 

company's product line includes many other 

specialty advertising items. Fred Gronemeyer, 

Systems Analyst for Zippo, chose Gateway 
2000 as the company's standard PC. 

"We needed to set standards for PC's and 
software to make the most efficient use of these 
tools ," Fred remarked. "We started out with 

PC's from different manufacturers , but once I 

tried Gateway I was convinced we could get the 

highest quality, most reliable machines at the 

best price from Gateway 2000. I was also 
impressed by my salesman and the tech support 
people I've dealt with at Gateway." 

Fred said by the end of the year Zippo will 
be running every system Gateway 2000 makes, 

from 286's up to a 486 and everything in 
between. 

Main Srreet , U.S.A .. is located in Bradford, Pennsylvania. 



And In New York 
City ... 

You'll find your senses overwhelmed by the 

countless sights and sounds of this one-of-a­

kind city. And of course you'll find thousands 
of Gateway 2000 computers here. 

independent record producer and engineer Jim 

Rondinelli. Jim uses his Gateway 2000 386SX 

with a sophisticated player piano sequencer to 

compose music. 

"The software I use is written for the Mac and 
for IBM compatibles," Jim said, "but it runs 

much better on IBM compatibles. And it runs 

best of all on my Gateway. I travel often and 
I've used my software on a lot of other 

machines. They don't even compare with my 

Gateway 2000." 

Jim said he bought his Gateway 2000 because 

it was equipped for the real world with ample 
hard drive capacity and RAM, both sizes of disk 
drives and color VGA graphics. 

"It's the fastest file transfer computer I've 

ever used," continued Jim, "plus it ran right out 

of the box. One afternoon and I was fully 
functional on abrand new system." 

The streets ofManhattan are a constant blur ofactivity. 



Near Camp Verde, 
Texas ... 

You'll find the magnificent Hill Country of 

Texas with rattlesnakes, prickly pear cactus and 
huge cattle ranches. You'll also find Larry 

Mahan and his Gateway 2000 computer. 

Larry Mahan is to rodeo what Jack Nicklaus 

is to golf. He is Six 
TimesWorld Champion 
All-Around Cowboy and 
is a member of the 

Cowboy Hall of Fame. 

But Larry also runs 

acattle and horse ranch 
and is involved in a 
western apparel 

manufacturing company 

and a new Southwestern 
foods company. His 

Gateway 2000 20 MHZ 

386 system is an integral 

part of his business 
operations. "We run 

cow and calf software for 
our Longhorn cattle herd," Larry said. "You 

can't really manage a livestock business 

efficiently without it. Plus we do accounting, 

spreadsheets and word processing on our 
Gateway 2000 computer." 

Asked why he chose Gateway 2000, Larry 
said, "They had the best features and price - and 

I thought a computer company that puts pictures 
of cattle in their ads had to be my kind of 

people. And I was right. The people I've talked 

with at Gateway 2000 are honest-to-goodness 
nice folks. It's a pleasure doing business with 
them." 

Lany Mahan raises registered Texas Longhorn cattle. 



ACROSS THE COUNTRY  
YOU'LL FIND  

You'll find so many Gateway 2000 computers in so many places 
today because people everywhere know agood value when they see 
one. In all 50 states and in over 70 foreign countries, thousands of 
people are comparing prices, quality and service - and choosing 
Gateway 2000. 

But value alone doesn't explain how a little company in the Midwest, 
started just five years ago, managed to outdistance hundreds of other 
companies, selling more systems through the direct market channel 
today than any other PC manufacturer in the country. 

The explanation is that the company has always maintained a small 
company attitude. With Gateway 2000, you still get the little things 

you'd expect only from a small firm. 
Little things like a positive technical support department. When 

s v s r E M s s 0 L 0 Graham Pask told his Gateway
100.000 

90.ooo 2000 tech rep that his 3 1/2" 
80 000 
70•,000 drive didn't work, he received 
60,ooo a new,drive the very next day. 

Little things like the way 
io,ooo Gateway 2000 systems are 
20,000 
10.000 fully loaded with all the 

0 
1985 1986 1981 1988 1989 1990 features you want. Jim 
-5o- -Joo- -soo- -4.ooo- -25,ooo- -100.000- R d' 11. b h G 

projecred on me 1 oug t a ateway 



AND AROUND THE WORLD,  
GATEWAY 2000!  

2000 computer because they're "equipped for 
the real world." 

Little things like the way Gateway 2000 sales 
people develop excellent business relationships with 
their customers. Fred Gronemeyer tried his first Gateway because he 
was impressed by his sales person. Eighteen systems later, Fred is still 
impressed by his sales person. 

And the biggest little thing of all is the feeling you get when you 
deal with the people at Gateway 2000. As Larry Mahan said, "they're 
honest-to-goodness nice folks." 

Compare prices, quality and service. Then add up the little things 

Gateway2000 New Customers Fmm  
Octohe;. 1989 through July 1990  

D 0VER 5,000  

2,500 TO 5,000  

D l,OOO T02.499 

Iii 500 TO 999  

D 150 TO 499  

D COUNTRIES WHERE 
GATEW.W 2000  
SYSTEMS ARE IN USE  

you get from small town people running an old-fashioned, high-tech 
business. What you get is everything you're looking for. 

Whether you're from Indiana or Switzerland, Georgia or Nova 
Scotia, you've got a friend in the business at Gateway 2000. 

"JVu've got a friend in the business." 

8 0 0 5 2 3 2 0 0 0 
610 Gateway Drive • N. Sioux City, SD 57049 • 605-232-2000 •Fax 605-232-2023 



GATEWAY 2000 SYSTEMS  

12MHZ 286VGA 
• 80286-12 Processor 
• 2MegsRAM 
• 1.2 Meg 5.25" Drive 
• 1.44 Meg 3.5" Drive 
• 40 Meg 28ms IDE Drive 
• 16BitVGAwith512K 
• 14" 1024 x768 Color Monitor 
• 1Parallel & 2Serial Ports 
• 101 Key Keyboard 
• MS DOS 3.3 or 4.01 

$1695.00 

2SMHZ 386CACHE 
• 64K Cache RAM 
• 4MegsRAM 
• 1.2 Meg 5.25" Drive 
• 1.44 Meg 3.5" Drive ,.,.... 
• 110 Meg ESDIDrive 
• ESDI Cache Controller 
• 16 Bit VGA with 512K 
• 14" 1024 x768 Color Monitor 
• 1Parallel & 2Serial Ports 
• 10 I Key Keyboard 
• MS DOS 3.3 or 4.01 
• MS WINDOWS 3.0 

$3395.00 

CACHE SPECIAL 
• Same features as our PC Mag 
Editor's Choice 25 MHZ 386 
Cache system except this 
machine has an 80 Meg 17ms 
Drive instead of the 110 Meg 
EDSI Drive. 

$2995.00 

GATEWAY 386SX 
• 2MegsRAM Ii 
• 1.2 Meg 5.25" Drive 
• 1.44 Meg 3.5" Drive 
• 40 Meg 17ms IDE Drive 
• 16 Bit VGA with 512K 
• 14" 1024 x768 Color Monitor 
• I Parallel & 2Serial Ports 
• IOI.Key Keyboard 
• MS DOS 3.3 or 4.01 
• MS WINDOWS 3.0 

$1995.00 

33MHZ 386VGA 
• 64K Cache RAM 
• 4MegsRAM 15i 
• 1.2 Meg 5.25" Drive 
• 1.44 Meg 3.5" Drive 
• 150 Meg ESDI Drive 
• ESDI Cache Controller 
• 16 Bit VGA with 512K 
• 14" 1024 x768 Color Monitor 
• 1Parallel & 2Serial Ports 
• 101 Key Keyboard 
• MS DOS 3.3 or 4.01 
• MS WINDOWS 3.0 

$3695.00 

20MHZ 386VGA 
• 4MegsRAM 
• 1.2 Meg 5.25" Drive 
• 1.44 Meg 3.5" Drive 
• 80 Meg 17ms IDE Drive 
• 16 Bit VGA with 512K 
• 14" 1024 x768 Color Monitor 
• 1Parallel & 2Serial Ports 
• 101 Key Keyboard • • • • 
• MS DOS 3.3 or 4.01 • 
• MS WINDOWS 3.0 !.....!....!... 

$2595.00 
25 MHZ 386 VGA 
$2695.00 

2SMHZ 486VGA 
• 64K Cache RAM 
• 4MegsRAM 
• 1.2 Meg 5.25" Drive 
• 1.44 Meg 3.5" Drive 
• 150 Meg ESDI Drive 
• ESDI Cache Controller 
• 16BitVGAwith512K 
• 14" 1024 x768 Color Monitor 
• I Parallel & 2Serial Ports 
• 101 Key Keyboard 
• MS DOS 3.3 or 4.01 
• MS WINDOWS 3.0 

$5295.00 

STANDARD FEATURES AND SERVICES  
• Microsoft® WINDOWS™ with all 386 and 486 systems 
• 30-day money-back guarantee 
• One-year warranty on parts and labor 
• New leasing options now available 
•Toll-free technical support for the life of the machine 
• Free on-site service to most locations in the nation 
•Free overnight shipment of replacement parts 
•Free bulletin board technical support 

If ourstandard configurations don't fit your needs, we'll be happy to custom configure a system just for you. 
Due to thevolatility of theDRAM market ,all prices are subject to change. 

8 0 0 5 2 3 2 0 0 0  
610 Gateway Drive• N. Sioux City, SD 57049 • 605-232-2000 •Fax 605-232-2023 



LETTERS  

More Worldly Text Displays 
"Around the World in Text Displays" by 
Ben Smith (May) was well written and 
interesting. I even learned a few things 
from it-for example , that there are reli­
gious issues involving character usage. 

However , Smith has succumbed to a 
very common programmer's problem­
namely , "Give me a problem, and I will 
develop a program to solve it." As much 
as I like computers and solving problems 
with them, using a computer is not al­
ways the best way to solve some prob­
lems . 

Several years ago, Computerworld ran 
a letter from a man who was distressed 
over the fact that because his name con­
tained an apostrophe, it was not always 
sequenced the same on various lists. For 
several weeks, the newspaper published 
letters with various programmers ' solu­
tions to this problem. I finally couldn't 
take it any longer and sent a letter point­
ing nut that the problem was not the col­
lating sequence; it was the man's·vanity. 
If a program has to account for every 
possible exception, it is doomed to fail­
ure , because there will always be one 
more exception. 

I don't think I was unduly harsh in ex­
pecting the man to give up his apostro­
phe. I, too, have occasionally had prob­
lems . You will note that my last name 
consists of two words , and the first letter 
of each word is normally capitalized. If I 
know my name is going on a list where it 
might cause a problem, I make it all one 
word with only one capital letter. 

What does this have to do with the 
above-mentioned article? It was noted."in 
the article that when it comes to num­
bers, we have almost universal confor­
mity. Why? Because it is practical. The 
Japanese are moving in the right direc­
tion because they have adopted a simpli­
fied character set for newspapers and 
other uses , and they even use roman 
characters where necessary. Note also 
that many foreign computer users buy 
American computers and use them as de­
livered. It is no big deal for a German to 
learn commands like COPY and DIR. 

I don't want to step on anyone's cul­
ture, but in computers we have a de facto 
standard character set. Maybe we should 
expand it to include characters for pho­
nemes not used in English; but, in gener­
al , it is no big deal to romanize words 

and Ask BYTE 

from another language. In fact , when an­
thropologists encounter a language that 
has no written norm, they don't make up 
new character sets for it ; they use the 
character sets they know. Let's concen­
trate our efforts on unification , not on 
developing yet another program . 

Robert L. La Fara 
Indianapolis, IN 

Although many people have learned to 
live with roman computing in a non­
roman written world, it is no longer nec­
essary for them to do so. Computing and 
word processing are useful only when 
they facilitate work. When they throw up 
barriers to productivity, they should be 
avoided.-Ben Smith 

Thank you for Ben Smith's " Around the 
World in Text Displays." With the publi­
cation of this article , I can finally say 

WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. 
Letters two pages in length or under have a 
better chance ofbeing published in their en­
tirety. Address correspondence to Letters 
Editor, BYTE, One Phoenix Mill Lane, Pe­
terborough, NH 03458. You can also send lei­
ters via B/Xmail clo "editors." 

Your letter will be read, but because ofthe 
large volume of mail we receive, we cannot 
guarantee publication. We also reserve the 
right to edit letters. It takes about four months 
from the time we receive a letter umil we pub­
lish it . 

that the microcomputer industry may be 
starting to come of age . 

After 15 years, affordable microcom­
puter hardware is beginning to approach 
the capabilities required by pan-linguis­
tic text. But, as Smith notes, operating 
systems and compilers remain bound up 
in an 8-bit ASCII mentality. When you 
consider the wholesale rewriting of our 
entire approach to text processing that 
will be required, · the inertia becomes 
more understandable, if no less frus­
trating . 

To begin with, any text-coding scheme 
that allows for 16-bit codes must use 16­
bit codes exclusively; otherwise, the text 
processor will get hopelessly lost, unable 
to distinguish 16-bit codes from 8-bit 
codes. Beyond that lies the implicit need 
for a complete set of universal standards 
for character fonts, including a standard 
header format. Aside from the usual in­
formation , the header would have to con­
tain an international code that identifies 
the writing system represented in the 
font. And there would have to be a stan­
dard minimal character set for each rec­
ognized writing system. 

Then there is the issue of control 
codes. The best scheme would distin­
guish them by simply setting the sign bit, 
so a sizable text-processing subset could 
be devised. 

To input Chinese, voice recognition 
would be the ultimate solution for creat­
ing new text. Optical character recogni­
tion would be a real boon in developing 
databases of established texts, such as a 
few thousand years' worth of classical 
literature. Neither would be a trivial un­
dertaking. Meanwhile , I'd like to obtain 
a copy of the TCA Code (the Taipei Com­
puter Association Recommended Inter­
nal Code) specification. If anyone can 
supply an address for it, I'd very much 
appreciate it. 

Jim Howard 
Project City, CA 

Your ideas are encouraging. Unfortu­
nately, Chinese has many homonyms. 
Context and inflection are what deter­
mine which word is being used. Voice rec­
ognition is difficult enough as it is 
without this confusion. But with the ad­
vances in parallel processing and the re­
duction in memory costs, what you hope 

continued 
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for in , voice recognition may be afford­
able within a few years. I, too, have been 
trying to get an address for more informa­
tion on the TCA Code, with no success. 

-Ben Smith 

I have a few small observations about 
Ben Smith's article on the various alpha­
bets around the world. Classical Sanskrit 
is now written in Devanagari, as well as 
in Hindi and many other Indian lan­
guages. Before the advent of printing, the 
script varied from place to place, but to­
day it is pretty well standardized. There 
are about 50 or so individual letters and 
over 250 letter combinations, with 12 di­
acritical vowel markings. This makes 
the script quite a bit less difficult than 
Japanese or Chinese. I believe several 
good implementations of Devanagari are 
available today. I've seen several adver­
tisements in BYTE for various font edi­
tors, such as those from Gamma and 
MegaChoinp. 

The Chinese used to send each other 
telegrams in English or by number. Each 
number was to represent a specific ideo­
graph. I have also seen secretaries in Ja­
pan use their ponderous typewriters, in 
which each character is lifted out of a 
board to be pressed against a ribbon onto 
paper. The characters were also called 
up by number. Japanese has about 1900 
standard characters, of which about 1835 
are kanji, and the others katakana and 
hiragana. This makes for a good memory. 

Western languages are written in a lin­
ear fashion, while the Chinese languages 
are written by single ideographs. This is 
also expressed in the mystical philosophy 
that Chinese ideographs are closer to re­
ality (whatever that is) in being nonlin­
ear. It appears that nuclear physics and 
mathematics seem to approach that point 
of view today as well. But it does make 
for difficult computerization of commu­
nications, until we solve that, too. 

Paul A . Elias 
Fountain Hills , AZ 

Since I wrote the article, I have looked at 
both ofthe multilingual word processors 
for the PC that you mentioned. I found 
both of them quite usable and very com­
plete in their libraries of writing styles. 
The products from Gamma Productions 
are for the professional user and are well 
documented and appropriately priced. 
The word processor lets you use up to six 
different writing methods simultaneous­
ly. It is ideal for the academic institution 
that deals in research. Gamma Produc­
tions also distributes the classic texts that 
are used by the lbycus system mentioned 
in the article. 
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The Duanglan word processor from 
MegaChomp is less complex and better 
suited (in terms ofboth use and price) to 
the student or less-intense user. 

There are others that I have not looked 
at (see "Word Processing" in The Buy­
er's Mart at the back ofBYTE). For more 
information, contact Gamma Produc­
tions (7/0 Wilshire Blvd. , Suite 609, San­
ta Monica, CA 90401 , (213) 394-8622) 
and MegaChomp (3438 Cottman Ave., 
Philadelphia, PA 19149, (215) 331­
2748). -Ben Smith 

Fax Feedback �
I enjoyed Fred Langa's editorial on fax �
abuse (May) . Here's why people use fax­�
ing the way they do: It doesn't require an �
E-mail service, just the existing tele­�
phone network with telephone numbers. �

So let's invent a new, nongraphical fax 
format (TFax) for text files, and even in­
clude word processing markup codes of 
some kind (maybe a subset ofWordStar). 
Then we could build machines that send 
and receive in this format just as easily as 
an ordinary fax machine can. 

Sending would mostly be an option on 
word processors (software and hard­
ware), rather than a dedicated device, al­
though even the humblest word proces­
sors could participate. Receiving devices 
would be anything from a printer an­
swering the phone (a la present-day fax 
machines) to a background process an­
swering the phone and capturing data to 
disk on a personal computer. 

Of course, we could immediately have 
two other things: E-mail to TFax gate­
ways, in both directions (E-mail to fax, 
as on MCI Mail, works only one way); 
and fax machines that handle both con­
ventional fax and TFax (for yuppies who 
really don't like computers). 

Maybe the TFax format should include 
a standard header for giving the address, 
to allow the TFax document to be carried 
by E-mail services, if anyone along the 
line cares to put it into one. The simplest 
TFax address would be an ordinary tele­
phone number (just like fax) , but other 
kinds of addresses could be accommo­
dated via servers. 

It's a solution just waiting to happen. 
Michael A. Covington 

Athens, GA 

Fred Langa's May editorial made a lot of 
sense, but the sad fact is that E-mail will 
always be a limited system. There are no 
common standards; X.400 is still not 
available on PC LANs . Electronic com­
munications in general is complicated by 
the software-modem ini t strings and 
all the other details that guarantee that 

most people will get frustrated. Faxing is 
perfect because it is a uniform communi­
cations standard and nearly foolproof. 
Put in a sheet of paper, dial the tele­
phone, and it's done! Damn the cost if it 
is simple. 

I would like to make a small editorial 
suggestion. It might be of interest to 
readers to look in depth at faxing. For in­
stance, I have noted in my own business 
that some companies are beginning to 
adopt the Group 3 and Group 4 fax stan­
dards as corporate image-storage stan­
dards for large image-storage systems. 
Some research indicates that home fax 
penetration is about 4 percent now and 
exponentially rising. 

The truth is, I do use E-mail and 
BBSes, but I love to fax. 

Richard Shockey 
St. Charles, MO 

HPFS Roots in Unix? 
I enjoyed reading Mark J. Minasi 's OS/2 
Notebook, "Digging into HPFS" (May) . 
I think the 1984 paper "A Fast File Sys­
tem for Unix" (Computer Systems Re­
search Group, University of California­
Berkeley) by M. K. McKusick, W. N. 
Joy, S. J. Leffler, and R. S. Fabry may 
help decipher more of Microsoft's new 
High Performance File System. After 
reading Minasi' s column, I wondered ex­
actly how different Microsoft's HPFS is 
from the standard 4.2 Berkeley standard 
Unix Fast File System (FFS) in use since 
at least 1984. The two have a number of 
major commonalities: 

While I cannot speak for all Unix ma­
chines, I do know that the DEC VAX 
typically boots from block 0 of sector 0 
on drive 0. Microsoft's HPFS reserves 
sector 0 for an OS/2 boot block. 

Both systems have what are called su­
perblocks. McKusick et al.'s description 
of the FFS superblock seems very similar 
to .that of the superblock for the HPFS. A 
Unix "file system" is synonymous with 
HPFS's "data bands." The Unix "free 
list" is synonymous with HPFS's "free­
space bit maps." However, FFS is more 
versatile and robust. The number of data 
blocks in a file system can vary in FPS to 
suit the user's needs. 

The FFS inode sounds remarkably 
similar to Microsoft's fnode, not only in 
function but also in name. 

Finally, Minasi states that dates under 
HPFS are different than under DOS­
that all dates under HPFS are stored as 
the number of seconds since January l, 
1970. As far as I know, Unix systems 
have used this same method for repre­
senting dates for more than a decade. 

continued 
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So, after noting all these common­
alities between the two ways of managing 
a file system, I wonder if Microsoft has 
"reinvented" a watered-down version of 
the Unix FFS. Minasi begins the last 
paragraph of his article with the line, 
"Microsoft has designed a new system 
with the future in mind." I beg to differ. 
I think McKusick, Joy, Leffler, Fabry, 
and their colleagues designed a new sys­
tem with the future in mind years ago at 
the University of California at Berkeley. 

Anthony J. Guzzi 
Trumbull, CT 

Colossal Stop Bit 
I enjoyed Rick Grehan's Stop Bit , "Re­
turn of the Colossal Code" (May). As a 
programmer for 15 years, I have become 
a fossil at the ripe old age of 32 . I remem­
ber the early days of programming in 
Hewlett-Packard BASIC on a time-shar­
ing computer while I was in high school. 
I remember the DEC PDP-15, the PDP­
12 , and the Datapoint computer with its 
8008-type processor. Most of all, I re­
member when l 6K bytes of RAM was 
common, 64K bytes seemed enormous, 
and the Altair was the new toy in the 
laboratory. 

The trend of commercial programs 
crystallized for me when I was reading 
about OS/2 several years ago, and the ar­
ticle stated that 2 MB of RAM was re­
quired and 3 or 4 MB was preferred. In 
college, we had a Control Data main­
frame with 512K bytes of RAM . This 
machine could support 100 users simul­
taneously. 

I am typing this letter using WordPer­
fect. I know only about 10 percent of the 
commands and probably use only 5 per­
cent of them regularly, and that's suffi­
cient to get my work done. I suspect this 
is true of most of the software I use, and I 
don't think I am unique in this regard. 

Occasionally, I toy with the idea of 
building a computer with simple, flexible 
software, just to show people that it can 
be done. I know that I don't have the time 
or resources to build such a machine, but 
it is still an interesting thought. I am glad 
to have read your article, because now I 
know that I am not alone in my thinking. 

Steve Knox 
Seattle, WA 
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A Reader Elucidates 
Rick Grehan's response to Joseph A. �
Bligh's question about a hard disk drive �
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that would not do a warm reboot (Ask 
BYTE, June) was a good one, as far as it 
went. But the reply looked only at the de­
fective hardware side of the problem. 
There is another reason for this type of 
problem. 

Bligh states that he has a Seagate 20­
megabyte drive. If his is an inexpensive 
model that uses a stepper motor to drive 
the head-positioning mechanism, there 
may be a simpler way to fix his problem. 
In such drives, thermal expansion can 
cause problems. When the disk starts out 
cold, the platters are at their smallest di­
ameter. As the disk runs, the platters 
warm up and expand. After a period of 
time, they' stabilize in size. Due to this 
size fluctuation, any data written to a 
certain cluster on the disk may not be in 
the same exact position as information 
written to this spot later in the session. 

This is a cumulative problem that, 
over time (usually many months), can re­
sult in symptoms like those that Bligh de­
scribes. It is not a defective part or the 
result of inferior design. It is inherent in 
the design of this type of disk. 

You can usually solve the problem by 
backing up the data to other media . 
(Everyone does backups, right?) Once 
you have backed up the disk, perform a 
low-level format to the drive. Next, run 
MS-DOS 's FDISK program, set up the 
partitioning, and perform a high-level 
format on the disk with the FORMAT 
program. Several commercial programs 
are available to make this process easier. 
Finally, a book on this subject that I rec­
ommend highly is The Paul Mace Guide 
to Data Recovery (New York: Brady 
Books, 1988). It is available in many 
bookstores. 

Brian D. Catlin 
San Marcos , CA 

Wells American Not So Well 
I have a Wells American 286 with a 40­
MB Conner Peripherals hard disk drive. 
I use the system daily. From the day I 
purchased the system (over a year ago) to 
the present, I have endured an intermit­
tent problem with my hard disk drive that 
my dealer has been unable (or unwilling) 
to resolve. About two or three times a 
week, the hard disk drive "hangs" on an 
110 operation. The red busy light goes on 
and remains solidly lit for 2 to 3 seconds. 
The program that is currently executing 
waits patiently and without protest for the 
drive to straighten itself out, which it al­
ways does. Ifyou have any clues or reme­
dies to this problem, I would greatly ap­
preciate them. 

Dennis C. Kornbluh 
Cherry Hill , NJ 

The dri ve light's staying on for 2 or 3 sec­
onds means that your computer is having 
difficulty reading a sector on the hard 
disk drive. Intermittent problems like this 
can have a variety ofcauses. 

First , eliminate the obvious possibili­
ties. Make sure that the hard disk drive 
controller and cables are making good 
electrical connections. Jiggle and reseat 
every connection. 

The Conner Peripherals 31/i-inch hard 
disk drives have a good reputation for re­
liabilit y. However, because of their 
smaller size and closer mechanical toler­
ances, they are more susceptible to over­
heating. Smaller drives have less surface 
area through which to dissipate heat. 

Is your Wells American computer well 
cooled? Are all the expansion slot open­
ings sealed? When your dealer tests your 
computer, he or she probably turns it on 
and immediately runs diagnostic soft­
ware to check the drive functions. Your 
computer and hard disk drive never have 
a chance to warm up. The computer 
works well when everything is still cool. 

When you use your computer, you 
probably turn it on in the morning and 
leave it on all day. When your hard disk 
drive is hot, the read/write heads may 
not be able to read sectors that were writ­
ten when the drive was cool. Potential 
bad sectors can become apparent when 
the drive reaches normal operating tem­
perature or higher. 

To prevent any loss of data, back up 
your data files and follow the directions 
in Brian D. Catlin 's letter above. You can 
use FD/SK or another hard disk utility 
program (see "Just What the Hard Disk 
Doctor Ordered, "January). -S. W. 

A Super Question 
I have watched with great interest the 
coming of age of the VGA board and its 
powerful sibling, Super VGA. I am im­
pressed by the Super VGA board. It has 
the power and capability to boost graphi­
cal user interfaces and other graphics ap­
plications to spectacular heights and 
could have been the de facto standard 
after VGA. 

Alas, the competitiveness of the com­
puter field has left us with an array of 
boards with little (if any) hardware simi­
larity. Instead of being able to write 
portable applications for a Super VGA 
standard, programmers find themselves 
writing applications-and then drivers­
for the array of Super VGA boards . 
Needless to say, this has reduced consid­
erably the number of applications written 
for Super VGA. 

I have a one-person programming 
continued 
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operation, and I find the prospect of 
writing for the different boards rather 
daunting, but I think the benefits out­
weigh the cerebral cost involved. How­
ever, finding the technical information 
for these boards has proved to be a prob­
lem in itself. Where do I find all the 
technical information I need to program 
these boards? 

David Nutbean 
Peterfi eld, Manitoba, Canada 

Believe it or not, there may be some good 
news on the Super VGA front in the very 
near future. VESA, the Video Electronics 
Standards Association, is well on its way 
to establishing a number of vendor-inde­
pendent video-mode designations and ex­
tended-video BIOS calls for modes that 
go beyond VGA. Adoption ofVESA 's rec­
ommendations seems to be likely, be­
cause VESA counts among its members 
names like Headland, Western Digital , 
and Chips & Technologies. 

VESA has defined graphics modes that 
range from 640 by 400 pixels by 256 
colors to 1280 by 1024 pixels by 256 col­
ors and has recently added support for 
five extended-text modes. For more infor­
mation, refer to Bill Nicholls 's "ls It 
Really Super?" (IBM Special Edition, 
Fall 1989); you might also contact VESA 
at 1330 South Bascom Ave., Suite D, San 
Jose, CA 95128, (408) 971-7525. 

Jn the meantime, your best bet would 
be to contact the manufacturer ofthe chip 
set built into the board that you intend to 
program. There are five common chip 
sets: Those from Renaissance, which you 
can contact at (206) 454-8086; ATJ Tech­
nologies, at (416) 756-0718; Paradise , at 
(415) 960-3353; Video Seven/Headland, 
at (415) 623-7857; and Tseng Labs, at 
(215) 968-0502. 

The subject of Super VGA program­
ming is new, as you mention, and I can't 
recommend any books on the subject. Ex­
cept for information supplied by the chip­
set vendors, or in the graphics.disµ con­
ference on BJX, magazine articles may be 
the best place to look. "Super VGA Pro­
gramming, " which appeared in the July 
issue of Dr. Dobb's Journal, is a good 
overview of programming Super VGA 
modes. -S. A. 

Giving Cray His Due �
In the First Impression "Sizzling RISC �
Systems from IBM" (April), Andy Rein­�
hardt and Ben Smith state that "IBM in­�
vented RISC in 1975." Hardly; at most, �
IBM coined the term and applied it to a �
certain set of concepts. �

Seymour Cray developed those con­
cepts and embodied them in hardware 
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more than 10 years earlier, with the CDC 
6600, the first machine generally called 
a supercomputer. If I recall correctly, 
the 6600 had but 96 instructions, multi­
ple functional units that could operate in 
parallel, pipelined arithmetic, a relative­
ly large set of registers, and a small in­
struction cache so tight that loops could 
run at full speed. Properly optimized 
code ran at the rate ofone instruction per 
clock cycle. 1/0 was handled by a barrel 
(the technical term) full of specialized 
peripheral processors, which were 
stripped-down mini-CPUs. (A CDC sys­
tem programmer had to know two assem­
bly languages.) 

The CDC Cybers initially were 6000­
series CPUs with a different bus and 
faster peripheral-processing units. When 
I was a Cyber system programmer, we 
used to say that 360/370 referred to the 
size of the IBM instruction set. Over the 
years, the size of the Cyber instruction 
set grew to 128; that included floating­
point instructions. Later Cybers had 
larger instruction caches, and the larger 
ones had a data cache. The microcoded 
CPUs introduced in the 1980s have, 
under the microcode, only 64 instruc­
tions, although the visible instruction set 
numbers more than 200 now. 

To give credit where it is due, I believe 
we owe this constellation ofarchitectural 
innovations primarily to Cray. 

Larry J. Van Stone 
Stillwater, OK 

FORTRAN Hunting �
I need your help in choosing a FOR­�
TRAN compiler. I use an IBM PS/2 �
Model 55 SX with a 30-MB hard disk �
drive and 2 MB of RAM . I would like to �
use FORTRAN to write civil engineer­�
ing programs (specifically, to do calcu­�
lations in elasticity, structural analysis, �
and dynamics). �

Nuno Manuel Barosa Botelho 
Lisbon, Portugal 

The November 1987 issue of BYTE in­
cludes a roundup of FORTRAN com­
pilers; you might check into that for com­
parqJ.i.ve information. Compilers that 
come to mind include Utah FORTRAN 
from Ellis Computing (5655 Riggins 
Court, Suite 10, Reno, NV 89502, (702) 
827-3030) , as well as the obvious Micro­
soft Optimizing FORTRAN Compiler 
(Microsoft, I Microsoft Way, Redmond, 
WA 98052, (206) 882-8080). Lahey 
Computer Systems (P.O. Box 6091, In­
cline Village, NV 89450, (702) 831­
2500) sells two FORTRAN compilers; 
one, Personal FORTRAN77, sold for 
under $100 when! last checked. -R. G. 

The Trouble with Cables 
I am looking for a small conversion 
cable. Last year, I bought a Wells Ameri­
can CompuStar 386/25, and it had both 
51A- and 3 V2-inch floppy disk drives. But 
the CompuStar is capable of handling up 
to four floppy disk drives, and the 5 1A­
and 3 Vi-inch drives were on different 
cables. This forced me to use device 
drivers to access the 3 Vi-inch floppy disk 
drive (which made it drive A) on my sys­
tem. I'd like to find some kind ofadapter 
to mate the card-edge connector on the 
second 5 1A-inch drive cable to the DIP 
connector on the 31/2-inch drive. 

Steve Nelson 
Mansfield, TX 

Cabling your 31/i-inch drive is much eas­
ier than finding an adapter. Both the 5 %­
and 31/i-inch drives are connected to the 
controller through a 34-pin ribbon cable. 
Usually, drive A's connector is at the end 
ofthe cable, and drive B goes somewhere 
in the middle. All 5 %-inch drives have a 
protruding card edge that accepts a re­
cessed card-edge connector, while the 
31/i-inch drive uses a 34-pin stick header 
and the mating socket connector. You 
could find a card edge and mate it to the 
socket for the stick header, but there's an 
easier way. 

Run out to Radio Shack and get a 34­
pin socket connector for the stick header 
on your 31/i-inch drive. The cable on 
your primary disk drive controller is al­
ready cabled for two drives. Install the 
new connector next to the card-edge con­
nector that's already in the center ofthe 
cable; that should let you connect the 
31/i-inch drive as B. 

One last gotcha: Floppy disk drives 
can be set to one offour addresses, de­
pending on how the ribbon cable is made 
up. Normally, a twist in the cable will 
fool a primary drive (ID 0) into thinking 
that it's a secondary drive (ID 1). If your 
floppy disk drive cable has a twist be­
tween drives A and B, your cable hack 
should work fine. Ifnot, you may have to 
change the jumpers on the 31/i-inch drive. 
For that, you '/l have to contact the store 
you bought the drive from , consult the 
manual, or contact the manufacturer. 

-H. E. 

FIXES 

• In the August issue, the "Windows 
Shopping" resource guide on page 125 
listed an incorrect ZIP code for Raima 
Corp. The correct address is as follows: 
3245 146th Place SE, Suite 230, Belle­
vue, WA 98007 . • 
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