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Try One On For Size!  
You can 't fully appreciate the amazing little HandBook'" from 

Gateway 2000 until you 've tried one on for size! 

Put your fingers on the actual-size keyboard printed here. We've 
tailored it for comfortable touch typing, eyen though the HandBook 
measures less than 6 x 10 inches. 

Look at the backlit screen. It's bright, easy to read and easy on 
your eyes in any setting, with any lighting. 

Imagine the HandBook tucked in your briefcase. It leaves plenty 
of room for important papers, and it doesn't weigh much more than 
this magazine - just 2.75 pounds, including battery! 

Now imagine it seamlessly running all your DOS applications 
with 286-class perfonnance, and 4.5 hours battery life with power 
management. 

We've sewed up the HandBook with plenty of hard-working 
PC features, and added aconvenient Auto Resume: when you pause 
in your work, just close the cover to put the HandBook to "sleep." 
Open the cover and it automatically resumes wherever you left off. 
No need to close files , quit applications and shut down the system ­
then open everything up again. Conserve battery power and time! 

The HandBook is a one-of-a-kind portable PC - a true designer 
original that's causing real excitement in the PC industry. In fact, 
Popular Science recently named the HandBook one of the year's top 
100 "Best of What's New" achievements! 

Do we have you on pins and needles? Then call Gateway 2000 
today to try one on for size. It's definitely dressing for success! 

$1295 
HandBook options include 2400 bpsdata/9600 bps send-and-receive fax modem, 
portable printer, extra AC adapter, extra 2.3Ah battery, RAM upgrade to 3MB, 
combo unit (l .44MB external floppy drive with oneparallel and one serial port) 
and extended VIP warranty. 

610 Gateway Drive• P.O.Box2000 •North Sioux City, SD 57049-2000 
tft992 Gateway 2000, Inc. HandBook and Fie/dMonse are trademarks ofGateway 2000. Inc. All other brands and  

product names are trademarks or registered trademarks of their respective companies. Prices and configurations are subject  
to change withal// notice. Prices do not include shipping. 
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Transform Your PC With The 
INTERACTIVE UNIX System. 

Unleash th 32-bit power in your PC with 
the fNTERACTIVE '" UNJX ' Systemfrom 
SunSofi. Gharge through applications at 
record speeds. Ose real-world mul titasking 
and networking. Geton the path to a 
distributed co nputing future. 

UN IX • Everything You Like About 
Your PC-And ALot More. 

fNTERACTI VE UN fX System V/386 Release 3. 2 
supports hundreds of the most popular Intel­
basedpl atforms and peripherals. So ge ttin g 
started is fast, easy, andcost-effecti ve. 

Th ousandsof UN fX and XEN IX appli ca­
tions are at yo ur command. And our VP/ix 

Just Say No To SCO. 
Why? The fNTERAGTIVE UN fX System is easy to use, simple to 
administer, all at a great price. 

Open says the INTERACTIVE UN IX "system 
management... is easier to use and more comprehensive" than SCO'" 
and "is simply a masterpiece of good design'.' 

Looking Glass Pr:_ofessional '" desktop manager makes the 
INTERACTIVE UNIX System easyenough for nov ices, yet powerfu l 
enough forexperiencedUNIX users. And the award winning Easy 
Windows makes setting up graphic environments infin itely simpler. 

Youcan't afford not to take advantage of the already low cost of 
the INTERACTIVE UN IX System. 

AndSCOUNIX/XENIX" users can sal'e an 
additional 50% by swi tching to the 
INTERACTIVE UNIX System today. 
That's somethingto say yes to. 

package runsvi rtually all DOSsoftware. 
You get Lotus; WordPerfect; and Oracle: You get SCOapp lications. 
You get it all . 

See What Develops. 
The fNTERACTfVE UN IX System is the environment of choice for 80X86 
application development. You get access to a full range of development 
tools including compi lers, debuggers and libraries. And for graphical 
applications. the X 11 INTERACTfVE environment is a revelation. 

Partner With Power. 
The INTE RACTIVE UN IX System is a powerful business partner for 
companies who know something about power. Companies like BMW, 
Goodyear, Lei ca, and Dunlop to name a few. That powercan be voms, 
too. Ali from SunSoft. the leading supplier of 32-bit UNIX system 
software. 

Call today and save 50% on UN IX power that's so cost-effective, 
it can·t be anythingbut a PC. 1-800-227-9227. 

�
A Su n Micro sy stems. Inc. Business 

•Jssuedare:April 13, 1992 ©1992 Sun Microsystems, Inc. Sun. Sun Microsystems. the Sun logo. SunSoft. the SunSoft Logo.\ P/ix and E:L'Y \\'inc\O\\"S are trademarks or registered !r:tde1mrks of Sun Inc. is :J. trademark oi 
INTERACTIVE Systems Corporation. UNIX is aregistered trademark of UN IX System Labor:itories, Inc. Looking Gl<!.SS Professional is a 1r:i.demark of risix Softw:l.re. Inc. All other tr:ulemarks :rnd registered tradem:irk.' are the propenies of theirrespectirt 
holders.The promotional discoun1 is a\'ailable to SCO UNIX/XENIX users and is subject IO certain restrictions.Contact Sun Soft fortenns andconditions of promotion. SunSoft rt....><;e rres theright to stop the promotion :u :my time. SunSoft can be re:1ched 
at 2550Gan:iaA,.nue. Mountain View. ti !)4043. (510) 460-3267. B12/92 
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Grab Your Audience A Computer in the Hand 
with Audio by Jerry Poumelle 
by Tom Yager and Rick Grehan Palmtops, PCMCIA, virus 
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205 Clocking the Fastest PCs Feynman, and more. 
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by Steve Apiki 324 � STOP BIT 
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by Howard Eglowstein 
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debugging aid for Windows. 260 ASK BYTE 

The BYTE Lab res ponds on 
clock inconsistencies, loopback 
plug pin-outs, and other issues. 

BYTE (!SSN 0360-5280) is published monthly wilh additional issues in October and November by McGraw-Hill. Inc. U.S. subscriber rate 529.95 per 
year. In Canada and Mexico, $34.95 per year. European surface mail subscriptions $50, airmail $70. Non-European subscriptions, $50 surface mail 
or $75 airmail. All foreign subscriptions are payable in U.S. funds that can be drawn on a U.S. bank. Single copies $3.50 in the U.S., $4.50 in Can& 
da. Executive. Editorial, Circulation, and Advertising Offices: One Phoenix Mill Lane. Peterborough, NH 03458. Second-class poslage paid al Pe­
terborough, NH, and additional mailing offices. Postage paid at Winnipeg, Manitoba. Reg istration number 9321 . Registered for GST as McGraw­
Hill, Inc., GST #123075673. Printed in the United Stales of Ame rica . Postmaster: Send address changes and fulfillment questions to BYTE 
Subscriptions, P.O. Box 552, Hightstown, NJ 08520. 

CHESS SET COURTESY OF THE LONDON HARNESS COMPANY. BOSTON. MASSACHUSETTS  DECEM BER 1992 • BYT E 5 



Other laser printers playleapfrog trying  
to catchupwiththe HP LaserJet.  

Ribbit 
Ribbit 

The new HP LaserJet 4 printer isn't 
a hopped-up version of the past gener­
ation. Its new, advanced design sets 
much higher standards tor print quality, 
speed, built-in features and value than 
ever before. 
Higher resolution. More typefaces. 
Unlike other 300 dpi 600 dpi ddfj lli 
HP LaserJet 4 
was designed 
for 600 dpi . ·· . · . . fi Four t1mesthedots lor betterresoluuon. 
pnntmg ·om 
the ground up. As a result, it produces 
the best 600 x 600 dpi resolution ever 
for noticeably crisper, clearer text and 
graphics. At less than a 300 dpi price. 
Microfine toner and HP's exclusive 
Resolution Enhancement technology 
give you razor-sharp edges and much 
smoother curves. 

With 45 scalable typefaces built into 
the printer, users can produce a wide 
variety of documents. Without hassling 
with downloading or accessory car­
tridges. Or buying additional typefaces. 

standard memory. Two standard paper 
trays, with a total capacity of350 sheets, 
and an optional 500-sheet tray let 
users keep printing without constantly 
reloading different sizes and types of 
paper. And the optional 75-capacity 
power envelope feeder saves them from 
manual feeding. Or dealing with jams. 

typefaces let users 
produce a wide 
var iety al documents. 



Introducing the newHP LaserJet4printer. 
So advanced,there's no catching it.  

( 1\_j REl1() 't 

Mixed enviromnent compatibility.  
FasterWmdows.  
The Lase1Jet 4 is very much at ease with  

moot languag" and pen;omtl co.mput­
mg platforms. 
it switch between HP s PCL 5 pr mter 
language and optional PostScript 
Level 2 software from Adobe. Hot I/Os 
allow different hosts to be connected 
srmultaneously. 
Optional JetDirect cards provide LAN 
connections to Ethernet, TokenRing, 
TCP/IP and Loca!Thlk/EtherTalk. This 
makes it easy _to into just about 
any network, mcludmg PC and Mac 
LANs. And to get really fas t network 
performance. 
To optimize the LaserJet 4 for Wmdows 
printing, we codeveloped some break­
throughs with Including 
Wmdows 3.1 'ItueType fonts and raster­
izer built in to make sure your users 

get fast, WYSIWYG printing. The fast 
Wmdows driver with HP-GL/2 vector 
graphics also enhances printing speed. 

[ - .... Se"ml populm 
.. .· · · . .- software drivers are 

I .. ... J included: Windows 
=--.- , : WordPerfect and 
, . · ..: As well as the new 
.- ' .. · · .,- ·- . - . . · HP Explorer PC utili ty 
software, which provides a prin ting 
tutorial to guide your users through 
set-up and operation of the printer's 
new features. 
All this makes the HP LaserJet4 printer 
supremely simple to plug-and-play. As 
you'd expect, it also offers complete 
document and software compatibili ty 
with the HP LaserJet III printer. 
Setting the standard in price, too. 
With all these advances and more, 
you'd expect a big j ump in price. 
Quite the opposite. At just $2,199,* 

the HP LaserJet 4 printer lists for less 
than the printer it replaces. And, of 
course, it comes with pace-setting HP 
quality and reliabili ty. 

Call 1-800-LASERJET (l-800-527­
3753), Ext. 7133 for the 
name of your nearest A 
authorized HP LaserJet / "" '""' .... .... •z:, dealer:t And ask for '///;q  

a print sample to / ·...  
see just how great \'· . ', -.....::  
the output looks.** "'- ·  
Ifit isn't a LaserJe . "-., ......_ .....  
it's only a laser printe . .... �

F//0- HEWLETT 

U.S. Hs t price. t in Canada tall I-800 -:187-3867. i l3:3. · ' 'lb h;we a La.scr.let 4 sheet sent immedia1ely you \·ia fax mach ine, c.:all from yuur to: ich-tune 
phone. Microsoft is a U.S. regb tered tmdcmarl.: of i\ licrosofi.C1iq1. Windows :J.l is a produel of \llcrusoft Adobc ;md Po.o; tScnpr are trademarks ofAdobe Systems lncorpur.ue1l which may 
he registered in ccnain j urisd ictions. Lotus is a U.S. regis te red lr.ulcmark of Lotus C'orporat1on. 



INSIDE 111\JTEI  
BYTE Topic Index 

This index helps you find articles that contain information on each of the listed topics. (The topic list changes each month.)  
Combined with the table of contents (page 4) and the Editorial Index by Company (page 322),  

you can identify articles by type, subject, title, author, or product discussed.  
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OS/2 22, 72, 97, 205, 224, 247 

PC 56, 114 
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POSTSCRIPT 209 
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RADIO 260 
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SHAREWARE 256 
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247, 257 

XWINDOW SYSTEM 167 

�I technology to software applications.The application programcontrols all the inputand output 
Ddaat: I 

similar compression achieved by the popular PKz1P software, however the format used by 
the compression routine is completely generic and nol specific to the PK.ZIP fil e format.I I • Application Controlled 1/0 and memory a llocation for extreme flexibility.•Adjustable Dictionary Size a llows software to be fine tuned for Maximum Size or Speed. 

• Approximately 35K memory needed for Compression. 12K memory needed for Extraction. 
• Compatible with most popular Langu ages: C, C+ +, Pascal, Assembly, Basic. Clipper, Etc.I I •Works with any 80x86 family CPU in real or protected mode. $295.00

I • No runtime royalties. - - -1 RUNNING OUT OF EXPENSIVE DISK SPACE? ­
PKz1P can h elp! PK.zip compresses your fil es to free up disk space a nd redu ce modemI I transfer time. You can compress a s ingle fil e or en tire directory structures with a single  
command. Compressed files can be quickly returned to their normal s ize with PKurtZIP . I Softwa re developers can reduce the number of diskettes needed to distribute their product by I 
using PKz1P. Call for Distribution License information. 

The includ ed PK.zip lets yo u store 9025 N. Deerwood Dr. I I compressed files as a s ingle self-extracting Brown Deer, WI 53223 
.EXE files that a utomatically uncompresses (414) 354-8699 
when run . Only $47.00 ' ·· · · ® Fax (414) 354-8559 ______________,  

'  
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Cool, Quiet, Reliable Powet �
ECONOMICAL UNITS 

These UL/CSA approved, fully-tested power 
supplies are the best basic units avai lable. 
STANDARD 200 XT ................................ $69 
STANDARD 205 SLIM ............................ $89 
STANDARD 220 BABY ............................ $89 
STANDARD 220 AT!TOWER ................ $89 

ULTRA-QUIET UNITS 

II 
Unrattle your nerves with a 
Silencer power supply. They’re 

. cooled by our ThermaSense SQ, 
. 

a custom, variable-speed fan 
tlrnt automatically maintains the 

correct system temperature ;vhile reducing noise 
up to 95%. Virtually imudible1Perfect for die 
executive suite or home office. 
SILENCER 205 SLIM ............................ $119 
SILENCER 220 AT!TOWER ................ $129 
SILENCER 270 AT!TOWER ................ $179 

IIlGH-PERFORMANCE UNITS 

Upgrade your computer witl1 one of our premium 
Turbo-Cool power supplies-the choice of PC 
professionals. You’ll get 50% - 100% more power, 
built-in line conditioning, a dual-stage EM! filter, 
super-tight regulation, ultra-clean DC output, our 
high-capacity ThermaSense variable-speed fan 
(300W models), UL/CSA/TUV approvals, and a 
no-hassle 2-year warranty’ Ideal for high-end 
workstations and network file servers. 
TURBO-COOL 200 XT ......................... $159 
TURBO-COOL 300 SLIM ..................... $169 
TURBO-COOL 300 BABY .................... $169 
TURBO-COOL 300 AT!TOWER. ....... $189 
TURBO-COOL 450 AT!TOWER. ....... $349 

REDUNDANT POWER SYSTEM 
Eliminate the risk of costly downtime or data loss 
due to power supplyfai!W’e with tl1e TwinPower 900 
Redundant Power System. TheTP900 consists of 
two Turbo-Cool 450 power supplies in parallel, 
utilizing a special power-management interface 
module. The system provides complete power 
redundancy witl1 hot-swnp capability. 

� � Way More Power. Witl1 50 ampsof 12-volt 
power available for sta rt-up, tl1eTP900 easi ly 
runs up to 13 power-hungry drives. Perfect for 
tl1e next generation of super network servers. 

� � No Downtime. In die PROBABILITY OF A 
POWER SYSTEM FAILURE unlikelyevent that one 

of its Turbo-Cool 
should fail , an <llann 
sounds, and the serrer 
is susr.1inecl bv the 

� Syslern 11-��ni’o;�;tr 900 

TwinPower’s other TC450, ’""’""’’’"’ """""" ’•""’ 
while the user simplysw:1ps in a new unit. 

The T11•inP011-er 900 comes in a monster C<lSe that 
holds two TC450 power supplies, tl1e interface 
module, 6 fans, <111 8-slot or 11-slot motl1erboard, 
and up to 13 drires. So, not only do youget the 
ultimate in power ;111d reliability, you also get tl1e 
ultimate in expandabilit\’ 1 

TWIN-POWER 900 W/CASE .............. $1695 

486 CPU COOLER 

CPUTEMP(�f)
200’ - --- ›

140’ - - ›::::1 === 
120• - - ›

•:::= ;›
WITHOUT \'/l!H 
CPU•COOL CPU-COOL 

Prevent random system errors and extend the life of 
your 80486 processor by more tlian 10 ti.mes 
tl1e CPU-Cool. Reduces the operating temperature 
of a typical 486-50 from 185°F (Intel’s max. spec) 
to a safe 90°fl Consists of an ultra-quiet mini-fan 
embedded in a sculptured heat sink that easily 
mounts on the CPU. Powered by aspare drive 
connector. Effective, inexpensive insurance1 

CPU-COOL ......... ..................................... $39 

WE REPAIR ALL BRANDS 
We provide fast, low-cost, expert lj 
repairs and upgrades on Compaqs II 
and otl1er proprietary computer 
power supplies. Requests for 
custom outputs, cable harnesses, 
and cooling fans are welcome. 

INTERNAL ON-LINE UPS 
Protect your PC 
and its data from 
power surges, sags, 
and outages with 
our UL-;1pproved 
InnerSource, 
a combined 
AT/Tower 
power supply 
and On-Line UPS. Its 
<luto-recharge batten1 up to 15 mi nutes of 
bach1p power for botl1 your PC and monitor. This 
reliable, integrated protection costs less tl1an an 
equivalent 550\TA external UPS, and it saves space 
too1 ANovell interface is available. 
INNERSOURCE AT!TOWER .............. $349 

/II: JlllWER S: 1:111/l/Nli, /NI:. 
"THE LEADER OF THE PACK" �

5995 Avenida Encinas, Carlsbad, CA 92008 � (619) 931-5700 � (800) 722-6555 � Fax (619) 931-6988 �
.\los1 ordl.’rs shippc<IS31lll"tidy. \\"c :icccpt \"isJ . .\ IC. COD, o; PO on :ipprorcd rn:<IH. Turbo-Cool .md Twin Powcr for 2 :\II other products gumntccd fo r I I :1.111 . - 5p.m. (PT) .\Ion. - Fri. �
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Introducing Intel 
OverDrive'" Processors 
for your i486'" DX PC. 

Would you like to visibly increase 
the speed of all your applications? 
Then it's time you shift your i486 
DX or SX system into high gear. 

Using Intel's ingenious "speed 

all ofyour soft  
i486'M DX System Performancedoubling" technology, an OverDrive 

Processor gives you plenty of added 
power-up to a 70% performance 
boost systemwide. 

And that power will benefit 
every application you run on DOS, 
os12;Windows : or UNIX_"._from 
AutoCAD ' to WordPerfect ' and 

Wont for 
Windows· 

AutoCAO' 

OwrDr io:c . 

103 

Seconds 

© l 992 lnl c l Corporation. i-l86 and O vcrOri vi.: arc tr;.1dcm:irks o f In tel Corporatio n. *A ll products arc trademarks o f !heir respective com panies . 
i" ln cases whe re lhl.! rc is no O vc rDri vc so<.: kc l. Intel recommends insta ll at ion by a qu alified 1cchn ic inn. 



gear  
over 50,000 applications in 
between. 

It's easy to install an 
OverD1ive Processor. Just 
plug the single-chip upgrade 
into the vacant OverD1ive 
sockert and you're ready to go. Faster. 

So to rev up your i486 system 

and keep up to speed on all 
the latest software develop­
ments, you need the future 
of PC upgradabi lity: Intel 
OverDrive Processors. 

To find out which 
OverDrive Processor is right 
for your system or to locate your 

nearest dealer, call 1-800-538-3373, 
ext. 228. Because when it comes to 
running software, there's only one 
gear. High. 

intel.  
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DENNIS 
A L LE N 

EDITORIAL  

TESTING AND CPUS  

D
oes it really have to be Inte l in side? Frankl y, 
th at ' s a good ques ti on, and it 's a ques ti on th at 
CPU makers Cyrix and AMD-who make Intel­
compatible C PUs- would like you to ask. To 
make matters even worse, if you take the CPUs 

made by those companies and throw in a few from IBM, 
there are 14 varie ti es of Inte l-compatibl e CPUs avail­
able, and the li st is continu all y grow ing. 

So the BYTE Lab took on 
The premier computer the task of a nswe rin g th at 

question, and our testing edi­
testing lab becomes tors began looking for the best 

way to eva luate the different a member of the processors. Perfonnance bench­
ma rks a lo ne do not wo rk­BYTE family 
th e y ' re des ig ned for tes tin g 
complete systems. Moreover, 

system perfo rm ance tes ting does n ' t te ll you much, if 
anything, about compatibility . And compatibility is the 
first concern buyers have in considering an Inte l alter­
nat ive . In the encl , speed matters only if the CPU can run 
the software you want to use . 

To address the compatibility issue, as well as to test the 
C PU speeds , we jo ined fo rces with the Nati onal Soft­
ware Testing Laboratory, the leading testing company 
in the computer industry. NSTL was a pioneer in com­
patibility testing, and you may be fa miliar with the tes t­
ing reports it publi shes: So.fiware Digest, PC Digest, and 
LAN Repo rter. 

NST L has dozens o f tes tin g ex perts and occ upies 
20,000 square feet of a state-o f-th e-art tes t fac ility. The 
NSTL sta ff. mu ch li ke the BYTE Lab staff, in cludes 
many o f the most knowledgeable tes ting engineers and 
ana lysts in the worl d . By wo rking with the talents of 
these people, we were ab le to answer some fundamental 
questi ons about CPUs. The whole story starts on page 
I 14 , and anyone who needs to know whether to buy an 
SX , S L, DX, or Inte l-compatibl e CPU needs to read 
" Make the Ri ght CPU Move." 

This whole issue of testing is worth exploring. It seems 
li ke every computer magazine has some kind of lab, and 
readers must fine! it a ll a little confusing. Wh y, there are 
in teroperab ility labs, LAN labs, Uni x labs, multimedi a 
labs, and so on and so fo rth. A photo of a competitor's lab 
even showed what looked li ke fiber-optic cable running 
around the room. On c loser examination, howe ver, that 
" fi ber-optic cable" turned out to be a fl ashing di sco light 
li ke the kind you ca n bu y at Radio Shack. 

The real worth of a testing lab is not measured by its 
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name, its looks, or even its test equipment. It 's the peo­
ple who plan, develop, and conduct those tests and write 
the analysis that matter. The quality of the test data de­
pends on the ability and the integrity of the technical 
people who operate a tes ting lab. 

It ' s one thing to write an article fo r BYTE-that takes 
cons iderable talent and expertise. But to deve lop and 
conduct a test to meet BYTE' s requirements is some­
thing that only a few people are qualified to do. Our stan­
dards are tough because that' s what you demand , and 
I'm happy to say that NSTL meets those standards. 

In fact , I'm particularly delighted to announce that 
NSTL and its staff are now part of the BYTE family. 
Wait, delighted is too mild a word-I'm really excited. 
This new alliance with NSTL will let BYTE bring you the 
absolute best information on products and technology. 

NSTL has a large suite of over 60 testing methodolo­
gies that range from performance to compatibility to us­
ability . NSTL 's commerc ial testing division has per­
fo rmed private tests fo r customers with familiar names 
like AMD, Borland, Cyrix, IBM, Intel, Lotus, Microsoft, 
and others. 

NSTL has developed the most extensive private test­
ing facility for computers in the world . And like BYTE, 
NSTL is a worldwide leader, with locations or affiliate op­
erations in France, the U.K., Canada, and Singapore . 

Highly skilled people, a worldwide operation, a large­
scale testing fac ility, expertise in compatibility testing­
it 's easy to see that NSTL and BYTE are a good match . 
You can also bet your bottom dollar that in a few short 
months, our joined forces will bring something new to 
computer publi shing. 

No, we won ' t make BYTE one big product rev iew . 
We' ll continue to provide proportioned coverage of tech­
nology and products that helps you make strategic de­
cisions. BYTE is committed to delivering the information 
you need-not a lot of fluff. 

So what' s really cooking at BYTE and NSTL? 
WATCH THIS SPACE. 

-Dennis Allen 
Editor in Chief 
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Windows spreadsheet  
starts with an  

elementary concept  

QUATTRO PRO FOR WINDOWS QUATTRO PRO <DFOR DOS 

BORLAND BORLAND 

Introducing Quattro®Profor Windows. 

BORLAND  
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Quattro Pro for Windows is themost usablespreadsheet ever 
made. Built ·with Borland's renowned object-oriented technology, 
Quattro Pro for Windows:* is packed with hot newfeatures you won't 
find in any other spreadsheet. 

NEW! Spreadsheet Notebooks* with 
customizable Tabs are nothing less clian 
a revolution in spreadsheet ease of use. 
Now you can inh1itively organize and 
manage your spreadsheet data. 

NEW! Object Inspector'" menus end 
the hassle of searching through menus. 
They're simpler than 1-2-3. Just click 
the right mouse button anywhere on cl1e 
screen to get a list of what you can change 
and change it 1ight cl1ere. 

NEW! Database Desktop is cl1e 
easiest way to incorporate dB ASE®and 
Paradox®data into your spreadsheet. 
Just what you'd expect from Borland, 
the leader in database technology. 

NEW! Speedfill'" and SpeedFormal'" 
slash setup time by automatically filling in 
spreadsheet headings and formats. 

NEW! SpeedBars'" are context­
sensitive and customizable. SpeedBar 
icons give youpushbutton access to your 
most frequently used commands. 

NEW! Presentation Graphicsand 
drawing tools clrnt rival cl10se of Freelance 
and Harvard Graphics are built-in. You 
don't need to buy a separate graphics 
package. 

YES! Compatible with Lotus 1-2-3 
files, macros, and publishing styles and 
with Excel .XLS files. 

Find your spreadsheet 
information in a flash! 

Notebooks are cl1e smait way to do 3-D 
spreadsheets! You can present data in 
flip-chait style and format pages in a 
group, like chapters. Because you navi­
gate easily, it's simple to build multi-page 
models. 



lr Totals 

1 America 
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America 

7.1 
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>nal Totals 23.6 

You may never open 
the manual 

Quattro Pro for 
Windows is tl1 e most 
usable spreadsheet 
ever. Witl1 Quattro 
Pro for Windows' 
object-miented user 
interface, eve1y action 

OBJECT 
INSPECTOR'" 

you take is easier and faster. 

Object Inspector menus let you make 
one-step changes to any object on your 
screen with just a click of tl1e right mouse 
button-no more searching tl1rough lay­
ers of pull-down menus. 

ConteA.i-sensitive, customizable 
Speed.Bars"' give you pushbutton access 
to your frequently used commands. 
Drag and Drop lets you move or copy 
data instantlywitl1 the mouse. 

4.6 6.5 

°"> 2-D 
/ -

<+ 3-D 
' -

.> Rotate 

>bombo 

.> Iext 

10.2 

Built-ingraphics rival 
standalone packages 

Quattro Pro for Windows gives you extra­
orclinaiilypowerful graphics tools built-in . 
You'll never have to learn a separate 
graphics package. 

Get 35 2-D and 3-D graph 
witl1 tl1ousands of vmiations. Then 
enhm1ce your graphs by adcling text, 
lines, arrows, and built-in clip a1i. 

Use tl1e Slide Show and Light Table 
to create incredible electronic presen­
tations. Anange and remTange slide 
shows in seconds m1d customize tl1em 

dazzling transition effects. 

You can create 35mm slides 
and overheads , too. No ot11er 
spreadsheet gives you ail tllis 
presentation power. 

·Quattro Pro for Windows and Spreadsheet Notebooks have patents pending. 
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uattro Pro beats 
[I j i I ) ( ;.r: (I ji';m IJ'ill..:::j... ... 

FEATURE QPW 

ORGANIZATION 

Spreadshee t Notebooks y 

Nameable Tabs y 

Group Formatting y 
on Selected Pages 

True3-D Consolidation y 

EASE OF USE 

Right MouseButton Formatting y 

Object In spectors y 

Context-sensitive SpeedBars y 

SpeedFill an d Speed Format y 

Drag and Drop y 

GRAPHICS AND PRESENTATIONS 

3-D Grapl1s y 

Slide Show with Light Table y 

Live Linked Graph Types and y
Formattin g in Sl ide Shows 

DATABASE ACCESS 

Live View of Networked y
Database Tables 

Database Desktop y 

CUSTOMIZATION 

Macro Buttons on Spreadsheet y 

Visual Use r Interface Builder y 

COMPATIBILITY 

Reads Quattro Pro , Excel , 
1-2-3 Files and Styles y 
(i ncluding Al lways & Impress) 

Runs Your OPro & 1-2-3 Macrost y 

ANALYSIS 

' Re quiresa dd·in. t Some 1-2·3 macro s may 

EXCEL 
4.0 

N 

N 

y 

N 

y 

N 
y 

y 

y 

y 

N 

N 

N 

N 

y 

N 

N 

N 

1-2-3/W 1-2-3 1-2-3 
R1.1 R2. 4 R3 .1 
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N N N 
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Outstanding 1-2-3 
and Excel compatibility 

Quattro Pro for "Windows is the next­
generation Wi ndows spreadsheet. It is the 
only spreadsheet that gives you both inno­
vation and compatibility ''ith Lotus 1-2-3, 
Excel, and Quattro Pro. Quattro Pro for 

Windows supports 1-2-3 fil es, macros, 
and publishing styles, including 
Allways, Impress, and WYSI'vVYG. It 
also supports Excel .XLS 3.0 and 4.0 

fi les. What's more, Quattro Pro for 
Windows is much more compatible 
11ith 1-2-3 than Excel. For example, 

unlike Excel, Quattro Pro formulas, ranges, 
and command actions (li ke moving blocks) 
work as 1-2-3 users would expect. 

Fast database access 
to dBASE and Paradox 

Only Quattro Pro fo r Windows gives 
you easy access to database in formation . 
Borland's unique Database Desktop'" lets 
you view, edit, and copy dBASE and 
Paradox tables directly f"rom with in 
Quattro Pro. And only Quattro Pro for 

. . 
require modificat ion. 

Optimize r y y I y N y 

•
The Database 
Desktop: Only 
Borland makes 
access to dBASE 
and Paradox 
data this easyGRAPH1­Only Quattro Pro for Windows gives,.. .lilow with QBE.J;ffe ctjCutyou aLight Table to arrange your Med 

.Q.verlay J .Q.isplay timero- fast electronic slide shows in seconds. 



1·2·3and Excel ! 
Windows has Queiy By Example, so you  
can ask questions about your data with  
point-and-click ease. Since it's from  D 0 S ,
Borland, the database leader, you can r 
count on it working right, even in network  
environments.  Quattro Pro for Windows and DOSI � I 

Create custom now together tor the price ol one! 
applications in minutes I � I

Imagine! Getting the world's best Windows spreadsheet and best  
Because of its object-oriented design,  DOS spreadsheet for the price you'd ordinarily pay for just one. 
only Quattro Pro for Windows makes it I � IWe call it WinDOS, an unprecedented offer that makes the transi­
easy to customize your spreadsheet. All 

tion from DOS to Windows fast, easy, and painless.the tools are there for you to create your I � I 
own custom dialog boxes, powerful time­ Buy Quattro Pro WinDOS because it's the hands-down best  
saving macros, and SpeedBars.  Windows spreadsheet, and get the top DOS spreadsheet FREE!I I � I
Don't settle for second best  Or buy Quattro Pro WinDOS because it's the absolute best DOS  

spreadsheet, and move to Windows at your own pace-your IAdependent tests conducted by Usabili ty I � I 
Sbiences Corporation find that two out of Windows spreadsheet is already bought and paid for. 
tllree Windows spreadsheet users tested 
p 1eferred Quattro Pro for Windows. Don't I See your dealer today or call now! I 
s ttle for second best-get Borland's I 1·800-331-0877, ext. 5726 IQuattro Pro for Windows today! 

In Canada, call 1-800-461-3327 
limited-time offer! I �

I �
"Quattro Pro  "Quattro Pro 4.0 I 
for Windows [is] the 

is [what] Lotus ultimate DOS 
should have spreadsheet." I 

released, but PC Magazine 

didn't." I
004.ITROPflOFORWN>OW'S QUA1TROPflO.tOFOROOSInfoWm1d 

BORLAND BORLAND 

I 
:e a· 
C)= 

BORLAND C) 

Software Craftsmanship -CD = 
Copyright ' 1992 Borland International. Inc. All rights reserved. All Borland product names are trademarks of Borland International, Inc. Bl 1542.1 
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•Introducing Borland Pascal with Objects 70  

BORLAND PASCAL · 
WITH OBJECTS. ' . 

SUPUCHAlGID 

mTJ
E£I 
BORLAND PASCAl  
WITH OBJECTS.  

IOllLAND 

Break the 640K barrier 
Borl and just blew away the 
limits to programmer pro­
ductivity. Now you can 
break th rough the 640K 

barrier with DOS Protected-mode (DPMI) 
appli cations that give you up to I 6Mb for 
code and data. There's even a DOS ex­
tender included.free. 

Cross-platform DLLs 
in Windows or DOS 

You get the fu ll power of Object-Oriented 
Programming fo r creat ing fu ll-blown 
Windows or DOS applications. Every DOS 
DLL that you create to run in protected 

B  

mode is automaticall y binary-compatible 
with Windows. That means you can share 
and swap DLLs between Windows and 
DOS, and even lin k with DLLs wri tten in 
C and C++! 

Everything the professional 
needs in one box 

First we combined Turbo Pasca l Profes­
sional and Tu rbo Pasca l for Windows. Then 

we added hot new professional too ls to ere-
ate the most complete Pascal development 
system ever. Included are: 

• Integrated Development Environments 
for Win dows and DOS 

• Applicati on Frameworks'" for Windows 
and DOS give you great-looking user 
interfaces with just a few lines of code. 

• Break the 640K barrier with DPMI 

• ObjectBrowser'" for Windows and DOS see your dealer 
lets you see c_lass relationsh_ips at a glance. I Ior can now 

• Fastest compiler- 85,000 Imes per mmute ' 

• Color syntax highl ighting helps you spot 1-800-331-0877, ext. 5019 
errors quick ly In Canada, ca/1 1-800-461-3327I I 

• Turbo Debugger, ' Turbo Profi ler,"' and 
Turbo Assembler · L 

• Resource Workshop and WinSight"' - ­

0 R L A N D 

Get the most significant 
upgrade in Pascal history today! 

You' ll be amazed at the power and produc­
ti vity capac ity buil t in to thi s breakthrough 
new version of Pascal. Best of all , Borland 
has accompli shed thi s without sacri fi cing 
the legendary ease of use and learn ing that 
has made Pascal fro m Borl and the worl d's 

most productive programming language. 

Get Borland Pascal with Objects 7.0 today, 
and there will be no limi t to your program­
mi ng producti vity. ,r ---­To get 

I Borland Pascal I 
with Objects today, I I  

The Leader in Object-Oriented Programming 
·On Compaq 386/33. Cupyright ©1992 Borland In ternational, Inc. All rights reserved. All Borland product names are trademarks of Borland International, Inc. Bl 1536 
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1800 IBM-2YOU  
N ow, buying a hot new system from the IBM PS/ValuePoint computers are inexpensive, but 

PS/ValuePoint'M tine is as easy as picking up deliver true IBM qual ity. So now you can spend less 
the phone. It's the quick, direct way to order a new without settling for less. 
ThinkPad!i1 other portable computers, and IBM Each PS/ValuePoint system is engineered 
personal printers, too. and tested to meet not only industry standards, but 

Simply call us 9 a.m. to 5 p.m., any business also rigorous IBM standards for performance and 
day. Most orders will be shipped within 48 hours. reliability. 

intro uces  



The HelpWare 
Advantage 
1-year onsite warranty1 

Service response time: 
4 hours on average2 

800# assistance- 7 days 
a week, 24 hours a day 

30-day money-back 
guarantee' 

Configuration pictured 

386SLC™/25 MHz 

BOMB hard drive 

2MBRAM 

PS/2"' 8511 - VGA 

5 slots, 5 bays & mouse 

DOS 5.0 pre-installed 

$1,299*  

l".•1>•'! 
(i!.o M 

f'.m 1 

r..1.11 

?: 

"-:::­
"' ., 
-17 

Jn7 

•' 

.:s:: 

""" " -"' I 

.. .. 

,; n 

l'J'JI l'l' Citp: 

486 SX/25 MHZ 

80/170MB hard drive 

BMBRAM 

PS/ValuePoint 6312-SVGA 

5 slots, 5 bays & mouse 

OS/2"' 2.0 pre-installed 

$1,629 * BOMB 
$1,849 * 170MB 

386SLC/25 MHz 

170MB hard drive 

4MBRAM 

PS/ValuePoint 6312-SVGA 

5 slots, 5 bays & mouse 

DOS 5.0 pre-installed 

$1 ,599 * 

'Warranty ano JO.Oay guarantee 1n!0tmat,on ava11aole from IBM anc !BM·aulfl0'11eo cea!Ns 'A·.-ailablc Monct<t/ in1ougn Frica-1. 8 am - 5 om 1n y0u1 hme zone. when seMceo oy IBM OI' IBM 
AulnOflZCO Personal Systems Servicers Aophes to 19M C•tecl sales on:y ·1eM prices only 191.-1 0512 ana PS!2 a1e rcg1sre1eo trademarks and PSNa•uePomt. ThinkPao. He!pWa1e anci 386SLC 

are uaoemarks ol ln1ema11ona1 Busmess Machines C0toorat•on lt1c Intel 1ns1c10 Logo is a 1rademark ol Intel Coroora11on Ql99Z IBM C0tpora1100 

PS/ValuePoint  
The PS/ValuePoint line fea tures a range HelpWare:"' our comprehensive service and support · 

of 386 to 486 processors, 80 to 170MB hard drives plan that's unmatched in the industry. 
and standard 2 to 8MB RAM. And each system To put a very affordable PS/ValuePoint to work 
is easily expandable and ready to network. So it for your business, call today. --....­keeps your costs down and protects the investments Or visit your IBM authorized -:- -=-::-=. :=­
you've already made. dealer (dealer prices, terms -. --­- - ---__,.._ ' ­Plus, every PS/ValuePoint comes with IBM and offerings may vary). ---- ­

two new lines.  
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LETTERS  
Is Unix Dead? 

n "Is Unix Dead?" (September), Tom 
Yager and Ben Smith delivered a cogent 

discussion of the current state of Unix. 
The U.S. Department of Commerce's 
Thomas Giammo notwithstanding, the 
article did not , as its title suggested, buy 
into the Windows NT scam. Giammo's as­
sertion that Windows NT will wipe out 
Unix by the mid- I 990s reflects the mar­
keting hysteria perpetrated on corporate 
America by Microsoft. 

To suggest that Windows NT is going  
to blow Unix off the desktop and into pro­ 
gramming oblivion is to forget a s imple truth: Unix is  
simply one of many capable players in the field. And it  
has just started to move to the desktop in the last five  
years. Business is making a heavy investment in Unix  
worldwide for a very good reason. Unix is not si mply  
another operating system. It is the lingua franca of  
operating systems.  

Mike McKinlay 
Dubuque, IA 

Y our September cover story, wherein you suggest that 
Windows NT would provide the "most powerful ad­ 

versary [to Unix] to date," was published at the wrong  
time. April 1 would have been more apropos.  

On the other hand , I might be wrong. As soon as Win­
dows NT is avail able in Cray XMP or Convex C-220 ver­
sions, I'll be happy to consider turning these machines 
into single-user systems for the sake of a "well-integrated 
scalable font subsystem." 

My research group and I would like to thank you for a 
good belly laugh. 

Daniel P. Dolata 
Tucson, AZ 

I was befuddled by your September cover story , which 
states that "soon, Unix will face its most powerful ad­

versary to date: Microsoft Windows NT. Will Unix sur­
vive?" How can BYTE make a comparison between a 
venerable, proven operating system like Unix and a big 
question-mark vaporware operat ing sys tem like Windows 
NT? Unix, like DOS , is here to stay. But Windows NT? 
Couldn ' t you have compared Unix with an operating sys ­

. tern (e.g., OS/2) that is on the market today and has 
known features and capabilities? I was amazed that the 
authors mentioned OS/2 onl y three times, as little more 
than a footnote to the imagined " big battle" between Unix 
and Windows NT. 

Dan Butterfield 
Keller, TX 

I would like to respond to " Is Unix Dead?" and Denni s  
Allen 's editorial comments regarding Unix-specific  

magazines . While Uni x has a tradition of technical inno- 

WE WANT TO HEAR lfROM YOU. Address correspondence 
IQ letters Editor, BYTE, One Phoenix Mill LaneJ Peterborough, 
NH 03458, send BIX.mail c/o "editors," or send Internet Mail to 
letters@ bytepb.byte.com. l etters may be edited. 

vation, that is not the reason for its past 
growth and continuing g lobal success. 
What your story fails to mention is the de­
sire, on the part of the world 's major com­
puter customers , not to be tied to a single 
vendor for any computing solu ti on. Us ing 
open systems such as Uni x, these compa­
nies have been freed from the bonds of 
proprie tary mainframe and minicomputer 
vendors. So why would they want to re­
turn to a single vendor for their desktop 
solution? The answer is that growi ng 
numbers don't and won't. 

At UnixWorld, we regularly address the 
shortcomings of Unix and the potential of 

its challengers. Although we respect the marketing clout 
of Microsoft, we won ' t fall for its hype about Windows 
NT so hard that we write a premature obituary fo r Unix. 

Dave Flack 
Editor in Chief 

Un ix World 

BYTE International 

T hank you for the editorial announcing BYTE' s new 
international focus and the elimination of the se para te 

International and U.K. pages. I had been planning to write 
to say that I would prefer to receive a U.S. version of 
BYTE, since I already read about U.K . developments in 
the U.K. magazines. I am pleased , therefore, to see the 
remov al of the U.K. section in BYTE. 

John Bam fi eld 
Croydon, U K. 

The Artichoke Theory 

Nolan Bushnell is right on target with hi s artichoke the­
ory about the need to make user interfaces s impler 

and easier to learn (see " The Artichoke Theory ," Septem­
ber). However, s implicity on a program-by-program basis 
is not enough. We need a way of working the low-leve l 
functions of every program into identical keyboard com­
mands so that new users won ' t have to learn so many 
commands. 

Why not design a new expanded keyboard with two or 
three rows of named uni versa l function keys on the left as 
well as the usual function keys across the top and to the 
ri ght? A few suggest ions for new keys include He lp, Print, 
Copy, Save, Macro, Find, and Exit. Programs would then 
be modified to support these functi on keys. Once a pro­
gram was learned, the user could learn any other program 
without learning a new set of keystrokes. 

Susan A. Henderson 
Chicago, IL 

I  read " The Artichoke Theory" (September) and " The  
Productivity MacGuffin" (August) with interes t. I think  

that the following factors are crucial to the lack of produc­ 
tivity: ( 1) People don ' t rea li ze the value of system admin­ 
istration expertise, and (2) peop le don't use Unix.  

Marty Lei sner 
Rochester, NY 
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We slash interface  
development time across  
DOS, UNIX, POSIX, VMS...  

(and we can prove it!) 

C-Programmers: 
See for yourself how  

Vermont ViewsTM  
can help you create  

powerful user  

your environment! 
If you want to create sophisticated 
user interfaces-and save tremendous 
time and effort doing it-Vermont 
Views is exactly what you need. 

Vermont Views isn 't just a com­
mon interface package. It's a deep, 
flexible , menu­
driven screen operates completely 

independent of hard­designer supported 
by a C library of ware, operating 
over 580 functions. system, and database. 
It lets you create Any interface you 
the ultimate user create can be ported 
interfaces for easily among DOS, 

UNIX, POSIX, and VMS. 
You can use Vermont Views with 

any database that has a C-language 
interface (including Oracle, lnformix, 
db_Vista, and C-Tree). You can run 
it on PCs, DEC, NCR, HP, AT&T,  
and other systems. You don't have  
to pay runtime fees or royalties.  
And full library source is  
available, too.  

What's more, your DOS 
applications can have full 
mouse control, and work in 

II Vermont 
Creative 
Software 

Pinnacle Meadows 
Richford, VT 05476 USA 
Phone: (802) 848-7731 (Please Mention 
FAX: (802) 848-3502 "Offer 357") 

complex database applications-in 
a fraction of the time it would take 
to code them yourself! 

With Vermont Views, you create 
screens interactively. Designing is fast, 
and creative. And changes-both tiny 
adjustments and huge reworks-are 
incredibly easy. 

Pull-down menus, window-based 
data-entry forms with tickertape or 
memo fields , scrollable form regions, 
choice lists, context-sensitive 
help ... All these interface objects 
(and more) are immediately 
accessible. And with Vermont Views, 
even terminal-based applications can 
have the elegant features usually 
found only on micros. 

©Copyright 1991 
Vermont Creative Software 

Fast prototypes, 
faster applications. 

With most systems, you have to 
throw away your prototypes when 
coding begins. But with Vermont 
Views, prototypes become the actual 
applications! 

Menus, data-entry forms, and all 
screen features are usable in the final 
applications without change. So not 
only do you avoid creating code 
from scratch once, you don't have 
to do it twice! 

It's the 
universal solution. 

Vermont Views 

graphics as well as text modes! 
Don't take our word for it-put 

Vermont Views to the test. Call or 
fax now for your personal, free 
demonstration kit. Or order Ver­
mont Views with our 60-day, 
money-back guarantee. 

Either way, you'll see immediately 
that Vermont Views is a cut above 
the rest. 

Call for your 
FREE demo kit! 
800-848-1248  
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Augusl 1992 
Toshiba T3300SL 

/11 PC Mcigazine:S  
5Uf1\."J Of65 llOtcbook:i ,  

g11Ci'i who recdticcl Editors '  
Choice honors.  

Th,, TJJOOSLu<ighs 

011/y5.95 fXlund.s and fies in 
lwl/abrie/auc.(Lemi•'IJ 

/Jk.'7tty ofroomforyour 

tuna sa ndwich) 
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lil'C To5hiba technicia1u  

10 /l-/reeforcompl.eie  
rrnxl1JCt m (lfxm .  

They say nothings perfect. 

We say, they haven't seen our T3300SL. 

The notebook that leaves so little room for im­

provement, the editors of PC Magazine named 

it one of their Editors' Choices for 1992. 

From its bright, easy-to-read LCD screen 

to its light-as-a-feather weight , the T 3300SL 

may very well be the best-designed 386 note­

book you can buy. 

And mind you , by "best-designed;' we 

don't just mean "most features'.' 

By "best-designed '. ' we mean a combina­

tion of technology thats been chosen because 

its even more impressive in the real world than 
...., 

it is on paper. 

Our engineers gave this Toshiba a rapid 

fire 25 MHz 386SL microprocessor, a PCMCIA 

slot, and your choice of an BOMB or 120MB 

hard drive, not to mention al l the other qualities 

that make a Toshiba a Toshiba. Namely, stan­

dard size keys with full key travel. Compatibility 

with our DeskStation IV And Maxtime' '"' power 

management, which lets you get the most out 

of yet another virtuous fea ture: a powerful 

Nickel Hydride battery. 

So like we said , if you can build a better 

balanced 386 notebook, talk to Engineering. 

And if you can't, talk to your nearest Toshiba 

dealer. The toll-free number is below. 

(Surely you didn't think we'd overlook that, 

did you?) 

ln Touch With Tomorrow. 

TOSHIBA  
1-8 0 0 - 457-777 7 

© l992 Toshiba America lnformation Systems, lnc. The Intel Inside logo isa 1rademark of Intel C.Orporation. 
All produc!S indicmcd bot· trademark symbols are trademarked and/or registered by their respective manufacturers. 
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LETTERS  

PC Environmentalism 

I 'm grateful for the much-needed discuss ion you pro­
vided of the environmental costs associated with per­

sonal computing (" The Greening of Computers," Septem­
ber), but I must take issue with the authors' estimate of 
PC power consumption. The figure of 150 watts is hope­
lessly low. Perhaps they were confusing output supplied 
with input required. Even the original IBM PC, rated at a 
meager 63.5-W DC output, consumed 300 W, according 
to the technica l reference manual. 

My current 386/25 clone has a 200-W power supply , so 
it can support three times as much drain on its 1/0 bus as 
the original IBM PC, but its power consumption is li sted 
as "90-130 V AC 6 AMP"- in other words, 11 0 volts x 6 
amperes, or 660 W. Leav ing my PC on all the time, even 
with the periphera ls turned off, would consume 5780 
ki lowatt-hours-four times more than the figures given in 
the article. 

Norm Gabowitz 
Halifax, Nova Scotia 

I am skeptical about the "greening of computers." I am 
not opposed to the idea insofar as it flows naturally 

from bas ic improvements to hardware and software. (The 
current 0.5 -micron semiconductor technology is a good 
example.) But given the marginal quality of most hard­
ware and software, I tremb le at the consequences of mak­
ing greening a major priority. When you make the ma­
chine ecologically pure, it is likely to be at the ex pense of 
functionality and reliability . 

Turning a high-voltage device such as a monitor on and 
off more frequ entiy is likely to accelerate the inev itable 
elate when it blows out. The suggestion that it is eco logi­
call y desirable to put documentation on-line instead of 
printing it is nonsense, since computer manuals, unlike 
newspapers, are not normally discarded. It may be good to 
have on-l ine manual s for context-sensitive help, but much 
on- line documentation is not very context-sensitive. In the 
end, one is likely to print the documentation out, using far 
more paper and ink than would a printing press. 

Let computers prove themselves as computers before 
vendors start asking for spec ial favors because the ir com­
puters are "green." 

Andrew D. Todd 
Philadelphia, PA 

I ' m encouraged by the efforts made by some in the 
computer industry to be part of the environmental solu­

tion . When is BYTE go ing to take up the cause and list 
the various environmental attributes of tested equipment 
in its BYTE Lab reports? Publishing power consumption , 
average material waste in production, and the li ke would 
be a powerful tool to encourage computer eq uipment 
vendors to cons ider more seriously the economic costs of 
ignoring their environmental record. 

Rob Taylor 
Vancouver , British Co/urnbia 

Object-Oriented Objections 

I read " In Search of an Object-Oriented File System" 
(September) with some irritation. While Jon Udell is 

correct about the divi sion of data and executable fil es in 
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Windows and the need to use file extensions to specify 
who created what file , he ' s mostly wrong about OS/2. 

My understanding of OS/2 ' s extended file attributes 
and the Mac resource fo rk suggests that the two systems 
work rather similarly. If you use the HPFS (High Perfor­
mance File System) , you can name a file anything you 
damn well please, as long as it 's less than 256 characters 
long. One of my Excel spreadsheets is named 
" Biosym.Costs.92-94." If you inspected the properties of 
this file , you'd find that the extended attributes include 
both the fact that it 's an Excel spreadsheet and the appro­
priate icon. What's the difference between this and the 
Mac resource fork? While it is true that the number of 
properly HPFS-aware applications is small , they do exist 
and do work. 

F inall y, Udell 's object-oriented file system allows him 
to search by fil e category. He can already do that through 
the HPFS and search by file type. This puts up a scroll list 
of all the registered file types (ASCII, OS/2 command 
file, and so on); he can pick one and search for it. A lot of 
what he describes works now in OS/2 and has since ver­
sion 1.2. Udell ought to publish a clarification. 

Adrian Goldman 
Piscataway, NJ 

Jon Udell may have erred in hi s discussion of the Work­
place Shell . Native WPS applications should include 

document templates that contain associations, thus linking 
all documents to applications that can act on them. A true 
WPS application need not, and should not, have either 
print or file open options. 

DOS applications are linked to their creators by file 
extensions. Linking each data file manually would be te­
dious, and because of the way that DOS applications save 
fil es, using extended attribute-based linkage is ri sky . File­
extension linkage is very simple. Within a program refer­
ence object, the Association Settings option lets you acid 
" names." The file extens ion is added in the form of *.tx t, 
*.wk l , and so on. It is simple and effective. DOS applica­
tions also naturally support drag-and-drop launch ing. 

John Faughnan, M.D. 
Escanaba, Ml 

Dr. Faughnan points out that you can associate FAT (fi fe 
a/location table) fi fes with program reference objects by 
way ojjilename extensions. That' s true. Mr. Goldman 
adds that HPFSfifes created by HPFS-a ware OSl2 pro­
grams can also supply a rype attribute (e.g. , Excel spread­
sheet) that you can use as a search key. Thar's also true. 

My point, however, was that OSl2 2 .O' s WPS object 
system inhabits one hierarchical name space, and its f ile 
system inhabits another. You can build mappings between 
the two by creating WPS objects that refer to fifes. But 
when you search for something, where do you look: in the 
object system or the file system? Until the object system 
can seamlessly acquire the contents of existing fife sys­
tems and capture all new work, you' LI always be living in 
two parallel universes. This is emphatically not just an 
OSl2 WPS issue. Windows, NewWave , and the various 
Windows shell alternatives have the same problem (a/­
though NewWave, in particular, is more aggressive than 
OSl2 about acquiring existing fifes into the object system). 
I stand by what I said. We need real u111fica1ion of objects 
andjlles, and finding an evolutionary solution is going to 
be rricky .-Jon Udell • 



Unleash 32-bit Power! 
WATCOM c9:01386 lets you exploit the two key 32-bit 

The Industry's 
Choice. 

performance benefits. The 32-bit flat memory model 
simplifies memory management and lets applications address 
beyond the 640K limit. Powerful 32-bit instruction processing 
delivers a significant speed advantage: typically at least a 2x 
speedup. 

You Get: 
IJ>. 100%ANSI and SAA compatible compiler and libraries C9.0 /386 

passes all Plum Hall Validation Suite tests 
IJ>. Extensive Microsoft compatibility simplifies porting of 16-bit code 
.,. Royalty-free run-time for 32-bit DOS, Windows and OS/2 apps 
IJ>. Comprehensive toolset includes debugger, linker, profiler and more 
IJ>. DOS extender support for Rational, Phar Lap and Ergo 
IJ>. Run-time compatible with WATCOM FORTRAN 77/386 

32·bit DOS support includes the DOS/4GW 32-bit DOS extender by 
Rational Systems with royalty-free runtime license 

IJ>. Virtual Memory support up to 32Mb 

32·bit Windows support enables development and debugging of 
true 32-bit GUI applications and DLL's. 

IJ>. Includes licensed Microsoft SDK components 

32·bit OS/2 2.0 support includes development for multiple target 
environments including OS/2 2.0, 32-bit DOS and 32-bit Windows 

IJ>. Access to full OS/2 2.0 AP! including Presentation Manager 
.,. Integrated with IBM Workframe/2 Environment 

AutoCAD ADS and ADI Development: Everything you need to 
develop and debug ADS and ADI applications for AutoCAD Release 11 

Novell's Network Cfor NLJ\!J's SDK includes C/386 

fI . 

. . 

MKro.soFr 
WIN!XJ».-s. .,....,,,..,.,.,_ $S WATCOM C70 

"" 

Autodesk, Robert Wenig, Manager, AutoCAD for Windows: 
'1\t Autodesk, we're using WATCOM C/386 in the development 
of strategic new products since it gives us a competitive edge 
through early access to new technologies. We also highly 
recommend WATCOM Cl 386 to third party AutoCAD add-on 
(ADS and ADI) developers." 

Fox Software, David Fulton, President: "FoxPro 2.0 itself is 
written in WATCOM C, and takes advantage of its many superior 
features . Optimizing for either speed or compactness is not 
uncommon, but to accomplish both was quite remarkable." 

GO, Robert Carr, Vice President of Software: "After looking at the 
32-bit Intel 80x86 tools available in the industry,WATCOM Cwas 
the best choice. Key factors in our decision were performance, 
functionality, reliability and technical support." 

IBM, john Soyring, Director ofOS/2 Software Developer Programs: 
"IBM and WATCOM are working together closely to integrate these 
compilers with the OS/2 2.0 Programmer's Workbench." 

Lotus David Reed Chief Scientist and Vice President, Pen-Based 
Appltcations: "In product development we're working with 
WATCOM C because of superior code optimization, responsive 
support, and timely delivery of technologies important to us like 
p-code and support for GO Carp's. PenPoint." 

Novell, Nancy Woodward, VP and G.M., Development Products: 
"We searched the industry for the best 386 C compiler technology 
to incorporate with our developer toolkits. Our choice was 
WATCOM ." 

1-800-265-4555 
The Leader in 32-bit Development Tools 
415 Phillip S!reet. Waterloo. Ontario. Canada. Telephone: (519) 886·3700, Fax : (519) 747-4971. ·Price does not include freight and 
taxes where app licable. Authorized dealers may sell for less. WATCOM C and lightning Device are trademarks of WA'.COM . 
International Corp. DOS/4G and DOS/16M are trademarks of Rational Systems Inc. Other trademarks are the properties of their 
respect ive owners . Copyright 1992 WATCOM International Corp. 
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Pick your power! 
486SX-25 thru the 
486DX2-66. And up­
grading is easy with 
our Zero Insertion 
Force (ZIF) socket. 
Note the extra row of 
pins for the future 
OverDrive" CPU based 
on Intel's PS technology. 
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The on-board SCSI option lets· 
you add SCSI I or II devices 
anytime. SCSI hard drives, 
opticals and more are easy 
to add. 

-.. - -

When you buy any 
ZEOS Windows sys­
tem you can choose 
2of3 Windows 
applications: Lotus 
1-2-3for Windows, 
Ami Pro and 

Freelance 
Graphics for 

. ' Windows! 

S® GivesTuu More.  
Thu simply get more. For less. When everyone else started cutting prices by giving 

less, ZEOS had a better idea-Use the very latest technology to design an entirely new 
line of high performance upgradables that allow us to charge less while giving more. 
You're going to love it! 

ZEOS. THE UPGRADABLE EXPERTS. 
Nobody knows upgradability better than ZEOS. After all, ZEOS was one of the first to 

introduce truly high-performance upgradable PCs. Now using the latest in high-integration 
technology we've made a good thing even better, right up to the 486DX2-66 and beyond. 

How far beyond? 
Try the future OverDrive.. processor based on Intel's PS technology! Start today with 

the li.86 CPU of your choice. Select between the 486SX-25 or 33, the 486DX-33, the 
486DX2-50 or the 486DX2-66. Then, in 1993, you'll be able to add the new super proces­
sor (you'll note the extra row of pins around each side of your CPU upgrade socket; that's 

what they're for). Maximum power today and tomorrow. 
Consider the Vertical TWO VESA STANDARD LOCAL BUS SLOTS. 
Option. We can build While the others are talking about local bus, often creatingyour new upgradable 
system in our eight-bay their own non-standard solutions, ZEOS gives you a VESA 
vertical case. It comes future. As a working member of the VESA Standards Com­

high-capacity power 
supply and two cooling 
fans. Add only $95. 

recently established VESA standard. 
What does this mean to you? 

complete with our mittee, ZEOS has incorporated two slots conforming to the 

Unparalleled VESA local bus performance! We've taken one 
of your two VESA local bus slots (which can also be used for 

standard 16-bit cards if you wish) 
and added a screaming local bus 
video card. Windows has never 
moved so fast! And with our bus 
mastering capability, a second local 
bus card can be added in the future 
as well. ZEOS gives you more 
performance options than anyone 
else. Take a closer look! 
PEAK PERFORMANCE. 
A ZEOS STANDARD. 

j With ZEOS, performance 
enhancements are standard. If you 
have a technical bent you'll love 
reading about them. If you're a typ­
ical user, just tell your friends your 
new ZEOS system has these things. 

They'll be impressed. Like what? 
Mention your new system has FLASH 



You can upgrade 
your system now 
or in the future 
with our optional 
128K or256K 
secondary cache 
modules. 

BIOS for easy BIOS upgrades via disk or modem. Also mention your true 80486 VLSI 
chip set with burst mode memory support; talk about your high-speed memory expand­
able to 64MB. Mention your fast IDE HDD controller and yorn: hard drive with its own 
built-in cache. Then talk about the other ZEOS petformance options. Like your upgrad­
able high-speed cache! 

THE CACHE OPTION IS YOURS. 
Because painfully missing from many competitors offerings is the option for a sec­

ondary cache. With ZEOS you can add a secondary cache of 128K or 256K. This speeds 
up many memory-intensive applications. Take it now or add it later if you wish. ZEOS 
gives you the option. And that's just for starters. 

ON-BOARD SCSI IF YOU W ISH! 
Because your new ZEOS upgradable offers you the additional option of on-board 

SCSI. By simply adding a single socketed SCSI chip to the board your new ZEOS sys­
tem supports both SCSI I and SCSI II-type devices. You can now have SCSI hard drives 
(running in addition to your standard IDE drives) plus tape backups, optical drives and 
a host of other SCSI peripherals. Take it now or add it later. Only from ZEOS. 

MORE FEATURES. MORE BENEFITS. 
Like the two cooling fans you'll find in every ZEOS system. While ZEOS systems run 

cooler than most with one fan we still give you two whisper-quiet coolingfans . The cool­
er your system runs the longer it will last. We also include a built-in surge suppressor in 
every system. These are extra features the others can't or won't offer you. From ZEOS, 
they're yours. No additional charge. 

FREE LOTUS SOFTWARE TOO! 
And don't forget, when you purchase any new ZEOS Windows-based system, you will 

also receive your choice of two: 
Lotus 1-2-3/or Windows, Ami Pro,  

and Freelance Graphics. The soft- Fo Le '  ware alone carries a suggested retail 
price of over $1,000 and we're giving r SS
it to you absolutely free. Now that's 
ZEOSValue. 
24-HOUR-A-DAY SUPPORT. . I 
AND MORE! 

Remember too, ZEOS provides you with our top-rated 24-Hour-a-Day Toll-Free 
Technical Support. Plus your new ZEOS system is covered by our 30-Day Money-Back 
Guarantee, One Full Year Limited Warranty, and our Express Parts Replacement Policy. 

CALL NOW TOLL FREE. 

800-423-5891 
Ordering your new ZEOS upgradable system is easy. Simply pick up the phone and give 
us a call. A friendly and knowledgeable ZEOS Systems Consultant is ready to answer 
any questions you may have. You're going to love your new ZEOS system. 
Why not give us a call right now! 

Purchase orders from Fortune IOOOcompanies, governmentsand institutions subject to approval. Leasing programsare available. All 
prices and specifications are subject to change without notice. Please call to confirm pric ing, specifications and warranty detai ls. The fol· 
lowing are trademarks of their respective companies: ZEOS (ZEOS International, Ltd.).© 1992. ZEOS International , Ltd., 530 5th Avenue 
N.11', St. Paul, MN 55112 USA. ZEOS is a publicly traded company (NASDAQ symbol: ZEOSl. UPGR-lff!C92 12 

Circle 169 on Inquiry Card. 
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Coming Soon: Spare Workstations at PC Prices 

S PARC-compatible workstations priced similarly to high-end PCs are expected 
on the market by early 1993, thanks to a new low-cost microprocessor an­

nounced in October by Texas Instruments (Houston, TX). The new RISC-based mi­
croSparc (code-named Tsunami) delivers about 40 MIPS and costs only $ 179 in pro­
duction quantities. Other comparable SPARC chi ps cost more than $500, and 
Intel' s 486DX/50, a CISC microprocessor also rated at about 40 MIPS, costs $502. 

TI developed the microSparc (see the photo) with Sun Microsystems (Moun­
tain View, CA) and Mentor Graphics (Wi lsonvi lle, OR). The 50-MHz chip is com­
patible with SPARC Intem ational 's Version 8 archi tecture and SPARC software. 

Packing 800,000 transistors in a 0.8-micron CMOS, the microSparc includes a 32­
bit integer uni t, an FPU, an MMU (memory managemen t uni t), a data aligner/par­
ity checker, a DRAM controller that you can config ure, an I/0 bus controller sup­
porting five SBus slots, a 4-KB instruction cache, and a 2-KB data cache. Power 
consumption is less than 4 W . By comparison, a Sun Sparcstation IPX workstation 
requires 29 chips for the same fu nctions and consumes more than 20 W . 

Memory is addressed on a glueless 64-b it bus, allow ing up to 128 MB of RAM. 
By mating the new microSparc chip with a pa ir of highl y integrated I /0 chips 
from NCR, systems des igners need to add li tt le more than memory and a clock 
crystal to build a workstat ion that inc ludes a paralle l port , seri al ports, a SCSI 
connection, an Ethernet connector, and periphera l contro llers. 

Severa l companies are wo rking on 
microSparc-based systems for deli very 
earl y nex t year. Hyundai E lec tronics 
America (San Jose, CA) says it will have 
a workstation priced at under $5000 that 
will offer better perfo1mance than a high­
end PC. Faye Briggs, Hyundai's senior 
directo r of eng ineering , sa id , " It [the 
microSparc] allows SPARC to come into 
a price range and achieve performance 
that no other chip can match today . IBM 
is try ing to do the same thing with the 
PowerPC, but this chip is here today." A 
British laptop maker, Cambridge-based 
Tadpo le, is sa id to be developin g a 
microSparc portable, but company of­
fi cials had no comment. 

-Tom R. Halfhill 

Windows Encroaches on Mac Color Publishing 

S AN FRANCISCO-Microsoft Win­ sion of QuarkXPress, a desktop publishing 
dows is rapidly invading Apple's turf program now popular on the Mac. Al­

of color desktop publishing, judging from though users have access to rival applica­
new hardware and software shown at the ti ons (e.g. , Frame Technology's Frame­
Seybold Desktop Publishing Conference in Maker for Windows) , QuarkXPress has 
September. Several companies are port­ been an established tool among Mac users, 
ing major Mac products to Windows 3. 1. espec ially professional desktop publi sh­

For example, Quark (Denver, CO) an­ ing bureaus, since version 3.0 was intro­
nounced that it had begun shipping to dis­ duced in 1990. 
tributors its long-awaited Windows ver- SuperMac Tec hn ology (Sunnyvale, 
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In addition to breaking price barriers, 
the highly integrated microSparc chip 
consumes much less power than 
comparable SPARC processors, making 
it ideal fo r portable computers. 

NANOBYTES 

Representatives for Microsoft 
(Redmond, WA) have confirmed 
that Windows NT won' t ship in 
1992 and may not ship before 
June 1993 . Linda O 'Nei ll , a 
spokesperson for Microsoft, said 
the company plans to follow this 
fall 's beta releas<:: of Windows NT 
with another beta drop in January. 
She said that Microsoft will not 
release the operating system until 
the first or second quarter of 1993. 
Although many developers were 
expecting Microsoft to release the 
operaning system by the end of the 
y<::ar, O 'Neil said, "All along, the 
goal was to ship product when 
done. It 's not like we have to ship 
by December 3 1." D 

John Warnock, CEO of Adobe 
Systems (Mountain View, CA), 
says his company is porting Pho­
toshop to Silicon Graphics, Inc., 
RISC-based machines. During a 
demonstration of Photoshop on 
one of SGI's machines, he said 
that although the port " is in the 

early stages, 
the windowing 
speed and tiling 
of images is 
very encourag­
ing. The ability 
to pan across 
images is im­
pressive, and 
we haven' t 

even done any optimization." 
Warnock said the company is talk­
ing to third-party vendors to get 
their filters ported to SGI ma­
chines. Asked what would be the 
speed difference between the SGI 
version and Photoshop running on 
the fas test Mac, Warnock said, "A 
lot. " Adobe's Premiere program 
for assembling and editing digital 
video movies is also being ported 
to SGI machines. Don ' t forget: 
Apple's QuickTime is also being 
ported no the SGI platform. D 
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The Microsoft WmdowsFamily 

MICROSOFT 
WINDOWS. 

Microsoft Windows makes using computers easier for everyone. 

To date, millions ofpeople have already 
opened their eyes to the Microsoft®Wmdows'" 
operating system. 

Why? Because Wmdows makes their 
computing easier. Faster. And more reliable. 

MICROSOFT  
WiNDows3.1  
Microsoft Windows is  
the business standard  
in operating systems.  
It's the foundation  
for all systems in the  
Windows family.  

But we weren't about to stop there. 
After all, people need their computers to 

do more these days than increase their level 
ofpersonal productivity. 

They need PCs to help them work to­
gether. And they need affordable ways to 
run powerful new programs. 

So weve added two new operating sys­
tems to the Windows family. 

To help people work together, we have 
just introduced Microsoft Windows for 

MICROSOFT 
WiNDOWSFOR 
WORKGROUPS 3.1 
Windows for Workgroups 
lets people work together 
through built-in electronic 
mail, file sharing, printer 
sharing and scheduling 
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wake-up call.  
Workgroups 3.1. It has built-in '. ........11  

. .... .. ii!!!networking that gives you a ".,,,, ... 
whole new level ofproductivity. .• • ..... ii!!!............  

And we'll soon be releas­ MICROSOFT 
ing the MicrosoftWmdows NT'" WINDOWS_ 

.3.1 operating system. 
There's 011e way toASa Server Or a deSktop, makes11rea11ewPCis rful gomg lo be easter lo use.1yWmdOWS NT mctK.eS powe Jus1tookfor1Jzistogo. 

computing easier. And it's ideal for people 
who need to use the most powerful hardware 
and applications available. 

But heres the best part: They all share 
the intuitiveWindows interface. And run the 
same applications. So you can preserve and 
build on all your investments in Windows. 

Ifyou'd like more information, call us at 
(800) 426-9400, DepartmentHM4, for your 
free 8-page color brochure. It's time for you 
to get started on a new day. 

MiclOsofl·  
Making it easier 

MICROSOFT 
WiNDows NT 3.1 
It 's afully 32-bit, scalable, 
multitasking Windows operating 
system with built-in networking 
capabilities and advanced 
security. It will be available to 
end users in early 1993.' 

'800) 426-9400. Dept. HM4. Outside tile U.S. mui Cmwda, mil (206) 9.'16·H66/. C11sto111cn; i11 Canmia, mil (800) 563·90-18. Microsoft is a rrgistrm/ lrudemark and IVimiows. tVill(/011·s NTmul lhl' IVimlm1·s logo nm lmdemarksofMicrosoft Corpo10b011. 



IntroducingWind 
It's based on the idea th  

•requrre agenerous a 
All it lakes is afew clicks of 
the mouse lo share fil es a11d 
share infomiatio11. No more 
long walks dow11 the hall. 

MICROSOFT  
WINDOWS FOR  
WORKGROUPS  

Since weve included Microsoft Mail, 
yo1t can instantly send electronic 
mail to individuals or everyone in 
your workgrou/J. lfm can even add 
sounds and pictures. 

Now several people ca11 
share printers, so eve1yo11e 
ca11 use the pri11ter that 
best suits their needs, 
just by clicki11g a but/011. 

Weve also i11c/11ded Microsoft 
Schedule+, so you can manage 

calendars and schedule meetings with 
others. And you ca11 spend moreof 
your workday aclually worki11g 



for the store nearest you. 
Once you find out every­

thing it can do, you'll want to 
share it with everyone. 

of people have come to• , 
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Thefile manager too/bar lets you useyour network as fast as you COii point and click. It gives you access lo commonly used fimctions, i·deal starter network 

such as sharing files and sending documents, at the touch of a button. How could sharing information be any easier? • 

ows forWor �
at business re �
mount ofgive and take. �

As anyone in business would tell you, 
success often depends on how well you can 
work with others. 

Not coincidentally, this is the strength of 
the �M�i�c�r�o�s�o�f�t �~ �W�m�d�o�w�s �'�" �f�o�r Workgroups 3.1 
operating system. 

In fact, with its built-in networking, one 
could describeWmdows for Workgroups as 
downright gregarious. 

For starters, you can say goodbye to 
the old "mind ifI borrow your disk" routine. 
With Wmdows for Workgroups, you'll be able 
to share files and applications, even print­
ers, faster than you can say "eject." 

And then there's this handy little feature 
called Schedule+. 

Say you want a meeting on Tuesday 
with Matt, who has a meeting with Duncan 
and Karen, who, wouldn't you know it, are 
meeting with Jim that same day. 

No problem. 
Just a couple of clicks and, zip, every­

one's schedules are laid out right in front of 
you. So you can book a meeting without 
making a jillion phone calls. 

Even things as basic as sending memos 
are simplified with Microsoft Windows for 
Workgroups. Now you can send electronic 
mail, including voice and graphics, to any­
one in your workgroup. 

oups.
tionships �
In other words,Wmdows forWorkgroups 

lets you share something with your cowork­
ers other than frustration. 

But just because it has these advanced 
capabilities doesn't mean that you'll need an 
advanced degree to understand it. 

Quite the contrary. 
Microsoft Wmdows for Workgroups is 

based on the familiar interface that milli ons 

And since it works with Wmdows-based 
and MS-DOS$applications just likeWmdows 
3.1, you can preserve and build on any in­
vestment you make in Windows. 

Which brings up our final point. 
Wmdows for Workgroups is great for 

creating workgroups on existing networks, 
like LAN Manager and NetWare: as well. 

All in all, Microsoft Windows for Work­
groups will give you an entirely new level 
ofproductivity. 

To find out more, go to your local com­
puter retailer. Or call us at · �~� + 
(800)426-9400, Dept. HM4, 

© 1992 Microsoft C01pomtion. All nglzts rcsen-ed. Pn'ntctl i11 the USll . For more i11fon1111tio11 inside the 50 United States. call (800) ./26·9·100, Dept. I/Ml. Outside the US. and Canada. en/I (206) 9.16-8661. C11stnmrrs i11 Canada. call (800) 563-90.JS. 
Microsoft anti MS·DOS arc n'}!isl emJ tnuiemarks and IVi1uiows �i�~� a trademark nf,\Iicmsoft Corpomlio11. �N�i �· �t �~�t�f�u �l�?� �1�:�~� a n·gistered lrademtzrA• ofNore/I, inc. 



CA), a company that used to make only 
Mac products, is releasing fiv e new prod­
ucts for the Windows platform. Among 
them are a 24-bit-color accelerated-video 
card that uses proprietary chips originally 
developed for the Mac version and a rela­
tively low-cost color-proofing system built 
around a dye-sublimation printer and col­
or-calibration software. The new Super­
Mac products for PCs will be marketed 
under the SuperMatch label-not because 
SuperMac fears its name would deter PC 
users, but because the company doesn' t 
want to upset Apple. 

In other cross-platform developments, 
RasterOps (Santa Clara, CA) said it will 
incorporate Adobe Systems' (Mountain 
Vi ew, CA) newly announced PixelBurst 

NEWS �
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graphics coprocessor in add-on boards not 
only for the Mac but also for PC and Sparc­
station platforms. Adobe' s PixelBurst, an 
application-specific re that is said to ac­
celerate high-resolution screened images 
up to 10 times faster than software-based 
rendering, will also be sold to makers of 
PostScript printers and imagesetters. 

Adobe also revealed a joint-develop­
ment agreement with Silicon Graphics 
(Mountain Vi ew, CA) to po11 Adobe Pho­
toshop to Silicon Graphics' Uni x-based 
Indigo RISC workstati ons. Adobe, which 
is beli eved to be developing a Windows 
version of Photoshop, plans to ship its fir st 
Unix port of the program in 1993. 

-Tom R. Halfhill 

and Patrick Waurzyniak 

Intel Introduces Speedier 486SX and 
OverDrive Chips 

S ANTA CLARA, CA-Intel has upped 
the ante again, introducing in Septem­

ber its fastest 486SX microprocessor and a 
new speed-doubling OverDrive chip. The 
new CPUs will accelerate the trend away 
from 386-based systems and put more 
pressure on Intel 's competitors, who have 
yet to market a full-fledged 486-compati­
ble processor. 

The new 486SX is clocked at 33 MHz 
and is rated at 27 MIPS. That's about twice 
as fast as a 33-MHz 386DX. Until now, 
the fastest 486SX was the 2S-MHz ver­
sion, which deliv ers 20 MIPS. Intel also 
makes 16- and 20-MHz versions of the 
486SX. 

Unlike the 486DX series, the 486SX 
chips lack an FPU. Intel's OverDrive chips 
are designed to provide an upgrade path 
for 486SX systems. When plugged into a 
speci al socket on the motherboard, an 
OverDrive chip disables the 486SX and 
becomes the new CPU. The OverDrive is 

functionally equivalent to a 486DX with an 
FPU, but it runs twice as fast internally as 
the 486SX it replaces and communicates 
with external devices over the CPU bus at 
only half the OverDrive's clock rate. The 
OverDri ve chip announced as a companion 
for the 486SX/33 is clocked at 66 MHz 
and improves performance by about 70 
percent. 

More than a dozen manufacturers joined 
Intel's introducti on with announcements 
of new 486SX/33 boards and systems. 
Among them are AST, Apricot, Asustek, 
Elit egroup, Epson, First International, 
Gateway 2000, Gecco, Juko, NCR, Olivet­
ti , Tandy, and Zeos. System prices range 
from $1600 to $2200. 

Intel ' s li st price for the 486SX /33 is 
$ 189 in I 000-unit quantiti es. That com­
pares to $ 109 for the 486SX/2S and $94 
for the 16- and 20-MHz versions of the 
486SX. 

-Tom R. Halfhill 

New Interrupt Architecture Supports 
Multiprocessing 

I n October, Intel introduced a new inter­
rupt architecture designed to improve 

multitasking performance and pave the 
way for multiprocessing operating sys­
tems, such as the unreleased Windows NT. 
The architecture has been adopted by ma­
jor hardware and software companies and 
is expected to begin appearing in comput­
ers late this year or early in 1993. 

At the very heart of the architecture is a 
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new interrupt contro ll er chi p, the Intel 
82489DX. It supersedes the 82S9A, which 
made its debut in 1978 and is found in 
almost all PC compatibles. The 82S9A has 
no support for multitaslcing or multipro­
cessing, although it can be tricked by soft­
ware to accommodate the kind of cooper­
ati ve multitasking used in Windows 3. l. 

Intel says that the 82S9A has been ren­
dered obsolete by the arriv al of more 

NANO BYTES 

Although Intel's next-generation 
microprocessor, the PS, won't be 
introduced until early I 993, 
there's al;ready some intriguing 
talk about its eventual successor­
the P6. This fall, Intel executive 
vice president Craig Barrett appar­
ently spilled the beans on the still­
secret project while talking with 
industJ;y analysts. The P6 will re­
portedly be introduced in about 18 
months and incoworate 10 million 
transistors. That's about three 
times as many transistors as the PS 
has and about eight times as many 
as you find in the 486DX. If the 
18-month projection is accurate, it 
would be �~�h�e� shortest generation 
in Intel's history: The 286 fol­
owed the 8086 in 44 months; the 

386 followed the 286 in 44 
months; the 486 followed the 386 
in 42 months; and the PS will fol­
low the 486 in about 4S months. D 

486SL-based clock-doubled 
OverDrives? Intel's new 486SL 
processor (see the cover story this 
month) is available in three differ­
ent packages, including one that's 
pinless for easy insertion and re­
moval. The pinless package drops 
into the equivalent of a ZIF (zero 
insertion force) socket. D 

At CompuExpo, recently held in 
rLas Vegas, Chips & Technologies 
(San Jose, CA) featured six sub­
notebooks in its booth as a demon­
stration of the various ways the 
PC/Chip is being used. Keynote 
speaker Gordon Campbell, CEO 
of C&T, said there are three trends 
in the processor arena: a move 
from monopolistic to multisourced 
chips, a division of the market into 
perforn:iance-oriented and 
portable-oriented architectures, 
and an emergence of single-chip 
systems that will enable new 
classes of end-user equipment. 
"Expect the retail price of single­
chip systems to flatten out at $SOO 
and [their] weight to drop below 1 
pound and stay there. Expect con­
ventional 386-type portables to 
weigh 2 pounds and sell for under 
$1000 by 1997 ," he said. D 



Don't sendyourwords �
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Dress them up with �M�i�c�r�o�s�o�f �r �T�r�u�e�T�y�p�e �~� 
Font Packs for the MicrosoftWindows'" 
operating system version 3.1 and Wmdows­
based applications. 

Because now, in addition to the original 
MicrosoftTrueType Font Pack, you can have 
more ways than ever to make your point. 

Introducing TrueType Font Pack 2. 
; !! �I�i �~� �! �, �- + It has �m�o�r�~� headline fonts. 
§ i f1 More decorative fonts. More· 
i J�,�~� · · V\fugdings'." More great ways to 
�'�~ �~ r �~� express yourselfin memos,>lo 

• ::o �~�~ �I�W�]�- letters and other documents. 

(By the way; Font Pack 2 also has a handy 
type organizer called Font Assistant. It's like 
an electronic chest ofdrawers for your fonts.) 

We even have a font set to update your 
HP"printer called, you guessed it, Microsoft 
Hewlett-Packard' Font Set. 

So your ideas can always be dressed to a 
T. In fact, even yourT's can be dressed to aT. 

Which is important when your words are 
out there for all the world to see. 

MictOsoft · �
Making it easier 
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Unfortunately, We have not received payment 
for the 12 Tahitian Swayback Guppies you ordered. 
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DELL 486P/33SX i486'" SX 33 MHz SYSTEM $1999 
Free Windows"' 3.1, 


Free Mouse and 

Free Upgrades to: 


UltraScan'" 


14C Monitor and 

Super Accelerated Video 

with I MB Video RAM. 


Save $250 


Standard system includes: 4 MB RAM 
• 170 MB Hard Drive • Super VGA Monitor 

• Super Accelerated Video with 
51 2 KB Video RAM •MS· DOS' 5.0 

DELL 486P/50 i486 DX2 50 MHz SYSTEM $2499 
Free Windows 3.1, 


Free Mouse and 

Free Upgrades to: 


230 MB Hard Drive, 

UltraScan 1SFS Monitor and 


Super Accelerated Video with 

1 MB Video RAM. 


Save $350 


Swndard system includes: 4 MB RAM 
• 170 MB Hard Drive • U\traScan 14C 

Monito r• Super Acce ler;1ted Video wi th 
512 Kil Video RAM • MS-DOS 5.0 

This is quite a deal, even by our standards. 

For a limited time, when you buy one of these two 
Dell® 486 systems, we'll not only give you Windows 3.1 

and a mouse, we'll also give you upgrades that make 
Windows work even better: a free monitor 

upgrade, and a free video RAM upgrade 
for twice the video performance. 

Both systems come with Guaranteed 
Compatibility, Service and Response: 

the only written guarantees of their kind in the industry.* 
Call us to order your system. But you'd better call soon. 

The window on this opportunity closes on December 31.t 

"-1.L· 

800~433~3497 

WHEN CALllNG, PLEASE REFERENCE # 11 EM2. 

HOURS: 7AM-9PM CT MON·FRI, 8AM·4PM CT SAT, IOAM-3PM CT SUN. 


IN CANADA, CALL 800-668-3021. IN MEXICO CITY, 250-7111. 
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