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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 ~ystems.ffoday':' 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. 

~)SunSoft

~ 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 ~licrosystems. Inc. !~TER.:\CTl\1: 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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174 	 SOLUTIONS FOCUS 97 USER'S COLUMN 
Grab Your Audience A Computer in the Hand 
with Audio by Jerry Poumelle 
by Tom Yager and Rick Grehan Palmtops, PCMCIA, virus 
With current sound boards, newsletters , and the BBS scene. 
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engineer to add audio to your REVIEWS 
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the times of physicist Richard 
205 Clocking the Fastest PCs Feynman, and more. 

on the Planet 
by Steve Apiki 324 	 STOP BIT 
Performance comparison of Technology and the New 
66-MHz DX2 systems from World Order 

Compaq, Dell , ALR, and NEC. 
 by James Burke 

Advancing technology is creating 
209 A New LaserJet, a new, more complex social order. 

a New Standard 
by Shelley C1yan 12 	 EDITORIAL 
Hewlett-Packard's LaserJet Testing and CPUs 
4M should shake up by Dennis Allen 
the printer market. 224 Stepping Up to XVT 3.0 

by Raymond CA C6te 22 	 LETTERS
213 	 TypeReader Takes OCR The latest XVT marks interface Unix lives! 

Toward Better Recognition library improvements and new 
by D. Barker development tools. 
ExperVision's TypeReader READER SERVICE 
OCR software is a step 225 The Windows File Shuffle 322 Ed itorinl Index by Company 

toward better recognition. by Stanford Diehl and Dana Hudes 318 Alphabe tica l Index to Adverti sers 
320 	 Index to AdvertisersFile conversion under Windows 
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by Tom Thompson 265 BUYER'S GUIDE 
Tektronix's new dye- 232 Reviewer 's Notebook: Mail Order 

sublimation printer costs A Real-World Notebook Hardware/Software Showcase 
Buyer's Manunder $ I 0,000. 	 Battery Test 

by Howard Eglowstein 
Notebook battery-life testing. 	 PROGRAM LISTINGS 
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standard opens a new world for System 7.0, and face-saving 
for subnotebook and hand-held Unix utilities. 
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REQUIRED by Gen Kiyooka 
Writing a Windows DLL Build reusable objects with 
by Randall A. Nagy Windows DLLs. 
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debugging aid for Windows. 260 ASK BYTE 
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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 

~~~~~~s'.~~1~· 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. Autom~ttc switc~g !~ts 
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 plu~ 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 Microsoft~ 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. 

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

I .. ... J included: Windows 
=--.- , : ·~ WordPerfect and L~tus . 
, . · ..: 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 . '~....J~ 
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OODB 161, 167, 172 

OOP 153, 161 

OS/2 22, 72, 97, 205, 224, 247 

PC 56, 114 

PCMCIA 72, 97, 137, 237 

PEN COMPUTING 56, 153 

PHOTOGRAPHY 234 

POSTSCRIPT 209 

PRINTERS 72, 209, 217 

PROGRAMMING 
51 , 72, 142, 153, 161, 167, 196, 224, 
234, 247, 257, 260 

PUBLIC DOMAIN 256 

RADIO 260 

SCIENCE 72 

SHAREWARE 256 

SOUND 174 

STORAGE 237 

SYSTEMS 51, 205 

TRUETYPE 129 

UNIX 
22, 56, 72, 205, 224, 234, 247, 256 

UTILITIES 256 

VIDEO 56 
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WINDOWS/WINDOWS NT 
22, 51, 56,72, 97, 129, 142, 153, 
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247, 257 

XWINDOW SYSTEM 167 

~==a Co::::o~~:::~~:~:hv~~=:~oT~dd d~m=o!"I
I technology to software applications.The application programcontrols all the inputand output 
~f:t::~::gDdaat: ~oo:p:::~~~s::oo~t:::a~::;~e::~:o:s:yo~e~:ea: ~::ao~:~:~yry~th 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 ~tility 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 

1l yu11, U ~o•l'l/r11 )unlikelyevent that one 
of its Turbo-Cool ~50s 
should fail , an <llann 
sounds, and the serrer 
is susr.1inecl bv the 

• S1ng!e·U~.1 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 s~1s te111 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 11~th 
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 batten1prm~des 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 mnJL·I~ ~'UJ T3ntel.'J for 2~-cm. :\II other products gumntccd fo r I ~-t':lr. Hour~ : I :1.111 . - 5p.m. (PT) .\Ion. - Fri. 


'£jq9~ PC Power & Cooling. \nc. Silencer, Turbo-Coo!, Thi:muScnsc, TwinPowcr, CPU-Cool, Jnd lnnerSoun.:c arc tr3denwks of PC Power & Cool ing, Inc. AJ! mhtr llfJml mmes :m.: tr;tdcnmks or rcgis1crcd tradcrm rks of their rcspmin: companies. 
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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· 

lmprovc1~1~~1 

AutoCAO' 

JmptU\'Clill~~ 

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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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. 
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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 ~'Pes
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 
'~~t11 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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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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y N y 
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y• N N 

N N N 

N N N 
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N N N 

N N N 
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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 

. . 
·usrm.:;rac~~~T~liDNIT~EETrolTY~~!;;ro-Zl 

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- sec~ ~ 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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BORLAND PASCAL · 
WITH OBJECTS. ' . 

SUPUCHAlGID 

r"Ol~l'l't•ltell~ 

tf\!.CO"l~tM~ ~ IQ'«-11mTJ
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. 
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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* 
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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 

interfaces~whatever 
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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Toshiba T3300SL 
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Choice honors. 
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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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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 
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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 ~ew 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? 

rF'i'=~~~'"=<..-~~-=:-,--::.:,- ,...-=~~ 
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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 ~he 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_ 

.REAIJ\'-TO-RU~_J3.1 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 files 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. 
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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? • 
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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 Microsoft~Wmdows'" forWorkgroups 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 millions 

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'}!islemJ tnuiemarks and IVi1uiows i~ a trademark nf,\Iicmsoft Corpomlio11. Ni·t ~tful? 1:~ a n·gistered lrademtzrA• ofNore/I, inc. 
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CA), a company that used to make only 
Mac products, is releasing five 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 
View, CA) newl y 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 Pi xelBurst, 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 reveal ed a joint-develop
ment agreement with Silicon Graphics 
(Mountain View, CA) to po11 Adobe Pho
toshop to Silicon Graphics' Uni x-based 
Indigo RISC workstations. Adobe, which 
is believed to be developing a Windows 
version of Photoshop, plans to ship its first 
Uni x 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 fas test 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 delivers 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 socke t on the motherboard, an 
OverDrive chip di sables 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 manu fac turers joined 
Intel's introduction with announcements 
of new 486SX/33 boards and sys tems. 
Among them are AST, Apricot, Asustek, 
Elitegroup , 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 quantities. 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 ller chi p, the Intel 
82489DX. It supersedes the 82S9A, which 
made its debut in 1978 and is fo und in 
almost all PC compatibles. The 82S9A has 
no support for multitas lcing 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
de red 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 ~he 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 MicrosofrTrueType~ 
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. 
; !! Ii~ !,- + It has mor~ headline fonts. 
§ i f1 More decorative fonts. More· 
i J,~ · · V\fugdings'." More great ways to 
'~~r ~ express yourself in memos,>lo 

• ::o ~~IW]- 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 

~- FRIENDLY · 
__.. REMINDER . 

Unfortunately, We have not received payment 
for the 12 Tahitian Swayback Guppies you ordered. 
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sophisticated operating systems that will 
allow true preemptive, multithreaded mul 
titask ing and symmetric multiprocessing. 
Operating systems such as Windows NT, 
OS/2 2.0, Solaris 2.0, NextStep 486, and 
Unix System V must have a more robust 
interrupt architecture to handle their de
mands. Computers that are built around 
the 82489DX can have as many as 255 
microprocessors, each with its ow n inter
rupt controlle r. In a symmetric multipro
cessing env ironment (e.g., Windows NT), 
the controllers automatica lly ass ign a task 
to the least busy processor in the system or 
to the processor running the lowest prior
ity task. This ensures that processing loads 
are dis tributed eq ually among all proces
sors in the system. 

The 82489DX connects directly to the 

NEWS 

MICROBYTES 


high-speed CPU bus rather than commu
nicating with the CPU over the slower I/0 
bus, as the old controller did . Also, the 
82489DX runs at 50 MHz, compared to 
the o lder chip 's 8 MHz. Inte l says these 
improvements boost performance by 5 or 
6 MIPS on a I 00-MIPS desktop computer 
or by 20 to 25 MIPS on a I 00-MIPS net
work server (w hi ch handles many more 
interrupts from c lients on the network). 
Intel says future versions of the controller 
will run at the same speeds as its fastest 
CPUs. 

Companies adopting the new architec
ture include IBM, Microsoft, DEC, Novell, 
NCR, Sunsoft, NEC, Acer, AST, Everex, 
Olivetti , The Santa Cruz Operation , Se
quent, and USL. 

-Tom R. Halfhill 

IBM Now Aims AIX at Commercial Markets 

NEW YORK-Despite its much-pub
licized efforts to promote OS/2, IBM 

is s till deeply committed to Un ix, said 
James Cannavino, IBM vice pres ident and 
general manager of the Personal Systems 
line of business, at Unix Expo. In fact, the 
company seeks to parlay its success in the 
technical Unix market into a lead ing posi
tion in what it sees as the rapidly growi ng 
Unix commercial market. 

Cannavino sees the annual growth rate 
in the Unix market as 15 percent, twice 
that of the PC market and four times that of 
the industry as a whole. But Cannavino is 
taking aim at the commercial Un ix market, 
where he says the growth rate will be even 
higher- 17 percent. 

AIX, IBM 's version of Unix , runs on a 
wide range of platforms, from PS/2s to 
mainframes. But the company's strongest 
weapon in the Unix arena is its array of 
RISC System/6000 workstations and serv
ers, which have been popular in the tech
nical Unix market. 

To bolster the system 's presence in the 
commercial market, Cannavi no announced 
that IBM would transplant its CICS (Cus
tomer Information Control System) trans
action-processing software to the RISC 
System/6000 from its traditi onal main
frame roots. The company also introduced 
modular transaction-processing products 
that use the DCE (Distributed Computing 
E nvironment) developed by the Open 
Software Foundation. From now on, says 
Cann av ino , IBM will co nce ntrate on 
commerc ial and technical Unix systems 
eq ually. 

IBM is so eager to promote AIX as a 
world-class operating system that it did 
something at the Unix Expo that would 
have been unthin kable just a short time 
ago. To prove that its vers ion of Unix 
could be run on a wide range of systems, 
IBM showed AIX running on personal 
computers from arch-rivals Dell, Tandy, 
AST, and Compaq. 

-Rich Malloy 

IBM Unveils PowerPC Precursor 

I BM has outlined the growth path for 
the single-chip version of its RISC Sys

tem/6000 processor. The si ngle-chip pro
cessor is being used in the 220 version of 
the IBM RISC System/6000, whi ch has 
a base price of only $3750 yet reportedly 
delivers 27 SPECmarks. This processing 
chip is a forerunner of the PowerPC chip 
being codeveloped by IBM and Motorola. 
The next version of the chip , called the 
601, is significantly faster than the current 
version and will be optimized for com
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mercial applications. 
The first versions of the 60 I chip will be 

ready by the end of 1992. IBM and other 
compani es will offer computers that are 
based on the chip late next year. In 1994, 
three new versions of the chip wi ll appear: 
the 603, which offers better performance; 
the 604, which includes power manage
ment capabilities; and the 620, which will 
be used in symmetric multiprocessing sys
tems. 

-Rich Malloy 

NANOBYTES 

James Cannavino, IBM vice 
presidenn and ge neral manager of 
the Personal Systems line of busi
ness, says that IBM will demon
strate a version of 08/2 based on 
a Mach microkernel before the 
end of the year. The primary rea
son that IBM is interested in bas
ing a new version of OS/2 on the 

Mach kernel, 
which was de
veloped at 
Pittsburgh's 
Carnegie Mel
lon University , 
is that the ker
nel is open, ac
cording to one 
IBM official. 
Developers 

that have written programs to run 
on Mach-based operating systems 
(e.g., AIX, IBM 's version of 
Unix) want to be able to run them 
on OS/2, and they can't do that on 
current versions of OS/2. IBM 
says the plan is for the Mach
based OS/2, which shou ld be re
leased within 18 to 24 months, to 
run DOS , Windows , OS/2 2.0, 
and Unix programs. One way to 
think of the new version, which 
might be called Portable OS/2 or 
OS/2 3.0, is as OS/2 with a new 
engine under the hood. 0 

Eleven companies-including 
Apple, Tandem Computers, 
BRHC U.S. West, and Kaleida 
Labs-have joined a consortium 
to investigate the extent of public 
demand for providing interactive 
multimedia technology to U.S. 
homes through either the TV or 
the PC over telephone, cable, or 
fiber-optic lines. 0 

Have you been following the 
emerging trend of personal com
puters merging with TVs? If so, 
you wi ll be interested in Hewlett
Packard 's latest plans for the 
HP 9SLX. The company says it 
plans to offer a way to link its 
palmtop system with an interac
tive TV system that is produced 
by TV Answer, which is based in 
Reston, VA) . D 



So~yotire
goiµg to have to plug


1t myourself 
By now, you really should know that 

the Microsoft~ Windows'" operating system 
makes computing easier. 

NowMicrosoft is working with personal 
computer manufacturers to make it even 
easier for you to get up and running. 

We call it MicrosoftWindows Ready-to
Run. Quite simply; when you see the Ready
to-Run logo, it means that a PC already has 
Microsoft Windows installed. 

There is no need for installation disks. 
No set-up procedures. No additional steps. 

What's more, it means the personal 
computer has already been optimized to run 
Wmdows-based applications. 

Just flip a switch and you're readyto start 
working with Microsoft Windows. 

Oh, there is one little technical matter 
concerning an electrical plug and a wall 
outlet. We apologize for any inconvenience 
this may cause. 

MiclOsoft· 

Making it easier 
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Electronic Phone Directory Service 
Comes to the U.S. 

PARIS-Lucky phone subscribers in 
the U.S. are to get an electronic te le

phone directory that is directly access ible 
by videotex. This will be use ful to micro
computer users in corporate sales and mar
keting departments who use database and 
word processing programs to launch tar
geted promotional mailings . With the new 
phone directory, direct-marketing compa
nies should no longer have a problem ac
quiring a list of, say, beekeepers in the Min
neapolis-St. Paul area. 

The new serv ice is the result of an agree
ment announced in September between 
BRHC U.S. West (Englewood, CO) and 
France Telecom. Under its official name, 
Te letel, the latter has pioneered the use of 
videotex on a mass scale in France, where 

more than 6 million Minite l terminals are 
supplied free to users. 

For its part , the French e lectroni c-di
rectory service supports I 0,000 simulta
neous accesses . With its 50,000 daily up
dates of over 26 million records, the Teletel 
transactional database is claimed to be the 
largest of its type in the world. The BRHC 
U.S. West service will initially be housed 
on the same database. U.S. users can either 
use a PC or a Mac equipped with a V.23bis
standard modem with Telete l emulation 
software or a Minitel 2 set that has been 
adapted to U.S power standards. For now, 
th!',: BRHC U.S. West e lectroni c-directo
ry service will be limited to the Minne
apolis-St. Paul area. 

-Raymond Boult 

Board Makers Expand Mac, Windows Video 

0 ver the past I 0 years, personal com
puters have proved their ability to man

age data: The majority of people likely to 
buy a computer, especially in the business 
sector, have done so. Now the computer 
industry is anxious to attract users to com
puting who haven' t yet seriously consid
ered buying a PC. The attractions are Ap
ple ' s QuickTime and Micro soft 's new 
Video for Windows on the PC. 

Both Apple 's and Microsoft 's software
only video/sound solutions are impressive 
technical advancements because they offe r 
video to the broadest poss ible consumer 
base. When played without hardware ac
celeration, however, these video solutions 
make you watch dig ital movies through 
video windows that are about one-quarter 
the size of the computer screen. 

When Microsoft introduces Video for 
Windows in November (see" Microsoft' s 
Small-Screen Debut" on page 56), sever
al fa mili ar hardware companies will be 
right there with it, announcing-and in 
some cases already shipping-low-cost 
graphics acce lerators th at provide full
screen, full-motion color video. For ex
ample, A TI Technologies' (Scarborough, 
Canada) Mach 32 graphi cs acce lerato r 
chip, as fo und in the company's Graphics 
Ultra+ and Graphics Ultra Pro Windows 
accelerator cards, will offer Video for Win
dows users full-screen, 30-frame-per-sec
oncl playback, with up to 65,000 colors at 
resolutions of up to 1024 by 768 pixels or 
24-bit color at 800- by 600-pixel resolu
tion. PC manufacturers like Hyundai Elec

40 BYT E • DECEMBER 1992 

tronics America and Gateway 2000 plan to 
bundle manu fac turer versions of the boards 
in the ir new PCs. 

Matrox (Dorval, Quebec, Canada) is de
veloping MGA (Multimedia Graphics Ar
chitecture) boards that can play video from 
NTSC or PAL so urces (e.g., cameras , 
VCRs, and videodi scs) and convert them 
on the fl y to support 8-, 16-, and 24-bit 
di splays. Alain Belanger, group director 
at Matrox, says the company 's Marvel cap
ture and MGA graphics boards will offer 
video-color-enhancement technology for 
improving the qu ali ty of decompressed 
video as it pl ays on a PC. For users who 

. want to do more than just play Video for 
Windows' mov ies, companies such as Me
dia Vision (Fremont, CA), Creative Labs 
( Milpitas , CA) , an d Matrox will offe r 
boards at various perform ance and cost 
levels fo r authoring di gital movies on the 
desktop. Media Vi sion , whose technolo
gy is used in the Microsoft Video for Win
dows general-purpose codec, will like ly 
bundle Macro Media's Action multimedia 
presentation program and players that let 
you run movies on DOS and Mac com
pu te rs with it s pl ay back /capture card , 
which is expected to retail for just $349. 

On the Mac, companies such as Super
Mac Technology (Sunnyvale, CA), New 
Video (Santa Monica, CA), and RasterOps 
(Santa Clara , CA) have developed vari
ous adapters that support full-screen, full
motion playbac k/capture of QuickTime 
movies.• 

-Dave Andrews 

NANOBYTES 

John Sculley, president and CEO 
of Apple Computer, recenMy 
spoke of the company's directions 
in the next 18 months. He said that 

Apple will add 
desktop servers 
to its product 
mix as it makes 
the transition to 
RISC PCs with 
the PowerOpen 
developments 
of IBM and 
Motorola. 

. "Pieces will be 
in place from the IBM deal] over 
the next 18 months." Sculley said 
the second phase would be inte
grating Mac servers into higher 
bandwidth networks. "The mes
sage is we ' re moving more and 
more toward client-server comput
ing, but nov obsoleting older 
Macs" he says. D 

With version 1.5 of QuickTime, 
Apple has doubled the base capa
bilities of its multimedia protocol 
to support playback rates of 20 to 
30 frames per second on a Mac 
LC- class machine in a 160- by 
l 20-pixel window or 10 to 15 fps 
in a 320- by 240-pixel window. If 
you have a Mac and a PhotoCD
capable CD-ROM drive, you can 
use any application that can open 
a PIGT image to open and play a 
series of PhotoCD photographs 
through QuickTime 1.5. Support 
for embedded codecs should fur
ther expand the base of potential 
QuickTime users: No longer will 
you have to worry if people to 
whdm you are sending a Quick
Time movie have the proper 
codecs installed on their Macs. A 
new l - bi ~ dithering feature will let 
users with black-and-white screens 
easily play color movies. 

QuickTime 1.5 will also sup
port closed-captioned text. Apple 
is also close to releasing a set of 
DI.Ls that will allow users to play 
QuickT~me movies on Windows
based machines. Apple hopes to 
release a QuickTime version for 
Windows SDK by the encl of the 
year. • 
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486 SX/3 3-$199 9 

This Hyundai 486SX-33 can out-muscle those barnyard bovines of cow country. But you be the judge. 

Our 32 Megapixel "Longhorn" Local Bus?... o r a I Megapixel moo cow? Our "faster-than-a-blink" Windows 
accelerator video processing tied to the speed of your 486 CPU? ... o r an old-fashioned bottleneck? Our IMB VRAM 
controller producing I 024 x 768 ultra-high, non-interlaced resolution? ... or their tired cow VGA? Clearly, the prize 

goes to the Hyundai New Breed. 

Compare our standard I28KB ofzero-wait state cache 
with non-cached cows. And don't forget, the Hyundai 

Want to talk add-ins? We test our 486 systems with literally hundreds of industry-standard cards and software 
applications. We test software compatibility on Novell (we're fully certified and a Novell Alliance Program mem
ber), Banyan Vines, OS/2 2.0, LAN Manager, and SCO UNIX, plus hundreds of programs running under Windows 

and MS DOS. 

Trouble on the data frontier? Relax. The Hyundai 433S is loaded. A beefy 
I 20MB superfast hard disk, two floppy drives, five external/two 

internal drive bays, and seven expansion slots mean you won't go 
hungry for performance. And dressed up with our 14" flicker

free, non-interlaced, color display, the New Breed 433S is the new 
king of PC country. 

FOR DIRECT SALES•-)l Y U ti D A I 
PCs designed and built in America 1-800-933-3445 

433S flexes its pro
cessing muscle up to 
256KB of cache 
expansion. This sys
tem runs at the head 
of the stampede! 

And we don't just 
drive the Hyundai 
stampede, we over
drive it! Double 
your speed by sim
ply snapping in the 
Intel Overdrive"' 
Processor. And our 
advanced "warp
speed" L2 cache and 
"Longhorn" Local 
Bus graphics engine 
give your upgraded 
system the 32-bit 
video and fast SRAM 
you'll need for your higher-speed 486 CPU. 

Hyundai 433S 
• 33MHz 486SX wl 8KB integrated cache 
• 32-bit VESA local bus UVGA graphics 

w/ IMBVRAM 
• I28KB "warpspeed" write-back 20ns 

SRAM L2 cache (expandable to 2S6KB) 
• Upgradable to 486DX power via Intel 

"Overdrive" socket 
• 4MB system memory expandable to 

64MB on system board 
• I20MB I9ms IDE HDD, 32KB disk buffer 
• 	l.44MB 3-112" and l.2MB S-1/4" FDDs, 

(2.88MB-ready FDD interface) 
• 14" non-interlaced, ultra- high resolution, 

.28 dot pitch, 72Hz refresh rate, flicker
free, color display w/I 024 x 768 resolu
tion, tilt and swivel base 

• 2S/I P, integrated PS/2 mouse port 
• S ex ternal drive bays, 2 internal 
• 7 expansion slots, including I VESA local 

bus slot 
• 200 watt power supply 
• I 0 I keyboard, 2 button mouse 
• Built-in virus protection, front keylock, 

2 level password 
• MS DOS S.O and MS Windows 3.1 

Hyundai 433S 



486 STAMPEDE 


That thunder you hear on the PC prairie is the New Breed Hyundai 486 stampede. The hardest
charging, price-lean, MIPS-mean herd of computers you'll ever see. We're bringing everything from 
powerful 66MHz 486DX2 machines to Overdrive-Upgradable 486SX-25 computers. And with our 
SOM Hz 486DX2 desktop PC and 486DX-33 blasters, you can handle today's demanding applications. 

Do something "Longhorn" Local Bus.WINMARKS 
That flash you see on the graphics horizon is the image of our Windows

30 processing power triggering the Hyundai 486 stampede. 

Your 486 processor was meant to run today's applications. So why rein 
in all that power? That out-to-pasture, 16-bit VGA card can only deliver 

20 	 2 Megapixels at best. That's already dated technology. Let her rip with 
32-no-blink-bits of "Longhorn" Local Bus video acceleration. And with 
up to 28 Megapixels standard, believe it, you'll see an incredible difference 
in Windows performance.10 
Do something thunderbolt. 

Lightning-fast "warpspeed" U 
caching is another max-performance 

Standard HYUNDAI feature that's designed into every 
VGA Local Bus 

Hyundai 486. Thunderbolt write

back operations blast your DOS, Windows, or OS/2 data into a 

box canyon of ultra-fast SRAM. Start out with I 28KB standard 

(more than the cow computers), then expand to 256KB to 

handle today's big applications. Cache hit for cache hit, the 

Hyundai 486 Family, with I 28KB standard caching, delivers twice the MIPS of non-cached cows. 


Do something upgradable. 

The Hyundai 486 New Breed Family is designed in Silicon Valley, U.S.A., to out-perform the herd. 

All of our systems are CPU-upgradable through a single chip via a ZIF or Overdrive socket, so the New 
Breed lets you double your speed. We won't let tomorrow's 32-bit operating systems blast a hole in 
your productivity. Just upgrade your Hyundai 486 to any higher-speed Intel 486 CPU in the future. 



AND PUT 

THE OLD 


BREED 

OUT TO 


PASTURE • 

Every cow has its day. But it's time to put that milker out to pasture 

and make way for the Hyundai 486 stampede. It's time to Do Something 

New Breed®. 

Say goodbye to " cow-shed" engineering and mother-board-of-the

month manufacturing. At Hyundai, we're doing US-based, end-to-end, 
value engineering and manufacturing. That means benchmark-blasting power 

from the new Hyundai family of 486 Systems. 

And with up to 32 Winmarks of Windows processing power, Hyundai's 

bulletproof, 32-bit 486 Systems are designed and engineered for your high

throughput applications. For instance, Local Bus Graphics are standard on 

every system, from our entry-level computers up through our top-of-the

line desktops. You'll tear through Windows with our razor-sharp, 32-bit 

processing. Plus, up to 32 Megapixels of mind-bending GU/ acceleration is 
standard with every New Breed 486 from Hyundai. And here's more New 

Breed value engineering. Our expandable,"warpspeed" L2 cache architec
ture is standard on every Hyundai 486 system. 

Made-in-America engineering excellence is coming through the gates 

with the backing of a global high-tech leader: Now Do Something New 

Breed. And turn the page.... 

••)l Y U II D A I 

PCs designed and built in America 
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SOMETHING 

HEAD TO HEAD 


Hyundai 425SP 
New Breed Power 

i486SX-25 SYSTEM ••)lYU ND AlWITH NEW BREED POWER 
• 32-bit Local Bus Windows Accelerator 

-15 Plus Winmarks of GUI Performance 

-Motherboa1-d Video w/ I MB VRAM 

• 486 Level 2 Caching 

-I 28KB Standard 

-256KB Maximum Expansion 

. I I MIPS Max-Thrnughput 

• Intel "Overdrive" Upgrade Socket 

on syste m board • 120MB 19m s IDE HDD, llKB disk buffer• l.44MB 

YES 

YES 

YES 

YES . 
YES 

YES 

YES 

YESPlus These Standard Features 
• 4MB system memory expand able to 64MB 

J-1 /l" and l.lMB 5-1/4" FDDs • 14" non-interl aced, ultra-high resolution, .28 dot pitch, 7lHz refresh rate. fli ck

er-free, color display w/1 024 x 768 resolution.tilt-and-swivel base • 21/IP, integrated Piil mouse port • 4 exter

nal drive bays • 5 expansion slots • 200 watt power supply • I 0 I key board, 2 button mouse • Built-in virus pro

tection, front keylock, 2 level password • Ml DOI 5.0 and Ml Windows 3.1 • Optional cost: Full-Profile Ch ass is 

with 32-bit VESA local bus graphi cs. Call us. System shown with optional hardware. 


433DP SYSTEM 

WITH NEW BREED POWER: 


SAME FEATURES AS 425SP WITH 

33MHZ INTEL 486DX 


DO SOMETHING 66MHZ 

Hyundai466D2 	 • 7 slots incl. I VESA local bus slot 
• 66MHz Intel 486DX2 w/8KB integrated cache and advanced "clock doubler" • 200 watt power supply 
• 32-bit VESA local bus UVGA graphics w/ IMB VRAM 	 • I 0 I keyboard, 2 button mouse 
• I28K "warpspeed" write-back 20ns SRAM L2 cache (expandable to 256K) • Built-in virus protection, front keylock 
• Processor upgradable via ZIF socket 	 2 level password 
• 8MB system memory expandable to 64MB on system board • MS DOS 5.0 and MS Windows 3.1 
• 360MB I2ms IDE HDD, 256KB disk buffer 	 • Optional cost: Floor Model Server. Call us. 
• l.44MB 3-1/2" and l.2MB 5-1/4" FDDs 
• 	14" non-interlaced ultra-high resolution, flicker-fre e, color display w/1024 x 768 

resolution, .28 dot pitch, 72Hz refresh rate, tilt-and-swivel base 
• 2S/ IP, Integrated PS/2 mouse port 
• 5 external drive bays, 2 internal 

450D2 SYSTEM 

WITH NEW BREED POWER: 


SAME FEATURES AS 466D2 WITH 

SOMHZ 486DX2 


DO SOMETHING SMART. CALL HYUNDAI DIRECT SALES. 

··~ YUN DAI 1-800-933-3445 BYT-101 
PCs designed and bui lt in America 

166 Baypointe Pkwy, San Jose, CA 95 134 Hours: 6AM-SPM PST M-F 
We accept MasterCard. Visa. money orders, certified checks (;illow I 0 days for processing) . CODs, approved company and institutional purchase orders. and wire transfers. All return items must 
be accompanied by a return merchandise authoriz..1tion (RMA) number. Opened. defect-free software is non-refundable. Prices and product descriptions are subject to change withom notice. 
Hyund ai is not liable for damage due co omissions or typographical errors. All trademarks are the property of their respective companies. The Do Something logo is a trademark and Do 
Something New Breed is a registered trademark of Hyunda i. © 1992 Hyundai Electronics America. All rights reserved. *All Gateway pri ces are quoted from PC Magazine, October 27, 1992 



EXTRA 
We'll give you more than you bargained for. When you go with the 486 

,,_. 
. -~ 

stampede, from our 425SP to our powerhouse 
466D2TE, we give you exclusive low prices on 
so~ware. Our size and reputation allow us to 
forge alliances with all the major players in the 
industry, which means we can bring you soft
ware specials from firms like Microsoft, Borland, 
Lotus, and Symantec. 

Do something safe. 

The PC range war can shake everybody's confi
dence. Except ours. We're a $50 billion global 
company, which means we have the resources 
to guarantee outstanding service and sup
port. When you buy New Breed technology, 
you get New Breed service from a world
wide leader. 

In addition to our service and support, we 
have a TQC (Total Quality Care) program that makes us the double-safe buy. 
Our 18-month warranty on all systems is a soft ride in the saddle. 

The bottom line is your satisfaction. Buy the Hyundai 486 stampede, and 
you get more than New Breed technology. You get New Breed Service that 
leaves that old breed behind. 

INEW BREED SERVICE AND SUPPORT I 
• One-year, next-business-day, on-site service 

I •,~,.,l~.~ with all direct orders, followed by 6-month, 
' ;,.- ,~.,~- _,, 

ship-in warranty on parts and labor. 
' • 30-day, no-risk, money-back guarantee 

on anything you buy direct from Hyundai. 
• 48-hour turnaround on ship-in repairs. 

•Beginners Help Line: 800-933-9917. ll4HRS. 
• Product spec fax: 800-723-4843. 
• 7-days-a-week tech support: 


-24-hour lifetime tech support: 800-289-4986. 

-24-hour tech fax: 800-283-4986. 

-24-hour tech bulletin board: 800-955-5432. 
 7~vs.-Tech support through CompuServe access. 

••)l YU ND A I 
PCs designed and built in America 

FOR DIRECT SALES 1-800-933-3445 

Great deals on optional so~ware! 

Hyundai466D2TE 
New Breed Power Server 
• 66HHz 486DX2 CPU w/8KB integrated cache 
• I28KB high-speed L2 cache 
• 32-bit EllA architecture 
• 8HB RAH standard (expandable to 32HB 

on system board and 96HB via memory 
expansion board) 

• 32-bit caching SCSI host adapter 
• 360HB I2ms SCSI HDD, 256KB disk buffer 
• l.44HB 3-112" and l.2HB S-1/4" FDDs 
• IVGA graphics card 
• 	14" interlaced, ultra-high resolution, flicker

free , color display with I024 x 7 68 resolu
tion, .28 dot pitch, 72HHz refresh rate 

• Seven 32-bit EllA slots, one llA slot 
• S external and 2 internal drive bays 
• 390 watt power supply 
• Built-in virus protection, front keylock, 

2 level password 
• I 0 I keyboard, 2 button mouse 
• HI DOI 5.0 and Windows 3.1 



__ 

NOW 

r----------------------------,


Hey, do someth ing pronto! Fax your standard (or targeted) system configuration to oneof our System Specialists. I
I We 'll spec it out and call you back with a system quote that beats the cows. Or anyone else! 

Fax your specs to 1-800-283-4986 
Your Name_____________________ _ Title________ 
Company____ _________ ______ _____________ 

Address____________ ___ _________________ 

City_____________________State________Zip___ 

Phone( FAX( 
Number of PCs in your cu rrent site____Brands you have standardized on___________ 
Other brands you are considering_________ _____ ___________ 

Number of PCs installed 486____ 386 ___ 386SX___ 286___ 

Tell us about your targeted system configuration 

CPU Type 0 486 0 486SX 0 386DX 0 386SX 0 Noteboo k 

Architecture 0 ISA 0 EI SA 

Memory MB in stall ed Cache Memo ry 0 128 KB 0 256KB 

Floppies 0 1.44 MB 3-1 /2" 0 1.2 MB 5-1 /4" 

Hard Disks (IDE) 0 100MB 0 120MB 0 200MB 0 250MB 0 33 0MB 0 500MB 

(SCSI ) 3.5 " 0 360MB 0 54 0MB 0 1.2G B 

5.25 " 0 33 0MB 0 760MB 0 1.6GB 0 2.0GB 

O Tape_MB 0 So und Card 0 Oth er 0 Fax/Modem 0 CD-ROM 

Call for more options! Num ber of PCs you intend to order:______ 

Other special needs:_____________________________ 


Hyundai 's recommendation and quote. Based onyour input, here's what we recommend: ________ 


And here 's our price :________ ___ ___ _ _ _ _ _ _________ _ 


If we don't beat your other guotes. call us. 


L----------------------------~ 

Call Hyundai Direct at 1-800-933-3445 

••)~YUIDAI 

For the dealer nearest you call 1-800-288-4986 

s 
nformation r 

T 
E. M
s EL EC TR ON I CS 

.. 
•••••••••elecom ••• 

Headquarters: San 136-1 , Ami-Ri , Bubal-Myun, lchon-Kun, Kyungki-Do, Korea. Tel: (02) 741-0661/4. TLX : K23955/7. HDETN FAX: (02) 741-0737 

Worldwide PC Operations: 166 Baypointe Parkway San Jose, CA 95134 (408) 473-9200 




REPORT FROM ISRAEL 


ANDY REDFERN 

COMING IN 

FROM THE COLD 


J
ERUSALEM-The religious persuasion of a soft
ware developer is usually irre levant in the mar
keting of a product in Europe or the U.S. But in the 
Middle Eas t, careful consideration of the cultural 
image you present is crucial. Computers, politics, 

and re lig ion may be oceans apart in some places, but 
here politics and religion often influence decisions before 
anything else. That, however, may be slowly changing. 

As an example of how re ligion may influence com
puters, consider Iran, perhaps the most sensitive of all 
Middle Eastern countries. An Apple dealer in Iran was 
forced to modify the familiar Apple logo to a whole green 
apple: There was a fear that the traditional Apple logo 
with the bite mi ss ing was an unfo rtunate reminder of 
the story of Adam and Eve bringing sin into the world 
through the tree of knowledge. 

Many Israelis take a more pragmatic and even light
hearted view of computers, poli tics, and relig ion. As we 
drove from Jerusalem Airport to Jerusalem, Ben Gru
ber, the director of the local Apple Center, laughed as 
he explained that the same journey on the Sabbath was 
doubly dangerous. " You get stoned by the Palestinians as 
you cross the Intifada, and by the re li g ious Jews as you 
drive through Jeru salem." 

The Israelis have become sensiti zed to the concerns of 
the countries cu·ound them. Of course, they have to be. The 
indigenous Israeli computer market is small -after all , the 
Israeli population is just 4 million-and software devel
opers need to look to overseas markets to make the de
velopment cost effective. 

One of the best markets is right next door in the vari
ous Arab countries. Hebrew and Arabic share some com
mon fea tures (e.g., reading from right to left). Thus, cre
ating an Arabic version of a Hebrew product is a relatively 
simple task. 

But selling software with an Israeli address in an Arab 
nation would be ill-advised even for the most progressive 
of companies . They the refore must prac tice sleight of 
hand . One Israeli compcu1y (which asked to remain name
less fo r obvious reasons) develops one of the lead ing 
pieces of Arabic software, but it uses an overseas office 
to supply the software. 

Ma ny overseas companies are more direct in the ir 
dealings with Israel and eager to invest in its technology. 
The investment is obvious when you realize that Mo
torola is the fifth biggest electronics company in Israel and 
Intel comes in a creditable ninth . 

But surpri singly, until recentl y, one of the world 's 
leading high-tech nations was missing from Israel. Japan 's 
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dependence on Arab oil had forced it to toe the Arab 
League's Israeli boycott. However, Noam Eshkol of the 
Israeli Export Institute believes that, since the Gulf War, 
the Japanese are fin ally coming. " In the las t year, we 
have seen a dramatic increase in the numbers of Japanese 
companies arriving in Israe l," he says . And they' re not 
here to sell- they' re here to buy Israeli high-tech skill s. 

Combining high-tech skill with marketing sle ight of 
hand creates a perfect breeding 
ground for high-tech trickery. As Middle East tensions 
Illegal software copying in Is
rael is ri fe. At least four of the wane, Israel can 
world 's computer viruses and sell its high-tech wares 
some of the world 's more in
famous hackers have emerged more openly 
from Israe li uni versities . 

Yank i Margalit believes that 
thi s places Israeli virus- and 
copy-protection software at the 
techn o log ica l fo refront. His 
company, Aladdin Knowledge 
Systems, has produced more 
than 350,000 dongles in seven 
years and c la ims th at a lmost 
80 percent of the software sold 
in Israel is protected. His eyes 
light up as he fingers one of his 
dongles and explains the inge
nuity that is required in beat
ing the software thieves: " We 
always have to innovate to beat 
the hacker, espec ia ll y in thi s 
co untry." His techniques in
clude modify ing interrupts and 
creating write-only code, and 
even se lf-modi fy ing code, just 
to beat the ingenious pirate. 

A new hope appears to be 
dawning in Israel. The slowly 
emerging peace is bringing economic di vidends to Is
rael, espec iall y to its high-tech industry. 

Although it is st ill perhaps fa r off, someday it may be 
possible for a computer product to be judged not by its 
country of origin, but solely by the ingenui ty of its design 
and the quali ty of its implementation. Maybe that day 
will come sooner than we think. • 

Andy Redfern is BYTE 's U. K. /Europe bureau chiefbased 
in London. You can reach him on BIX as "aredf ern. " 
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Active Cowr 
Matrix system also 
avai/,ablefor only 
$3799 Features 
512 colors, plenty of 
contrast and superior 
video response. 

Now you can make your computing 
investment work twice as hard with the 
Northgate® ZXPortable:'" 

At first glance, this powerful solution 
looks like a desktop computer. And it is 
... complete with 486SX"'/25 power and 
pe1formance. But take a closer look. 
The heart of this system is actually an 
8.5"x 11" notebook computer. 

This insightful "two-in-one" engineering 
is ideal for corporate settings. The 
486SX/25 power speeds you through 
the most demanding applications. 

You get exceptional connectivity as 
well, letting you take full advantage of 
your existing network. 

O Copyright Northgatc Computer Systems, Inc., 1992. All rights resen ·ed. Norchgatc, ZXl'ortable, and the Northgatc 'N' logo are U.S. trademarks or registered U.S. trndemarks o f 
Northgate Compwcr Systems. 80486SX is a U.S. trndemark of Intel. MS-DOS, Windows and Microsoft arc U.S. trademarks or registered U.S. trademarks of r..-ticrosoft Corporation. 
All other procluclS and brnnd names arc U.S. trademarks and registered U.S. trademarks of their respective c:ompanies. Prices and spcc:ificatioiis subject to change without notice. 
Prices shown do not im:ludc shipping/handling charges and appropriate sales taxes. Nor1 hg;11c reserves the right to substitute components of equal or grcalcr qualit y or 



Double Du 


When business takes you out of town, 
simply slide the ZXPortable out of the 
docking station and take it with you. 
The quick, 120MB hard diive gives you 
excellent storage capabilities - even for 
Windows:" OS/2® and other complex 
operating systems. 

Select our popular $1999 monochrome 
system, or our Active Color Matrix model 
priced at an incredibly-low $3799. Either 
way, you'll enjoy sharp, 640x480 video and 
Advanced Power Management benefits. 
Docking station prices begin at just $599 
including 5.25" floppy drive. 

Call now and well explain all the other 
advanced features and service and support 
policies that made Northgate a leader. 

Call For More Information 
800-345-0178 

Major corporations, volume purchasers and 
government agencies call National Business 

Accounts: 800-858-0870 

GSA #GSOOK91AGS5193 PSOl 

Major Credit Cards, money orders, direct wire 
and approved company purchase orders accepted. 

"Solutions For Workgroups''"' 
7075 Flying Cloud Drive, Eden Prairie, Minnesota 55344 

performance. All items subjec1 to a\'ailabilit y. We suppo rt the cthiG1l 11sc of software. ·fo rcpo rc sofn,·are rnppighc violations. call the Soft\\'are Publishers Association's Anti- Pi racy 
Hotline at 1-800-388 PIRB. All srstems shipped with DiagSoft :~ QA Plus'~ software. *Monthly lease payments are based on a 36-month standard fair-market \':due open-ended 
lease. 12-60 month leasing options a\'ailable fo r qual ifi ed businesses. 
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New Macs for the 

Desktop and Road 


TOM THOMPSON 

To stay ahead of the pack in the highly comApple rolls out 
petitive personal computer market, Apple is up

inexpensive desktop dating its computers and introducing new ones 
as rapidly as possible. Apple is beefing up the 

systems, beefed-up aging Mac II line with two new members: the 
Mac llvi and Ilvx. The notebook. line is gaining notebooks, and 
the PowerBook 160 and 180. Finally , two other 

its first notebook/ Macs, the PowerBook Duo 210 and 230, are 
fresh on the scene. Duo comes from the ir dual 

docking station personalities. Alone, they act as 4'/2-pound note
books. When parked in a unique docking station, 
however, they function as desktop computers. 

These six new Macs come with System 7.1, a significant revision of System 7.0 that 
supports the new computers and manages 2-byte foreign- language typefaces. 

New Members of the Mac II Family 
The Mac IIvi (avai lable only overseas) and Ilvx share a IIci-style chassis, a 68030 
CPU, a SIMM socket for ROM upgrades, three NuBus slots, the usual 1/0 ports, and 
built-in video. The Mac IIvi operates at 16 MHz, and it has a socket for an FPU. The 
Ilvx's CPU and 68882 FPU are clocked 
at 3 1.3 344 MHz , and the unit has a 
32-KB on-board cache of 25-nanosec
ond SRAM (static 
RAM). (See the 
table for furth e r 
feat ure informa
tion.) 

If you ignore 
the new systems' 
different proces
sor speeds, much 
of this hardware 
seems like a 25 
MHz Mac Ilci, but there are differences. 
These new Macs have a metal housing 
that can support the weight of a 16-inch 
monitor. They also have a larger power 
supply (112 watts) to run half-height 5!4

The Mac /Jvx, I/vi, and the 

Duo Dock (inset). 


inch SCSI peripherals (e.g., a CD-ROM 
drive) that might occupy the big bay at the 
machine 's front. An internal bay accom
modates smaller 3~-inch SCSI peripherals. 

The main logic board has 4 MB of 
RAM, and you can expand memory up to 
68 MB. The ROMs are 1 MB . The Ilci's 
PDS (Processor Direct Slot) cache slot has 
become an accelerator slot in these com
puters. It 's missing the cache-control lines 
found in the IIci 's PDS slot , but all the 
processor bus signals are there, so you can 
plug the acce lerator board into it. 

The circuitry in the Ilvi ' s and llvx's 
built-in video recogni zes 12- to 14-inch 
monitors and is capable of supporting 16
bit-deep displays when you upgrade video 
memory. The video screen's frame buffer 
occupies dual-po1ted VRAM (video RAM) 
rather than residing in main memory. 

Sound capabilities on the II vi and IIvx 
are provided by a modified Mac LC ASIC 
(application-spec ific IC), rather than the 
Apple Sound Chip fo und in the Ilci. The 
ASIC handles sound input and output, and 
the sound circuitry musters a respectable 
7.1-kHz range at a 22-kHz sample rate. 
Finally, li ke the video frame buffer, the 
sound buffers live in VRAM, an arrange
ment that e liminates a performance hi t 
when sounds are played. 

Next-Generation PowerBooks 
The PowerBook 160 and 180 both use the 
proven PowerBook 140/170 design, wh ich 
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consists of a c lamshell hous ing w ith a 
68030 CPU, a built-in trackball , an army of 
1/0 connectors, and a SuperDri ve floppy 
dri ve. The usual micro phone j ack fo r 
sound input is present, and there's also a 
built-in mi cro phone near the hinge th at 
fastens the LCD screen to the computer. 

As do the ir predecessors, the Power
Book 160 and 180 weigh 6.8 pounds . Ap
ple equipped each with 4 MB of PSRAM 
(pseudostatic RAM). The PowerBook 160 
has a 25-MHz 68030 CPU and no FPU; 
it uses 80-ns PSRAM. The 180 has a 33
MHz 68030 CPU and a 68882 FPU; it uses 
70-ns PSRAM. For sound generation, they 
use the Enh anced Apple D ig ita l Sound 
Chip, which provides an I I-kHz frequen
cy range. 

Memory on the new PowerBooks is ex
pand able to 14 MB, up from the 8-MB 
limit imposed by the previous design. If 
you sim ply can' t fi t your fil es on an 80
MB SCSI hard dri ve, a 120-MB vers ion 
is avai lable. The I 0-inch-d iagonal back
li t LCD screens, engineered to be brighter 
with more contrast, support I 6 levels of 
gray. The Power Book 160 uses a super
twist LCD screen, and the 180 uses an ac
ti ve-matri x LCD screen. If you take your 
presentations on the road, a bui lt-in video 
port at the rear of the computer drives 12
to 16- inch color moni tors. 

The PowerBo k system software boasts 
some improvements as well. You can set 
the backlight to hutomatically switch off 
when the Power ook sits idle fo r a cer
ta in time in terva , extending battery li fe. 
The neatest system software feature isn 't 
new, however, coming fro m the low-end 
PowerBook I 00: A Control Panel lets you 
ass ign the SCSI ID of the PowerBook ' s 
main logic board. With the proper SCSI 
cable, this lets you mount the PowerBook 
160 or 180 's hard dri ve as a volume on 
your desktop Mac to easily move massive 
amounts of data between your desktop 
computer and the PowerBook. 

Is It a Notebook or a Desktop? 
Although it's nice to talk about exchanging 
fi les between an office Mac and a Power
Book to let yo u work on the road, the 
reali ty is that some of us can ' t afford two 
computers. Apple's answer for thi s is a 
new line of computers: the PowerBook 
Duos. These powerful yet li ghtwe ight 
notebook computers are designed to op
erate either stand-alone or inside a docking 
sta tion ca ll ed th e Duo Dock. T he Duo 
Dock provides ample expandability and 

resources. whil e the PowerBook Duos 
pack enough horsepower to function as 
desktop computers. 

The PowerBook Duo line comes in two 
versions: the PowerBook Duo 2 10, with 
a 25-MHz 68030 CPU, and the Duo 230, 
with a 33-MHz 68030 CPU. The Duos are 
small, dark slabs just 1.4 inches thick and 
we ighing on ly 4.2 pounds each. App le 
achieved the low we ight by using a mag
nes iu m frame that prov ides stru ctu ra l 
strength and acts as a heat sink. A smaller, 
recessed trackball he lps achi eve the com
puter's low profile. Nickel-metal-hydride 
batteries prov ide suffic ient power and 
should last 4 to 4'/, hours. 

Both computers use a 9-inch-cliagonal 
supertwist LCD screen that supports 16 
leve ls of gray . Standard memory is 4 MB 
of DRAM (80 ns for the 2 10, 70 ns for the 

230) located on the main logic board, ex
pandable to 24 MB via a memory board 
plugged into a RAM-expansion connec
tor. To add RAM, you remove the key
board , plug the memory board into the 
RAM connector underneath, and replace 
the keyboard . There's also a modem con
nector for an optional internal fax modem 
board . Like the PowerBook 160 and 180, 
the Duo carri es a built-in mi crophone on 
the case near the hinge. 

The Duos ' main logic board is packed 
with the 68030 CPU, I MB of ROM, an 
SRA M th at sto res power manageme nt 
code, DRAM, and custom ASICs. The 
main system-controller ASIC manages 
most 1/0, the sound system, and timing. 
A microcontroll er handles much of the 
power- sav ing operati on, and a Combo 
chip provides SCSI and serial I/O. The 

PRELIMINARY BENCHMARK RESULTS 

• CPU index FPU index • Disk index • Video index 

Mac Classic II 


PowerBook 160 


PowerBook 170 


PowerBook 180 


PowerBook Duo 210 


PowerBook Duo 230 


Mac llci 


Mac llvx 


Mac llsi 


Mac SE/30 


Mac llvi 


0 5 10 15 

Relative subsyste111 pe1formance of the new Macs. For all tests, a Classic II= 1. 
Higher numbers indicate better pe1formance. The Mac !lei didn 't have a cache 
board, and the llsi had an FPU. Exis1ing Macs ran Sys1e111 7. 0.1, while the new Macs 
ran be/a System 7. I software. The Duos were docked and had access lo an FPU. 
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THE NEW MACINTOSHES BY FAMILY 

Model 

Mac llvi 

Mac llvx 

PowerBook 
160 

PowerBook 
180 

PowerBook 
Duo 210 

PowerBook 
Duo 230 

Processor 

16-MHz · 
68030 

32-MHz 
68030 

25-MHz 
68030 

33-MHz 
68030 

25-MHz 
68030 

33-MHz 
68030 

Standard 
RAM 

Maximum 
RAM 

Slots Ports Dimensions (inches}; 
weight (lb.} 

4MB 68 MB 3 NuBus 1 ADB, 
2 RS-422 serial , 

DB-25 SCSI, 
sound input, 

sound output, 
video 

6 x 13 x 16.5; 
25 

4MB 68 MB 3 NuBus 1 ADB, 
2 RS-422 serial , 

DB-25 SCSI , 
sound input, 

sound output, 
video 

6 x 13 x 16.5; 
25 

4MB 14 MB Memory, 
fax modem 

1 ADB , 
2 RS-422 serial , 

HDl-30 SCSI, 
sound input, 
built-in mike, 
sound output, 

video 

2.25 x 11.25 x 9.25; 
6.8 

4MB 14 MB Memory, 
fax modem 

1 ADB , 
2 RS-422 serial, 

HDl-30 SCSI, 
sound input, 
built-in mike, 
sound output, 

video 

2.25 x 11 .25 x 9.25; 
6.8 

4MB 24MB Memory, 
fax modem 

1 RJ-11 , 
1 RS-422 serial , 

built-in mike, 
docking connector 

1.4 x 10.8 x 8.5; 
4.2 

4MB 24MB Memory, 
fax modem 

1 RJ-11 , 
1 RS-422 serial , 

built-in mike, 
docking connector 

1.4 x 10.8 x 8.5; 
4.2 

• Prices were tentative at press time. 

sound system has a frequency response 
of 7.1 kHz. 

It 's important to note, however, that 
there 's no 68882 FPU or built-in floppy 
drive, and while the I/O subsystems are 
present, many of the ports and their inter
face chips a.re absent. These lines and CPU 
bus signals get routed to a covered 152
pin expansion connector at the comput
er's rear. The connector communicates to 
the docking station. Besides thi s connector, 
the only other ports are a LocalTalk port 
and an RJ-11 socket for a modem board . 
The bulk of the fax modem board 's func
tions are implemented in software. This 
provides design flexibi lity for adding fea
tures, but it also burdens the CPU when 
sending a fax or data fil e. 

The Duo Dock docking station provides 
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what the PowerBook Duos lack. Outside, 
it resembles a Mac Hsi, but in front is 
a flat opening into which you insert the 
PowerBook Duo. At the rear are all those 
mi ss ing 1/0 connectors: ADB (A pple 
Des ktop Bus), two serial, SCSI (it uses 
the funky PowerBook HDI-30 connector), 
sound 1/0, RJ-1 1 modem passthrough, and 
DB-15 video. A SuperDrive floppy drive 
is located on the right side. Inside, the Duo 
Dock has a 75-W power supply, an FPU 
socket, and built-in video suppo1t for 12- to . 
16-inch monitors. You can expand VRAM 
to provide 16-bit co lor on 13-inch and 
VGA monitors. 

The station also has two NuBus s lots 
and room for an internal 312-inch SCSI 
hard drive. The housing is rei nforced with 
steel beams to support large monitors. In

side the Duo Dock, the expansion con
nector passes 110 and processor bus signals 
to the docking station's hardware and the 
1/0 ports in back. The Duo Dock charges 
the PowerBook Duo 's battery as neces
sary . 

Putting the PowerBook Duo into the 
Duo Dock is as easy as placing a videotape 
into a VCR. First, you move the expan
sion connector's hood and slip the Power
Book into the docking station. As the Duo 
slides into the Duo Dock, it blocks an op
tical sensor. Two hooks come forward , 
grab onto holes beside the expansion con
nector, and haul the computer inward the 
last 5 millimeters. This pulls the expan
s ion connector onto a plug inside the 
Duo Dock. A motorized, damped ejection 
mechanism gently pushes the computer 
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Configuration 
and price* 

4 MB RAM/40-MB hard drive: $2600 
4 MB RAM/80-MB hard drive: $2900 
5 MB RAM/80-MB hard drive, plus 

CD-ROM: $3400 

4 MB RAM/80-MB hard drive: $2949 
4 MB RAM/230-MB hard drive: $3319 

5 MB RAM/80-MB hard drive, plus 
CD-ROM: $3219 

4 MB RAM/40-MB hard drive: $2429 
4 MB RAM/80-MB hard drive: $2789 

4 MB RAM/120-MB hard drive: $3149 

4 MB RAM/80-MB hard drive: $3869 
4 MB RAM/120-MB hard drive: $4229 

4 MB RAM/80-MB hard drive: $2249 

4 MB RAM/80-MB hard drive: $2609 
4 MB RAM/120-MB hard drive: $2969 

partially out of the dock when you want 
to remove the computer. A security key 
can lock the Duo Dock so the computer 
can't be removed. 

You have two options if you need more 
than a LocalTalk connection or phone line 
while you're on the road. A PowerBook 
Duo Floppy Adapter provides an HDI-20 
floppy drive port and an ADB port. This 
lets you use either a portable SuperDrive 
(the same one used by the PowerBook 
JOO) or a low-power mouse with the com
puter. 

Your other option is to get a Mac Duo 
MiniDock made for Apple by SuperMac 
Technology. It provides all the I/O ports 
(i.e., ADB, two serial, HDI-30 SCSI, sound 
1/0, and external video) and the floppy 
drive port. With it, your Duo practically 

becomes a PowerBook 160 or 180, but it 
still weighs less than 6 pounds, since the 
MiniDock weighs about a pound. Both the 
Duo Dock and MiniDock have configu
ration ROMs that describe their devices 
and supply driver code to the Mac OS, 
much as the configuration ROM on a Nu
Bus board does. You can attach the Mini
Dock or Floppy Adapter and start using 
the devices without rebooting. The Mac 
Duos also have the screen-dimming and 
external SCSI drive features of the Power
Books. 

The Duo design has some nice touches. 
When you close the Duo's display, the 
latch sends a signal that tells the comput
er to go into sleep mode. If you put a sleep
ing Duo into the Duo Dock, a pin on the 
expansion connector in fo rms the Power 
Manager to put up an alert dialog box 
telling you to run Shutdown. At the same 
time, the Duo Dock ejects the computer. 
This lets you safe ly dock the computer 
with the power off; it a lso makes the 
PowerBook Duo scan the Duo Dock's 
hardware and reestablish any network con
nections when you dock it. This same pin 
also informs the Duo that a MiniDock or 
other expansion adapter is connected to 
the computer. 

Observations 
The Mac II vi and Ilvx are welcome mem
bers to the Mac II clan. They provide new 
features, such as the improved built-in 
video with a CD-ROM drive, at a reason
able cost. In the BYTE benchmarks (see 
the figure) , the prototype llvi system I 
looked at posted about the same speed as a 
Mac SE/30. However, the low-level BYTE 
benchmarks indicate that the IIvx, which 
barely edged ahead of a 25-MHz Ilci with
out a cache board , isn' t as fast as its CPU 
clock speed might indicate. 

Why is this? The explanation from Ap
ple is that while the CPU and FPU are 
clocked at 32 MHz, the Ilvx's main bus 
operates at 16 MHz, allowing the use of 
plentiful 80-ns RAM. Unfortunately, this 
also means the processor waits for memo
ry reads and writes to complete, which de
grades performance. 

The PowerBook 160 ' s and 180' s 
screens are a marvel to behold: crisp and 
bright. They make the PowerBook 170' s 
ac tive-matrix screen look drab by com
parison. The benchmark results indicate 
that the 33-MHz PowerBook 180 should 
be a powerful midrange computer. It eas
ily fills the yawning performance gap be
tween the 25-MHz Mac IIci and the 40
MHz Mac Ilfx-something I had hoped 

the Ilvx would do. With the built-in video 
port, I expect to see a lot of office desks 
populated with a PowerBook and a color 
monitor. 

The PowerBook Duos are perhaps the 
ultimate in powerful yet lightweight Mac 
computing. They're 2.6 pounds lighter 
than the PowerBooks, but as the bench
marks show, the Duo 210 and 230 deliver 
the same processing punch as their°Power
Book counterparts. Their weak areas are 
the lack of an FPU and no built-in floppy 
drive. This limits you only on the road, 
however, since the machines have access 
to both when parked in the Duo Dock. 

The Duo Dock is perhaps the best im
plementation of a docking station I've yet 
seen. There are no cables to move, and a 
lot of thought has gone into making the 
computer's parking and removal effort
less and foolproof. 

The big question for potential notebook 
owners is whether to buy a PowerBook or 
a PowerBook Duo. If you need to crunch 
numbers or want a self-contained Mac with 
a floppy drive and all the I/O ports, a Pow
erBook is the way to go. If you're a fanat
ic about weight, the PowerBook Duos de
liver the same performance in a li ghter 
package. If you need a floppy dri ve or 
some I/O connections, you can use a Duo 
MiniDock with the computer, and the com
bined system still weighs less than a Pow
erBook 160 or 180 by over a pound. • 

Tom Thompson is a BYTE senior editor 
at large with a B.S.E.E. from Memphis 
State University. He is an associate Ap
ple developer. You can contact him on B!X 
as "tom_thompson" or on the Internet at 
tomt@bytepb. byte. com. 

THE FACTS 

Mac Ilvi, Mac Ilvx, PowerBook 
160, PowerBook 180, PowerBook 
Duo 210, PowerBook Duo 230 

Options: 
Mac Duo Dock, $1079; Mac Duo 
MiniDock, $589; PowerBook Duo 
Floppy Adapter, $135 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(800) 776-2333 
(408) 996-1010 

fax: (408) 974-6412 
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As they say, it's all in the genes. Introducing the 
ft ThinkPad™ from IBM. The slickest, sleekest little 
number that ever crunched one. A mere seven-and
a-half pounds of brains and beauty that begs you to 
take it anywhere. And once you own one, that's exactly 
what you'll do. 

Introducing 


The top-of-the-line ThinkPad 700C sports a 
screaming 486 SLC™ 25 MHz processor. But it's built for 
comfort too. There's a surprisingly roomy interim; 
with a full- size, ergonomically designed keyboard. And 
a screen that literally bends over backwards. 

Strategically placed on the keyboard is a little red 
spot called the TrackPoint IC It does what a mouse would 
do with a few miJlion more years of evolution. Nothing 
dangles; it's part of the soul of the machine. You can 
operate it with one fingertip. And it lets you think on 
any terrain, even one without any flat surfaces. 

The ThinkPad's screen is a thing of almost aching 
beauty. Its 640 x 480 VGA resolution is sharper than 
that of many desktop computers. It displays 256 colors. 
And it's the biggest screen on any notebook. So it's very 
easy on the eyes. 

The ThinkPad comes standard with things some 
other notebooks don't even offer as options. Like 4MB 

'Depending on usage and configuration ...MSRP. Dealer prices may vary. !Warranty 
information avai lable from the Personal Systems HelpCenter or an IBM authorized dealer. 
700T warranty is available in USA and Canada only. tt ln Canada, ca ll 1800465-7999. 
IBM is a registered trademark and ThinkPad, HelpWare, HelpCenter, SLC and TrackPoint II 
are trademarks of International Business Machines Corporation. PRODIGY is a registered 
trademark of Prodigy Services Company. © 1992 IBM Corp. 

J 

Its mother was 
Its father wa 
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of memory upgradable to 16MB. 120MB of hard disk 
space. Pre-installed DOS 5.0 and PRODIGY.®You can 
soup it up with a turbo -charged 486SLC2 50/25 MHz 
processor- just one of the upgrade products IBM 
offers. And the hard disk is 
removable, so it's easy to 
upgrade and share your 
ThinkPad, not to 
mention the great 
security and virtu
ally unlimited 
storage. 

ThinkPad blows 
the doors off its 
competition in an 
even more surpnsmg 
arena. Price. Any 
ThinkPad in the 
line will give you more 
for your money- and for 
your psyche-than any other 
notebook. 

1f you have questions along the way, ThinkPad 
Models 700C and 700 are supported by HelpWare~ 
an invaluable service package that includes a three-year 
international warranty! 

ThinkPad Model 700C Model700 

Processor 486 SLC/25 MH z 486 SLC/25 MHz 

Display 10.4" Active Matrix 
256-Color Screen 

9.5" Monochrome Display 
64 Grayscale Screen 

Battery Life• 2-4 Hours 3.8-7.5 Hours 

Weight 7.6 Lbs. with Battery 6.5 Lbs. with Battery 

Warranty 3 Years (International) 3 Years (International) 

Price.. $4,350 $2,750 

For more information or an IBM authorized 
dealer near you, call our Personal Systems HelpCenter'" 
24 hours a day, 7 days a week at 1 800 772-2227.tt 

Then just park one in your lap and see 
what happens. 

= =-::::. ==®-- -~ ----,_
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CA-REALIZER-Now For ALimited Time Only $99. 


ove 

INTRODUCING 
THE EASIEST BASIC 

DEVELOPMENT 
SYSTEM FOR 
WINDOWS. 

royalty-free with the run
______, time module that's includ

ed. And you can generate 
an installation disk with 
the push of a button. 

Compared to Visual 
BASIC, CA-REALIZER®is 
half the cost and twice 
the product. 

Develop applications 
using the familiar proce
dural language model and 
a large array of powerful 
tools. You don't need to 
learn all kinds of confus
ing new techniques. Just 
type in programs or 

~ 
;dgel

TechnofoQJ 
Group 

~ 

PC Computing said, "No 
other Windows BASIC can 
match it for power and 
breadth of features'.' 

ti,,,, ··"''."""'""' I @! 
:. 11\ITE 
.. ~··\12'·11· 0== 

w:'::~~o INU i3@ ·!1 

design them visually with FormDev. It's an interactive 
L__ -----~~ WYSIWYG, point and click tool 
i CA-REALIZER' : that generates code. With a sin-

i gle command you can add 
1 

1 Programmable Application Tools 
· .:: :I like spreadsheets, charts, text edi

1 tors, animation, graphics tablets 
and user-friendly forms. And 
CA-REALIZER offers many feaI: tu res other BASICs don't, like 

_ _J automatic array processing. 
Arrays are re-dimensioned and processed automatically. 
Algorithms can be written as formulae instead of com
plex looped expressions. 

Once an application is complete, you can compile it 
into a stand-alone Windows application and distribute it 

~ nnt:l I 'A·..··.·.*P 11 m_:_-1r __· ' LWJ lLJllJ .1111m~ IRl ID . 

REALIZER VisualBASIC 
In teractive WYS IWYG Application & Form Designer v v 

Ge nerates Use r Access ible & Modifiable BAS ICCode v 
Familiar Procedu ral Programming Model v 
Integrated Full-Featured Debugge r v 
Single-Stepping, Ca ll-Tree, Variable Disolay v 

Auto mati cally Expandable DynamicArrays v 
Full Range Of l' ast Array Operators & !' unctions v 
Mathematical, Statistical, Date-Time Functions v 
Dynami cAddition & Removal Of Form Objects v 
Fully-In tegrated Programmable Application Tools: v 
Charts, Spreadshee ts, Tcxl Ed ito rs, Graphics. Animation, Scheduler v 

Ability To Run Mul tiple Applications Simultaneously v 
Full Support For DOE& DLLs v v 
Direct MD ISuoport & SerialCommunications Library v 
Import/ Export Of 1-2-3 , Excel, CA-S uperCalc Files v 
Extensive Co ntext-Sensiti ve On-Line Help v v 
Cli pArt Li brary With Over 250 Bitmaps v 
QuickBAS ICVe rsion 7.0 Compa tibility Li braries v 

Don't waste ~nother day trying GOMPUTER® 
to figure out Visual BASIC. . . 7fSSOCIATES 
Leave that for your compet1t1on. Softwar~uperior by design. 

ii•~~ Wirn ~ CA-Realizer

© Computer Associates International. Inc.. One Compurer Associates Plaza. Islandia. NY 11788-7000. All product names rererenced herein are trademarks or their respective companies. 
CA-REALIZER Release 1.0 and Visual BASICRelease 1.0 compared I0/ 92. Cost comparison based on Visual BASICRelease 1.0 Suggested Retail Price. PC Computing quote appeared I0/ 91, pg. 90. 
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to find a SELECT or UPDATE statement. 
Access wraps a rich set of table, query , 
form, and report objects around its SQL.Microsoft's 
Using these alone-without any program

Windows Database 

JON UDELL 

Microsoft's long-rumored Windows database SQL and ISAM data 
has finally anived, and it's been worth the wait. 


meet Visual Basic In brief, Microsoft Access is a marriage of SQL 

(Structured Query Language) and Visual Ba


in Access, Microsoft's sic, and it's a happy union. 
The Access development environment is apowerful new 

tour de force of user-interface design. MDI 
database tool 	 (Multiple Document Interface) child windows 

contain multiple active tables, forms, and re
ports. The object editors and subeditors man

age hundreds of properties cleanJy, offering drop-down lists of vaJjd options wher
ever possible. You can hop instantly between design and execution modes using 
toolbar buttons. Drag-and-drop opportunities are pervasive. And intelligent assis 
tants help you create standard forms and reports, specify visual motifs (e.g., chis
eled or embossed), and populate them with database fields. 

In Access, you can program on two levels: macros or an embedded language 
called Access Basic, which extends Vi
sual Basic in several ways. Access Ba
sic' s new data types include tables , 
queries, forms, and fields. It also adds 
some handy features not in the cmTent 
version of Visual Basic: variant d"ata 
types that convert between strings and 
numbers as needed, group property as 
signment for multiple selected objects, 
and listboxes that you can populate by 
means of user-defined callback func
tions . 

Because macros and Access Basic 
functions can call each other, there are 
always several approaches to any pro 
gramming problem, which is a good 
thing. However, I found that the two lan
guages can differ subtly in how they in
teract with data and user-interface ob 
jects . Understanding the best uses of 
each will take time, although it's clear
ly a key to proficiency with Access. 

SQL Without Programming 
Although it speaks a SQL dialect na
tively, you'll have to go out of your way 

mjng-you can cover a lot of ground. 
Consider my test application (see the 

screen). It relates a parent table of authors 
to a child table of articles through an in
termediate table that handles the many-to
many relationship of authors to articles. 
Access can enforce referential integrity, 
and I exploited that feature to ensure that 
the intermediate table would reject entries 
contairung authors or articles not present in 
their respective primary tables. The au
thor table includes a whimsical map field 
with an active OLE link to a Paintbrush 
bit map. Both tables feature VCR-style 
controls. They are fully editable and lock 
automatically in multiuser mode. The find 
drop-down listbox presents a picklist of 
authors, and the filter drop-down li stbox 
offers a list of fields available for filter
ing. All this took zero lines of code. 

Like most SQL databases, Access main
tains a single disk file per database, storing 
multiple tables within that file. It's not a 
database server, however. In a multiuser 
situation, each Access client must fetch 
records from shared storage and process 
them locally. conti1111ed 

... ... 

Bratt1eboJ 

.... 

Little or no programming yields impressive results, thanks to the rich set ofobjects 
available to the Access developer. 
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With the Open Database Connecti vity 
driver, though, you can connect Access to 
remote SQL servers . The beta version of 
Access I tested came with the generic Win
dows ODBC driver and an ODBC setup 
sc ript for Microsoft 's SQL Serve r. In 
sta lling the Windows dri ver makes Ac 
cess (or any ODBC-aware Windows ap 
plication) a potential cl ient of SQL Server 
(or any ODBC-aware SQL data source) . 
Running the SQL Server script adds the 
necessary stored procedures on the server 
side and drives the golden spi ke. 

Access can attach and work with Para
dox, dBase, and Btrieve files. (FoxPro sup
port is in the works, but it won't be avail 
able when Access ships.) Access includes 
engines that understand Paradox, dBase, 
and Btrieve eng ines, and it will main ta in 
fore ign indexes in place. That means that 
Access and, say, Paradox can enjoy li ve 
multiuser access to shared fil es. Access's 
update capability wi ll also be a great en
hancement to products such as Btrieve and 
FoxPro. 

A ltho ugh it lacks Fox Pro's bl az ing 
speed when querying s ing le tables, Ac 
cess ho lds its ow n, and it reall y cra nks 
through mult itable queries. Queries con
tinue to run in the bac kgro und even as 
you ' re editing the fi rst screenful of data 
a rea l productivity boon. Access is sim 
p ly a tremendous piece of work. Multius
e r re lati onal database progra mming fo r 
Windows remains a daunti ng task, but I 
can ' t think of a better too l for the job. 

Jon Udell is a BYTE senior technical edi
tor at large. You can contact him on BIX as 
"judell " or on the Internet atjudell@byte
pb.byte.com. 

THE FACTS 

-~, \.. 
Microsoft Access 
$695 

.: I '.ilt":'~J_\.I 
. ~'Jrt; ..ii 

System requirements: 
A 386 or higher with DOS 3. 1 or 
higher, Windows 3.0 or higher, 4 
MB of RAM, and JO MB of avail
able hard drive space. 

Microsoft Corp. 

i Microsoft Way 

Redmond, WA 98502 

(800) 426-9400 

(~06) 882-8080 

fax: (206) 936-7329 

Circle 1163 on Inquiry Card. 

Apricot XEN·LS II Adds Multimedia Value 


GLEN ROTH ES, SCOTLAND:-Ac
cording to an old English saying, noth 

ing is a barga in if you d idn't need it in the 
first pl ace. In these times of acute reces
s ion, multimed ia has been hyped merc i
lessly as the future of computing, g iv ing 
suppl iers something to do with ava il ab le 
computing power. Thi s is the approach 
that Apricot Computers seems to have tak 
en with its Apr icot XEN-LS II, a mul ti
med ia sta ti on th at b ri ms w ith adde d 
va lue-value, that is, if you need it. 

The XEN-LS II is designed li ke a PC 
buye r' s Christmas stock ing. It ' s packed 
full of everything you could possibly want: 
Apricot 's propr ietary LOC Techno logy 
security fea tures, plug-and-play network
ing, profess ional audio (it 's equipped wi th 
a CD-ROM dri ve, stereo speakers, and a 
software mixing desk), and large amounts 
of memory and storage space. The ques
tion, however, is, will people buy a sys
tem with so many extra features when their 
value remains unproven? 

The XEN-LS II we looked at was a 66
MHz 486DX2-based machine with 16 MB 
of RAM, a 200-MB hard drive, and a high
resolution Super VGA 17-inch color mon
itor. The system uni t is a wide, low-slung 
charcoal gray box. On either side sit speak
ers (w ith volume contro l). Floppy dri ves 
are fitted snugly above the spea kers. In 
the center of the plastic facade is a drawer 
that protects the optional CD-ROM drive. 

The profess ional audio capabilities qual
ify the XEN-LS II as MPC comp liant 
that is, in line with the spec ifications laid 
down by a group of manufacturers , led by 
Microsoft, that make up the MPC consor

ti um. Apricot has been more realistic than 
the group about the power requirements 
of the base system. The XEN starts with a 
486SX/25, ra ther than the MPC-standard 
minimum of a 16-MHz 386SX. 

The configuration we tested costs £3825 
in the U.K. G iven that the average price 
of other reputable 66-MH z 486DX2 ma
chines has fallen to around £2000, this is a 
s teep price fo r the added hardware and 
software . Va lue as ide, thi s system is im
press ive. ft accepts sound input from five 
sources : ex ternal microphone or system, 
the MIDI interface, audio signals from PC 
applications , and the in terna l CD player 
and FM synthes izer. It allows playback of 
separate sound streams, too: Add a sultry 
voice-over to background music, for ex
ample. The system software incl udes Mi
crosoft's W indows for Workgroups, so if 
you have ano ther mach ine, an Ethernet 
cable is all you need to build a network. 

The networking fea tures are based on 
an Inte l 596 Ethernet coprocessor. In con
junction with Apricot 's local-bus technol 
ogy, it speeds perfo rmance by intelligent
ly routi ng network J/0 tasks away from 
the main processor. Apricot is one of the 
fi rst vendors to build the Intel Ethernet co
processor onto the motherboard. 

Mul ti.med ia will no doubt come into its 
own when companies, parti cularly with
in Europe, are confident enough to invest 
in hardware and softwa re deve lopment. 
But the average computer buyer is still go
ing to check every item on the features list 
to see whether it ' s necessary and whether 
he or she can bu y it fo r less e lsewhere. 
The XEN-LS II is a great machine, but it 
may offer more than most users need. 

- Louise Cole and Andy Redfern 

THE FACTS 

Apricot XEN-LS II 
with a 486DX2/66, 16 MB of RAM, 
a CD-ROM drive, a 200-MB hard 
drive, and a 17-inch color Super 
VGA moni tor: about $6500 (£3825) 

Apricot Computers 
3500 Parkside 
Birmingham Business Park 
Birmingham 837 7YS 
U.K. 
+44 21 7177 Lr7 l 

ax: +44 21 7177799 
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The Sound Choice 

In Multimedia Upgrade Kits. 


If upgrading 
your PC to MPC 
standards sounds 
good to you, we can 

make it sound even 
better.With amultimedia upgrade 
kit from Creative Labs. 

For only $799, you get the only 
multimedia upgrade kit with 
Sound Blaster™Pro, winner of the .. 

MULTIMEDIA WORLD Readers' ~· · I 
Choice Award for "Best Sound -.!!!!e..

Board!' Experience true-to-life 8-bit ...:.:~ 
stereo audio effects from applica
tions and games. With MIDI adapter 
cable and sequencing software, 
plus a 20-voice, 4-operator FM 
music synthesizer, Sound Blaster 
Pro is one sound investment! 

And that's only the beginning. 
There's a high-performance CD
ROM drive that surpasses MPC 
specifications. Plus a FREE library 
of CDs that will open your PC to 
all the possibilities of multimedia 
computing. Over $3,000 worth 
of the hottest CD titles for multi
media authoring and enhanced 
education, entertainment, and 

:::;::s • ' -. 
•' ' ·"'' '~ -.(y ' - < . >.: . 
..~ I 

productivity capabilities for 
your computer. 

You get Microsoft®Windows"" 
3.1, Microsoft Bookshelf,® a 
reference resource with an 
encyclopedia, thesaurus, and 
ictionary. Microsoft Works for 
indows,™an integrated pro

uctivity package. MacroMind® 
ction! ;'" Authorware®Star"' 
dTempra™from Mathematica, 

presentation tools for DOS and 
Windows. Sherlock Holmes, 

Consulting Detective, the award
winning mystery game. And 
many, many more. 

The Sound Blaster Multimedia 
Upgrade Kit. At only $799 !To 
find out more, visit your computer 
retailer or call Creative Labs at 
1-800-998-LABS. 

And see why choosing our mul
timedia upgrade kit is the most 
sound decision you' 11 ever make. 

Sound Blaster is atrademark of Creati ve Labs, Inc. C R ;." A T I V:::::: 
All other marks are owned by their respective compan ies. © 1992 Creative Labs, Inc.All ri ghts reserved . - 1 \ 

International inquiries: Creative Technology, Lid.. Singapore Te l 65-773-0233 Fax 65-773-0353 c R E A T 1 v E L A s s , 1 N c . 

~fiE~(fmn-n~ffD\\a2lll:JJJ®]fall "92 Sands Con~ent~on Center Booth #3222\:tY ~~ 1111111 lYi!I~ (((1)) Ballys Mult1Med1a Showcase Booth #B910 

Circle 172 on Inquiry Card. 



Fast To~ Even 


When you own a Northgate® ZXP"' 
system, you'll never have to worry about 
what the future of computing holds. That's 
because Northgate designed total 486 
upgradability into every one of these 
powetful systems - from 486SX/25 to 
OverDrives. You can also choose from a 
complete selection of networking options. 

These systems feature our unique ZIF 
socket that gives you the most cost-efficient 
upgrade path on the market. In fact, all it 
takes is a flip of a lever and a new processor. 
Select our Slim Line TM with 32-bit local bus 
video and virtual caching, or one of our 
three Elegance'" cabinet styles. 

Call now and one of our sales reps will help 
you select the system that's right for you. 

Here's One Of Our Feature-Rich 
"Solutions For Workgroups" 

Intel® 80486DX/33 MHz processor 

ZIF (Zero Insertion Force) socket for 
easy upgrades 

• 	 4MBRAM 

lOOMB hard drive 

l.2MB 5.25" and 1.44 MB 3.5" floppy 
drives 

1024 x 768 color monitor 

MS-DOS®5.0 

Microsoft® Windows"' 3.1 and mouse 

• 	 Award-winning service and support 

30-day money back guarantee 

©Copyright Nort hgate Computer S )'SlCm s, Inc., 1992. :\II rig h t.~ reserved . Nonhgatc , SlimLinc, Elcgam:c, ZXP, and the Nonhgatc ·N' logo are U.S. t rademark.~ or registe red 
U.S. trademarks of No11hga1c Com puter S)'Stems. 801186SX, 80486. Ovcr Drive :11ul 1hc Intel Inside logo arc U.S. ll~1dcmarks of Intel. r-.·IS- DOS. Wimlows and Microsoft arc U.S. 
trademarks or registered U.S. trademarks of Microsoft Corpo1~ 1tion . QA Plus™ d iagnostid pcrfo rmancc sofl warc, provided with a ll ZXP systems, is :1 U.S. trademark of DiagSoft. 
A..11 ot her prod ucts and br.i nd names arc U.S. Lrademark.~ and registered U.S. tr:1demarks of their respecli \"c companies. Prices shown arc i11 U.S. dollars and do nm include 



·Faster Tomorrow. 


Northgate ZXP 486DX/33 
Configured As Shown 

SlimLine TM z:xpn• 486DX/33 ....$2299 
(Lease it for $85.06 per month)* 

Elegance TM ZXP Space-Saving 
Desktop Case ....... .. . ...... ......$2349 
(Lease it for $89.91 per month)* 

Elegance ZXP Desktop Case .. . ..$2399 
(Lease it for $88.76 per monthf' 

Elegance ZXP Tower Case ......$2499 
(Lease it for $85.47 per month)* 

486SX/25, 486DX2/50, 486DX2/66 
and OverDrives are also available. 

Call For More Information 
800-521-1496 

Major corporations, volume purchasers and 
government agencies call National Business 

Accounts: 800-828-6132 

GSA #GSOOK91AGS5193 PSOJ 

Major credit cards, money orders, direct wire and 
approved company purchase orders accepted. 

"Solutions For Workgroup~'rn 
7075 Flying Cloud D1ive, Eden Prairie, Minnesota 55344 

shipping/handling d 1argcs or approp1ia1c sales caxcs. Offe r valid in the U.S. and Canada 011ly. Prices and spccifa::nions subject lO change \\'ithout notice. Non hgate resen ·cs the 
right 10 substitute components of t."C1ual or grea ter qual i1y or performance. All items subjcc1 to ;u<!ilabi licr. Wl' support che eth ica l use of soft\\·are. To repon soft wart' copyright 
violations.c.11\ thc Software Pu blishers :\ liSOCiacimls :\m i- Piracy Hotline at 1-800-388-PIKB. *Monthl)' lease 1x1ymcnt.~ are l:><L\etl on a 36-momh st.,ndard. fa ir market \-J luc 
open-ended lease. 12-60 month l e;L~ing options a\':tilabll' for qualified businesses. 

http:violations.c.11
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Microsoft's Small-Screen Debut 

0 n the Mac, QuickTime has 
turned multimedia from a 

hollow buzzword to a vibrant 
technological frontier. Quick
Time's most visible contribu
tion is a standardized scheme 
for capturing, storing, and play
ing back digital full -motion 
video. Microsoft has finally 
taken the wraps off its answer 
to the video component of 
QuickTime: Video for Win
dows. 

Video for Windows, for
merly known as Audio-Video 
Interleaved (AVI), is a software 
module that plugs into Win
dows 3.1. Like QuickTime, it 
creates a hardware-independent 
foundation for full-motion video. The beta 
version of Video for Windows I looked at 
included drivers for a handful of video
capture boards. I used the Video Blaster 
from Creative Labs installed in a Uniq
486/50. The video was brought in from a 
Panasonic AG-7650 Super-VHS industri
al VCR and a Sony V-deck computer-con
trollable Hi8 VCR. 

Video for Windows installs through 
Windows ' loadable driver mechanism. It's 
unclear what form the software will take 
when it ships, but the beta version includ
ed an automated installation procedure that 
set up all of Video for Windows' compo
nents. Video for Windows includes an 
MCI (Media Control Interface) driver that 
adds the A VI video media type to Win
dows' multimedia extensions. MCI pro
vides the Video for Windows program
ming interface, using simple commands 
such as open, play, and seek to control 
the playback of video files. 

Microsoft provides a fairly capable cap
ture program, VidCap, in its package. Vid
Cap shows the flexibility of the system 
underneath it and provides a remarkably 
broad range of choices that lets you tune 
the ratio between quality and storage space. 
You can set audio parameters as you would 
in any Windows 3.1 audio program; you 
can choose 11-, 22-, or 44-kHz rates, in 8 
or 16 bits and in mono or stereo, for each 
new capture you do. Similarly, you can 
set the video-capture frame rate, resolu
tion, and bit depths (i.e., 8, 16, or 24 bits 
per frame) before you start to record. 
Freshly captured files are recorded raw, 
with no compression. 

Video for Windows processes 8-bit vid
eo using an interesting palettizing scheme. 
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VidEdit handles rudimentary 
cut-and-paste editing. It's miles 
below Adobe Premiere, but it's 
good enough to illustrate Video 
for Windows' capabilities. 

The inevitable tendency is 
to compare Video for Windows 
to QuickTime, especially since 
Apple plans to get QuickTime 
running under Windows . 
Compared to QuickTime on 
the Mac, I think Video for 
Windows looks better. What 

~KO/sec 
gives Video for Windows an L=1tl F1omc1 

Full Size: 1920[) bytes edge is the multimedia infraD £.ey frame evc1y [=:II F1ame1 

Comp1cued: 3054 bytes0 Ped frames lor CO·ROM plQ..11back structure it plugs into. Win
Ralio: 15 l: 

jJ!S9 

Incoming video is instantly matched to a 
user-defined palette. You can load and 
save palettes by name. The default palette 
displays captured video in shades of gray. 
You can set the number of colors occu
pied by the video, so you can leave room in 
the palette for other Windows applications. 
A palette is attached to a captured clip, ei
ther by loading it from disk or by running 
a special palette-capture function that 
builds a palette by analyzing a series of 
captured video frames. 

This is a good approach. If you want 
your palette to be dominated by flesh tones, 
you can select a portion of your video that 
primarily features people's faces. What 
VidCap can't match directly in the palette 
you select, it approximates with dithering. 

Raw AVI files can be compressed after 
the fact by firing up Microsoft 's videoed
itor, VidEdit. The beta kit included a set of 
software-based compression algorithms. 
Like other elements of Video for Win
dows, the software compressors are 
supremely tunable, letting you target a spe
cific data transfer rate to cover fast and 
slow hard drives and CD-ROM drives. For 
some of the compressors, a sliding scale 
lets you set the relative video quality . Low
er quality settings negatively impact the 
video's appearance. 

VidEdit ' s compression interface (see 
the screen) is unique: It puts up a preview 
window that lets you see a continuously 
updated video frame (which you select) 
that is run through the compressor in re
sponse to changes in the compressor set
tings. Once you tune the compressor , 
VidEdit reinterleaves and compresses the 
data, showing each frame as it ' s com
pressed. In addition to compression , 

dows' multimedia extensions 
provide developers with a uni
fied programming interface to 

digital audio, MIDI, CD audio, animation, 
video overlay, external video device con
trol , and now digital video. On the down
side, Video for Windows retails for $199, 
whereas QuickTime is part of the Mac 's 
system software. 

With Video for Windows , Microsoft 
closes the gap that once made Windows 
a second-class multimedia environment. 
The real measure of its future success will 
be the speed with which vendors move to 
implement it in their software. If Apple 's 
experience with QuickTime is any indi
cation, you'll be seeing a lot of digital 
video on Windows desktops soon. 

-Tom Yager 

THE FACTS 

Video for Windows 
$199 

System requirements: 
A 16-MHz 386SX or higher with a 
multimedia PC audio board, an 8-bit 
or greater VGA board, and a large 
hard drive or CD-ROM drive. Video 
capture and playback require a 33
MHz 386 or higher wi th a video
digitizing (or capture) board and 
Windows 3. 1. 

Microsoft Corp. 
l Microsoft Way 
Redmond, WA 98502 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
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Here. 


There. 


STAYING PRODUCTIVE 
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The HP DeskJet Portable. 

$599. 

Hewlett-Packard presents the DeskJet 
for thejet set. The new HP PeskJet 
Portable printer lets you create great
looking documents anywhere you go. 

It's small enough to fit in a briefcase 
and weighs mily 4.4 pounds. But the 
DeskJet Portable prints high-quality 
300 dpi black and white text and 
graphics on plain paper, transparencies 
or labels. 

It's everything you expect from your 
office printer in a portable package. 
Compatibility with most major software. 
A fast print speed ofup to three pages 
per minute. A wide variety of typefaces, 
sizes and styles. And Hewlett-Packard 
in]\jet technology, so you don't have to 
sacr~ce print quality for portability. 

The Desk.Jet Portable is built tough to 
take more than the usual amount of 
jostling. And, to make it even more 
versatile, an optional rechargeable 
battery is available, along with a World
wide Rapid Recharger, a 50-page cut
sheet feeder and a handy carrying case. 

To top it off, the DeskJet Portable has 
a price tag befitting its small size . .Just 
$599~ Who says you can't take it with 
you? Call 1-800-552-8500, Ext. 7108,t 
for the name of the authorized HP 
dealer nearest you. To receive informa
tion by fax call l-800-333-1917, choose 
HP FIRST, document #9606. 

DeskJet Printers 
Make it happen. 

F//~ HEWLETT'~' J!¥J2 flewlcct -Packard Ccimpa11y PE 122 1fi 
·suggested U.S. list. prit't:. Optional r:u t - sla~.·t ft"f'(lcr nnt indudl'd. 
t in Cauada l-all J-800-!387-:ltHii, ExL 7108. a!~ PACKARD 



A world of change is coming. 
Portable products like computers and cellular phones are 

fast becoming a part of our everyday life. And as the market 
for these portable products grows and shifts to mass retail 
distribution, so will consumer demand for a readily available, long 
lasting rechargeable battery. 

Introducing DURACEL~ Nickel-Metal Hydride Rechargeable Batteries, a limited 
number of standard sized packs that will soon be conveniently available in millions of 
retail outlets worldwide. Exactly where your portable products must be found if you 
hope to gain a larger share of the growing consumer market. 



Consider the advantages DURACELL Rechargeables 
offer you, the manufacturer. Up to 40% longer life 
than ordinary nickel-cadmium. Freedom from the 
burden of custom pack design and inventory. 
Reduced product costs and cycle time to market. 
Worldwide availability of replacement packs. 

DURACELL Nickel-Metal Hydride Batteries can 
make your portable computers and cellular phones 
as convenient, affordable and consumer friendly as 
your changing market demands. Join Duracell in a 
power partnership today. 

Circle 189 on Inquiry Card . 
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NEWS 

FIRST IMPRESSIONS 


Is It a Penbook or a Notebook? 


W ith the fai lure of Momenta earlier 
this year, the wisdom of adding pen 

functionality to a notebook PC has been 
called into question. Was Momenta ' s de
s ign wrong, or is there simply no demand 
for pen-based notebooks? Grid Systems 
is about to answer these questions with its 
Convertible pen-based notebook, which I 
have been using in its preproduction fo1m. 

A brief examination of the Convertible 
revea ls just how compromi sed the Mo
menta design was . At first glance, Grid ' s 
system looks similar to many of the verti 
cally oriented pen systems (e.g., the NCR 
3 125). It ' s an 11 %!- by 9X- by I %!-inch, 5%!
pound tablet that you can crad le in your 
arm. Press two tabs on e ither side of the 
unit , and the screen li fts up and til ts to a 
viewing ang le, revealing a keyboard un 
derneath (see the photo). 

In contras t, Momenta 's design was big
ger and heavier th an most notebooks . It 
used a separate keyboard and required a 
custom-made carrying case to transport it. 
The capper was that it was priced high at 
nearl y $5000. It made trade-offs to the 
point where it was neither an adequate pen 
system nor a usable notebook PC. 

G r id seems to have fo und a middle 
ground with few compromises . Powered 
by a 25-MHz Inte l 386SL, the Convert
ible comes standard with a 120-MB hard 
drive, 2 MB of RAM, a PCM CIA 2.0 slot, 
and a 387 math coprocessor. The VG A 
video is backlit. The machine is ruggedly 
built-a Grid hallmark-with a tempered
glass screen overlay and magnesium case. 
Windows for Pen Computing is standard. 

Grid sacrificed a few keys on the key
board . The most important ones are the 
cursor-control keys (i.e., PageUp, Page
Dow n, Home, and End), although those 
functions are accessible by two-key com
binations. The floppy dri ve is an external 
uni t. C laimed battery life is a subpar 2%! 
hours. The most important trade-off, how
ever, is the price. Although Grid had not 
released pricing in fo1mation as of this writ
ing, the company said that the Convert
ibl e would be about $500 more than its 
Mode l 1660 noteboo k, whi ch se ll s fo r 
about $3000. 

You can get equivalent notebook func
tionality, sans pen input, for about $ 1500. 
You will pay roughly $3000 for a similar
ly config u1:ed pen system. Assuming you 
need both pen input and a full y functional 

Deep Purple Fire 

S ii icon Graphics, Inc., began showing 
up at Mac in tosh trade shows a few 

months ago. As one SOI rep resentati ve 
ex plained: "We believe Mac users are in 
teres ted in the best leve l of techn ology 
rather than the least common denomina
tor. " SGI is try ing to make the Indigo ap
pealing to the Macintosh community. You 
can expect popular Mac desktop publi sh
ing prod ucts (e.g ., Adobe Ill ustrator and 
Photoshop) to become avail able for SGI 
systems. These app lications stre tch the 
Mac to its limi ts, but imagine them run
ning on a relatively low-price, high-per
formance graphics workstation such as the 
Iris Indigo. 

Now, thanks to SGI 's R4000 upgrade 

notebook , the Convertible represents an 
estimated sav ings of $ 1000. 

Grid says the Convertible is " the firs t 
pentop fo r eve ryone." The company is 
hoping to profit from the established base 
of Windows users and the anticipated in 
troduction of Windows applications adapt
ed for pen input. 

Putting a dollar value on the added func
tionality is difficult. You have to consider 
not only the additional cost of the hard
ware, but also the cost of the pen-enabled 
software. It ' s unlikely that notebook users 
will make the inves tment just to have the 
convenience of a pen devi ce. First-time 
buyers or users looking to upgrade , how
ever, might fi nd pen capability compelling 
if the trade-offs are few. For note book 
users a lready co nsidering a pen device, 
the cho ice is clear. Grid offers the best 
choice to date for combining the world of 
the pen with the world of the notebook. 

-Michael Nadeau 

THE FACTS 

Convertible 
Price not ava ilable at press time. 

Grid Systems Corp. 
472 11 Lakeview Blvd. 
Fremont, CA 94538 
(800) 222-4743 
(5 10) 656-4700 

fax: (5 10) 683-0902 

Circle 1166 on Inquiry Card. 

fo r the R3000-based Iri s Indigo, you can 
gel an even better price/performance val
ue . You can power your Indigo with the 
same processor as the one in SGI' s Iris 
C rim so n (see " F irs t of the Red -Hot 
R4000s," July BYTE)-the 64-bit super
pipe lined Mi ps R4000SC . Even though 
SGI isn ' t the first Unix company to try to 
tap the Mac market, it may be the most 
like ly to succeed, because it has already 
established itse lf fo r superiority in graph 
ics performance. 

Before I powered up the 64-bit Indigo, 
the only distinctive fea tures I noticed were 
the little red R4000 snap-on hood orna
ment and a daughterboard (with a mon
strous heat sink) mounted on the CPU card. 

continued 
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Now you can compile 
most dBASE IV applica

ensure it performs to specifications. 
Then use the DPREP programto compile 
it and produce an executable, .EXE file 
that gives you all the speed and efficien
cy CA-Clipper®is famous for. 

The CA-Clipper/Compiler Kit For 

Finally. dBASE IV provides compatibili
Four years after Ashton ty and database interoperability 

Tate promised it to you, CA is with most dBASE IV applica
proud to deliver tions. And it's implemented 
the CA-Clipper/ using the open architecture of 
Compiler Kit CA-Clipper, 
you've been including 

~d~~~~~:d~:;t:S1 waiting for. the pre The
place to CA-Clipper S.Olfor 

ee,;:.;;t,-;::,;:,~~~:;:' processor, the 
;..~to~:,,~~f'J,':,~;~~ Extend System Future 

tions in just three easy steps. First, cre and the RDDs. Qf
ate an application using all the dBASE Call 1-800 CALL 
IV tools you're already familiar with. CAI for the name of Xbase 
Next, test and optimize the code to your nearest dealer 

Seep/. Create appllcacions usingJamiliar Step 2. Test and optimize code co ensure ir per- Step 3. The COMPILE command invokes the 
dBASE IV roofs and 11tt1icies, oreven the dBASE IV J orms according tospec!ficatio11s. DPREP program. lfno errors are derccted, the riSSOCIATES 
Applications Generator. t~~~fc1,~a;::~';:~,~~'j/fe/~~'%1/)~kprocedures, Software superior by design. 

and a free statement 
of direction entitled "The Future of 
Xbase''. Call right now. 

Haven't you waited long enough? 

(AOMPUTER® 

© Computer Assoc iates Internat ional , Inc., One Computer Associates Plaza, Islandia, NY 11 788-7000. 1-800 CALL CAI. dBASE and dBASE IV are registered trademarks of Borland International, Inc. 
All product names referenced herein are trademarks of their respective companies. 
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''fEAlURES, COMfORT, POWER, AND 

Actually, we'd say impossible 
to beat. And so will you. 

Just compare Express notebooks to 
the competition - the way leading 
computer publications have been 
doing. And you'll see that we have the 
most features at the lowest prices. 

You'll see why Computer Shopper 
(8/92) said the Express 325NXL was 
".. . destined to be the power accessory 
of the future." Why Computer Buying 
World (8/92) praised its "small, light, 
attractive and reasonably priced 
package." Why PC Magazine (8/92) 
said the 325NXL is the notebook made 
for "those looking for a good value at 
the $2,000 price point." 

And why there should be no 
question which notebook computer to 
buy. 

11 will help you get 

your work done comfort

ably at the right price. 11 


PC Magazine, August 1992 

These are the notebooks you've 
been waiting for - whether you need 
a 25MHz 386SX like our 325NXL or a 
25MHz 486 like our 425CXL. As 
Computer Buying World said, 
"CompuAdd Express' 325NXL has most 
of the extras every notebook should 
have." So does the 425CXL. And 
they've got performance, too. PC 
Magazine gave the 325NXL high marks 
on video and graphics benchmarks 
and on battery life tests - "the third
highest score of the 70 systems tested." 

Our super-twist backlit liquid crystal 
display has 64 levels of gray scale and a 
.30mm dot pitch. It measures 9.4" 
diagonally. 

We install a 9600 baud fax/ 
2400 baud modem, both with 
send/receive capabilities. And 
we include Quick Link II fax/ 
modem software FREE. 

Brightness and other display controls 
are on the keyboard surface. 

Most notebook microprocessors run at only 
16MHz or 20MHz. Ours run at 25MHz. 
425CXL contains Cyrix CX4865LC; 325NXL 
contains AMD 386SX. 

Sleep button and built-in power 
management logic for up to 3 hours 
battery life on the 425CXL; 3 to 4 hours 
on the 325NXL. 

High density 1.44MB 3.5" 
internal floppy drive. 

Two click buttons work with the 
trackball to select icons and 
commands. 

See for Yourself. Express Has The Most features 


Based on PC Magazine Survey. August 1992 

True notebook size (8.5"xl 1 "x2") 

11The clear winner. .. with 
its terrific balance of 
performance and extras. 11 

Computer Buying World, 
August 1992 



PRICE REAllYTOUGH TO BEAT." 

Weighs only 5.3 pounds, even 
including the battery. Add the AC 
adapter, and it still weighs only 6.6 
pounds. 

425CXL includes a math coprocessor; 
325NXL contains socket for Cyrix 
FasMath™ 83587 math coprocessor 

One serial port, one parallel 
port. External 800x600 VGA 
video, PS/2 keyboard and PS/2 
mouse connectors. 

Both the 425CXL and the 325NXL have 
an BOMB hard drive, and both have 
4MB of RAM - so big Windows 
programs run great! 

101-key function keyboard 
implemented with 84-key layout 
has an IBM "feel" because it's 
made by Lexmark, formerly IBM's 
keyboard division. Fullsize 
function keys, too! 

Built-in trackball with 
200dpi for accurate 
pointing. 

Our FREE carrying case has 
a shoulder strap and 
pockets. Pack adapters, 
diskettes and other 
supplies. 

Inverted "T" arrow keys are in the lower right 
hand corner, where they belong. 

FREE LotusWorks integrated 

business software pre-loaded. . ......... iii!! 
......... .-:·----

: : :~~I 
· - ....... iii!! 


FREE AC wall adapter ··---ii
MICROSOFT 
WINDOWS 
READY-TO-RUNFREE·~ . -~-

~· · Windows 3.1 and MS DOS 5.0 

Computer Shopper, August 1992 
Express 3 2 5 NXL ~~~~~~~, 1~::r~i; 
Computer Shopper wrote that "The built-in 2,400bps fax/ 
modem is snazzy" and called the keyboard, sliding door 
covering ports and general design 
"an admirable piece of work." 
PC Magazine wrote: "The Lexmark 
keyboard is comfortable to use. WAS~ 
Large and prominent function keys 
are ranged along the top, and the 
cursor keys are in an inverted-T ~1,895layout just left of the trackball." 

Computer Buying World also praised Lease for only $70/Ino 

the keyboard, which it said "is 

remarkably well laid out." 


Express 42 5 CXL The 425CXL has all the 
terrific features that made its 

386 partner so popular. But it has extra speed, thanks to 
its Cyrix CX486SLC microprocessor. 

This processor is smaller than other 486 chips, so it 
fits easily into a portable computer. It uses less power 
than other 486 chips, so you're less likely to run out of 
juice in the middle of a big job. Yet it has a built-in 
cache. And the 425CXL contains a math coprocessor, so 
applications that use floating point instructions are swift 

indeWAS~ 

~2,245 
Lease for only $83/mo 

The 425CXL has a built-in math 
coprocessor. You can add one to your 
325NXL. So programs that use 
floating point inst111ctions 111n 17 
times faster than an equivalent 
system without a coprocessor. Test: 
PC Tech FFT. 

Comeu~ 

TO ORDER, OR FOR INFORMATION ON 


OUR FULL LINE OF DESKTOP SYSTEMS, CALL 


800-925-3525 

12301 Technology Boulevard, Austin, Texas 78727 


Hours 8am-6pm (CST) M-F 512-219-1800 Fax 512-219-2890 


We accept MasterCard, VISA, Express Charge, money orde~. certified checks (please allow ten doys for processing), COOs, compony ond institutionol purchase orde~ (minimum initial purchose $250, thereafter $50 with approved credit) ond wire tronsle~. 
Shipping charges ore cokuloted according to weight ond distance. Texas residen~. please odd appropriate locol soles tax. CompuAdd Express will replace or repair defective hordwore, softwore and consumable items. A 15 percent restocking fee may be chorged. 
All return items must be occomponied by a return merchondise authorization (RMA) number. CompuAdd Express sells and services equipment within the United Stoles only and will pay no customs, duties or tariffs on return ed merchandise. Pnces and product 
descnptions ore subiect to change without notice. CompuAdd Express is not liable for domoge due to om~sions or lypogrophicol erro~. Acopy of our limited worronty is ovoiloble pnorto sole from your soles representative. 
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NEWS 

FIRST IMPRESSIONS 


After I added power and started running 
applications, though, it was obvious that 
the Indigo's distinctive deep-purple case no 
longer contained an ordinary RISC pro
cessor. The system was now working with 
a 64-bit processor and 1 MB of secondary 
general-purpose cache memory connected 
to the CPU. (There' s also 8 KB each of 
instruction and data primary cache mem
ory.) 

The video hasn't changed from that in 
the R3000-based machine. As with the 
original Indigo system, all GL (Graphics 
Language) operations that would other
wise be handled by a dedicated graphics 
board are accomplished in software, and 
the 24-bit color is dithered for 8 bits in 
hardware. 

The advantages of having a 64-bit pro
cessor didn't become apparent until I tack
led compute-intensive work with high pre
cision. It may seem unlikely that a tiny 
desktop workstation such as the Iris Indi
go would run applications that take ad
vantage of the processor depth of the 
R4000. Remember, though, that the Indi
go comes from the leader in systems for 
creating and viewing 3-D image render
ing and animation. A single 24-bit-color, 
1280- by 1024-pixel image needs 3.75 
MB; 45 seconds of video (at only 24 
frames a second) requires more than 4 GB. 

Although the Indigo is limited to 384 

MB of RAM, the trend is to take advantage 
of virtual memory addressing and memo
ry-mapped files. For the kind of applica
tions that SGI workstations are destined 
to run, 32-bit processing clamps down the 
possibilities. 

Thanks to the R4000, my integer per
formance moved from 47,000 Dhrystones 
per second (on the R3000 Indigo) to 
108,000 Dhrystones per second. My dou
ble-precision floating-point performance 
(BYTE's Unix benchmark) increased from 
13,000 loops per second to 22,000 loops 
per second. 

Credit these performance increases to 
the superpipelined R4000 (it runs at 100 
MHz internally while maintaining a 50
MHz appearance to the external bus) and 
to a floating-point processor that's internal 
to the single CPU chip. Even programs 
compiled for the R3000 processor will run 
noticeably faster. To take full advantage 
of the R4000, though, you must recom
pile programs specifically for it. 

In spite of these impressive performance 
increases, some aspects of the system (in 
particular, spawning new processes and 
system loading) show little or no im
provement from having the powerful 
R4000 64-bit processor. 1f your system 
performance demands are focused on the 
speed of creating and killing processes, 
you'll have to reconfigure your Unix ker

nel or step up to the Crimson. 
The R4000 Indigo offers image manip

ulation and graphics design power to Mac 
users (or anyone else, for that matter) at 
a price/performance level beyond that of 
even a Quadra with graphics coprocessors. 
If SGI continues in this direction, the In
digo is going to be an attractive Unix al
ternative to the Mac. 

-Ben Smith 

THE FACTS 

R4000 upgrade for R3000 
(includes heavy-duty power supply), 
$6500 
R4000 base system (with 15-inch 
color monitor and 16 MB of RAM), 
$12,485 
R3000 base system (with 15-inch 
color monitor and 16 MB of RAM), 
$7995 

Silicon Graphics, Inc. 

2011 North Shoreline Blvd. 

Mountain View, CA 94043 

(800) 800-4744 
(415) 960-1980 

fax : (415) 961-0595 

Circle 1167 on Inquiry Card. 


High Speeds, Low Prices from Gateway and Hyundai 


When we heard that Gateway and 
Hyundai both had DX2/66 VESA 

(Video Electronics Standards Association) 
local-bus systems priced at $2995, we had 
to take a closer look. Fortunately, both 
companies had preproduction systems we 
could try out. 

On paper, the Gateway 2000 4DX2
66V looks like a screamer. Inside the AT
size desktop enclosure is a 33-/66-MHz 
486, arguably the fastest Intel-compatible 
processor available-this week at least. 
The system is also turbocharged with an 
external 64-KB cache, which is expand
able to 256 KB. 

For additional speed, the processor is 
connected to one of the first implemen
tations of a VESA VL-bus local bus with 
two slots. One of these local-bus slots is 
taken up by a new A TI Technologies Jocal
bus video card with l MB of VRAM 
(video RAM). This card can display up to 
64,000 colors and resolutions ofup to 1280 
by 1024 pixels. Also on the local bus is 
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an IDE drive controller connected to a 340
MB hard drive. 

Contrary to common expectations, this 
power does come cheaply- relatively 
speaking. The system, with a 15-inch col
or monitor, two floppy drives, 8 MB of 
memory, Windows 3.1, a mouse, and one 
Windows application, has a direct-from
Gateway price of $2995. 

How fast is this thing? Very. Prelimi
nary tests with BYTE benchmarks give 
this system very high CPU and video in
dexes. This may be the machine to beat in 
the DX2 series. 

Call it a reverse of the Asian model of 
computing: Hyundai, in order to get clos
er to its U.S. customers, has moved its PC 
manufacturing, marketing, and develop
ment operations from South Korea to San 
Jose, California. Expect Hyundai Elec
tronics America to introduce 40 desktop 
and notebook PCs by the end of the year. 

HEA's plan is to compete head-on in 
the U.S. with companies such as Gateway 

2000 and Dell. The preproduction Hyun
dai 466D2 we previewed was a VESA 
VL-bus 486DX2/66 system with a Super 
VGA monitor, a 200-MB hard drive, 128 
KB of write-back cache memory (ex
pandable to 256 KB), 4 MB of RAM, and 
two floppy drives. 

When running compute-intensive ap
plications like a Windows word proces
sor or a 3-D modeling program, the Hyun
dai system turned in impressive results. 

HEA shipped the system with a 33-MHz 
chip. A few days later, the 66-MHz Over
Drive upgrade arrived. Upgrading the sys
tem wasn't much of a fuss. All it involved 
was rotating a lever, pulling out the old 
chip, aligning a dot to a notch, and drop
ping the new processor in the socket. Even 
so, new users may find the procedure com
plicated. To take advantage of the speed 
upgrade, you need to verify that your jump
ers are proper! y configured, and the jump
ers are somewhat hidden under the re
movable hard drive, which is mounted 



WATCOM SOL 
Developer's Edition 
Complete client/server develop
ment tool allows you to develop 
and deploy single-user standa lone 
applications, and to develop 
applications for use with the Network Server Edition 
(sold separately) Includes: Single-user database server 
(both 16 and 32-bit vers ions); ACME application deve l
opment system; Embedded SOL/C preprocessor; SOL 
librariesforWATCOM C, C/386, MS C/Cttand BC/Ctt 
List: $795 Call for special 
FAX cetem #: 1683-0010 introductory price! 

CAD/CAM Developer's Kit/DXF 
Personal 2.0 
Acollection of Cfunctions which read and write DXF files . 
It supports all Auto CAD Release 10 entity types including 
LINE, ARC, CIRCLE, POLYLINE (curves); TEXT and DIM; 
INSERT; ATIDEF and ATIRIB (insert Attributes). All 
information is in 30 format. Also provides access to all : 
Header va riable, table entries, and blocks. Block inserts 
maybe exploded to any nesting depth 

Ours: $525 Building 
List: $599 ~ 

FAX cetera #: 2809-0003 ~ Block 
Software 

N-TRAIN™ 
N-TRAIN for C: The ultimateneural network funct ion 
library Fast, powerful, numerically stable, easy to use. 
Takesfull advantage of 386/486 hardware. Available for 
Zortech C/Ctt and other popular 32-bit compilers. 
N-TRAIN for neural shell: Industrial strength neural 
network development system. Trains nets fast, handles 
huge problems reliably. 
CLibrary List: $329 Ours: $289 
w/source List: $469 Ours: $419 

Devel. System List: $747 Ours: $669 
FAXcetera #: 1004-5401 

SlickEdit 
Programmer's editor now with 
mouse support (DOS, OS/2, 

I 

Microsoft C/C++ 
The best way to create Windows 
and MS-DOS Applicationsl 
Microsoft Foundation Classes en
capsulate full Windows functional

LJl• 
~ 

ity into 60 reusable classes, providing more of what you 
need. Use MFC with existing Ccode and make direct 
calls to the Windows API. Microsoft's compact P-code 
can reduce the size of generated code by as much as 50% 
and you get the sma ll est, fastest code available from a 
PC-based C/Ctt Compiler 
List: $499 Ours: $309 
FAX cetera #: 1269-0014 

Microsoft Test 
Makes comprehensive testing 
easier, reduces testing codes and 
val idates the quality of software as 
you write it. Test the production 
version of any appli cation for the 
Windows environment. Capture 
simple test scripts with arecorder or create sophisticated 
scripts in the TestBasic macro language. Catch bugs faster 
and produce fu lly functional programs in less time, for 
lower overall development costs. 
List: $395 Ours: $279 
FAX ce tera #: 1269-0035 

Outside In for 
Windows 
Outside In for Windows is a file 
viewing and data import utility.Use 
it to copy data from 90 word pro
cessing, database and spreadsheet ~ 

formats to the Clipboard with formatting intact. It also 
prints files and launches appli cations. Use it as astand
alone utility or as part of Norton Desktop, Windows 3.1 
or the major word processors.Outside In supports DOS, 
Windows and Macintosh files. 
List: $89 Ours: $69 
FAX cetera#: 1001-2001 

dANALYST Gold 6.0 
A complete multi-user development environment for 
the Cprogrammer. Standard features include complete 
source code generation for Microsoft Windows SOK 
including relational DBMS interactions with full SOL 
client-server capabilities. Create source screens that 
make calls to Video Libs and DBMS calls to create 
comp lete applications, not just video 1/0. 
SPECIAL OFFER! 
List: $495 Ours: $79 
FAX cetera#: 1873-0001 

l.!Jii?~fiil.ll.!Eff® 
INTERNATIONAL , 

Call Programmer's Paradise® Today! 
And mention this ad when placing your ord er! 

(CORSOFT Division) 

GUARANTEED 
BEST PRICES* 

Should you see one of these products 
listed ata lower price in another ad in 
this magazine, CALL US! We' ll match 
theprice,andstillofferoursamequality 
service and support! 

Terms of offer: 
• Offer good through December 31, 1992 
• Applicable to pricing on current 

versions of software listed. 
• Oecemberissuepricesonly. 
' Offer does not apply towards ob~ous 

errorsincompernors' ads. 
• Subj ect to same term s and 

conditions 

I 
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Developers, we're here to serve you. 
Programmer's Paradise offers the world's 
largest selection ofsoftware development 
tools andutilitiesatguaranteedlowprices. 
Ifyou don'tsee whatyou want, callus! And 
don't forget to ask for our free comprehen
sive catalog. 

NEW VERSION! Next generation 

of industry standard C/Ctt develop

menttoolfor Windows. Theeasiest, 

fastest way to create Windows apps, 


• just point and click. New arch itec
ture uses Switch-lf"Code Generation Modules for gener
ating ANSI C, MFC Ctt or OWL Ctt code, among others. 
Award-winn ing Visual Prototyper lets you test the look & 
feel and make changes on the fl y. TrueCode technology 
ensures that user code is preservedduring code regenera
tion. Generates Windows .EXE w/fully commented C or 
Ctt source. CUA &SAAcompliant. 
List: $995 Ours: $695 
FAXceteralf. 2602-0003 

386/486 Development 
Intel 386/486 CCode Builder 575 
Lahey EM/32 5.0 1015 
MetaWareHigh C/Ctt 669 
Phar Lap 3861DOS-Extender 435 
Prof. Pasca l Ext DOS 749 
SVS Products CALL 
WATCOM C9.0/386 599 
Zortech Ctt Devel. 3.0 445 

Basic 
Dazzle/VB 269 
GFA Basic fo rWindows 235 
MS Basic PDS 349 
ProB as 5.0 169 
Q+E Database/VB CALL 
Realizer CALL 
Visual Basic/Win CALL 
Visual Basic Prof. Edition 337 
Visual Basic for DOS 139 
Profess ional 325 
Competitive Upgra de CALL 

C/C++ Compilers 
Borland Ctt 319 
w/Appl. Frameworks 539 

High C/Ctt CALL 
Microsoft C/Ctt 7.0 325 
MS QuickC for Windows 139 
Turbo Ctt 69 
for Windows 112 

C-Application Generators 
CASE:W Corporate CALL 
dANALYST GOLD 89 
PRO-C 99 
WindowsMAKER Prof. 695 

-

ED 
The Programmers 


Editor for Windows 


At last! A fu ll-featured windows
based programmers editor is here! 
ED is setting the standard with fea
tures like background compilation, 
automatic code indenting and completion, hypertext func
ti on/procedure lookups, "smart" language-specific editing, 
afast "C" extension language, Windows Toolbar,unlimited 
undo and redo, keyboard macros and remapping, and 
emulation of popular DOS edi tors (BRIEF, Wordstar, Oedit, 
Norton). Discover the Windows editing tool for the 90's. 
List: $269 Ours: S199 
FAX ce temlf. 0233-0011 

CComrr.unications 
Breakout II 
CAsynch Manager 
CComm Toolkit 
Essential Co mm 
Greenleaf Commlib 
Greenleaf ViewComm 
OuickComm 
SilverComm CAsync 

225 
175 
139 
295 
339 
319 
119 
195 

OPTLINK 3.0 for 

Windows 


OPTLINK 3.0 for Windows adds 
true smart-linking and p-code 
support for C/Ctt 7 .0. The 
World'sFastest Windows linker, 

C Screens 
C-scape 449 
C Windows Toolkit 386 179 
Greenleaf Data Windows 335 
Instant Windows 419 
Island Pro Pak 489 
QuickWindows Advanced 119 
VC Screen 125 
Vitamin C 339 

,I 

OPTLINK is a drop-inrep lacement for LIN K. Supports all 
compilers and assemblers that generate standard .OBJ 
files. Slash your link time and eliminate the need to run RC 
besides! No limits on application size or complexity. 
Supports CodeView 3.x and 4.x Generates 16-bit .EXEs 
and .DLLsfor both Windows and OS/2 
List: $350 Ours: $315 
FAX cetera If. 1769-0002 

PROOUCT OF THE 

MONTH: 


Microsoft Visual 

Basic 2.0 


NEW! The fastest way to program for Windows just got 
faster. When you need to create a Windows appl ication 
quickly, nothing offers the sheer productivity of Microsoft 
Visual Basic 2.0 Standard Edition. A visual development 
environment, fl exible programming language, and fast 
runtime execu ti on make this the shortest route to ful l
featured Windows applications. The Professional Edition 
includes messaging and data access capabilities. a wide 
variety of add-on tools, and more. 
Standard Edition List $199 Ours: CALL 
Professional Edition List: $495 Ours: $337 
FAX ce teralf. 1269-0033 

C- Additional Products 
C-Doc 170 
C-Doc Professional 269 
MKS LEX&YACC 199 
PC Lint 99 
Phar Lap 2861DOS-Extender 435 

C++ Libraries/Util ities 
CttViews 449 
Codebase 4.5 295 
Greenleaf Comm++ 169 
KPWintt CALL 
object-Menu 269 
Object Professional for Ctt 199 
Poet 369 
Rogue Wave Math.ht+ 269 
Rogue Wave Tools.ht+ 269 
Style 199 
Win++ 185 
Zinc 3.0 399 

http:Tools.ht


GUARANTEED 

BEST 

PRICES!Deve 
 r • 

Database Development Pascal 
Clarion Prof. 449 Topaz 89 

Util ities 
386MAX 
After Dark 

72 
32 

350 
91 

159 

Micros oft Visua l B as i c for DOS 
Clippe r 499 Turbo Pascal fo r Windows 11 2 
Data Boss 3. 5 CALL Turb o Pascal Professional 225 
dBASE IV 569 Turbo Professiona l 109 
FoxPro 489 Prototyping
FoxPro Competitive Upg. CALL 
FoxPro Distribution Kit CALL 

Dan Bricklin 's Demo II 21 5 

Pa radox 4.0 569 Show Partn er FIX 315 

G+E Data base Library 279 Version Control 
R&R Code Generator 179 MKS RC S CALL 
Si lverCl ip/Fo xSPCS 239 Sourcerer's Apprentice CALL 
WATCOM SOU Dev. Edit. CALL SourceSa fe 199 
Network Server Ed ition CALL TLIB 125 

WATCOM C 9.0/386 
Develop and debug 32-bit appli
cations for extended DDS. Windows, 
and OS/2 2.0 with the mostcomplete 
32-bit C development package 
avai lable. Includes the royalty-free 
DOS/4GW DOS extenderby Rational 
Systems, components from MS Windows SOK, compiler, 
linker. debugger, profiler, plus numerous development 
tools. Supports other industry standa rd 32-bit DOS 
extenders. Create ADS Applications for AutoCAD or 
embedded systems deve lopment. 
List: S895 Ours: S599 
FAX ce tera #. 1683-0001 

Editors Windows Development 
Brief 95 
ED CALL 
Multi Edit 89 
Multi Edit Professional 139 
SlickEdit 149 
Vedit Plus 149 

CCo mm Toolkit/Win 269 
dBFast Windows 395 
lnstallSHIELD 349 
Ka nsmen Produ cts CALL 
Magic Fields CALL 
MS Test 275 
Norton Desktop 2.0/Win CALL 

FORTRAN 
Lahey F77-E M/32 5. 0 1015 
Lahey F77L 535 

ObjectVision 109 
ProtoG en 99 
RoboHelp 449 
Realizer CALL 

MS FORTR AN 315 Sma lltalk V/Windows 395 
WATCOM FORTRAN77/9.0 449 SGA: Robot 449 

Graphic Libraries 
Ba by Driver II 239 

WindowsMAKER Prof. 695 
Windows Teach 110 

BLACKHAWK dGT 310 
Esse ntial Graphics GUI 135 
Essential Gra phics Kern al 179 
Graf/Drive Plus Dev. 269 
graphic s-MENU 209 
GX Effects 2.0 179 
GX Graphics 224 Phone Orders 

Bar Co de Library 
Blue MAX 
Dr. Switch-ASE 
DVT !Data Vis. Tool) 
HI JAAK 
Hold Everything 
Iconic/Query 
INSTALIT 
La bel Master 
MKS Toolkit 
Norton Anti-Virus 
Norton Commander 
Norton Utilities 6.0 
Dpt-Tech Sort/Merge 
PC Tools Deluxe 7.0 
QE MM 386 
SpinRite II 
UpShot 

CALL 
189 
179 
219 
119 
429 
199 
99 
99 

119 
11 9 
129 
68 
59 

139 

Awa rd-wi nning productivity-now 
available forDOS I Draw fo rmsand !Ii 

controls, write event-procedures, 
use and create custom controls-in 
DOSI Create al l-new apps or com
bine with existing C/Ctt or Pascal 
code. High ly compatible with VB/ 
Wi n for multi-platform deve lop
ment. Even run existing MS Quick Basic/Basic PDS codel 
Includes a native 80x86 compiler that creates 100% 
standalone :EXE fi les, 386 code generation, MOVE overlays, 
an integrated ISAM and much more! 
List: $199 Ours: $139 
FAX cetera#. 1269-0039 

GUARANTEED BEST PRICES* 
ShouldyouseeonC?oftheseproductshstedatalowerprice inanotheradinthis 
magazine, CALLus 1We'll match the price, and still offer our same quality service 
andsuppMI 

Terms of offer: 
• Oller good through December 31, 1992 • Offer does not apply towards obvious 
• Applicabletopric1ngoncurrent crrorsincompet1tors ' ads . 

versions ofsoltware listed. 
• Decemberissuepricesonly. " Subject to same terms and conditions 

ProtoGen 3.0 
NEW VERSION ! Th e in
dustry standard for code 
generation and prototyping 
Windows applications. De
velop the user interface of 
yo ur application using Visua l 
prototyping methods. ProtoGen generates expert leve l, 
commented codefor ANSI C, Microsoft MFC Ctt, Bo rl and 
OWL Ctt, Turbo Pascal, and Microsoft NT Win32. All 
gene rators included 1 User Code is preserved from one 
generation to thenext. It'seasy and fast. 
list: S199 Ours: S99 
FAXcetera 11. 2553-0002 

GX Text 2.0 
ICO N-TOOLS 
lmageM an 
Menuet 
NAPCAD/3D 
PGL 

134 
135 
359 
319 
79 

179 

Mon-Fri 8:30 AM-8PM EST. Sat 930 230 EST We accept MC. Visa. AMEX. Dome sticshipments. 
ple ase add' $6 per itemfor shi pping/handl ing. Items which weigh fifteen pounds or more will be 
charged at actu al UPS ground rates. Domest ic COD sh ipmen ts. pl ease add $4 . Rush serviceavailable. 
Mail or FAX/ International Orders/ Domestic Purchase Orders Phone number requi red . 
Returns Sub ject to $25processing charge per product. 

TGL2D, 3D 
Victor Ima ge Li brary 

linkers/Profilers 
. RTLink/Pl us 
Blinker 
PLink86 + 

CALL 
179 

FAX ccrm1 ' 1908) 389-8173 Call from your FAX telephone and follow the instructions to 
receive more in fo rma tion on the products featu red above ! 
Corporate Accounts Call CO RSO FT, our corporate sales division. Ask about vo lume purchase 
ag reem ents . 

CORPORATE (CORSOFT): 800 422-6507 

r-

Circle 113 on Inquiry Card. 
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FIRST IMPRESSIONS 


sideways over the motherboard. 
The inside of HEA's 33/66 system is 

roomy indeed. The system has six 16-bit 
slots; one VL-bus expansion slot, which 
was taken up by the same ATI local-bus 
video card found in the Gateway system; 
and seven (four 3!1-inch, three 5X-inch) 
storage bays. The advanced CMOS Setup 
program lets you change or enable/disable 
the addresses for the on-board COM and 
LPT ports, automatic IDE drive-type de
tection, and an anti virus boot block. 

Perhaps the most interesting element of 
both the Gateway and HEA machines is 
their ATI VESA local-bus graphics adapt
ers. Not only does the card improve the 
performance of the systems' displays of 
standard graphics images, it has built-in 
drivers to support Microsoft's Video for 
Windows. With the ATI card, you can play 

full-screen (i .e ., 1024- by 768-pixel) 
movies in 65,000 colors at 30 frames per 
second. 

The Gateway and Hyundai systems we 

previewed pack a lot of value for less than 
$3000. Expect other PC vendors to follow 
suit. 

-Rich Malloy and Dave Andrews 

Gateway 2000 4DX2-66V 
$2995 

Gateway 2000 
610 Gateway Dr. 
P.O. Box 2000 
North Sioux City, SD 57049 
(800) 523-2000 
(605) 232-2000 
fax: (605) 232-2023 
Circle 1168 on Inquiry Card. 

THE FACTS 

Hyundai 466D2 
$2995 

Hyundai Electronics America 
166 Baypointe Pkwy. 
San Jose, CA 95134 
(408) 473-9200 
fax: (408) 943-9567 
Circle 1169 on Inquiry Card. 

Juxtaposing "HP" and "Low-Cost" 


Hewlett-Packard's new 486N series rep
resents what's become a familiar trend 

in the PC marketplace: a low-cost entry 
from a high-end vendor. In introducing its 
inexpensive desktop series, HP follows in 
the footsteps of Compaq, IBM, and DEC. 
But HP has put more on the line than these 
others: It' s risked its cachet among engi
neers, who associate HP with top-shelf 
equipment in everything from oscillo
scopes to Unix workstations. Can HP make 
a low-cost PC up to its own reputation? 

Frankly, yes. I tested an HP Vectra 
486/33N, the middle configuration in HP's 
486N line. The Vectra 486/33N combines 
excellent components with high integra
tion to deliver a very usable configuration 
for $2299. The design also indicates that 
attention has been paid to expandability, 
ease of maintenance, and ergonomics. For 
example, the system board supplies both 
25- and 33-MHz clocks and has proces

sor sockets for chip upgrades. 
The system board is a model of high in

tegration, a big contributor to reliability. 
The most noticeable motherboard features 
are the two CPU sockets (one soldered in 
on my 486DX model), a VLSI 486 chip 
set, and the on-board Super VGA. HP in
cludes an S3 graphics accelerator wired 
to the CPU local bus for excellent video 
performance; the graphics system also sup
ports high-resolution and high-refresh-rate 
monitors. 

The system's N designation comes from 
the bundling of HP EtherTwist or token
ring cards in some models. HP also in
stalls DOS and Windows, and it includes a 
mouse in most configurations. 

What's missing? Well, expansion is liJn
ited by the 70-watt power supply, three 
ISA slots, and little room for disk storage, 
but that is justified in a network client 
workstation. More critical is its lack of 

BYTE LOW-LEVEL BENCHMARK INDEXES 

The lack ofsecond-level cache memory prevents the HP Vectra 486/33N 
from competing with higher-end systems. The unit performs well in video 
testing under Windows, however. (Higher numbers are better.) 

HP Vectra 486/33N HP Vectra 486/33u Compaq Deskpro 433i 

1.39 1.41 
2.31 2.31 
1.28 0.98 
1.49 1.63 

CPU 1.14 
FPU 2.25 
Disk 1.05 
Video 1.57 

68 BYTE • DECEMBER 1992 

second-level cache memory, which makes 
it somewhat sluggish in BYTE's bench
mark tests compared to high-end systems, 
including HP's own 486/33u (see the 
table). However, the accelerated video and 
fast IDE drive make the system highly re
sponsive under Windows. 

But besides cutting-edge performance, 
there's really nothing left out. Considera
tions such as a snap-off case and security 
features make the HP Vectra 486/33N 
ideal for multiuser environments, where 
easy maintenance and plug-and-play op
eration are essential. It' s also an appeal
ing machine for those of us who have al 
ways wanted an HP system but couldn't 
get beyond the price tag. • 

- Steve Apiki 

THE FACTS 

HP Vectra 486/33N 
with 4 MB of RAM and a 170-MB 
hard drive, $2299 
HP 14-inch Super VGA display, 
$499 

Hewlett-Packard Co. 
Direct Marketing Organization 
P.O. Box 58059 

MS511L-SJ 

Santa Clara, CA 95051 

(800) 752-0900 

Circle 11 70 o n Inquiry Ca rd. 




"...the industry's best keyboard."

-Personal Computing 

"...abyword for quality and tactile 

feedback..."-Which Computer? 

"...ifs the leader among computer 

keyboards."-PcMagazine 

"...nobody has been able to match 

thequaIity..." -PC WOrld 

NowWetl LikeTo GiveYau 

AQuote On Price. 


The "industry's best keyboard" is now for sale. 
Ifyou're putting together systems or need keyboards 
customized for your OEM operation, we make the 
best, in 35 languages. Call (33) 38 83 4308 in Etirope, 
or 1-800-777-4886 in the U.S.A. Our quotes will 
impress you as much as those above. 

Lexmark International, Inc., a former division 
of IBM~ is an independent, worldwide company that 

Circle 173 on Inquiry Card (RESELLERS: 174). 

develops, manufactures, and markets IBM personal 
printers, IBM typewriters, related supplies and 
keyboards. 
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Lexmark Enhanced 

101 Key Keyboard 


Fax (33) 38 83 4048 in Europe, (606) 232-7241 in U. S. A. IBM is aregislered lrademark ol lnlernalional Business Mach ines Corporation in lhe United States and/or other countries. and used under license. PC Magazine Editors' Choi ce logo, 

© 1985 Zill Communications Company. PC Magazine and PC Magazine Editors' Choice are registered trademarks ol Zill Communications Company. Quotes above reprinted with \hepermission ol Personal Computing, March 1989; 


Which Computer?, July 1989; PC Magazine, January 17. 1980; and PC Wor/d,"The Hardware Shell", Michael Goodwin. February, 1988. Lexmark is a trademark of Lexmark International, Inc.© Lexmark International, 1992. 
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From the bottom. up, the PS/2 family of 
servers offers a diverse range of choices mid <m 
extensive army off eatures and options. 

Not every 

server can be a PS/2. 


0 
ur newes t PS/2® servers will stay al ive and 

kicking. Even when others are dead and gone. 

The PS/2 line of servers delivers industry-leading 
performance and reliability that's hard to beat. So 
when you turn up the heat, they really cook. 

For growing file and print server environments, 
the affordable new PS/2 Server SS gives you a lot 
to look forward to~ Its powerful 4·86 SX/33 MHz 
processor is upgradable to 66 MHz, and hardfiles 

·sale or delivery of the IBM PS/2 Server 85 is subject to FCC approval. ..Server 295 does 
not presently support NetWare. ...The three-year on-site warranty. four-hour average 
response time. sefup, usage and service assistance apply only to all newly announced 
IBM PS/2 machine types. 'When serviced by IBM or IBM Authorized Personal Systems 
Servicers. Available Monday- Friday, 8 a.m. to 5 p.m. in your time zone. " In Canada. call 1 
800 465-7999. IBM,PS/2, Micro Channel and OS/2 are registered trademarks and Help· 
Ware and HelpCenter are trademarks of International Business Machines Corporation. 
Windows is a trademark of Microsoft Corporation. Novell and NetWare are registered 
trademarks of Novell Corp. COMPAQ is a registered trademark of Compaq Computer 
Corporation. DELL is a trademark of Dell Computer Corporation. © 1992 IBM Corp. 

can grow to 3.2GB under the covers. For advanced 
file/database server needs, the Server 9S XP 486 
series offers two high-performance models. One 
cranks out 486 DX2 S0/2S MHz power. The other 
is a high-availability 4.S6 DX/SO MHz server 
with 40MB data streaming for great performance 
and ECC memory for superior reliability. It 
provides fast response with a PS/2 3SlS 
High Performance Disk Subsystem. Our 3Sl4 
High Ava ilability Disk Array brings the reliability 
of RAIDS technology to any new PS/2 serve1: 

At the very top of our line sits the new Server 
29S. This mission- critical, 486 DX/33 or SO MHz 
multiprocessing powerhouse is hard to find fault 
with. It combines advanced fault tolerance and 
sophisticated system management for enterprise 



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

Though many 

have died trying. 


computing with personal system flexibility. 
All new PS/2 servers feature advanced Micro 

Channel® architecture and will support OS/2~ 

The HelpWare Advantage. 

Feature 
DELL'" 

Performance 
Series 

COMPAQ® PS/2*** 

Warranty 1 Year 1 Year 3 Years 

Service Response 
Time 

Next 
Business Day 

Second 
Business Day 

4-Hour1 

Average 

800# Assistance 7 Days/ 
18 Hours 

5 Days/ 
12 Hours 

7 Days/ 
24 Hours 

Trade-in Prog ram No No Yes 

Licensed Education 
Centers No No Yes 

30 -Day Money-Back 
Guarantee Yes No Yes 

Windows~ Novell® NetWare® and other operating 
systems.** And they're all backed by HelpWare: 
a range of service and support that crushes the 
competition with a three-year on- site warranty, 
24·- hour-a-day/seven-day-a-week assistance 
and more. 

We know you expect a lot out of a server. 
That's why we put so much in ours. After all, the 
last thing you need is for your network to not work. 
For more information or an IBM authorized dealer 
near you, call our Personal Systems HelpCenter™ 
at 1 800 772-2227. t t 

==-==. ==® 

--- ·Source: Dataquest Ledgeway, 7 /92. 

Circle 104 on Inquiry Card. 



Desktop 
Multimedia 

P ackard Bell's 486SX/25 
Multimed ia Computer 

System includes all the com
ponents you need for animat
ing your presentati ons, get 
ting the latest TV news, and 
accessi ng complete reference 
tools. The system has 4 MB 
of RAM, a 2 10-MB hard 
drive, and dual high-density 
floppy drives. 

Featuring an internal 630
MB CD-ROM drive, a three
speaker amplified micro 
stereo system, and Sound 
Blaster Pro II, the system has 
an extended VGA ( 1024- by 
768-pixel resolution) video 
controller with 512 KB of 
memory (expandable to 
1 MB). A built-in fax/da ta 
modem sends faxes at 9600 
bps, rece ives them at 4800 
bps, and sends and receives 
data at 2400 bps. The com
pany 's PBTV3 TV/video 
board and a monitor complete 
the package. 
Price: $2999. 
Contact: Packard Bell, 
Chatsworth, CA, (8 18) 886
4600; fax (8 18) 773-952 1. 
Circle 1271 on Inquiry Card. 

Direct Data 
Collection 

S hopPoint, designed for 
networked data-collec

tion applications, lets you 
gather information cl i rectl y 
through its bar code port. The 
DOS unit has a built-in thin
wire Ethernet interface, so 
you can add it directly to a 
Net Ware or LANtastic 
network. 

The less than I-pound 
computer has a built-in back
lit 2-row by 40-column LCD 
that shows operator-entered 
data and prompts; you can 
add graphics and fu ll-screen 
capabilities through the stan
dard CGA interface. Bar code 

NEWS 

WHAT'S NEW • SYSTEMS 

The PBTVJ card in !he 486SX/25 Mult imedia Computer 
System leis you wa1ch TV or picluresfi"Oln a VCR, laserdisc 
player, or camcorder while working in your spreadsheel. 

capabilities let you collect 

data via a bar code wand 

(included), a slot reader, a 

laser scanner, or a CCD scan

ner. The unit automatically 

recognizes most bar code 

symbologies. 

Price: $ 1500. 

Contact: Burr-Brown Corp., 

Tucson, AZ, (602) 746-1111 ; 

fax (602) 889- 1510. 

Circle 1275 on Inquiry Card. 

Computer 
in a Monitor 

P owerful enough to be a 
LAN workstat ion , the 

PC7-325 is an all-in-one 
computer that looks like an 
ordinary terminal. Located 
inside a 9Y,-inch Super VGA 
color monitor, the 25-MHz 
386SX saves desk space. 

The unit features I MB of 
RAM (expandable to 16 
MB) , a 40-MB 28-ms IDE 
hard drive, a 1.44-MB floppy 
drive, and a built-in video 
care!. Other standard features 

are an ex ternal floppy drive 

port, serial and parallel ports, 

two 16-bit ISA slots , and 

DOS 5.0. 

Price: $ 1395. 

Contact: Bi-Link Computer, 

Inc., Whittier, CA, (310) 692 
5345; fax (3 10) 695-9623. 

Circle 1273 on Inquiry Card. 

Multifunctions 
from a 486 

A n integrated desktop sys
tem that's a combination 

of a 486 computer, a plain
paper fax machine, a digital 
copier, a scanner, a laser 
printer, and a modem, the 
Gateware 3370 is also net
workable. You customize and 
upgrade the system by adding 
new software. 

The 33-MHz 486 PC 

comes with 8 MB of RAM, a 
120-MB IDE hard drive, and 
four AT bus slots. Features 
include CCITT Group 3 or 
Group 4 fax compatibility, 
300- or 400-dpi scanner reso
lution , any emulation on the 
6-ppm laser printer, and 
9600-bps send/receive capa
bility on the data modem. The 
system accepts any AT card 
and has connections for Ap
pleTalk, Ethernet, and IBM 
coaxial and twin-axial cables. 
Price: $3995. 
Contact: Digital Design, 
Inc., Jacksonville, FL, (800) 
733-0908 or (904) 737-0908; 
fax (904) 737- 11 62. 
Circle 1272 on Inquiry Card. 

Cost-Effective 
Computing 

E lonex makes high-speed 
486-based computing 

cost effective with its PC
425X modular ISA desktop 
system. The entry-level con
figuration includes 2 MB of 
RAM (expandab le to 32 
MB), a 64-KB external cache, 
a Microid Research BIOS , a 
50-MB hard drive, a mouse, 
a low-radiation Super VGA 
color monitor, one parallel 
and two serial ports, DOS 
5.0, and Windows 3.1. The 
on-board floppy drive con
troller supports up to two 
dev ices, and the unit provides 
a connector for an IDE hard 
drive. 

The Super VGA adapter 
contains 5 12 KB of VRAM 
(v ideo RAM), which supports 
resolutions of 640 by 480 
pixels and 800 by 600 pixels 
with 256 colors and 1024 by 
768 pixels with 16 colors. A 
feature bus connector allows 
pass-through to high-resolu
tion graphics cards. 
Price: About $ 1700 (£895). 
Contact: Elonex pie., Lon
don, U.K. , +44 8 14524444; 
fax +44 8 1 452 6422. 
Circle 1274 on Inquiry Card. 
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Portable 
Hard Drive 

Available in 80- and 120
MB capacities, the 30 

Series portable hard drive 
subsystems have a SCSI con
nection as well as a parallel 
port that allows pass-through 
connectivity. Each unit has a 
self-contained power supply 
with an optional built-in bat
tery charger. 

You can connect the 3- by 
2~- by 5YJ-inch subsystems to 
PCs via the parallel port or 
the SCSI controller; you con
nect them to Macs or Next 
machines via a SCSI bus. 
With an optional backplane 
connector, the units are com
patible with Liberty Systems' 
10 Series drives, which can 
be piggybacked as removable 
media for infinite storage 
capacity . _ 
Price: $899 and up; optional 
battery and charger, $ 199. 
Contact: Liberty Systems , 
Santa Clara, CA, (408) 983
1127; fax (408) 243-2885. 
Circle 1277 on Inquiry Card. 

CD-ROM 
with Cache 

The external Relax 680
MB Mesa CD-ROM drive 

has an access time of 650 ms 
and a sustained data transfer 
rate of 150 KBps. Compatible 
with PCs and Macs, the Relax 
Mesa ' s 64 KB of cache mem
ory makes it fully compatible 
with the MPC and Quick
Time standards. A headphone 
jack provides audio output 
capability . 
Price: $299. 
Contact: Relax Technology, 
Inc., Union City, CA, (510) 
471-6112; fax (510) 471
6267. 
Circle 1278 on Inquiry Card. 

liberty Systems' portable 30 Series hard drive subsystems 
provide cross-platform srorage. 

Plotters' Choice 

A 24-wire dot-matrix per
sonal printer/plotter, the 

Accel-244 Personal Plotter 
has a resolution as high as 
360 by 360 dpi and scaling 
capabilities of from I to 999 
percent. The unit has internal 
Hewlett-Packard Graphics 
Language 2 and AutoCAD 
Device Interface processors 
and supports A- through 
C-size media. 

The Select-di al feature lets 
you choose from a variety of 
plot qualities and speeds, 
automatically scale and rotate 
drawings, position drawi ngs 
on the page, assign line 
weights, save up to five plot
ter setups , and control an in
ternal queue of up to 20 
drawings. The print head ' s 
8-mil wires provide smooth
ness and clarity whil e sup
porting all the stand ard line 
weights. 
Price: $995. 
Contact: Advanced Matrix 
Technology, Inc., Camarillo, 
CA, (800) 992-2264 or (805) 
388-5799; fax (805) 484
5282. 
Circle 1279 on Inquiry Card. 

A 600- by 600-dpi-resolu
tion ink-jet plotter, the 

HP DesignJet 600 has 4 MB 
of memory that you can up
grade to 20 MB in increments 
of 4 or 8 MB. With the full 20 
MB, the plotter can store up 
to 32 plots in the queue . 

Ab le to plot a complex 
E-si ze drawing in less than 6 
minutes in final mode, the 
plotter has an Intel 960 pro
cessor that lets the machine 
rasterize and plot simultane
ously . Six HP JetDirect in
terface cards are available for 
a selection of connectivity 
options (e.g., NetWare, LAN 
Manager, and Unix TCP/IP 
Ethernet). 
Price: E size, $9995; D size, 
$8495. 
Contact: Hewlett-Packard 
Co., Santa Clara, CA, (800) 
752-0900;Canada(800)387
3867; fax (208) 344-4809. 
Circle 1280 on Inquiry Card. 

Compact Thermal 
Printing 

The Sejus ThermalPrinter 
is a self-contained, com

pact thermal printer designed 
to fit a standard 5Y.-inch half
height floppy drive bay in 
Hewlett-Packard technical 
workstations. The print 
mechanism is housed in a 
drawer that slides in and out 
of the drive bay as needed. 

An Epson-compatible 
nine-pin serial connector and 
a standard disk power con
nector facilitate installation. 
The Sejus ThermalPrinter can 
print in columns up to 80 
characters wide in condensed 
type. It can print at speeds of 
37 cps in standard mode and 
50 cps in condensed mode. 
The continuous-roll paper is 
38 feet long and provides 
about 2800 lines at 6 lines 
per inch. 
Price: About $ 1611 (£895). 
Contact: Workstation 
Source, Ltd. , Berkshire, U.K., 
+44 628 75252; fax +44 628 
75157. 
Circle 1282 on Inquiry Card. 

A Light Pen 
for Your PC 

The Light Pen Port lets you 
add light pen compatibi

lity to computers that do not 
have built-in support for light 
pens . Consisting of a light 
pen and an external interface 
unit about the size of a deck 
of cards, the Light Pen Port 
supports all current graphics 
standards and has drivers for 
versions 3.0 and higher of 
DOS and Windows. The soft
ware lets the pen and your 
mouse run concurrently. 
Price: $350. 
Contact: Design Technol
ogy, Santee, CA, (619) 448
2888; fax (619) 448-3044. 
Circle 1281 on Inquiry Card. 
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INTRODUCING COLOR THAT GETS ALONG SWIM 


Now the software you 
always work with can produce the 
color you've always dreamed of. 

That's because the Canon 
UIO Color Bubble-Jet '" Copier is 
compatible with virtually all the 
Macintosh® and Windows® soft
ware* from leading manufacturers. 
such as Aldus.® Lotus.® Adobe.'" 
Microsoft.® WordPerfect,® Micro

•Requires IPU SS and UIO IPU Kit. 

grafx,® you name it. 
But it's notj ust software 

compatibility that makes the UIO 
so extraordinary. It's color. The same 
vivid color and crisp. clear. black 
text that made our Color Laser 
Copiers the industry standard . 

Whether you need to scan. 
print or simply produce photo
graphic-quality. full-color copies. 

the UIO brings the power and vital
ity of color to your favorite desktop 
applications at a surprisingly afford
able price . 

For even more versatility. 
Canon has developed Windows and 
QuickDraw® printing and scanning 
drivers for the UIO. And with third 
party software products. the UIO 
becomes a Postscript'" language 

All trademarks are property of their registered owners. Canon is a registered trademark and Bubble-Jet is a trademark of Ca non . Inc. Macintosh and QuickOraw are registered trademarks 
of Apple Computer. Inc. Microsoft and Windows are registered trademarks of Microsoft Corporation. Aldus is a registered trademark of Aldus Corporation . 



MINGLYWITH ALL YouR FAVORITE SOFTWARE. 

compatible printer. So no matter 
what you want to create - documents, 
presentations. newsletters. trans
parencies and more, you have all the 
tools you need right at your fingertips. 

Superior color, wide-ranging 
software compatibility and a very 
affordable price. It's an unbeatable 
-and unprecedented- combi
nation that can turn your desktop 

into a powerful business resource. 
The Canon CJJO Co lor Bubb le

Jet Copier. It's a wise investment 
for your brightest ideas. 

For more information simply 
call 1-800-0K-CANON. 

See us at Comdex Booth # 165 8. 

Canon 

Lotus is a registered trademark of Lotus- Development Corporation. Adobe and Postscript are registered trademarks of Adobe Systems. Inc . \Verd Perfec t is a registered trademark of WordPerfect 
Corporation. ZSoft is a trademark of ZSoft Corporation. Micrografx is a registered trademark of Micrografx. Inc. Freedom of Press is a registered trademark of Custom Applicat ions. Inc. 

Circle 187 on Inquiry Card. 



Windows 
at Warp Speed 

The low-cost Volante Warp 
10 Windows graphics ac

celerator card not only dis
plays 24-bit true color at 640
by 480-pixel resolution, it 
also makes Windows opera
tion 50 times faster through 
use of the S3 86C801 graph 
ics chip and up to 1 MB of 
DRAM. Operating at refresh 
rates of from 60 to 72 Hz, 
the ISA-bus card also offers 
resolutions of 800 by 600 
pixels in 65,536 colors and 
1024 by 768 pixels in 256 
colors. The card also can dis
play 16 colors at 1280- by 
1024-pixel resolution in inter
laced mode and 16 colors at 
1152- by 900-pixel resolution 
in non-interlaced mode. 

The Volante Warp 10 ships 
with drivers for several appli
cations, including AutoCAD 
and Lotus 1-2-3. National 
Design also includes its pro
prietary Fast Forward driver 
for further optimizing Win
dows operations. The board 
also features an adapter for 
multimedia. 
Price: $299. 
Contact: National Design, 
Inc., Austin, TX, (512) 329
5055; fax (512) 329-6326. 
Circle 1283 on Inquiry Card. 

Turn VGA 
into Video 

The lOOOV series of VGA

to-video adapters use the 


Tseng 4000 VGA chip. 

Avai lable in 512-KB, I-MB , 

and high-color versions, the 

adapters include S-video, 

composite, and RGB video 

output formats in NTSC and 

PAL versions. 

Price: $395. 

Contact: Adda Technologies, 

Inc., Richmond, BC, Canada, 

(604) 278-3224; fax (604) 

278-2909. 

Circle 1287 on Inquiry Card. 
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Fly through your graphics in Windows with National Design's 
Volante Wa1p JO graphics accelerator. 

A Board 
for Viewing TV 

W atchltTV lets you view 
TV while worki ng in 

your computer application. 
You can position the TV win
dow anywhere on the screen 
and size it to Y. or Y,6 of the 
viewing area; or you can have 
it take up the entire screen. 
You can freeze a TV image 
for transfer into other PC ap
plications and use the pop-up 
control pad to change chan
nels; adjust volume, color, 
and screen size; and save sti ll 
images. A programmable 
timer turns on the TV at the 
time and channel you select. 
Price: $349. 
Contact: New Media Graph
ics, Billerica, MA, (508) 663 
0666; fax (508) 663-6678. 
Circle 1284 on Inquiry Card. 

Multimedia 
on Your AT 

Arcom Control Systems' 
PCVideo multimedia 

board lets you combine color 
video and VGA signals into a 
single display. You use soft
ware to select camera, VCR, 

or TV video source (in PAL, 
NTSC, or SECAM format) 
from the board 's three inputs. 
You can display, scale, and 
position video windows in 
the VGA graphics/text dis
play by color-keying to the 
VGA signal or by defining 
x, y coordinates. The 
PCVideo board lets you dis
play one live video window 
plus an unlimited number of 
captured or frame-grabbed 
sti ll images. 
Price: About $1332 (£740) . 
Contact: Arcom Control 
Systems, Ltd ., Cambridge, 
U.K., +44 223 4 11200; fax 
+44 223 410457. 
Circle 1288 on Inquiry Card. 

Get Dolby Sound 
from Your PC 

A digital audio board with 
Dolby AC-2 coding, the 

Antex SX-20 provides real
time profess ional broadcast
quality stereo sound on your 
PC or PS/2. The board is 
based on Texas Instruments ' 
advanced floating-point 
TMS320C3 l DSP (digital 
signal processor) chip. 

The Antex SX-20 provides 
direct-to-disk storing or trans
mitting of audio at 20 Hz to 
20 kHz freq uency response at 

128 Kbps, letting you add 
CD-quality digital sound to 
your applications and trans 
mit the sound over T-1 phone 
lines. The full-size board 
plugs directly into a single 
expansion slot and features 
software-selectable storage 
formats . Languages support
ed by the board include C, 
Pascal , QuickBasic, and as
sembly. Software drivers for 
Windows 3.1 are included. 
Price: $2195. 
Contact: Antex Electronics 
Corp., Gardena, CA, (310) 
532-3092; fax (310) 532
8509. 
Circle 1285 on Inquiry Card. 

Hard Drives 
on a Card 

Hardcard EZ hard drives 
on a card are guaranteed 

to be compatible with all AT
class computers; all popular 
operating systems, including 
DOS, OS/2, and Windows; 
and all conventional installed 
hard drives. The Hardcard EZ 
drives fit in a 16-bit ISA slot 
and have 42, 85, 127, or 240 
MB of storage capacity. 

Typical seek time on the 
drives ranges from 16 to 19 
ms, and sustained data trans 
fer rates are 1.3 or 1.4 MBps. 
A patented Airlock feature 
automatically retracts the 
read/write heads if the power 
supply is interrupted; Defect 
Free Interface technology 
identifies and marks bad sec
tors, eliminating data loss. 
Price: $269 to $749. 
Contact: Quantum Corp. , 
Milpitas, CA, (408) 432
1100; fax (408) 434-0420. 
Circle 1286 on Inquiry Card. 
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Picture This ... a real-time television monitor built 
right into your PC ... Now, picture using this monitor 
while running Windows"' 3 applications at the 
same time ... And, picture taking that video image 
and resizing, (right down to crystal-clear icon 
size!) or clicking and dragging it to any position on 
the screen as easily as moving any other Window... 

Now you can! Any Windows 3 user can access 122 
channel television reception with the built-in tuner, 
PLUS two additional video sources, (such as VCR, 
video camera, laser disk, etc.,) all with stereo audio 
capability! Automatically fit real-time video images 
into any size Window while running your other Win
dows 3 programs. Hauppauge Computer Works 
introduces Win/TVr~ the Windows television adapter. 

Picture Perfect. A "frame-grabber" feature allows 
you to capture any desired "still" from a video 
source and save it to disk. With Win/TY, you can 
integrate video images into multi-media applications 
such as training or marketing presentations. All you 
need is Windows 3, a VGA monitor, and a system 
with a spare 16-bit 110 slot, and you are ready to 
view a whole new world of video creativity! 

Picture Yourself owning your own "Windows on 
the World"! Maybe you want to work on your spread
sheets but don't want to miss an important news flash 
or a current stock market report. Win/TV is perfect 
for you. Keep an eye on current events while keeping 
control of your inventory ... No problem! 

Get the new Win/TV and open a window on some 
fresh , new and exciting possibilities. 
Available /nten1ationatzv from: 
Western Computer, Australia 0 7-262-3122 E.l.E..japa11 03-3572-3442 
Hauppauge. Germany 02161-1 7063 Hauppauge. U. K. 0 71-3 78-73 09 

GSA # GSOOK92AGS6156 
Circle 101 on Inquiry Card. 
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patible components. So it gives you spectacular 

For years, the Amiga"' name has been 
multimedia performance right out of thesynonymous with multimedia. We've 

box'. at a price that. keeps the cost of imkag~proven to the world that when you combine 
mat10n very realistic. . · the brilliance of video, audio, and animation 

with a computer, incredible 

things can happen. 

Well , now 

that the world has 

finally caught on 

to the concept, 

Commodore takes 

the medium to an 

entirely new 

level: With 

the all-new 

Amiga 4000. 

The 

A4000 frees 

you to do 

more multi-

for less than any 

other personal 

computer. It 

empowers you 

to create exciting 

professional tele

vision effects, 

Sit in front of the A 4000 , ·' 

and instantly you 

tion graphics simul

taneously displayed in up 

to 256 ,000 colors from a 

palette of over 16.8 million 

hues. You gain a heightened ability 

to create exciting graphics with full video 

overscan. And you attain 

the freedom to create complex 

animations at a full 30 Frames 

Per Second, not at 15 FPS. 

You even have the 

option of choosing from a Tlie Amiga 4000 

f l l 1 features the powerjt1l 
spectrum o 1ig 1 reso ution new Motorola '" 68040 

modes while still main- microprocessor. 

taining NTSC scan rate capability. 

stimulating interactive training programs, and 

more powerful presentations like never before.* 

That 's because the Amiga is the only 

computer designed as a multimedia machine 

from the ground up. Which means the A 4000 

doesn't suffer the handicaps other so-called 

multimedia machines endure . There is no 

need for costly, cumbersome add-ons , no 

need to kludge together potentially incom-

The Amiga 4000 gives you the ability to 
easily create real-time, colorftd animations. 

© 1992 Commodore Business Machines, Inc. Commodore and the Commodore logo are registered trademarks of Commodore Electronics Ltd. Amiga and Amiga DOS are regis 
U.S. through an authorized Commodore-Amiga dealer. Customer activation required. Some optional programs require a charge. MS-DOS is a registered trademark o 

All this multimedia muscle, of course, 

comes through true design elegance. At the 

heart of every A 4000 lies our new, unique, 

custom coprocessors, the Advanced 



Architecture™ chip set, 

and the lates t multi.

tasking operating system, Amiga 

DOS™ 3.0. Add to this Motorola's thundering 

expandability, compatibil

ity, and the capability for 

hundreds of business 

applications. 

In fact, the A 4000 even 

fits seamlessly into whatever 

operating system you 're 

currently using by coex

isting and communicat

ing with your Macintosh® 

or MS-DOS computers i.n a Novell® network.* 

With a dedicated chip 
for audio, the A 4000 
sounds lilie nothing 
you've ever heard. 

68040 Chip (which other computer 

companies consider to be enough on i.ts 

own), and not only is the A 4000 blind

ingly qui.ck, it literally gives you true 

workstation power. 

Of course, there's much more to 

the A 4000 than just being the ultimate 

tool for creativity. It also comes with a 

large capacity hard drive , and a ,S:tt.;~;;~~:=J;;;g;~6 
1.76 MB dual speed high r:;::' 

density floppy 

And we back all this technology 

up with a potent service package 

that is second to none: Including a 

24 hour hotline and optional on-site 

To find out more about 

Commodore Multimedia and 

the all-new Amiga 4000 , call 

1-800-66-AMIGA. (In Canada, 

call 1-800-661-AMIGA. ) 

We'll show you an outstanding 

\\ 

performance that wi.ll certainly bring you,..:: .P drive which, combined with 
~ 

to your fee t 

read and write MS-DOS® files. 

And a design that allows for 

Cross-DOS, allows you to 

( !. Commodore® 

AMIGA 
·ed trademarks of Commodore-Amiga, Inc. Products available on GSA schedule GS-OOK-91-AGS-5069. "With optional hardware/software. ··Available only on systems purchased in the 
1icrosoft , Inc. Novell is a registered trademark of Novell, Inc. Macintosh is a registered trademark of Apple Computer, Inc . Motorola is a registered trademark of Motorola, Inc. 
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Three-in-One 
Communication 

A telecommunications sys
tem manager from SIIG, 

The Telecommunicator com
bines voice-mail , fax , and 
modem capabilities into one 
card for the IBM AT. The 
card operates in the back
ground, so you can use other 
Windows-based applications 
while it administers all phone 
line-based communication, 
automatically switching be 
tween voice communications 
and receiving faxes . 

The voice-mail system pro
vides a phone book, remote 
operation, message forw ard 
ing, password protection , and 
999 voice mailboxes. The 
Telecommunicator's Group 3 
fax capability includes a Fax 
Scheduler, a Fax Server, the 
ability to merge text and 
graphics on a single fax , and 
the ability to send faxes as 
text files in PCX, TIF, IMG, 
or BFX form ats. 

The card ' s Hayes-compati
ble modem features include 
MNP 5 data compress ion and 
V.42 error conection. You 

can use The Telecommuni

cator with most popular com

munications software pack

ages . 

Price: $349. 

Contact: SIIG, Inc. , Fre

mont, CA, (510) 657-8688; 

fax (510) 657-5962. 

Circle 1330 on Inquiry Card. 

PCL/PostScript 
Printing 

Extended Systems' Bridge
Port ESI-2679C allows a 

single PostScript printer to 
support multiple computing 
platforms. The device can 
switch between PCL and 
PostScript languages on a 
variety of Lexmark, Apple, 

and Hewlett-Packard printers, 
automatically configuring the 
printer to the appropriate 
language. 

The BridgePort connects to 
PCs, workstations, and Macs 
through its Centroni cs, Ex
tendedLink, and AppleTalk 
ports. It connects to the 
PostScript printer vi a seri al, 
paralle l, or LocalTalk ports. 
Price: $595 . 
Contact: Extended Systems, 
Boise, ID, (800) 235-7576 or 
(406) 587-7575. 
Circle 1331 on Inquiry Card. 

Log-in Security 

N ok Nok Pro, a security, 
accounting, and perfo r

mance tool for use on Apple
Share 3.0 servers, provides a 
detailed log of connections, 
the capability to di sconnect 
idle users, and iclenti fi ca ti on 
of guest users. The software 
also alerts the network ad
ministrator to log-ins as they 
occur. 

As a security measure, Nok 
Nok Pro watches as guests 
log onto the servers and de
termines who they are; it then 
alerts the admini strator or 
creates an entry in the log. 
Nok Nok Pro keeps the log in 
an easily exportable fo rmat, 
which lets the admini strator 
track departmental and indi
vidual usage statistics. The 
software also lets the admin 
istrator determine peak usage 
times and set di sconnect 
times based on tota l connect 
or idle time. 
Price: $295 per server. 
Contact: Trik , Inc., Woburn , 
MA, (800) 466-8745 or (6 17) 
933-8810; fax (6 17) 933
8648. 
Circle 1291 on Inquiry Card. 

Secure Your 
Network Power 

LanSafe II , an integrated 
power management sys 

tem, lets network admini stra 
tors centrally manage electri
cal power to local and remote 
network components. The 
system lets you troubleshoot 
power problems and monitor 
rea l-time loads and battery 
and voltage status. In the 
event of a prolonged power 
outage, LanSafe II beg ins an 
orderly shutdown of the 
network. · 

The system has automatic 
daily hardware and battery 
se lf- testing and software
controlled preventive mainte 
nance procedures . Pull-clown 
menus let you change power 
and program settings, con
duct networkwicle tests, re
boot or shut down nodes , and 
view a hi stori cal log of power 
events. The PowerPro fea ture 
lets you set upper and lower 
voltage limits to optimize the 
brownout voltage range of 
your system. 
Price: $ I 35 ; upgrade from 
LanSafe/A .I.+, $69 . 
Contact: Network Security 
Systems, Inc., San Diego, 
CA, (800) 755-7078 or (6 19) 
587-7950; fax (619) 552
91 62. 
Circle 1290 on Inquiry Card. 

Two Tiny Modems 

A bout the size of an e lec
tric razor, the Trans

portable 14.4/14.4 fax/data 
modem sends and receives 
faxes and data at 14,400 bps 
and has optional OCR (opti
cal character recognition) 

capabilities. Designed for 
duty on your desk and on the 
road, the modem operates in 
DOS and Windows and on 
the M ac via the serial port. 
The Solectek modem is com
patible with the Hayes data 
communications standard and 
Group 3 Class 1 and 2 fax 
standards. lt supports MNP 2 
through 4, MNP 5, Y.42 , and 
V .42bis. Features inc lude 
group broadcasting, call log
ging, and background opera
tion. When using V.42bis, the 
unit has an effective speed 
of up to 57 ,600 bps. 
Price: $599. 
Contact: Solectek Corp. , San 
Diego, CA, (6 I 9) 450-1 220; 
fax (619) 457-268 1. 
Circle 1292 on Inquiry Card. 

The fi st-s ize ALM 3226 
fax/ce llular data modem 

for laptops and PCs plugs 
directly into your computer' s 
serial port without using a ca
ble. Able to handle computer 
data at speeds of75 to 14,400 

bps, the modem supports 
Y.42 error correction and 
Y.42bis data compress ion for 
speeds of up to 57,600 bps. 

Racal-Datacom 's Modem 
M anager feature lets you 
configure, diagnose, and 
control the modem remotely · 
and provides ca ll-back capa
bility. The modem, compati
ble with the Hayes AT com
mand set and with Group 3 
Class 1 and 2 fax data trans
mission , can send data over 
cellular or standard phone 
lines. It provides MNP 10 
error correction for cellular 
data transmission . 
Price: $750. 
Contact: Racal-Datacom, 
Inc. , Sunrise, FL, (305) 846
1601 ; fax (305) 846-3935 . 
Circle 1293 on Inquiry Card. 
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Backup so Simple, 

It's Adv~nced. 


Introducing Jumbo Trakker"'Printer Port Tape Backup. 


~~ Now, backing up your 
. / ' 	 computer is easier than ever. 

Simply unpack Trakker and 
connect it to your computer's 
parallel printer port. That's 
it. No installation, no 

switches, no floppy disk shuffle. This is tape 
backup that's ready to go. And it goes 
anywhere. Trakker is light and compact, the 
ideal solution for backing up notebooks and 
laptops. And it goes fast. Trakker 250 boasts a 

da ta transfer rate of up to 8 MB/minute, easily 
the fastest in its class. At $448, Trakker 120 is 
the price leader as well. 

Choose either Trakker 120 ( 120 MB with 
da ta co mpression) or Trakker 250 (250 MB 
with data compression). Bo th offer QIC 
Industry Standard Recording Format, as well 
as N ovell®and LANtastic®certification. 

Fo r m o re information, please call 
1-800-451-0897 
ext. 1657 today. Tra 

Printer Pon Ta/Je Backup 

Milri data cartridge sold .~eparntely. © 1992 Colorado Memory Systems Inc. All rights reserved. Jumbo, Trakktr and 
Colorado are irademarks a/Colorado Memory Sy.~tems, Inc. All other trademark.\· are properry of their respective companies. 
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Your Natural Resource 


., 

Keyboards 

l::il"tJ:Itj tlll::.lrrttJ i;J!lj 
ConnerlDE 

• 8088/286/386/486 compatible 
• Requires host IDE adapter 
• One-year warranty 

Part No. Product No. Capacizy Speed Price 
DBl 4058 CP3000 40MB 25 ms ........... $249.95 
DBl 4066 CP30084 BOMB 25 ms.............359.95 
DBl4074 CP30 104 120MB 19ms ............. 429.95 
DBl4120 CP3204 200MB J 6ms ............. 699.95 

Controllers •IDE Disk Drive 
Adapter Canis ' 

•I nterfaces rwo IDE : 
hard drives ro system DBI026B 

• One-year warranty /j 
Part No Product No. Description Price 
DBl0233 ADP20 16-bit hard adapte r ......... : .......... $29.95 
DBI0250 ADP20F 16-bit hard/floppy adapter .... ....... 39.95 
DBI0268 ADP50 8-bit hard adapter .......... .............. 79.95 
DBI0276 ADPGO 16-bit hard adapter with BIOS ..... 79.95 
DBI0284 ADPGOF 16-bit hard/floppy adapter 

with BIOS ................................... 99.95 
DB74114 ADPG5F Quad floppy conrro ller/IDE....... 129.95 

TEAC Combination 
Disk Drive "~ 

•IBM PC/XT/ATand companbles ... Mi~,.. 
• 3.5" and 5.25" disk drives in a 5.25" '• " 

half hei ght drive bay • 
3.5" Disk Formats 
• J. 44MB • 720KB 
5.25 " Disk Formats 
• 1.2M B • 360KB • One-year war ranry 
Paci No. Price 
DB74392 ......................................................... - ...........$229.95 

TEAC 3.5" 2.88MB Disk Drive 
•IBM PC/XT/AT and compatibles • One-year 
• 2.88MB/ J .44MB/720KB compatible warranty 
Part No. Price 
DB74384 ..................................................................... $149.95 

Jameco Power Base 
11 

• Master power switch and 5 auxi liary switches for 
each outlet 

•I SA, 125VAC, 
1875 wans, 60Hz 

• Max imum spike: 
80 joules one rime 

• Maximum sp ike vo les: 
6,000V 

• Clamping response rime: IOns 
• Color: beige 
Part No Product No. Price 
DB20159JEl190 ......................................... .. $29.95 

Six-Outlet PO\Ver Strip 
• Built-in safety circuit breaker (15 amps) 
•Master switch with pilot light 
• Three-prong, 6-foot power cord 
• UL listed 
Part No. Product No. Price 
0820175JEI191 .. ........ ........... .. ....... .............. $11.95 

Floppy Disk Drives 
Toshiba 1.44MB 

3.5" lntemal Floppy Disk Drive 

• 8088/286/386/486 compatible' ~ 
• One-year warranty 
Pan No. Product No. Price 
DB40774 356KU........ $99.95 
'llcquircsJ[J043 or JE1049 noppr cormollcrs 
forBOllllmach in o. 

Additional lntemal 
Floppy Disk Drives 
• O ne-year warranty 

-. ...... -~-
Pan No. Product No Description Price 
DBl7099 FDSSB 5.25" TEAC 360KB ....... $89.95 
DBl7101 FDSSG 5.25" TEAC l.2MB......... 99.95 

Floppy Controllers 
• One-year warranty 
DBl9617 JEI043 88/286/386/486 two-drive $49.95 
0819668 JEI049 88/286/386/486 fou r-d rive.. 59.95 

~~-
• 8088/286/386/486 compatible 
• Auromarically switch between XT or AT 
• One-year wa rranty 
Part No. Product No. Descrip1ion Price 
DBl7128 FKB4700Fujirsu JOI-key enhanced keyboard $79.95 
DBl7136 FK5001 130-key enhanced keyboard 

with calcu laror ....... ......................... 99.95 
0820474 JE2018 32-key serial keypad ......... ... ..... ...... 59.95 
DB67432 KI 0 I l 0 l-key en hanced keyboard 

(90-day warranry) ........................ ... 49.95 
DB20431 JE20 15 84-key keyboard 

(o riginal AT style layou t; 
90-day warranty) .... ............... ......... 49.95 


::::.~es ~-~)
• One-year warranty DBI9465 ,,,f~. 

Part No. Produd No. Descrip1ion ·, .4,. _.-- Price 

DBl946S JE1030 I SO watt 8088 ...... ........... ...... . $69.95 

DB67467 JE1030A 200 warr 8088 ... ............... ...... .. 89.95 

DBl954S JE103G 200 wan 286/386/486.............. 89.95 

DBl9570 JEI038A 250 warr 286/386/486.............. 99.95 

0865728 JE I039A 300 watt 286/386/486........... 149.95 


KaLok Hard Disk Drive 
• 90-day warranty 
Part No. Product No. Description Price 
0622322 KL320 20MB MFM hard drive ........... $169.95 


Callfor i11Jonnatio11 011 co11t>·oller cards. 

DB40774 



JAMECO 
Serviceline 

_J>~ 
', c. \ . "' ) 

411'- ~ ,. ' 
Announcing 

JAMECO 
ServiceLine™ 
Computer/PrinterOnly APhone Call Away Repair and Support 
1•800•831•8020 

80386/80486
Mothemoards 

• One-year warranry 
Part No. Description 
0875619 80386DX 33Mhz 
0875627 80386DX 40Mhz 
0875635 80486DX 33Mhz 
0875643 80486DX 50Mhz 
087565 1 80486DX 50Mhz 

0875643 

RAM Pric~ 

2M B ....................... $489.95 

4MB ......................... 585.95 

8MB ............. ......... l ,009.95 

BMB...................... 1,639.95 

16MB ........ ............ 2,749.95 


Additional Jameco Motherboards 
• O ne-year wa rranty 
• RAM not incl uded 
Part No. Product No. Description Price 
0853882 JE3616SN 80386SX 16M Hz moi:herboard$209.95 
0820941 JE3006 80286 12M Hz motherboard ...... 124.95 
0867521 JEI002BE 8088 IOM Hz motherboard .......... 69.95 

QE1002BE comes wich Wordsrir word processing sofrware) 

Call for additional software optio11s a11d i11fon11atio11 011 
Ollr 386 mid 486 compllter kits! 

Expand your memory. See our excellent 
selection at low prices for all types of RAM. 
Jameco also offers memory modules for Apple, 
AST, Compaq, Epson, IBM, Hewlett-Packard 
and Toshiba computers. 

Computer Cards 

• 8088/286/386/486 compatible 
• Comes with 256KB video RAi'vl expandable to 5 I 2KB 
• Capable of 640 x 480 with 256 colors, 800 x 600 

with 256 colors, I 024 x 768 wi th 16 co lors 
(5 I2KB RAM required fo r all modes) 

• O ne-year wa rranry 

Pan No. Produ ct No. Price 
0867459 VG7700 ... .... ........ .... ... ............. .............. $99.95 

Additional Canis 
Part No. Product No. Function 	 Price 
0819596 JE1040 8088 floppy controller ......... ....... $ 19.95 
0819705 JE 1050A 8088/286/386/486 monochro me 

graph ics ada pter ........... ... ... ... ........ 49.95 
0819781 JE1058S 8088/286/386/486 Super VGA .... 159.95 
0 81 9801 JEI060 8088 110 ................ .•..•... ..... ..... .... 59.95 
0819828 JE I062 8088/286/386/486 RS232 seria l 

(16450 UA Rll............ ......... ......... 29.95 
0867053 JE1062A 8088/286/386/486 RS232 serial 

(16550 UART) ... .. .... ..... ....... ....... . 39.95 
0819844 JE I065 80286/386/486 1/0 ....... ............... 49.95 
0819895 JE1075 8088 mu lti 1/0 w!Aoppy corm oller 69.95 
0819908 JE 1076 80286/386/486 multi 1/0 

w!Aoppy CO JHroller .... ... ............... .. 69.95 
0819975 JE1080 8088 memory expansion ha lf card .. 49.95 
0829313 RAMQUEST 8088/286/386/486 

Orchid 32M B memory ca rd .... ..... 154.95 


Cables, Gender Changers, 
and Adapters 

-·- . -. JAMECOM Part No. Product No. Description 	 Price 

0828716 l'l'C6 ~:~~,'o~~~~ l~~laE~;1~1-t~ ~r~~bJ~°.'.~.. $?.95 

0828708 PPCl2 12-foot p.ira llcl DB25-prn male to 
Ccnrronics male printer cable ....... 10.95 

0831721 SAT6 6-foot 9-pi n serial DE9 fe male to 
DB25 ma le cable ... ........ ....... ...... .. 5.95 

0839511 25M IOF JO-foot DB25-pin male to fema le 
cable extension .. ............. ................. 9.95 

0839538 25M IOM JO-foot DB25-pi n male to male 
cable extension ... ..... ... .... ...... .......... 9.95 

0818420 GC25F DB 25-p in fe male slim line ge nder 
changer ..... ....... ............ ... ............... 4.49 

0818446 GC25M DB25-pi n male sl im line gender 
cha nger .. ...... ............................. ... . 4.49 

0810305 AD925 DE9 female ro DB25 male 
serial adapter ..... ...... ........... ............ 4.95 

0810321 A092G DE9 male to DB25 fema le 
serial adaprer ............ ............ ... .. ... .. 4.95 

Part No. 
0841398 
0841 427 
0842251 
0842219 

0841 451 
DB41523 
0841718 

DIP 
Product No. Pins Function Price 
41256-1 20 16 256K I 20 ns ........ ..... . S 1.69 

41256·150 16 256K 150ns ...... .. ....... . l.59 

SllOOOP-80 18 IM B 80ns ......... ........ . 5.99 

SllOOOP-1 0 18 IMB _ IOOns ... ........ .... . 5.49 


SIPPs and SIMMs 
41256A9A-IO 256K SIPP IOOns ...... ... $18.95 

41256A9B-80 256K SIMM 80ns .. ......... 16.95 

2IOOOA9A-80 IMB SIPP 80 ns ........... 54.95 


Call 	for additio11al iufon11atio11 011 011. r 
selection ofmath coprocessors. 

GET A FREE JAMECO CATALOG 
CALL 1•800•637•8471 ~i~.;;:;:.~:~= 

number DB2
© 12/ 92 Jamcco Electronic Componcms/ Compu tc r PnxJuc1s All trJdcmati0, an: n:gisu:rcd trademarks of their rcspcctin: comp:mic~. 

Terms: Pri ces ;uc subject 10 chan~c "i1hou1 noticc. llcms subject ro availabi lity and prior sale. Complete list of 1crms/ w:ur.imies is a'.Ulable upon request. 

Circle 108 on Inquiry Card . 

101 ·Key Enhanced 
Keyboard 

• IBM PC/XT/AT/386/486 compatible 
• LED ind icators fo r Num lock, Caps lock 

and Scro ll lock keys 
• 	12 function keys with separate cursor and 

numeric keys 
Part No. Product No. Description Price 
0867432 Kl OI Keyboard ....... $49.95 


12" VGA Monochrome 
Paper White Monitor 

•I BM PC/XT/AT & comparibles 
• Supporrs video modes up to 

640 x 480 with I 6 shades of gray 
• 1 S pin analog connector 
• Size: 14.5" L x I2"W x 11 "H 

Part No. Product No. Description Price 
0867491 MVGA Monitor ......... $89.95 


Additio1111l 111011itors 1111d keyboards available! 

ELECTRONIC COMPONENTS 

COMPUTER PRODUCTS 

1355 Shoreway Road, Belmont, CA 94002 

Sales: l •800•83 l •4242 


O utside US: 4 15 · 592 ·8097 

FAX: 1·800•237·6948 


Jameco Service Li ne'": I · 800 · 83 l •8020 

Techni cal Suppo rt: I ·800 · 83 l · 0084 


-I VIS4" I 

http:moi:herboard$209.95
http:2,749.95
http:1,639.95
http:l,009.95


Manage 
Change Requests 

Hewlett-Packard's 
ChangeVision , a soft

ware change-request manage
ment environment for its 
SoftBench tool-integration 
platform for Unix PCs, helps 
development teams change 
new or existing software to 
eliminate defects , add new 
features , or port the software 
to different computer sys
tems. Once the team defines a 
process, Change Vision pro
vides real-time communica
tion and status reports that 
link the process with the peo
ple who perform the tasks 
and the software they use . 

Change Vision co llects, 
analyzes, and correlates soft 
ware measurements such as 
code complexity , defect 
density, test coverage, and 
schedule status. The system 
collects these measurements 
automatically and provides 
software teams with insight 
into the status of their 
projects. 
Price: $2950. 
Contact: Hewlett-Packard 
Co. , Santa Clara, CA, (800) 
637-7740 or (303) 229-4527; 
fax (303) 229-2180. 
Circle 1294 on Inquiry Card. 

The Programmer's 
Speech Toolkit 

W ith Pro Voice, you can 
add synthesized speech 

to your DOS applications. 
The package uses First Byte 
Software's Speech Engine, 
which processes strings of 
text, numbers , and data into 
words and sentences using a 
dictionary and English gram
mar rules. You can edit the 
dictionary to include words 
that ProVoice doesn 't recog
nize or mispronounces. 

The toolkit provides source 
code bindings to the Pro
Voice Speech Engine for 

NEWS 

WHAT'S NEW • PROGRAMMING SOFTWARE 


Defect Fix time (avg) 

Change Vision helps sr~ftware developers defin e, automate, 
and measure the processes they use to chonge sr~fiware. 

Microsoft C, Turbo C++, 
Turbo Pascal , Turbo Assem
bler, and Microsoft Assem
bler. The bindings allow ap
plications to make ca lls to a 
TSR speech engine, which 
translates the text into speech. 
Price: $595. 
Contact: First Byte Soft
ware , Torrance, CA, (800) 
523-2983 or (310) 793-0600; 
fax (3 I 0) 793-060 I . 
Circle 1295 on Inquiry Card. 

Five DLLs 
for Windows 

The Out of Contro ls pack

age from Ce lect Software 


provides five DLLs that de

velopers can use in software 

running under Windows 3.0 

or higher. The DLLs- Spin 

Box, Multicolumn List Box, 

Modal Spawning Library , 

Text Editor, and Line Object 

Editor-enhance the func

tionality and appearance of 

Windows applications wh ile 

saving programming and 

debugging time. 

Price: $229; with C source 

code , $459. 

Contact: Celect Software, 

Mason , OH, (513) 573-6800; 

fax (513) 573-6888. 

Circle 1296 on Inquiry Card. 


Real-Time Kernel 

W ritten to support a vir
tual sing le-processor 

model, the RTXC/MP pack
age is a fully distributed real
time kernel that bridges the 
gap between single and paral
lel process ing systems. With 
RTXC/MP, the step to multi
processor applicat ions in
volves minor changes to the 
system-definition file, the 
automatic regeneration of the 
include file s, and recompila
tion of the app li cation. 

The RTXC/MP package 
is for DOS, OS/2, Unix, and 
OS/9 host env ironments and 
comes in four versions (i.e., 
basic and fu ll library , single
processor and multiprocessor 
support) with the same AP! 
for all target processors. The 
package includes a standard 
1/0 and graphics library, a 
task-level debugger, and a 
tracing monitor. 
Price: $900 to $ 12,900, in
cluding source code. 
Contact: Intelligent Systems 
Internat ional N.V./S.A., Lin
den, Belgium, +32 16 62 15 
85;fax+321662 1584. 
Circle 1297 on Inquiry Card. 

Faster Unix 
Development 

U sing an intuitive user in
terface based on a point

and-click structure, C/Spot/ 
Run combines semantic anal
ysis , syntax checking, depen
dency analysis, source code 
filtering and navigation, 
graphical representation of 
function calls, and error fil
tering and navigation. The 
programming tool for Unix 
helps you spot errors, under
stand dependency relation
ships, and evaluate code 
structure to achieve running 
code faster. You can filter 
code to focus on lines of in
terest and expand context 
around those areas. The soft
ware identifies potential com
pi ler and linker errors for host 
and remote environments. 
Price: $995. 
Contact: ProCase Corp. , 
Santa Clara, CA, (408) 727
0714; fax (408) 492-18 14. 
Circle 1298 on Inquiry Card. 

Create Demos 
and Tutorials 

Genus Microprogramming 
has added more than 35 

video and animation effects , 
Music Definition Language 
support , Sound Blaster voice 
file support, extended mem
ory support, and control sets 
with variables and tests to the 
new version of Proteus , its 
prototype/demo tool for the 
PC. Proteus 6.0 helps you 
easily create demos, tutorials, 
and software prototypes that 
combine text on graphics 
with advanced effects and 
custom sounds and music . 
The package also lets you 
group demo files into a single 
.EXE file and set the demo to 
expire after a specified date. 
Price: $349. 
Contact: Genus Micropro
gramming, Houston , TX, 
(800) 227-0918 or (713) 870
0737; fax (713) 870-0288 . 
Circle 1299 on Inquiry Card. 
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SOME CoMPANIES 
WILLINGTu PAY FORAN 

IT'SIlIE ONLY 
Design. Engineering. Testing. Service. Support. When COMPAQ DESKPRO/i

you thinkabout it, these are whatmake one computer are Compaq designed. 

better than the next. Which makes it all the more 
Compaq built. Compaq 

tested. And, perhaps most 

surprising that companies are cutting back in these 
telling of all, each one is 

areas. And, amazingly, some do little but stick their Compaq supported. 

name on at the end ofsomebody else's assembly line. Precisely because all 

It would be like buying their customers. three of our new, afford-

a car, looking under the Obviously, at some able computers are true 

hood, and discovering that point during some meet- COMPAQ products, we 

it was built by a company ing in some boardroom, back them with the same 

you'd never heard of from the mandate came down: comprehensive service 

a place you'd have trouble Find a way, any way, to and support as the rest of 

finding on the map. cut costs. our computers . 

It makes you wonder At Compaq, whenweset Other PC companies 

about the kind of company out to build affordable do things differently, like 

that would do it. Why they PCs, we took a decidedly offering substantially lim

would make the decision different approach. ited service and support 

to put their name on a prod- An three of the new for products they appar

uct over which they main- COMPAQ computers - ently have less confidence 

tain little control. And why the COMPAQ ProLinea, in. Dell has even gone so 

they would then sell it to COMPAQ Contura, and far as to withdraw their 



MusTilIINKYou'RE 

AME.ON IlIEIRCoMPUTERS, 

PARTilIEYMAKE. 

compatibility guarantee they be And if they can't be sure 

for the Dimension Line. sure a product about it, how can you? 

Comparing COMPAQ they didn't So the choice before 

computers with today's even you isn't simply between 

"name brand" clone PCs different computers . It's 

reveals other important between different comput

differences as well . er companies. The kind 

With every computer of companies that are 

that we build, you willing to sell out 

benefit from our their name to sell 

r eputation for you a computer. 

industry-leading And a company 

performance, whose name still 

reliability and stands for every -

durability. thing you want in 

The others of- a computer. 

fer you no such For more infor

assurances. After mation, just call 

1-800-345-1518 in 

th e U.S .,or 

1-800-263

5868 in Canada. 

Circle 80 on Inquiry Card. 

While other companies ha1'e been 
forced to cut corners, at Compaq, we've 
mana9ed to lower our prices without 
lowerin9 our standards. 

So me ideas are better than others. 
Unlike a lot efwday's clones, r.he new 
COMPAQ_PCs are all desi9ned, en9i 
neered and tested by Compaq. 

romPAa 
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Intelligent 
Task Automation 

0 ffice Accelerator uses 
DDE and word process

ing macros to let you trans
port names, company names, 
phone numbers, addresses, 
notes, and other information 
from its integrated relational 
database (Phone Book) into 
letters, envelopes, labels, 
business forms, and faxes that 
you have composed within 
Word for Windows, Ami Pro, 
WordPerfect for Windows, or 
Lotus Write. In addition, the 
Office Accelerator Phone 
Book accepts information, 
such as vendors, customers, 
investors, friends, parties, 
Christmas cards, and birth
days, that can serve as the 
basis for future searches. 

The Multiples feature lets 
you do a mail merge; print 
multiple envelopes, labels, 
and forms; and fax to multi
ple recipients. With the Re
ports feature , you can print 
out phone lists for all or any 
part of your Phone Book, as 
well as modify and create 
your own reporting formats. 

The Create/Edit feature 
lets you create or modify any 
letter, label, envelope, or 
form template using all the 
tools available in your word 
processor. You can add text, 
clip art, or scanned images; 
copy, add, or move merge 
fie lds for form letters and 
memos; and save the new 
templates for future use. 
Price: $ 129. 
Contact: Baseline Data 
Systems, Inc., Torrance, CA, 
(310) 214-8528; fax (310) 

2 14-8529. 

Circle 1300 on Inquiry Card. 
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Office Accelerator's menu appears on your computer screen 
within the menu ofyour word processor. 

Postscript Fonts 
for WordPerfect 

The PrimeType package 
provides WordPerfect 

users with on-the-fly, trans
parent access to 20 PostScript 
language fonts handpicked 
from the Adobe Type Li
brary. PrimeType makes your 
WordPerfect printing device 
independent, so you can print 
WPDOS or WPWIN docu
ments on most dot-matrix, 
ink-jet, PostScript, or laser 
printers without reformatting. 
The PrimeType package in
cludes Adobe Type Manager 
for Windows, so you can also 
use the package's fonts with 
your Windows applications. 
Price: $99.95. 
Contact: LaserTools Corp., 
Emeryville, CA, (800) 767
8004 or (510) 420-8777; fax 
(5 10) 420-1150. 
Circle 1301 on Inquiry Card. 

Contact 
Management 

W ith features such as 
group scheduling, re

mote transfer synchroniza
tion, user-definable screens 
and fields, unlimited addi 

tional contacts, and five 
levels of security, GoldMine 
2.5 may be the contact 
management package you've 
been looking for. The soft
ware for the PC lets you 
instantly retrieve, review, 
and analyze each recorded 
activity and view activities in 
list, statistical, or graphical 
formats. 

The group-scheduling 
features let you quickly 
schedule users and resources, 
finding available times auto
matically and with RSVP 
verification. The new Remote 
Transfer Synchronization 
feature updates remote Gold
Mine systems with any 
changes, including notes, his
tory, calendar, and messages, 
on records at the field level. 
With user-definable screens 
and fie lds, each department 
can create a different user 
screen suited to its needs . 
Price: Single-user version, 
$295; five-user network 
version, $895. 
Contact: Elan Software 
Corp., Encino, CA, (818) 
999-9872; fax (818) 999 
9903. 
Circle 1302 on Inquiry Card. 

A Desktop 
Calendar 

Calendar Wise is a multi
subject planner/tracker 

that simulates a calendar on 
your PC. The package offers 
l 00 calendars ( 10 lists with 
10 calendars each) that let 
you keep unrelated planning 
separate. You enter informa
tion using recurring yearly, 
monthly, weekly, daily, and 
movable frequencies (e.g., 
second Tuesday of the 
month). Calendar Wise lets 
you change the calendar for
mat so that you can view dif
ferent numbers of weeks, and 
you can reference multiple 
calendars at once to be dis
played or printed together. 
Price: $25. 
Contact: Blue Cannon Soft
ware, Charlotte, NC, (800) 
779-0850 or (704) 398-0850; 
fax (704) 398-0928, ext. 22. 
Circle 1303 on Inquiry Card. 

Unix-Based 
Communication 

I f you are a Sun Sparcsta
tion user, Power Base can 

help you manage your con
tacts and appointments. The 
communication system lets 
you streamline telephoning, 
faxing, E-mail, and postal 
and express mail tasks to 
your needs. The system re
minds you of important dates 
and obligations and high
lights critical action items 
and time lines in contact 
records. In a workgroup, 
department, or company, 
everyone can share infor
mation while maintaining 
separate confidential 
databases. 
Price: Single-client license, 
$395; server license, $995. 
Contact: The Bristol Group 
Ltd., Larkspur, CA, (4 15) 
925-9250; fax (415) 925
9278. 
Circle 1304 on Inquiry Card. 
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Evolution of C 

. By the 18th 
Century we 

had advanced 
tothedra~

ing fable with 
"'f'•squQres, 

and the 
dreaded 

In the 15th 
Century 

design tools 
were quill 

ink pens and 
crude styles 

of paper. 

In the 20th Century 
the first CAD pro
grams were very 

slow and extremely 
difficult to use, not 

to mention the 
expense of 

buying them. 

• Vfdeo Trainhig t~pes ftilr 
Oesign,.W\D Professional, are pro
doced iTtt a state-of-the-art facility 
using ~ward winnin!il writers, and pro
fessional technicians. Using these 
video tap13s will assure you of 
learning taster, with tllgher retention, 
wf:llle becoming more productive! 

• Smarte}:T quickly generates a 
spread sheet from yout DesignCAD 
drawings. so you may estimate cost, 
and do take-offs for accurate bidding. 



- - - . 
.The -Biii E:asy.----. 

-~-r;r-

0.... -~ r- ,..
o ..-= In--,,_. 

· Future Database Consultant FutureAuthor Future Entrepreneur 
It's that easy. Underneath the simple, user-friendly inter-

Introducing the friendliest, easiest, biggest face lies some of the most advanced.and 
family of Windows software youll ever meet. powerful Windows technology in the industry. 


The CA Family of Windows software. Literally hundreds of dazzling push 

Covering virtually every category from buttons, floating windows, pull-down menus, 


accounting to database to word processing pop-up dialog boxes, colors, fonts and graphics, 
to graphics, CA Windows software sets all designed with the same basic goals: Making 
the standard for ease ----~----~-
of USe. CA- CAdBFasr CA - extor--i-------T-CA-Up-ToDat_e..,.._..____..,REALIZER r--- -T __ _ - - - 

If you can click a 

mouse, CA Windows 

11~a software can help 

::;:= ™ you work smarter, 

BASIC apps light Breathe 11ew life illto CA-Textor's'" seal- It's asJriendly as a MeetCA-UpToDate,'" Advanced alga-ithms~: faster and more up with Wi11dows, old dBASE apps with ableJ011ts, tableedi- spreadsheet, butyou the easiest a11d most and stunning graph
butto11s, boxes, CA-dBFast's'"color tora11d customizable can view a11d model colorful way to ma11- ics make it the most efficiently than you bit-maps, charts, Jul windows, but too/bar mea11 it's up to12dime11sions age time, people a11d efficient andJn'end
a111·matio11 a11d to11s, dialog boxes 11ever bee11 easier to efdata with 11ew resources through liest prqject manager ever thought possible. graphic tablets. a11d bitmap pictures. write like a pro. CA-Compete!'" outyour company. in the busi11ess. 



Future Executive FuturePrqject Manager Future Artist 

your computer a lot friendlier - and your life a software company that more than 95%of the 
little easier. Fortune 500 depend on. 

Behind all of these wonderful Windows 
stands the world's leading software company, Dial 1-800 CALL CAI Today 
Computer Associates. For AFree Demo Disk.

With service and support that goes around 
the clock and around the world, CA is the So, pick up the phone right now and order a 

free Demo Disk that 
will showyou just how ,Free 

' easy it is. ! DemoDisk 
It's the Windows I 

software that anyone ! -
i'-·--·Lm·--·can use. 

Paim, draw and re Crearing a brand Making vivid 3-D pie Creace srunning Balancing rhe books 
rouch masrerpieces new imageJoryour charrs is now a piece slide shows in sec- has never been sim- And (iOMPUTER® 
with 24-bit color, selfis a breeze wich qfcake. ChooseJrom onds wich pre- pier. Jes rhe accounr
8-birgray-scale, poweiful roolsJor 12 charc rypes, plus designed remplares, ing sqfnvare rhacs we mean 
toolboxes and am i image conditioning hundreds qfv1branc or imporr graphics pcifeccJoralmosr riSSOCIATES 
aliased cexr comrol. and color reduccion. colors andJoncs. and scanned images. mry small business. anyone. Software superior by design. 

-,- -~ 

simp1y:unting 

:.:j 
i .. 
!;: :· 

© Com purer Associates International, Inc .. One Computer Associates Plaza, Islandia, NY 11 788-7000. All product names referenced herein are trademarks of their respective companies. 
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NEWS 

WHAT'S NEW• SCIENCE/ENGINEERING SOFTWARE 


Process and 
Plot Data 

TechPlot, a technical data 
processing and plotting 

pac kage for the PC, perfo rms 
stati stica l analysis, data 
transformati on, digital signal 
process ing, nonlinear param
eter fitting, and experimental 
model development. In 
addition, the software pro 
vides a plot-editing toolbox 
and a wide variety of 2-D and 
3-D plot types . With Tech
Plot you can place multiple 
coordinate systems, axes, and 
plots on one page . 

You can exchange data 
with most popular spread
sheet fi le fo rmats and use 
TechPl ot to produce publi ca
tion-quali ty graphics output 
on dot-matri x and laser print
ers, plotters, and slide mak
ers. TechPlot can also pro 
duce color EPS, CGM, TIFF, 
BMP, PCX, and HPGL fil es. 
Price: $449. 
Contact: Polysoft, Salt Lake 
City , UT, (80 1) 485-0466; 
fax (801 ) 485-0480. 
Circle 1306 on Inquiry Card. 

Study Chemical 
Elements 

C hemistry Works , The 
Compute ri zed Period ic 

Table, stream lines on your 
PC the processes of ide ntify 
ing, cross-re ferencing, com
parin g, and study ing deta iled 
in formation about all 108 e le
ments. The software fea tures 
atom ic number, radiu s, vol
ume, and weight; bo iling 
point; covalent radiu s; crystal 
structure; density; e lectrical 
conductivity; electron con
figurat ion; e lectronegati vi ty; 
heat of fus ion; me lting point; 
name; oxidation state; spe
c ifi c heat; state (solid, gas, or 
liquid); symbol; and thermal 
conducti vity. 

·-:·<:- <> .... ~ : 

J_n ch.t>( 

K1?yllo ::i 1· d 

Polysoft 
TechPlot 

Tech Plot is a tec/111 ica / graphics so.fiware package that runs 
co111ple1ely in graphics 111ode in the DOS environment. 

Price: $69.95. 

Contact: Software Marketing 

Corp. , Phoe ni x, AZ, (602) 

893-2400; fax (602) 893
2042. 

Circle 1307 on Inquiry Card. 

An Observatory 
on Your Desktop 

Epoch 2000 offe rs amateur 
as tronomers a desktop 

planetarium, image-process
ing capabiliti es , and access to 
the future Remote Te lescope 
Network. The package, for 
Wi ndows 3.0, can d isp lay the 
sky fro m anyw here on Earth 
at any time between 47 13 
B.C. and I 0,000 A.O. 

The desktop planetarium 
d isplays 45,000 stars; 13,000 
clusters, nebul ae , ga laxies, 
and other deep-sky objects; 
7700 as tero ids; and 650 
comets. You can zoom in to 
a fi e ld of view less than I 
second of arc, measure 
angul ar d istances between 
stell ar objects, and de termi ne 
each star ' s magn itude and 
velocity . 
Price: $329. 
Contact: Farpoint Research, 
Downey , CA, (800) 858-9795 
or (3 10) 86 1-6606; fax (3 10) 
862- 1546. 
Circle 1308 on Inquiry Card. 

New Features 
for PC·OPT+ 

Electrical Engineering 
Software has added sup

port fo r simul taneous opti
mi zation in more than one 
domain and PC-OPTlib , a 
d iscrete component li brary of 
more than 8500 full y charac 
terized parts , to PC-OPT+, its 
electronic c ircuit optimizer 
fo r the PC. PC-OPT+ per
fo rms rapid, SPICE-like sim
ul at ion and can change select
ed component parameters to 
make c ircuits meet your per
fo rmance spec ifica tions. 
Price: $950 and up. 
Contact: Electrical Engi neer
ing Software, Inc., Santa 
Clara , CA, (408) 296-8 15 1; 
fax (408) 296-7563 . 
Circle 1309 on Inquiry Card. 

Residential 
Floor Plans 

Des igned as a Wi ndows 
application, Chief Archi

tect can quickly and accurate 
ly produce a floor plan for an 
entire res idence or an addi
tion to a home. The object 
oriented system uses architec 
tura l entities (e.g., walls, 
windows, doors, and cabi
ne ts) and can handle d iverse 

processes such as d imen
sion ing, placement of electri
cal outlets, and placemen t of 
fi xtures, cabinets, doors, 
w indows, and appli ances. 

The software's symbol 
li brary incl udes predrawn 
standard res idential building 
components, as we ll as 
graphics for fi ni shing touches 
such as furni ture and cars. 
Chief Archi tect lets you ex 
port all or parts of your plan 
to Windows-based word 
processors and desktop pub
lishing programs, as well as 
to CAD systems. You can 
also print or plot your plans 
to any scale. 
Price: $495. 
Contact: Advanced Re la
tiona l Technology , Morgan 
Hill , CA, phone and fax (408) 
776-03 10. 
Circle 1311 on Inquiry Card. 

Analyze 
Experiments 

J anclel Sc ient ific designed 
its S igmaStat statistica l 

package for sc ienti sts who 
need to effic iently compute 
stati st ics to analyze real
world experiments. Sigma
Stat can hand le missing and 
unba lanced data and automat 
icall y creates de ta il ed reports 
o f all statist ica l procedu res. 

S igmaStat ' s Advise com
mand he lps you se lect the 
most appropri ate stat istical 
procedure for your data and 
then automatica ll y performs 
the test. You can use Sigma
Stat with S igmaPlot to create 
publi cation-quality graphs. 
Price: $395. 
Contact: Jande l Sc ientific , 
San Rafae l, CA, (800) 874
1888 or (41 5) 453-6700; fax 
(41 5) 453-7769. 
Circle 1310 on Inquiry Card. 
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"CorelDRAW remains the easiest-to-use graphics product on the market...the ultimate graphics bargain!" 

Soft ware 
Publi shing 
Corporation 

Aldus 

Corel 

Harvard Draw 

Freehand 

Corc! DRAW! 

Harvard G raphics: 
( Window~) 

Persuasion 

CorclDRAW ! 

Not 
Avui lablc 

PhotoS lyler 

CorclDRAW ! 

62 

12 

256 

"CorelDRAW-ALL THAT MOST 
PEOPLE WILL EVER WANT in the 
way ofa graphics software ... " 
William D. Harrel, Windows Magazine, July, 1992 

"Business users who need a wide variety 
ofgraphics functions shouldn't pass up 
this package. It is an amazing bargain." 
Luisa Simone, PC Magazine, August , 1992 

" CorelDRA W 3.0 is without doubt the 
most powerful, feature-laden, and best 
value for money graphics systems for 
Windows, at any price point. Full stop, 
end ofdiscussion." 
Jon Honeyball , Windows Magazine UK, August, 1992 

PC Magazine, August, 1992 

"Endowed with paint, chart and "CorelDRAWis a phenomenal 
presentation capabilities, this upgrade of bargain" 
the leading PC draw package is a Michael Burgard , PC/Computing, July, 1992 
stunning example of increased power at a 
reduced price." 
ChristinaWood, PC WORLD, July, 1992 

"It's hard to find a more value-laden 
offering. We rate the value as excellent." 
Mike Heck , INFOWORLD, July 13, 1992 

"Total relative value of CorelDRA W 
modules, clipart and fonts 
is $15,000." 
John Butler,Seybold Report on 
Desktop Publishing, July, 1992 

No wonderCore/DRA Wis the world's best selling graphics software for Windows! 

COREL{)R,411/! 

1-800-836-DRAW 

CORELDRAW WORLD DESIGN CONTEST 

Enter now and win valuable prizes in the monlhly contests (from Sept.'92 to April '93). 

Each monthly winner qualifies as a finalist in the Annual Design Contest in May '93 . 


FREE 24 hour Technical Support 

Core/DRA Wis MULTIPLATFORM 

for corporate standardiuztion: 

Windows, OS/2, UNIX. 

And soon available on the 

MAC, and in 20 languages! 


Call now for 

a free demo-disk 

and brochure! 


Outstanding Value! 

Other companies need severalJMlCkages to do what Corel does in one! 

Circle 88 on Inquiry Card. 



eompudyne is the PC manuJc1ct.LLri11g and direct marketing arm of 

Comp USArn , the Co mpLLter SLLperStore (N1!SDAQ sym/101 ;CUSA) 

inventors of big volnme, deep disconnting PC reUtiling, and the lurges t chain 

of comp titer st1per stores int.he co LLntry. Co mptulyne mcinnfactnres I.op qtwlit.y, 

fnlly-sLLpported compnters a.s availublefrom only the largest. PC nwn11J'actnrers 

at prices typica.llyfound only at garage shop clone houses. 

Resttlt? \Ve're already one of I.he largest direct PC compa.nies 

in I.he co LLntry und gnarantee t.ha.t ow· pri.ces ure 

the lowest. of any ciirrent.ly adve rtised. 

ORDERING 
.. 1-800-932-COMP (2667) 
.. Intern ational ca llers dial: 

1-214-702-0055 
.. 24 hour fa x: 1-214-702-0300 
.. Corporate credit an d volume terms 

available. lilJlt llil) ll1M 

385SXIJ25 	 385 SXL· 25 MHz Optional 80387SX 2standard, 4 & 6 options 60 3.5+ s1,399
This years ' model, 5.5 lbs. 4!\~irgt11Qlll1ll"' 	 S51/mo ' 

385SXL/25 JB6SXL-25 MHz, Optionol BOJB7SX Zstandard,4&6options B0 1'> 3.5+ s1,599 
$59/mo' 

385SL/25 	 lntel B03B6Sl-25 MHz, 64 KCPU cache as above BO 3.5+ s1,799
Advanced SL power mgm't, $67/mo' 
Optional 803B7SX co-p10cessor 

486SX /25 	 Intel B0486SX-25 MHz, Built-in BK CPU cache 4standard.B&20options BO 2.5+ s1,999 
$74/mo ' 

486DX /33 Intel 804B60X-33 MHz, Built-in BK CPU cache as above 130 2.5+ s2,899 
$107/mo' 

\fie are to 


PC prices what 

" Rhapsody for 

Subsonic Tu.bas" 

was lo music. 

Some notes were 

so low , 110 one 

cou/_c/ hea r them . 

Reques ts for 

encores were 

evm1 lo we r . 

HI'e a rc t.o note-


1.JOok!:i what 


Griselda of 

Skylund ·was t.o 


Por11 enuticr.n s; 


/./w light.est .. 

DIAL 

TO SAVE 

DOLLARS 


Feast your eyes on "one of the best note
book values around" (Mobile Office 
7/92), snugly packed into a slim, trim, 
5.5 lb package (including battery). 

All include these nifty features: 

• 11 "x 8.5"x 1. 6" 

(yes, only 1.6" thick!) 

· Full 10", 64 graysca le brilliant VGA screen 

Notebook 	 CPU 

385SX/20 	 Intel 803B6SX·20 MHz Optional B03B7SX 
Last years' model, 6.5 lbs. 4M6hmlllllll"' 

• Internal 3 1/2 .. 1. 44 MB floppy drive 

·Built-in trackbal lsaves 
carrying a mouse 

·MS/DOS 5.0 and 
Microsoft® Windows 3- 1 
installed ready to run 

·Polaris PackRat 4.0™Personal 
Informat ion Manager'" 

· External SVGA monitor and 
keyboard support 

RAM IMBsl HD IMBsl 

2standord, 16 max 60 

NEW HOLIDAY HOURS 
.. 	7am-8pm (CST) Mon.-Fri. and 

9am-5pm (CST) Sat 

WARRANTIES 
.. 30-day, no questions asked, 

return policy.'1 
j .. 1year limited wa rranty. 

·Toshiba-compatible external 
expansion bus 

·User-insta llable FAX modem 
and other options 

·Full keyboard-dedicated 
'page up/down ', 'home' 
and 'end' keys 

·Built-in serial (2) and 

parallel (1) ports 


• FCC Class Bcertification 

Battery Life !Hrs) Price 

1.5+ s999t I 

$37/mo ' 

SERVICE & SUPPORT 
.. Toll-free technical support 
.. On-site se rvice for desktopstt and 

overnight replacement for portables. 
.. Next-day shipping for most systems. 

I !Within 100 miles of any Dow Jones Service Center. ··ooes not include Windows 3.1 or mouse. \I Must be returned "as new~ in original package. 
!last yeais' model. Actual photo not shown. Actual weight 6.5 lbs. Tiackball not included. Most specs different from current model. 



• Hard Drives : 40; Bo ; 105 ; 120; 211 ; 483 ; ~~~I GT.:i 
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680 MBs or 1.2 GBs 
· Interna l CD-ROM (inc. Groliers 

Enc yclopedia, Too lworks, Reference 
Library and PC-S IG) 

· Internal FA X/Modem: 9600 bps 
send/receive fa x; 2400 bps modem; 
inc. WinFax and Quickl ink Software. 

· And many more! 

Duality. lowest Prices. Guaranteed. 


• lli@
Order one of our pre-configured sys

tems or custom-configure your own, 

choosing from a myriad of options. 

Al l systems include.. . 

· Microsoft® Windows 3- 1 

and MS/DOS 5.0 

· Microsoft compatible 
serial mouse 

• 200 watt power suppl y 
• 101 AT-style keyboards 
· FCC Class Bcertification 

386DX/33 	 Inte l 80386DX-33 MHz 

386DX/33 or Intel 80386DX-33 MHz or 2standard 80 as as above s999 
486SX/15 Intel 80486SX-15 MHz, w/buill-in 8K CPU cache 31max above $37/mo ' 

486SX/15 	 Intel 80486SX-15 MHz as above 80 1.1& 16 bit SVGA card. 14"1014 x768 SVGA s1,199
Buill·in 8K CPU cache 1.44 Color Monitor $44/mo' 

386DX/33 Intel 80386DX-33 MHz 4s1andard 110 as 16 bit SVGA card & Hi·Color Suppon s1,J99 
CACHE 64K CPU cache 31max above 14" 1014 x768 SVGA, .18 lnterlaced Color Monitor $51/mo ' 

486SX/33 	 Intel 80486SX-33 MHz as above 110 as as above s1,499
8K CPU cache above $56/mo ' 

4860)(/33 Intel 80486DX-33 MHz as above t10 as 16 bit SVGA card, IMS Video RAM 
CACHE t18K CPU cache above &Hi·Color Suppon, 14"1014 x768 SVGA 

Non -lnterlacedMu ltisync ColorMonitor 

486DW Intel 80486DX-50 MHz as above 110 as as above 
CACHE 118K CPU cache, True 50 MHz CPU above 

486DX1J66 	 Intel 80486DX1-66 MHz, 118K CPU cache 8s1andard 100 as 16 bit SVGA,Superlast Windows, Accelerator s2,499
CACHE New Double Clock CPU 32max above 	 card. IMB RAM, 14" 1014x768 SVGA $93/mo ' 

Non-Interlaced Multisync Color Monitor 

COWPUD9ME 
THE L O WE S T OF TH E LOW PR ICES. GUARANTEED. 

Prices and specifications subject to changewithout notice. Compudyne Direct. 15151 ASurveyor. Addison TX 75244 

· Built in serial (2), parallel (1) and 
game (1) ports 

• Artisoft's LANtastic® LAN 
•8 i/o board slots 
• U/L listing 

MICROSOFT®
1;et Horizonta l. .. WINOOWS,. 

READ'Y·TO·RUN 

Our standard desktop systems feature 
aesthetic yet rugged plastic-over-stee l 
construct ion with "one screw" assembly 

I standard 40 l.1or 
31max 1.44 

for quick easy upgrades. They support 

3 externally accessible 5.25" drive 

bays and 2 internal 3.5" units . 


Get Vertical. .. 
For those who prefer the aesthetics 
and footpr int of a desktop tower or 
need the added drive capacity for file 
server applications, our mini tower 
offers an astonishing 6 drive capacity; 
4 externa l plus 1internal 5.25" and 
1internal 3. 5" unit in a mere B"x 16 " 

desktop footprint for only $100 more. 

Options, Options, Options ... 
· Displays: Mono or co lor VGA; 1024 

and 1280 interlaced or non-inter 
laced; 14" to 20 " 

16 bit SVGA card, 14"640x480 VGA s849 .. 
Color Monitor S321mo· 

s1,799 
$67/mo' 

s1,999 
$74/mo' 

Ifyou can find a 

PC that meets or 

exceeds our equi.v

a le11 t specifica tion , 

but is shipping at. a 

lower a dvertised 

price, we'll match 

the price. 

Intel"' 386 &486 &the Intel Inside logo are trademarks of Intel Corp. ™/®Trademarks belong to their registered owners. ·leasing arranged through Leasing Group, Inc; payments based on 36 month open·end rate. 

Circle 181 on Inquiry Card. 



NEWS 

WHAT'S NEW • OTHER SOFTWARE 


File Management 
and Retrieval 

W ith Golden Retriever, 
you can create, store, 

track, and fe tch spreadsheets, 
letters, memos, proposals, re
ports, presentations, and other 
data files. The fi le manage
ment and retrieval system for 
Windows visuall y organizes 
and stores your documents in 
e lectronic file drawers and 
hanging fi les under fil enames 
similar to those you would 
use to fi le paper documents 
(e.g., subject, project, author, 
addressee, and date) . When 
you open a file fo lder in a 
drawer and double-click with 
a mouse on the name of a 
document, Golden Retriever 
automatically tracks down the 
application used to create that 
document, launches the appli 
cation , and opens the file. 
Price: $99. 
Contact: Above Software, 
Inc., Irvine, CA, (800) 344
0116 or (71 4) 85 1-2283; fax 
(7 14) 85 1-2285. 
Circle 1312 on Inquiry Card. 

Mac Multimedia 
Tools 

I nteractive Media's Special 
Delivery and Media Cata

loger for the Mac help you 
present or communicate in 
fo rmation using interactive 
digital multimedi a. Special 
Delivery integrates ex isting 
graphics, pictures, movies, 
and sound into interactive 
mu ltimedia. Media Cataloger, 
a stand-alone application, 
organizes, find s, and retrieves 
graphics, pictures, movies, 
and sound in formats that you 
can use in other applications. 
Price: Special Delivery, 
$399; Media Cataloger, $99. 

! 
:ne ~tlil Q11t i1111" Des}; S)'.s lcrn l:!c lp 

Golden Retriever includes a Desk button that g ives you 
access to the Windows Control Panel, Card File, Calendar, 
Calculator, No tepad, Clock, Pain/Brush, Microsoft Write, 
games, and other utilities. 

Contact: Interactive Medi a 
Corp., Los Altos, CA, (41 5) 
948-0745 . 
Circle 1313 on Inquiry Card. 

Scan Images and 
Visualize Data 

L ineas Informationstechni k 
offers SGiscan and CAD

view, two software packages 
for use with workstations 
such as those from Sil icon 
Gri1phics, Siemens, and Bu ll. 

SGlscan lets you control 
scanner parameters and save 
scanned images in popu lar 
fo rmats fo r integration in 
desktop publi shing programs. 
Other features include a rub 
ber-band rectangle for spe
cify ing the scanning area, 
zooming, and image rotation. 

With CADview, you can 
vi sualize, evaluate, and edit 
CAD data from different for
mats and sources. The pro
gram offers 3-D representa

tion of loaded objects in user
defined views, common geo
metry formats, and support 
for 2-D fo rmats such as 
PostScript , TIFF, and HPGL. 
CADview also lets you edit 
CAD data before integrating 
it in to word processing or 
desktop publi shing systems. 
Price: SGlscan, $3700 (about 
2500 deutsche marks); CAD
view, $62 16 (s tarts at 4200 
deutsche marks). 
Contact: Lineas In formation
stechnik GmbH, Braun
schweig, Germany, +49 53 1 
380 I I 40; fax +49 53 1 380 
11 59. 
Circle 13 14 on Inquiry Card. 

Protect Your 
DOS PCs 

I
ronClad is a high-end sec u

rity and antivirus program 

fo r DOS-based PCs and net
works. The program lets you 
apply attributes to drives, 

SPREAD THE WORD 
Please address new produc1 i1(/'orma1io11 lo New Producls Edi1ors, 
BYTE, 0 11 e Phoenix Mill Lane, Pelerborough, NH 03458. Be11er 
yet, use your modem and mail 11 ew producl infon na1io11 lo lhe mi
crobyles. hw or microbytes.sw confe rences on BEX. Please send the 
product description, price, ship date, and an address and telephone 
number where readers can gel more i1(for111a tion. 

subdirectories, users, and 
even individual files to suit 
your security requirements. It 
prevents vi ruses without the 
need for upgrades; performs 
transparent file encryption; 
and prevents execution of 
programs from any source, 
including disks, removable 
drives, or CD-ROM drives . 

The program also includes 
an audit tra il, keyboard lock
ing, log-on scripts, password 
aging, format prevention , 
setup and audit reports, emer
gency deactivation, and 
fac ility encapsulation . 
Price: $ 195. 
Contact: Silver Oak Sys
tems, Inc., Si lver Spring, 
MD, (30 I) 585-864 1; fax 
(30 I ) 588-6484. 
Circle 131 S on Inquiry Card. 

Extend a Portable 
PC's Battery Life 

Lucid 's Battery Boost 
package reduces power 

demands on your portable 
PC 's battery to increase the 
battery's usable life. Features 
include a Power Manager, 
which turns off the screen 
backlight and hard drive 
motor after a user-specified 
period of inactivity; Deep 
Discharge, which increases 
the battery' s charge-holding 
capability by making sure it 
is full y discharged before 
recharging; Battery Gauge, 
which shows you the re 
maining battery li fe; SCR
Boost, which e liminates lags 
in the video BIOS so direc 
tories scro ll much fas ter; and 
KeyBoost, which eliminates 
keyboard delays. 
Price: $79.95. 
Contact: Lucid Corp., 
Dallas, TX, (2 14) 994-8 100; 
fax (2 14) 994-8 103. 
Circle 1316 on Inquiry Card. 
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USER'S COLUMN 


J E RR Y 
P O UR NELLEA COMPUTER 


IN THE HAND 


A
nother m.onth on the road. l think they.' re trying to 
kill me. First it was Denver, as guest of the In
ternational BBS and Electronics Communication 
Conference, or JBECC. No sooner was l back 
than I was off to a science conference in Korea. 

Before that was over, I found myse lf in the Olympic sta
dillln watching the Rev. Moon marry 25,000 couples, 
many of whom met for the first time that morning. Next 
Comdex, come ask me about 1ha1 at the BYTE booth. 

I hadn ' t been to Korea since the war. Of course, you 
expect things to change in 40 years, and I 'd read a num
ber of reports on the growing Korean economy , but I 
st ill wasn't ready for what I saw. 

Seoul is a thoroughly modern city. People my age as
soc iate an Oriental capital with rickshaws and bicycles 
zipping along wide new boulevards that cut through ar
eas of narrow streets and hovels. Not so he re . All the 
streets are wide and straight , and if there are any hov
e ls, they're well hidden from both the main highways 
arid the extremely efficient elevated railway. I did not 
see one single rickshaw or bicycle . What I did see was 
cars and trucks, enough of them to create traffic jams all 
day, not just during rush hour; and this in a well-laid
out modern city. lfthey didn't have the elevated railway 
and subways, no one would get anywhere. 

A number of economic forecasts put Korea ahead of 
Japan by the encl of the century. I thought those ridiculous 
until last week. Now I'm not so sure. Korea is a nation of 
hardworking people who fake education very seriously. 
It 's also an orderly nation. Data point: there were 100,000 
people in the Olympic stadium for the mass wedding. 
Granted, half were brides and grooms (all dressed alike, 
dark suits and white bridal gowns), and half those not 
being married were press, government officials, and in
vited guests; but in that crowd of over 100,000 people, I 
saw not one policeman and on ly a few dozen ushers. No 
one was armed. Four to 6 hours in the hot sun, and not one 
incident: no pickpockets, no demonstrators, no fights , 
no arguments, not even raised voices. 

We think of Japan as competition, and rightly so, but 
we 'd do well not to overlook Korea. 

Gateway HandBook 
It 's nearly 12 hours each way from Los Angeles to Seoul, 
and more time in the lounges waiting to board . With my 
dead lines, I certainly didn ' t have any 24 hours to spare, 
so I was prepared to work on the flight. Korean Airlines 
has wonderful business-class service, and I had plenty 
of room to set up the Zenith Mastersport laptop. 

ILLUSTRATION : STEVE TURK © 1992 

I had a minor panic when I realized I'd left with the 
wrong mouse clamps. The Microsoft Ballpoint trackball 
is supposed to attach to your laptop; but there are two 
sets of clamps, and l'd brought the wrong ones. There was 
no way I could attach the Ballpoint to the Mastersport 's 
case. II turns out, though, that you can lay the Ballpoint 
on the table next to the machine, and it works just about 
as well. I'd hate to do that holding the computer on my 
lap. The moral of the story is 
to check things out before leav- Palmtops and PCMCIA 
ing the house, which I already 
knew. at Chaos Manor, 

Korean e lec tricity is 220 a look at the virus scene, volts AC at 50 cycles. The ho
tel furnished a converter about and a trip to Korea 
the size of a large automobile 
battery charger. It worked fine, 
but I'm sure glad I clidn 't have 
to carry !hat in my luggage. In
cidentally, given the falling clol
la.r, most stuff-clothes, elec
tronics, optics-in the upscale 
Korean department stores costs 
just about what it would in the 
Fashion Square Mall in Los 
Angeles. 

I dicln ' t get too far from the 
World Trade Center. I was in 
Seoul to attend a science con
ference and present a paper. 
The conference was excellent, 
organized as I like things: the 
papers were printed up and dis
tributed beforehand, so most of 
us used our time for comments 
on other papers. Alas, a few 
attendees painstakingly read 
prepared papers. Worse, some 
Ru ss ians (a nd a few Italians 
and Chinese) weren't very fluent in English. There are 
few experiences in life that are more excruciatingly bor
ing than to sit quietly and pretend to listen to someone 
who doesn ' t speak English read a paper that you've al
ready read. 

At least it's boring if you have nothing else to do. Of 
course, it would be rude to read a book no matter how 
badly the speaker reads; but it 's flattering to see someone 
taking notes while you speak. In my case, I was actually 
working on what I would say when it was my turn, but no 
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one had to know that as I typed away on 
the Gateway HandB ook. 

The Korean trip served multiple duty: a 
really fasc inat ing sc ientific conference, a 
chance to see the payoff from the Korean 
War- when I left , Korea was free but a 
wreck-and an excellent chance to test 
several palmtop computers. 

It soon became apparent which one l 
liked most. The Poqet PC has some ex
cellent points-my son Phillip still runs 
his division on the USS Tripoli with a Po
qet, and he 'd be lost without it. The HP 
95 LX also has its points. For that matter, 
there's a good bit to be said for the Atari 
Portfoli o. However, all three are just too 
small fo r a touch-typist-or at least fo r 
this touch- typi st. Phillip types two-finger 
styl e and swears he's a lot fas ter on the 
Poqet than on a full- size machine, and l 
believe him; and TV commentator Bruce 
Herschensohn can type two-fingered on 
hi s Atari Port fo lio about as fas t as J can 
touch-type. Me, though, I want to gel my 
hands on them home keys; and I can do 
that with the HandBook. 

Indeed, the HandB ook was the hit of 
o ur con fe rence. If I had been a Ga te 
way dea ler, I could have made a mint : l 
thin k everyone who saw the HandBook 
wanted one. 

The HandBook isn' t as small as the Po
qet or the HP 95LX. Closed, it measures I 0 
by 6 by I Y, inches, making it too large to 
pu t into a coat pocket, where you mi ght 
stuff the HP 95LX (or a Wizard, Boss, or 
Franklin Academy). You might get a Poqet 
into a very large pocket, but not the Hand
Book. You carry that in a shoulder bag or 
briefcase, or just as you would a book. 

I' ve seen Portfolio users type with three 
fin gers of one hand , with the thumb of 
the other working Shift and the space bar. 
They reall y fl y along. I suppose that such 
a technique could be deve loped fo r th e 
Hand Book, but it's a bit large for that; 
where the HandBook shines is when you 
can set it on a table or on your lap. Then 
it's wonderful. The screen is backli t and 
large enough to see. The keyboard is ex 
cellent: quiet, good fee l, decent layout, 
smaller than a standard keyboard, but large 
enough-a really good compromise. 

I found I could type as fas t on the Hand
Book as I can on the NCR Safari NSX/20. 
That surpri ses me. It 's something about 
the fee l of the keys, I think. I also fo und 
that I can see the screen through the bot
toms of my bifocal s; I don' t have to put 
on my spec ial computer glasses. 

Understand, the HandBook is a 286 
pe rfo rm ance computer, with I MB of 
memory and a 42-MB hard dri ve. Unlike 
the Safari (which is one of the small est 
and best notebook-size machines), it won' t 

run Windows; but it will sure run any DOS 
programs you ' re used to. My HandB ook 
came with Microsoft Works. I hadn ' t pre
vi ously used Works much , but I found it 
nearly ideal in combination with the Hand
Book. The word processor is intuitive. So 
is the spreadsheet. Microsoft Works on 
the HandBook is a wonderful combina
tio n fo r a beg inner, say , someone just 
going off to college; and I found it good 
enough for a ll my conference work, in
clud ing using the spreadsheet and BASIC 
to do some quick computations at the con
fe rence while Professor Fred Singer of 
George Mason University gave us up-to
the-minute climate and temperature data. 

There ' s no modem, bu t that wasn ' t a 
problem. I use a small Supra modem. The 
HandBook has a nom1al DB-9 serial port. 

The other port on the HandBook is a 
parallel port; it looks like a very small Cen
tronics connector. They furni sh an adapter 
to turn that in to the standard DB-25 par
allel connector. 

The HandBook comes with LapLink 
XL, a scaled-down OEM version of Trav
eling Software's LapLink Pro . Like Lap
Link Pro, LapLink XL will send itself to 
another DOS computer, such as the Mas
tersport. You need this, of course, because 
there' s no na ppy drive on the HandBook. 
They do sell an external nappy drive, bul 
I don' t have one yet. I pres ume it 's like 
the Safari ' s external nappy drive , and l 
can' t think of any reason why it wouldn' t 
work proper! y. 

I used Lhe serial port and LapLink XL to 
peel all my work off the HandBook and 
onto the Mas tersport. Inc identa ll y, th e 
HandBook off-loads fi les at high speed, 
but incoming was slow; I think 1may have 
a noisy serial port, which g ives me a 101 
of retry errors. But everything I wanted in 
the HandBook got there, while fil es com
ing out of the HandBook were no prob
lem at all. Gateway assures me this is cov 
ered by the warranty, and they' ll be glad to 
swap machines , but l ' m off fo r another 
trip tomorrow- they are tryi ng to ki ll 
me-and the thought of going to a science 
fi ction convention without the HandBook 
to show off is appalling; which may tell 
you something about how much I like it. 

I haven' t yet tested the HandBook with 
BSE's external Flashdrive hard drive be
cause installing the BSE software requires 
a fl oppy drive . I did connect the Flash
drive to the Mastersport, and I was then 
able to access it through LapLink as the 
Mastersport 's D drive. 

You can see where all this is leading: 
on trips, do I need any computer other than 
the HandBook? The first experiment will 
be tomorrow: I'm off for Florida, and I ' m 
going to put the Mastersport, well padded, 



MINUTEMAN TAKES CHARGE IN 

OVERIOOOJCPENNEY STORE' 

Every time JCPenney sells 
a pair of jeans, a toaster or 
a bo.ttle of perfume, MINUTE

MAN takes charge. That's 
because more than one 
thousand JCPenney stores 
rely on MINUTEMAN UPS 
systems to back up power to 
their point-of-sale systems. 

Every day your company 
relies on its voice and data 
communications equipment 
to stay productive. Unfortu
nately, the electricity that 
powers these vital systems 
is not reliable. 

Blackouts, brownouts , 
spikes, surges and even 
lightning strikes are 
common in most business 
environments. And the high 
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cost of losing vital informa
tion and productivity due 
to power outages and 
surges calls for preventive 
measures. 

Power requirements 
can be confusing. And your 
company has unique 
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Inc. changed its 
operations from 
the old POS systems to the 
new PC-based technology, 
relying on PC platforms for 
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into checked luggage. The HandBook will 
be the only machine with me on the air
plane. Also in checked luggage will be the 
Supra moct,·111 :1 110 the FJ;;,!1cl rive with 100 
:vl B or I I . I'' ·1 rogra1 11s . We'll see just 
·,•w 111u , IN' 1• 11ich machine and when. 

l'CMClA 
The only problem with the Gateway Hand
\'. •ok i.; lhat it doesn't have a PCMCIA 

·1. ;\ I 1h:11 · ' a serious deficiency. Po

1 11e Safari 11: . (' I\ ' ' 

l '·' I. ·· Fuj itsu) did a lot of pi
•.H1ccr1111 'l' MCIA. and the Poqet 
has two .. 1. 11 " 0 ::.. 1· 1-i : Ii is a great idea. 

~· • !· ies the HP 95LX 
p:• lmtop. Ala .; , lh t· 1·1 , Pl· !in Academy and 
A1ari Port lo! io dll ll I have one, although 
!hey have somclhing proprietary that ' s like 
1t. The Zenith Mastcrsport doesn't have 
PCMCJA, and it needs it. 

For those who are wondering what in 
the world a PCMCIA interface is, it 's a 
gizmo that accepts a PC card about the 
size of a baseball card, but about 3 mil
limeters thick. The whole thing is very 
small , since the only moving part is the 
mechanical button .to eject the PC card. 
Internally, the interface connects directly to 
the machine 's I/0 bus. The result is that the 
computer can see the PCMCIA device as 
a hard drive holding up to 20 MB (at pres
ent; larger cards may be coming) of very 
fast nonvolatile read/write memory. 

You can take the card out and transfer it 
and its files to another computer equipped 
with PCMCIA (which is why PCMCIA 
compatibility is important, and it's unfor
tunate that the Atari Portfolio doesn't have 
it). PCMCIA makes it really simple to save 
your work and remove it from the machine 
without a floppy drive; or to transfer up-to
the-minute stuff, such as databases, cal
endars, and last-minute reminders. 

You can also put programs on it. Phillip 
has WordPerfect on a PCMCIA card on 
his Poqet; in the other slot he has a mem
ory card. Understand, you can change 
those cards at any time, with the same ease 
that you change floppy disks. I don't use 
WordPerfect, but I do use Derive, a math
ematics program, and that' s avai lable in 
PCMCIA format now. So are many other 
programs. I doubt it will be long before 
all your popular software programs are 
available that way-and, for that matter, 
since PCMCIA is a read/write medium, 
there's nothing to prevent you from mak
ing up your own card library of programs 
you want to have handy on trips. 

A new specification from the PCMCIA 
extends the PC card standard to accom
modate other peripheral devices (e.g ., 
modems, network adapters, and even disk 
drives) on a PC card (see this month 's Un
der the Hood, "The PCMCIA Redefines 
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HP95LX 
It ' s powerful. It has a PCMCIA slot. It ' s 
well supported. It ' s small. It's the latter 
that limits its usefulness to me: it's too 
small. This is one of those machines that 
you'll either love or hate because of the 
form factor. If you can manage two-fin
ger typing and can live with a small screen, 
this is a real computer you can truly put 
in your pocket. 

It's a bit tricky learning to use it , but 
actually it ' s easier than learning the Wiz
ard or the Boss or one of the other pocket 
date/calendar/notebook devices. After all , 
the HP 95LX is really a tiny PC running 
programs under DOS. There are buttons 
that do some fancy switching among pro
grams, and some programs such as Lotus 
1-2-3 are preloaded into ROM for you ; 
but through the magic of PCMCIA, you 
can run almost any program you can get 
onto a desktop PC. The PCMCIA slot is 
the A drive, and you can load programs 
from there as well as save data to it. There 
are screen limits. The HP 95LX's screen is 
16 rows by 40 columns. It ' s not backlit. 

One very innovative feature: an infrared 
communications port. At the moment, that 
will talk only with a properly equipped 
HP LaserJet laser printer; but it's an in
teresting feature other palmtop makers 
should study. 

There are keyboard limits. The keys are 
in a QWERTY pattern, but the numbers 
are in a number pad to the right rather than 
across the top. Across the top are dedicat
ed keys that jump to programs such as the 
phone and memo applications, a full HP 
calculator, and Lotus 1-2-3, all of which 
you can jump to at any time. (Above those 
keys is a line of function keys: F l-Fl 0.) 
The colon and semicolon, left and right 
arrows, and the like are Shift-numbers, 
while special characters (e.g.,#,$, and %) 
are Shift-symbol keys. All these keys are 
tiny chiclet affairs; it ' s meaningless to talk 
about their feel. The space bar is about 2 
inches wide. There are Alt and Control 
keys. The whole thing is very small. After 
all, the entire unit measures only 6!4 by 1 
by 3!4 inches when closed. 

And that's both the strength and weak
ness of the HP 95LX. It ' s small enough 
to put in your pocket and considerably 
more powerful than a Wizard or Boss. You 
can add tons of accesso1ies to make it work 
better, communicate better, and hold more 
data. Add an external hard drive. Add an 
external modem . What you cannot do is 
change its fundamental size. 

The Safari has got notebook comput
ers down to about as small as they ' re go
ing to get and still have a full-size key
board. Get any smaller, and it's not a 
notebook; it's something else. HP has 

Portability," for more details). 
It's my guess that within a y~ar every re

spectable laptop and palmtop will have 
PCMCIA; and within three years, most 
new desktops will have them. 

It's relatively easy to retrofit a desktop 
machine with PCMCIA; you insert a bus 
card and connect it to the PCMCIA drive, 
which can mount internally. It's a bit like 
adding an extra floppy drive to your sys
tem. Since PCMCIA connects to the bus, 
it's not quite so easy to retrofit cardless 

computers, but Trantor has made SCSI 
work through the parallel port; and I've 
seen ads for PCMCIA drives to connect 
to the parallel port. I suppose those won't 
be as fast as a DMA connection, but they 
should work. I'll get one and find out. 

Gateway is aware of the growing inter
est in PCMCIA, and I'm sure that not long 
after you read this, it will be offered as an 
option for the HandBook. 

Anyway: the bottom line is, I love that 
little HandBook. Highly recommended. 
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same powerful software and printers. 
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Caching
How do you move volumes of data from your 
SCSI device fast and efficiently? With the Fast Disk EISA 
SCSI Caching Host Adapter from American Megatrends. 

THESUPERIOR PERFORMANCE SOLUTION 
The Fast Disk SCSI controller supplies the indust1y's 
highest transfer rates and uses a 386SX CPU to manage 
up to 16MB of cache. 

" ... superlative disk perlormance - the best seen by PC 
Labs thus far - thanks to AMI's Fast Disk Controller, a 
32-bit SCSI EISA card with a 386SXl16 microprocessor 
and l6MB cache. "PC Magazine -June 16, 1992 

UNBEATABLE COMPATIBILITY 
The Fast Disk SCSI Host Adapter is compatible with the 
popular Adaptec 154X and BusLogic drivers, and sup
po1ts a wide asso1tment of SCSI devices, including hard 
drive, tape, CD-ROM and WORM. 

FROM THE LEADING EISA DEVELOPERS 
As the leading developer of EISA motherboards and EISA 
BIOS, American Megatrends has the knowledge and 
resources to suppo1t your EISA applications. With over 
150 combined years of EISNSCSI design experience and 
the only company with both board and BIOS design 
knowledge, you are ensured compatible designs that work. 

For full information on America's premium EISA 
peripheral cards, call American Megatrends today and 
see why more people move more data with AMI. 

....
AMERICAN MEGATRENDS, INC. -6145-F NORTHBELT PARKWAY --

--. --.NORCROSS, GA 30071 
(404) 263-8181, FAX (404) 263-9381 -
(800) 828-9264, (800) U-BUY-AMI AmericanIN SINGAPORE (65) 294-6714 
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The only Windows™ statistics 
package you'll ever need. 
#1 for DOS and Windows 
Rated "the best general-purpose 
statistics program" for the PC by 
Software Digest®, SYSTAT for DOS 
is now joined by SYSTAT for Win
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win
dows advanced memory manage
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 

with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 
SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT's QuickStat™buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 
Afull range of univariate and 
multivariate statistics-from t tests 
to multidimensional scaling. With a 
few clicks you can turn most sta
tistics into graphs and perform: 
• 	 multi way crosstabs with log 


linear modeling 

• 	 nonparametric statistics 
• 	 principal components and 


factor analysis 

• 	 cluster analysis 
• 	 time series 
• 	 nonlinear estimation 
• 	 correlation matrices 
• 	 means, effect, and dummy 


models 

• 	 post hoc tests 

SYSTAT offers the most 
advanced multivariate general lin
ear model available for Windows. 

The most graphics 
No other statistical or graphics 
package can produce all the scien
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
• 	 histograms 
• 	 single, multiple, stacked, and 


range bar graphs 

• 	 single and grouped box plots 
• 	 stem-and-leaf diagrams 
• 	 pie charts 
• 	 scatterplot matrices 
• 	 3-D data and function plots 
• 	 contour plots 
• 	 control charts 
• 	 maps with geographic projections 
• 	Chernoff faces 
• 	 complete color spectrum 
• 	 log and power scales 
• 	 confidence intervals and ellipses 
• 	 linear, quadratic, step, spline, 


polynomial, LOWESS, expo

nential , and log smoothing 


A compatible family of products 
Whichever you choose-SYSTAT 
for Windows, SYSTAT for DOS or 
both-you'll enjoy the most power
ful statistics and scientific graphics 
software available for the PC. 

For more information, special 
offers for current users, and demo 
disks, call: 

708-864-5670 
For Windows circle 157, 

For IBM/DOS circle 158. 


For uiofe information call or write: SYSlAT, Inc., 1800 Sherman Avenue, fi:vqnston, Illinois 60201-3J93. Tel:.708.864.5670, Fax:708.492.356'1 
, . 	 ~ 

Australia: Hearne Marketing 61 .3.8661766, BeNelux Countries: Oasis 31.3402.663J6, Denmark: Agrolab· 4!\.64.406575, France: Deitasoft'33.76.41B508, 
Germany: STAvCON 49,55.4272075, Italy: PiSoft 39.587.213640, Japan: Hulinks 81".33.5902311, Malaysia: Dagang Teknik 6.03.719.8299, . 
New Zealand: Hoare & Assoc. 64.78.56261_5, Spain: Addlink 34.3.4590722, Switzerland: Fr.itschy & Partner ~1 .31:215151 , SYSTAT UK: 44:81 .4620093 
Q 1992.SV·STAT®, Inc. Softwa"m Ofgest11atfn11_s Rtpott/B.5. May, 1991. Software Digest is a registered trademark of NSTL tnc . 
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done about the same thing here. Smaller is 
a stunt. It looks as if they've gone about as 
far as folks can go .. .. . 

If you have any interest at all in a tiny 
computer, this is the one you want to look 
at. The PCMCIA slot will keep it up to 
date and make it easy to add software. 
There's already plenty of support: to see 
just how much, get a sample copy of the 
HP Palmtop Paper, a bimonthly 40+-page 
8;.{- by I I-inch newsletter with articles on 
using the 95LX and ads for nifty acces
sories and programs. Contact Hal Gold
stein at P.O. Box 869, Fairfield, IA 52556, 
(515) 4 72-6330. 

I still prefer the Gateway HandBook, 
but then I deal with words more than num
bers; if your life revolves around Lotus 
l-2-3, or if all you want is an electronic 
calendar and appointment book, you will 
probably love the HP 95LX. For that mat
ter, I don't intend to let go of mine. Some
times I don' t want to carry a shoulder bag. 

Meanwhile, the Poqet PC is a compro
mise between the really tiny HP 95LX and 
the nonpocketable Gateway HandBook. 
One of these ought to fit any need. 

More on these machines another time. 

The Virus Scene 
Don ' t panic. I mean that literally . There 
are a lot of people out there who want to 
scare you into buying expensive anti virus 
software. Mind you, some of that software 
is very good. The question is whether you 
need it. 

The answer for most of you is, probably 
not. There are a growing number of re
ported cases of viruses appearing " in the 
wild" (as opposed to being seen in labo
ratories), but the actual number of people 
harmed by them is small compared to the 
population of computer users; and this de
spite the growing sophistication of viruses, 
and the growing number of people who 
think it a clever idea to write one and re
lease it to the world. 

The main reason there's so little damage 
from computer viruses is that there are 
a number of dedicated people collecting 
viruses, analyzing them, and writing pro
grams that find and get rid of the pests; 
and that presents a dilemma. Virus analy
sis is expensive, and it 's often a thankless 
task since the usual result of analys is is 
to show that the virus wasn't much of a 
threat. 

Most "wild" viruses can be detected 
with simple scanners available as freeware 
or shareware on most computer BBSes. Jf 
you take elementary precautions and use 
one of those scanners before installing new 
software, your chances of being harmed 
by a virus are very low. 

Unfortunately, things change, and some

times the threat is all too real. The month
ly Virus News International ($120 per year 
from On track Computer Systems or£ 178 
per year from Virus News Jnternational , 
Berkley Court, Mill St., Berkhamstecl, 
Hertfordshire HP4 2HB, U.K. , +44 0442 
873033) recently published an interview 
with the Central European virus writer of
ten called "Dark Avenger." It 's chilling. 
The interview was clone through a BBS , 
and there was apparently no chance of 
finding the true name of this chap; but a 
number of items left the editors of Virus 
News International in no doubt that they 
were talking with the actual author of some 
of the nastiest viruses ever found in the 
wild. The man is clearly brilliant. He also 
has no sense of remorse. l don ' t know his 
reasoning, but it 's my guess that he fig
ures that he's improving the breed, some
what in the way that wolves improve cari
bou herds. 

He is not the only person with consid
erable skill who seems dedicated to doing 
as much harm to the computer communi
ty as possible; and the viruses seen by the 
editors at Virus News International are be
coming increasingly sophisticated. For in
dividual users who use sane backup pro

cedures and reasonably regular detection 
scans, this still isn't a great threat. 

However, imagine this scenario: you 
are part of a large organization absolutely 
dependent on your database, which is avail
able to hundreds of employees through 
your network. One clay you discover that 
something is wrong with the data: some
thing just cloesn ' t make sense. A closer 
look reveals your whole database is cor
rupted. Sophisticated investigation detects 
a virus. It has been operating for months, 
never manifesting itself, and confining its 
activities to making random changes in 
your database. 

It has been operating long enough that 
many-perhaps all-of your backup files 
are also contaminated. 

What would it cost you to recover? 
Could you recover at all? 

Of course, that ' s not likely to happen 
to you; but it's possible, and the less you 
know about the virus scene, and the fewer 
clever people who are working to detect 
and eliminate viruses before they can do 
this, the more possible it becomes. 

And thus I recommend that if your com
pany can afford it , you should subscribe 
to one or both of the English virus news 

Wedidrit 
start the PC


•pr1cewar. 

(We'd never back down 
onqualityJ 
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services, Virus News International or Virus 
Bulletin ($395 from Virus Bulletin, Ltd ., 
590 Danbury Rd., Ridgefield, CT 06877, 
(203) 431-8720. In Europe, the address is 
21 The Quadrant, Abingdon Science Park, 
Abingdon, Oxfordshire OX 14 3YS, U.K. , 
+44 223 555139). Both are published by 
organizations that sell antivirus software. 
Virus News International is part of S&S 
International Ltd. , the outfit that distributes 
Dr. Solomon's Anti-Virus Toolkit, the pro
gram I heartily recommend. Monthly up
dates to the Toolkit come with your sub
scription. 

Virus Bulletin presents a different view
point. It 's quite readable, and one of its 
functions is to keep other virus prevention 
services on their toes. It, too, deserves sup
port. 

Neither of these is anything like cheap. 
They don ' t come in fancy wrappers, they 
are not printed on slick paper, and there 
aren't any pretty pictures. They're pretty 
thin, for that matter. Are they, then , worth 
their cost? In my judgment, resoundingly 
yes ; we would be in sad shape without 
them. If they didn't exist, we would pret
ty soon have to create them, and we would 
probably do that in a panic, possibly as a 

government agency. That would likely encl 
up costing us considerably more than the 
industry pays with tax-deductible sub
scriptions to these services. 

S&S and Virus Bulletin are not part of 
the "scare them into buying virus protec
tion " school. There are some firms that 
produce good programs but are just aw
ful that way. 

As to why support these two as opposed 
to excellent organizations such as Syman
tec (producer of Norton Anti Virus) , it 's a 
judgment call , and I might easily be wrong. 
I' ve watched all the antivirus groups for 
several years now, and I think the British 
groups are more on top of the situation 
than the several good-to-excellent Amer
ican research/publishing firms. This may 
be because most of the dangerous viruses 
lately come out of the former Evil Empire 
(and you could write a book about why 
that should be so), and the British groups 
are closer to the front lines. They tend to 
see the new viruses first. 

Whatever. l don't insist that you sup
port the compan ies I recommend here . I 
do suggest strongly that if your company 
would be greatly harmed by virus infec
tions as I desc ribed above, you support 
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some organization that engages in virus 
collection and analysis. Don ' t be a free 
rider. 

Ra mas/age 
One of the things we discussed at my meet
ing in Seoul was population trends; so 
when l came back home, I decided to play 
around with some population models to 
see what's likely for my children imd grand
children. After all, the total population and 
its age distribution will be one of the most 
important parameters setting the quality 
of life 20 and 30 years from now. 

Moreover, population trends are hard 
to change. If we started right now on a 
campaign to produce more young people to 
enter the work force, it would be 18 years 
before any of our new products came on
1 ine. The U.S. inevitably faces an aging 
population: fewer working-age people and 
vastly more retired people. It looks to me 
as if our choices iu-e very limited: increase 
productivity, or have a declining standard 
of living. Or both. 

Unfortunately, most increases in pro
ductivity are eaten by new measures, such 
as the Clean Air Act, which mandates that 
all coal plants have stack scrubbers, even 
though exhaust gas from burning Western 
coal goes into the scrubbers with less sul
fur content than Eastern coal gas leaves 
with. It may be a good thing to use up pro
ductivity increases this way rather than 
investing in future productivity gains; but 
we ought to be aware of the consequences, 
too. It 's my opinion that most of the pro
ductivity increases made possible by small 
computers have disappeared into increased 
regulations. 

In any event, Ramas/age lets you do 
population modeling; for those familiar 
with the lingo, you set up your own Leslit 
matrices , and you put in stochastic varia
tions. For those unfamiliar with those 
terms, it' s all explained in the documents. 
You don't have to be a sociologist to play 
around with this and get a fee l for the age 
distribution of the American population 
over d1e next century. It may sccu-e the day
li ghts out of you. 

Writer's Toolkit for Windows 
I've had this around for a long time with
out installing it, because I didn ' t think I 
needed it. After all , my word processor is 
Q&A Write, which comes with an excel
lent spelling checker as well as Word Find
er. I also have the Definitions Plus imple
mentation of The American Heritage Dic
tionmy. If I want to check grammar, l have 
Grammatik V. All those programs work 
within Q&A Write. Furthermore, if those 
aren't enough, I have Microsoft Bookshelf 
on a CD-ROM. I didn 't figure that I would . 
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ever need Writer's Toolkit. 
That's true enough as long as I'm work

ing at Chaos Manor with my big Cheetah 
486 and all its accessories; but on the road 
it's different. Laptop machines are slower 
and have smaller disk drives; and besides, 
who wants to install all those different pro
grams on a laptop? So, last time I went on 
a trip, I carried Writer's Toolkit along just 
to see how it would work. 

It works fine. It's easy to install, and all 
the parts work together. I still like Gram
matik V better than the Houghton Mifflin 
Grammar and Style Checker, but the latter 
is good enough. I still like Definitions Plus 
better than the Writer ' s Toolkit imple
mentation of The American Heritage Dic
tionary, but, again, Toolkit is good enough; 
and with Toolkit, I get the Columbia Dic
tionary ofQuotations , which, once again, 
isn't as nifty as the Bartlett 's in Microsoft 
Bookshelf-but it's good enough. 

Which is the bottom line. If you're a 
professional wordsmith , you may want 
to build up your own toolkit; but for some
thing you can just drop into your comput
er and start using immediately, Writer's 
Toolkit will do quite well, thank you. It's 
great for students: easy to use, which en-

P.ople are making 

money with 

specialized BBSes. 

courages them to use it often. I also know 
professional writers who like Toolkit just 
fine and use it all the time. I'll probably 
go on using my co llection of tools here at 
Chaos Manor, but Writer ' s Toolkit goes 
onto all my portables. Recommended. 

The BBS Scene 
There ' s so much going on here that it's 
silly even to try to cover it all. The impor
tant thing is that people are making mon
ey by setting up specialized computer 
BBSes. Indians in North Dakota are selling 
art over BBSes using NAPLPS (North 
American Presentation-Level Protocol 
Syntax) protocols. The software for ere

ating graphical art that can be distributed 
over BBSes is now shareware. The Big 
Sky Telegraph educat ional network is 
changing the way education is done in the 
Dakotas. 

It was predictable, of course, but it 's all 
happening faster than you'd imagine. 

David Hughes, Col. USA (Ret.) , oper
ates both free and commercial services. 
On his BBS, Old Colorado City ((719) 
632-2658, 1200 to 14,400 bps, V .32 , 
V.32bis), you can find out more about 
shareware graphics systems from him in I0 
minutes than you can from me in a life
time. He set up Big Sky Telegraph, too. 

Write LBECC (P.O. Box 486, Louisville, 
CO 80027). Say hello to Debbie Weisblatt 
and ask for a copy of their newsletter. 
Since IBECC is a nonprofit organization, 
slip a couple of bucks in the envelope to 
help them with postage expenses. If you ' re 
interested in the flavor of what ' s happen
ing in the BBS world, this is a good way to 
get started. You might be amazed at what 
you find out. 

To get in on it, and to toot my own horn, 
Pournelle ' s Communications Bible from 
Microsoft Press is no bad start. Since my 
coauthor Mike Banks did more than half 
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HP's new low-priced PCs dorrt surrender features. 

Those cheap PCs don't stand a 
chance. Hewlett-Packard has intro
duced 486 models starting at under 
$1,200:" With prices ofour entire line 
ofHP486 and 386 PCs down as much 
as 42% in the last 9 months. 

But our low prices have not come at 
the expense ofquality, performance 
or the features you want. 

To scream through those high
powered Microsoft~ Wmdows and 
CAD projects, our revolutionary 
local-bus technology and fast graphics 
accelerators really fly. And, with 

true multivendor compatibility, 
HP PCs fit easily into your computer 
environment. 

We've also made big advances on the 
networking front. Many models come 
with preinstalled network interface 
cards and boot-ROMs. And, ofcourse, 
HP PCs are fully tested and certified 
with all the major NOSes. 

Our security features are so conveni
ent people actually use them. And our 
486 desktop PCs are chip-upgradable. 
So you can count on always having 
the latest and greatest. 

All this for as little as $1,200! And 
for a few hundred dollars more, we'll 
throw in a hard drive with pre
installed DOS 5.0, Windows 3.1 
and a mouse. 

Th be a winner in the price wars, 
call l-800-752-0900, Ext. 7094 for 
your nearest HP PC dealer. Or call 
1-800-333-1917 from your fax hand
set for immediate details.t Then 
start calling the shots. 

F//'09 HEWLETT 
~~ PACKARD 
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the work on the book, I don ' t feel too bad 
about recommending it. 

Microsoft Operations Research 
The word processor wars have been rag
ing since the days of Electric Penc il and 
WordStar 1.0, and they show no signs of 
abating. A publisher wi ll add a feature to a 
product; soon every other word processor 
must have that feature. Soon after that al I 
the word processo r progra ms a re fat , 
complicated, and overgrown; and the fea

ture wars continue even so. 
Whatever e lse you can say about Mi

crosoft, they do their homework. I spent 
an afternoon with the Microsoft Word 
program managers , and it 's astonishing 
how much trouble they' ve been to in find
ing out just how people really use their 
word process ing software. They went to 
user establishments and requested, "Show 
me the last thing you just created on a 
word processor. Now show me exactly 
what you did ." 

BETTER 
FEATURES 

LEDs alert you of 
• Improper outlet wiring 
• Damage to protection 

circuitry 
• Loss of AC power 

-
INSTANTANEOUS 

RESPONSE ./\,...MADE ul~~' E' 


w-.~SA IUMll,;twi.t_-iilbi.tAaj
Suppresses spikes quicker to 
protect your equipment better. 7.QISOLATED FILTERBANl<S BETTER 

~Eliminates interference between WARRANTY ~ 
plugged-in equipment. 

Only Isobar® Ultra provides lifetime Ultimate® 
Insurance that covers any surge related equip
ment failures up to $25,000-including light
ning strikes. 

'THE POWER PEOPLE" Isobars are available with 2, 4, 6 or 8 outlets, 
500 N. Orleans• Chicago, IL 60610 some with fax/modem protection. Call us today 

312/329-1777 •FAX: 312/644-6505 to see a sample. 
Call Today! Ask for Dept. F7. 
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One result of that research was a con
siderable understanding of what features 
people really use, which don't make any 
difference, and which ones people would 
use if they understood how to do it. 

The first product to be influenced by 
that understanding was the latest edition 
of Word for Windows integrated with 
Bookshe lf. This is a smooth integration 
of two major and important products. I'm 
stil l in the process of restructuring com
puting at Chaos Manor, so although I have 
Word/Bookshelf up, it 's not on my main 
machine. I ' m still using Q&A Write to 
create text and then putting it into Word 
for Windows for a final edit and printing. 
That 's likely to change. 

The Word/Bookshelf integration is very 
good. It 's still a bit slower than I Iike 
with Definition s Plus, l get my dictionary 
definitions instantly-but CD-ROM drives 
are getting faster, and there 's better caching 
software all the time. Fast and slow are 
re lative to what you're used to: it 's sure 
quicker to look up quotations and find en
tries in the Columbia Desktop Encyclope
dia from the CD-ROM than to get up, get 
the print copy, and look things up. 

I'm confi dent enough that we'll see a 
lot more improvements in Word that J'm 
making the time investment to learn W ord 
for Windows; and l haven ' t regretted that. 

Winding Down 
We' re st ill working on networks at Chaos 
Manor. It 's not that it 's so difficult; it 's 
just that I' m not here enough, and when I 
am here, I have to work on fiction . We' ll 
get to it Rea l Soon Now. 

The book of the month is Freeman Dy
son 's From Eros to Gaia (HarperCollins, 
ISBN 0-06-039111-1 , $22.95). I've a l
ways thought Dyson one of the sanest men 
I ever met, and thi s collection of essays 
on a dozen subjects ranging in time from 
the 1940s to the 1990s does not change 
my opinion . 

The computer book of the month is In
side the Norton Desktop for Windows 2 .0 
by Peter Norton and Renee Gentry (Brady 
Books, ISBN 0- 13-474503-5, $26.95). If 
you ' re a Windows user wondering if you 
want Norton Desktop, this will let you 
make up your mind. 

The game of the month is the Strategic 
Studies Group's Carriers at War. I've al 
ways been interested in the Pacific War, 
and this is a good game/simulation . It 's 
an all -new version of their popular oldie. 
The graphics are stunning. 

As usual , I've run out of room, but not 
things to write about. We're continuing 
our investigations of OS/2. There is an 
Ami ga show ju st after I get back from 
Florida; interesting things are happening. 

cominued 



"Sure, I remember myfirst modem... 


"My first modem? It was a cheap thrill. A 11d that i111p 11/siueness 

rea// p cos/ /li e. No11 • ! lmo111 beller . '!be DataPorl 14.4 Data/ Fax 

Modem giues /lie rea l ua/11e: el'e11 p 111s 11/0 ll ey i11 my pocket.' " 

Now I Know Better." 

THE NEW AT&TDATAPORT1 

" 

14.4/FAX MODEM 

Introducing the powerful , robust V.32bis DaraPort 14 .4/Fax 
Modem. Ir pays for itself by significantly reducing your long 
distance costs- and features fa x capability, roor For IBM 
PC/AT/XT and Macintosh, it: 

• Sends/ receives text, data , and images 
• Links PCs to PCs, fax machines, and mainframes 

anywhere in the world 
• Transfers data files; exchanges images with fa x machines 
• Accesses E-mail , bulletin boards, and in fo rmation 

services 

THRILLING, AND PAYS FOR ITSELF 
Ir's all in the technique. The DataPort 14.4/ Fax Modem 

features AT&T's exclusive, new Optical pbone Line J11/e1face 
(OW, par. pending; and V.42bis data compression and error 
correction. Ir excels in performance, especiall y on extremely 
weak "real world" linesl 

This faster transmission, with effective throughput of up to 
57,600 bps, significantly reduces your long distance costs. And it 
improves your productivity-no more wa iting for your screen to 
refresh; no standing in line to send fa xes. 

YOU INHERIT AT&T VALUE 
Designed by AT&T Bell Labs and AT&T Paraclyne. 

With built-in reliability. And the industry's 
widest compatibility-tested and proven. 
Further, AT&T backs its entire DataPort 
famil y with a lifetime warranty and 
helpful , toll-free service and support. 

READY TO GET SERIOUS? 
Choose from 5 models to meet your exact needs for price, 

speed, features, and functions: the DataPort 14.4/Fax Modem 
and DataPort 9.6/Fax Modem, in standalone and PC-internal 
card models; and the DataPort 14.4 Modem standalone. 

Proud()! made ~V AT&T Paradyne in tbe U.S.A . 

For more information on the DataPort famil y or the name 
of the dealer nearest you-ca ll us at 1 800 554-4996 ext. 96. 

SOLIDLY-BUILT, SOLIDLY-BACKED BYAT&T 

-
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The New Model 24511 DES da ta 
exchange system is printer sharing at 
it's best. Now network workstations, 
file servers, graphic workstations, and 
PCs can off-load print jobs at the blaz
ing ra te of 60,000cps p a rallel o r 
46,000cps serial. 

If you want to eli minate the need 
for multiple laser prin ters wi thout los
ing productivi ty; off-load network 
print jobs fas ter; or increase your print
ing throughpu t; the Model 24511 DES 
is for you. 

Contac t a BayTech representative 
today for more informa tion on the 
best printer sharing solutions avai lable. 

• &pandablefrom4to24ports 

• Compatible with WindowsQ~ 

• 	Computer-to-computer 
communication for file 
transfer or modem sharing 

• Up to 16MB buffer 

• 1 year warranty 

SEE US AT BOOTH #N6434 

®~~Ml@~~~WFall '92 

Data Communications Products Division 


200 N. 2nd St.. PO. Box 387. Bay St. Louis. MS 39520 


Fax: 601-467-4551 Phone: 601-467-823 1 or toll-free 


800-523-2702 

Core lDraw is improved yet once more, 
and tlie CD-ROM version is nifty. I've got 
a number of math programs, rangi ng from 
Derive to Mathematica, and with luck l 
can do some comparisons. Apple' s Lisp 
is exciting Lisp programmers, and l have 
an evaluation by Steve Mitchell. We are 
also gathering information on networks. 

And if all that weren' t enough, I have 
the new Kyocera Ecosys laser prin ter that 
shoul d run for years without a cartridge 
change-we' ll see-and a new Mac Pow
erBook. 

Stay tuned. • 

Jerry Pournelle holds a doctorate in psy
chology and is a science fiction writer who 
also earns a con~fortab le living writing 
about computers present and.fi1ture. Jerry 
welcomes readers' comments and opin
ions. Send a se!f~addressed, stamped en
velope to Jerry Pou me/le, c!o BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. Please put your address on the let
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guar
antee a personal reply. You can also con
tact him on BIX as "jerryp. " 
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Carriers at War ... .................. .. .... . $70 

Strategic Studies Group, lnc. 

8348 Monticello Dr. 

Pensacola, FL 325 14 

(904) 494-9373 
fax: (904) 494-9374 
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Dr. Solomon's Anti-Virus 
Toolkit 5.61 ....... ... .. ...... .......... $ 149.95 
Ontrack Computer Systems 
6321 Bury Dr. , Su ite 15- 19 
Eden Prairie, MN 55346 
(800) 752- 1333 
(612) 937-1 107 
fax: (6 12) 937-58 15 
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Grammatik V for DOS and 
Windows .. .. ... ............ ........ .... ....... . $99 
Reference Software International 
330 Townsend St., Suite 123 
San Francisco, CA 94 107 
(800) 872-9933 
(4 15) 541-0222 
fax: ( 415) 541-0509 
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HandBook ..... ..... .... .... ...... .. .......$ 1295 

Gateway 2000, Inc. 

6 10 Gateway Dr. 

North Sioux City, SD 57049 

(800) 523-2000 
(605) 232-2000 
fax : (605) 232-2023 
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HP9SLX 
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Hewlett-Packard, lnc. 
I 000 Northeast Circle Blvd. 
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(800) 443-1254 

(503) 757-2004 
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Microsoft Word for Windows and 
Bookshelf Multimedia 
CD-ROM........ ....... ... ....... .... .... .. .. $595 
Microsoft Corp. 
I Microsoft Way 
Redmond , WA 98052 
(800) 426-9400 
(206) 882-8080 
fax : (206) 883-8 10 I 
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Fuj itsu Personal Systems, Inc. 

5200 Patrick Henry Dr. 

Santa Clara, CA 95054 

(408) 764-9443 
fax : (408) 496-0609 
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Exeter Software 
I00 North Country Rd. , 
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Writer's Toolkit for 
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It works for beginners 
as well as experts. 
And no matter how hard you try, you can't 

exhaust its potential. 

In many ways, it's a lot like CompuServe. 

For the beginner at interactive computer ser

vices , we've got news, travel information, stock 

quotes, entertainment and games, a complete 

encyclopedia, free time to sharpen your online 

skills, and more. 

For the experienced user, we feature hardware 

and software support, special-interest forums, free 

software, a wealth of online computer expertise, and 

sophisticated research tools. In fact, no computer 

service offers the choices that CompuServe does . 

Now, for just $7.95 a month, and a one-time 

membership fee, you get all the basics as often as 

you like: news, sports, weather, shopping, a com

plete encyclopedia, and much more, plus up to 60 

E-mail messages a month. And, there are lots of 

other valuable services available on a nominal pay

as-you-use basis. 

Whether you're a beginner or an expert, to 

choose the right interactive service, just use your 

brain. Pick CompuServe. 

For more information or to order, see your 

computer dealer or call I 800 848-8199. Outside 

the United States, call I 614 457-0802 . 

CompuServe® 
The information service you won't outgrow. 

(B Frecphonc 0130 37 32, outside Germany (+49) (+89) 66 55 0-111 @ Freephone 155 31 79 @Frcephonc 0800 289 378, outside UK ( +44) 272-25511 1 
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CPU competition has brought confusion 
along with lower system prices for PC buyers 

ANDY REDFERN 

Adizzying array of CPU choices awaits the prospective buyer of a DOS-based 
PC. Four companies-Intel, AMD, Cyrix, and IBM-offer at least 14 vari
eties of 386- and 486-c lass processors with clock speeds ranging from 16 to 
66 MHz. Inte l alone offers over 100 varieties of 80x86 CPU s, with plans 

for 25 versions of the 486 range in 1993. And don't forget the pending introduction 
of the Intel PS chip and promised new 80x86 clones from other vendors early next 
year. 

You can't even make your selection based simply on price and performance any 
more. Power consumption , math-process ing capability , and level of integration all 
weigh heavily on how well a CPU handles your important applications. Who can 
blame the PC buyer for be ing confused? 

The people who are most confused are the individual and small-business users, 
says Paul Nikolas, a salesperson at Fry's Electronics (Palo Alto, CA). " Is a 386/40 
faster than a 486SX/20? Even 1have trouble with that." Users are espec ially con
fused by the differences between SX- and DX-class chips, he says. " I don't even try 
to explain it a ll to them. I just try to fit them with the best system I can to meet thei r 
needs." 

The proliferation of CPUs is partly a product of more vendors jockeying for 
market position, but most of the diversification serves true user needs. For exam
ple, Intel's new low-power 486SL is targeted primarily at notebook PCs, where long 
battery life and high performance had prev iously been mutually exc lusive con
cepts. Cyrix 's upcoming DRu2 processor will be sold as a drop-in 486SX-class 
upgrade product for users of Intel 386DX machines. 

To make the best system choice, you need to know the inherent strengths and 
weaknesses of the available and announced processors. You also need to know 
relative prices versus performance as well as which CPUs provide the best up
grade paths. 

Fortunately, compatibility is not an issue. BYTE has interviewed numerous 
sources and, in conjunction with the NSTL (National Software Testing Laborato
ry), has conducted a suite of tests on chips from Intel, AMD, and Cyrix (see the text 
box "Lab Tests: Does Brand Matter?" on page 116). No one reported any compat
ibility problems, and the BYTE Lab found none. AMD is" I 00 percent compatible" 
with Inte l, says Ronald Chwang, pres ident and chief operating officer of Acer 
America. co111i11 11ed 
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W
hile the amount and variety of 
processor choices may be be
wildering, the real question is 
whether or not you should be 

concerned about which chip-Intel, 
AMD, or Cyrix-is at the heart of your 
new computer. The BYTE Lab and 
NSTL (National Software Testing Lab
oratory-like BYTE, a McGraw-Hill 
company) explored two likely areas of 

-

Cyrix 486SLC 

• AMO 386SXU25 

Lab Tests: Does Brand Matter? 


CPU PERFORMANCE TEST RESULTS 
Seconds 
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Figure A: As expected, the Intel 486133 is faster for most operations. 
AMD'sfaster clock speed gives it an advantage in other areas. 

RAYMOND GA COTE 

differentiation: speed and compatibili
ty. We also interviewed a number of 
people who are knowledgeable about 
the behavior of the popular CPUs. 

We ran our tests on a Tandon PC386 
system, which provides a set of daugh
tercards that use four key processors: a 
33-MHz Intel 486DX, an AMD 25
MHz 386SXL and 40-MHz 386DXL, 
and a 25-MHz Cyrix 486SLC. Our eval

uation shows that the core processor is 
not the only factor to consider. The 25
MHz Cyrix part performed apprecia
bly better than the Am386SXL of the 
identical speed (see figure A). This is 
not surprising, considering that the 
Cyrix has an on-chip processor cache. 
The processor cache, however, has lit
tle effect on non-CPU-bound opera
tions such as database operations. 

In another test, we evaluated Cyrix's 
claim to perform integer multiplica
tions four times quicker than competing 
processors. We ran a test that performed 
a tight loop with a series of 16-bit mul
tiplies. The Cyrix claim holds true: The 
integer-multiply function yields a 
throughput improvement of approxi
mately 400 percent (see figure B). 

Our multiplication tests also demon
strated the fragility of speed-improve
ment claims based solely on small code 
tests. While developing our test code, 
we received widely varying results 
based on the position of the test code in 
our executable file. Test results varied by 
as much as 50 percent. This was due 
solely to whether or not the test code 
ran entirely from within the processor 
cache. Cache also comes into play when 
comparing the 40-MHz Am386DXL 
with the 33-MHz i486DX, since the 
Am386DXL had 32 KB of external 
cache on the danghtercard. 

Anything You Can Do... 
To achieve compatibility, AMD uses 
Intel's microcode. Cyrix claims a from
the-ground-up implementation of the 
80x86 processor, which it has tested at 
the signal level to determine full com
pliance with Intel requirements. 

Companies such as BIOS vendor 
Award (Los Gatos, CA) say that they 
have not needed to change a single line 
of their code due to incompatibility 
with non-Intel chips. Any difficulty in 

For John Patterson, Tandy' s senior vice president of R&D, Driving Forces 
"compatibility is an absolute." Tandy is confident enough about Competition has accelerated the rate of CPU development. When 
Cyrix's 486SLC to use it in its 3800 HD notebook PC. The most Intel had the 80x86 market to itself, it could afford longer de
serious problem our lab tests found was the failure of some old velopment cycles. Now, AMD and Cyrix are producing proces
er software to properly recognize the newer CPUs. sors that either compete with ex isting Intel units or offe r greater 
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identifying the Cyrix chip is solved by 
a special identification register on the 
Cyrix parts . Jeffrey Flink~ an Award 
engineer, says that the diversity of chip 
sets, the "glue" ch~ps that connect the 
processors to the ~est of the computer 
present a greater design challenge. 

Likewise, several ICE (in-circuit em
ulator) vendors did not identify any 
specific compatibility problems with 
the AMD or Cyrix processoi;s . Suc
cessfully running an ICE provide a 
level of confid1mce in the chip 's com
patibility at the pin level. Although 
compatibility is not a problem, nobody 
yet supports the special functions (such 
as power management and internal 
cache) available on the Cyrix chips. 

We sanctioned NSTL to run com
patibility tests against ilie four Tandon 
processor modules. Rather than use ap
plication software, we based our tests on 
utility software, which is more Ii ely 
to delve into less-traveled paths in the pro
cessor. Most products ran with no prob
lem, but there were a few surprises. 

The first discrepancy had to do with 
software that tries to identify the type of 
processor it is running on. For the Cyiix 
chip, three chip-identification programs 
found different processors . Norton 's 
Sysinfo thought it was a 28-MHz In
tel 486DX; PCTools SI found a 25.5
MHz Intel 486SX; and Control Room 
saw a 50-MHz 386. This highlights the 
problem of identifying new processors 
with old software and should warn soft
ware developers to stay away from code 
that is processor-speed dependent. 

A more serious problem was exhib
ited by CPBackup, part of the PCTools 
7. l package from Central Point Soft
ware. Before performing a backup, CP
Backup does a DMA confidence test. 
This test hangs the computer when run 
on a minimally configured system (i.e., 
no device drivers loaded). According 
to Central Point engineers, the prob
lem is caused by a software timing loop 
in their code. (O~ntral Point says it has 
addressed the problem in an upcoming 
release by removing the processor
dependent software timing loop.) Al
though not strictly a compatibility 

COMPARISON OF 16-BIT MULTIPLICATION SPEED 

800 

700 ,! 
600 

500~ en 
~ "O 

c 
-11 0 

(,) 400 
Q) 

:Ml1 ~ 300 I 
I 

200 .~ 

100 
J. 

0 ~ 
11 

Figure B: Verification ofCyrix ' s improvement in the 16-bit integer multiplier. 
Althoiigh the raw, numbers shoif a greater-than-four-times speed improvement, 
some of the increase comes from executing within the on-chip cache. Taking the 
speed improvement introduced by the.. cache into consideration reduces the 
'mprovement to slightly less than the claimed fourfold inerease. 

AM D 386SXU25 

• Loop overhead 

Cyrix 486_SLC/25 

• 16-bit multiply 

problem in te1ms of whether or not par
ticular instructions operafe pi;operly, it 
does point out problems that can be en
countered when proces.sor configura
tions <].re altered. 1:.o demonstrate the 
sensitivity of the problem, running any 
memory manage r, such as QEMM, 
causes the problem to dii;ai:pear. 

The las problem we uncovered in
dicates there ·s as much concern with 
the complete system interaction as with 
the individual processor. This problem 
appeared whil~ running Nu Mega ' 
Sofffoe (a low!!Jevel debugger) wiili the 
Am386DXL/40 processor modu le. 
Tracing tHrough a sample program that 
call s the BIOS Event Wait function 
(INIL 15h, 'function 83h) causes an in
ternal stack ove1flow and halts the sys
tem. Running this same program at full 
speed t rom within So:(tlce does not ex
hibitJ-the problem. At this time, we have 
been unable to isolate the cause.of this 

problem. Nu Mega and Tandon engi
neers attempted unsuccessfully to du
plicate the problem on other systems 
using the Am386DXL/40. 

We believe these processors are 
compatible with the Intel standard. 
Speed and performance are as depen
dent on the total system environment 
as they are on the processor itself. It is 
no surpiise that a 40-MHz processor is 
quicker than a 33-MHz processor, but 
adding extra external support hardware 
can balance the compaiison. In the final 
analysis, purchasing your system from 
a reputable manufacturer is the best 
way to ensure complete compatibility. 

Raymond GA Cote is a BYTE Lab test
ing editor who has worked in industry 
designing interpretive languages and 
user interfaces. You can reach him on 
BIX as "rgacote" or on the Internet as 
rgacote@bytepb.byte.com. 

performance or functio nality , usually at a lower price. "Intel has ment, IBM may use its production for its own systems or sell 
been under a lot more pressure," says Michael Slater, editor and motherboards that use the chips. 
publisher of the influential trade journal Microprocessor Report. This competition has created a buyer's market for makers of PC 

IBM, too, produces enhanced versions of the 386SX and 486SX systems and has contributed to lower system prices. A U.S.
CPUs using its licensing agreement with Intel. Under the agree- based motherboard manufac turer says that competition from 
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CPU PRICE COMPARISON TIME LINE 
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Reasons to Upgradeduction to today, Intel has dropped the ing-a 40-MHz Cx486DLC costs twice 
386DX price by about 43 percent in less as much as a 40-MHz Am386DXL (al

• Higher performance than a third of the time. though Cyrix includes a separate math 
Designing a state-of-the-art CPU is no • Money saved over new system coprocessor). He says users would rather 

simple task. Cyrix spent $10 million bring spend an extra $100 for a true 486 ma• Less downtime during change 
ing its 486SLC and 486DLC to market, a chine. 

• Greater ease in getting purchase piddling amount compared to the $250 mil  Still, companies such as Tandy, Tan
approvallion Intel spent developing its 486. The size don, CompuAdd, and U.K.-based Opus 

• Greater ease in keeping equipment use the Cyrix processors. "Cyrix is a new of the microprocessor market, however, 
up to date adventure for us," says Tandy's Patteris seductive . The market research firm 

son, referring to potential customerDataquest (San Jose, CA) estimates that the 

Figure 1: This chart reveals the full impact ofcompetition that 
compatible-chip makers like AMD have brought to the CPU 
market. Since AMD entered the picture in March 1991, Intel 
has reduced the price of the 33-MHz 386DX chip from $208 to 
$107. All Cyr ix prices include a separate math coprocessor. 
All prices are cost per unit in lots of 1000. 

AMD has forced Intel to "throw away" the 386-family price list. 

Figure I shows the impact of competition on Intel's CPU pricing. 

Intel 's price for the 16-MHz 386DX dropped about 20 percent 

from the third quarter of 1988 to the second 

quarter of 1991, when AMD introduced its 

386DXL. From the time of AMD's intro


total CPU market (including non-80x86 chips) for 1990 to 1991 
was almost $4 billion, with 70 percent belonging to Intel and 
AMD, representing almost all 80x86 sales in that year. The pie is 
big enough for new products in both the large and small niches, 
as AMD has discovered . 

AMD introduced the first clone of the Intel 386 chip after a long 
legal battle with Intel. The court ruled that AMD had the right to 
sell its CPU because of a licensing agreement with Intel signed 
during the heyday of the 286. Since then, AMD has been very suc
cessful in the 386 market; the company expects to sell over 2 
million 386-class CPUs in the last quarter of this year, for what 
it claims i"s nearly a 50 percent market share. 

AMO has shown a system running a 50-MHz 486DX-class 
chip, but the chip uses copyrighted Intel microcode. Company 
president Jerry Sanders says that by early 1993, AMO will bring 
the CPU to market either by winning the right to do so in court or 
by writing new microcode. 

The diversification of PC systems has created opportunity for 
new CPU designs ; the one-CPU-fits-all approach of the past has 
been replaced by processors designed for specific form factors . 
Energy-saving SL-class 386 and 486 CPUs are used almost ex
clusively in battery-powered portable systems. Low-cost SX
class processors have become the chip of choice for entry-level 
desktop systems. The high-performance 486DX class powers 
high-end workstations and servers. And now, highly integrated 
8086 and 286-class CPUs are becoming popular for the emerging 
hand-held category (see the text box "Other Players Find Nich
es" on page 119). 

BYTE spoke to 20 leading PC vendors from around the world. 
Of those, only 25 percent said they were in the Intel-only camp. 
Some of those vendors have announced, but not yet shipped, 
non-Intel systems. Others, such as Dell, plan to stick with Intel ex 
clusively. "The Intel chips offer the performance that we want and 
the prices that we want to pay," says Dean Kline, public rela
tions manager for Dell. 

What's in a Name? 
Chip vendors are doing little to help users make direct compar
isons. In fact, their marketing depaitments seem to be deliberately 
adding to the confusion. For example, Cyrix calls its chips the 
486SLC and the 486DLC. However, the chips have no math co
processor, and they have a different pin-out and a much smaller 
cache than the Intel 486. They do, however, support the 486 in
struction set, and the Cyrix chips perform integer multiplications 
four times faster than 386-class CPUs. 

PC vendors know the difference, but users may not. The Cyrix 
CPUs are "much higher performance 386s," says Acer's 
Chwang. He says that the 486SLC performs around 20 percent to 
30 percent slower than the Intel 486SX, and recent tests per
formed in the BYTE Lab on 486SLC systems support his claim. 

Bill Berkman, director of product marketing at My lex (Fre
mont, CA), a system-board vendor, 
claims that Cyrix's price is not compet
itive with Intel's or AMD' s 386 pric 
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ANDY REDFERN, DAVE ANDREWS, ANDY REINHARDT, AND TOM HALFHILL! 

A
host of CPU manufacturers have 
revealed plans to produce Intel
compatible processors for more 
specialized applications . These 

companies include NEC Technologies, 
Chips & Technologies, International 
Meta Systems, Vadem, and NexGen. 

The earliest player in the Intel-com
patible market was NEC, with its V 
range of processors, launched in 1984. 
The original CPUs were of Intel design, 
and NEC was a licensed second source. 
NEC then supplemented the range with 
chips of its own design. NEC now sells 
30 versions of the V range, including 
the VHL lower-power, 3.3-volt CPUs. 
Its processors turn up in machines as 
diverse as Olivetti's Quaderno Sub
Notebook and Compaq's IDA drive 
controller. The latest processor is the 
VSS-an 80186-compatible processor 
running at 12.S MHz. The original mi
crocode used in the 8086 and 80186 has 
been implemented in hardware so that 
the majority of the instructions execute 
in one clock cycle. 

International Meta Systems (Fur, CA) 
has more ambitious plans. IMS claims it 
has a new 100-MHz RISC micropro
cessor, scheduled for mid-1993 pro
duction, that can emulate an Intel 486 or 
a Motorola 68040 at their full native 
speeds-and at a fraction of their cost. 
IMS is pitching the CPU for pen com
puters that need high performance for 
such tasks as handwriting recognition, 
but it also says the chip could be used to 
make a "chameleon computer" that runs 
both PC and Macintosh software. 

In April, the small San Jose-based 
chip-set designer Vadem introduced a 
single-chip, palmtop PC-on-a-chip de
sign. Computer manufacturers can use 
the VG-230 Sub-Notebook Engine to 
bring small, inexpensive palmtops to 
market quickly . Vadem's chip design 

incorporares a 16-MHz NEC V30HL 
microprocessoi:, in to a single-chip de
vice that holds an LCD controller, 
an internal keyboard scanner, and a 
built- in power management unit. A 
POMCIA 2.0 module provides periph
eral support. The !ates version of the 
chip now sup orts digital ink-a facil
ity aimed at pen-based systems de
signers . A secondary area of display 
memory contains an ink trail of where 
the pen has been moved, allowing the 
system to pi;ocess for gesture and hand
wi;iting recognition without affecting 
the original image. 

C&T is also turning its attention to 
~he hand-held market. In August, it an
nounced that it will concentrate on in
tegrated processor and logic chips that 
will allow PC vendors to buy a single
chip solution J or their hand-held and 
notebook products. C&T already has 
the PC/Chip integrated processor that 
adds PC func 'onality to a high-speed 
8086 core. It will now develop a 386 
core for the PC/Chip and a VGA con
troller to replace the PC/Chip's low
resolution CGA display driver. Gor
don Campbell, OEO of C&T, claims 
that the first significant systems that 
offer: SO hours of battery life from four 
to six AA-size batteries will appear be
fore the end of this year. 

J'he Strange Case of NexGen 
Vapor is as common in Silicon Valley 
as morning fog is in San Francisco. Yet 
even in an industry where the horizon is 
frequently clouded by unreleased prod
ucts , NexGen icrosystems of San 
Jose, CA, is an enigma. 

Founded in 1986, NexGen began 
work on a 386-compatible micropro
cessor. Six years later, the company 
has yet to market a finished chip. In 
1990, NexGen seemed to be on the 

verge of something when it announced 
a chip set that used CISC architecture to 
achieve RISC-like performance while 
emulating 386/486 instructions. Com
puters based on this chip set would run 
twice as fast as a 486, SPARC, or Mips 
system and would approach an IBM 
RISC System/6000, promised NexGen. 
Most recently, NexGen said it will have 
a PS-compatible chip within a month 
or so after Intel introduces its next-gen
eration microprocessor in early 1993. 

This time, some observers think that 
where there ' s smoke, there c:ould be 
fire. Industry analysts speculate that 
NexGen could take the 486 core it has 
apparently developed, add parallel in
teger units, expand the cache, crank up 
the clock speed, and sell the chip as a 
"PS compatible" by mid-1993. 

"They don't have a PS chip," says 
Michael Slater of Microprocessor Re
port. "What they have is a fast imple
mentation of the 486 instruction set that 
approaches PS-like performance." 

Ken Lowe, an analyst at the market 
research firm Dataquest (San Jose, CA), 
agrees: "NexGen is trying to do with 
its PS-compatible product what Cyrix 
has done with its 486-compatible prod
uct. 'They're comparing themselves to 
the PS because they're trying to achieve 
PS-level performance. It's a reasonable 
marketing ploy." Whatever NexGen 
has under wraps, it may be the compa
ny's last chance to prove itself. 

Andy Redfern is BYTE's U.K./Europe 
bureau chief based in London. Dave 
Andrews is BYTE's Microbytes news 
editor. Andy Reinhardt is BYTE's West 
Coast bureau chief Tom Halfhill is 
BYTE's senior news editor in San Fran
cisco. You can reach them on BIX as 
"aredfern," "dave.news, " "arein
hardt, " and "thalfhill," respectively. 

acceptance. Tandy chose the Cx486SLC because it met the com single index rating for overall CPU performance. The baseline 
pany's requirements for performance and price. CPU, a 2S-MHz 486SX, has a rating of 100. Intel intends iComp 

Intel believes that users have a hard time distinguishing among to be a quick-and-dirty means of ranking only its own CPUs, al
the different CPUs, and it has developed a performance rating sys though it could be used for any Intel-compatible processor. 
tem that it claims will clarify the issue: iComp (Intel Comparative System naming conventions confuse the issue, too. A product 
Microprocessor Performance), a benchmark suite that provides a name that includes 486 (or just 4) or no clear indication that a 
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THE Cyrix DRu2 
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Figure 2: Cyrix 's DRu2 is a drop-in replacement 
for the Intel 386DX/20. BYTE lab tests indicate that the 
overall peiformance boost could be as much as 28 percent. 
The main CPU is the large square in the lower left; the other 
items on the 2- by 2'h-inch board are support chips. 

Cyrix chip is used is misleading. CompuAdd, for example, has a 
range oflntel and Cyiix machines including the 425SLC, 425SX, 
433i, and 433DLC. Knowledgeable buyers will spot that two of 
those machines carry Cyrix processors; the average mail-order 
customer may not be aware of the differences. 

Gordon Curran, European vice president of Eurocorp, a Euro
pean-based market research company, says, "It has been known 
for some companies to sell machines with AMO 386 processors 
inside with 'Intel Inside' stickers on the outside." The moral is: 
Confirm which CPU is used before you buy. 

Naming could be a problem for Intel in the future because the 
U. S. Patent and Trademark Office does not consider three num
bers (e.g., 586) to be a legitimate trademark. There is nothing to 
stop other chip vendors from calling their CPUs 586 to deliber
ately create confusion. 

Upgrade Considerations 

The major issues to consider when selecting a CPU are upgrad

ability, performance, and price. Finding the right combination 

of benefits is tied tightly to the system form factor. The ability to 

upgrade, for example, is most important to desktop users, al

though OverDrive sockets-used on Intel 486SX-based sys

tems as a means of installing a 486DX-class CPU-are beginning 

to appear on portable systems. 


Upgrading allows your older system to keep pace with the 
performance advances in CPUs so you needn't replace the entire 
box. For a few hundred dollars, you can turn, say, a 16-MHz 
486SX PC into a 50-MHz 486DX2 (see "Reasons to Upgrade" on 
page 118). Few people have actually upgraded their systems. 
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E1ic Clow, an analyst at lnfocorp, says that the market has not yet 
completed a cycle. In other words, buyers of upgradable models 
have not owned them long enough to feel that they are grossly 
lacking in performance compared to the processing power of 
state-of-the-art models. 

Intel pioneered the concept of a single-chip upgrade with its 
OverDrive processor, which doubles the internal clock speed of 
a processor and increases its overall pe1formance by about 50 
percent. Prior to the OverDrive chip, most upgrades were ac
complished either by replacing the motherboard or by installing 
an add-in card or daughterboard . " People just didn ' t want to 
spend $2000 more for an AST Premium [which was upgradable 
via an add-in card] knowing that it' s upgradable, when they could 
buy a new motherboard for another $1500," says Doreen Rubin, 
a Chemical Bank senior report analyst and a member of the Mi 
crocomputer Managers Association. But with the doubler chip, 
upgradability has become a vital issue. Says Rubin, "Until the dou
bler technology , [upgrading] wasn ' t something we could sell to 
the users." 

Intel' s competitors are just now entering the upgrade market. 
Cyrix has recently announced a version of its 486DLC chip, the 
DRu2

, that can be used to upgrade IBM and Compaq 386DX/20 
sy~tems in the 0eld (see fig,ure 2): You simply remove,the_ 386DX 
chip and drop 111 the DRu-. Cynx says that the DRu- will work 
with other 386DX systems, although mechanical considera
tions-it is about twice as high as an Intel 3860X-might prevent 
it from fitting in some PCs. Facilities in the 486 DLC that re
quire hardware suppo1t, such as the cache and power management, 
will not work optimally, but the performance increase will still be 
significant. The most impo1tant element of the speed improvement 
will be Cy1ix' s clock-doubling technology, which will allow a chip 
clocked at 20 MHz to run internally at 40 MHz. 

BYTE tested a prototype 33-MHz version of the 0Ru2 in an 
IBM PS/2 Model 80. Overall, it showed a 28 percent improvement 
over the 16-MHz Intel 3860X in our processor benchmark tests. 
Low-level video benchmark improvements varied from a mini
mal 5 percent for scrolling to an impressive 59 percent for graph
ics. Overall, the video benchmark improved 35 percent. As 
expected, the low-level disk tests displayed the smallest im
provement-only 10 percent overall. Although files were read up 
to 22 percent quicker, a general throughput test requiring ran
dom reads and writes showed only a l percent improvement, 
since it is bound to the speed of the drive, not the processor. 

For the time being, Cyrix will sell the chip c\irectly to large cus
tomers ; no retail is planned yet. Cyrix estimates that the DRu2 

will be priced between $200 and $300. 
There is some skepticism in the industry as to just how many 

users will upgrade. Jim Chapman, vice president of marketing for 
Cyrix , says that if only 1 percent of the 30 million 386DX-based 
machines get upgraded, it will be a major market for Cyrix to 
suppo1t. AMO also sees upgrades as a lucrative market. It has pub
licly stated that it will support the OverDrive socket that many 
486SX machines now include. 

Need for Speed 
The performance differences among the 386- and 486-class chips 
are also confusing. AMO keeps one step ahead of Intel 's 386SX 
and 386DX lines by launching faster versions of its 386SXL and 
386DXL processors before Intel does. 

Cy1ix claims perf01mance improvement using an ruithmetic unit 
to perform integer multiplication. Daniel Oulette, vice president 
of engineeiing at pen systems vendor Microslate, says he bench
marked the Cyrix 486SLC as 1.8 to 1.9 times faster than the In
tel 386SX running at identical clock speeds. But with application 
tests, the performance was even more noticeable. Microslate's 
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Figure 3: Th e 486SL is Intel 's 3.3-V CPU intended.for 
Hotebook systems. It offers not only greater speed than the 
386SL but longer batte1:y life, as well. Since it can also operate 
al 5 V, systems designers can incOJporate the 486SL into 
existing 386SL designs with a minimum of trouble. 

CPU AND SYSTEM DIVERSIFICATION 
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pen-based systems are popular among users of geographic in
formation systems. "We were seeing four to five times ' increase 
in redraw speeds," Oulette says. 

By the time you read this, Cyrix is planning to have intro
duced a new version of its popular Cx486 chips, the Cx486S2/50. 
Unlike the 486SLC and 486DLC, the clock-doubled 50-MHz 
Cx486S2/50 fits into a 486 socket. Since there is no math co
processor on the chip, it is being called a 486SX equivalent. 

Cyrix claims improved perfomiance for the Cx486S2/50 by us
ing a write-back cache, which produces higher throughput with 
a smaller cache. The Cx486S2/50 will use a 2-KB cache, which 
Cyrix says is equivalent to Intel 's 8-KB write-through cache. A 
write-through cache operates at the speed of the cache only on read 
operations . When the processor writes to memory, it has to wait 
until the result has been written through to the much slower main 
memory. A write-back cache writes changes back to the cache 
memory until a cached block goes out of scope. At that point, the 
whole of the memory block is copied into main memory in fast 
block-move operation. On an average piece of 80x86 code, this 
represents a significant speed-up. Cyrix claims average applica
tion performance equivalent to a 50-MHz Intel 486DX2; graph
ics performance shows about a l 0 percent improvement. 

Cyrix 's chip will also be able to access memory in one clock 
cycle instead of two. It will use a superset of the 486SX instruc
tion set and Cyrix's fast integer-multiply capability. Cyrix expects 
the price of the Cx486S2/50 to be in the $250 range for OEM cus
tomers. 

Long used in minicomputer and mainframe environments, 
instruction profiling has arrived in microprocessors. Instruc
tion profiling is the analysis of the relative frequency of in 
structions used by a suite of applications. With this information , 
engineers can tune an architecture to execute frequently used in
structions in fewer cycles, even at the expense of using more cy
cles to execute less frequent ly used instructions , resulting in 
significant performance gains. co111i11ued 

Intel 486SX 

Intel 3860 X 


AMO 3860XL 

AMO 386SXL 

Cyrix 486SLC 

Cyrix 4860LC 


Cyrix 0Ru2 


.,,,; · 

•' 
• 

Figure 4: CPUs are increasingly being designed for the specific demands ofeach system category. Hand-held computers and 
subnotebooks require a high level of integration and very low power consumption. Portable systems need both pe1jormance and 
power conservation. Desktop PCs need cost-effective pe1jorma11ce. And at the top end, workstations and servers need raw 
computing power. 
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Build great applications 
1. 

all over the nation ... 
WATCOM SQL 
Developer's Edition 
byWATCOM 
NEW PRODUCT-SPECIAL INTRODUCTORY OFFER. 

Complete client/server development tool 
allows you to develop and deploy single-user 
standalone applications, and to develop appli
cations for use with tl1e Network Server Edition 
(sold separately). Includes: Single-user data
base server (both 16- and 32-bit versions); 
ACME application development system; 
Embedded SQUC preprocessor; SQL libraries 
for WATCOM C, Cl386, MS CIC++ and BCIC++. 

LIST: $395 PS Price: $379 
FastFaxts 1044-035 

C·Debug"'and C·Verify"' 
by Softran Corporation 
C-Debug automatically evaluates every tnms
action involving data pointers and arrays. It 
displays variable name, source line number 
and an explanation of the error. C-Verify is a 
QA tool which identifies untested code. A 
cross-referencing tool shows the new tests 
required for 100% coverage. Available for 
DOS, OS/2, UNIX, QNX and VAX/VMS. 

LIST PS Price 
C-Debug $249 $H9 
C-Verify $395 $385 
FastFaxts 3674-00/:(C-Debug), 
3674-003:(C-Verijj) 

High C/C++ v3.0 
by MetaWare Incorporated 
MetaWare Incorporated introduces its newest 
product: the 32-bit High CIC++ compiler, version 
3.0. High C++ is a true compiler, not a C to C++ 
translator. "Incremental Strengths" lets you spe
cify tl1e level of C++ compilation, allo1ving you to 
migrate from Cto C++ one C++ block at a time. 
Included in the package is a C++-lltilored source
level debugger, and a 32-bit Application Develop
ment Kit for Windows. MetaWare offers a full line 
of multi-language, multi-platfonn compilers for 
professional software developers. 

LIST: $795 PS Price: $749 
FastFaxts 89-063 

Easy Boot v1.0 
by Clear Software Inc. 
Easy Boot allows you to maintain 15 different 
system configuration sets, so that you can 
reboot your machine witl1 the optimal config
uration every time. Maintain 15 different 
AUTOEXEC.BAT and CONFIG.SYS files that cru1 
easily be copied, edited and printed. It's the 
perfect solution to lots of accessories. 

LIST: $50 PS Price: $45 
FastFaxts 873-011 

To Order Ca 11 

WAT«;:~c9.0/386 
byWATCOM 
Develop and debug 32-bit applications for 
extended DOS, Windows and OS/2 2.0. 
Includes royalty-free 32-bit DOS extender, 
true 32-bit Windows GUI Application Kit, our 
fast, tight, and reliable 32-bit Code Optimizer, 
licensed Microsoft Windows SDK 
Components, an interactive Source-Level 
Debugger, an Execution Profiler and more! 
Now includes OS/2 2.0 support. 

LIST: $895 PS Price: $599 
FastFaxts 1044-029 

The PKWARE Data 
Compression Library 
byPKWARE 
The PKWARE Data Compression Library 
allows software developers to add data com
pression technology to applications. The 
application program controls all data 1/0, 
allowing data to be compressed or extracted 
to any device or area of memory. Only 35K of 
memory is needed to compress data, ru1d 
only 12K is needed to extract data. 
Compatible 1vitl1 MSC, BC++, TC, TP 6.0, 
Clipper, Basic 4.5 , 7.1 , ASM. 

LIST: $295 PS Price: $275 
FastFaxts 3043-01 I 

SAYWHAT?! (v4.0) 
by Software Science Inc. 
Designing screens should be simple! Witl1 
Saywhat?!, it is! Create slide shows. Aterrific 
prototyping tool-design user interfaces .with 
your user in seconds! Supports all program
ming languages, template-based code genera
tor, mouse, moving bar menus, screen 
libraries. If you use dBase files, access them 
while building screens. San1ple screens, code 
and utilities, plus free technical support. 
Upgrade policy for owners of other screen 
designers. 60 day money back, no questions! 

LIST: $79 PS Price: $5 9 
FastFaxts 1098-001 

Hard Lock 
by Bigfoot Development 
HardLock is a hard disk security system 
that provides continuous password protec
tion for your PC's hard disk. If the correct 
password is entered at boot time, the hard 
drive is unlocked and you have complete 
access to your computer. Without the 
proper password, the hard disk crumot be 
accessed, even from a floppy boot. Takes 
up no system RAM. 

UST: $49 PS Price: $46 
FastFaxts 5029-001 

1-800-421-8006 



...With programming tools of 

every persuasion. Shop the Shop. 


Visual Basic for DOS 
Microsoft Corporation 
Draw fonns, controls; write event-procedures; create 
custom controls--in DOS! Create new apps or com
bine witl1 existing CIC++ or Pasail code. lligltlycom
patible with V1Sual Basic for Windows. Run existing 
Quick Basic/Basic PDS code! 80x86 compiler creates 
100% standalone .EXE files; 386 code generation; 
MOVE overlay.;; an intcgnued !SAM mid much more! 

Hzmy! Special $99 offer on StandardEdition 
e:>.pires 12/Jl;f}2. 

LIST PS Price 
PRO $495 $415 
Standard $199 $99 
FastFaxts 502-408: (PRO) , 502-407: (Stand.) 

OS/2 2.0 
by IBM 
Your ideal development platform-no matter 
where your applications end up. Abetter DOS 
than DOS, OS/2 runs virtually all DOS imd 
Windows applications on a wide range of hard
ware. Save 34% on your OS/2 2.0 upgrade and 
take advantage of super bundle savings on 
Borland C++ v3.l and Watcom C9.0/386. Save 
33% on Borhmd C++ v3.1or36% on Watcom 
C9.0/386. Special upgrade pricing mid bundle 
savings good through November 30. 

LIST: $195 PS Price: $H9 
FastFaxts 2829-012 

WindowsMAKER'" 
Professional 
by Blue Sky Software'" 
Considered the e1Siest and fastest way to cmue 
MS-Windows applications in CIC++. Generate 
the Windows .EXE w/complete source & produc
tion files (no royalties). Just Point & Click to 
define the Windows user intc1face. Lets you ani
mate your design to inst:uitly test look & feel :md 
make changes on tl1e fiy 1vitl1out needing to 
compile. Custom code is preserved d111ing code 
regeneration. The letcling development tool for 
Microsoft Windows. Highly Hecommended. 

LIST: $995 PS Price: $895 
FastFaxts 2001-006 

Visual Basic for Windows 2.0 
by Microsoft Corporation 
When you need to create a Windows application 
quickly, nothing offers the sheer productivity of 
Microsoft Visual Basic 2.0, Standard Edition. A 
vismtl development environment, flexible pro
gnunrninglanguage, and fast runtime execution 
make this tl1e shortest route to full-featured 
Windows applications. The Professiomtl Edition 
includes messagingand data access capabilities, 
a wide variety of add-on tools, and more. 

Hurry! Special $89 offerexpires 12/Jl;f}2. 

LIST PS Price 
Standard $199 $89 
FastFaxts 502-189 

ProtoGen 3.0 
by Protoview 
NEW VERSION! The industry standard for 
code generation and prototyping Windows 
applications. Develop the user interface of 
your application using Visual prototyping 
methods. ProtoGen generates expert level, 
commented code for ANSI C, Microsoft Ml'C 
C+ +, Borland OWL C+ +, Turbo Pascal, and 
Microsoft NT Win32. All generators included! 
User Code is preserved from one generation 
to the next. It 's easy and fast. 

LIST: $199 PS Price: $99 
FastFaxts 2115-009 

Q+E Database Library 
by Pioneer Software 
Q+E Database Libraryprovides complete data
base connectivity to Windows and OS/2 appli
cations using Dynantic Link Libraries. QELIB 
C<Ul read , insert, update, create or delete data
base records for the following database for
mats: Btrieve, dBASE, DB2, Excel fil es, 
ING RES, NetWare SQL, Oracle, OS/2 DBM, 
Paradox, SQIJ400, SQLBase, SQIJDS, SQL 
Server, Sybase, Tandem NonStop SQL, text files, 
m1dXDB. 

LIST: $399 PS Price: $339 
FastFaxts 2137-012 

' 
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But wait, there's more: Bargains galore! 

LIST PS LIST PS 

• After Dark for Windows 50 28 •DR DOS 99 59 
•Blinker 299 269 • LapLink Pro 170 109 
•Borland C++ 3.1 495 319 • Lotus 1-2-3 for Windows 595 349 
• BTrieve for DOS 595 399 • llfS Excel 495 329 
• Carbon Copy 6.1 199 139 •MS Windows 3.1 150 99 
•Clarion Prof. Developer 2.1 845 469 • llfS Word (Windows) 495 329 
•Clipper 795 499 • Norton Desktop for Windows 179 125 
• DESQview 386 220 149 • Norton Utilities 179 115 

Call the Program mer's Shop tod ay: 
Mention Code BYC92 

= 

LIST PS 
• ObjectVision 2.1 150 115 
• ProComm Plus 129 89 
• QuattroPro 495 349 
• R&R Report Writer Xbase Ed. 249 159 
• WATCOM C 9.0/386 895 599 
• WordPerfect 495 279 
• 286/DOS Extender SDK 2.5 495 435 
• 386/DOS Extender SDK 495 435 

1·800·421·800 6 

Call FastFaxts for product information any time, l ~ ( 1 ~ ~ ~ ~ Canada 800-446-3846 
dayornight.617-740-0025. - MA~17-740-2510 
Get free information on all of our more than 10,000 products any time you _ FAX. 617-7?9-2018 . 
like • Dial from a fax machine or fax-board equipped PC • Follow the voice 90 Industrial Park Road, Hmgham, MA 02043 
computer's instructions • Receive literature instantly via fax : ~~~~a~~~a~rg~~~;i~i~le::~d only when product is shipped • Al l prices subject to change 



The New VEDIT PLUS. 

The World's First Multi-Mode 


Universal File Editor 


The most 

• Drop-down menus, mouse support 
powerful• Columnar blocks, regular expressions, undo 

• Also VEDIT for $69, VEDIT Jr. for $29 
text editor 

for program 

develop

ment and 

text pro

cessing 

The new VEDIT PLUS is today's finest programmer's editor. Small (SOK) and 
ghtning fast, it is written entirelyin assembly language. VEDIT PLUS is the only 
rogl".uruner's editor that can edit any text or bina1y file you will ever encounter. 

Incredibly, VEDIT is over 20 times faster than other editors on just a 3
egabyte file. When editing multi-megabyte fil es, onlyVEDIT has the speed to 

get the job done. 

Benchmarks in 3 Meg File 
Save and continue 
Load, modify, save, exit 
Block-column copy (40x200) 
Delete one column in file 

60,000 search & replace 

VEDIT 
52 sec 
21 sec 
2 sec 
9:58 min 

3: 18 min 

BRIEF Sage 
3:52 min 1:47 min 
49 sec 1:38 min 
30 sec 2 sec 
1:50 hour 1:03 hour 

1 :44 hour 1:32 hour 

The extensive compiler support runs popular compilers mid also yo ur 
favorite linkers, debuggers mid Make from within VEDIT. It even integrates tools 
from different vendors. When shelling to DOS, VED IT swaps itself and TSRs out 
of memory, giving you a much as 620K of available memo1y for compiling the 
biggest programs. OnlyVEDIT gives you the advantages of a powerfol editor with 
the convenience of an integrated environment. 

VEDIT PLUS has eve1y advanced feature you might expect. Simultaneously edit 
numerous files, split the screen into windows, search/replace with regular 
expressions. Automatic indent, block indent, parentheses matching and block 
operations by character, line, file or column speed program development. Word 
wrap, paragraph formatting, justification, centering and many printing options 
are icleal for text processing. 

VEDIT PLUS has the most powerfol macro programming language of any edi
tor. It eliminates repetitive editing tasks ~md lets you create your own editing 
functions. It includes testing, branchi ng, looping, user prompts, keyboard input, 
string and numeric variables, complete control over windows plus access to 
hardware interrupts, mem01y and 110 ports. Source-level debugging helps you 
develop new macros quicklym1ll easily. 

VEDIT is a registered trademark of Greenview Data. Inc. All other product 
names are trademarks or registered trademarks of their respective holders. 

To Order Call 


The fastest 

• • Edit up to 2 Gigabyte text, binaty, mainframe files 
text editor • Edit in ASCII , EBCDIC or Hexadecimal 

• Emulate Wordstar, Word Perfect, Brief, vi, others 
for main-

1.t!rt~IJ;,j IJ-(.llb !T.DJ:-- IHll .fH 

frame, ~ ~ ~ ~~ ~~ ~ ~ ~ ~~ ;~ :: ~! i: ~ ~ :~ :·<!:,> 4u~i>i: 
65 7J 6'J 1Z 65 Li Zit 60 za CZ 2u c.r ?Z za JC 15 tllrd e r or a 
fit 7t 65 1Z Jt Z8 ! l tt 65 70 71 lit Df ln 88 UZ Dlcr) £acxt • ; 6 
Oil i5 sz zr H 15 SL 19 'I] 15 ze 1£ 1f !ti Z8 52 IEAl»EVJCf flOT • 
tiUtt~~~~ttuau~~u~~ uw~~ - ~ 
JC iJ 71 72 LC ZD iJ JE Z8 7t 6F 28 11 6Z &r 'll <Ctrl-C> to fl.bur 
7iZU88~151lt1BCBltOZAZZ8i£1'51ZU t IUIDlt6!1DT 
11Sb111!1iC1t iZ 1C 45 ze ZF ze 59 5Z 1F 51 ffiMILRJLE I U.lll 
ts o s• 1s H ee sz 65 7e 65 fi1 71 ze iJ hf 75 tCTED 11t11ttt Cov 
6t 71 lll Z8 80 DZ 52 iS Sb z.e C8 D5 88 SJ 61 76 ul : Ot:u tr Sau

and other L'J 6E 67 111 ze Z8 88 DE EF 73 ze 7i 6F bF r.n 88 ··~ looR 
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-uJnLi.l\/ 1d/.l' l . r1tn.n:1--------------~------ ----
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Unti l now, few PC text editors could even begin to handle huge mainframe, CD 
ROM , postscript, plotter output and other multi-megabyte files. The new VEDIT 
PLUS, with its unique virtual memo1y management, hmidles them alJ effortlessly. 

Edit in ASC II , EBCDIC or Hexadecimal modes, or split the screen for any 
combination of modes. File modes support DOS text, UNIX text, binmy mid 
manyfi xed-length record formats. 

An intuitive user interface with drop down menus, hot keys, mouse support, 
optional scroll bars, context-sensitive help, point and shoot file selection, 1000
level undo and unLimited keystroke macros make VEDIT PLUS easyto use, easy 
to learn. And it cim emulate the keystrokes of ~umost any editor you already know. 

Everything in VEDIT PLUS is configurable. The keyboard layout, the screen 
colors, displaying control characters, long lines, and window borders,and 
much more, are all configured with easy to use menus. 

Confidentlyorder your copy of VEDIT PLUS today; it comes with a 30-day 
money-back guarantee. VEDIT has been the choice of I00,000 programmers, 
writers and engineers since 1980. 

VEDIT PLUS-DOS single user license: $125; DOS network 5-user license: 
$269; UNIX/XENIX, QNX: $249; FlexOS/IBM 4680 single CPU license: $259. Site 
license pricing is available. 

FREE Demo! 
Ca!J 1-800-458-3348 for a fully functional demo disk ofVEDIT PLUS. Demo 
and shareware of VEDIT Jr.on the BBS at 1-313-996-1304 

Greenview Data 

1-800-421-8006 
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MAKE THE RIGHT CPU MOVE 


New Chips on the Horizon 


I
n the next six months, you can ex 

pect to see these new processors 

from the major players in the Intel

compatible C PU marke t. S ince 


CPU vendors work wi th systems man

ufacturers well in advance of their new 

product announcements, systems us

ing these chips will li kely fo llow soon 

after. 


Intel 486SX/33 

The 486SX/33 is simply a faster ver

sion of the ex isting line. Introduced in 

September. 


IBM486SLC 

IBM version of the Intel 486SL. Intro

duced in October. 


Cyrix 33-MHz 486SLC 

A fas ter vers io n of the SLC with a 

whole new set of power management 

features. Intended to compete directly 

with Intel' s SL. Introduced in October. 


Intel 486SL 

The 486SL deli vers low power con

sumption with SX performance. Many 

notebook vendors have a lready com

mi tted to us ing it. Ava il able in No

vember. 


Cyrix DRu2 


A 486DLC tha doubles the perfor

mance of 20-MHz 386DX systems. In

tended to be a user-upgrade product. 

Avail able in ovember. 


Cyrix 486S2/SO 

A 486SX-compatible processor with a 

smaller cache ~han Intel's equivalent. 

Cyrix cl a ims that making it-s cache 

write-back compensates fo,r the small 

er size. Available in November. 


Intel PS 

T he still-unnamed Ghi p that displaces 

the 486 as the top of Intel's product 

line. Expected to be avai lable in the 

first quarter of 1993. 


AMO 486 range 

AMD prom ises 2S-, 33-, and SO-MHz 

versions of its 486-compat ib le CPU, 

although analysts suggest a clock-dou 

bl i ng ra nge may a lso be ava il abl e. 

Could be avai lable by the end of this 

year or by the mi dd le of 1993 , de

pending on the eutcome of legal issues 

involving the use of Intel microcode. 


Chips & Technologies' PC/Chip 
with 386 core 
C&T has pulled out of the di·screte pro
cessor market, and this new chip will be 
the fi rst of its products to exploit its 
huge effort in producing a 386-com
patible processor for use in hand-held 
systems and small notebooks . Expect
ed to be avail able in 1993 . 

Intel P24T 
The Intel P24T is an upgrade processor 
for 486DX2 systems. Sockets fo r the 
chip are a lready bei ng des igned into 
some motherboards. The socket is sim 
ilar to a conventional OverDrive sock
et but has an ex tra rrow of pins. The 
P24T will use PS-based technology to 
increase performance. Intel won' t say 
exactly what "PS-based technology" 
means, but it' s possible the P24T will 
incorporate the PS' s improved FPU or 
paralleJ integer pipes . Jntel plans to in
troduce thi s CPU in early 1994. 

NexGen's PS clone 
A PS-type chip that NexGen hopes will 
appear shortly after Intel fi nally shi ps 
the PS. Given NexGen's hi story, you 
may have to wait until 1994 before it 
actua lly ships. 

Intel uses instructi on profi ling extensive ly in the design of 
new processors and is accumulating an enormous database of 
instruction traces of vari ous commercia l app lications. One re 
sul t oflntel's profi ling has been the diffe rence in instruction use 
between applications written in C++ and those wri tten in other lan
guages, which shows the close relationship between compilers and 
processors. If C++ comes to dominate commercial development 
environments, Intel and others may find it beneficial to tune their 
architectures to the instruction frequency of the language. 

Performance on Batteries 
Performance takes on another dimension in the portable PC are
na, where power conservation and a high level of integration are 
pri mary concern s. Inte l is scheduled to announce its low-power 
486SL family by the time you read this. The first two micropro
cessors are clocked at 2S and 33 MHz, and both have integrated 
math coprocessors. Intel says that, because the 486SL is physically 
smaller and more highly integrated than the 386SL, vendors wi ll 
be able to reduce the size of notebook motherboards by 60 percent. 
The 2S-MHz chip is already in production, and the 33-MHz ver
sion is scheduled for the first quarter of 1993. 

The 486SL (see fig ure 3) is a significant improvement over the 
386SL. Intel claims that performance ranges from 11 MIPS for d1e 

2S-MHz 486SL to 14.S MIPS for the 33-MHz version. By com
parison, the fastest 386SL (2S MHz) is rated at S.2 MIPS. 

Equally important is the 486SL' s "flexible voltage" feature. Al 
though the 486SL is a 3.3-volt static device, it can also operate at 
SY. Thanks to this- and to the 486SL' s compatibili ty with the 
386SL's SMM (system management module) and companion 
IIO chip-laptops with the new CPU shou ld be available by the 
end of the year. While some vendors may simply adapt the 486SL 
to exist ing S-V motherboards, the more advanced machines wi ll 
operate at 3.3 Y. When the 486SL is mated to other 3.3-V parts, 
power consumption is reduced SO percent from a S-V 386SL 
system. Intel says th is shou ld yield I to 4 hours of additional 
battery life. 

L ike the 386SL, the new 486SL has a PT (Peripheral Inter
face) bus that's funct ionally equivalent to a local bus in a desk
top computer. The PI bus allows a graphics controller or flash card 
to bypass the I/O bus and link directly to the CPU. The PI bus op
erates at the CPU's fu ll c lock speed, compared to the relatively 
slow 8-MHz bandwidth of the I/O bus. 

The Price Factor 
Competition has reduced chip prices, and initially it reduced sys
tem prices. The 25-MHz 486DX 01iginally cost $9SO (in quantities 
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Circle 91 on Inquiry Card (RESELLERS; 92). 

Space- Savers 


Popular 

Space-Saver 


Keyboard 

$98.00 


First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has full travel tactilly 
responsive keys with standard left-right spacing for easy touch typing. 
100 keys, compatible with IBM XT/AT PS/2. Many language versions 
available. 

Stand-Alone 

LCD Monitor 


$995.00 

This 10" black on white monitor is easy-to-read, yet com11act. 
Resolution is 640x480 with sharp, flicker-tree image. Shar11's high 
refresh rate, triple supertwist nematic technology with back 
lighting provides a super bright, low radiation screen with a wide 
Viewing angle. The adjustable monitor base is only 29x14 cm. It 
lets you mount the LCD monitor on vertical surfaces or fold for 
transport. Comes with 1.5 m cable and VGA adaptor card. No 
external power required. IBM AT compatible. 

Diskless 

LANStation 


$1995.00 


Combines Space-Saver Keyboard, LCD Monitor and 20 Mhz 386sx 
CPU w/2 Meg RAM (4 Meg optional) in a single very small 
footprint (27.4 X 26.0cm). Network ready with 10 Base2, 10 BaseT 
NE-2000 compatible network adapter built-in. Unit does not fold 
for portability. 

To Order 1-800-DATALUXCall Toll Free 

1 year warranty on all products shown. Order direct from stock with 15 day 
full return privileges. Visa , MasterCard, AmEx charges and COD 
accepted. OEM and reseller volume discounts available. 

Spec Sheets Sent 
By Automatic 24 hr. 1-703-662-1675 

FAX Transmission.....-.........

ii#a-iiii.Pii- u.A 

First Choice In Space-Saver Peripherals 
2836 Cessna Drive• Winchester, VA 22601 

Phone 703 662-1500 • Fax 703 662-1682 

~ ~ ~ 
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of 1000) in l989 and was a significant contributor to the total sys
tem price; it now costs $328. According to Steve WaJTen, vice 
president of Altima Systems (Concord , CA) , a laptop manufac
turer, the CPU price now has a much less significant effect on sys
tem cost. Altima sells an AMD 386SXL-based system and an In
tel 386SL system. Altima's AMD-based system is 10 percent 
less expensive than its Intel version, but Warren says that the 
added performance provided by an external cache on the Intel 
portable compensates for its extra cost. 

Intel has one price advantage over its competitors: cooperative 
adve1tising. Intel pays system vendors to suppo1t the "Intel Inside" 
campaign, subsidiz ing part of a vendor's ad cost. This arrangement 
is particularly attractive to mail-order companies that depend 
entirely on advertising to generate revenue. Two U.K. manufac
turers, Elonex and Yiglen, claim that Intel re imburses 5 percent 
of their total magazine and newspaper advertising costs as long 
as they use the "Intel Inside" logo on their ads . A U.S .-based 
manufacturer says it has a similar deal, but Intel pays only 3 per
cent of its costs. For many vendors, this deal more than makes up 
for the price differential between Intel and its competitors. 

Many users and vendors feel safer with Intel. Marc Vena, a 
product manager at Epson America (Torrance, CA), says, "If 
you have two processors-one from AMD and one from Intel
priced the same, we'd go with Intel because of the resources and 
relationships we formed with them." 

This view is echoed by the software developer WordPerfect 
(Orem, UT). Peter Maughan is in charge of providing the com
pany's staff with networks and network workstations. He tests any 
machine WordPerfect might purchase. He says, "The machines 
we have the least problems with have Intel processors." 

Function Fits Form 
Systems are becoming more diverse (see figure 4). Areas that 
were once considered to be a niche market have become main
stream. For example, the market share taken by desktop systems 
has fallen as notebooks have become powerful enough to be con
sidered an acceptable alternative. Predictions by InfoCorp , a 
market research firm , for growth in the worldwide notebook mar
ket reveal that although sales by volume represented just 14.5 
percent of the total PC market in 1992, it will rise to 22.7 percent 
within two years. 

Intel has broadened its range of processors to meet the com
petition from other chip vendors in niche markets , as evidenced 
by its planned introductions of 25 versions of the 486 CPU in 
1993. The range of processors that system vendors will support 
is large. Processors will get faster and run on lower power. AMD 
and Cyrix will have full 486-compatible chips, and even Intel ' s 
big hope, the PS , looks under threat from NexGen and others. 
Microprocessor Report's Slater says, "It is inevitable that In
tel 's share of the microprocessor market, as well as its profit 
margins , will decline. " He would not estimate by how much. 

The divergence of technology allows Intel's competitors to 
succeed with processors that take advantage of emerging niche 
markets and holes in Intel's product line. AMD, for example, 
succeeded with its 40-MHz 386DX because it met a demand for 
a higher-performance 386. Intel is being squeezed out of certain 
market segments and has yet to get a serious foothold in the 
hand-held market. Intel has, however, joined forces with VLSI 
Technology to eventually produce a 386SL-based chip set for 
hand-held machines. 

Intel is even willing to develop chips customized for specific 
applications. Its RapidCAD coprocessor, launched last Febru
ary, is a two-chip upgrade that uses both the 386 and 387 sock
ets. The 386 socket is occupied by a hybrid 386 and 387 com
bination chip, while the 387 socket is occupied by a custom 



LANDMARK•.• the widest selection of PC diagnostic
software, firmware~ and hardware in the world! 

PC WON'T BOOT? KICKSTART IT! 
Don 't replace your motherboard, use KickStart r . 
When serious hardware problems occur, nothing gets 
you up and running as fast. KickStart 2measures 
power within 2.5% on all four voltages, shows 
Power-On Self-Test(POST) failure codes, and 
features on-board ROM-based diagnostics allowing 
you to determine and remedy the problem quickly, 
easily, and inexpensively! 

Built-in serial and parallel 1/0 allows tor testing 
remote via modem, or simply logging results to a 
remote terminal, printer, or laptop. You can configure 
your own test routines and store them in KickStart 2's 
battery backed-up CMOS RAM for quick future use. 
Or1-tioard switches, LEDs, and digital displays allow 
complete control over testing in systems lacking 
videoor disk. 

KickStart 2 is the ultimate SECURITY CARD, too. 
With two levels of password protection and pre-0/S 
activation, you can confidently prevent unauthorized 
use of your PC. 

Includes serial and parallel loopback plugsand the 
Landmark JumpStart'" AT ROM BIOS for testing 
ATs that don't issue POST codes. KickStart 2works 
independent ot your operating system. You can use it 
on DOS or UNIX systems. CALL for current 
pricing. 

THE 5 MINUTE SOLUTION TO 

FLOPPY DRIVE FAILURE 


With Alignlt"' you can clean, diagnose, and align 
your floppy drives in minutes without ascope. 
Patented technology requires only ascrewdriver to 
perform ANSI-accurate alignments (3 mils) 

Alignlt is ideal tor corporate users with multiplePCs. 
The GOLD STANDARD feature allows you to align all 
your PCs to the same in-house standard, guarantee
ing that all your floppies are perfectly interchangeable 
between PCs! Available in 3.5" or 5.25" tor both high 
and low densities. CALL for current pricing. 

"The number of tests KickStart 2can perform is mind
boggling... IF THE KICKSTART 2 CAN'T FINO 
THE PROBLEM, IT PROBABLY EXISTS IN YOUR 
HEAD, not in the hardware." 

Rich Santalesa, Computer Shopper 

"KickStart 2system diagnostics board helps users 
check out virtually every aspect of aPC's hardware 
system .. THE BOARD IS A WORTHY INVEST
MENT for computer maintenance." 

David Claiborne, PC Week 

PROFESSIONAL LEVEL 
PC TROUBLESHOOTING 
Landmark Service Diagnostics'" is ideal for 
professionals requiring the most exhaustive 
diagnostic test capabi lities. 

Service Diagnostics is not 
just asing le product, but a 
complete LINE of products. 
It's comprised of software, 
hardware, and firmware so 
you can choose the best 

August 1990 "tool" for the job. Service Diagnostics: The Kit 

Overall, Service Diagnostics:When your PC won't boot, The Kil was /!1e bes/ performer. 
you're running aserviceyou'll need ROM POST 
department, SERVICE

firmware, aplug-in chip that DIAGNOSTICS IS NOT AN 
OPTION, IT'S Avirtually "jumpstarts" the NECESSITY.,. 

system to determine what's 
Bill O"Brien, PC Magazine 

wrong. And, when your 
printer isn't working, you 
won't know whether it's the LPT port, cable, or printer 
without hardware, like our loopback plugs {which 
together with our software completely test the COM 
ports). 

To provide you acomplete troubleshooting resource, 
Service Diagnostics is offered in single modules or in 
"kits. " Components include; CPU-specific software 
(PC, XT, AT, 386/486, PS/2), ROM POSTS (PC , XT, 
AT) and floppy alignment disks (3.5" and 525") 

All the Service Diagnostics software modules are 
available in self-booting versions for use with non
DOS operating systems likeUNIX. 

Service Diagnostics is powerful and flexible. 
Hundreds of tests can be performed on you rmother
board, memory, video, COM ports, floppy and hard 
drives, printer, and more. CALL for a customized 
quote on the kit that's right for you! 

PC DIAGNOSTICS MADE EASY 
You don't need to be technical to use PC Probe"'. 
With clear, intuitive, pull-down menus and 206 pages 
of on-line help, troubleshooting your PC is truly 
MADE EASY! 

And, you don't have to be handy with ascrewdriver to 
make PC Probe pay for itself. Just by providing a 
diagnostic report to your service and repair shop, 
you'll save money and receive quicker service. 

PC Probe runs over 150 tests including; motherboard 
and CPU, memory, video card and display, keyboard, 
COM ports, floppy drive and controller, hard drive 
and controller, and more. Includes VirusCure, 
Landmark Speed Test, AT SetUp & loopback 
plugs. CALL tor current pricing! 

SLASH HARD DISK 
SET-UP TIME 
If you install , upgrade, or maintain hard drives, then 
you need DiskBase"'. It'll save you boat-loads of 
time and money by putting the exact hard disk 
information you need at your fingertips ... whenever 
you need it. 

DiskBase reveals 12 technical specs on over 2500 
hard disk drive models and 8technical specs on over 
220 controllers. Once you've located the correct hard 
disk model , you can instantly bring up alisting ot all 
compatible controllers. CALL tor current pricing! 

• Toll Free Tech Support 
• 90 Day Money Back Guarantee 

• Federal Express Shipping 

CALL(800)683-6696 

FAX (813) 443-6603 • lnt'I (813) 443-1331 

nIANDMARK 
RESEARCH INTERNATIONAL CORPOR ATION 

703 Gtand Cenlral Slteel • Cleao'laler, Fl 34616 

Circle 156 on Inquiry Card (RESELLERS: 157). 
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MAKE THE RIGHT CPU MOVE 

PROTECT YOUR 


SOFTWARE 


NO BUTTON, 
NO ACCESS. 
Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Buttons. We put the lid on software 
piracy by packaging microchips in button-shaped, stainless 
steel cans. The chips contain missing but critical 
information to make the software run. 

We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point that 
are right for you. 

Security Continuum 

Button Type Unique 
Serial # 

Read/Write 
Memory 

Password 
Protection 

Expiration 
Timer 

Decoy 
Responses 

DS1420 ID Button x 
051427 Timer Button x 4K bits x 
DS1425 Multi Button x 2K bils x x 

Complete Compatibility 
Buttons are compatible across all ISA, EISA, and MCA 
machines - on underpowered notebooks as well as the 
anti-compatible Brand X's. We achieve this total compat
ibility through microchips that are self-powered, unlike 
other protection devices that must draw power from the 
host machine. 

Snap In, Snap Out 
Authorization Buttons interface to the PC's parallel port 
via the DS1410 Button Holder. They simply snap in and 
out. The DS1410 accepts two Buttons concurrently. 

The future will be a dongleless world. New computers 
that accept Buttons directly, including palm and note
books, are being designed at OEM's today. 

Made in the U.S.A. 
At Dallas Semiconductor, we design and manufacture our 

own microchips. And we're the only ones in the software 

protection business who do. Sixty 

intricate process steps and 

a 64-bit unique serial 

number lasered into 

each chip prevent 

duplication. 


To learn how to button 
down your software, 

give us a call. DALLAS 

SEMICONDUCTOR 

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 
Telephone: 214-450-8170 FAX: 214-450-3715 
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CPU performing exception handling (e.g., divide-by-zero er
rors). The chip set works in any 386 machine up to 33 MHz and 
provides an average performance increase of 20 percent to 30 
percent on graphics-intensive applications such as CAD. 

The Next Generation 
Although Inte l does not expect to launch the P5 until early in 
1993, many of its design detail s have been made public. It will use 
a superscalar architecture, which means that it will have two or 
more execution units. This will allow the processor to perform a 
number of instructions in parallel during one clock cycle. 

The integer unit makes the five-stage pipeline of the 486 
even quicker by running two in parallel. The pipeline decodes 
two instructions simultaneously , and if they do not conflict, 
they execute in para llel. This double pipeline could represent a 
SO percent speed-up over the prev ious design. Two other key 
parts of the integer unit are a branch target buffer and a dual-ac
cess data cache. The branch target buffer predicts the outcome 

·of branches; if correct, the branch executes without delay . The 
dual-access cache handles both data and addresses from the 
pipes and contains logic for reso lving address dependencies . 

The PS math coprocessor has three dedicated arithmetic units 
and an e ight- stage pipeline that's integrated with the integer 
pipeline but includes two more execution stages . Although the 
math coprocessor is tuned for double-precision memory-to-reg
ister operations (the most common type expected), Intel says the 
unit handles single-precision and register-to-register operations 
just as quickly. 

The 486 uses I-micron technology to pack 1.2 million tran
sistors; the PS uses 0.8-micron separation and has 3 million tran 
sistors. Intel says the first version of the PS will run at 66 MHz and 
exceed I 00 MIPS. Graphics-intens ive applications, database 
servers for client/server systems, and multitasking applications are 
some of the uses that could make the most of this power. 

But Intel isn ' t the only manufacturer looking beyond the 486 
(see the text box " New Chips on the Horizon" on page l 2S). 
Subodh Toprani, director of marketing and systems engineering 
for AM D's personal computer products, says that his company has 
"significant plans beyond the 486." Toprani notes that AMD is a 
leading supplier of RISC architecture products. This is important 
because RlSC technology will be a major factor in the next gen
erations of chips. Toprani says the company will offer a "new gen
eration" of chips sometime in 1993 that will " transcend" the cur
rent generation. 

Cyrix claims that it will offer a PS-compatible chip shortly 
after Intel introduces its version early next year. Cyrix also claims 
that it will come out with the next generation of chips, the so
called 686, before Intel. Cyrix says this is possible because its pro
duction cycles are shorter than Intel's . Microprocessor Report's 
Slater says, "Almost everyone has underestimated the difficulty 
of implementing these superscalar designs. Until Cyrix ships, 
such statements can be regarded only as unsubstantiated claims." 

The multitude of microprocessors has made it difficult to 
choose a system. But that problem has been more than offset by 
performance gains and lower system costs brought on by com
petition among CPU vendors. "Using a computer is becoming so 
much easier," says Chemical Bank 's Rubin. ' 'The more power you 
give people, the more they ' re going to use it."• 

BYTE editors Rich Malloy, Gene Smarte, Dave Andrews, Ed 
Perratore, Patrick Waurzyniak, and Tom Halfhill also contributed 
to this article. 

Andy Redfern is BYTE' s U.K.!Europe bureau chiefbased in Lon
don . You can reach him on BIX as "areclfern." 
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AtoZ 

TrueType helps make typeface technology easier 

for Windows 3.1 users 

GREG LOVERIA 

The multi tude of ava ilab le typeface tec hnologies and 
fo1111ats and the way each is implemented into personal 
computer app lic ati ons are daunting . Fo r example, 
Adobe Systems offers over 13,000 typefaces in Type I 

scalable-outline format and Type 3 bit-map fo rmat. Before 
the release of A TM (Adobe Type Manager), you could print 
Adobe typefaces only on dev ices that implemented Adobe's 
own PostScript printer language. 

Other typeface offerings use incompatible typeface for
mats, such as Bitstream ' s Speedo and Fontware, Hew lell
Packard 's Soft Fonts, and Agfa Compugraphic 's Tntellifont. 
Also, some typefaces are application-specific and won't func
tion with multiple publishing ap plications. To that last bit of 
ultimate confusion, add a sprinkling of inexac t 
type vernac ular (see the text box "The Terminol
ogy of Type" on page 132). 

Fortunately fo r Windows 3. 1 users, Microsoft 's 
inclusion of TrueType 's scalab le typeface tech
nology may help clear up the confusion. True
Type, developed and released by Apple in May 
1991 , is now part of Windows 3. 1. Apple 's goal 
for True Type was to simplify font installation and 
management chores. Another major objective was 
for True Type's printed characters to match those 
on-screen, with screen and printer resolutions be
ing the only slight visual difference. 

Comparing PostScript and TrueType 
Ado be 's PostScript is a comp lete PDL (page
description language) and excels at printing fo nts 
and graphics. In a Windows envi ronment , ATM 
lets applications access Type I typefaces and in
stantly produce smooth, antialiased Type I screen 
fonts at any point size, emul at ing on-sc reen what 
the Type I printer font will look li ke when print
ed. When you modify text by changing a font's 
point size, ATM instantly scales and builds screen 
fonts on the fly to the new point size needed. 

ILLUSTRATION: CHRIS SPOLLEN © 1992 

Before ATM, users of Type I typefaces had to prebuild screen 
fonts al multiple point sizes for each typeface in use. A TM also 
allows dot-matrix and non-PostScript printer owners to print 
Type I typefaces. Bitstream 's FaceLift functions much like 
ATM and uses Bitstream 's Speedo and Adobe's Type l type
face formats . 

By contrast, TrueType uses a separate type management 
and scaling management program. True Type has auto-scaling 
and antiali as ing algorithms built into each typeface . T1:ue
Type fonts print to any dev ice-including PostScript de
vices-supported by Windows 3. 1's printer drivers. How
ever, TrueType is strictl y a typeface di splay and print solution, 
not a combined typeface and graphics print solution such as 
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PostScript. TrueType typefaces h~ fjk ;;~e;;;e Ty;~,~~:~ ~!·;111 :~;eh;~·r ~~,~~7r0~1~1x PC platforn1, Windows users 
are not PostScript or Bitstream '!'" ~ =" ~ ~;-,...... ,,,M '""'" wanted access to the same 
typefaces; the technologies are not l ::: ::,.,";..~~" ;;~; ;:;:;:;: ~~:;,";';AR m<F;c~ Type l typefaces used on the 
interchangeabl e. ~ ~:! ~~1~~~~1~ ~~~~ i:i~~ Z~i~ ,~1:~~u1~:i~;e race Mac, so Ado be re leased 

~ ~:! ::~~~b,:~
1 

~~~~ i:i~~=~= 1r~:~1:~ ATMforWindows3.0. 
8 ye<J U&9.llen !Zh 2~902 Tr'-""Type Aga:e NO!mi'.11 fYCoe!a.::e 

The Tough Old Days of Type ~0 ~:: ::~;g~ ~;;~ i:i~: ~-7:~~~~1~:.,%$.~::fls Currently, Windows 3.1 
Generally, only two classes of : ~ ~:: :::~~1~h ;~~~ i:i~: ~::::.i~~r:,~~~r Lll!n~ isimrace ships with five typeface fam
fonts are built for any given point :~ ~=~ ::ii.;:~~ ~.!~~; i~i~: =.:'~~,:i_:iruna.ca~P:.:0 ili es: Ari al, Courier New , 
size from a typeface family: print : ~. ~:: :::;:~~ ;;:~~ ~:~~= ~;i~~~:c

8

J
01

dt~::~:ecc Syn1bol , Ti111 es New Ro
er fonts and screen fonts. Printer ~ ~ ~:; :::~i.1111" ;~;! ~::~~: ~~:1~:~:e 7rf-	 111 ru1, and Wingdings. Except

19 y~s ltOrCl"ll( l?n 26429 Tfl..lttType A <>C:... lTl;'o(T O•.:: Cl~ c;. u ......;:i r,• p.;r#....c i; 

fonts output to printed pages from ~~ ::: ::~~~;~ ~~~ ;:;::i::: ;;:-;:.;" ~:;."~,,~:11.,;~~'';;,..= for the above system type-
a laser printer, while screen fonts ;i ::: ~~.~~;'~, ~;; ;;;;:;;::~~d~~~ faces, a ll True Ty pe type 
representthe printer fonts on corn  ~i ;:; ~;:,:·.~~ ~~ ;;:i;;: ~r..:."r'~~":'d'~l:'';";,,., , .,00 faces co nta in sc reen and 
puter displays. The need forsepa ~~ ~~ ~=~:~~ :~~ i:~~:=:l;e ;:,~;. printer inforn1 ation-called 
rate printer and screen fonts arose ~:· ~:: ::~ ~~~~ ~;:~~= ~~~~;;~;~~1~\~;,~~r;icc hints-on how to correctly 
because monitors can display fonts ~~ ~:~ :::~'~;; ~~;~ ~:~~: :TN~;:,:r':!FAcE display and print fonts at any 
only at resolutions of fro111 72 to ~~· ~:: ~=~~: ;~;~! ~~i~:= ~~~~~L~\!1;~)~!:~'~« 	 point size se lec ted from a 

3J yes nbl!l cl-i t:n 1949-l TrueTyo.;. ~1,l(hP'on:1tlltou1..r lJ.ll)<lc.u\ 

l20 dots per inch on-screen, while :..-"'""""'°'"==..,;;iiiii.,.........iiiiiiiiiiiiiliiil~=~~~=iiiiii~"' "'' TrueT ype typeface family.-	 "iT'"'- "''"";:;;"""~,,.. 

standard laser-printer output res- TrueType typefaces.fi·om multiple vendors abound, but Because TrueType typefaces 
olutions range fro m 300 to 600 commercial TrueType suppliers are no! !he only sources from are outline representat ions, 
dpi . Because of these dev ice-reso- which Windows J. I users can acquire lypefaces. Th is screen they a re instantl y resealable 
lution diffe rences, di splay fonts caprure is a small sample of the IOO-plus public domain and and can fun ction with any 
were needed to vi sually estimate shareware True Type lypef"aces available for downloading Win do ws 3 . I -s uppo rted 
prior to printing how printer fonts from BIX via modem. monitor and printer (see the 
would output from desktop pub- sc reen). T ru eTy pe system 
lishing applications. typefaces are read/write en-

The solution was Windows 3.0, which shipped with a limited abled, so you can embed complete typefaces (not just a font) in 
set of combined screen and printer typeface fa mili es that in- a document. 
eluded Helvetica and Times Roman. Before TrueType and ATM, 
if typefaces were added, you had to build separate screen fo nts Embedding 
from the new typeface, one for each font po in t size used in a Any TrueType ty peface that a type manu fact urer designs as 
document. For nonoutline bit-mapped typefaces, thi s required read/write enabled can be embedded directl y into and shipped 
building screen and printer fonts not only for Windows applica along with a document fil e. Since TrueType typefaces contain 
ti ons but also for DOS programs, such as Ventura Publisher or both printer and di splay fo nts, any Windows 3. 1 user who re
First Publisher. Because Adobe's PostScript typefaces have al ceives a doc ument wi th read/write enabled typefaces can view, 
ways used scalable-outline technology, you haven' t had to build edit , and print the document exactl y as its orig inator created it. 
printer fonts, but you have had to build screen fonts. Windows 3.0 use rs can often display vers ion 3. 1 fi les without 

For desktop publishing prin ting, there are two broad classes of diffic ulty because of Windows' GDI (Graphics Dev ice Inte r
laser printers: PCL (based on HP 's Printer Command Language) face). If Windows 3.0 's GDI cannot fi nd the.font in use in a 
and Adobe's PostScript. To print fonts, PCL prin ters requi red Windows 3.1 document , it displays the nearest corresponding 
that you first build the soft fonts and then downl oad them to your screen fo nt insta ll ed in Windows 3.0. However, because a type 
printer 's memory from a hard disk. If the printer was turned off, manufactu rer ' s revenues depend on typeface sales, not all True
you would have to download the soft fonts again before starting Type typefaces are des igned with read/wri te capabilities, which 
the next printing session. Building, maintaining, and managing dis means some typefaces cannot be embedded and distributed. 
play and printer fonts was time-consuming and rapidly depleted Fortunately, three restriction levels of embedding protect True
hard disk space. Type typeface manufac turers from copyright infringement and 

Another solution was to use a font cartridge that stored type from illegall y embedded typeface distribution. At the same time, 
faces in a hardware cartridge ' s nonvolatil e EPROM. Font car these restrictions provide Windows 3. l users with varying degrees 
tridges plugged directly into a PCL printer and c ircumvented the of typeface fun ctionality. In the first level of embedding, a man-
soft-font uploading process, but you still 
needed to build screen fonts. 

PostScript printers use a mathematical 
outline description of each typeface that 
can instantly rescale a printer font to any 
point size. When Apple re leased its Laser
Writer printer in 1984, it included 35 Post
Script scalable-outline fonts along with 
Adobe' s PostScript rasterizing algorithms 
resident in the printer 's ROM. Any Mac
intosh-based applicati on could di spl ay 
these 35 typefaces in almost any font point 
size because of the Mac's built-in GUI en
vironment. On the PC side, VGA displays 
were nonexistent. As VGA and higher-res 
olution displays became a mainstay on the 
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ufac turer may des ign the typeface to be 

unembeddable, or prolecred. Only appli

cations that have TrueType 's typeface em
Key TrueType bedding feature built into them can include 


Features TrueType typefaces with a document file. 

At thi s writing, the only application sup


• Separate type management porting TrueType embedded typefaces is 
program 	 Microsoft's PowerPoint; however, Micro

soft and other Windows 3.1 software de• Separate scaling management 
velopers are upgradin g applications to program 
support typeface embedd ing. You should 

• Auto-scaling/antialias ing expect to see many of these applications in 
algorithms for each typeface the near future. 

• Support fo r Windows 	 Also in the first level of embedding, you 
3.1 -compatible printers must buy and install the exact TrueType 

typefaces used in the original document to 

http:NO!mi'.11
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Welcome to 
Open Country. 

If you've been hankering to move to open sys
tems, there's good news. CICS~ the world's most 
popular online transaction processing (OLTP) 
program, now runs on the RISC System/6000~ 
With CICS/6000™ for AIX~ IBM's enhanced 
version of UNIX~ you'll discover the flexibility 
of open distributed computing using the same 
investment you've already made in training and 
applications on your mainframe crcs. 

Nobody knows 0LfP or distributed pro 
cessing like IBM, and with our support and 
service, you'll never fe el lost in the wilderness. 
IBM also offers Encina~ an exciting new 
OLTP product for multivendor distributed 
environments. 

We're also introducing the new RISC 
System/6000 Models 580 and 980, the perfect 
partners for your open computing needs. 
Both provide leading price performance that's 
not a kick in the head. 

Call your IBM marketing representative 
or Business Partner. For literature, call 
1 800 IBM-6676, ext. 723~ We think you'll have 
only one thing to say. 

Yippee. 

Introducing CICS/6000. 

•Leverages your investment in CICS. 
•Interoperability for PCs through mainframes. 
•Built on OSF™ sDCE. 
•Introducing the RISC System/6000 

Models 580 and 980. 

==-==® 
--- ·
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The Terminology ofType·l~Y~~#;'.. 


I
n addition to multiple typeface for
mats, typesetting terms are often 
used differently in desktop publish
ing environments , which creates 

confusion. Typesetters use the word font 
to specifically describe point sizes , 
weights, and styles selected from an in
dividual typeface, as in "We used a 12
point Times Roman Italic font in the 
document." In typesetting terms, Times 

Roman 12 point and Times Roman 18 
point are both fonts, not typefaces. Type
face families are designated into groups 
such as Times Roman Italic or Times 
Roman Bold and are part of the same 
typeface family, but each designation 
contains complete sets of characters all 
representative of that typeface's desig
nated stroke, weight, slant, and width. 

On the other hand, desktop publish

ers often interchange the terms font and 
typeface to describe whole typeface 
families, as in "I would like to use Hel
vetica and Times Roman fonts in the 
document," when they actually mean 
they would like to use the Helvetica 
and Times Roman typeface families in 
the document. Fonts are built individ
ually at different point sizes selected 
from a chosen typeface. 

co1Tectly display the document you receive. If you already own the 
proper typefaces, you can also print and edit the document. 

In the second level of embedding , manufacturers can design 
typefaces that have read-only protection. You can view and print 
the received document, but you cannot edit it. Disabling the edit
ing function restrains end users from deleting text and from us
ing the empty document as a template to create future documents 
using typefaces included in the original document file. 

The third level of embedding lets typeface designers create 
typefaces that are both read- and write-enabled. You can view, 
edit, or print documents received with read/write typefaces em
bedded to meet your requirements. 

Applications that support embedding also provide an option that 
lets you permanently install into Windows the new read/write 
typefaces embedded in a document. These applications can au
tomatically perform new typeface installations by updating Win
dows 3.1 typeface lists in the WIN.INI file and then auto-ex
tracting the embedded typeface files (e.g., FONTNAME.FOT 
and FONTNAME.TTF) to the WINDOWS\SYSTEM subdi
rectory. There are pros and cons to read/write embedding. Users 
without extensive hard disk capacity who receive large multi
font documents may find themselves out of storage space, because 
TrueType generally occupies about 70 KB of storage space per 
typeface (versus about half this amount for Type 1 typefaces). 

Take a Hint 
Hinting algorithms are calculations that improve the quality of 
typefaces on both printer and screen output. Without hinting in
structions, characters wou ld have random pixels sticking haphaz
ardly out of a character, or crossbars might disappear on A or H 
characters. This is due to the relatively small number of dots a 
300-dpi printer and a 72- to 120-dpi VGA monitor have. Hints 
are usually applied to typefaces at sizes below 12-point for 300-dpi 
printers and 18-point for VGA displays; printer hints are not nec
essary when the output resolution of a device is above 600 dpi . 
Hints are designed as integral parts of a TrueType typeface. Adobe's 
Type 1 typefaces include few hinting instructions and use the 
PostSc1ipt rasterizer in the printer to apply most hinting instructions. 

Sampo Kaasila, Type Solution 's president and founder, de
scribed Adobe's Type l hints as declarative: they merely identify 
certain strokes within a typeface that need hinting, which for the 

·most part leaves hint decisions to Adobe' s PostScript rasterizing 
process. Type Solutions manufactures TypeMan, typeface devel
opment software that Microsoft used for applying hints to Windows 

3.1 's system typefaces, as well as to its TrueType FontPak type
faces. With Adobe's Type J typefaces, on-screen, ATM's raster
izer performs the final hinting decisions; in a PostScript printer, the 
ROM-based rasterizer performs the hinting. On the other hand, 
TrueType hinting is a procedural process built into every True
Type typeface. This process doesn't just suggest how to apply 
hints to a font-it gives direct orders. 

These direct hinting instructions included in every TrueType 
typeface are one reason why TrueType typefaces are somewhat 
larger in file-size bytes than comparable Type 1 typefaces. Hav 
ing these direct hints applied by the typeface designer certifies 
that once the designer releases a TrueType typeface, an engineer 
making hint improvements to a rasterizer cannot change the type
face. Hinting improvements to PostScript typefaces are applied 
globally via rasterizer updates, as in the case of the upgrade from 
A TM J.0 to 2.0. Hints for all 13,000 Type 1 typefaces were mod
ified by the ATM 2.0 rasterizer upgrade. However, future True
Type typeface designer hint improvements on any typeface will re 
quire you to pmchase a complete new typeface, not just a rasterizer. 
Using a progran1 such as TypeMan, you could change any singular 
TrueType typeface's hint instructions. 

There is much debate over which hinting procedure will prove 
most effective for the end user. For users with large collections of 
Adobe Type J typefaces, it 's obviously much easier just to apply 
future Adobe hinting updates globally to every typeface in one 
procedure. The TrueType camp believes that Windows users 
will find purchasing singular typefaces that include hint im
provements Jess time-consuming and easier. 

At present, most typeface modification and conversion pro
grams apply hints automatically between typeface formats. How
ever, future typeface creation programs wilJ require an under
standing of hints and their imp01tance when designing typefaces. 

Print Considerations 
Using TrueType typefaces, Windows 3.1 examines each docu 
ment line-by-line at print time. Only specific TrueType charac
ters needed to print documents are downloaded to the printer. 
After printing, printer memory is cleared for the next print job. For 
laser printers with more than 2 MB of RAM, setting printer mem
ory options on the Control Panel instructs the Windows 3.1 print
er driver in use to retain previously downloaded TrueType char
acters in printer memory. This alleviates the need for character 
uploading, which makes printing from Windows even faster in this 
configuration. Printers with less than 2 MB of RAM cannot retain 
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YOUR SUSINESS. _:,~'. 


NOTYOUR BIRTHDAYS. 
m The more information your b usiness generates, the ,more yo~ stand to lose. B.ec_ause 

~not all the Smm tapes used by business are designed for business. _ ' 

So before risking valuable data to a tape made for saving video memorie$,, rely on 

new Sony Enhanced Data Grade DS. 

This compact DS cartridge starts out where our v ideo grade leaves off, holding up 


to 5 _gigabytes, for today's high-capac ity storage and archiving. With data security . 


features you'd 011·1y expect from the in ventor of the Smm vid eo format.· 


For· insfan~e, new DS ,has a more durable media f~r greater data integrity, taki.ng over 
, \j' ' •k : I " • , ' . , .~/ • . 

1,-SOQ full back-up,, to keep y.,ur business moving forward. ·~ · 
,. '" 

The shell is made ~o resist warping, while an improved lid r,edu.c~s friction ·~hrough 

- over 10,000 openings and closings. T he result is a shelf lif e I ii.at will exceed 30 ye'~rs . 

under recommended conditions. So your data will be around w hen you oeed it. , 
!.1.' 
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TRUETYPE ATO Z 

TrueType characters because this base memory is used for print
ing full-page graphics. As mentioned earlier, TrueType is only a 
font-scaling and printing technology, while Adobe PostScript is 
a PDL technology. PostScript uses a rasterization process to con 
vert whole pages, including fonts and graphics, into one large 
bit-mapped image. There are trade-offs to either technology. 

Complete PostScript pages are rasterized bit-mapped images 
that, depending on your system configuration and available print
er memory, can have slower printing times than a similar page us
ing TrueType typefaces on a non-PostScript printer implement
ing HP' s PCL. At one point, while seeking to enhance graph ics 
printing by increas ing TrueType print times, Microsoft estab
lished a Truelmage group to accomplish the'5e tasks. But Mi
crosoft's engineers developed the character-by-character down
load process that enhanced print speeds considerably and 
incorporated it directly into Windows 3.1. The Truelmage tech
nology was subsequently licensed to third-party printer manu
facturers, such as LaserMaster and Microtek. 

On the other hand, Adobe's claim that "PostScript prints any
thing" rings true. When you combine graphics with TrueType 
fonts and then print the document on a PCL printer, you still get 
a less-than-desired appearance; the text looks great, but the graph
ics images look on ly fair. Windows 3.1, however, can convert and 
print documents using TrueType typefaces and graphics direct
ly to PostScript devices with excellent results. In TrueType, con
version of font outline to PostScript bit map is automatically ac 
complished within Windows and is controlled by the specific 
printer device selected in the Windows Printer Control utility . 

For Windows users with PCL or dot-matrix printers, one so
lution to PCL/PostScript print differences may be Zenographics' 
SuperPrint, a $ 149 software package. SuperPrint installs its Laser
Jet SuperDriver into the· Windows Control Panel , and when se
lected, it lets you print both graphics and text up to PostScript 
quality on PCL or dot-matrix printers. Even if you have only a 
nine-pin dot-matrix printer, the characteristic dot-matrix banding 
virtually disappears. In PCL print tests on a LaserJet TIP, Super
Print rivaled PostScript graphics and text output. 

Coexisting Peacefully 
With the success of Windows 3.1, many of the old digital type 
manufacturing professionals, such as Agfa and Bitstream, are 
rapid ly converting original typeface families from proprietary 
and Type I formats to TrueType formats. It is improbable that 
TrueType typefaces will outpace Adobe's and other manufac
turers ' sizable leads in the digital typeface marketplace in the 
near future. In addition, you will soon be able to modify a type
face without external programs by using Adobe's Multiple Mas
ter and TrueType GX typefaces. 

With Windows applications moving rapidly into MPC and 
nonlinear video editing, typeface manufacturers will find new 
markets, as these applications wi ll use typefaces for character 
generation and video titling. Just as multiple typeface vendors have 
survived using un ique technologies in past markets , you can ex
pect TrueType to coexist with other typeface formats. One thing 
is certain: TrueType has heightened the personal computer user's 
typeface awareness, and most users will never look at digital 
type in the same light again. • 
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TheWorldS Best Selling

UNIX Clone Just Got Better. 

Now with full 32-bit 
implementation! 

If you want to ignite your 32-bit hard 
ware with the multi-user; multi-tasking 
power of UNIX, Coherent 4.0 has arrived. 
And if you're operating or selling 
small business network systems 
with dozens of users, thats really 
good news. Because Coherent 
4.0 is what you want in 
UNIX at a price thats hard 
to believe. 

Run UNIX 
applications today! 

Coherent is now bin
ary compatible with UNIX. Most 
UNIX PC applications port with a simple 
recompile and many now run right 

six disk installation is a breeze 
compared to their 25.You'll also 
learn it faster and increase over
all performance. All because 
Coherent is smaller; faster ... 

and better. 

Small, But So Complete. 
Make no mistake, Coherent 

is a wholly professional develop
ment system. You get a complete 

"Coherent comes so fully qualified 
as a UNIX clone, you find yourseU 
thinking, 'I can't believe it's not 
UNIX:"-Sean Fulton, UNIX Today! 

out of the box. The list is growing 
everyday, so call for details. 

Yes, It's For Real! 
How can it be? First of all , 

Coherent was independently 
developed by the Mark Williams 
Company, so you don't pay for 
UNIX licensing fees . You don't pay 
any mark-up or reseller costs 

C compiler; assembler and over 200 UNIX 
commands including full sets of functions 

for development, administration, 
maintenance and text processing.Coherent: Coherent also comes with 
WCP capabilities that connect you 
to a world-wide network of free 

software, news and millions of 
UNIX users. And it's all clearly 
documented in Coherents highlyStill $99.95. 

either. Coherent is only sold directly to you. 

'! .. (Coherent) maybe the bestthing 
that has happened to UNIX yet."
-William Zachmann, PC Week 

In fact, over 40,000 copies of 
Coherent have already been sold. And, 
like the ones we quote here, virtually 
every critic whos reviewed Coherent has 
raved about it. 

So Much Less,
Yet So Much More. 

As a virtual clone of UNIX, Coherent 
embraces the original UNIX philosophy: 
Small is beautiful. Small price, yes. But theres more, much 
more, to Coherent than its amazing price. 

Requiring only IO megabytes of disk space, Coherent 
can reside with DOS. So you can keep all your DOS 
applications and move up to Coherent. And it runs with 
as little as 1 MB of memory versus 4 MB for other UNIX 
versions. 

The Wor1d's Only Plug And Play UNIX Clone. 
You'll have Coherent up and running with a fraction of 

the time and effort it takes for other UNIX versions. Our 

praised 1200 page manual. 

MWC 
COHERENT 
Version 4.0 

SCO 
UN IX/386 

Version 3.2V2 

No. of Manuals 14 

No . of Disks 6 25 

Kernel Size 100 K 375 K 

Install Time 40min. 3-4 hours 

Suggested Disk Space !Omeg 60meg 

Min. Memory Required I meg 2-4 meg 

Pe rformance• 85.7 31.3 

Price $99 .95 $2590 

Experienced, Supported,
Guaranteed. 

Mark Williams Company has been 
developing professional programming 
tools since 1976. Our commitment to 
our products and users is unsurpassed. 
Users applaud our popular BBS and the 
widely acclaimed telephone support 
they get free from Coherent developers. 

Still, we're not asking you to take a 
chance on Coherent. We've made it fool
proof to see for yourself-with a 60-day 
money-back, no hassles guarantee. So*Byte C Compiler Benchmark: Compiles per

minute on 25 MHZ 486. pick up that phone and order Coherent 
now. And the best way to UNIX will be 
on its way to you! 

800-MARK WMS 
(800-627-5967 or 708-291-6700, FAX: 708-291-6750) 

60-DAY MONEY BACK GUARANTEE!

llJ Mark Williams Company 
60 Revere Drive, Northbrook, IL 60062 

Coherent is a trademark of Mark Williams Company. UNIX is a trademark of USL. 
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Germany (0511) 53-72-95/(030) 313-7015, Norway 211-0950, Sweden (0) 660-192-90, UK (091) 4276430. 
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This year's spreadsheet shootout is over. And like last year, 
the big winner is CA-Supercale.• 

Coincidence? Hardly. Because once again, the judges were 
the people who know spreadsheets best - the ones who sell, 
install and support them for a living. Hundreds of dealers and 
resellers who know a good program when they see it. 

. CA-SuperCalc gives them plenty to see: spread-
CASuperCalc : sheet linking, 3-D graphics, beautiful, presenta

i tion-quality output.. .and it runs on just about 
; any PC.•I According to the experts, it also outruns 

Lotus• 1-2-3• and Microsoft"Excel. What's 
more, Computer Associates' spreadsheet for 

VARBUS!NESS 
March,1992 

DEC® users, 20/20, beat 1-2-3 as well, giving us two of the top 
four programs reviewed by VARBUSINESS. 

As you can see, CA-SuperCalc dominated the product sup
port categories, so you can buy it with confidence. And when 
you factor in the price - just $149 -you can buy it with ease. 

Wmdows™ Version Coming Soon! 

Dial 1-800 CALL CAI To Receive AFree DOS 


Or Wmdows Demo Disk. 

Shouldn't you be using the. spread-~Q·....PU""ER®II sheet that beat the big boys? H'I I • 

CA-SuperCalc. Number One SSOCIATES 
in number-crunching. Software superior by design. 

©Computer Associates Imemational, lnc.. One Computer Associates Plaza. Islandia, NY 11788-7000. All product names referenced herein are trademarks of their respective companies. 
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FEATURE 
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Lower the Voltage,

Raise the Power 


Advantages of 3.3-volt technology include higher performance, 
low energy consumption, and smaller systems 

JEFFREY D. SHEPARD 

Higher clock speeds, fas ter data communications ra tes, 
lower energy consumption , and smalle r and lighter 
systems are being made poss ible by emerging low 
voltage (i.e., 3.3-volt) technologies. Users of all classes 

of personal computers will enjoy more functionality as a result 
of the new technologies. Hybrid 3.3- and S-V systems are 
now here. Chip vendor AMD claims that with in six months, 
the first completely 3.3-Y palmtop systems will be introduced. 

Among the first new varieties of compute rs to use low
voltage technology will be ultracompact, fanless desktop ma
chines consuming under 30 watts , 486-based subnotebooks 
weighing under 3 pounds with VGA video, and application
spec ific palmtop computers that run on AA batteries . 

Low-voltage computing is expected to migrate 
from the palmtop to the desktop by early 1994. In
dustry leaders predict that shortly after that mile
stone is reached, the highest-volume micropro 
cessors will be of the 3.3-Y variety. The benefits, 
from energy conservation to raw computing pow
er, all fa vor the dominance of low-voltage com
puting over today's S-V technology. 

New Voltages, New Microprocessors 
The higher clock speeds possible with optimized 
3.3-V chips will be a primary reason for the 
adoption of low-voltage technology in high-per
fo1mance microprocessors. Designers are putting 
more logic on smaller and smaller di es us ing 
smaller transistors. These smaller transistors have 
less delays, which improves the clock speed. 

Smaller transistors force the use of lower voltages 
because they can't withstand the electrical stresses 
of S-V operation. Also, when a system operates at 
3.3 V rather than at S V, its speed increases, be

cause the transition time from a logic 0 to a logic I 

is less. 


Intel 's PS may be the last generation of PC 

level microprocessors that can be economica ll y 


fabricated using e ither S-V or 3.3-V processes, according to 
Ravi Nagaraj, sen ior applications engineer at Inte l. Future 
generations after the PS are expected to operate at 3.3 V or less. 

The Alpha microprocessor from DEC is an extremely dense, 
high-performance (64-bit, I00-MHz) dev ice. Because of the 
small transistor geometries needed, it cannot be fabricated to 
operate on S Vandis offered only in a 3.3-Y version. 

AMD and Motorola are exan1ples of companies adapting ex
ist ing designs to 3.3-V operation. Both companies recently 
announced 3.3-V versions of parts previously offered in S-V 
vers ions only. AMD 's 40-MHz 386DX and 2S- and 33-MHz 
386SX processors all operate on 3.3 Y. The new lower pow
er spec ifications fo r the Am386 dev ices provide a 28 percent 
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LOWER THE VOLTAGE, RAISE THE POWER 


reduction in power dissipation 
over previous specifications. 

Because power is propor
tional to voltage squared, the 
most efficient voltage to use 
for any system is the minimum 
voltage at which the system 
operates. A change from 5-V 
operation to 3 V can result in 
a factor of 5 in power savings. 
Most 5-V CMOS parts operate 
at 3 V, but they operate slower. 

Lowering the frequency (and 
voltage) while the system is 
processing doesn ' t by itself re
duce the energy used; it sim
ply spreads the same energy 
over a longer period of time . 
On the other hand , lowering 
the frequency (and voltage) 
while the system is performing 
less intensive tasks (e.g., word 
processing) and raising it when 

Vadem recently introduced the VG230 subnotebook engine, 
a single-chip DOS-compatible computer. The 160-pin device 
is offered in both 3- and 5-V versions and contains an 8086
compatible 16-MHz NEC VJOHL microprocessor core. 

ment of flexible devices (see the 
photo). The 160-pin device is 
offered in both 3- and 5-V ver
sions. It contains an 8086-com
patible 16-MHz NEC V30HL 
microprocessor core and a set 
of functional blocks that can be 
optimized for specific applica
tions. 

Intel and VLSI Technology 
have joined forces to make 
chips that will let system mak
ers build low-power hand-held 
computers compatible with the 
estimated 100 million 80x86
based PCs now in use. 

"Everyone has such differ
ent needs , and system manu
facturers are addressing specif
ic niche markets," says Betsy 
Jones, a product manager at In
tel. "Before, customization to 
specific applications was on the 

the system is performing more 

intensive tasks (e.g., spreadsheet recalculations) reduces over

all energy consumption. 


Except for the electrical specifications, Motorola ' s 3.3-V 
68340V is identical to the original 5-V 68340. The new 68340V 
dissipates just 140 milliwatts from a power supply of 3.3 V when 
clocked at 8.3 MHz. By contrast, the 5-V 68340 dissipates 650 
mW when clocked at 16.78 MHz. By design, Motorola's 68000 
32-bit products are well suited to power-critical applications. 
For example, the 68300 family is a low-power HCMOS static de
sign with specific features that let software adjust power con
sumption according to performance demands. 

These chips also illustrate the trade-off between operating 
voltage and clock speed that exists in most of today's 3.3-V mi
croprocessors. In most cases, the 3.3-V devices are "recharac
terized" 5-V parts. 

For example, the Motorola 68340 is fabricated using the same 
masks in both the 3.3- and 5-V versions; the only difference is the 
electrical characterizations and maximum clock speeds. The 
3.3-V version is slower than the 5-V chip. The same is true of the 
majority of today's 3.3-V microprocessors. When dealing with 
devices optimized for operation at 5 V, operation at lower volt
ages leads to slower clock rates, primarily due to higher capac
itance effects inherent in the relatively large geometries of 5-V 
devices . Chips optimized for 3.3-V operation, however, will 
operate at the same or higher clock speeds than their predeces
sors optimized for operation at 5 V. 

Some chip vendors have used low-voltage technology to develop 
new application-specific devices. The PC/Chip 8680 single-chip 
PC from Chips & Technologies was de 
signed for palmtop systems and is speci 

software side of the system; 
now we are seeing customization to particular user needs in both 
hardware and software. The result will be more choices for users." 

Zenith Data Systems sees a future in customizing hardware. In
stead of trying to develop one perfect PC, vendors wi ll create 
multiple, limited-function, microprocessor-based devices. "We are 
getting to the point that we can talk about sub-$500 prices . At 
those prices, people will buy multiple devices," says Chris Glad
win, product strategy and planning manager for Zenith . 

Low Voltage on the Desktop 
While the impetus for using low-voltage components in portable 
systems is almost solely to save energy, desktop systems will 
turn to the new technology to offer extremely high levels of per
formance or to save energy. 

Current high-performance microprocessors operate at 50 MHz. 
By 1993, 100-MHz systems will be here, and by the end of the 
decade, 500-MHz or higher systems will be common, says 
Richard Sites, a DEC senior consulting engineer and a key ar 
chitect of DEC 's Alpha CPU. Several PC makers are already 
examining 100-MIPS microprocessors in their development labs. 

Today's high-pe1fonnance devices operate on 5 V and often re
quire heat sinks, fans, and other elaborate (and expensive) cool
ing techniques. In addition, the heat that these high-performance 
microprocessors generate requires that they be packaged in ce
ramic rather than in relatively low-cost plastic. 

The large number of transistors in 100-MIPS microproces
sors creates an even more critical heat problem. Zenith's Gladwin 
says that 3-V operation is necessary to meet the performance de

mands of future generations of PCs. 
High-perfo1mance machines will not be 

fied to operate on any voltage from 3 to the only ones turning to low-voltage com
5 V. In a single device, the PC/Chip 8680 Benefits puting. Conventional desktops are expect
implements an 8086-compatible micro  of Low Voltage ed to turn to the power management and 
processor running at up to 14 MHz, IBM low-voltage technologies developed for 
XT-equivalent logic, a CGA-compatible • Higher performance portable systems to reduce their own en
graphics controller, a serial port, and built ergy consumption. According to the U.S . • Less energy consumption 
in power management. Environmental Protection Agency, office 

• Smaller systems The VG230 subnotebook engine from equipment is the fastest-growing elec
Vadem has been called a complete DOS • New kinds of small, powerful tricity load in the commercial sector. Com
compatible computer on a single chip and il devices puter systems alone are believed to account 
lustrates another trend toward the develop- for 5 percent of commercial electricity 
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Close theWmdows. 

Lock the DOS. 


ACCIDENT &VIRUS PROTECTION 


Failsafe Computer Guardian: 
Complet~ Protection At A Sensible Price-$59.95 

Guard valuable files and programs. Never again delete or 
change anything accidentally. Keep out snoops, thieves, vandals. 
And prevent virus attacks. All at one low price! 
• Easy enough to use at home 
• Supports DOS, Windows and Networks in one single package 
• Indispensable for government, business and power-users 
• Allow selective access by user, function or file 
Available at leading software stores everywhere! 

PROlECT & SECURE YOUR SYSTEU For more information, call 1-708-433-0500 or Fax 1-708-433-1485 
Villa Crespo Villa Crespo Software 

Software 
Look for the box with the 1725 McGovern Street, Highland Park, Illinois 60035 

Failsafe Beacon'" © 1992 Villa Crespo Software, Inc. • All products mentioned are Registered Trademarks of their respective companies MADE IN USA 
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Good-Bye RS-232, Hello 562 


T
he move to 3.3-volt systems will 
cause two problems for today's 
RS-232 serial interface. First, no 
RS-232 seri al interface ICs are 

des igned to work from a single 3.3-V 
supply. Second , as th e power con
sumption of palmtop computers is re
duced, the power used for the serial in
terface becomes a higher percentage of 
total power di ssipation . To support the 
emerging 3.3-V technology, a new se
ri al communica ti ons standard , EJA/ 
TIA-562 (Electronic Indus tries Asso
ciation/Telecommunications Industry 
Association), has been developed. 

T he new standard a lso all ows fo r 
compatibility with ex isting RS-232 in
terfaces. For example, 562 is compati
ble with printers, peripherals, and com
puters that have 232C, 232D, or 232.E 
seri al interfaces. Equa lly important, 
562 allows and guarantees 64-Kbps op
eration, compared to the 232E spec ifi
cation limit of 20 Kbps, The higher data 
rate of the new standard allows vari 
ous new applicati ons to be developed, 
such as 64-Kbps synchronous commu
nications. 

EIA/TIA-562 has specifications re
garding wavefom1 shape and ripple that 
232E doesn ' t include (see the fi gure) . 
It 's these addi tional spec ifica tions, as 
we ll as the increased max imum s lew 
rate spec ifi cati on, th at allow 562 to 
guarantee its higher-speed operation. 

The more stringent waveform spec
ificati ons of 562 ensure errorless op
eration at higher speeds. For exarnple, 
a 562 driver must have r ipple no larger 
than 5 percen ~ of the voltage swing. 

The 232 specification allows the output 
of the driver to momentarily stop in the 
middle of the transition zone, as long as 
the total time required to move from 
-3 V to +3 V meets the specification. 
But if the driver output stops near the 
threshold of ~he receiver, the output of 
the receiver could make several rapid 
transitions, perhaps causing data errors. 

EIA/TIA-562 interface ICs can use 
less power since the minimum allow
able output voltage at the driver out
put is ±3 .7 V, while the min imum ac
ceptable 232E output voltage is ±5 V. 
This means fhat the minimum power 
deli vered to the load by a 562 dr ive r 
need onl y be 55 percent of the mini
mum power de livered to the load by a 
23"2E driver. The power consumption is 
dete1minecl by the type of dri ver, not 
the receiver. 

If you use a palmtop computer wi th 
a 562 interface JC, you ' 11 enjoy the 
same power sav ings whether the equip
ment ~ s connected to a 232 load or a 
562 load. The only disadvantage of the 
new 562 standard compared to 232 is a 
reduction in noise margin from 2 V to 
0.7 V. The noise margin is required to 
take care of several problems: external 
noise pickup, cross talk or coupling of 
signals between wires in the cable, and 
differences in ground voltages. 

Most serial-interface cables are shield
ed, and you should experience no prob
lems with extern al noise pickup , re
gardless of the interface standard used. 
The coupling (i.e., cross talk) of signals 
vi a Uhe mu tual capacitance between 
wires in the cao e is most often a prob

lem in systems that use the older (pre
232) drivers. The newer standards have 
a max imum slew rate specification (the 
max imum rate of change in the signal 
voltage) of 30 V per microsecond. The 
max imum slew rate reduces the amount 
of coupling or cross talk. 

Diffe rences in ground voltages can 
be a significant problem fo r users of 
seri al interfaces when the two pieces 
of equipment are powered by diffe rent 
AC power outlets that are not ground
ed to the same point. The difference in 
ground potentials is typically several 
volts, and ne ither 232E nor 562 will 
work when there is such a big differ
ence. In those few cases where the 
ground voltage di ffe rence is greater 
than 0.7 V and lower than 2 V, a 562 
system may not necessarily work, but a 
232E system will work . 

Designers have been designing 562
li ke devices fo r years. Lower voltage 
parts and parts that do no t meet th e 
RS-232 voltage limi ts are commonl y 
used for these designs. Apple , for ex 
ample , uses its own , more stringent 
standard. 

"If you look at the Apple interface 
for RS-232, it uses a chip that doesn ' t 
meet RS -232 standards, bu t it works 
with RS -232 very we ll. In fac t, it 
doesn ' t even meet the new 562 stan
dards, but it also works very well with 
562," says Brett Fox, business manag
er wi th Maxi m Integrated Products . 
Max im has introd uced the first serial 
driver IC designed to the new 562 stan
dard, called the Max56 l. 

Des igned to operate at 3 .3 V , the 

consumption and fo r potenti ally 10 percent by the year 2000. 
Systems left on but inacti ve (often overnight or through the week
end) consume energy needless ly (see " The Greening of Com
puters," September BYTE). 

Howard Fullmer, executive vice pres ident of system-des ign 
and consulting firm IQV, says that 3.3-V technology "could push 
the enti re desktop market in the direction of ultracompact, low
power systems based on the PCMCIA card concept." 

Within two to three years, acti ve-matri x color LCD technolo
gy, PCMCIA expansion cards, and 3.3-V microprocessors de
veloped fo r portable systems will be used in desktops, says 
Fullmer. VGA dri vers, wireless LAN adapter cards, and a fl ood 
of other PCMCIA cards are expected before the encl of thi s year. 
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Anything found in desktop systems can be put on a PCMC!A 
card . According to Fullmer, the PCMCIA standard cannot ac
commodate mi xed-voltage 3.3- and 5-V systems; however, ex 
isting PC bus structures do. 

Hand-Held Voice Recognition 
While the transition from 5 to 3.3 V has hardly begun, makers 
of microprocessors and RAM are already plann ing for dev ices 
with even lower operating voltages. T here is a general acknowl
edgment that even lower voltages w ill be seen, but there is li tt le 
agreement about what the next low-voltage standard will be. De
vices are be ing planned with operat ing voltages of from 1 to 
2.7 Y. Hitachi recentl y di sclosed the development of a 4-M b 



LOWER THE VOLTAGE, RAISE THE POWER 


OUTPUT-SIGNAL WAVEFORM SPECIFICATION 
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The output-signal waveform of EIA!TIA-562 has more stringen1 requirements/or transition times and slew rates than 
that of RS-232. 

Max561absorbs 12 microamps of qui
escent current, about 30 percent of the 
power used by traditional 232 tran
sceivers. It also has the ability to go 
into partial shutdown by monitoring 
the line and turning on the port only 

when its receiver sees activi ty, further 
reducing power consumption. 

n addi tion to prov iding lower pow
er consumption and potentia lly faster 
data transfer rates, 56 driver/receiver 
ICs used in portable systems will be 

less expensive than 232 parts. The in
ternal circuitry needed to make a 3.3-V 
232 chip is more complex and occu
pies more chip area (resulting in high
er costs) than the circuitry needed to 
implement an inherently 3.3-V 562 IC. 

CMOS SRAM (static RAM) that operates on l V and a DRAM 
that operates on 1.5 V. 

RAMs such as these are expected to fi nd widespread use in the 
palmtop market. "By 1995, we expect to see hybrid designs that 
are below 3.3 V. The capability ex ists to go below 2 V," says Sub
odh Toprani, di rector of marketing and system engineering with 
the PC divis ion of AMD. 

As an example of the high-performance segment of the PC 
market, the next generation of DEC's Alpha 64-b it micropro
cessor is expected to be a 2.5-V dev ice operating at between 300 
and 500 MHz, according to DEC's Sites. 

Today, a 386 microprocessor contains about 375,000 transis
tors, while a 486 has about 1.2 million trans istors. By the end 

of the decade, microprocessors runn ing at 500 MHz and con
tain ing 40 mi llion transistors are expected to be available. By 
the year 2000, low-voltage technology will make enough tran
sistors avai lable on a single IC that if voice recogni tion is need
ed in a $995 machine, it will be on the same chip as the micro
processor. New output methods, such as 3-D graphics now seen 
in workstations and the voice and sound capabilities of multi
med ia systems, may one day be found in low-cost hand-held ma
chines. For the desktop, compact 64-bit machines running at 500 
MHz are expected to be available. • 

.le.fji·ey D. Shepard is a.freelance writer living in Corona , Cali
forn ia. You can contact him on BIX c/o "editors." 
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OBJECTS FOR 

END USERS 


Object orientation is 

not just for programmers anymore 


CARY LU 

F
or over a decade , visionaries have been pushing ob
ject orientation as the best way to deal with the enor
mous difficulties inherent in developing software. 
More recently , companies such as Apple , Go Corp., 
and IBM have been hawking the benefits of object

oriented operating systems, and a number of smaller compa
nies have made the case for object-oriented databases. How
ever, for most people outside the software deve lopment 
community-which is just about everybody who uses a com
puter-object orientation has been only of peripheral or aca
demic interest. After all , how is a programming paradigm go
ing to help you produce your next quarterly sales report? 

The answer to that question lies in the DOI (document-ori
ented interface). Built on-and intimately tied to-an object
oriented foundation, the DOI is a more powerful and intu
itive way to work with your computer than any of the other · 
avail able interfaces. Instead of emphasizing the individual 
software programs that you need to do your job, the DOI con
centrates on the task at hand, such as producing a quarterly re
port or the specification for a new widget, and it orchestrates 
transparent access to and cooperation among the necessary 
software programs. From an end user 's standpoint, DOI com
puting is the logical culmination of the object-oriented revo
lution. It provides a natural way of interacting with the daunt
ing world of objects (see the text box "What's in an Object?" 
on page 148). 

Two Sides of the Coin 
The DOI isn' t here yet, but given the companies behind it , 
you may not have to wait long to see it. The vi sion of using 
documents as a natural vehicle for interaction between users 
and computers has been adopted by Microsoft for an upcom
ing version of Windows (code-named Cairo) and by Apple, 
which has slated it for the Mac. Taligent, the Apple-IBM joint 
venture, is also developing an object-oriented operating sys
tem, named Pink. Given the enormous installed base of com
mand-line and GUI-oriented systems, it ' s obvious that the 
transition to the DOI will not be short or without a certai n 

amount of di slocation on the part of both end users and soft
ware developers. What' s just as obvious- at least to the Mi
crosofts and Apples of the world-is that moving to this in
terface is worth the effort. 

The DOI is an advanced user interface that makes docu
ments, not appli cations, the focus of personal computing. Op
tim ists believe that the DOI will usher in a golden age of 
computing where virtuall y all 
documents and software will 
be compatible, software devel
opment will be quicker , and Objects for End Users 
any software developer who BY CARY LU 

142has a good idea will have a fair 
chance in the marketplace. 

Brave New Desktop
Pessim ists believe that the 

BY PETER WAYNER
industryw ide standardization 153 
and cooperation necessary for 
the DOI to wo rk will be dif Relating to Objects 
ficult or even imposs ibl e to BY DANIEL \V. R.\Sl\IUS 
achieve. Software support will 161 
become a nightmare , because 
many problems wi ll result from Objects of Substance 

BY SERGIUS. S!Ml\IELAND IVAN GODARDthe interaction between prod
167ucts from different vendors. 

Almost everyone agrees suc
Resource Guide: 

cessful DOI computing wou ld OBJECT-ORIENTED 
provide users with significant DATABASE MANAGERS 
advantages. Mark Vickers, 172 
chief technologist for Tali gent, 
predicts that new system soft
ware will "promote the devel
opment of [applications] soft
ware ." And Jim Allchin , vice 
president fo r advanced systems 
at Microsoft and a manager of 
the Cairo project, believes the 
DOI will open up a new world 
where people can spend more 
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time thinking about how to solve problems 
and less time on how to run their software. 

A Completely Different Approach 
Today, you compute by first starting up a 
software application and then opening a 
document. Most electronic documents lim
it you to viewing and modifying them only 
with the application that created them. The 
DOI ultimately changes the structure of 
computing across the board, from what 
you see on-screen to how software operates 
to the file architecture on the disk drive. 

To work in a DOI mode, you start by 
opening a document rather than an appli
cation (see the screen on page 146). The 
operating system, viewing software, or the 
document itself has the necessary code for 
viewing and/or modifying the contents. 
Documents can contain any kind of data 
object-text, graphics, sound, or full-mo
tion video. Objects can be copied or moved 
anywhere in the document, placed in an
other document, sent over a network, print
ed on paper, or transferred to videotape. 

Computing with a DOI would replace 
applications-as we know them today
with tools. For instance, instead of work
ing in a massive word processing appli

cation with a laundry list of features , by 
using a collection of word processing tools 
(i.e., applets), you'd perform the same 
functions in a text object. A text object 
could be any size (as large as a book or as 
small as a graph's label), and you ' d use 
the same text-editing tool with all of them. 

Of course, any text tool (e.g., an edi
tor, a spelling checker, or a typeface mod
ifier) would work with any text anywhere, 
including text in a spreadsheet or names in 
a map. A page-layout tool would place 
and adjust text objects for the ptinted page, 
but unlike today ' s PageMaker-style pro
grams, it would no longer need to incor
porate text editing or spelling checking. 

You could also mix and match tools. If 
you like your text editor but need more 

The DOI 
• Task-oriented 

• 	 Allows access to applications 
through documents 

• 	 Seamless and transparent 
integration of applications 

powerful search-and-replace features , 
change the search-and-replace tool and 
keep the text-editing tool. Do you need to 
put mathematical equations in a graph? 
Add an equation tool. For a portable com
puter with limited storage and RAM, you 
install just the essential tools rather than 
large toolkits or complete applications. 

In any document, when you select an 
object, the appropriate tools would become 
available. The system might first look for 
the same tool that created the object; if 
that tool was not installed in your com
puter, the system would look for compat
ible tools. According to Tandy Trower, 
director of advanced-user-interface design 
at Microsoft, "The object could say, 'If 
you can't render me as an x, then render 
me as a y.' " If you had several tools with 
overlapping functions, you could tell the 
system which one you prefer to use. If no 
appropriate tools were available, you'd 
have to settle for only being able to view 
the contents of an object. 

For a given document object type, there 
can be several levels of tools. The sim
plest is a viewer, and basic viewers will 
probably be built into the system software. 
For rare object types, the document might 

You Can Look 

See Us At Booth #H7662 

(Oml~~f~r/Fall '92 
November 16-20, 1992 


Las Vegus, Nevada USA 


T560i T660i 

And you' ll want to take a look at requirements. Some even meet the Designed fo r computer graphics 

NANAO's newest monitors. All day. TCO gu idelines, the world's toughest professionals, the award-winning 
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monitors del iverthe highest flicker-free You'll also find that each monitor CRTs, providing the sharpest contrast 
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to the strict new Swedish MPR II control panel. Low distortion and a wider display 

1991 BYTE AWARD OF DISTINCTION applies 10 T560i monitor. 
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At Us All Day. 


include a view.ing tool. A software devel
oper might give away viewing tools to pro
mote the sale of a full-fledged editing tool 
that can create and modify objects. An 
intermediate class of tool might be able to 
view and extract static or dynamic infor
mation from an object but wouldn't have 
the ability to modify the object. 

Objects will support and maintain links 
among themselves when you request thi s 
function. For example, a global search
and-replace function could apply not only 
to the text object on-screen but to any other 
document with that same object or to every 
text object on a network-if a company 
changed its name, you could replace every 
instance of it, even in the titles in a pre
sentation video sequence. 

Protection schemes would block inad
vertent changes. Objects could also contain 
themselves, so version control would be
come much simpler (e.g., instead of sepa
rate files, one object could contain all the 
versions you want to preserve). 

Developers and the DOI 
Because it's based on object-oriented pro
gramming technology, the DOI will also 
have a profound effect on in-house and 

commercial developers. Says Taligent ' s 
Vickers, " If software developers' applica
tions already share common features by 
the nature of the object code, we want them 
to be able to do new things directly with
out having to wait for a system software 
crew to come out with new interfaces. 

"How quickly new software ideas are 
integrated will be the key. Today, if you 
have a new idea, you have to start from 
scratch. Now, software developers spend 
too much time maintaining applications 
for changes in hardware and system soft
ware; they don ' t have time to create new 
application categories. 

"We have to change people's focus from 
hav ing to rebuild the world from scratch; 
with objects , it 's eas ier and faster to de
liver new ideas and make money by lever
agi ng on others' work. [We' ve] got to get 
the industry into a mode of being ab le to 
leverage its prev ious products rather than 
having to throw things away." 

Today, usi ng Macs and Windows frees 
program mers from hav ing to fuss with 
printer drivers , file hand ling, or interface 
details, such as wi ndow management. But 
to create a product, a software developer 
usually must write either an entire appli

cation or create an add-on product that will 
work only with a specific application. 

Building a full-scale application is usu
ally beyond the capability of a small de
veloper, and the market for add-on prod
ucts is limited. For example, a Lotus 1-2-3 
acid-on doesn't work with Excel. In DOI 
computing, a software developer with a 
good idea can focus on that idea instead 
of producing an entire application. In a 
DOI environment, competition could be 
fierce because all DOI tools would be uni
versal and compatible with all other tools. 
"With the DOI," predicts Chris Espinosa, 
Apple 's Taligent business manager, "you 
aren't locked into buying from a pai1icular 
vendor; vendor-hopping and stealing mar
ket shares would be much easier." 

Working Together 
How will the small developer be affected 
by the coming of the DOI? In a speech to 
Windows developers last year, Bill Gates 
proclaimed that DOI computing would 
lead to a golden age for small developers. 
David Canfield Smith of Apple's advanced 
technology group thinks that [in a world 
with the DOI,] "the rate of progress would 
shoot up, and people would come out of 
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New Directions in Coffee 
The company is pleased with il:s sales results in the 
present quarter. 

We are actively irwestigating new markets. We 
have found two espocially attractive markets that 
we could establish with aggressive campaigns. 
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13.333 
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These two new markets will, we believe, ensure our g wth into the ijjjjj 
twenty-first centuiy. 

Text 
Layout 
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Display 

When you select an object in a DOI, a pop-up menu offers the relevant choices 
(e.g., a layout tool or a text tool). Relationships to other objects can be found or 
established with the link tool. 

• The toddler mariwt, whi:h we 
will target with a decaffeinated 
brew pa::kaged in disposable 
bottles. The bottle features a spe
cial nipple that resists co llapse 
from vigorous sucking. We are 
seeking government approval 
for the produd as a vegetable 
for daycare lun:has. 
• The bng- distance driving mar

ket, with a new coffee concen
h<lte. !twillbe dispensed from a 
flexible tube c<nnected to a blad
derlike rese1voir built into the 
lining ofacustcm-madehat. The 
concentrate will be sold at truck 
stops and convenience stores 
along the nation's interstate 
highways. 

3 

illi:I 

look to see who has survived, and then 
build bridges to the surviving products out 
of sheer necessity. In mode two, a domi
nant company sets the de facto standard 
and everyone follows, sometimes pushing 
the standard and dragging the dominant 
company along. 

"Two powerful players are in the game: 
Microsoft and the Taligent combination 
of Apple and IBM. And, to some degree, 
Sun Microsystems and Hewlett-Packard 
are also factors. Adobe is small but has 
key leverage [through its PostScript stan
dard] against others in the industry-es
pecially with Apple, HP, and Microsoft. 
In mode three, nondominant players get 
together and create a de jure standard." 

Getting to the point where DOI com
puting would be commonplace could hap
pen either incrementally or as a result of 
a major change. Microsoft is taking the 
incremental route with Windows. As Mi
crosoft's Allchin says, "I don 't believe in 
discontinuities. It is a rare occurrence when 
someone comes out with something radi
cal that works." 

Apple is trying both approaches . The 
Mac System Software Group believes in 
incremental improvements to the Mac OS, 
but some of Apple's senior executives 
think Taligent's more radical departure 
will yield a stronger foundation. According 
to Taligent's Vickers, "We will start with 
raw hardware and build the entire system. 
We want to inspire [the creation of] a new 
generation of hardware-both computers 
and networks." But Vickers stresses that 
"compatibility with existing systems is 
very important." 

the woodwork." Some small companies, 
however, are less sure of the future . 

Developers in small firms could pro
duce great tools , but any good idea would 
still be taken over by big companies and 
added to their growing toolkits, just as 
spelling checkers, once sold by small com
panies, are now included in all word pro
cessors. If today 's $300 massive applica
tion is replaced by a $300 package of a 
dozen tools, can anyone sell a replacement 
tool for $25 and make money? Some small 
developers believe the DOI will make de
velopment easier, but they also think that 
their markets will remain the niches that 
are too small to interest the big players. 

Dick Phillips, a member of the technical 
staff at Los Alamos National Laboratory, 
developed MediaView, an object-orient
ed viewer for the Next computer. For DOI 
computing to work, he cautions , "there 
will have to be intense industry collabora
tion . This scenario is antithetical to com
petition. I don't know the answer." 
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The DOI doesn' t require that a class of 
tools (e.g., text-editing tools) adopt a stan
dard file format. Such tools can use a pro
prietary method of coding and storing in
formation in an object, but the object must 
send and receive information in a form 
that other objects and tools can understand. 
There appears to be no technological bar
rier to this , but a vast range of issues and 
details remains to be worked out. 

In principle at least, you should be able 
to use a Lotus Ami tool to edit a text object 
created by a WordPerfect tool and vice 
versa, even if each tool uses a proprietary 
data format within its text objects. The 
tools and objects should perform any nec
essary conversion transparently. "Objects 
will force programmers to pay more at
tention to protocols and interoperability," 
says Taligent's Espinosa. 

How will interoperability be accom
pli shed? According to Espinosa, there are 
three possible modes. In mode one, "de
velopers turn their backs on each other, 

Taking the Hurdles 
The first steps toward creating the DOI 
have already been taken. The most DOI
like system today is PenPoint, the pen
based operating system from Go Corp. 
(see the text box "Objects and PenPoint" 
on page 158). In this operating system, the 
pen tool controls all pen input for every 
application. Next year, Microsoft plans to 
release OLE 2.0, a protocol that enables 
Windows documents to contain informa
tion from several applications. 

Apple has two technologies that com
pete with OLE: AppleScript and Bento. 
AppleScript gives applications a protocol 
for exchanging commands and data. 

According to Jed Harris, Apple's Ben
to software architect, "Bento, named 
after the Japanese word for a tray with 
compartments for food items, is a library 
for reading and writing compound docu
ments. The content of a file is open-ended. 
A Bento file is very inspectable, because 
information on how to read the data is ex
plicit and accessible. Your computer can 



Serius Introduces aBetter Way 

to Create Powerful Sottware 


Object and jimctio11 icom represem 1000s of lines of invisible code for creating professional dawbases. 

"Serius Workshop made it possible to build our expense 

accounting application in a.fraction ofthe time required by other tools 

we've tried. Conventional programming languages took too long 

and database tools proved to be too inflexible. With Serius Workshop, 

the entire development process-design, implementation, and 

debugging-took just 2 weeks instead of30." 

-CHRIS VEAL, DIRECTOR OF TECHNOLOGY, ERNST & YOUNG 
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Introducing Serius Workshop. The first 
visual application development system for 
both Macintosh and Windows. Simply connect 
Serius's objects together on the screen, and the 
integrated compiler will build a professional, 
"double-clickable" application in seconds. No 
low-level coding to learn, debug, or maintain. 

Features 
•Builds fast, compiled applications 
•Includes objects for GUI and 

database management 
•Intuitive, icon-based inte1face 
• Seamless, bug-free integration 
•With the Se1ius Object Construction Kit, 

programmers can create their own objects 

SERIUS GET SERIUS.1-800-878-8847 
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A
n objeot is just a ohunk of data. 
But unlike gass ive chunks of 
data, whi ch just lie there lettin g 
procedures manipul ate them, an 

objec can be ac ti ve data. An object 
might be a number, a word, a spread
sheet program, or a digi tal image of an 
IC. If a number, it may know how to 
double itself, compute its reciprocal, 
or multiply itself by pi. You elioitthese 
ac tions by sending the object a mes
sage te lling it to perform some ac tion. 

Objects manipulate themselves; noth
ing reaches ~nside and stirs their con
tents around . 11heir interfaces are clean 
and di stin ct. They send and receive 
messages-nothing more. Objects are 
private, insular, self-contained, and in
violate. 

A class is a group of objects thar 
share the same behaviors and capabil
ities . Consid,er a class of objects ca11ed 
animals. If one animal can breathe, eat, 
and reproduce, all animals can. 

You can create a subclass of objects, 
which has special capabiliti es . For ex
ample, mammals are a subclass of an
imals, with thei own unique capabili
ties - the mothers make milk for the 
babies. Similarl y s bc lasses can be 
iliurthe r broken down into other sub
classes . You could ifl]OVe from mam

look inside the fil e and di splay any con
tents that it can handl e. Any application 
[or tool] that comes with the Bento library 
has this fea ture." 

This year, Adobe is pl anning to release 
a document-interchange format for elec
tronic documents, code-named Carouse l. 
Frank Boosman, senior product market
ing manager at Adobe, says Carousel will 
"enable people to exchange documents 
that retain their look and feel after the ex
change. In the first version, you won ' t be 
able to edit a Carousel file, but by version 
two, we will add that capability." 

For the Bento project, Jed Harri s points 
out that Apple is "working with Adobe to 
make sure Bento and Carousel will work 
together. We don' t define how to render in
formation on-screen; Adobe has a well
developed concept of how to do that. In 
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MARK CLARKSON 

111al s to humans to child.ten to little 
girl s, and so on, ad infi nitum. 

Each subclass inherits all ~he capa
bil ities of its parent class (ur s uper
class) . Because animals can breathe, 
li Ule g irls can breauhe. And if you add 
a new capability to the class, that new 
capabili ty is inheri ted by all the sub
classes. If you say animals can now 
zoom around like Superman, little gir ls 
inheri uthe gift of flight. 

llhe reverse, incidently, is not true. t 
does no fo l.low that ili little girls can 
jump mpe, all animals can.l nheritance 
onl y fl ows downhill. 

Better, More Consistent Software 
/ he encapsulation provided by objects 
lets developers create complex apgli
Gations out of relati vely simple and 
easy-Vo-debug objects. Accordin g to 
Ke ' th Wales, vice pres ident: of !R&D 
~or PenMagic (No1th Vancouver, Cana
da), "the ~irst thing you should get out 
of ~obj ec t technology] is better soft
ware. Software should be more consis
tent, smaller, and more eqor-free." 

Objects represent soJtware compo
nents that have been extensivdy tested. 
lf a company is building two different 
applioations that share som(lJ function
al1ity, its developers can write the ap

the short te rm, the natu ral thing to do is 
to combine Carousel and the ori ginal fil es 
and bundle up everything in ,Bento. In the 
long term , we want to converge on a com
mon format." The results won' t be an Ap
ple-proprietary fo rmat. "We want to hand 
it off to an industry alli ance," says HatTi s. 

Meanwhile, Microsoft has ann ounced 
extensions of OLE fo r the Mac environ
ment , and Apple will offer AppleScript 
and Bento fo r Windows. Bento is already 
runnin g expe rim enta ll y on Windows , 
DOS, Uni x, and the Mac. Conceivably, 
more than one DOT staiidard will be adopt
ed by the industry. Translati on between 
multiple object protoco ls is possible, al 
though some fea tures undoubtedly will be 
lost. Enactment of multiple standards is 
almost inev itable fo r the many new kinds 
of digital devices that appear on the mai-ket 

plications so tha the shai·ed Mnction
ality is embodied in shared objects. One 
app1ica ti on might be a p ee.Jal' ned 
subclass of another. With object mien
tati on , code reus becomes conve
ni ent-almost inev itable- reducing 
development ti.me. hus, objects make 
it unnecessary ro re in vent the wheel 
each time you wri te an application. 

No Free Lunch, Yet 
The benefi ts of object orientation don' t 
come without some pain. For develop
ers, the price is retraining a generation 
of programmersjmmersed in the pro
cedual programming paradigm and re
working existing code so that) t can ex
is~ in an object-oriented £.ramewo'rk. 

For end users, the p(ice is speed. 
There is overhead involved in all these 
messages being passed to and fro . Al
tl10ugh an object-oriented operating 
S)'Stem rovides capabili ties that a stan
dard operating sys tem can ' t1 simple 
thin gs (e.g ., copyj ng {iles) can take 
longer to accomplish. But the benefits 
to both developers and end usets make 
the costs well worth bea~ing the parn. 

Mark C!,arksoi<i! is afreelanae science 
writer based in Wichita, Kansas. You 
can reach him on BIX c/o "editors. " 

(e.g., hand-held digital organizers and elec
troni c newspapers). 

Dealing with Diversity 
The number and complexity of available 
and soon- to-be available object protocols 
place a great burden on end users. In the 
short run, you will have to cope with many 
issues. For instance, an object can have 
several representations: a static PostScript
li ke view, a dynamically linkable version, 
and a native data format. If you use a spe
cialized object for which you lack an edit
ing tool, should you include only a static 
view, or the entire object in case someone 
might need to modify it? 

E mbeddin g a graphi c in a document 
seems simple, but what if you were to 
change and enl arge the graphic? Should 
the document shrink the graphic to fi t? If 



do they
call it adongle? 
He wasn't famous. He 

didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of his 
computer, 
drinking 

;ii!!! ~ pots of 
~, coffee 

and 
smoking 

• 'cartons of 

of code. 
It took time. Years in fact. 

But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard part. Selling it. 

The Most Powerful 
Program in the World 

Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 
from Beantown to San Diego. 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 

with only 13 orders he set But he didn't know 
out to see what happened. what to call it. He thought 
As he drove across the of naming it after an exotic 

country and place he visited in his travels. 
flew around Madagascar was a bit too 

the world he long, though. 

discovered everyone 
 "Name it after you, 

knew about his program. Don! ", urged his peers. 
Everyone had it too. So he did. Soon 

everyone was callingThe Global Marketplace 
the key a dongle, •From Paris to Prague, his 
after Don Gall - program was everywhere in 
the lonely softwareEurope. When he got off the 
developer who didplane in Hong Kong he found 
what he had to do.his program stacked to the 

ceiling in every computer You've Come 
ALong Way, Babystore. Amazed in disbelief, he 

bought a hundred cartons Today, dongles are different. 
of cigarettes and a hundred Fact is, they've come a long 
pounds of Indonesian way. Leading the 
coffee and flew ~, industry with 
back to Boston. '~) security solutions, 

Beaten, battered • Rainbow Technologies
..'ff' 

and bruised he went ~ ~~ has changed the face of 
back to the drawing ~4! hardware keys. They work 
board. This tin1e he with multiple applications, 
would really are programmable and 
change the face of network versions control 
the software industry. concurrent usage. And 
He would develop a device they're always transparent 
that would prevent to the end-user. 
unauthorized distribution of Sentinel Family
software programs. from Rainbow 

Call tt What You Like Truth is, more and more 
He developed a hardware developers are .using keys. 
key. His peers applauded his And the Sentinel Family is 
efforts. Finally, a solid solution the most ,widely used in the 
for revenue protection. world. In fact, over 6,000 

developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to in1plement 
keys on the market. 

Learn more about securing 
your software 

and how keys 
provide developers 
with extra value. 
Call for a free copy 

of "The Sentinel 
Guide to Securing 

Software." And see 
just how easy it is to 

install a hardware _. 
key into your ;' . . ~ 1 
application in just C · , / 
minutes. Try it , f::.1 , . ., 
with our low cost I i':::: · 
Sentinel C ' 
Evaluation Kit. ~ 
Order one for 
your DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel- the_only dongle 
Don Gall would use. 

CALL 

800/ 852-8569 
FOR YOUR FREE GUIDE 


TO SECURING SOFTWARE 


;rn11na 

Securing the future of software 

Some call it adongle. Those who know, call it Sentinel. 


9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 • 714/ 454-2100 • fax 7141454-8557 
Internacional offices arc located in the United Kingdom, Germany and France. 
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one item shrinks to invisibility, should the 
document be reformatted? Should you be 
alerted about the change? Changing a fre
quently used object (e.g., the boilerplate 
for a legal contract) might result in changes 
in hundreds of other objects. 

You must plan ahead when you use ob
jects. For example, a company logo could 
be an object. If you change the logo, every 
document-electronic or paper-changes 
as well. What if the new logo runs down 
the left side of the page and the old one 
ran across the top? You could scramble 
every document because you treated the 
logo as a dynamic object. 

Not a Free Ride 
For all its advantages, the DOI is not risk
free . "Beware of the idea that objects will 
solve everything," warns Taligent's Vick
ers. Already manufacturers are finding it 
hard to support the interaction of differ
ent products; what happens when almost 
everything involves interactions? 

DOI computing doesn't require new 
hardware, but the computing necessary to 
support dynamic links and data conver
sion among object types will consume con
siderable processing power and require 

higher network bandwidth on future com
puters. For Cairo, Microsoft is building a 
file system that differs from DOS ' s file-al
location table and the HPFS (High Perfor
mance File System) developed for OS/2. 

" It is very hard to find things and orga
ni ze things, very hard when you want an 
object-oriented view, very hard to map 
into the traditional file system what the 
user interface wants," says Microsoft's 
Allchin . "The current file systems don't 
store small objects, embed variable ele
ments within a file, or store relationships 
and transactions. There are object-orient
ed databases and file systems. But we are 
building something in the middle: We are 
creating the object.filing system." 

Microsoft is patenting its ideas on how 
to find things fast on both a volume and a 
network; Allchin promises Microsoft wi ll 
publish the protocols fo r the filing system. 
But the company will support the existing 
DOS file structure for users with networks 
and storage devices, where compatibility 
is more important than performance. 

DOI computing should cover systems 
from laptops to high-end machines, but it 
will not affect small pocket organizers. 
"The super-low end is not part of it; the 

user interface design does not necessarily 
apply . Small screen sizes cannot handle 
big displays, and small images do not 
scale up," observes Allchin. "We are try
ing to take the machines that are popular 
today and make them better." 

Vickers says Pink wi ll "target high
volume hardware platforms. What has 
driven us in our design is that not every
one will use Pink, so Pink has support for 
digital multiculturalism . If one person 
with a Pink system connects to a network 
composed of other operating systems, he 
or she can at least connect and preserve 
data, maybe even programs. We connect 
to networks through high-level object
oriented abstractions , so we can connect 
and respect the idea of there being many 
standards ." 

Because document objects will often be 
carried in portable devices, all the system 
software under development will have fea
tures for intermittently connected com
puters. Objects stored on any device can be 
updated automatically on reconnection. 

"We are redoing the user interface for 
Cairo," Allchin says. "We want to leverage 
the object rather than the overall docu
ment. The context menus will apply to 

Your Choice of Keyboard Monitor Switches 


1 2. 3 4 6 

- · •••• ••' •• 10 11 " -•••• ··{'~},!!2!! 

• Switch by keystroke, from front panel, or RS232 port 
• Two or four ports per unit 
• Cascade units to support up to 255 CPUs 
• Supports monochrome, EGA,and VGA 
• Includes keyboard booting for 286, 386, and 486 
• Includes RS232 and PS/2 mouse in terface 
• LEDs display selected CPU and CPU power-on 
• Scan function switches among CPUs automatically 

Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter Typical Application 

CPU s/Servers 
• Simple pushbutton operation for quick selection 
• Four,eight, or twelve ports per unit 
• Daisy-chaining connects unlimited number of CPUs 
• Compatible with EGA, VGA,Macintosh, Sun ,and others 
• Optional keyboard booting for 286, 386, and 486 
• Optional RS232 or PS/2 mouse interface 
• PCB construction for high reliability and low crosstalk 
• Rack mount, matrix, and customized units availableManually controlled unit 

Keyboard controlled un.it 

a- ol _ n_ ~1--C-ll t- -1--free_-ow___. 

for your copy of our 
Switching and Sharing 
Solutions catalog. 

••• · ~---v•.-
....,,____.,. 

Other Rose products: Print servers, printer sharing units, 
print buffers, keyboard monitor extenders, video splitters. 
All Rose products are US·made and have a f·year wa rran ty. 

~~) ROSEMake the Rose Connection ,:._'JI ELECTRONICS 

10850 Wilcrest Drive• Houston, Texas 77099 •Phone (713)933-7673 • Fax.(713)933-0044 1-800-333-9343 
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Isn't it time you experienced the benefits 
of object-oriented programming? 

You can with DataFlex. 

DataFlex's comprehensive 4GL, robust 
class libraries,object-oriented program 
generators,and proven database 
management system provide you with a 
complete library of tools for application 
development. 

Generating complete object-oriented 
programs is as easy as clicking on 
AUTOCREATE in DataFlex's menu 
system. Utilizing DataFlex's many other 
language features lets you create fully 
customized CUA applications. 

Experience faster development,easier 
maintenance, re-usable code,and better 
looking applications now with DataFlex 
for $795. 

The benefits of object-oriented program
ming are here now. Don't get left behind. 

Take the lead ... with DataFlex! 

Features of DataFlex: 

• Object-Oriented Programming 
•Application Generators 
• Relational DBMS 
• Portability (DOS, DOS Networks, 

Unix, Windows) 
•Client/Server Solutions 

Time Saving Benefits of DataFlex: 

• Reusable Code 
• Easier Design 
• Speed 
•Flexibility 
•Reliability 

Call 1-800-451-FLEX for complete 
DataFlex information and the dealer 
nearest you . 

DATA ACCESS 

CO R PORATION 

Miami, FL U.S.A. 
305/238-0012 

For information via CompuServe: GO OAC 
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objects. You basically see that the user in
terface becomes a minimali st approach to 
glue objects together, to organi ze objects, 
and to hel p find objects. 

"We can do a lot better metaphorically 
than the representati on of fil e cabinets in 
today's interface- we can o rgani ze in
formation the way you organize your desk. 
We want fas t ways to find stuff, particu
larly on a network . The current eight-dot
three names and directory struc ture are 
ve1y poor. [We' ll) have both the navigation 

approach and the query approach. It's not 
just promises . We have code running." 

The Advanced Techn ology Group at 
Apple has been studying many interface 
enhancements fo r DOI computing. Among 
the enhancements are translucent layers 
over documents fo r annotat ions, "pil es" 
of re lated documents, and the ability to 
ri ffle through thum bnail views. 

DOI computing may bring many other 
changes. People have long ta lked about 
agents, pieces of software that ca n per

sEl Graphics 
Made Simple Enhanced Version 

Step 1: Select Tools and Objects to draw your design 

.. II 

~. ·'I.• 
I 

Data Flow Diagram 
Structure Chart 
Object-Oriented Analysis 

(E-R Diagram) 
Data Structure Diagram 
Flow Chart 
Window Layout 
Presentation Graph 

Step 2: Link your design any way you want 
Step 3: Change your design by clicking the symbol, 

each movement is displayed 
Step 4: Flip your designs on the screen like a 

storyboard 

" Real-time rubber-banding" 
"The ability to link multiple diagrams" 

-Byte Magazine , April 1992 

Suggested Retail Price: $14995 

Major Credit Cards Accepted 

form a task on their own. With the DOI, 
agents become easier to develop . David 
Canfield Smith of Apple says that "instead 
of a reacti ve mac hin e, we will have a 
proacti ve machine that does things. With 
agents installed, the machine is never idle; 
it 's always working." 

Something New Under the Sun? 
Although the DOl represents a signi ficant 
advance in computer software and inter
faces , the concept isn' t new. According to 
Bruce Tognazzini , fo rmerl y of Apple and 
now interface evangeli s t at Sun Micro
systems, "The plain-paper metaphor thi s 
idea [the DOI] is based on was invented 25 
years ago. It co uld have been clone five 
years ago but was n' t, because [develop
ers] weren' t ambitious enough. It req uires 
a real partnership be tween system soft
ware vendors and applications vendors. 

"One of the interesting things about the 
pl ain-paper metaphor is that it 's as much 
a social problem as a technical problem. 
Plain paper requi res that developers give 
up quite a bit more control over software 
design. [The DOI] requires a mature, so
phi sti cated industry. This has held back 
the metaphor more than the technology. 
Users, however, gain a lot, because the in
terface is easier and cleaner." 

Bill Yerplan.k, one of the designers of 
the Xerox Star, the first commercial com
puter with a GUI , recalls, "At Xerox, we 
never wanted the user to see the workings 
o f an appli cation. W ith th e DOI , there 
would only be documents and fo lders; you 
create or get frames and put them into doc
uments . You wouldn ' t have to deal with 
separate applicati ons." 

Compute r documents using the DOI 
gain some of the uni versali ty of paper doc
uments. When you read a paper document, 
you don' t stop to search for a text reader or 
a graph interpreter. You simply read. Sim
il arl y, you can put a DOI document in a 
computer and read it without searching for 
a compatible application. 

The DOI will also make publishing and 
di stri buting computer documents easier 
than publi shing paper ones . Publi shers of 
electroni c books, magazines, and news 
papers won' t have to cope with printing, 
shipping, and storing paper copies. 

The time of the computer document is 
coming. It will probabl y be a golden age 
for those who are nimble enough-or pow
erful enough-to take advantage of it. • 

Cary Lu is the author of The Apple Mac
intosh Book (M icrosoft Press, 1992). He 
has done research on human vision at Bell 
Laboratories and the Califo rnia Institute 
ofTechnology. You can reach him on BIX 
c/o "editors. " 
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BRAVE NEW 

DESKTOP 


System software vendors are using object techniques 

to open up new vistas in the world of integrated computing 


PETER WAYNER 

I n a classic line from the movie Th e 
Graduate, the character played by 
Dustin Hoffman learns from an over
bearing relative that the key to future 

success is " plastics." If you talk to sys
tems developers, they' ll use the word ob
jects with the same reverence, and they' ll 
have the same idea in mind. Plastics and 
o~jects both convey the idea of fl ex ible 
and mutable worlds, where form is easy 
to change and all-accommodating. That 
utopia is the goal of the designers of the 
latest versions of operating systems such as 
the Windows and Mac systems. 

When you begin to compute using ob
jects, you ' ll find that all your applications 
will automatically be able to communi
cate with each other. The change will be 
dramatic. The best manifestation of such an 
environment is the PenPoint operating sys
tem from Go Corp. (Foster City, CA) (see 
the text box " Objects and PenPoint" on 
page 158). 

You won ' t work with a hard disk full 
of programs-you ' ll have a seamless sys
tem that will do just about everything you 
want without your having to slough your 
way in and out of a bunch of applications. 
As soon as more software is written for 
the newer systems, the applications run
ning on your machine will be able to work 
together without relying on-or bother
ing- you. 

What's more, you' II be able to create 
many push-button applications or macros 
that will string together commands that 
affect many other applications simultane
ously. You won't " install a new spread
sheet applicat ion"; you will " integrate a 
new spreadsheet module into your object 
domain ." And when the word processor 
of the future needs a file converted, it can 
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request the result from an all-powerful file
conversion program. You won't have to 
do the conversion for it. In addition, all 
your applications will be able to share this 
central file-conversion software. 

With the coming of objects, you'll also 
see the new operating systems providing 
better ways of automating familar chores. 
For instance, computer lab managers will 
be able to write scripts that will scan for 
viruses and reset a machine to a standard 
configuration after it has been modified 
by a user. 

Objects will take many different forms. 
A number of companies are already mak
ing announcements concerning their ver
sions of object-oriented software. Apple 
introduced Apple events with System 7.0 
more than a year ago. And Microsoft is 
due to provide something with these fea
tures for Windows 3.1 using its OLE. 

Meanwhile, established minicomputer 
manufacturers such as DEC and Hewlett
Packard are entering the field with their 
own interlinking environments, which can 
hook up applications and documents from 
different machines. OS/2 comes bundled 
with a scripting language called REXX, 
which is descended from the REXX (Re
structured Extended Executor) used on 
IBM's mainframes. A version of REXX 
called AREXX is also the standard IAC 
(lnterapplication Communication) lan
guage on Commodore's Amiga. 
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Workstation manufacturers are provid
ing products that will link not on ly pro
grams running on their systems but also 
programs running on the systems of other 
vendors. Sun Microsystems will offer Tool
talk and collaborate with HP. IBM is work
ing with everyone. And Next is pushing 
to offer its object-oriented operating system 
on Intel 80x86 platforms. 

Moving Toward Object Orientation 
IAC and object-oriented technology have 
been around for some time. Mainframe 
operating systems and more general sys
tems like Unix had object-oriented fea
tures long ago, although these features 
were not always classified as such. The 
designers of Unix let programmers take 

Key Players in 
Object Technology 
• Apple 
•DEC 
•HP 
•IBM 

• Microsoft 

• Next 
• Sun Microsystems 
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advantage of the system's modularity by 
supporting the creation and linking of a 
number of small, generalized programs. 
The system provides shell scripts, similar 
to a powerful programming language, that 
can run any program or application and 
feed its results into another program. 

The textual nature of these earlier sys 
tems actually proved to be a big advan 
tage. Because GUis seem to have more 
ambiguity than their o lder textual coun
terparts, their use makes writing a meta
level control language difficult. In GUis, 
dialog boxes can appear in different places 
or have different shapes, and screens can 
be different sizes. The big challenge for 
GUI mrurnfacturers is to find a natural way 
to incorporate scripting and events into 
the graphical world. Text, on the other 
hand, is just text. 

The REXX lru1guage is included by IBM 
with OS/2. A number of companies dis
tribute their own versions of REXX. The 
language is powerful and clean but dated. 
Still , it's a big improvement over DOS 
batch files, because it contains all the con
trol structures you expect in a high-level 
language. REXX is stable; it's been well 
developed over the years. Given its support 
on multiple platforms, it is sure to be with 
us for a while longer. 

The Apple Pie 

In 1991, Apple ' s new System 7.0 includ

ed many cosmetic changes lo the user in

terface, but fundamental differences ex

isted deep below the surface, where most 

users never dare to venture. Apple 's gurus 

embedded in the system a new technology 

called Apple events, which allows appli 

cations running on the Mac to communi 

cate with each other. 


At the outset, only sophisticated pro
grammers were able to take advantage of 
Apple events. It required a C or Pascal 
program to issue a system call with the 
message. Even the best programmers 
agreed that it wasn't easy to add event
pru·sing functionality to their software with 
the new technology. But once Apple events 
is built into the software base, life will be
come easier for everyone, and developers 
will be able to take advantage of features of 
other progrruns. 

Apple defined a few simple events (e.g., 
open a file or print a document) and 
relied on developers to come up with ad
ditional features. One example is a free
ware editing program called BBEdit. It 
can query the On Location indexing soft
ware to quickly search a disk for files that 
contain particular keywords. ft senc\s the 
right Events message to the On Location 
program and waits for a response. The au
thor of the program didn' t have to build a 
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search-and-find command to maintain an 
index. He just planned ahead to use the 
Apple events link to On Location. 

For the rest of us, uses of Apple events 
are starting to appear. The latest version 
of HyperCarcl can iss ue Apple events to 
Apple events-aware programs and to oth
er versions of HyperCarcl running on the 
same network. 

HyperCarcl is a more access ible lan
guage than C or Pascal, mak ing it possible 
for many people to create systems th at 
communicate among themselves. It is easy 
to imagine (and program) a network of 
HyperCarcls that exchange data and main
tain a consistent database. Such a network 
mi ght not be the fastest, but it would be 
easy to develop. 

UserLancl Frontier is a general front encl 
for the Apple events package. With this 
central program, you can control a ll the 
Apple events appl ications. The UserLancl 
Frontier software can issue Apple events 
commands to all the other applications on 
a disk. The front encl also provides an ed
itor and an outlining program with which 
yo u can easi ly string togeth er many of 
these commands in a script. 

The c lever enhancements c reated for 
UserLancl Frontier hint at the shape of op
erating systems to come. One simple com
mand creates an icon that will compress 
objects into self-extracting archives. The 
program intercepts the dropped on i con 
event, translates it into a t urn into a 
self- extracting a rchive event, and 
passes the new element to the compres
s ion program via Apple events. 

UserLancl Frontier includes various ways 
to access Apple events, and it 's possible to 
create more complicated spin-offs. In the 
future, Apple will incorporate UserLancl 
Fron ti e r- like features in a technology 
known as AppleScript. This process will 
link a/J applications by the use of a com
mon method of di stin g ui s hin g mou se 
c licks and simil ar features. With this ca
pability, you will be able to build macros 
and scripts that operate on all "scriptable" 
applications. 

Apple is beginning to discuss a new sys
1em called OCE (Open Collaborative En
vironment), which will provide deeper and 
more sophi st icated file and networking 
commands. One wi ll be low-level support 
fo r groupware applications, such as Group 
Technologies ' Aspects. On the network, 
using the current version of the software, 
more than one person can edit a document 
concurrently. Changes on one version 
show on both screens, but you must be us
ing the word processor and drawing pro
gram bundled with the system. Eventual
ly, all applications will recognize these 
low-level OCE events. 

PS/2 Processor 

Upgrades... 


• 	 486 upgrades for 
Models 70 & 80 

• 	 386 upgrades for 
Models 50, 50z & 60 

33 MHz Speed! Zero Slot Solution! 

Ultimately , fil e systems and networks 
will also become more transparent. Sys
tem 7.0 a lready lets you "publi sh" and 
" subscribe" to files on the network and 
control their access. OCE will link most 
of these capab ilities with the mail system 
and provide a file-store-and-forward mech
an ism. Right now, mail systems on ly han
dle text, but eventually they'll be able to al
low all files to move transparently across 
the network. 

In addition to the Mac file system's be
coming more flexible, it wi ll also become 
more secure. OCE technology will include 
system call s for digital signatures and se
cure public-key encrypt ion. Us in g these 
features, you will be able to send sensi 
tive documents over the network without 
worry ing that they wi ll be read or tam
pered wi th en route. The signatu re system 
is considered secure enough that payment 
vouchers can be exchanged over the net
wo rk. Original signatures on real paper 
wi ll no longer be needed to process docu
ments. 

Opening Up Windows 
Microsoft is also pursuing a similar system 
of links and connections to run under Mi
crosoft Windows. The first level is called 
DDE. With this toolkit, programmers can 
have Windows applications communicate 
with each other. 

Symbiotics (Cambridge, MA) has ex

tended the DDE protocol to work over a 
network with a product called Networks. 
With it, you can dev ise group-productivity 
solutions using exist ing Windows appli
cations. Networks lets you create point
and-click connections between two Win
dows applications over a network. 

Microsoft has built a more sophi sticat
ed protocol, called OLE I .0, on top of 
DDE. OLE lets you share data from two 
different files in an object-oriented way. 
You can easily create a graph in a spread
sheet and paste it into a word processing 
document. You could do the same thing 
with the o ld paste command , but now the 
paste command can link the graph in the 
text document with the graph in the file 
created by the spreadsheet. If the numbers 
in the spreadsheet change, these links will 
carry the changes through to the final word 
process ing document (see the screen). 

The links can also work differently. Let 's 
say you ' re editing a document that has a 
spreadsheet pasted into it and the spread
sheet contains an error. OLE 2.0 will let 
you click on the table of numbers and have 
the spreadsheet-Exce l, in thi s case
take over the machine. The menus would 
change to Excel menus, and all commands 
except the file open and save com 
mands would be passed directly through 
the word processor to the Excel applica
tion. Excel would hand off all screen-draw
ing commands to OLE, which would pass 
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The current 
version ofOLE 
lets you embed 
links to objects in 
a document, but it 
doesn' t allow you 
to edit objects in 
the document's 
edit space. 
Version 2.0 will 
correct this 
deficiency. 

Figure 1: While 
OLE 1.0 relies on 
DDE, OLE2.0 
uses a more robust 
and sophisticated 
RPC mechanism 
to link objects and 
to enable run-time 
binding. OLE 2.0 
will also support 
DDE links 
to ensure 
compatibility 
with OLE 1.0. 

OLE TRANSPORTS 


Binding 

services 

them back to the word processor. The word 
processor would then draw them over the 
table. Thus, you could edit the table in the 
document and use all the functionality of 
Excel. 

OLE also provides hooks so that docu
ments can be edited by different objects 
if the appropriate application isn't handy. 
Lotus 1-2-3, for instance, could take the 
place of Excel, even if Excel created the 
table in the first place. 

Microsoft has also been planning for 
the time when everything is interconnect
ed. Version 2.0 of OLE will be built on 
top of a more sophisticated Unix-like ex
change mechanism called RPC (remote 
procedure call) (see figure 1). OLE 2.0 
also includes a system for handling free
roam ing objects by attaching a unique 
name to each of them. The application wi ll 
ask for the object by name, and the sys 
tem will find it. Even if these objects lie in 
another state, OLE will contain the hooks 
for finding the correct network connec
tions and obtaining access to the objects
whatever is necessary to get the job done, 
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such as dialing up Prodigy and down load
ing a file. 

Architectural Considerations 
Up jumps the problem of heterogeneous 
networks. What happens when there are 
different machines from different manu
facturers on the same network? Connecting 
two applications from Microsoft that run 
on a PC is something that's just starting 
to happen. How long wil l it be before all 
computers can speak to each other? 

Although DEC has never been a big 
player in the microcomputer environment, 
it is moving to address this issue with its 
ACA (Applications Control Architecture), 
CDA (Compound Document Architec
ture), and DDIF (Digital Document Inter
change Format). These a.re elements of the 
object-oriented world that allow applica
tions to communicate with ea.ch other and 
with bundle files from multiple sources. 
The only conceptual difference between 
ACA and OLE is that ACA will run on 
multiple architectures. 

The process of getting a standard ac

cepted for multiple ma.chines may be dif
ficult, but here's another case where object
oriented software proves its worth. Win
dows applications running on a PC won't 
need to be modified to hand le both OLE 
and ACA. ACA will translate its messages 
intended for Windows machines into OLE 
requests . The programmers need choose 
only one standard for the ma.chine and 
work with it. 

The translation functions , however, will 
work only when both ACA and OLE share 
the same features. There must still be some
thing that a.II the applications agree on. The 
DDIF is intended to provide this common
ality by prescribing a format for all docu
ments. 

Microsoft is already promoting a can
didate called RTF (Rich Text Fonnat) and 
is encouraging all word processor vendors 
to support it. Some word processing ven
dors are balking at accepting this propos
al, however, because the format is some
what provincial: It has commands only for 
features that a.re supported by Microsoft 
Word. DEC is attempting to produce a 
richer language that supports features on al l 
word processors , and it plans to upgrade 
the standard frequently. 

DEC seems to be the first manufacturer 
with a well-developed mu ltiplatfom1 sys
tem, perhaps because the company has 
such a diverse installed base (i.e., VAXes, 
R3000-/R4000-based workstations, and 
PCs). All the other software system de
velopers, however, are planning to devel
op this type of intermachine management. 

OLE, for instance, will run on the Mac. 
The workstation companies (e.g., Sun Mi
crosystems, HP, and DEC) have joined 
the Object Management Group to develop 
a standard for distributed object systems. 
Th is group plans to disseminate its stan
dard in the same way the Open Software 
Foundation has. Its challenge is to come to 
an agreement on the particulars. 

Leveraging NewWave 
HP introduced New Wave some yea.rs ago 
as a meta-operating system that would sit 
on top of Windows and DOS and provide 
an object-based environment. The data files 
and applications are primal objects. Thus, 
you can link them as well as create com
plicated but versatile scripts. Many of the 
ideas that are pa.rt of the Windows and 
Mac interfaces were previously incorpo
rated in NewWa.ve. 

HP and Sun Microsystems are also 
building a distributed object management 
facility that will lie underneath NewWave 
and allow objects to be shared over a wide 
range of machines . This system will pro
vide many of the same features that OLE 
and ACA are planned to offer. 
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Objects and PenPoint 


T
raditional operating systems force 
you to distinguish between where 
data is stored and where you work 
on it, and between afile and the 

application used to manipulate it. In Go 
Corp.' s (Foster City, CA) PenPoim op
erating system, there is no such distinc
tion between these locations-its note
book-metaphor interface is the place 
where documents are stored and worked 
on. Likewise, there is no distinction be
tween a file and the application used to 
manipulate it-there are on1y docu
ments. The applicavion and the data it's 
working with merge and become one. 
You just turn to a page and stait to work. 
PenPoint treats applications as objeots; 
the operating system can stop and start 
them on demand just by sending mes
sages (see figure A). 

The Inside Story 
The most salient object-oriented bene
fit of PenPoint to both users and appli 
cations developers is its EDA (embed
ded document architecture) . Where 
traditional operating systems support 
pasting and linking between applica
tions, the EDA allows an app lication 
to run inside another (e.g., spreadsheets 
inside CAD drawings). You can em
bed graphics into a spreadsheet, even if 
rhe two programs come from different 
vendors. The embedded documents are 
live: The applications behind them are 
running; you can manipulate them as 
you would if you were running them 
individually . 

"h's much better if you can buy 
smaller, more focused programs that 
exce1 at doing the things they do," says 
Robert Carr, president of Go. "Then, 
if the operating system can support nheir 
working well with each other, you get 
the best of both worlds." 

Jim Poole, vioe presiden~ of sales 
and marketing for Ink Development 
(San Mateo, CA), agrees: "Urader Pen
Point, you can have applications that 
have a focused set of features. If you 
need to add additional features, you can 
do it through embedding. It allows you 
to take advantage of what you ' ve pur

158 B YT E • DECEMB ER 1992 

MARK CLARKSON 

THE WAY IT WORKS 

Graphing 
application 

Figure A: Ol~ject8 i111eract with each other /Jy passing messages (represented /Jy 
arrows). Applications usually communicate with 1he operating sys/em 1via r,he 
application~fi'(//11ework object. Applications can also comm1111icate directly with 
operating-system m mponents (e.g., the.file system) or with other applications. 

chased and what you've learned." 
Ink Development's president, Matt 

Kursh, foresees in-house applications 
developers becoming "solution devel
opers." They would integrate compo
neJ1ts from other vendors into something 
that to you is a seamless application. 
For example, a developer could as
semble a personal information system 
from a database, graphics program, cal
culator, and note taker. 

An example of the EDA is the table 
of contents in a PenPoint Notebook, 
which displays the names of the docu
ments a Notebook contains and the 
page numbers on whicb they ai·e found 
(see the screen). To open a document, 
you tap on its icon or its page number 
with rhe pen , and the Notebook turns to 
that page. To remove the document, 
you turn to the table of contents and 
cross out the document wi~h the pen. 

A developer can also make public: 
the messages its applications respond to 
so that other developers can tailor their 
applications to interac~ more directly 
with them. But applications needn't 
pass messages to-or embed in--each 
other. To keep a spreadsheet handy 
while you work on a report, you can 
simply pin the spreadsheet to the re
port 's cork margin. That's an area at 
the bottom of an application window 
where other applications can be at
tached, jusn as notes can be pinned to a 
bulletin board. 

Instant Updates 
A class is a group of objects that share 
common behaviors and capabilities. 
All applications under PenPoint, for 
instance, are members of the class 
clsApp. Under clsApp, there are a 
number of Pen Magic Softwai·e's (North 
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Vancouver, Canada) Numero products 
(e.g., Sketch, Graph, and Formula). 
Specific applications are subclasses of 
clsApp (e.g., clsNurneroSketch). 
A subclass inherits all the Gapabilities of 
its parent class. 

During its development, the appear
ance of PenPoint-the shape of the but
tons, the system font sizes, and the look 
of the menus-changed constantly, but 
developers didn ' t have to do any extra 
tweaking. Because applications use 
subclasses of user-interface objects 
(e.g., buttons and menus) that the op
erating system provides, the programs 
automatically rnnformed to the new 
defaults, a benefit that resulted in de
creased development time. 

As P<rnPoint gains features , so do 
the applications running on it. For ex
ample, Carr says that when Go adds E
mail or voice support to PenPoint, all 
PenPoint applications will support it 
instantly, even those already installed. 

Recycling Code 
Because of its object-oriented design , 
PenPoint lets developers reuse code, 
increasing the reliabi lity of new prod
ucts and shortening the time required 
before they arrive in the market. Code 
reuse also results in tremendous con
sistency and enables applications to oc
cupy less space. Ink Development ' s 
NoteTaker and NoteTaker Photo, for 
example, share 180 KB of code. Be
cause programs share the same code, 
they seem to occupy the same space. 
NoteTaker is about 300 KB, and Note
Taker Photo is about 250 KB. But load
ed on your system together, they occu
py not 550 KB, but only 370 KB . 

Breaking programs into independent 
objects allows them to interact with each 
other and with the operating system in 
ways unheard of in conventional oper
ating systems. For example, Numero 
stores all its financial data in a database 
object that is active all the time. Many 
different worksheets can access the 
database, providing tight linking and 
updating of data across all the docu
ments. 
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In the PenPoint Notebook 
user inteiface, each icon 
represents a document 
that is embedded in the 
table ofcontents. These 
icons-and the documents 
trhey represent-can be 
opened, copied, moved, 
and deleted with gestures 
ofa pen. The tabs along 
the right edge let you 
jump to a specific place in 
the Notebook, and the 
bookshelf along the 
bottom gives you access 
to common services. 

~ . ' - ~ ~ 
..Yl ;1 11 ill.\i ESil Gi. ......r.ll............"""""!o'Q/l- .!..._.!.__... 
H.;:.lp Pn:fe~n·:.es Tool~ St<o.h:;11ery D~ks Keivboa /l:l l nslal~r ln 01.1t 

Direct Effec;ts 
Object orientanion can affect you di
rectly. For example, NoteTaker pro
vides a set of drawing foo ls (e.g., pen
cils and erasers) and different colors of 
ink. To change the attributes of tt.le pen 
(or any other user-interface object un
der PenPoint), you can draw a check 
mark over its icon. An option sheet ap
pears, allowing you to change the pen 
width, ink color, and shape of the tip. 

This is pretty standard stuff. But be
cause this program exists under Pen
Point, the pen is an object, and objects 
can copy themselves. Make a copy of 
the original pen, select gray ink and a fat 
tip, and rename it Fat Gray Pen: You 've 
created a new tool. Ifyou don 'r like rhe 
selection of ink Golors, you can change 
or delete them. They're just objects. 

Because the operating system al
ready provides for copying objects, dis
playing their icons, and changing their 
labels, the drawing program inherits 
this power. You inherit the power to 
manipulate these applications in ways 
that would be difficult to achieve under 
tradit ional operating sysnems. Entire 
documents can be manipulated the 
same way as other objects in PenPoint. 
You can insert a live document into a 
paragraph of your PenPoint word pro
cessor as easily as you can insert a word 
into a paragraph in a traditional word 
processor. This is the essence of an ob
ject-oriented operating system. 

Mark Clarkson is a freelance science 
writer living in Wichita, Kansas. You 
can reach him on BIX c!o "editors." 
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Object-Oriented CASE 


0
ur rapport with computer s has 
steadily evolved, from switches 
to machine code to assembl y 
language to th ird- and fo urth 

generation languages. Now we have 
CASE, which was supposed to help 
nonprogrammers des ign and, eventu
ally, implement complex software proj
ects. But thi s promise remains un ful
fill ed, because the chasm between a 
CASE model and a program is often 
unbridgeabl e. 

Objects help. OOP (object-oriented 
programming) represents the real world 
in a less abstract way than relational 
databases or conventional languages. 
Rather than parti tion the world into 
computerized chunks, objects create or
ganic representations. More important, 
the objects you design in the analysis 
stage of a project directly correlate to 
the objects you implement in code. 

Objects already provide support for 
heterogeneous development and a tight 
coupling between the data and the pro
cess. Object CASE represents a move
ment beyond simple thinking and or
ganizational tools. The future of CASE 

DANIEL W. RASMUS 

should include a clear connection be
tween bus iness rules, data and pro
Gesses, and the systems they buttress. 

CASE support for objects is sparse, 
and where it does exist, it follows old
er CASE tools down the drawing path 
and away from ~he touchy issues of im
plementation and testing. Many meth
odologies ex ist to support OOP, but 
they usually stop at the analys is stage. 
At Object World 1992 in San Francis
co, the first glimmers of something bet
ter arrived. 

Merging CASE with Objects 
IntelliCorp (Mountain View, CA), the 
granddaddy of AI companies, has struck 
two deals that will influence the fu ture 
of CASE. The first integrates the Pro
kappa client/server development envi
ronment wi th KnowledgeWare's ADW 
(Application Development Workbench) 
CASE tool. That connection translates 
ADW Entity Relationships models, as
sociations, and properties into Prokap
pa object relationships, attributes, and 
face ts. 

The imported objects are immedi

ately ready to implement Prokappa pro
grams through high-level programming 
and graphical interface tools. Thus_, the 
abstJ;act becomes concrete. 

James Martin , one of the Knowl
edgeWare founders, created the sec
ond deal through James Martin & Co. 
Thi s agreement will support Intel
11Corp 's development of new CASE 
tools to support Martin 's Object-Ori
ented Planning and Analysis and En
terprise Engineering methods. By cre
at ing obj ect-oriented CASE tool s, 
information engineering practitioners 
can quickly simulate the results of anal
ysis and implement production-quality 
code in one environment. 

Obj ec t-ori ented CASE does not 
eliminate the thinking part of systems 
development. It may, however, reflect 
the first steps toward C'.A.SE tools that 
let end users create complex software 
systems. 

Daniel W. Rasmus is a f reelance writ
er specializing in technology topics . 
You can reach him on BIX as "dra!S 
mus." 

The Rosy Future 
For both the Mac and the IBM-compatible 
worlds of Windows and OS/2, good !AC 
mechanisms have been announced or in
stalled. The real future, though, lies in the 
shift to object-oriented technology, which 
is just a stepping stone to greater advances. 

Apple is sure to include more vo ice
recognition technology in fu ture vers ions 
of its operating system. The company is 
also preannouncing several of its coming 
Newton Personal Digital Assistants. And 
Microsoft is developing a version of Win
dows for pen interfaces. Many other tech
nologies are bound to be developed that 
will change how you work with data. 

Object-oriented systems are the fo un
dation of a significant shift. Developers 
used to assume that they had control of the 
machine, and this inertia slowed change. 
Today, you can hook up a voice-recogni
tion system to your machine, but most soft
ware still can ' t take advantage of it. 

The object-oriented environment brings 
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into being user interfaces and applications 
that will come in separate layers. The in
terface layer might send its drawing com
mands off to a 3-D virtual reality rendering 
system that receives all its commands from 
subdermal neural contacts. System soft
ware li ke OLE or Apple events will carry 
the messages back and forth between the 
two layers. As a result, you will be able 
to customi ze everything-you' ll be able 
to mix and match to your heart's content. 

In addi tion, object-based technology 
could also make it easier to automate the 
des ign and producti on of complex soft
ware systems. The marriage of object tech
no logy and other software-engineering 
technolog ies (e.g., CASE) could make it 
much easier to develop high-end business 
software systems (see the tex t box "Ob
ject-Oriented CASE" above). 

Grains of Salt and Sand 
The problem with buzzwords like plastics 
or objecrs is that they represent an ideal. 

Much work still lies between the dream 
and a disk fill ed with object-oriented soft
ware. Many programmers need to rework 
their software to take advantage of the new 
object hooks. And you' ll need to ask for 
these features and learn how to use them. 
Before you can begin this journey, how
ever, the world must agree on a standard. 
Programmers aren ' t likely to put much 
work into developing the necessary hooks 
until they ' re sure that it will pay off. 

Political battles remain to be fought. 
DEC's ACA talks to Microsoft 's OLE, 
but many differences still exist between 
any two versions of an object-oriented op
erating system. Objects will resolve these 
issues more easily, but the dust won 't set
tle fo r a long time to come. When the 
fray's over, your desktop will be different 
from the one you have today. • 

Peter Wayner is a consulting editor fo r 
BYTE. You can contact him on BIX as 
"pwayner." 



STATE OF THE ART/Objects for End Users 

RELATING 

TO OBJECTS 


Object technology is supplementing and supplanting 
traditional relational DBMSes for some database applications 

DANIEL W. RASMUS 

The trad itiona l da tabase not ion of 

storing da ta in two-dimensional ta

b les o r in fl at fil es breaks dow n 

qui ckly in the face of the complex 

data structures and data types used in ap
plications such as CAD and multimed ia . 
For example, a contact' s name and com
pany are easily expressed in tabular form. 
However, the des ign of a new product or 
the fac tory that builds it can ' t be expressed 
so neatl y in tuples and re lati ons. 

OODBMSes (object-oriented database 
management systems) are designed fo r use 
in areas such as manufac turing, document 
management, engineerin g, and so ftware 
deve lopment (see the tex t box "Objec t 
Databases Find Their Niche" on page 164). 
All these areas use data types not eas il y 
manipulated with conventional databases . 
Easily shareable versions of product de
signs-complete with structures, simu 
lati ons, schemati cs , and othe r complex 
data-are d ifficult to rea li ze w ithout a 
common object metaphor. In fac t, some 
business data (e.g., bills of material) trans
lates better into objects than into tuples . 

Jn softwa re engineering, many com
panies are expected to follow the lead of 
Next, which hopes to make its deve lop
ment environment more robust by storing 
its graphical objects in an OODBMS. That 
will make the objects persistent and re
usable and allow easy tracking of versions 
and implementati ons. 

A Database Is a Database 
OODBMSes do everything required of a 
database and add innovati ve e lements of 
the ir own. They provide the same fun c 
ti ons (e .g., persistence, concurrency , re 
covery from hardware and software faults, 
and support fo r ad ho c qu eri es) as do 
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standard databases . 
The important difference between an 

OODBMS and a RDBMS (relational data
base management system) is the basic data 
model. RDBMSes are derived from strict 
mathematical concepts, whereas object
oriented databases have evolved from se
mantic databases and other more touchy
feely disciplines. Thus, object-oriented 
databases have less of a standard theoret
ical underpinning than relational databases 
and differ more from implementation to 
implementation. 

An Object Is an Object 
Besides being good members of the data
base community, OODBMSes must be 
good members of the object-oriented com
munity. An OODBMS consists of a data 
model for persistent objects that inherits 
its basic structure from nonpersistent OOP 
(object-oriented programming) languages. 
In addition, OODBMSes must support the 
basic features of object-oriented languages 
(e.g., classes and inheritance) . 

The principal differentiator between 
OODBMS and OOP languages is the per
sistence of the objects. With an OODBMS, 
the objects remain when you turn off your 
computer or leave an application . In most 
OOP systems, the results of an application 
may end up in an RDBMS or a flat file, but 
the objects-and their complex relation
ships and activities-cease to exist when 
the last electron scoots through the CPU. 

With their persistence, OODBMSes al 
low long-term storage of complex objects, 
such as compound documents, computer 
network simulations, or models of DNA. 
The objects remain intact from session to 
session, eliminating the necessity of piec
ing together models from a hundred joins, 
as you do in the relational realm. 

Configuration and History 
An important difference between relational 
databases and object-oriented databases is 
in the creation of new versions of data. 
When an RDBMS creates a new table from 
an existing one, it does not maintain a re
lationship between the previous table and 
the new one. In an object-oriented envi 
ronment, however, you can always trace 
the family history of a class of objects. 
Even if all attribute similarities disappear 
between the parent and the child, you can 
always see the historical linkage. 

This configuration management capa
bility works well for system developers, 
but it's even more important for end users. 
Manufacturing people and engineers need 
to know about the different versions of ob
jects they are working with. Keeping track 
of various configurations in a relational 
database requires some touchy program
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ming: You must keep track of several ta
bles and keys, and the information con
tained in these configurations is complex 
and linked to several other pieces of com
plex information, such as drawings. 

In the OODBMS answer to this prob
lem, different configurations exist as sub
classes of an original ,configuration. In a 
conventional relational world, tracking the 
history of real-world or software objects 
falls within the purview of the application 
program; with object-oriented databases, 
objects maintain their own versions. 

Relationships and Transactions 
Object-oriented languages support two ba
sic relationship concepts: IS-A and PART
OF. IS-A relationships indicate that an ob
ject is a kind of something (e.g., a football 
is a kind of ball). The PART-OF relation
ship indicates that an element is part of 
something (e.g., a tire is part of a bicycle) . 

OODBMSes go beyond these basic re
lationships to include complex notions like 
OWNS or LIVES-IN. Inverse relationships 
also exist in an OODBMS. A car bumper, 
for example, exists as a thing that is part of 
a car, and the bumper object has a slot that 
stores the type of car it is part of (the PAR
ENT relationship) . The synchronization 
of inverse relationships and other rela
tionships causes potential difficulties with 
referential integrity. Each object-oriented 
database implements its own relationships 
and integrity semantics. 

Another area where object-oriented data
bases differ from relational systems is in 
their support for cooperative transactions, 
which include long transactions and nest
ed transactions . A long transaction, for 
example, might be one that allows multiple 
reviewers to add their comments to a sin
gle document. A nested transaction might 
take place on a bill-of-material file that is 
made up of lower-level subassemblies . 
Even though the transaction would need 
completion before commitment, lower
level subassemblies that don ' t create con
tention cou ld be committed before the 
main transaction. Many OODBMS prod
ucts implement soft locks, which notify 

The OODBMS 
Difference 

• 	 Manages complex data types 

• 	 Supports OOP concepts (e.g., 
inheritance and polymorphism) 

• 	 Handles cooperative transactions 

• 	 Allows distributed applications 

the initiator of a violated lock. Just as with 
other enhancements made by OODBMS 
products, cooperative transactions make 
it possible for developers to create new 
classes of applications through embedded 
capability rather than through application
level trickery. 

OODBMSes also present new issues for 
the security-minded. Instead of control over 

0bject-oriented 

databases must be 

able to be 

integrated into 

a relational world. 

tables and database sets, OODBMS prac

titioners must concern themselves with au

thorized access to classes , instances of 

classes, and methods . 


Fitting In 

Relational databases will continue to dom

inate the market for the foreseeable future, 

with object-oriented applications devel

oping in areas not strongly supported by re

lational systems . Thus , to prove useful , 

object-oriented databases must be able to 

be integrated into a relational world. 


There are two ways to deal with the re
lational world when you are using objects: 
interfacing and encapsulation. Interfacing 
requires no new magic, just detailed in
structions that link object systems with re
lational systems. 

In encapsulation, object-oriented data
bases play the role of information brokers, 
and the relational database becomes an ab
stract data definition. By encapsulating a 
relational database and transforming its 
access into methods, developers and end 
users would see only the object-level in
terfaces rather than the syntax and seman 
tics of differing databases . 

What's Missing 

Commercial acceptability of object-ori

ented databases hinges on vendor inde

pendence, transportability, and investment 

insurance. If you buy Orade and some

thing happens to the company, you can, 

with relatively little effort, transport your 

data to another relational database product. 


continued 



APC Is ATf RRIBlf THING To WASTf. 

IBM PS/ 2 Models 70 & 80 and Compaq Deskpro 

386 systems have a future with 4 86 / Now! 

processor upgrades. 

Every year or so, a new version of your favorite 

software comes out. Ideally , the updated 

version is easier to use, has new 

features and hopefully makes 

you more efficient. To get the 

most from these improvements, you 

need 486 processing power. Until 

now, you r only solution was to 

buy a whole new system. In 

addition to the cost, this meant 

re-installing software and buying 

new peripherals . 

Don't Replace the System 

Simply Upgrade the Processor. 

A better alternative is to upgrade 

only the processor . 486/ Now! from 

Kingston is a great way to get the processing power 

you need for business applications, network file 

3811DX ... servers, graphics programs 
31 .17 MHz ; : 

112.55MKz ; and CAD/ CAM. 486/ Now' 
488/Nowl ·----

is available with either a 486DX 33MHz or a 486SX 

25MHz, and has an on-board clock for optimum 

processo r p e1jormance. 

The Solution For 286 Systems. 

SX/ Now! is a great way to upgrade 286 systems from 

Compaq, AST, HP, Epson , NEC, Toshiba 

and Zenith to a Windows and 

05/ 2 ready Z:. Am386SX, the 

fastest 386SX available : SX!Now! 

features J6kb of fast cache memory, 

supports a 38 7SX co-processor and 

Easy Installation, Compatibility, 

Unquestioned Reliability. 

Kingston processor upgrades plug 

directly into the system board, 

won 't 
288 •= 8 .6MHz: ; ~ 

45.87 MHz !interfere SX/Nowl ···--· 

with bus slots and take only about 

ten minutes to install. They 're 

guaranteed fully compatible with both the 

systems for which they were designed , 

plus all popular operating systems and applications . 

486/ Now! and SX/ Now! carry fi ve -year warranties. 

For the power you need and the reliability you 

expec t, call Kingston at (800) 835-6575 for more 

information or the name of a reseller near you. 

Comparison of native Compaq Deskpro 386/20e and same system witb 486/Now! 486DX-33MHz 

Landmark Speed Tesr 2.02. Comparison of native IBM PS/2 Model 50 and same system witb 

SX/Now! 386SX-33MHz landmark Speed Test 2.03. All trademarks are of tbeir respective owners. 

~~vinnston ~~ •"l.fEcHNO~YCOAPORATION 
THE INSIDE NAME IN UPGRADES 

17600 Newhope Street, Fountain Valley , California 92708 ( 714) 435-2600 Fax (714) 435-2699 
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RELATING TO OBJECTS 


0
ODBMSes (object-oriented data
base managemei;tt systems) do 
not have a wide following. As 
yet, no standards have been writ

ten for them, and no one implementa
tion runs on more than a handful of 
platforms. OODBMSes, however, are 
making their presence felt. Their abil
ity to capture complex data and rela 
tionships makes them ideal for engi
neering, manufacturing, and document 
management projects . Many oJ these 
disdplines now use custom databases 
or none at all. 

OODBMSes are having a great im
pact on the engineering community. 
People who must deal with require 
ments for engineering data manage
ment and product data exchange fi nd 
object-oriented databases a desirable 
alternative to older database technolo
gies. 

Mozaic, firom Auto-trol Technolo
gy (Denver, CO), uses Object Design's 
(Burlington, MA) ObjectStore to im
plement a data structure compliant with 
S'LEP (Standard for Exchange of Brod
uct Model Data) to capture complex 
information about parts and assemblies. 
STEP goes beyond previous standards 
like IGES, which only represent geo
metric data, and includes information 
about versions, tolerance-specifications, 
surface finish , definitions, geometry, 
and topology. Several othe · companies, 
including S'FEP Tools (Troy, NY) and 
DEC (Maynard, MA), are using object-

This is not true with object-oriented data
bases; the differences between implemen
tations are profound. 

The lack of a common query model also 
prevents object-oriented databases fro m 
being more than niche players. The clean 
semantics of SQL (Structured Query Lan
guage) make it a good way for users to in
put and query alphanumeric data, which 
is easily stored in tables. SQL does have its 
complex side, but because the language is 
stable and standard, automated tools can 
help end users navigate these intricacies . 
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oriented databases to accomplish STE 
compliance. 

Not every firm needs STEP. One of 
the earliest adopters of object-or:iented 
databases was Computervision (Bed
ford, MA). At that time, the company's 
developers wrote most of its CADD 
product with C++. From that experi
ence, they realized that their next-gen
eration CAD systems needed object
oriented databases . Computervision 
unde(took a 50-person-month effort to 
evaluate object-oriented database tech
nologies. 

The evaluation team set aggressive 
goals. They wanted to be able to select 
100 objects from a three-level hierarchy 
of 1 million objects in less than 2 sec
onds. li'he database also needed to pro
vide fast vector calculations and to be 
able to support large structures . 

Estimates of structure size ran from 
1000 to 100,000 objects. Every design 
would contain several versions, each 
with from 0.5 to 5 MB in storage. 17he 
team estimated a design history would 
consume between 10 and 1000 GB. No 
available relational database was able to 
handle the complexity of that data with 
volumes that large and still maintain 
acceptable performance. 

After undertaking extensive tests , 
Computelivision chose a partnership 
with Object Design. Because Object 
Design's ObjectStore interfaces dil;ectly 
with C++, the benchmarking team had · 
to modif;y only 64 Jines of code (out of 

Most OODBMS products don' t support 
query languages outside of C, C++, or 
Lisp. All the major developers are working 
on tools for development, but these will 
also lack standards. You will not be able to 
translate your knowledge about Object
Store to an Objectivity/DB database in the 
near future. Significant diffe rences in se
mantics and syntax preclude the portabil 
ity of both data and knowledge. 

The Object Management Group, an in
dustry standards body based in Framing
ham, Massachusetts, is working on solu 

6223) and add 69 more. OODBMSes 
had more than proven their worth to 
Compl!l tervision. 

Wisdom Systems (Pepper Pike, OH) 
recently teamed with Itasca Systems 
(Minneapolis, MN) to integrate its 
Concept Modeller intelligent CAD sys
tem with the Itasca objec t-orienned 
database . Concept Modeller's Lisp
based design aids help put manufac
turability checks and design-synthesis 
tools on the engineering desktop, where 
they can improve quality long before 
products are manufactured. 

The combined product, called Ques
ta:Base, implements several advanced 
features. They include fully distributed, 
multiclient, multiserver architecture ; 
two-p~ased commits and pessimistic 
Jocking for data integrity; and site sche
mas to irnprove performance. 

Manufacturing Objects 
The MKS (Manufactu:uing Knowledge 
System) fwm Enterp~ise Integration 
Technologies (Palo Alto, CA) inte
grates process design, equipment en
gineering, plant management, facj lities 
engineering, diagnosis, monitoring, and 
control with simulation and schedul
ing. MKS targets wafer-fabrication fa
cilities but can be modified to handle 
other manufact\!l ring environments. 

MKS was always object-oriented, 
but its objects were the transient ob
jects of run-time Lisp (i .e., they disap
peau af ter bhe machine shuts down). 

tions to thi s problem with specifications 
like the ORB (object request broker). This 
suggested standard does not detail the de
velopment portion of an OODBMS, but it 
does d ictate how objects communicate 
with each other. If ObjectStore and Ob
jectivity/DB databases exist in the same 
distribu ted environment and are ORB
compliant, they will be able to exchange 
info rmation with each other regardless of 
their development peculiari ties. Query syn

tax, data defin ition, communication, se

. curity, and other issues require standards 




RELATING TO OBJECTS 


Enteiprise Integration Technologies re
cently started exploring the implemen
tation of Objectivity's (Menlo Park, 
CA) database, Objectivity/DB, as a sup
porting object structure for representing 
the machines, parts, and processes that 
make up a wafer-fabrication plant. 

Texas Instruments went it alone in 
its effort to build a wafer-fabrication 
computer-integrated manufacturing sys
tem, but its people still saw object-ori
ented databases as a key technology. 
TI uses Servio's (Alameda, CA) Small
talk-based GemStone database. Along 
with GemStone, TI also uses Geode, 
Servio's applications development en
vironment, so that end users can easily 
develop custom queries and reports 
from the active GemStone database. 

Managing Complexity 
At Goodyear Tire and Rubber (Akron, 
OH), Itasca's database is helping man
age the resources of entire networks 
of computers. Taken individually, ac
tive user files on a single system are 
easy to manage. But operators start los
ing track of files on floppy disks or file 
servers. 

Goodyear's network patrons submit 
files to the Itasca database through a 
transparent RPC (remote proceduue 
call). The database keeps track of file 
locations and histories. Goodyear uses 
a combination of hard disks, optical 
disks, and CD ROMs to store the data. 
Itasca indexes every file on the hetero

geneous network. 
The problem at Cold Spring Harbor 

Laboratory, a privately funded research 
facility on Long Island, New York, isn't 
old files but capturing the complexity of 
DNA. As a 1111ember of the Human 
Genome Project, Cold Spring Harbor 
Laboratory must ~rack and analyze 
thousands of DNA sequences. Using 
Gemstone, the laboratory's scientists 
can capture linear DNA sequences in 
3-D representations. 

Another GemStone application, a 
medical database called Helios, is 
scheduled to manage the medical data 
of patients in the EEC (European Eco
nomic Community). The result of an 
ESPIRIT/AIM Program consortium 
that includes H6pital Broussais (Paris, 
France), the German Center for Can
cer Research (Heidelberg, Germany), 
and the Geneva University State Hos
pital (Geneva, Switzerland), Helios 
handles multimedia medical informa
tion-from MRI (magnetic resonance 
imaging) and x-ray results to admis
sion records. It will eventually be used 
to integuate medical records through
out Europe as part o the EEC Ward 
Information System. 

And there are other object-oriented 
database applications . These include 
Bellcore's (Livingston, NJ) Geograph
ic Worrnation System, Obsidian Tech
nologies' D0<mment Management Sys
tem, and the National Oceanic and 
Atmospheric Administration' s (Rock

ville, MD) nautical and aeronautical 
chart system. 

The Future of Persistent Objects 
Object-oriented databases are ideal 
tools for representing complex real
world entities and the relationships be
tween such entities on a computer. Un
like relational databases, the elements in 
an object-oriented database remain 
whole, and the associations explicit. 

Ovum, a British market research 
firm, forecasts that the OODBMS mar
ket and products will mature by 1995, as 
MIS shops adopt the technology and 
vendors see returns on their capital. 
Ovum estimates that by that time the 
world OODBMS market will reach 
$560 million, or 7 percent of all DBMS. 
According to Ovum, by 1995, Extended 
RDBMS models that include object 
characteristics or can integrate with ob
ject systems will account for $4.2 bil
lion, or 52 percent of the DBMS market. 

Engineering will continue to be a 
primary driver of OODBMSes. Many 
other disciplines will also put persis
tent objects to use as they discover the 
flexibility and organic representations 
some object-oriented systems allow. 
Don't expect to see crowds of compa
nies rushing to convert their accounts
payable systems to objects. But the idea 
of coupling data with process will lead 
companies to new ways of brillging 
software applications into the realm of 
persistent objects. 

before object-oriented databases gain the 
same kind of respect their relational coun
terparts enjoy. 

The Vision Thing 
There is a misconception that object-ori
ented databases should represent only phys
ical things (e.g., compound documents, en
gineering designs, or DNA models). These 
databases are as capable as any database at 
capturing lofty abstract notions or at stor
ing mundane information , such as peo
ple's phone numbers. 

Phone numbers do not invoke com
plexity, but they relate to complex things: 
people and places. The narrow view of 
objects focuses on complex things not eas
ily handled by relational databases, yet 
OODBMSes can represent both tradition
al data and more complex data. 

OODBMSes will not overtake the rela
tional model any time soon. Like all tech
nologies, the keepers of the purse strings 
must examine their investments wisely 
and only build object-oriented databases 
where the solution calls for it. Standards do 

not exist yet for OODBMSes, and it helps 
if you are C++ for CLOS (Common Lisp 
Object System) literate. But object-ori
ented databases can make your life easier 
in a number of application areas. • 

Daniel W. Rasmus is a writer based in 
Laguna Hills, California, specializing in 
management, AI, and f uture computing. 
He is the western regional editor of Man
ufacturing Systems Magazine and a con
tributing editor to PC AL You can con
tact him on BIX as "drasmus. " 
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"I couldn't find a powerful 
CASE tool that was affordable. 
So I desl.gned one'' JANPOPKIN,CHIEFSCIENTJST 

e POPKIN SOFTWARE & SYSTEMS, INC. 

'Tm an engineer. And I know 
what it's like to need a high
performance and easy-to-use 
CASE tool. One that I could 
afford to place on every project 
team member's desk, not just a 
select few. Thar's why I devel
oped System Architect'~ 

As Chief Scientist at Popkin 
Software, my role is to bring 
the real-world experiences of 
our developers to bear on the 
design and implementation of 
the best CASE tool possible. 
System Architect is the result. 

It's also the result of listen
ing to our more than 10,000 
users. We take your advice 
because we know it's real. Then 
we incorporate it and feed it 
back to you in real-world solutions and that even from the first day you can sit automatically populated from your SA 
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STATE OF THE ART/Objectsfor End Users 

OBJECTS OF 

SUBSTANCE 


Persistent-data servers provide 

a new way to store object-based data 


SERGIUS. SIMMEL AND IVAN GODARD 

0ne criticism often made of software 

objects is th at they are trans ient. 

An object is defined, manipul ated, 

and destroyed by the program that 

creates it. It has no ex istence beyond the 
program. Unlike rea l-world objects o r 
computer-generated data that ex ists out
s ide of a program in a fil e sys tem or a 
database system, so ftware objects are not 
persistent. The only way one program can 
share an object it creates with another pro
gram is fo r the two programs to be exe 
cuting at the same time. This requirement 
puts a crimp in any plans fo r developing 
di stributed object systems. 

OODBMSes (object-oriented database 
management systems) provide one means 
of giving objects persistence; file systems 
provide another. Neither solution, howev 
er, is ideal fo r all applications, situations, 
and implementations. That's the rationa le 
behind a new class of storage software 
called persistent-data servers. 

Robson's Choice 
The simplest pers istent-data storage avai l
able is the fi le system of your hard d isk. 
File systems have attractive charac teris 
tics: They perfonn well , can hold any data, 
are easy to use, and are most affordable. 
Conversely, fi les are unreliable. They pro 
vide no mechani sms for maintaining data 
consistency and afford only primitive data
sharing fac ilities. Few file systems offer 
vers ion contro l, and all require you to 
transform data whenever you move it be
tween internal and external forms. 

Unlike a file system, a true DBMS pro 
vides mechanisms for sharing data and for 
ensuring its in tegrity. A DBMS supports 
transactions and version control , although 
the specifi cs of these functions may not 
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be exactly what your application needs. 
Finally, a database system is scalable and 
more robust than a file when your hard
ware or software fails. 

The downside to a database system is 
that it's slower than a file system by an 
order of magnitude or more. In addition, a 
database is usually complicated, difficult to 
learn and use, and expensive in terms of 
your cost of operation and the amount of 
system resources it consumes. 

Whether you choose a file system or a 
DBMS, you have to sacrifice either ro
bustness or performance. Is there a happy 
medium-something with the speed and 
flexibility of files, the reliability and share
ability of databases, a price tag that won ' t 
break your wallet, and requirements that 
your hardware can handle? A new breed of 
products, persistent-data servers, aims at 
the yawning gap between DBMSes and 
file systems. 

One Alternative 

One persistent-data server that's now avail

able is Penobscot Development's (Arling

ton, MA) Kala. It's a software subassem

bly, available to applications and database 

managers, that manages both the state and 

visibi lity of persistent data. 


Kala takes care of how data is stored 
and retrieved as well as where it' s stored. 
It also copes with who can store and re
trieve data, which data is available, and 
when it can be accessed. 

Managing State 
Like file systems, a persistent-data server 
offers a get/put interface to the storage 
subsystem and can store any kind of data. 
Unlike file systems or the BLOBs (binary 
large objects) used by some database sys
tems, a persistent-data server lets the stored 
data retain its internal structure, no mat
ter how complex it is. 

Suppose your application builds a linked 
list in memory and saves the list to a per
sistent-data store. When you retrieve the 
data, it will still be a linked list-topolog
ically the same as the original, even though 
the memory addresses of the nodes are dif
ferent (see the figure). 

Of course, object-oriented databases can 
also store references, but the links used by 
the persistent-data server are regular ma
chine pointers, not performance-costly ob
ject-oriented pointers. Your stored data 
can have any representation, including 
packed structures and executable code. 
You aren't restricted to a few primitive 
data types or the type of structures offered 
by a specific access language. A persis
tent-data server is as happy storing C++ 
or COBOL data as it is Lisp, assembly 
language, or Smalltalk data. 
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Development Steps 
Penobscot Development's Kala provides 
the persistent-data storage that lets you 
forget the distinction between in-memo
ry and on-disk data or object formats. You 
can program using Kala as if your code 
never had to remember anything across 
executions or applications . Write your ap
plications as a demo, with dummy data 
and no storage I/O. You can lay out your 
data or objects in memory in the way best 
suited for in-memory-only processing and 
the fastest execution of your algorithms. 

Once you ' re satisfied with the execu
tion of your demo app li cation, you can 
think about a production-level persistent
data store for your objects. You first decide 
what the unit of transfer is: which data 
should go to store and come back as a unit. 
The abi li ty to choose the transfer unit im
proves performance because you can bring 
all the data your application requires at 
one time. These pieces can be many dif
ferent objects or parts of objects-Kala 
doesn't care. 

For example, if the data you are using is 
a linked graph structure, you can either 
transfer the entire graph in one movement 
or call each node as you need it. You can 
also load a graph, excluding the contents of 
a large but rarely referenced field in each 
node. And you can bundle the graph with 
other data or choose another unit of trans
fer. The transfer unit can consist of bits 
and pointers spread all over memory. 

Using convenient calls to the API, you 
tell the software where the data is and 
where, within that data, the machine point
ers are. The persistent-data storage soft
ware takes care of the rest. It copies the 
data onto the persistent-data store and gives 
you a claim check in return. When you 
present the claim check, the server will 
promptly retrieve the same data and lay it 
out in the application memory. 

Types Without Limit 

Persistent-data servers can handle any 

thing that's made out of bits and pointers . 

This model neutrality makes a persistent

data server an ideal interoperabiHty point 

in the storage domain. It can reside below 

all other subassemblies and components 

that support only a few data organizations. 


Persistent-Data 
Servers 

• Maintain the structure of data 

• Perform like file systems 

• Offer database features 

In this respect, the role of a persistent-data 
server in the storage domain resembles the 
X Window System in the display domain 
or PostScript in the printing domain. 

For example, an object management 
system can interpret data as object slots 
and methods . Because a persistent-data 
server isn ' t bound to a particular notion 
of object, it can simultaneously support 
several types of objects. The access to and 
visibility of these objects are guaranteed to 
remain the same for different language 
systems, hardware platforms, and object 
management systems. 

Managing Visibility 

Conventional DBMSes and file systems 

treat transactions, access control, securi

ty, licensing, version control, and config

uration control as separate services . This 

practice has led to a proliferation of trans

action managers, security managers, con

figuration managers, and so forth . The re

sult is unnecessarily complex, large, and 

overhead-burdened products. 


A persistent-data server can work dif
ferently. It recognizes that all the services 
offered by traditional DBMSes are facets 
of the same basic problem: controlling the 
visibility of data. 

If you analyze the nature of a transac
tion comm.it in a conventional database, 
you find that it is a means of making new 
values visible to the rest of the world by re
placing the old values. Look at security 
grants: They are simply ways of making 
data accessible (i .e., visible) to qualified 
agents until access is revoked. You can 
think of a license as a means of making a 
data set avai lable (visible) to someone on 
the basis of prepaid rights. And a config
uration is the bundling of a collection of 
data so that it is always visible as a unit. 
Each DBMS has its own idea of how to 
implement the semantics of these services. 

Take transactions, for example. Many 
useful transaction models exist, because 
the needs of applications are different. Sev
eral useful access control schemes also ex
ist. Security is treated differently in each 
organization, and the licensing models of 
information vendors have unique needs of 
their own. Mathematically, all models are 
equivalent, because each can be used to 
implement any of the others. But in prac
tice, this leads to unwarranted complica
tions, overhead, and bulkiness. 

Persistent-data software should be dif
ferent. A persistent-data server like Kala 
doesn't provide a one-size-fits-all solution 
for each service. Instead, it provides a 
handful of primitives that you can use to 
build the right model for the application. 
Simple models, typical of conventional 
DBMSes, are supplied prebuilt. 

co/1/i11ued 



N a1ne the International 
Windowing standard that is 
the fastest, the most power
ful, the most flexible, the 
easiest to learn and use and 
now, thanks to Quarterdeck, 
the least expensive. 

YOU HAVE A CHOICE. You can develop your next gen
eration products today on the platform tha t spans DOS 
and UNIX, that has a ten year history of success, and that 
runs on PCs, Workstations, minis and mainframes, or you 
can wait for your competition to get there first. 

The X Window system is the world wide standard. From 
state-of-the-art CAD/CAM to the most powerful typset
ting programs, to the latest multimedia extensions. From 
IBM and DEC to HP and SUN and NCR and ... 

And you can develop X Window apps more easily and 
more quickly than you ever imagined. You 've never had 
so much power, with so little effort. 

THERE IS A BETTER WAY. X Window is the future . Take 
a look for yourself and you'll be convinced. (Anyway, you 
wouldn't want the other guy to have both the DOS and 
UNIX world markets all to himself, would you?) 

Call 800-354-3222 ext SG2 today to order your 

DESQview/X DEVELOPER'S TOOLKIT! 


DESOview/X X11 Starter Kit $50 
DESOview/X X11 Library Kit $300 
DESOview/X X11 Toolkit $750 
DESOview/X OSF/Motif Toolkit $150 

See last month 's Byte insert for a complete 

Technical Overview of X Window Programming! 
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Take a commanding lead over your competition, and put the power 
of X to work for you today! Return this card (in an envelope if you 
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Works the Way You Want 

wide variety of PCs and workstations graphical desk top instead of a menu, 
through your own PC. This feature is DESQview/X's Application Manager 
called remote computing. gives you buttons for opening a set of 

programs used in a project or even forIn the example to the right, Lotus 1-2-3 is 
running in its own 386SX PC. The window launching remote programs. What's more, 
at top center is a DOS window running on you can specify window size and color. 
aremote 486 PC under DESQview/X. And if you are using DOS text programs, 
Below left is a FrameMaker file running you can set them up so that the font 
on a remote IBM RS/6000 workstation in changes size as you change the size of the 
another part of the company. window. We call this feature scalable 

DOS windows (see the Lotus 1-2-3 
window at the lower right of the screen).Brand and Platform Freedom 

DESQview/X runs on 386SX PCs and 
above. And from within windows on Easy to Set Up and Administerthose PCs, you can use programs*running 

DESQview/X asks three questions: Doon any number of remote DESQview/X 
PCs if your network supports NetWare or you wish to transfer files to and from 
NetBIOS. Add DESQv1ew/X's optional other computers? Do you wish to use 

AWindow on the Network 
As you can see, DOS programs run alongside Microsoft Windows programs. 
You've seen this all before in our DESQview, right? Yes, but now there's more. 
DESQview/X lets you access and control a 

network interface for TCP/IP networks and 
you can also access programs running on IBM RS/6000s to HP 9000 to Sun 
workstations. And it works the other way, too: these workstations can view 
and use DOS and MS-Windows programs in their windows. 
• DOS graphics programs currently run only on your local PC . 

You can change menus, add sub-menus. Add menu items that run remote 
programs. Change commands. DESQview/X gives you a menu to use for 

your macros. And if you prefer a 

programs on other computers? and Do you 
wish other people to have access to programs on your computer? That's all 
it takes for DESQview/X to set itself up. DESQview/X incorporates QEMM
386 to assure maximum memory utilization and Manifest for easy 
diagnosis and problem-solving. 

Introducing DESOview/X"for DOS.
• ...... ~ --
1 • • INow everyone can access the power of the fastest PC-or workstation 

DESQview/X literally turns DOS PCs into graphical workstations. With 
DESQview/X, you can run DOS and Microsoft Windows programs 
simultaneously, view them in windows, transfer between them, create 
DESQview/X-global or program macros and manage your files. That 
makes computing lots easier, more productive, and more fwt 

With DESQview/X, youcan now rw1 programs and access files on 
other computers on the network and view them in windows on your 
own PC. Distribute tasks among computers based on their capabilities 
and available resources. 

li)IJ#!ll#!~tl!W 

Remote diagnosis and support is now a reality. 
With DESQview/X you can support, instruct; even 
remotely demonstrate programs rigl1t at your users 
computer. 

X W. d k t t' t' alyo~1 ave m ow wor s a rons, our op 1011If h 
'DESQv1ew/X to Other XSystems' T~P / IP Network 

...).Manager allows you to run workstation programs
remotely from PCs. 

For all this power, DESQview/X is stunningly 
easy to set up and use, and can run on any 386 or 486 

Cwith as little as 4MB RAM and 40MB hard disk. 

DESQview/X multiplies the power of networked PCs by erasing the 
boW1daries between computers; between programs and between users. 
Welcome to the limitless future of enterprise-wide computing. 
r _______ S!r~e 1,3! o~ ~~ir.:! ~r!!.______ __ ':'I 
V. f 
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Registered users or Quarterdeck products are eligible for a 
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OBJECTS OF SUBSTANCE 


THE KALA PUT/GET INTERFACE 
Client B's virtual memory 

1. . 

The persistent-data server manages persistence for data ofarbitrary bits and 
pointers. It preserves topological structure on loading the data into memory. It 
allows control over data's visibility by presenting potentially shared views on data 
elements in the persistent store. 

Managing Performance 
The performance of a persistent-data serv
er for a single user is equal to the perfor
mance of a good .file system when read
ing and writing the same data. Perhaps 
surprisingly, its relative performance im
proves when there are multiple users in a 
client/server configuration. This phenom
enon occurs partly because of the seek op
timization and shared buffering of com
mon data used by persistent-data servers 
and partly because it's not necessary for 
each application to open and close files. 

Kala, for example, is algorithmically 
faster than equivalent conventional tech
nology exactly when you need it most: at 
peak server loads. It uses a non-write-in
place strategy, never overwriting a prior 
value. This particular feature gives it an ef
fective 50 percent update performance ad
vantage in transaction-context applica
tions (e.g., on-line transaction processing). 
It requires only 1 + lln disk accesses per 
update (one to write the new data to free 
storage and a fraction to record the com
mit where the commit record is shared 
with other transactions). A high-perfor
mance conventional DBMS must have 2 + 
lln disk accesses for the same task (one to 
write the former value in case of a crash, 
one to write the new data back over the 
former value, and a fraction for the com
mit). This performance gain is not at the 
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expense of data reliability and recover
ability. 

Persistent-Data Servers vs. 
Object Databases 
Any quality OODBMS can recover all 
transactions that have been committed, 
even if they were performed only mil
liseconds before a crash. Persistent-data 
servers can do the same, working as fast as 
less reliable systems (i.e., file systems). 

Many conventional OODBMSes, which 
perform well as single-client applications 
with systematic access patterns, degrade 
badly in multiple-client applications, such 
as groupware, or when used concurrently 
by different applications that randomly ac
cess large pools of data. Many OODBMS
es are tuned to display quick response to 
predictable access patterns. Thus, they of
ten achieve local (i.e., per-client) opti
mums at the expense of global (i.e., across
client) slowdown. 

Some OODBMSes improve object
faulting performance by page-mapping 
databases using the file-mapping facilities 
of the operating system. In this instance, 
the unit of transfer is the fixed-size virtu
al-memory page (or a multiple of it). These 
OODBMSes show no sensitivity to the ac
cess patterns of the application. 

For example, an application may need 
records scattered throughout a database. 

In a page-based OODBMS, a 4- or 8-KB 
page may be brought into memory to get 
an object that may be only a few hundred 
bytes. The remainder-perhaps 80 or 90 
percent of the total space and access time
is wasted. The OODBMS may be perform
ing well, but the application grinds to a 
halt due to thrashing in the operating sys
tem's page manager. 

In contrast, a persistent-data server's 
user-specified units of transfer should elim
inate internal fragmentation. You get only 
what you requested. In a multiuser envi
ronment, this feature also takes care of the 
severe security loopholes introduced by 
page-mapping-based approaches, another 
acute real-world problem. 

In conventional systems with single 
users, you can overcome thrashing and 
other performance problems by having the 
user manually cluster the data, relying on 
the programmer's ability to predict the ac
cess patterns of an application and to op
timize the database for that application. 
However, this traditional technique breaks 
down badly when one application needs 
one selection of data from the database 
and a second application, perhaps running 
concurrently for other users, needs differ
ent selections. The result is less-than-op
timal global behavior. 

Persistent-data servers offer an alterna
tive. Kala, for example, doesn't use such 
local optimizations. Instead, it uses access 
history to dynamically rearrange the store 
so that global optimization occurs. If there 
is only a single user application, the soft
ware should be able to achieve clustering 
as well as the best manual packing. It also 
should give globally optimum performance 
in multiple applications without requiring 
the services of an expensive database ad
ministrator to tune the clustering. 

Moving Forward 
Persistent-data servers such as Kala pro
vide a new and exciting middle ground 
between the performance of file systems 
and the capabilities of database managers. 
They are particularly useful as the under
pinnings of object stores because they 
maintain the structure of the data on the 
disk, making it independent of the appli
cation that created it. 

More and more, applications need ac
cess to complex data types, and increas
ingly, applications must support multiple 
users in distributed environments. From 
flat files to objects, persistent-data servers 
can handle them all. • 

Sergiu S. Simmel and Ivan Godard are the 
cofounders of Penobscot Development. 
You can reach them on BIX c/o "editors " 
or on the Internet at kala@world.std.com. 

mailto:kala@world.std.com
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Stay on top of current events, Your entire family will benefit 
business trends, sports, the from the complete, regularly 
weather, and the world of updated Academic American 
entertainment with USA TODAY~ Encyclopedia from Grolier's® 

No matter what you're interested in, satisfy 
your curiosity about the world and the people 
in it with the National Videotex Network (NVN). 
Easy to use, with high resolution graphics, and 
an even better-looking price. And NVN features 
AT&T's state of the art digital network. 

For just $5.95 a month, NVN gives you 
unlimited access 24 hours a day to over 80 
basic services including news, sports, financial 
information, games, entertainment, education, 
and so much more. You get 60 free electronic 
mail messages a month, with additional 
messages costing only 20 ~ each. 

---

Keep up-to-date with stock American Airline's EAASY SABRE® 
market quotations on Financial reservation system lets you shop 
Market Quotations. Also check for the best fares and make your 
commodities, currencies, options, flight, hotel and car reservations 
and bonds. online. With EAASY SABRE you 

can plan every business trip and 
family vacation with ease and 
efficiency. 

You'll experience "real-time" conversation 
on our exclusive, premium service, Let's Chat 
USA,®where you can meet and talk with 
hundreds of people throughout the country. 

For only $5.95 a month, there's no reason 
not to satisfy your curiosity. To join NVN simply 
set your 1200 or 2400 baud modem and dial 
800-336-9092. Upon connection enter 
BM920L then press <Return>. Call now to 
order and receive your software absolutely free . 

800-336-9096 
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At the heart of most corporate information systems-and agood number of smaller ones-is a database system that stores and retrieves information of value 
to an organization. Most databases installed over the past decade have been of the relational type, but with the increasing importance of complex data types 

(e.g., those used in multimedia applications that are not easily handled by relational systems, some organizations are moving to\l'ard OODBMSes 
(object-oriented database management systems) to handle their storage needs. Listed below are some of the major players in the OODBMS market. 

Gemstone 
The Gemstone 00 BMS is 
the centerpiece of a complete 

Itasca Systems, Inc. 
7850 Metro Pkwy. 
Minneapolis, MN 55425 

Object Design 
1 New England Executive a?ark 
,Burlington, MA 01803 

0' ~echnology 
BP W5 
78153 Le Chesnay 

(612) 851-3155 (617) 270-9797 Cedex, France object-odented application 
development environment 
from Servio. In conjunction 
with GeODE, Servio ' s ob
ject-oriented rapid develop
ment system, Gemstone lets 
you create GU -based multi
media appliGations wi fhout 
having to know how to pro
gram in C++. GemStone stir,> 
ports a client-server architec
ture and provides gateways 
to RDBMSes (relational data
base management systems). 

Servio Corp. 

1420 Harbor Bay Pkwy., 

II 


Suite 100 -n. 

Alameda, CA 94501 

(800) 243-9%9 
(510) 748-9369 

fax : (510) 748-6227 

Platforms: VAX/VMS , ltrix, 

IBM RISC System/6000, 

Sparcstation, OS/2, Windows, 

and Macintosh. 
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Itasca Distributed Object 
Database Management 
System 
ftasca is an OODBMS based 
on the Orion project at Mi
croelectronics Computer and 
Technofogy. Itasca features 
dynamic schema modifi ca
tion, letting users at one site 
continue to access the data
base even while modifica
tions are be~ng made to the 
database schema at another 
site. Itasca stores its methods 
with its objects and not in· 
another program space. This 
permits multilanguage access 
to the objects. Itasca comes 
with a complete suite of man
agement utilities. 

fax: (612) 851-3157 
latforms: Various workstation 

systems. 
Circle 1156 on Inquiry Card. 

Objectivity/DB 
Objectivity/DB is designed 
to support multiuser applica
tions sucl;l as ECAb, MCAD, 
CASE, publishing, and mul
timedia that are not well sup
ported by RDB~S technol
ogy. Objectivity/Dl3 provides 
interoperability between the 
many platforms it supports in 
the form of !{ansparent byte 
ordering, floating-point rep
resentation, and alignment. It 
features pee:i;-to- eer com
munications, strong config
uration management support, 
and flexible data modeling. 

Objectivity, Inc. 
8001£1 Gamino Real .~.•. 

,Menlo Park, CA 94025 
(415) 688-8000 

Platforms: Silicon Graphic~ 


[ndigo, Ultrix, VAX'/VJvlS-, HP 

9000, BM°RISC System/6000, 

Sun-3, and Sparcstation . 
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ObjectStore 
ObjectStore is a client-server 
OODEMS designed to facil
itate cooperative> wor,kgroup 
activities and the storage and 
retrieval of mu~~imedia data 
types. ObjectStore features 
single- evel storage, which 
doesn t differentiate between 
an object in memory and an 
object on disk. 

fax: (617) 270-3509 

Platforms: Windows 3.x" 

Sun-4,JBM AIIX 3.1 , DEC 

Ultrix4.1, P-U , andUnix 

System V release 4.0. 
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OntosDB 
Ontos DB is a di stributed-ob
ject database that uses objects 
'throughout the system. It is 
designed to acilitate work
group computing; the !ates~ 
release (2.2) uses high-con
currency object technology 
that makes it possible for 
many users to access specific 
objects simultaneously. Ontos, 
Tnc., s pglies n nge of de
velopment tools 'or the On
tos DiB system. 

Ontos, Inc. 
3 Burlington Woods 
Burlington, ~~ 01803 
(617) 272-7110 

fax: ( 17) 272-8101 

J'latforms : Sun-4, Sparcstation , 

SCO Unix, HP-U X, Domain, 

BM£(SC System/6000, OS/2, 

and DECstation. 
Circle 1159 on Inquiry Card. 

0' 
Initially designed and devel
oped wj thin the Altair re
search consor tium, 0 2 is a 
cl ient-server OODBMS that 
provides a complete applica
tion development environ
ment. Among the tools that 
come with the system are a 
query language, a user-inte ·
face generator, an object 4GL 
(fou1th-generation language), 
and a graphieal programming 
environment. 

Platforms: Various Unix-based 

workstations. 
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-~ UniSQIL/X Database 
Management System 
UniSQL/X is a unified rela
tional and object-oriented 
DBMS that provides objec 
oriented data handling in an 
ANSI SQL (Structured Query 
Language)-compliant envi
ronment. In the UniSQL/X 
environment, the relational 
aspects of the system are an 
instantiation in the object-ori
ented class hierarchy. The 
system thus retains re~ational 
behavior-and SQL coll)pat
ibility-while at the same 
time supporting the rich data 
types ot· an OODBMS. 

UniSQL, Inc. 
9390 Research IT, Suite 220 
Austin , TX 78759 
(512) 343-7297 

fax: (5J 2) 343-738;, 

Platforms: IBM RISC Sys

tem/6000 under AIX and 

Sparcstations and compatibles. 

Circle 1161 on Inquiry Card. 


Jn clusio11 in the resource guide should 

1101 be taken as a BYJTE endomement 

or reeommendation. likewise, omis

sion from the guide should not be tak

en negatively. The i11fon11atio11 here 

was believed to be accurate at rhe 

time ofwriting} but BYTE cannot be 

respons ible for omissions, errors, or 

changes that occur after compilation. 
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SOLUTIONS FOCUS;Adding Sound to Presentations 

GRAB YOUR 

AUDIENCE 

WITH AUDIO 

Sound boards and c omputers can help with the visual 

part of a presentation, but don't you 
software can jazz up often find yourself talking over your 

your presentations visua ls as if they were overheads 
or slides? With just a little more ef

fort, you can also use the computer to grab 
TOM YAGER AND your audience by its ears. Technology has 
RICK GREHAN advanced to the point where it 's inexpen

sive and easy to add aud io to business pre
sentations. 

In this review, we've assembled 20 audio products for the PC, Macintosh, and 
Amiga that help you bring sound to your presentations. These products represent 
three basic categories: sound boards, digital audio editors, and sequencers. 

To test these products , we built the audio component of a business presentation. 
We began with canned MIDI music and digitized production music from Voyetra 
and Prosonus and added our own CD audio and narration. We also played custom 
MIDI music into the sequencers we tested. The most important factors for us when 
evaluating each product were how well it worked, how easy it was to use, and 
what quality of sound it produced. 

Intuitive Software Meets Less Expensive Hardware 
You don't have to be a recording engineer to add audio to your presentations. Sam
pling rates, kHz, MIDI tracks , and time codes may be strange terms for many com
puter users, but editing programs and sequencers have interfaces that make the job 
of acquiring and manipulating sounds an approachable task . While some of the 
packages have interfaces that resemble the control panel of an engineering console, 
others look very much like an ordinary tape deck . These desktop-studio programs 
are doing for digital aud io what desktop publishing programs did for design and page 
layout: making a technology accessible to nonexpert users. 

Besides intuitive software, the other element bringing digital audio to the mass
es is less expensive, higher-quality sound boards. You can now buy a board that gen
erates CD-quality sound for less than $500. Combine that with editing and se
quencing software and you have everything you need to make your next presentation 
really sing. 
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\JTE ACTION SUMMARY 

• 	 WHAT AUDIO PRODUCTS DO 
Sound boards, editors, and 
sequencers enable you to produce, 
record, and edit the audio 
component of a presentation . 

• 	 LIKES 
You don' t have to be a 
recording engineer to develop 
audio for a presentation; 
sound boards are sounding 
better and costing less; 
audio-editing software makes it 
easy to manipulate sound files . 

• 	 DISLIKES 
Digital audio consumes vast 
amounts of disk space. 

• 	 RECOMMENDATIONS 
Buy a good 16-bit audio board . 
Turtle Beach Systems' Multi
Sound, Digidesign' s Audiomedia 
II , and SunRize's AD516 are all 
excellent choices . In the lower
price category, the Media Vision 
Pro Audio Spectrum 16 and 
Roland SCC-1 GS are terrific. 
Then decide if you need to work 
with MIDI files, digital audio files , 
or both . Your source for sound 
will determine what type of 
software you need. 

It Takes Three to Tango 
We' ll begin with some detail s about the 
three product categories we tested. A dig
ital audio bom·d accepts input from an ana
log source (e.g., a microphone or a CD 
player) and turns it into a file that you store 
on your hard drive. You can then play the 
fi le back, with the board turning the digi
tal data back into analog signals that can go 
to headphones, an amplifier, speakers, or 
any other dev ice that accepts line-leve l 
audio input. 

Two fac tors determine how accurately 
an audio board reproduces sound: sample 
rate and resolution. The sample rate, mea
sured in kHz (i.e. , thousands of cycles per 
second), determines how many times per 
second the sound board samples the in
coming audio signal and digitizes it. The 
higher the sample rate, the better the qual
ity . High sample rates, however, consume 
lots of di sk space . Resolution refers to the 
number of bits used to store each sample. 

Dig ital audio editors drive the sound 
boa rds to capture and play back sound, 
usually at varying rates and resolutions. 
They al so let you edit the digital data, cut
ting and pasting it, making it fade in and 
out, and "overdubbing" one digital audio 
file on another. It 's here that the di gital 
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ADDING SOUND TO PRESENTATIONS 


audio portion of your presentation comes 
together, so when we looked at the edi
tors, we paid special attention to the qual
ity of the interface. 

MIDI sequencers capture and play back 
music by turning the notes and related 
events (e.g. , presses of the sustain pedal) 
into a compact stream of digital data. The 
sound itself is not digitized , just the rep
resentation of the notes, so sequencers can 
adapt MIDI music to change the instru
ments and the tempo, adj ust a note 's du

ration, or even acid notes and move notes 
around . 

You don ' t have to be a musician to use 
a sequencer. To develop presentations with 
an audio bang, you need a seq uencing 
package to tailor a piece of music to your 
particular show. And you don't have to 
have the composi ng genius of Duke Elling
ton: There are lots of prepackaged music 
files th at you can edit with a seq uencer to 
fit your presentation. (For more about se
quencers, see the text box " The Aclvan-

ARE YOU SPENDING 

TOO MUCH TIME 


DRAWING FLOWCHARTS? 

YOU NEED FLOW CHARTINGTM3. 

LJ 
0Every day, professionals worldwide save time 

and money using Flow Charting 3. It's fast, 
efficient, easy to use., and always produces l'JlO ' l' l! ll VI 11.\lh•presentation-perfect charts and diagrams. L:::J . ·%> .. 
With Flow Charting 3's built-in flexibility, 


variety 
you can create customized charts using a 

of shapes, lines, and text- ~~~~ ' 
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Plus, Flow Charting 3 is now avai lab le in a 

LAN version. Making it easy to share files and set 

up work groups for specific projects. 


And it's backed with free technical support and a 

90-day no-risk guarantee. So if you're spending too 

much time drawing charts, call for a free demo and 
 ,,• 
see for yourself what makes Flow Charting 3 the 

best-selling flowcharting softwai·e. 


See your dealer today! Or for a 

free interactive demo disk,call 
 PATION &PATIDN1-800-525-0082, ext. 112 Sof t w a re Co rp ora t ion 
International: 408-778-6557, ext. 11 2 
Ntwc ll is :1 registered trade mark or No,·ell, Inc. 

Excellence in charring 1heflow of ideas! 

Patton & Patton Software Corp. 485 Cochrane Circle, Morgan Hill, CA 95037 
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tages of Sequencers" on page 192.) 
Most of the sequencers we tested visu

ally resemble a tape recorder. Those that 
are MIDI only-all the PC sequencers 
covered here are MIDI only; some audio
and-MIDI seq ue ncers on the Mac are 
avail ab le in MIDI-only form-allow ei
ther direct editing of the MIDI data in nu
meric form or provide some variant of the 
" piano-roll" representat ion of notes. This 
latter technique of displaying data shows 
notes as rectangles on the screen; time is 
indicated on the hori zonta l axis and pitch 
on the vertica l ax is, so the display looks 
like a player-piano roll stretched hori zon
tally across your screen. 

The sequencers that can handl e both 
digital audio and MIDI d~5play audio sig
nals as graphical waveforms, with time on 
the horizontal ax is and amplitude on the 
vertical axis. All sequencers allow you to 
cut, paste, insert, and delete regions of the 
waveform much as you would manipulate 
a graphical image in a paint program. 

Synchronization is a critical issue when 
it comes time to commit your composi
tion to a final tape, particularly if the com
position is the sound track to a videotape. 
You want to make sure that the audio (i.e. , 
music or narration) comes up at the ap
propriate visual cue. The simplest syn
chronization mechanism-which all se
qu encers ca n rece ive and ma ny can 
transmit-is the MIDI time clock (i.e., the 
timing packets sent down a MIDI cable at 
regul ar intervals). A more accurate mech
ani sm is MTC (MIDI Time Code), which 
is the MIDI equivalent of SMPTE, the So
ciety of Motion Picture and Television En
gi neers' sy nchronization mechani sm that 
video systems use to align sound tracks to 
video frames. SMPTE-to-MTC convert
ers are widely avai lab le, and all the se
quencers we tested for this review accept 
MTC synchronization . (See the table for 
other features of the sequencers we re
viewed.) 

To test the PC products, we used a Uniq 
486/50 EISA cube with 8 MB of memory, 
running Windows 3.1. We used an En
soniq EPS 16-Plus sampling keyboard to 
create and play MIDI music. To test the 
Amiga products, we used an Amiga 3000T 
tower system with a 25-MHz 68030, 7 MB 
of RAM, and an Ensoniq keyboard. We 
used a Roland SCC- l GS sound card to 
test PC and Amiga MIDI sequencers. To 
test the Mac products, we used a Mac II 
with 8 MB of RAM mnning System 7.0. A 
Roland Sound Canvas and Synth Plus 10 
connected via a Passport Designs MIDI 
inte1face made up our MIDI test network. 
A Fostex MN-50 mixer/compressor helped 
during mi x-down when the spaghetti of 
cables got too thick. continued 



IN A HARSH ENVIRONMENT, AN ORDINARY PC tests, we shake, bake and beat them like there's no tomor

IS A DEAD PC. A lot of PCs do well to survive a desk row. Because with an ordinary PC, there may be none. 

top. But on the production floor or in the field , the dust, OUR PCS ARE THE BEST BECAUSE THEY'RE 

heat, vibration and traffic can finish an ordinary BUILT FOR THE WORST. We design our 286, 386 

lfYouNeedA 

PC That Will Go 

Through Hell,


Get One Thats

BeenThere. 


PC-and your operation- in a hurry. Even if your PC has 

to withstand hell, your business doesn't have to. As long 

as you're using ruggedized PCs from Texas Micro. 

OUR PCS TAKE A BEATING FROM THE 

FORTUNE 100. In fact , 70 of them put Texas Micro 

PCs through the wringer every day, in everything from 

industrial applications to severe office environments. 

And we don't spare our PCs, either. During factory 

and 486 systems using rugged 

design techniques that give them 

up to three times the life expec

tancy of other PCs. 

Our passive backplane, for 

example, gives you instant access 

to plug-in CPU cards and compo

nents, reducing Mean Time To 

Repair to under 10 minutes. 

We shock-mount the drives 

within our nickel-plated, all-steel 

chassis to withstand vibration. 

We implement VLSI and PAL 

technology to increase component 

reliability. And we use positive 

airflow filtration to reduce contam

ination and system heat. 

STRONG SUPPORT IS OUR 

STRONG SUIT. We provide toll

free technical assistance and a 

regional network of field application engineers. We also 

customize PCs to meet your particular specifications. 

FIND OUT WHAT OUR PCS ARE REALLY 

MADE OF. Call us for complete product information 

and specifications. Or send in the attached card. 

But don't delay. The path

way to hell is paved with good 

intentions. 

- TEXAS 

l l lMICRO 


Ruggedized Benchtop 
• I 0 option slots, 2 drive boys 
• Nicke~loted, steel chassis 

• 100,000 hr. MTBF* power supply 

• Extra smoll foolprinl 

Ruggedized WoritstationRuggedized Rackmount 
• 9 option slots, 2 drive boys• 14 option slots, 3 d rive bays 

• NH/\A4 compliant • Nickel-ploted, steel chmsis 
• 100,000 hr. MTBF• power supply• 100,000 hr. MTBF* power supply 
• CRT/CPU in one unit • Complete front panel accessibi lity 

• VGA moni!or• l d ~ VGA M uhi sync monitor 

Ask A Few Tough Questions: 1-800-627-8700.7 

All !rode names referenced ore the r.ervice mark, trademark or registered lrodemo rk of the respective manufacturer. *Mean Time Between Fa ilure . t European inquiries colt 31 ·36-536-5595. Other inlemalional inquiries coll 1-713-9 33-8050. 
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Gain speed in your 
problem solving 
and confidence 
.
1n your answers 
with Maple V... 

3-D Tube Plot created with Maple V. 

The symbolic math software for 
engineering, science, and 
education professionals. 
Maple, developed at the University of 
Waterloo, is.today's most complete symbolic 
math package, and it's now available from 
MathSoft, the makers of Mathcad. Maple's 
comprehensive library of over 2,000 built-in 
functions and easy-to-use interactive 
environment delivers a maximum strength 
program in a surprisingly uncomplicated 
package. 

•Provides power and flexibility. 
You won't believe that something so 
powerful runs on everything from 
supercomputers to computers with as 
little as 1MB of memory. And Maple's 
flexibility makes it easy to share files 
across all platforms. It's completely 
programmable ... and Maple's user 
interface supports natural mathematical 
calculations, so you can request an 
infinite variety of computations and graph 
your output in two or three dimensions. 

• 	Use for a wide range of applications. 
Maple is ideal for a wide range of 
applications, including helicopter blade 
design, VLSI design, chemistry, satellite 
guidance systems, econometrics, electrical 
engineering, and applied mathematics 
to name just a few. Maple frees you from 
the "bookkeeping" of complex calculations 
and lets you concentrate on modeling and 
problem solving. 

Call us toll-free at 800-628-4223 
or use this coupon to request 
more information on Maple. 
In Massachusetts call 617-577-1017 or 
fax this coupon to 617-577-8829. 

[ ] Yes! Tell me more about Maple. 
Name____________ 

Title _ _ _______ ____ 

Company or institution______ 

Address___________ 

City State___Zip _ _ 

Phone(__)______ ____ 

Mail this coupon to: 
MathSoft, Inc. 
201 Broadway 
Cambridge, MA 02139 
USA 

895 Maple 
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' AUDIO BOARD!§ 

AudioMaster 
Omni Labs' AudioMaster is the first board 
we've seen that adheres to the Media Mas
ter Sound Standard developed by Ensoniq 
(a maker of professional keyboards and 
musical equipment) to create synthesized 
music. The Media Master Sound Standard 
uses a 68008 microprocessor and on-board 
instrument RAM. 

The AudioMaster board uses down
loadable wave tables, or short recordings of 
sounds (e.g., those made by real instru
ments), as the basis for its synthesis. Not all 
of the AudioMaster's instruments were 
sampled from the real thing-Omni Labs 
took some shortcuts to conserve wave
table memory. But those that were sam
pled (e.g. , drums and piano) sounded au
thentic enough. The board delivers 
24-voice polyphony. The fact that the wave 
tables reside in RAM means that they can 
be changed. The AudioMaster board that 
we tested had no provision for download
ing new instruments. 

The AudioMaster ' s digital audio sec
tion suppo1ts a maximum 44.1-k.Hz sample 
rate, with a resolution of 12 bits. Twelve
bit audio is a very noticeable step up from 
8-bit. However, 60 seconds of 12-bit audio 
take up as much disk space as 60 seconds 
of 16-bit audio. 

The AudioMaster is limited to mono 
digitizing, regardless of the sample rate. 
We don ' t think that ' s too limiting (mono 
recording is a good way to keep files to a 
reasonable size) , but it ' s certainly a valid 
point of comparison. 

Omni Labs ' board comes bundled with 
a useful selection of software split between 
DOS (Yoyetra's Sequencer Plus Jr. and 
PG Music's Band in a Box) and Windows 
(Yoyetra' s WinDAT digital audio re
corder/editor, First Byte's Monologue 
speech synthesis, and a program for play
ing audio CDs). The board ' s software is 
all installed through an automated pro
gram that first checks its ability to com
municate with the hardware. 

The board ' s overall quality is good. 
There is a nondefeatable automatic level 
control on the digitizing input, which flat
tens the dynamics of files recorded with 
it. The digitized audio caiTies some audible 
high-frequency noise, and the synthesizer 
output suffers from noticeable hiss when 
you hear it played through good head
phones or speakers. 

Still, we think that the AudioMaster's 
mostly great-sounding instruments with 
hiss are preferable to FM synthesizers, no 
matter how clean. As an inexpensive step 
up from an 8-bit FM synthesizer-based 

sound board, the AudioMaster, at $299, is 
a good choice. 

MultiSound 
For $599, Turtle Beach Systems ' Multi
Sound board delivers uncompromising 
quality for both digital audio and synthe
sized music. The Mu\tiSound' s digital au
dio is among the best: 16-bit stereo at 44.1 
kHz. It is a fully MPC-compatible board 
that can play audio files created elsewhere, 
and it's capable of recording audio for 
playback on non-16-bit boards . While the 
MultiSound ' s sound is costly in terms of 
disk space ( 176.4 KBps of digitized au
dio), the quality is out of this world. We 
haven ' t found a PC board that sounds bet
ter than MultiSound. 

Music synthesis on the MultiSound is 
handled by an E-mu Proteus chip, which 
can produce 32 simultaneous voices from 
a ROM-based selection of instruments . 
The chip specializes in realistic-sounding 
acoustic instruments; its piano, strings, 
and ensemble horns are very impressive, 
and the drum sounds are clean , realistic, 
and hard-hitting. 

Compared to other MPC-compatible 
boards, the MultiSound is sparse on op
tions; except for software (e.g., a Proteus 
patch librarian and the Wave digital au
dio editor reviewed elsewhere in this arti
cle), there are no available add-ons. The 
board does have a nine-pin connector for 
hooking up a MIDI cable, but you can ' t 
get Sound Blaster compatibility or a CD
ROM controller. The back panel is sim
ple: '/,-inch stereo input and output jacks 
and a recording-volume control knob . 
Standard software includes a Windows 
mixer, a diagnostic tool , and a front-panel 
emulator that lets you adjust the Proteus 
chip' s settings as though you were using a 
stand-alone MIDI box. 

Some might worry that the E-mu Pro
teus synthesizer chip isn ' t part of some 
widely implemented emerging standard, 
like the Roland GS chip. Standards aren't 
quite as important here, however, since 
Windows' MIDI Mapper tends to iron out 
the differences in instrument assignments 
between synthesizers. As long as the over
all quality of sound is still suitable for pro
fessional use (which the MultiSound 's E
mu is), adherence to a standard other than 
General MIDI isn't all that important. 

The combination of superclean digital 
audio with the stunning Proteus synthe
sizer makes the MultiSound the perfect 
choice for demanding professional appli
cations. At its newly reduced price, it's an 
excellent deal. continued 
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Fault-Tolerant File Servers, Fast as 5.5 ms 

Today's network managers face more mission-critical anything go wrong with the primary drive. If a fault 

data residing on individual servers. MicroNet knows occurs with the CPU, the complete drive chain can be 
you need cost-effective storage solutions offering the moved to an ISA, EISA, or MCA workstation using a 
ultimate in performance plus protection. MicroNet host adapter to create an instant file server! 

We've engineered our storage systems, featuring MicroNet systems offer full protection all the way 
Seagate high performance drives, to MicroNet versus aTypical RAID sDisk Array to the controller card level. Our 
optimize the built-in features of . , , NetWare device drivers allow a 
NetWare. By spanning multiple Elite-2 disc drive to be changed on-the-fly. 
hard disc drives, and multiple host And we offer these features without 
adapters, access times drop as low as being locked into a proprietary 
5.5 ms and sustained data transfers software or hardware system. 
climb to an astonishing 12 MB/sec. Protection while minimizing down-time is one side 

But there is another side to the story. Your data of the story. Productivity is the other. By utilizing a 
needs protection. If a server goes down, rapid data MicroNet high performance storage solution, you get 
recovery is essential. Mirroring the hard disc system performance plus protection. Call MicroNet today for 
creates an on-line duplicate of the data, should more information. 1-714-581-1540, 

Performance Plus Protection, Without Compromise. 

MicroNet Technology, Inc. 

2DMASON • /RV/NE, CA 92778 • TEL: (774)837-6033 • FAX: (774)837-7764 

AppleLink: MICRONET. SLS • Compuserve: 76004, 76 7 7 

SeagafeandtheSeagafelogoarereglsleredlrodemarl<s, andENte/sahodemarl<olSeagateTechnology, lnc. AJ/othertrodemorl<saepropertyoltheirrespectiveoW1161>. 
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0 Stereo Enhance 

~Loudness 

Pro Audio Spectrum 16 
This is the best PC sound board in its price 
range. The $299 board from Media Vision 
mixes top-quality digital audio (44.1 kHz, 
in stereo, in 16 bits) with a fitting array of 
standard software. 

Installation is easy, with all the board's 
options being software-programmable. It 
has the widest range oflRQ and DMA set
tings of all the boards tested. A DOS in
stallation program configures and tests the 
board (and can be used to reconfigure it 
later). The DOS installation launches Win
dows, loads the Windows drivers, and cre
ates a program group for all the Windows 
applications. 

A pair of programs, Pocket Recorder 
and Pocket Mixer, provide quick access 
to digital audio recording and playback 
and input-source mixing (see the screen 
above). Pocket Recorder is just right for 
a lot of quick digital audio work, and it's a 
big improvement over the standard Win
dows Sound Recorder. Pocket Recorder 
won't Jet you do cut-and-paste editing, but 
it does let you record in stereo and set the 
recording rate and resolution. 

Pocket Mixer is a compact, attractively 
presented control panel from which you 
set the volume, bass, treble, and balance 
for each of the Pro Audio Spectrum 16 's 
inputs. You can then save your settings in 
a file and reload them later. 

Media Vision also includes a more ca
pable mixer, through which you can se
lect which audio inputs will be recorded, 
view sound levels, and switch in loudness 
and stereo-enhancement filters (the latter 
fattens the sound with a nice delay effect). 
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The Pro Audio Spectrum 16 sounds 
great. Audio digitized at the 44. 1-kHz rate 
and 16-bit resolution plays clean ly, a l
though some hiss becomes evident if you 
turn the board's master volume up too 
high . Even quiet digitized musical pas
sages, played through a sensitive amplifi
er or profess ional headphones, come 
through clearly. For a business presenta
tion, the Pro Audio Spectrum 16' s digital 
audio reproduction is impressive, although 
it's not as good as that of the higher-priced 
MultiSound. 

SCC-1 GS 
Roland's $499 SCC-1 GS is a board-level 
version of the company's knockout Sound 
Canvas external MIDI synthesizer mod
ule. Like the Sound Canvas box, the SCC
1 uses Roland's PCM technology to bring 
up to 24 simultaneous voices (some in
struments use up to two voices) of won
derfully clean music to PCs. What is true 
of the SCC-1 is also true of the external 
Sound Canvas module. 

The SCC-1 ' s sounds (like those pro
duced by the Proteus chip on the Multi
Sound) are based on pulse-code modula
tion, so they are clean and realistic. The 
acoustic instruments are supplemented 
with a solid selection of obviously syn
thetic sounds that provide dreamy back
grounds and rocking leads. In fact, the only 
thing that places this board a bit behind 
the MultiSound is the limi t on the num
ber of voices. Some of the board's richer 
sounds, including orchestral sounds and 
synthesized pads (both used heavily in pre
sentations), use two voices for each note 

played, cutting the number of simultaneous 
voices to as few as \ 2 . This might leave 
you scrambling to find a way to orches
trate your music using as few two-voice 
sounds as possible. That shouldn ' t be hard; 
for most two-voice sounds, there are suit
able one-voice alternatives, and staple in
struments (e.g., acoustic piano and drums) 
are done with one voice. 

Polyphony limits aside, the SCC-1 's 
sound is very clean and professional, re
alistic when it needs to be, and worthy of 
inclusion in your most important presen
tations. The on-board effects give the SCC
1 a slight edge over other synthesizer 
boards. The effects are simple-chorus 
and reverb-but they can have a dramat
ic impact on the perceived quality of your 
music. 

This board is MIDI only; it has no dig
ital audio or CD-ROM controller capabil
ities. In a typical Windows setup, you must 
route the output of the SCC- I to the aux
iliary input of your digital audio board and 
use the board's mixer application to bring 
the SCC-1 ' s signal through. 

You can use the SCC-1 to replace the 
FM synthesizer included on so many Win
dows sound boards. The improvement in 
quality is significant. 

SoundStudio 
Cardinal Technologies ' $269 SoundStudio 
was the most difficult of the tested boards 
to configure and install, and it produced 
what our ears judged to be the poorest
quality sound. The board itself is loaded 
with settings; nothing is software-config
ured. Software installation is straightfor
ward, but if the board's factory-supplied 
settings aren't right, expect to have some 
trouble, both with the poor documentation 
and the necessary yank-adjust-replace-test 
cycle. To its credit, the SoundStudio comes 
with MIDI cables and drivers for the on
board SCSI CD-ROM controller; these are 
typically options with other boards. 

SoundStudio's software bundle is sup
plied entirely (except for the SCSI driv
er) by Voyetra, and the Windows software 
includes only the WinDAT digital audio 
editor, a "jukebox" MIDI/audio-file play
er, and a mixer. The board is capable of 
recording in stereo at 44.1 kHz (with a res
olution of 12 bits), but the supplied Win
DAT was only willing to record up to 22 
kHz. Wave for Windows drove the board 
at its highest rate, but regardless of the 
rate, the quality of the digital audio out
put was poor. Even though the board 
passed the CD's line input through to the 
speakers cleanly, both 22- and 44.1-kHz 
recordings were distorted and scratchy. 
We tried several board adjustments, only 
to find that some settings locked up our 
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learn More with Computer Books from Abacus 


Sound Blaster Book 
This book is your guide to the 
Sound Blaster: from insta llation 
10 custom programming. Includes 
an overview of thedifferent Sound 
lllaster boards, many spec ific 
software productsand much more. 
Also includessimple MIDI sys tem 
to use with your Sound lllaster. 

#8 164. ISBN 1-55755- 164-2. 
$34.95 with 3Yi ' co mpani on 
diskene. 

OS/2 2.0 Complete 
From installation and overview, 
to masterin g the Presentati on 
Manager, you' ll \earn how to take 
ful l adva nta ge of thi s new 
operating environment. 
#81 57. ISBN 1-55755 -157-X . 
524.95. 

Stepping Up To 05/2 2.0 

The upgradcr's guide to learning 

OS/2 in a hurry. 

#Bl 60. ISBN 1-55755-1 60-X. 

S\6.95. 


DOS 5.0 Complete 
Special Edition 
Learn the ' ins and outs' of the new 
DOS 5.0. 

Us in g the new SHELL. EDIT, 
DOS~KEY , and QBASIC 

Complete comprehensive DOS 
command reference section 

Includes Tempest soft ware 
the graphic shell fo r DOS 5.0 

#B IS I. ISBN 1-55755- 15 1-X. 
$39.95 with Tempest and utilities 
diskette. 900 pages. 

PC Intern 
The encyc lopedia of DOS 
programming know how for the 
professional programmer. Includes 
para llel workin g exampl es in 
Tu rbo Pascal, C, BASIC and 
assembly language. 

DOS and BIOS in te rn al 
structures and functions 

Programming video card s. 
sound, TSRs 

#B145. ISBN 1-5575 5-1 45-6 . 
$59.95 with over 2mb of source 
code on one diskette. 1300 pages. 

Turbo Pascal 
for Windows 
Int rodu cti on to the stand ard 
elements of Turbo Pascal. 

Development of the Wi nCrta, 
WinCrt and WinDOS units 

Comprehensivecoverage of the 
Object Oriented Programming 
(001') feat ures 

#Bl 4 1. ISBN 1-55755-141- 3. 
$39.95 with 3'/i'' co mpanion 
diskette. 950 pages. 

PC Assembly Language 
Step by Step 
Teaches you machine language 
from the ground up; at your own 
pace. Learn assembly language us
ing the unique assembly language 
simulator which shows how each 
instruction funct ions as the PC 
executes it. You ' ll get hands-on 
trainingwith thisexceptionalbook/ 
disk combination. 

#B096. ISB N 1-55755-096-4. 
$34.95 with two SY<' companion 
disket1es. 

Order Toll Free 
1·800·451·4319 
Available al B. Dalton, Barnes & Noble, Crown 

Books, Software Etc ., Waldenbooks, Computer 


City and other retailers nationwide. In Canada al 

Coles, W.H. Smith Books and Classic Bookshops. 

In the UK call Computer Bookshops 021-706-1188. 


In Australia call Paelronics 02-748-4700. 

In US and Canada add S5.00 postage. 


Foreign orders add $13.00 postage per ilem. We 

accept Visa, Mastercard or American Express. 

Abacus 
Dept 812,5370 52nd Street SE, Grand Rapids, Ml 49512 

0 hone: 1616) 698-0330•Fax:1616) 698-0325 
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Windows 3.1 
Complete 
Learn to optimize & customi ze 
Windows 3. 1. 

Improveyour producti vity with 
bui lt-in Windows applicmions 

Includes dozens of usefu l ti ps 
and techniques 

Includes two valuableWindows 
utilities: Backup & SnapShot 

#Bl 53. ISBN 1-55755 -1 53-7. 
$34.95 w/Windows uti lit ies disk. 
875+ pages. 

Windows 3.1 Intern 
Introduces the reader10 theoverall 
concept of Windows progra mming 
and events using dozens of easy-
10-follow examples. It ' s a solid 
guide For beginninglo intermediate 
Windowsprogrammerswho need 
to know more. foster. 

#B I59. ISBN 1-5575 5- 159-6. 
$49 .95 with 3.5'' compani on 
diske tt e. 1200+ pages. 

The 486 Book 
Explains the features that make 
this processor so advantageous 
the memory capabilities. the math 
co processor, th e specia li zed 
software that maximizes theCPU's 
performance and more. PC INFO 
progra m on companion diskette. 

#B155. ISBN 1-55755- 155-3. 
$3 4.95 with 3'/i'' co mpani on 
diske tte. 420 pages. 

Turbo C++ 
Step by Step 
Teaches you step by stepC++. the 
languag e o r choice am ong 
professional deve lopers. 

The lessons arc designed to be 
short , progress ive and to the point. 
so you can learn quickly. 

ll B156. ISBN 1-55755 -1 56- 1. 
$3 4.95 wit h 3'/i'' compan ion 
di skette. 300 pages. 

For fast delivery Order Toll Free1-so0-451-4319 ;:: 212, or FAX (616) 698-03251 
Or mail this coupon to: Abacus, 5370 52nd Street SE, Grand Rapids, Ml 49512 \ 

Method of Payment: 0 Visa 0 Master Card 0 Am.Express 0 Check I M.O. I 
Card#:! I I I I I I I I I I I I I I I I Ex ires: I 

- --------------- P ---- 1 

I 

Name: I 
Company: I 
Address: I 
City: State: _Zip: I 
Phone#: Fax#: -----------

0 Yes, please rush your free catalog of PC books and software. Dept 812 
II 

I 
I 

[Piease rush methe lollowing books 	 - - 
534 95- S~und Blas ter Book ............... . ea.
I _ Windows 3.1 Complete .. ........ 534.95 ea.


I_ Windows 3.1 Intern ...... .. ......... 549.95 ea. 


- DOS 5.0 Complete S.E........ .... 539.95 ea. 


I 
l - PClntern .................................. 559.95 ea. 

_ OS/2 2.0 Complete .. ................ 524.95 ea. 

_ Stepping Up To OS/2 2.0 ........ 516.95 ea. 

_ The 486 Book .......................... 534.95 ea.I _ Turbo C++ Step by Step .. ....... 534.95 ea.

I_ Turbo Pascal for Windows .... 539.95 ea. 
_ PC Assembly Language .. ....... 534.95 ea. 

I Subtotal: _ _ _ 

I 

I CA& Ml orders include correct sales tax 

In us & Canada add ss.oo shipping:___ 

1 Foreignorders add$13.00 per ilem:_ _ _ 
Total amount IUS funds):_ _ _ 

I 
I 
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system with parity errors and others 
seemed to run but produced no sound (and 
no error messages) . 

Audiomedia II 
Digidesign ' s Audiomedia II($ l295) is a 
DSP-based audio digitizing and playback 
board for the Mac (see the Sound Design
er II section for bundled software). The 
board can plug into any Mac II-series ma
chine with a free NuBus slot (you ' ll need 
a NuBus adapter for a Mac Hsi). 

The Audiomedia II is compatible with a 
number of digitizing and sequencer pro
grams: Sound Designer II, Deck, Studio 
Vision, and Cubase, to name a few. (Sound 
Designer II is bundled with the Audio
media II.) 

The Audiomedia II uses a Motorola 
56001 DSP (digital signal processor) run
ning at 33 MHz, capable of inputting or 
outputting two 16-bit channels of 44.1- or 
48-kHz audio. (The 48-kHz sample rate 
is used by most DAT [digital audiotape] 
recorders. We did all our testing at the CD 
speed of 44. 1 kHz.) Along the board ' s 
back are six jacks: two RCA audio jacks, 
two stereo-input jacks, and two stereo-out
put jacks. The board also has connectors 
that let it talk directly (i.e., digitally) to 
DAT drives. 

Installing the board is simple. There are 
no DIP switches, and the supplied instal
lation floppy disk moves the drivers into 
their proper place in your system folder. 
For the most part, the board is self-con
figuring, and it delivers high-quality au
dio that sounds as if it came straight from 
a CD player. 

Our Favorite Sound Boards 
MultiSound is our clear choice among PC 
sound boards because of its combination of 
high-quality digital audio sound and the 
Proteus synthesizer chip. You can get pret
ty close to it, however, by pairing the Pro 
Audio Spectrum 16 and the Roland SCC
1. Wire these two boards together, and 
you'll have a sweet-sounding combina
tion, giving you 95 percent of the Multi
Sound ' s digital audio quality with elec
tronic music that's just about as good as it 
gets. In the bargain, you' II gain a CD
ROM controller (if you need it) and some 
helpful sound-shaping controls like equal
ization and stereo enhancement. 

On the Mac, the Audiomedia II works 
with most sequencer packages and yields 
CD-quality recording and playback, as 
well as DAT-compatible outputs if you 
need digital all the way. It represents a sol
id addition to a Mac-based multimedia stu
dio. For a look at the best sound board 
we've seen for the Amiga, see the text box 
"SunRize for the Amiga" on page 184. 
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Wave for Windows 
Turtle Beach Systems, maker of the Multi
Sound audio board, also created this worth
while digital audio editor for Windows. 
For some applications , Wave ($149) is 
overkill. It offers so many ways to alter 
your data and such minute control that its 
overhead can make big jobs almost too te
dious to bear. But much of that tedium 
isn't Wave's fault. The huge amounts of 
data it had to move around considerably 
slowed even the Uniq 486/50 with its 
cached EISA SCSI controller. So take what 
follows with this caveat: Ifyou're dealing 
with more than a few seconds of data, the 
results we rave about take time to produce 
when you're working with 16-bit 44.1
kHz audio. 

Wave uses the Windows Multimedia 
Extensions to acquire and play digital au
dio files, but everything else it does is pure 
Wave. Well-constructed dialog boxes 
guide you through operations such as the 
blending of multiple audio files into one 
and translating into different file formats 
and resolutions. Again, some of Wave's 
most advanced features can take several 
minutes per second of audio to enact. The 
wait, however, is worth it. 

Wave has one feature-a time com
press/expand filter-that seems made ex
pressly for presenters. To reduce a sound 
clip's playing time, you drag a slider until 
either the percentage of playback speed or 
your desired target playing time appears. In 
one case, we took a I 0-second clip of 22
kHz stereo audio and cut it to 65 percent of 

its original playing time. Wave churned 
for a couple of minutes, but when it was 
done, the time-compressed audio was in
distinguishable from that which followed 
it-its pitch, dynamics, and all other at
tributes remained identical, but the file 
played in less time. It was so accurately 
converted that we could not identify the 
exact place where playing speed returned 
to normal. 

Wave successfully wraps complex trans
forms (essential when you're building au
dio for presentations) in an interface that 
simplifies them. Those who take the time 
to learn to use its less apparent riches will 
find Wave to be one of the most worth
while MPC-compatible tools yet offered. 

Sound Designer II 
Digidesign ' s Sound Designer II is a digi
tal audio recording, editing, and playback 
package for the Mac. (The company bun
dles it with its Audiomedia II board.) 
Sound Designer II deals only in digital au
dio tracks. You will want a MIDI driver 
and interface, however, since Sound De
signer II's output can be transferred to vir
tually all the popular samplers. You will 
want a MIDI connection for synchroniza
tion purposes: Sound Designer II under
stands MTC. 

Under Sound Designer II's hood you' ll 
find a 10-band graphics equalizer, a para
metric equalizer, and other features that 
Jet you improve or alter sounds. A built-in 
mixer Jets you mix up to four sound files 
(mono or stereo) into a single sound file. A 
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SunRize for the Amiga 

TOM YAGER 

T
he AD5 l 6 audio board tracks into a more compact 
from SunRize Indus single file. Studio l6's editing 
tries is a great applica  capabilities are limited com
tion ofDSP (digital sig pared to some of the Mac and 

nal processor) technology. PC tools reviewed in this So
This board, which fits in an lutions Focus, but the essen
Amiga 2000 or 3000 series, tials-fade , resample, cut, 
delivers up to eight indepen and paste-are all available. 
dent channels of 16-bit audio, 
with sampling rates of up to Hear the Effects 

The AD5 l 6 board can cap
for the Mac, by contrast, has 
48 kHz. (The Audiomedia II 

ture fresh audio at any of 14 
only two channels.) It under sample rates ranging from 5.5 
stands SMPTE time codes, to 48 kHz. The board's 22
allowing for precise syn  kHz setting is astonishingly 
chronizing of audio and good. When you pop up the 
video. dialog box for choosing the 

sample rate, the AD516' s au
dio input is processed by the 

The $1495 combination of 
Taking Advantage 

DSP in real time, so you can 
the AD516 and Studio 16 (the 

software that drives it) brings you very 

close to having an eight-track profes

sional recording studio in your com

puter. Studio 16's interface takes mar

velous advantage of the Amiga's 

multitasking capabilities by assigning 

the tasks of recording, editing, and play

ing digital audio to individual tools that 

can be launched and dismissed as you 

need them. 


Using Studio 16 feels very much like 

unique twist on the concept of mixing is 
Sound Designer II 's abili ty to merge two 
sounds. This is a ki nd of audio equivalent 
to video morphing, letting you transform 
one sound into another in a controlled way. 

As you build up a collection of sounds, 
Sound Designer II lets you organize them 
into a playlist, a li st of fi les containing 
your digital audio effects or snippets of 
music. So, for example, if you' ve made a 
single recording of a number of industrial 
sounds-drills whirring, hammers bang
ing, and the like- you can seek through 
that track and mark the beginning and end
ing points of the individual tool sounds. 
You name these intervals of sound and use 
them to build your playlist, which lets you 
call up each element individually or in a 
predefined sequence. A playlist can handle 
most jobs that you might initially think 
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working with a multitrack audio re
corder. The difference is that you can 
record only two tracks simultaneous
ly . That's not a hindrance for most 
kinds of presentation audio work, where 
you most commonly bring together ele
ments that need not be precisely syn
chronized (e.g., music and narration). 
Studio 16's interface makes that kind of 
project a breeze, even allowing you to 
digitally mix-down multiple audio 

would requi re cutting and pasting- and 
do the job faster, thanks to a smaller pro 
cessor load. 

You can tweak Sound Designer II to 
optimi ze its performance on your hard
ware. For example, you can tell it to pre 
allocate space for incoming digital audio; 
this option creates a large contiguous fi le 
before the system begins recording, thus 
eliminating the operating-system overhead 
that would take place as the fi le grows dur
ing the recording process. 

As you might expect, Sound Designer 
II 's record and playback window uses the 
tape-deck paradigm. It was so simple to 
operate that we made our first recordings 
without cracking the manual. That's how 
Sound Designer is: You need the manual 
only when you want to explore the pack
age's more esoteric features . 

immediately hear the effects 
of varying rates before you commit any 
disk space. The 44.1-kHz setting pro
duced music indistinguishable from the 
CD that I was using as input. 

The total cost of an AD516 board, 
an Amiga, and a large SCSI hard drive 
represents a fraction of the cost of ana
log systems that deliver comparable 
quality and capabilities. No analog sys
tem offers you the benefits of instant 
random access and digital processing. 

Audioshop 
Opcode Systems' Audioshop is a painless 
digital audio recording, editing, and play
back system for the Mac. As the screen 
above shows, the interface looks like a CD 
player seen head on. Its output is through 
the Mac speaker, and it takes its input from 
whatever hardware is using your Mac 's 
sound manager. (Newer Macs include a 
built-in microphone port; otherwise, you 
use a third-party device, such as Macro
media' s MacRecorder, that plugs into one 
of the serial ports .) continued 
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Drawing layers 64 1 
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Type I fonts 180 0 

PageMaker 4.0 filter Yes No 

On line help screens Yes No 

24-hour support Yes No 
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COMPARISON OF SEQUENCERS 

The major difference among these sequencers is whether they can handle digital audio files. ( • =yes; o =no; 
NIA = not applicable.) 

Macintosh Amiga 

Cubase Deck Master Tracks Pro5 Studio Vision Bars&Pipes 
Steinberg Jones Digidesign Passport Designs Opcode Systems Blue Ribbon SoundWorks 

MIDI 
Maximum pulses per quarternote 384 384 240 480 192 
Quantize/humanize Q&H None Q&H Q&H Q&H 
Graphical edit of continuous data • 0 • • • 
Digital Audio 
Maximum number of audio tracks 
Normalizing 
Noise gating 
Equalizing 

Unlimited 2 

•
• 
0 

4 

• 
•
• 

N/A 
N/A 
NIA 
N/A 

Unlimited 

•
• 
0 

N/A 
N/A 
N/A 
N/A 

General 
Import formats SD2, STDM AIFF, SD2, STDM STDM AIFF, SD2, STDM STDM 
Export formats SD2, STDM AIFF, SD2, STDM STDM SD2, STDM STDM 
Notation display 
Multiple tempo settings 
Mix-down automation 

•
•
• 

0 

0 

• 

0 

•
• 

0 

• 
• 

•
•
• 

Synchronization MC,MTC MC, MTC MC,MTC MC, MTC MC,MTC 
Audio file compre~sion 0 • N/A 0 2 N/A 
Most significant features True real-time Track Event-list editor; Real-time editing; Graphical tempo map; 

operation; bouncing "fit-to-time" color-coded supports SunRize 
nondestructive function; instruments; boards 

quantize real-time editing audio-file 
consolidation 

Price $299 $349 $495 $995 $379 

' 	Studio Vision uses sequences and tracks ; 99 tracks AIFF = Audio Interchange File Format SD2 =Sound Designer II 
per sequence. MC= MIDI clocks 	 STDM = Standard MIDI (single or multitrack) 

2 With Cubase Audio add-on. MTC = MIDI Time Code 

Like Sound Designer II , Audioshop 
builds playlists, assigning each element of 
a playlist a track number. You call up a 
particular track via the keypad on the Au
dioshop front panel. Pressing the playlist 
button reveals a scrollable window of play
list items. You simply double-click on an 
item name to open the waveform editing 
window. From here, you are able to per
form all your cutting, pasting, and other 
digital audio magic, as well as manipulate 
special effects such as echo, reverb, and 
flanging. 

When you are done editing, you can 
save tracks in a number of formats, in
cluding AIFF (Audio Interchange File For
mat-simply put, a format that specifies 
how to store digital audio), as a sound re
source, or for use in programs such as 
Macromind Director. 

Audioshop ($89.95) comes with two 
disks of sampled sounds. One is a collec
tion of 25 sound effects-all quite good
and four or five musical passages-all 
mediocre. 
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Studio Vision 
Opcode Systems' Studio Vision for the 
Mac ($995) is a digital audio and MIDI 
sequencer that runs atop OMS (Opcode 
MIDI System), an elaborate MIDI man
ager that can recognize various MIDI in
terfaces . Applications that are "OMS
aware" can request OMS to describe the 
current MIDI arrangement and thereby 
configure themselves. 

Most sequencers store information on 
tracks, in keeping with the analogy to 
tracks on tape decks . Not so with Studio 
Vision. Instead, you build up a composi
tion as a collection of sequences. The pro
gram allows up to 26 sequences, but with
in each sequence is a virtually unlimited 
number of subsequences. You determine 
your composition 's overall form by telling 
Studio Vision the order in which to play 
the sequences. This naturally moves you in 
the direction of building phrases that you 

connect to form the complete piece. 
Studio Vision's mix-down features al

low up to 32 faders, each of which you 
can set to send to a MIDI controller (e.g., 
velocity) on a selected instrument. If you 
move a fader while you're recording, Stu
dio Vision repeats that movement on play
back. Also, if you want to control Studio 
Vision's faders during a live presentation, 
you can program them to be driven by an 
external MIDI device. You can also asso
ciate :;i Studio Vision command with an 
event sent from a MIDI device (e.g., the 
topmost F# on your keyboard can trigger 
Studio Vision to begin playing a sequence). 

Studio Vision 's combination of digital 
audio and MIDI data made it our Mac fa
vorite. Other packages (see below) have 
similar capabilities , but Studio Vision 
made it easy to get as deep into both audio 
and MIDI data as we wanted. It's a mar
velously complete package. 
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Windows 

Cadenza Cakewalk Professional 
Big Noise Software Twelve Tone Systems 

480 480 
Q&H Q&H 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

STDM STDM 
STDM STDM 

MC, MTC MC, MTC 

N/A N/A 


Notation printout; Graphical editing ; 

dedicated edit supports MCI; 

toolboxes plays back .WAV files 

$299.95 $349 

Cu base 
Cubase from Steinberg Jones is a $299 
Mac sequencer that distinguishes among 
various "track" types: MIDI tracks , drum 
tracks, group tracks, mix tracks, and tape 
tracks. If you add Cu base Audio-a mod
ule that you "plug into" the basic Cubase
the system can handle audio tracks. Al
though drum tracks internally carry the 
same kind of data as MIDI tracks, drum 
tracks are treated differently because MIDI 
systems can assign different drum sounds 

Master Tracks Pro 4 

Passport Designs 


240 
Q&H 

• 

NIA 
NIA 
NIA 
NIA 

STDM 

STDM 


0 

•
• 

MC, MTC 

N/A 


Supports MCI; 

event-list editor; 


"fit-to-time" 

function 


$395 


to different notes; it would get confusing if 
you had to remember which key was your 
cymbal and which key was your snare 
drum . Group tracks let you collect tracks 
together that represent, for example, your 
string section, and operate on the group 
as a unit. 

Cubase lets you examine your music in 
standard music notation form through the 
Score Edit window. There are options for 
fine-tuning what you see in the notation 
window. For example, you have to tell it 
what key the music is in. The results are of
ten bizarre, but remember, the poor thing 
is trying to ascertain the nuances expressed 
in music notation from raw MIDI data. 

One of the package ' s more interesting 
editing capabilities lets you perform log
ical operations on tracks of MIDI data. 
You tell it something like "for all notes 
below middle C, add +I to their veloci
ty"; it's not unlike group operations you 
might perform on a database. This makes 
what would otherwise be difficult editing 
easy, as well as allowing for the creation 

LIPGIUDE TO \() .:> 
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Hard Drive 

Installation 


and 

Diagnostics 


Made Easy. 

Now. adding a hard drive to 
your system is as easy as 
typing "insta l l." There's no 
need to know DOS or comp
licated commands. SpeedStor 
automatically performs all 
of the operations to make 
your drive "data ready." And to 
keep your drive "data safe ," 
SpeedStor conta ins critical 
diagnostics not found in 
DOS - diagnostics that safe
guard your valuable data 
a n d ensure your hard drive is 
trouble free. 

Available at Best Buy, Egghead 
Software, Computer City 
Supercenter. CompUSA, Elek
Tek and Software Etc. Order 
today, call 1-800-344-4323. 
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of musical effects that would be tedious to 
duplicate. 

Cubase supports most audio-ed iting ca
pabilities, such as cutting and pasting and 
modulating tempo and volume. The audio 
edi tor window's magnifica tion contro ls 
are blessedly easy to operate. 

Cubase is a good choice for synchro 
ni zing audio ·and video because the pro 
gram can output MTC, MlDI clocks, and 
pure SMPTE time code. Steinberg Jones 
also offers a Windows vers ion. 

Deck 
Developed by OSC Products and sold by 
Digidesign (maker of the Audiomedia II 
board), Deck for the Mac ($349) takes the 
model of the simulated tape deck to an ex 
treme. When you launch Deck, you are 
presented with a screen-s ize image of a 
four-track tape deck complete with faders, 
push buttons, bar-graph meters, and trans
port buttons. Actuall y, Deck is more than 
just a fo ur-track system; there are four au
dio tracks, but the program can handle up 

Screen Star's 
massive 21.3" gas 
plasma screen 
folds flat within the 

111111~~=~~~1111111 suitcase, and easily 
displays two 8-1 /2" x 
11 " documents at 
full size, to powerfully 

present data in meetings, in the field , or 
on the road. 

software. Effectively travel with a 
powerful document imaging system. 

Portable computing 
without compromise. 
Discover the quality 
and innovation of 
Screen Star. 
Otherwise, it's not a 
BitWise. 

800-367-5906
5-1 /4" bay for optical/CD drive BitWise Designs, Inc. 
1280 x 1024 resolution Technology Center 
3 full-length slots Rotterdam Industrial Park 
Up to 32 MB RAM Schenectady,N.Y. 12306 
Up to 1 GB hard drive Fax: 518-356-9749 
See us at COMDEX 

Booth Sands 650 DESIGNS , INC . 
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to 32 MIDI tracks as well. 
Although Deck doesn' t let you dig into 

the actual data on a track (there are no 
waveform displays, piano rolls, or MIDI 
data list di splays), you can perform fi lter
ing, effects, and editing operations on both 
MIDI and audio data. If your audio data 
has become noisy or has incurred a 60-Hz 
hum, you can unleash Deck 's noise gate or 
hum-removal signal processing on the data. 
Many of the audio effects are available to 
Deck only if you are running it with the 
Audiomedia II. 

Deck's MIDI-ed iting window lets you 
merge tracks (the MIDI equivalent of mix
ing two audio tracks together) . You can 
also filter specified MIDI events or delete 
all MIDI events associated with a specified 
channel within a track. 

Deck's automated mix-down capabili
ties are especiall y well done. Essenti ally, 
you build a collection of up to eight mix
er states; a state is a particular arrange
ment of all the control s on the display. 
You can call up a state by pressing one of 
the state buttons at the bottom of the dis
pl ay. You then play your session, press
ing state buttons as you li sten to the play 
back. The next time you play back your 
sess ion, Deck recalls the states for you at 
precisely the times you selected them. 

Master Tracks Pro 5 
MTP5 is Passport Designs' no-nonsense 
MIDI sequencer for the Mac. (The PC ver
sion is discussed below.) MTP5 ($495) is 
strictly MIDI, and although it has no dig
ital aud io component, it 's no product to 
look down your nose at. 

MTP5 handles MIDI data display and 
editing via a modified piano-roll display, 
but that 's not your only way to modify 
data. The program has an impressive set of 
fi lters that let you target specific kinds of 
MIDI events for editing. For example, one 
change fi lter lets you raise the velocity of 
every thi rd beat in a four-beat measure. 

You can edit continuous data by sim 
ply drawing and erasing waveforms in one 
of the controller windows. If your contin
uous data becomes too dense (e.g., your 
compos ition is sending so many pitch
bending commands that it 's overwhelm 
ing the MIDI port), MTP5 lets you "thin" 
the controller commands. This has the ef
fec t of sending fewer control-change com
mands. Of course, this also produces a 
coarser resolution (i n our pitch-bending 
example, the pitch would change in pos 
sibly audible jumps), but MTP5 lets you 
tweak the thinning to strike a balance be
tween MIDI traffic and sound quality . 

All in all , this is a fine product. Its de
signers have had time enough to work out 
the kinks and perfec t its user interface. 

continued 

Introducing 
new ScreenStar™ from BitWise, 
the world's first portable with dual-page 
display. It's a 486 50MHz PC 
workstation constructed within a 
suitcase for unrivaled performance in a 
portable package. 

Imagine 
the possibilities. 
Impressively present 
to large groups. 
Effortlessly run the 
most demanding 



A chain is as 

strong as it's 

weakest link. 

Picture your Hardlock™ key as a bike lock, 
and the accompanying software routines 
used to implement the copy protection as 
the chain. You can own the best lock that 
money can buy, but that lock is useless if 
the chain is weak. 
Introducing HL-CRYPT. a major break
through in copy protection. HL-CRYPT is 
not just a shell or simple conditional 
response checker. Using our proprietary 
Patcher Technology, HL-CRYPT is a one 
path security compiler protection linker 
that encrypts and binds the application to 
your Hardlock™ device. HL-CRYPT features 
an end-user selectable modular protection 
technique that secures the application 
against piracy, reverse engineering, 
debugging. and more. 

Picture HL-CRYPT as an ironclad chain. The 
only ironclad chain in the industry today. 
For more information, call 

l-800-562-2543 
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lij,,. Gtr Jazz Blues :59 
Slijl 1 4 8 12 

Cl P190rgan Al 19 10 1 •••••••••••••••••••....__.,_,_-l-'c-2:P~2-a:~G=uit-ar------+-A-2_,...,.,2a'""'1=24' 2 '•••••••••••••••mi••• 
3 • CJ.P33·Bass A3 33 11 3 '••••••••••••••••••• 
4 • C10·Congas A10 99 4 :• • • • • • • • • • • • • • •-:• • • · 
5 • C10·Drums A10 1 11 5 :••••••••••••••••••• 

; 6 I> © 1991 A· 6 :. : 
7 I> Passpoit Designs.Inc. A· 7 :. 
8 I> Prod. by Music Data Company A· 8 '• 
9 I> 'The tracks above ate voiced A· 9 '• 
10 I> fot Gen. MIDI eg. Roland SC 55 A· 10 :. 
11 I> v The tracks below are voiced A· 11 :. 
12 I> for Adlib st_yle FM s nth ca1ds A· 12 '• • 
13 I> C13·P27·MELODY A13 27 69 13 ••••••••••••••••••• 

' 14 I> C14·P19·PIAND A14 19 69 14 :••••••••••••••••••• 
15 I> C15·Pl·BASS A15 1 69 15 :••••••••••••••••••• 

Conductor 
Offset Tempo= 134 Measure Beat Clock 

0001 :01 :000 
Cu11ent Time 

00:00:00:00 

Master Tracks Pro 4 
for Windows 
MTP4's standard screen-a track-editor 
window split between a graphical score 
and a track-parameter area-puts more 
useful information in your face than any 
other sequencer we have seen. Volume, 
MIDI channel, instrument (program) num
ber, track play/record status, and measure
by-measure activity indicators all appear 
in one window. This effective use oflimit
ed screen space is one thing that sets Pass
port Designs' MTP4 apart. Its long, im
pressive list of capabilities distinguishes 
it as well. 

MTP4's multitrack mode will record 
multiple MIDI channels simultaneously. 
This is useful for transferring data from 
an external sequencer. MTP4 lets you very 
easily move the data around, copying, cut
ting, pasting, or inserting as little as a beat's 
worth of music to any track. 

If you want more detail, pop up the step 
editor, which shows either note data alone 
or all MIDI data as bars whose length and 
position reflect the pitch and duration of 
every note in your score. If you want still 
more detail, you can pop up a MIDI event 
editor. This shows every aspect of every 
MIDI event, including the key-down, key
up, and aftertouch velocities. You can edit 
any piece of data in the event editor. 

A special record mode lets you alter a 
track's volume while it plays, interleav
ing those volume changes with the track 
data. MTP4 remembers where and when 
you moved them, creating a fully auto
mated mix. Another notable feature is "hu
manization," which randomizes a note's 
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starting time, duration, and velocity to give 
computer-generated music a less mechan
ical feel. 

MTP4 ($395) is the best Windows se
quencer for making changes to canned 
MIDI music and for packaging original 
MIDI sequences into well-orchestrated 
sound tracks. You needn't be a musician or 
a producer to run it, but the closer you are 
to one of these, the more you'll get out of 
MTP4. 

Cakewalk Professional 
for Windows 
If you run Twelve Tone Systems' Cake
walk ($349) and Passport Designs' MTP4 
side by side, the similarity is striking. But 
while the interfaces resemble each other, 
Cakewalk's handling of similar procedures 
pales against its competitor's. The transport 
interface, for one , lacks both the com
pleteness and simplicity ofMTP4's. Cake
walk's track window is split just the same 
as MTP4 's but is missing the common

sense shortcuts Passport built into its in
terface. Many operations fee\ awkward by 
comparison. 

Cakewalk has a nicely done staff sheet, 
showing a notated version of one or more 
tracks. During playback, a cursor ticks off 

·. 	 each beat, and the program manages to 
keep the score view updated very well. 
But the score window sometimes appears 
without a vertical scroll bar, forcing you to 
grow the window to see even one staff. 
Similarly, when the MIDI event editor first 
appears , it comes up in a window without 
a title bar; there is no system-menu icon 
and no cancel button, and hence no obvi
ous way to dismiss it. As it turns out, the ti
tle bar and system menu appear when you 
resize the window. These are only two ex
amples of how Cakewalk's interface gets 
in the way of even simple tasks. 

To its credit, Cakewalk's score view is 
notable. Its functionality is limited, but 
you can edit notes . For those who can 
sight-read, the score view is extremely 
valuable. You would not use it to build a 
song from scratch, but as a proofreading 
and simple editing tool, the score view 
adds considerably to the value of Cake
walk. Despite its sometimes awkward in
terface, Cakewalk proved reliable and ca
pable enough. 

_____c:::im_______________________ 

S c:::x::x::x::ic••••O.•••--•---••----•----••• 
moc::x:x:Jc::x:ic:x:x::i•····--·----··•••••••••••
1 Cl=c::x::::tt:XX'.c::x::x::x::x:ic:xx:x:x:;c::::c:x::x:x:J 

Cadenza for Windows 
Big Noise Software's Cadenza ($299.95) 
is a bit less capable than MTP4, but it's 
distinguished in its own right for being ca
pable and compact. The interface is man
ageable and unpretentious, and it places 
in your hands most of the tools you need to 
mold a MIDI song to your liking. 

The track view lacks program names 
and presents its data in raw and Somewhat 
hard-to-read columns of unadorned text. 
But the values are editable, each respond
ing to a double-click of the mouse with a 
dialog box that presents the valid options 
for change. You can drag down a column 
of entries and change them all at once-a 
real time-saver for the wholesale changes 
involved in a reorchestration session. 

continued 



When your reputation's 
at stake... ~ !lf.4·; l 

We know how much work you put 
into building your product Why use 
inferior tools that often create more 
problems than they solve? With a 
Phar lap DOS-Extender,you know 
you're getting industry-leading, l· 

market-tested tools that have worked 
reliably for thousands of developers. 
Other DOS extenders simply can't 
measure up. Let Phar Lap show you 
what aDOS extender should be. 

Build multi-megabyte DOS P.ro~rams 
with Phar Lap's DOS-ExtenClers. 

Attention Windows NTTM 

Developers: 


Run Microsoft's 32-bit NT tools under 

DOS with P har Lap's QuickStart1M! 


Call today for your FREE copy! 

617-661-1510 

Phar Lap Software: Chosen 10 to 1 over 
all other DOS extenders. Here's why: 

.... DONdellller v ...... A. ....., Over 5years and Less lhan Brand 
1000 applications oyeor new ...., .... Sole 	 Dangerous Dangerous 

c......., 	INT l5, XMS, XMS, DPMI XMS, VCPI 

VCPI, DPMI 
...,..... Exlensive list of Limited limited 
32-bit libraries library support library support 

••• 1111... Exlensive and detailed Limited less !hon 50 pages 

ShaHer the 640K barrier and build 
multi-megabyte DOS applications. 

No more suffering with overlays 
or EMS. 

Other DOS extenders can let 
common programming errors cause 
system crashes. 

2861 DOS-Extender™ - it's neve r been so easy! With our 2861DOS-Extender and your 

Microsoft CIC++, Borland C++ or Microsoft Fortran Compiler, you've got all the tools you'll need to quickly and 

easily build multi-megabyte protected-mode applications - often by simply relinking without making source 

code changes. Now you can build protected mode applications that access up to 16 megabytes of memory on 

any DOS-based 80286, 386, 386SX, or i486 PC-without changing development tools!286IDOS-Extender is also 

compatible with both Borland's Turbo Debugger and Microsoft's linker and CodeView debugger. 


386 I DOS-Extender™ - the ultimate in 32-bit power. 3861DOS-Extender turns DOS into a 
. true 32-bit operating system with a flat, 32-bit address space. Your program can access all the memory 

available in the machine - up to 4gigabytes!386IDOS-Extender runs on any DOS-based 80386, 386SX, or 
i486 PC, and has been used in over 800 applications, including AutoCAD 386 and IBM's Interleaf Publisher. It 
is backed by a full complement of 32-bit languages, including C, C++, Fortran, Pascal,Ada and Assembler. 

Phar Lap Software, Inc With true 32-bit performance, you can finally build workstation-class applications for the PC. 
60 AberdeenAvenue 

Trademark holders: 2861DOS-Extender™, 3861DOS-Extender™ -Phar Lap Software, Inc.; lnterleaf Publisher™ -lnterleaf Cambridge, MA 02138~Inc.; Wmdows™-Microsoft Corp.; DESQview"' -QuarterdeckOffice Systems. Registered trademark holders: Phar Lap\I 
wq.1.i. 111. 11m_., 617-661-1510-Phar Lap Software, Inc.; AutocAD• -Autodesk, Inc.;Borland", Turbo Debugger" -Borland lnternational, lnc.; IBM"  Us'·IBM Corporation; CodeView", Microsoft", MS-DO~ -Microsoft Corp. FAX 617-870-2972 
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The Advantages of 

Sequencers 


T
he first computer-based se
quencers were MIDI-only. Now, 
thanks to large, fast hard drives 
coupled with large memory ca

pacities and powerful CPUs, a new 
generation of sequencers can handle 
MIDI and audio tracks. Here are a few 
of the many benefits sequencers give 
to people developing presentations: 

• A sequencer package's simulated 
tape deck suffers from none of the dis
advantages of a real tape deck. There 
is no tape hiss; you can rewind in
stantaneously; you can replay, erase, 
and rerecord indefinitely with no 
degradation to the medium; and you 
can position the tape precisely where 
you want it and overdub with micro
scopic accuracy. In short, all the prob
lems associated with moving parts , 
friction, and analog electronics are 
pretty much gone. 

• With sequencers that can handle dig
ital audio as well as MIDI tracks, you 
can now record voice along with your 
musical production, and the voice will 
be in synchronization with the MIDI 
data. There' s no need for an external 
tape deck. Ifyou' re carrying hardware 
to a presentation, that's one less box 
you have to worry about. 

Many elements in Cadenza bear simi
larities to elements in MTP4, from the 
"one block per beat" song edi tor to the 
bar-oriented note editor (see the screen). 
The resolution of the note editor proved 
insuffic ient at times, wi th very brief notes 
refusing to respond to any mouse action 
but a lengthening of their duration. Notes 
in the note editor play when you move 
them but not when you click on them. 

Control changes can be made not only in 
the event editor, but also in editors in 
which you draw curves to represent the 
control' s setting over time. Volume, ve
locity, aftertouch-any MIDI controller 
can be set in this way. We found the mech
anism fl awed, however. When we used 
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• You can build up a library of sound 
effects. Suppose you're doing a pre
sentation and want the sound of an ex
plosion to usher in a critical frame in 
your visual sequence. You can just 
pull the sound from the proper subdi
rectory and punch it into an audio track 
right where you need it. 

• Most sequencers provide graphical 
editing of the audio data, so they're 
relatively easy to use. Tape splicing 
becomes a cut-and-paste operation. 
And you can undo many editing mis
takes as if you were working in a word 
processor-operations that a real tape 
deck simply can ' t handle. 

• Many sequencers provide automat
ed mix-down. In its simplest form, this 
means that you can program faders 
(volume controls) for each track so 
that, at playback time, the faders move 
according to your preprogrammed se
quence. For a 32-track system, it's like 
having 32 robot hands on each of the 
volume knobs, making one instrument 
louder in the beginning, another one 
softer to the end, and so on. This puts 
recording-studio sophistication into 
the reach of small TV and radio sta
tions, company PR departments, and 
others. 

the control editor to fade a drum track in 
through increasing velocities, it imposed 
velocity changes on portions of the track 
that should have remained unaffected. Ca
denza will undo your most recent change 
on request, and that returned the music 
score to its original state, but we were not 
able to make the desired change. 

In another tes t, we tried applying the 
humanizing filter to a selected block of 
MIDI data. Although we used very modest 
randomizing values, several notes simply 
vani shed fro m the score. We liked Ca
de nza-it 's a good , basic MIDI se
quencer-but the problems we encoun
tered forced us to give it lower marks than 
other contenders. 

Bars&Pipes Professional 
Blue Ribbon SoundWorks' sequencer for 
the Commodore Amiga, Bars&Pipes Pro
fess ional ($379), is among the best avail
able. The program' s interface rel ies on the 
elements that make up its name. The bars 
represent musical notes and their dura
ti ons; the pipes are the virtual conduits 
through which MIDI track data fl ows. The 
theory and Bars&Pipes' implementation 
of it ·add up to a compelling program. 

Cal led tools, Bars&Pipes' filters are rep
resented by icons you drag into position 
in either the inflow or outflow pipes. They 
lock into position and modify the MIDI 
data flowing through them. One tool trans
poses MIDI notes, and another creates 
complex counterpoint melodies. One of 
the remarkable aspects of Bars&Pipes ' 
tools is that they all work in real time. 

Bars&Pipes places an incredible number 
of resources in the hands of those creat
ing production music. Reorchestration by 
changing instrument assignments is easy, 
but Bars&Pipes also lets you create coun
terpoint and harmony, arpeggiate chords, 
and fi lter out notes that fall outside a spec
ified key. Normally, the tools don' t affec t 
the score; they operate on MIDI data after 
it comes in from an external source, be
fore it flows out through the Amiga's serial 
port, or both. You can, however, apply any 
tool to a track or part of a track to perma
nently alter the track's data. You can save 
the altered result as an ordinary MIDI file. 

Bars&Pipes' mostly graphical approach 
to sequencing makes thi s program perfect 
for those unfamiliar with MIDI. If you 
have no preconceived notions of how se
quencers should behave, learning will go 
smoothly. But the graphical approach also 
makes editing indivi dual MIDI events 
harder than necessary by making it an ex
clusively point-and-click affair. If you plan 
to work with presentation music, even a 
low-end Amiga paired with this program 
gives you all the power you need . 

Our Favorite Sequencers 
On the PC running Windows, M as ter 
Tracks Pro 4 is the bes t sequencer for 



These are typical AutoCAD drawings. 


(In 30 Studio.) 
Even the most technical AutoCAD® drawings become dangerously seductive with Autodesk® 3D Studio® 

Release 2. 3D Studio software seamlessly imports your AutoCAD DXFT" files and turns them into cap

tivating presentations. You can add photorealistic textures, reflections, light and shadows. Or effortlessly 

change perspective. It 's also easy to add motion , fo r detailed product demonstrations, architectural 

walk-throughs or fly-bys. Can such a revolutiona1y creative tool be mastered easily by AutoCAD users? 

Of course: 3D Studio is made by Autodesk, the makers of AutoCAD. It even comes with a free CD-ROM 

packed with 500 megabytes of backgrounds, textures, and 3D objects . So you can get up to speed quickly. 

Want proof? For $9.95° we'll send you an eye-opening video that shows how 3D Studio helps you 

sell your best work. Or we'll send you more information, free. Just call r~11 A lLJTQDLTSK 
1-800-879-4233, ext. 221. Outside U.S. and Canada, fax 415-491-8303. m ® ./-\.! .D 

0 

0fTer expi~es Apri l 30. 1993. © l992 Autodesk, Inc. Autodcs~ . the Autodesk logo. AutoCAD and 3 0 Studio are registered trademarks and DXF is a trademark of Autodesk, Inc. Photo credits: Cabin at Night 
courtesy of Jim Biehl, Gaviota Grnpl1ics. High Ilise (.'OUrtesy of Midiael Sech1na11, Michael Scch1nan and Associutcs. 
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making changes to canned MIDI m usic 
and for assembling o r ig ina l MIDI se 
quences into a presentation soundtrack. 

If you 're a Mac user working only with 
MIDI fi les, Master Tracks Pro 5 is as solid 
as a rock. If all you 're after is capturing 
digital sound effects for playback during an 
applicati on program on your Mac, Au
dioshop is easy to handle and provides 
plenty of spec ial effects. Music profes 
sionals who need digital audio plus MIDI, 
but who aren ' t enthrall ed with personal 
computers, will likely fee l most comfort
able with Deck. However, fo r a package 
that lets you get down into the data-MIDI 
and di gital audio-Studio Vi sion is our 
fav orite. 

On the Amiga, Bars&Pipes Profess ion
al gets our vote as the top sequencer. 

Encore 
At the heart of Passport Des igns' notation 
editor is a desktop publishing system for 
music. If printed sheet music is your ob
jective, Encore ($595) is a fi ne way to get 
it. The software can convert MIDI data to 
notation and notation to MIDI data. One of 
the sl ickest uses for a program like this is 
to transcribe orchestral scores and turn 
them into lush, multitrack MIDI sequences. 
Encore lets you do that, but it's not as good 

.. file f dil t:_lu1n9c ~nd . '"' 

at it as we had hoped it would be. 
Encore uses Adobe Type Manager and 

Adobe's Sonata music font to display and 
pr.int beauti fully drawn notes and symbols. 
That's where Encore excels: It produces 
gorgeous sheet music from original com
pos itions, copied scores, and MIDI fil es. 
Where it falls short is in its ability to trans
la te what appears on the page to MIDI 
data. 

Getting notes onto Encore's electronic 
staff is easy. You can e ither drag them 
from a note palette (shown in the screen 
above) or use the keyboard to select note 
du ra tions. As you place a note, it pl ays 
throu gh whatever MIDI dev ice you ' ve 
configured under Windows. Encore auto
maticall y beams notes together according 

COMPANY INFORMATION 

to beat, and it lets you create as m any 
staves as you like in as many different con
figurations as you like. 

Once you get the notes down , Encore 
lets you add lyrics and graphical elements 
like dynamics, crescendos, slurs, and ped
al marks. Unfortunately, Encore ignores 
these elements when it plays your MIDI 
score. You do have control over most of 
those things, either by settin g playback at
tributes in Encore or (more easily) chang
ing them in another sequencer. The prob
lem , howe ve r , is th a t you have to do 
everything but the notes twice: once to get 
the score right on the screen, and again to 
make the MIDI playback match the dis
play's representation. 

That makes Encore a poor cho ice for 
turning printed scores into presenta tion 
music. It is sk illed at turning MIDI data 
into great-looking notation, and it gives 
you a fine set of publ ishing tools. • 

Tom Yager is director of the BYTE Multi
media Lab and author of the Multimedi a 
Producer's Handbook (Academic Press, 
fo rthcoming ). You can contact him on 
BIX as " tyager" or on the Intern et at 
tyager@bytepb.byte.com. Rick Crehan is 
technical director of the BYTE Lab. You 
can reach him on BIX as "rick _ g." 

Big Noise Software 

(Cadenza for Windows) 

P.O. Box 23740 

Jacksonville, FL 32241 

(904) 730-0754 

. Circle 1318 on Inquiry Card. 

Blue Ribbon SoundWorks 
(Bars&Pipes Profess ional) 
P.O. Box 8689 

North Highland Station 

Atlanta, GA 30306 

(404) 377- 151 4 

Circle 1317 on Inquiry Card. 


Cardinal Technologies, Inc. 
(SoundStudio) 
1827 Freedom Rd . 
Lancaster, PA 17601 
(717) 293-3000 

Circle 1319 on Inquiry Card. 


Digidesign, Inc. 
(Audiomedia 11 , Deck, 
Sound Designer II) 
1360 Willow Rd., Suite 10 1 
Menlo Park, CA 94025 
(415) 688-0600 

Circle 1320 on Inquiry Card. 


Media Vision, Inc. 

(Pro Audio Spectrum 16) 

47221 Fremont Blvd. 

Fremont, CA 94538 

(5 10) 770-8600 
fax : (510) 770-8648 
Circle 1321 on Inquiry Card. 

Omni Labs and RTM, Inc. 

(AudioMaster) 

13177 Ramona B 1 vd., 

Suite F 

Irwindale, CA 9 1706 

(8 18) 813-2630 
fax: (8 18) 8 13-2638 
Circle 1322 on Inquiry Card. 

Opcode Systems, Inc. 

(Audioshop, Studio Vision) 

3950 Fabian Way, 

Suite 100 

Palo Alto, CA 94303 

(415) 856-3333 
(415) 856-3332 
Circle 1323 on Inquiry Caret 

Passport Designs 

(Encore, Master Tracks Pro) 

100 Stone Pine Rd. 

Half Moon Bay, CA 9401 9 

(41 5) 726-0280 
fax : (415) 726-2254 
Circle 1324 on Inquiry Card. 

Roland Corp. 

(SCC- 1 GS, Sound Canvas) 

7200 Dominion Cir. 

Los Angeles, CA 90040 

(2 13) 685-5141 

Circle 1325 on Inquiry Card. 


Steinberg Jones 
(C ubase) 
17700 Raymer St. , 
Suite 1001 
Northridge, CA 91325 
(818) 993-4091 
fax: (8 18) 701-7452 
Circle 1326 on Inquiry Card. 

SunRize Industries 
(AD5 I 6, Studio 16) 
2959 South Winchester Blvd., 
Suite 204 
Campbell , CA 95008 
(408) 374-4962 

Circle 1327 on Inquiry Card. 


Turtle Beach Systems 
(MultiSound, Wave for 
Windows) 
1600 Pennsy lvania Ave., 
Unit 33 
York, PA 17404 
(71 7) 843-6916 
fax: (717) 854-8319 
Circle 1328 on Inquiry Card. 

Twelve Tone Systems, Inc. 
(Cakewalk Professional fo r 
Windows) 
P.O. Box 760 
Watertown , MA 02272 
(6 17) 924-2480 
fax: (6 17) 924-6657 
Circle 1329 on Inquiry Card. 
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If you work with 

DATA... 

sferyou! 
The Standard Worldwide - adopted by thousands of 

scientists and engineers for data analysis and graphics. 
Ifyou collect data, requ<ie it, analyze it, transform it, edit it, and 
plot it, then DADiSP will increase your productivity. DADiSP's 
point-and-click menus make the complete process, from input to 
output, easier than you ever thought possible. 

Choose from hundreds of powerful functions for data reduction 
and editing, series and scalar math, matrix math, table manipu
lation, statistics, peak analysis, FFTs and convolutions, digital 
filtering, image manipulation and display as XY plots, contours, 
3-D/4-D graphics, and shaded surfaces. And DADiSP's unique 
interactive spreadsheet environment helps you create your own 
programs and templates, without any pr:ogramming, with 
macros and command files for custom work. 

DADiSP is currently in use in engineering, laboratory data 
collection, matrix processing, manufacturing, science, signal 
processing, chemical and mechanical applications in automo
tive, aerospace, defense, medical, and other industries. 

CALL 1·800·777·5151 
for your free DADiSP Trial Kit. DADiSP is available for 
SUN, HP, IBM, NeXT, DEC, Concurrent, and Silicon 
Graphics workstations, and ofcourse, IBM PC compatibles. 

One Kendall Square
DSP Cambridge, MA 02139 

617-577-1133 Development 
Corporation FAX: 617-577-8211 

Australia-Interworld Electronics, (03) 563-7066; Belgium-Electron.ique-Mesures, (02) 384-7309; Denmark-Engberg, (042) 25-1777; Finland-Mespek OY, (9) 0-351-1800; France-SM2i, 
(01) 34-89-78-78; Germany-Dataman (0711) 773131; Ingenieurb\iro Kohler, (069) 9765-000; Wilke (0241) 154071; Hungary-Selectrade Computer, (01) 163-2905; India-Dynalog 
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SOFTWARE 

Windows BASICs 

MIKE WIGGINS 

S
ince Windows first came out, non
professional programmers have 
been screaming themselves hoarse 
for an easier way to access the 
power of the environment. While 

the resource editors available for C have 
come a long way, the C environment still 
leaves people a bit dry. 

Windows BASICs make it easier for 
people to program Windows. Specifically, 
they allow any programmer with reason
able experience to create a user interface 
without having to know the API calls. The 
ability to create a full-blown Windows ap
plication without the tedious programming 
is quite appealing. 

Who can use Windows BASICs? Any
body who wants to create a program in 
Windows and doesn't have the time to 
learn C and Microsoft's SDK (Software 
Development Kit) . Getting your first pro
gram up and running may take hours in
stead of weeks and months. If you need 
to develop any type ofDLL, you can't use 
a Windows BASIC program for that yet; 
none of these packages provides that lev
el of complexity . 

The latest Windows BASIC packages 
blend a rich programming environment 
with an intimate control over the Windows 
API (see the features table). CA-Realizer 
1.0 ($395) offers a run-time compiler and 
Programmable Application Tools while 
shielding you from the naked Windows 
API calls. 

GFA-BASIC 4.10 for Windows ($295) 
offers over 800 BASIC and Windows 
commands, direct calls to the API with
out the need for a DLL, and full 32-bit 
support for 386/486 processors. GFA Soft
ware Technologies also sells a $99 "QB" 
version of the package designed to take 
QuickBasic programs and convert them 
for use in Windows with minimal change. 

Finally, Microsoft's Visual Basic 1.0 
with Professional Toolkit offers the de
velopment environment, a run-time com
piler, and a rich set of extensions with the 

196 B Y T E • DECEMBER 1992 

· Professional Toolkit. Visual Basic lists at 
$199 or, bundled with the Professional 
Toolkit, at $499. Microsoft is readying a 
significant upgrade of the product (see the 
text box "Coming Soon: Visual Basic 2.0" 
on page 200). 

Each package lets you write Windows 
code without knowing C or the SDK. CA
Realizer and Visual Basic provide alter
native SDK functions; GFA-BASIC of
fers direct access to the full complement of 
API calls. 

The Language of Windows 
Programming in C is the conventional way 
of programming Windows. For most folks, 
this is not an easy task, because you have 
to learn the ins and outs of Windows as 
well as C's delicate syntax. Conquering 
both at the same time is like trying to take 
a drink from a fire hose; you ' ll get some of 
it, but a lot will get by you. 

Another way to program Windows is 
to use a vi sual programming language . 
These are generally believed to be easy to 
use, but they lack the full power of a pro
gramming language. Windows BASICs 
are somewhere in between the visual lan
guages and C. They give you the ability 
to access Windows without having to deal 
with all the endless details of pointers and 
the details of the API calls. 

The heart of a Windows BASIC pro
gram is the form. The form contains the 
primary user-interface elements: control 
buttons, data-entry fields, and cubbyholes 
to tuck executable code into. In essence, a 
form is a Windows window, but an en
riched one with your program 's control 
structure built into it. In the old days, it 
was necessary to write pages of code to 
create interfaces; now there are handy re
source editors to reduce that task to drag
ging buttons and checkboxes from a tool
box. When you combine the graphical 
design tools, straightforward BASIC syn
tax, and integrated Windows API calls, 
you get a Windows BASIC. 

If you're not a programmer, the only 
thing these packages allow you to do is 
create a pretty screen. At that point, you ' ll 
have to find a friendly programmer to help 
you fill in the underlying structure. 

Take a Message 
To test these packages, I designed a simple 
application that duplicates the common 
"While You Were Out" message pad. It 
contains areas for whom the message was 
to and from, the date and time of the mes
sage, the phone number, a series of action 
checkboxes , and a short narrative mes
sage. A control panel next to the pad con
trols the application . The controls let you 
create a new message, save changes, and 
browse through the message database. The 
entire front end of the application uses 
Windows API calls through the environ
ment's libraries and/or API access, and 
the back end uses the standard BASIC file 
I/O to manage a straightforward fixed
length record structure. 

The first step in writing the application 
is designing the form. That's the resource 
editor' s job, and each of the packages takes 
a slightly different approach to the prob
lem. The resource editor is your primary 
interface to the package, so it had better 
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\ITE ACTION SUMMARY 

• 	 WHAT WINDOWS BASICS ARE 
Running under Windows, these 
programs deliver a rich BASIC 
programming environment and 
intimate control over the 
Windows API. 

•	 LIKES 
Visual tools make it easier for 
casual programmers to create 
applications. You can write 
Windows code without extensive 
knowledge of C or the Windows 
SOK. 

• 	 DISLIKES 
If you need to develop any type 
of DLL, you can't use a Windows 
BASIC program for that yet; none 
of these packages provides that 
level of complexi ty. 

• 	 RECOMMENDATIONS 
Visual Basie's design tools were 
superior to the others and felt the 
most like other Windows 
applications. 

ment that lets you rnn your code right from 
the editor. Your program wi ll probably 
work the first time (m ine always do), but 
if not, Realizer's debugger lets you step 
through the program. The program editor 
is a standard Windows-style editor with 
multiple ed it windows, cut-and-paste op
erations, and all the menu options where 
you expect them to be. 

Realizer's Programmable Application 
Tools are ro ughly analogous to Visual 

be a good one. 
Each control then gets a connecting link 

to the underlying BASIC code. The general 
procedure is to select the button or check
box and assign it a piece of code to exe
cute. To build the database records, you 
extract the entered data from the form. The 
data elements have to be combined into a 
record and stored into a ra ndom-access 
BASIC file. 

CA-Realizer 1.0 
CA-Reali zer lets you create a Windows 
application without extensive knowledge 
of the Windows SOK. You create the Win
dows front end with FormDev, a resource 
editor provided with Realizer that uses a 
convenien t WYSIWYG drawi ng package 
to design the program's form . Ln Reali zer, 
each form is a separate window. Form
Dev's toolbox contains the usual assort
ment of Windows drawing tools; you se
lect objects with the arrow selection tool , 
place buttons with a tool shaped li ke a but
ton , and create editing fields with the text 
tool (see screen I). During the editing and 
design process, each element gets assigned 
a unique item number. 

After you complete the fo rm , the Ac
ti on Item function in the Ed it menu lets 
you write a chunk of BASIC code and at
tach it to that control. For example, in my 
sample application , when you press the 
Next button, its handler increments a rec
ord counter and reads the nex t message 
from the database. When you save the fi le, 
Reali zer merges your neatly encapsulat
ed routines into the main program. 

CA-Realizer is an interpreti ve environ-

Screen 1 : CA
R ea/izer's 
resource editor 
uses a conven ient 
WYSIWYG 
drawing package 
to design the 
program 's form. 
At your disposal 
are the usual 
assortment of 
Windows drawing 
tools. 
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FEATURES OF WINDOWS BASICS 

All three packages blend a rich BASIC programming environment with an 
intimate control over the Windows AP!. (•=yes; O =no.) 

CA-Realizer GFA-BASIC Visual Basic 

Price $395 $295 $199; 
,$4:~~ wit '[oolkit 

Windows AP\ calls With DLL With DLL 

0 

20MB 

• 
'Graphics support 

for BMP,/P,CX • 

DLL 

DOE 
MDI (Multiple 

Document Interface) 

On-line tutorial 0 ' • 
Form-design tools 

Mu.ltiple P!ilre.nt windows 0 
Run-time executable 2 

' Tutorial is manual-based with sample code. 

' All require a system DLL. 


Basie' s Professional Toolkit. The tools ap tiple items as a group. 

GFA-BASIC very powerful-perhaps the 
most powerful of the three products in this 
review. When you install the package, you 
select from a number of optimized inter
preters and run-time DLLs for the various 
Intel processors, from the 286 to the 486 
with full 32-bit support. GFA Software 
Technologies offers two flavors of its pack
age: an MS-DOS version and a Windows 
version. Code written for one environment 
will run on the other if you simply recom
pile the program. 

Your link to the package is the GFA
BASIC editor, which gives you a com
plete environment with a debugger and 
the RCS (Resource Construction Set)
similar to CA-Realizer's FormDev. Pro
grammers familiar with WordStar editing 
commands can use those same commands 
in the GFA editor. For others, there's a 
Windows-style cut-and-paste interface. 
Unfortunately, the Windows editing con
trols are nonstandard and take a bit of get
ting used to. 

You use the RCS to create dialog boxes. 
For the test application, I ended up creat
ing a message-form dialog box and then 
calling it from the parent window (see 
screen 2). Another approach would have 

pear in the FormDev toolbox and include I recommend Realizer to anyone with been to create the message form as part of 
number functions such as charts, spread minimal programming experience and lit the parent window and then use Create
sheets, boards, logs, active bit maps, and tle or no prior knowledge of Windows API Window calls to define the form in the 
animation libraries. Realizer lets you ex calls. CA-Realizer gives you plenty of code without the benefit of a resource ed
pand your application through the use of examples, including the source for both itor. That's harder from a programmer's 
DLLs and share information with other FormDev and the tutori al. Of the three point of view, but it lets you take better 
Windows applications though DDE. packages reviewed here, it has the high advantage of GFA 's extensive Windows 

est level of abstraction to protect you from support. 
Delivering the Goods those tedious API calls. However, if you GFA-BASIC has two primary advan
When you finish your application, you'll need to get to the API, you can-tlu·ough tages over its competition. First, the 800 
want to get it into your users' hands. Re the use of DLLs. functions, give or take a few, include math, 
alizer's Project Builder is a simple way to communications, graphics, matrix , and 
create a Windows executable file , com dBase functions , all from the standard 
plete with its own icon and Realizer run package. But it doesn ' t stop there. GFA GFA·BASIC 4.10
time library. The Project Builder scans the also gives you full Windows API support 
file and compiles a list of resources re A vast collection of BASIC commands without the need to call a DLL. Support 
quired to build the program. The end result and direct Windows API calls makes for MDI (Multiple Document Interface), 
is an installation disk complete and ready 
for royalty-free distribution. Screen 2: You can 

I had CA-Realizer installed and my create dialog 
program running in a matter of hours. The boxes from GFA
documentation was easy to follow. The BASIC's RCS. 
sample programs and on-line help system For the test 
came in handy more than once. application, I 

A few things about the product annoyed created a 
me. Realizer fills the screen with a default message-form 
window, and your application appears as a dialog box and 
smaller child window. I would have liked then called it 
to have my application fill the parent win from the parent 
dow. I worked around the problem by window. 
replacing the parent window's menu and 
pretending that the window came from my 
application. On FormDev, I'd like to see 
better control of the toolbox set, a global 
grid system so you can align items, and a 
grouping function that lets you move mul-

ON MENU GOSUB Menu Choice 
DO -

SLEEP 
IF MENU(1) =30 

@Button Action 
ENDIF -

LOOP UNTIL MENU(1)=4 
RETURN 

PROCEDURE Crcate_Msg 
DIALOG #0.20.79.443.430,'".S l 

CONTROL "'.100."buMon".Sl 
CONTROL '".101."cdif'.Sl 06 
CONTROL'", 102,"edit',SlOB 
co .•. " ' 
~g~,.....,.,= 
co 
co 

C:\GFAWIN\GFAPHONE.GFR 

gg .-----~~-~~-~-=. : 0Pk-a.stCa.ll 

: :o WillC.UA« : 

gg To .... I _______,..., 
co 
co 
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This team created a professional BBS for you. 


We're usually a little more modest. 
But we couldn't help feeling proud of 
what this team has created - a pro
fession al, reliable Bulletin Board 
System - that you can relate to. 

The Major BBS® Version 6 provides: 

•ELECTRONIC 	MAIL with file 
attachments, carbon copies, return 
receipts , message forwarding, mes
sage quoting, distribution lists, and 
user preferences. 

•PUBLIC 	FORUM AREAS (up to 
3500) with file attachments, message 
threading, "Quickscan", keyword 
searching, and fully configurable 
security access levels. 

•MULTI-USER 	TELECONFER
ENCE with 65,535 channels, confer
ence " moderators", and a private 
chat mode. 

•FILE 	LIBRARY supporting over 
10,000 sub-libraries and over 

1,000 ,000 files, file tagging , CD
ROM s, keyword searc hin g, and 
optional file approval restrictions. 

• MHS MESSAGE NETWORKING 
with DaYinci E-Mail, cc:Mail , MCI 
Mail, the Internet, CompuServe, 
X.400 networks , and other third
party message networks. 

•FULL 	SCREEN EDITOR with 
block commands, paragraph format
ting, and message importing. 

• FILE TRANSFERS via ZMODEM, 
YMODEM-g , YMODEM-Batch , 
XMODEM, KERMIT, Super-KER
MIT, and ASCII protocols. 

•MULTI-USER 	SUPPORT for up 
to 256 simultaneous users - all on a 
single desktop comput er - via 
modems and serial ports at up to 
38,400 bps, and Novell LAN channels. 

•PLUS: 	questionnaires, global com
mands, a user registry, file displays, 
remote system management tools , 
and much more. 

We went all out to make your life as 
Sysop eas ier , too. In sta ll ation is 
super-easy, with autom atic modem 

detection and customization utili 
ties. Fully configurable menus , 

screens, prompts, help messages, 
and user accounting options , 

The Major BBS 

Develop111e111 Team 

with about 5% ofthe 

code they wrote and 


tested, line by line. 

From left to right: 

Berl Love, 

Edward Bush, 

Richard Skumick, 

Tim Stryker, 

Bob Stein, 


Brian Stephens, 

Sheri Robert, 

Les Bird, 

Chris Robert, 


·	Scoll Brinker, 

Chris Kotacka 


together with our Locks and Keysr" 
security system, give you total control. 

Add-on options include advanced 
LAN support, The Major DatabaserM, 
X.25 connectivity, a Dial-Out pack 
age, a QWK-mail interface, C source 
code, and dozens of third-party soft
ware products. 

But The Major BBS is more than just 
bits and bytes. The desi g n is well 
thought out from a human point of 
view. The documentation is thorough 
and comprehensive , yet "reader
friendly" . World-cl ass tech support is 
just a phone call away. 

We want your business. Call now and 
we ' ll send you literature and a free 
demo disk . 

Sales & Literature Hotline 

I 1-800-328-1128 I 

The Major BBS \lasio11 6 require\· a '286 or bcucr, 
ll'ith 2MB or mon·. n11111i11g 1WS-DOS 3.3 or higher. 

8~~L¥\CTICOMM 

4101 SW 47th Ave.• Suite 101 •Ft. Lauderdale, FL 33314 
BBS: (305) 583-7808 •Fax: (305) 583-7846 •Voice: (305) 583-5990 

Circle 244 on Inquiry Card. 
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Coming Soon: Visual Basic 2.0 


V
isual Basic 2.0, announced in ear
ly November, promises to be a 
significant revision that adds 
more of everything: controls, 

properties, keywords, events, debug
ging tools, programming aids, and
perhaps most important-perfonnance. 
What follows is a look at some of the 
significant new additions, based on pre
liminary documentation, a beta version 
of the software, and Microsoft sources. 

VB 2.0 will be available in both 
a Standard Edition and a Professional 
Edition. The Professional Edition re
places the Professional Toolkit 1.0 and 
the Control Development Kit, and sev
eral features from Toolkit 1.0 have been 
added to the new Standard Edition. 
Among these are the OLE client control 
and the grid control, a spreadsheet ob
ject that has been improved over the 
version in Toolkit 1.0. 

The toolbox in both editions has two 
new controls. The graphical control lets 

DOE, and DLLs rounds out this package 
nicely. 

Building an Application 
I used the RCS to create the message pad 
as a dialog box. The RCS offers a click
and-drag WYSIWYG interface. Oddly, 
font control wasn' t one of the toolbox fea
tures. You can set a global fo nt character
istic for the entire dialog box, but you can' t 
set font styles for individual control ele
ments. The "Please Call" area of the form 
should have used a smaller fo nt for the 
checkboxes. In this case, picking one style 
for the whole dialog box caused the ele
ments to be truncated on-screen. 

After completing the form in the RCS, 
you save the form and send the code to 
the text editor. Once in the edi tor, you can 
view and change the CONTROL state
ments that make up the dialog box. 

A conventional Windows program ·is 
based on a simple event-handli ng loop 
with separate handlers for each process. 
GFA-B ASIC achie ves its event-driven 
control with a diffe rent mechanism. The 
bulk of a GFA-BASIC program is a pro
cedural program, written to look much like 
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you create shapes, lines, and labels like 
earlier controls, but it uses fewer Win
dows resources so you can build bigger 
applications. The other new control is 
the image box. Like a picture box, it 
can display BMP and ICO graphics 
files , but unlike a picture box, it can 
resize the images as well. Also, graph
ics can be displayed in 256 instead of 
16 colors. 

All control properties in VB 2.0 are 
now displayed in a movable, scrolling 
window instead of a static li st box. 
Global and type definitions, formerly 
allowed only in the GLOBAL.BAS file, 
can now be included in any code mod
ule (but not form modules). If you be
gin your declarations section with the 
new Option Explicit statement, VB 2.0 
requires all variables to be declared 
before use. Although this feature im
poses somewhat more structure on the 
programmer, it makes the source code 
easier to understand and maintain , es-

conventional BASIC. ON statements, such 
as ON MENU, prov ide each event with 
an interrupt handler, similar to the ON 
KEY and ON COM interrupts in conven·
tional BASIC. When the event occurs, the 
procedural code is interrupted, and the in
terrupt handler takes over. Your program 
must use Windows-aware functions to give 
the events a chance to occur. The effect is 
similar to a pure event-dri ven model, but 
the details seem a bi t odd at first. 

Although GFA-BAS !C gives you direct 
access to the Windows API, it can actu
ally make the programming task harder, 
because you have to know a lot about Win
dows. Because I was already familiar with 
the API call s, I was able to flip through 
the manual and find what I needed. But a 
nov ice Windows programmer may have 
some difficulty. 

The biggest problems with GFA-BA
SIC are cosmetic. The editor's menu func
ti ons are not where Windows users expect 
to fi nd them. The keyboard interface to 
the editor held true to the WordStar key
strokes but acted inconsistently with re
gard to block movement. The most glaring 
gaff is the drag-copy-paste method so of

pecially in projects involving work
groups. 

Several improvements make it pos
sible to write larger applications. VB 
2.0 allows four times as many proce
dures per application, twice as many 
variables per module, twice as many 
global variables, twice as many con
trols per form, unlimited string space 
(up to the limit of available memory), 
and arrays that break the 64-KB mem
ory barrier (but only in Windows en
hanced mode). You can put more than 
255 controls on a form by grouping the 
controls in arrays, and you can also in
clude arrays in user-defined variable 
types. 

All indications suggest that Visual 
Basic 2.0 will be a significant upgrade 
and a release worth watching closely. 

Tom R. Halfhill is BYTE '.~ senior news 
editor in San Francisco. You can con
tact him on BIX as "thalfb.ill. " 

ten used in Windows to move large blocks 
of text. When you drag to the bottom of 
the screen, the screen should scroll and 
continue the selection. It doesn' t. 

This package can be improved by clean
ing up the inconsistencies of the editor and 
the RCS, adding more cross-references to 
the documentation, and including better 
font support to the RCS on a control-by
control basis. 

Microsoft's 
Visual Basic 1.0 

It' s no surprise that the folks who wrote 
Windows have remained fa ithful to the 
object-oriented, event-driven program
ming model with their BASIC package. 
Of the three packages, Visual Basic offers 
the cleanest set of programming tools and 
environments. You start your program by 
designing the screens fi rst (see screen 3). 
Once you create what the user will see, 
designing the code to interact with the 
screens is much simpler. Doing the screens 
firs t also helps provide a structure to build 
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Only MultiScope 2.0 has what it takes to nail the 
bugs in your code, whether in Borland® C++ 3.0 or 

3.1; Microso~ CIC++ 7.0; or Microso~ C 6.0. 

When it comes to true C++ debugging, there's only one 
way to go-directly to MultiScope Debuggers Version 2.0. 
That's because only MultiScope can offer you real C++ 
debugging in aWindows environment today. 

It's The Real C++ Thing-MultiScope. 

As the only Windows-hosted debugger on the market 
today, MultiScope 2.0 delivers powerful features you won't 
find elsewhere. 

PLUS, MultiScope Cdebugging features include the capa
bility of browsing pointers to structures as arrays by simply 

INCLUDING: 
•A point-and-slwot C++ class hierarchy browser 
• C++ object browsi.ng 
• Automati,c C++ object mapping for all C++ inheritance types 

~----- Application 
Breakpoints 

double-clicking on the desired array index, and the ability to 
browse any variable as if it was declared in any other type by 
simplyusing the sticky type transfer command. 

Real Power Is In Sight. 

More importantly, it's all there at your fingertips. The 
MultiScope screen you see here tells the whole story; it's a 
powerful, feature-rich, integrated Windows environment, 
where the capabilities you need are just a mouse-click away. 

A Real Value 

In addition to real C++ debugging, the new MultiScope 
Debuggers 2.0 offer you real value. The MultiScope Debuggers 
for Windows provide the Windows Run-Time Debugger, MED, 
the Crash Analyzer System and 
more - all in one package. 

MULTlSCOPE

Act now! MultiScope retails for -MULTISCOPE" DEBUGGERS$379. To to get corporate pric ..w...... CE> 
ing, or additional information 

• An alternative C++ class infonnation display for clarity of member scope 
• Windows-hosted debugging of Windows application~ on the same screen 
• A CodeView compatible camrnand line 
• A fully integrated SPY utility for 1.pyiny multiple windows at the same time 
• 3861486 hardware menwiy breakpointsfor quickly finding memory averwrites 
• Object-oriented breakpoinls 

call 1-800-999-8846 or 1-408
252-1652. To order direct, 
please call : 1-800-228-4122 x8354. 
We even offer a 60-day money
back guarantee. TM 

© 1992Symantec Corporation.* Offer valid in U.S. and Canada only- price in U.S. dollars. lnternatlona! phone: Canada, l ·800·4G5·22GH; SYMANTEC.
Europe, 31-71-353111; Australia, 2-879-6577; others, 1-408-252-3570. All trademarksor registered trarlc1narksare those of the ir respective holders. 
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your event-driven Windows application. 
Visual Basic takes care of all the Win
dows-specific calls to the fmm objects and 
allows the programmer to concentrate on 
the task at hand: producing the important 
underlying application. 

Visual Basie's forms-design tools are 
similar to those of the other two packages. 
A toolbox gives a selection of controls and 
buttons that you simply click on and drag 
to place on your form. Compared to the 
others, Visual Basic offers a better selec
tion of control objects and generally han
dles them in a more consistent manner. 
The Professional Toolkit gives added zing 
to any application by offering a more ex
otic variety of control objects. Control ob
jects can have English names for easier 
referencing within your program. 

Writing code is simple. Just double
click on any control object within the fom1 
editor and bring up a text editor with a 
skeleton subroutine. There is a drop-down 
selection within this editor that allows you 
to define what event you want to write a 
handler for. 

The Professional Toolkit is a collection 
of custom controls that load as extensions 
to Visual Basic. They become part of the 
toolbox and are used in the same manner as 
any other control when designing the form. 
Some of these controls are 3-D buttons, 
3-D checkboxes, animated buttons, com
mon dialogs, and graphs. Visual Basic also 
provides a Control Development Kit and 
documentation on how to develop your 
own custom controls (i .e., DLLs that are 
written to work specifically with Visual 
Basic). However, this requires a working 
knowledge of C and a thorough knowl
edge of Windows concepts and the SDK. 

Microsoft provides a variety of help sys
tems to guide those who need a better un
derstanding of the workings of the APis. 
There is also a collection of articles deal
ing with various subjects related to Win
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Screen 3: Of the 
three packages 
reviewed here, 
Visual Basic offers 
the cleanest set of 
programming 
tools and 
environments. 

dows, APls, and Visual Basic. The help 
system within this package provides ex
cellent suggestions and examples of the 
workings of the system. Both novice and 
experienced programmers will find some- · 
thing of value in the help files . 

There is no direct Windows API sup
port. If you want to do something with 
Windows that you can't do with the stan
dard Visual Basic functions, you ' ll have 
to write a DLL. The linkage is there, but 
most users will not have to venture far 
from the standard and custom controls al
ready provided. Should you choose to stray 
into the magical realm of DLLs, be pre
pared with a C compiler, the SDK, and a 
good working knowledge of the Windows 
APL 

Creating the code for my message data
base was easy using standard BASIC com
mands. The application was up and run
ning within a few hours of my loading the 
program. Visual Basic took care of all the 
Windows stuff; I had to concentrate only 
on getting the information from the screen 
fields and accessing the database on disk. 
I found the editor functions quite intuitive, 
although the editor displayed only one sub
routine at a time. That turned out not to 
be a problem, as moving from procedure to 
procedure was fast and easy. I didn't notice 
any problems with performance. Visual 
Basic usually gets a bad rap for being 
somewhat sluggish, but I was working on 
a fast machine and my application was rel
atively simple. Your mileage may vary. 

A BASIC Decision 
Someone who knows a structured language 
such as dBase or Lotus macro program
ming would find CA-Realizer a suitable 
choice. It provides a layer of protection 
from the API while maintaining a rich 
language set. Novice BASIC programmers 
will appreciate Realizer' s good on-line tu
torials. 

If you understand how event-driven 
programming works, you'll find Visual 
Basic an easy way to get a program written 
quickly. Even if the idea of event-driven 
programming puts you off, take a look at 
Visual Basic anyway. The help systemand 
programming examples should help you 
figure it out. 

I appreciated the rich language set and 
built-in API support in GFA-BASIC, but I 
would have found the package more use
ful if it provided a command-line compil
er instead of the integrated environment. 
The text and resource editors were just too 
inconsistent to use. [Editor's note: GFA 
Software Technologies is currently beta
testing a true compiler for GFA-BASIC. 
The compiler will allow you to create 
Dlls and stand-alone .EXE files just as 
you would ifyou were programming in C. 
That 's a development worth watching.] 

Of the three packages, I preferred Vi
sual Basic. The design tools were superior 
to the others and felt the most like other 
Windows applications. It makes sense that 
if your design tools adhere to the Win
dows style, the resulting code is more like
ly to as well. • 

Mike Wiggins was a founding member of 
Multimate International and currently op
erates a computer consulting firm in South 
Windsor, Connecticut. He can be reached 
on BIX c/o "editors." 

COMPANY INFORMATION 

Computer Associates 

(CA-Realizer 1.0) 

1 Computer Associates Plaza 

Islandia, NY I 1788 

(516) 342-5224 

fax: (516) 342-5329 

Circle 1229 on Inquiry Card. 

GFA Software Technologies, Inc. 

(GFA-BASIC 4.10 

for Windows) 

27 Congress St. 

Salem, MA 01970 

(800) 766-6432 
(508) 744-0201 

fax: (508) 744-8041 

Circle 1230 on Inquiry Card. 

Microsoft Corp. 

(Visual Basic 1.0) 

l Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 
(206) 882-8080 
Circle 1231 on Inquiry Card. 
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No question.. . this 17-inch monitor from Viewsonic is the 
ideal "big screen" choice for Windows. In fact, Byte, PC 
Magazine, InfoWorld, PC Computing and Windows 
Magazine have all given rave reviews to the Viewsonic 7. 
It's theprice/performance leader, designed for people who 
know what they want and won't accept second best. 

The competition claims we're unfair. That's because the 
Viewsonic 7, with resolution up to 1,280 x 1,024, features 
microprocessor-based memory along with 26 program
mable preset modes. And it has a flat square, anti-static 
screen to eliminate distortion and provide a sharp, crisp 
to-the-edge picture. Plus, for a flicker-free image, it even 

boasts of ultra-high 76Hz refresh rate. For a safer 
environment, this monitor meets strict low-radiation 
Swedish MPR-II standards! 

Viewsonic 7 and the 15-inch Viewsonic 
6FS - the ideal monitors for full-scale 
Windows environments. 

ViewSonic® 
20480 Business Parkway/Walnut, CA 91789 
(800) 888-8583 (714) 869-7976 FAX (714) 869-7958 
All products and brand narnes are tr.idcrnarks of thei r respect ive companies. 

Circle 165 on Inquiry Card (RESELLERS: 166). 



m uns 
ytes/sec. The Number Smasher's i860 has 

clocked at 80 megaflops doing matrix multiplies, ff/ 
tnegaflops doing FFTs and 11.8 Double Precision Unpack 
Megaflops on large arrays-ten times the speed of a 486 
and twice the speed of a Cray 1 F! One happy user 
recently reported that his "Baby Cray" was happily 
humming away saving him thousands of dollars per 
month in 3090 rentals. The Number Smasher comes with 
the finest i860 compilers on the market, your choice of 
Microway's NOP™ FORTRAN, C\C++ or Pascal. 

Call or write today for more information on Microway's 
new black tower systems. 

MICfOWBY-_®________ e -j,l~~/o_riogis _--~-cte~c~'PO-cio -u_n_t_o_n
re_~ _-- ..... t,a ~- f _-- ' ~"t i r ~ o _
Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 • U.K./Europe 081-541-5466 

France 01 43 2 69593 • Germany 069-75-2023 • Holland 40 836455 • Italy 02-74.90.749 • Japan 0474 23 1322 • Norway 6-892020 


Circle 120 on Inquiry Card. 
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REVIEWS 


HARDWARE 

Clocking the Fastest PCs on the Planet 

STEVE APIKI 

Intel 's 66-MHz 486DX2 kicks in the af
terburner for users tired of sluggish per
formance in complex applications or 

mired in high-overhead environments like 
Windows and OS/2. The clock-doubling 
DX2, which run s internall y at 66 MH z in 
33-MHz systems , offers a s imple way for 
syste m vendors to revita li ze 33 -MH z 
486DX and board-upgradable designs. 

I compared four of the fastes t PCs ever 
introduced: high-perfonnance DX2/66 sys
tems from ALR, Compaq, De ll , and NEC. 
BYTE Lab benchmark results appear in 
the figure on page 206 and configuration 
details are li sted in the table on page 208. 
Each system, des igned for modularity , is a 
board-level upgrade of an ex istin g ma
chine. 

ALR Flyer 32LCT 
ALR 's DX2/66 system consists of a new 
processor card insta lled in the company 's 
low-cost ISA tower. The Flyer's towe r 
confi guration makes it the most ex pand
able system in the group, with a generous 
12 drive bays and I 0 s lot s . Howeve r , 
choosing the $5 188 Flyer will mean com
promising on a few fea tures, like a 32-bit 
expansion bus (the Flyer is the only non
ElSA system) and a flat- screen I5-inch 
monitor, which you 'd get with the other 
systems I reviewed. 

In addition to the IO lSA slots, ALR 
puts system RAM and Western Di g ital 
90C30-based Super VGA on the mother
board . A cached Ultrastor IDE controller 
takes up one slot. The processor fits on a 
daughtercard that mounts into one of two 
proprie tary 32-b it s lots. The second slot 
can be left empty , or you can in stall an 
optional ($395) 256-KB cache module . 

\ benchmarked the Flyer both with and 
without the optional cache for co mpari
son, but only the cached results appear in 
the benchmark figure. On the BYTE Lab 's 
CPU test, the Flyer pe rformed about 26 
percent s lower without the cache; on DOS 
and Windows applications , the difference 
was about 20 percent. In any case, I strong
ly recommend that you buy the ·cache op
tion if you choose the Fl yer. 

Compaq Deskpro 66M 
Up to this point, the fastest machine BYTE 
had tested was the Compaq Deskpro 486/ 
SOL. Despite the disadvantage of its 33

MHz external bus versus the full 50-MHz 
architecture of the 486/50L, the Deskpro 
66M run s faster. It o utscored the o lder 
Des kpro o n our application tes ts, whi ch 
are sensi ti ve to 1/0 speed as well as raw 
processing power. 

The Deskpro also o utstripped the other 
DX2/66s on application tests , although the 
Dell 466DE was faster on pure CPU tests. 
The fast 5 I 0-MB hard drive was obv ious
ly a strong contributor to applications per
formance, but Com paq's fast QYision 
graphics syste m a lso played a role. 

The 32-bit QVision board is the only 
ca rd th at takes up one 01· th e Deskpro ' s 
EISA slots. Processor and memory-ex 
pansion ca rds fit in the ir own proprietary 
slots, and !DE and fl oppy drive controllers 
are on an 1/0 board that mounts under the 
power suppl y. 

With a 15-inc h QVision flat- sc reen 
monitor, the system se lls for $6995-con
siderab ly hi gher than the rest. However, 
the Deskpro inc ludes more memory and 
a larger hard drive than all but the Power
Mate. Including these features, and con
s idering street-pri ce versus I ist-price di f
feren ti a ls, th e Deskpro 66M is a ve ry 
attractive cho ice. 

Dell 466DE 
The $3869 466DE split most of the per
formance benchmarks wi th the Deskpro 

\JTE ACTION SUMMARY 

• 	 WHAT 486DX2/66 SYSTEMS ARE 
Machines built around Intel's 66
MHz 486DX2, a 32-bit processor 
that runs at 66 MHz internally 
and 33 MHz externally. 

• 	 LIKES 
These are the fastest Intel systems 
to date; graphics optimizations 
make systems exceptionally qu ick 
to respond. 

• 	 DISLIKES 
Considerably more expensive 

than 33-MHz 486DX systems. 


• 	 RECOMMENDATIONS 
Benchmark results split top 
performance ratings between the 
Deskpro 66M and Dell 466DE. 

66M. Although its lackluste r drive he ld it 
back on DOS application tes ts, the 466DE 
earned the hig hest CPU index we ' ve seen 
to ela te, well ahead of the res t of the 66 
MH z pack. 

De ll ' s newest upgradable desktop unit 
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CLOCKING THE FASTEST PCS ON THE PLANET 


BYTE BENCHMARK INDEXES 

• ALR Flyer 32LCT Compaq Deskpro 66M • Dell 466DE • NEC PowerMate Express DX2/66e 

DOS LOW-LEVEL 

.t;:.. 
Better 

Worse 
v 

CPU FPU Disk Video 

DOS APPLICATIONS 

.t;:.. 
Better 

Worse 
v 

Spreadsheet Database Development Overall 

WINDOWS APPLICATIONS 

.t;:.. 
Better 

Worse 
v 

Word Processing Spreadsheet Database Development Overall 

UNIX 
File Copy Pipe-Based 

.t;:.. 
Better 

Worse 
v 

Arithmetic Dhrystone 2 Exec I Throughput Context Switching Shell Scripts Overall 

All results are indexed, and higher numbers indicale better performance. For each index in the vironments: DOS 5.0 and Windows 3.0. We test six application categories for each environ
DOS and Windows tests, a Compaq Deskpro 386/33L running Compaq DOS 5.0 and Windows ment, running test scripts using WordPerfect 5.1 and Lotus Ami Pro 2.0 for word processing 
3.0 =1. For each index in the Unix tests, a Sun Sparcstation IPC =1. The overall index is the tests; Lotus 1-2-3 release 3. i + and Microsoft Excel 3.0a for spreadsheet tests; Software 
average index of the individual tests. Publishing Superbase 4 version 1.3 and Borland dBase IV for database tests; Borland Tur

The BYTE low-level benchmark suite identifies relative performance at the hardware lev bo Pascal for Windows and Microsoft C 6.0 for development; MathSoft Mathcad for Win
el, breaking down performance by system component. The results of these tests can help you dows 3.0, The MathWorks Matlab 3.5k, and Computing Resource Center Biturbo Stata 2.1 
identify the relative performance of a given subsystem and determine where performance bot for scientific/engineering; Autodesk AutoCAD release 11 for CAD; and Aldus PageMaker 
tlenecks may lie. For a complete description of these tests, see "BYTE's New Benchmarks: 4.0 for desktop publishing. The data fil es and test scripts are available from BYTE. 
New Looks, New Numbers," August 1990 BYTE. The BYTE low-level benchmarks, version Our Unix tests show relative performance for double-precision arithmetic, the Dhrystone 2 
2.2, are available in the byte.bmarks conference on BIX, or you can contact BYTE directly. benchmark, spawning a process (execl()) , file copy throughput, pipe-based context switching, 

BYTE's application performance suite measures the performance you can expect to see run and running a shel l script with eight concurrent scripts running. Unix benchmarks are avail
ning a given application category under a given operating environment. We test under two en- able on Usenet, in the listings area on BIX, or on disk. 

Dell 's 466DE shows a slight advantage on BYTE's low-level CPU benchmark, but the difference evaporates against the Deskpro 
66M's faster hard drive when running real DOS applications. Accelerated graphics tie the Compaq and Dell systems running 
Windows applications, while the PowerMa!e'sfast SCSI drive pushes it past the other systems on Unix. 

includes an A TI Ultra Super VGA on an tounding Windows performance. The the half-length processor module sits in a 
expansion card, favoring it over the VGA 466DE virtually tied the Deskpro 66M on proprietary slot behind it. That leaves four 
built into the motherboard in previous de Windows applications with this advan slots for add itional expansion. For such a 
signs. The Ultra, coupled with the 66-MHz tage. compact case, the 466DE allows a lot of 
DX2 processor, delivers absolutely as- The Ultra fits in a half-length EISA slot; room for growth; Dell also includes a dual 

206 BYTE • DECEMBER 1992 



5ad-tch pads. Or jamm;n9 
t'r-leW1 iYlto spread5Yieets . Or 
po1Anclit\:j a.way~ code DVl 

1-he.ir keyboards. 
Whlci1 is all q,uite. L.(V1nece?

sa-rf 1,t1he.¥1 '(01-1 CQr"l:;,;der ~l 
Mathedcl p,.-ov;des .a +asrer, 
mor-e vi:it1.<r-dl, les.5 error-p r-or'le. 
dlter.-?ative . s; mply enter e{,l.id
tioVIS a.nywnere on the VoOrl<
shee-r. Grdph result> ·111 J-D ci11d 

.3-P . Odr1.9e vdr1able.s and 
iVlstdnt ly t-<pddte ciriswer-s. Add 
te..<t to $1Apport yo1.1.r work . 

r-.'10nly . 
1-t?ed · 
functioY15 01Ailt
lvi, ·111clt.1din0 
e~rovieYJ~;a.J5, 
cMfev-eY1t1.a/s, 
C.1.<bic Splines 1 

F Fis orid m~re . 
Fu.\\ .5y'm?ol1c..
capabi\ihe5 are 
a.vai Ia'o le w'1-rh 
3 V'Y1e.Yl\.l p'1c.k 1 

'50 yo1.< Cd.VI 

evaluate a.ny 
ivitt3ro.t 1 . 

Taylor -;,ene.s 
. . orivi.flV1ite. 

~ Optwf'ld.l Elec..trori1c. +tci>'kl 
ook~.:3 ive fov. IY15ta.t'lt access 

A5ide frowi Hie q_w.wtef mil 
lion or so peorle who already 
vise. Mathed::J~ most e.¥13i riee.~ 
ard se-ienti~t7 c.ovitivi1Ae tr> do 
calc1Alation~· l?y n.;ivid. Usi~ 
calciAlators and 

... 
t( .1 1 .l .1: ). rlij 

Quadratic model: 

Avi<::l pririf" pnsevitatioyi qyality to ftA/ly iriteractive form1A/as, 
dowwient7 uimple:fe ui1th -tut, d~3V'.;iW1s ~nd datc;i -t-dhtes 
@ldpl'iic.sa~ e~uatioYIS lri real dire.c.-tlytrom pop1-1lar re.feret'lce 
ma.t11 vllrtat1ori . . boo.ks. Work 1.~frtn the.m v-i8ht 

Mdlhc.;d come.s w1rli more.. U1 tile hardbook itself. Or 
thdn OJ. 00 ••... click and paste thel"tl for 
cowi- ~ 1ASe ·,n yo!Ar Mathc.&d 

. 
IAl'Yl j~St by c..li c.kin.9 : 

doc,1.Hrievits . 
' Pl L{S opti o11al 
Arplicatioris ~ck5 l)Jith mocli
fiable. teYY1plates ~e avdil~ble 
fo~ Jll Wldjor eri9ivieeri~ and 
'.Jc.Jenee ..f.idds . 

7o put aOuJY'\ f 01,/,r perJc.il I 
pic.k i..<p tiie phone .a.n::J C41I V\OW 

tv 9etC1-free Mathcad W~rkin3 
/v1 ode! dncl comrlete iY'lfqrma.
t;OY\ . Or" rY!d'il Or -fa.>< , 
1t\e U>lApon belo\\J . 

Ovic.e yOI.{. get yol,,(V'" 
n<rnd5 M Matl1ca.d, 
yow'// 'fleve'f do ~th 
the. ~me wa.y a9a1 vi. 

Cal/ : w/ 1_577_10/ 7 

Fdt.' hi 7-571-S~.;;.Cf 


1-SOO-MATHCAD 

lFREEWJ~WorkiM9Model~ { 

I 
T he Mathe.ad Worki Yl:J Model iV1~<-1de.5 a concise demo V1St r"dho Y1 
d>ld ii -fu lly-functioniVl~ Vet5 l0V1 of ti-l e rrod..i c;,t. It's t~e l?e?t wa.y t o tlnrrod..ic.e. yourself tot+ie power"and edSe of!V1;i.rncac:I. . 1395 

t 'l ' 
ISPE.CIFY: 

I 
To.tie I 
-=""---~~~~~~~~~~~- !I Cowt an 

t\ddres5 
PC Wil'ldow>'M I0 

D PC DOS 0 L{NIX® Ci 5tJrc .z;
[] Macivrtl>sl'l,gi =-'--''-----------''-'='-----"'""-----

/ 0 3Yz:· D 5Y<t Di5i<e.ile ___ j
+.------------- - -- - -- - --

Math Soft, Ivi e..-. WI Broadway; c.,.,.,~rid3e , Ml\ o:i.13q USA- · Ploovie: I -800- 6J. 8-'tn3 • 6 t 7-577-1017 • Foix: 617-577-'ifvq 
For inforwiation on MatYicad distribi.1 tors oiAts ide of t'1e: U.S., c..o.., tdct MarliSoft lASA © 1'1'f2- /vlatnSoft, Inc . TM c}Yld ® si9nify ....-ian1i1fact1A.rer's ffdd...emark Of rttJistered ifd.deMark respect ively

*"Elec..tf"ol"'lic. Ha\l\d.book's ftq,l.(ire Matkc.ad 3. 1. 

Circle 114 on Inquiry Card. 

http:Matkc.ad
http:Mathe.ad
http:7-571-S~.;;.Cf
http:perJc.il
http:e~rovieYJ~;a.J5


CLOCKING THE FASTEST PCS ON THE PLANET 


DX2/66 SYSTEM FEATURES 

Each of these systems includes petformance features like controller cache 
and high-speed video, but differences in disk capacity and memory 
configuration make direct price comparisons difficult. 

ALR Compaq Dell NEC 
Flyer Deskpro 466DE PowerMate Express 

32LCT 66M DX2/66e 

Price (as te~ted)1 $5188 

Processor i486DX2/66 

RAM 
As tested (MB) 8 
Max. on-board (MB) 64 

Second-level cache 
Size (KB) 256 

Hard drive 
Capacity (MB) 340 
Interface IDE 
Controller cache (KB) 512 

Floppy drives (MB) 1.44 

Video 
Maximum resolution 1024 x 768, 

(pixels) 256 colors 
256-color resolution 1024 x 768 
Video RAM (MB) 1 
Monitor ALR FlexView 3X 
Monitor size (inches) 14 

Drive bays 12 

Expansion slots 101SA 

Power supply (W) 300 

Other features DOS, Windows, 
mouse 

$6995 $3869 $5948 

i486DX2/66 i486DX2/66 i486DX2/66 

16 8 8 
64 96 256 

256 128 128 

510 120 535 
IDE IDE SCSI 
0 256 0 

1.44 /1.2 1.44 /1.2 1.44 

1024 x 768, 1280 x 1024, 1280 x 1024, 
256 colors 16 colors 16 colors 
1024 x 768 1024 x 768 1024 x 768 

1 1 1 
QVision 150 UltraScan 15FS NEC4FG 

15 15 15 

4 5 5 

4EISA 6EISA 5 EISA 

240 220 285 

DOS, DOS, Windows, DOS, Windows, 
Business Audio, mouse mouse 

mouse 

' As-tested price includes features listed below, including monitor. 

1.44-/ 1.2-MB floppy drive that fits in a 
single half-height drive bay. 

One of the weaker points in Dell' s 
desktop systems has been its somewhat 
fuzzy UltraScan monitor. The review 
466DE came with a Dell UltraScan 15FS, 
a much better, brighter, flat- screen mon
itor that makes the 466DE much nicer 
to use. 

NEC PowerMate Express DX2/66e 
Local-bus graphics and a fast SCSI drive 
are the main performance-enhancing fea
tures on the PowerMate. Coupled with its 
66-MHz DX2 processor, these features 
make the PowerMate a very fast platform 
for graphics work. However, the Power
Mate ' s somewhat underpowered process
ing system left it behind the rest of the 
systems on our DOS and Windows appli
cation tests. 

The BYTE Lab's CPU benchmark rat
ed the PowerMate lower than the other 
DX2/66 systems. Despite good graphics 
and an excellent disk score, the CPU/mem
ory bottleneck kept NEC's machine slight
ly behind the leaders on the application 
benchmarks. However, its fast SCSI drive 
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put it well past the others on the Unix File 
Copy tests, giving it the best Unix index 
overall. 

NEC's system is roomy for a desktop 
unit, with plenty of space for hard drive, 
peripheral card, and memory expansion. 

COMPANY 

Advanced Logic Research, Inc. 

(Flyer 32LCT) 

9401 Jeronimo Rd . 

Irvine, CA 927 18 

(800) 444-4257 
(714) 581-6PO 
fax: (714) 58 J-9240 
Circle 1223 on 1'nquiry Card. 

Compaq Computer, Corp. 
(Des\<r.ro 66M) 
P.O. Box 692000 

Houston, TX 77269 

(800) 345-1518 

(713) 370-067 

Circle 1224 on Inquiry Card. 


The only card that used an EISA slot in 
my test system was a DPT SCSI controller, 
which had no cache as configured but 
which can accept several megabytes of 
disk cache. 

The SCSI drive and controller enhanced 
performance, but the lack of contro ller 
cache slowed some disk-intensive appli
cations. For example, PageMaker 4.0, part 
of our application suite, ran very slowly 
on a few operations. 

With a 4FG monitor, the PowerMate 
DX2/66e sells for $5948. The outstand
ing monitor helps to make the PowerMate 
a great graphics platform: Its local-bus 
graph ics system was not as fast as the ac 
celerator-based designs under Windows, 
but the PowerMate's graphics solution will 
speed up applications with or without spe
cial drivers. 

Power Quartet 

These four systems represent some ex

cellent trends: hig her c lock speeds, 

upgradable CPUs, graphics optimizations, 

generally good monitors, and, of course, 

the trend toward low cost. However, these 

DX2 systems are still considerably more 

expensive than straight 486DX/33 de

signs. 


But if performance is what you want, 
you'll get a lot more for the extra money. 
Performance fails to differentiate the top 
two systems, the Compaq Deskpro 66M 
and the Dell 466DE; both are outstanding. 
Of the two, I'd narrowly choose the 466DE 
for its better price. • 

Steve Apiki is a BITE technical editor with 
a B.S.E.E. from Rensselaer Polytechnic 
Institute. You can reach him on BIX as 
"apiki" or on the Internet at apiki@bytepb 
.byte.com. 

INFORMATION 

Dell Computer Corp. 
(466DE) 
9505 Arboretum B1vd. 
Austin, TX 78759 
(800) 289-3355 
(512) 343-3653 
fax: (512) 338-8700 
Circle 1225 on Inquiry Card. 

NEC Technologies, Inc. 
(PowerMate Express DX2/66e) 
1414 N:assachusetts Ave. 
-Soxborough, MA 01719 
(508) 264-8000 
fax: (508) 264-8673 
Circle 1226 on Inquiry Card. 
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Engineering/Scienlilic 
Entertainment 
Graphics 
Macintosh 
Mail Order 
Malhema1icaVS1a1islical 
Miscellaneous Software 
On·Line Services 
Operating Syslems 
Programming Language>' 

Tools 
Securily 

818 844 870 896 922 
819 845 871 897 923 
820 846 872 898 924 
821 847 873 899 925 
822 848 874 900 926 
823 849 875 901 927 
824 850 876 902 928 
825 85 1 877 903 929 
826 852 878 904 930 
827 853 879 905 931 
828 854 880 906 932 
829 855 881 907 933 
830 856 882 908 934 
831 857 883 909 935 
832 858 884 910 936 
833 859 885 911 937 
834 860 886 912 938 
835 861 887 913 939 
836 862 888 914 940 
837 863 889 915 941 
838 864 890 916 942 
839 865 891 917 943 
840 866 892 918 944 
841 867 893 919 945 
842 868 894 920 946 
843 869 895 921 947 

Inquiry NumbC'ts 59 1 765 lnqLmy N11111(1 (' 1:- 9.lR 11:':" 

384 591 616 641 666 691 716 741 948 973 998 1023 1048 1073 1098 
385 592 617 642 667 692 717 742 949 974 999 1024 1049 1074 1099 
386 593 618 643 668 693 718 743 950 975 1000 1025 1050 1075 1100 
387 594 619 644 669 694 719 744 951 976 1001 1026 1051 1076 110t 
388 595 620 645 670 695 720 745 952 977 1002 1027 1052 1077 1102 
389 596 621 646 671 696 721 746 953 978 1003 1028 1053 1078 1103 
390 597 622 647 672 697 722 747 954 979 1004 1029 1054 1079 1104 
391 598 623 648 673 698 723 748 955 980 1005 1030 1055 1080 1105 
392 599 624 649 674 699 724 749 956 981 1006 1031 1056 1081 1106 
393 600 625 650 675 700 725 750 957 982 1007 1032 1057 1082 1107 
394 601 626 651 676 701 726 751 958 983 1008 1033 1058 1083 1108 
395 602 627 652 677 702 727 752 959 984 1009 1034 1059 1084 1109 
396 603 628 653 678 703 728 753 960 985 1010 1035 1060 1085 1110 
397 604 629 654 679 704 729 754 961 986 1011 1036 1061 1086 11 11 
398 605 630 655 680 705 730 755 962 987 1012 1037 1062 1087 1112 
399 606 631 656 681 706 731 756 963 988 1013 1038 1063 1088 1113 
400 607 632 657 682 707 732 757 964 989 1014 1039 1064 1089 1114 
401 608 633 658 683 708 733 758 965 990 1015 1040 1065 1090 1115 
402 609 634 659 684 709 734 759 966 991 1016 1041 1066 1091 1116 
403 610 635 660 685 710 735 760 967 992 1017 1042 1067 1092 1117 
404 61 1 636 661 686 711 736 761 968 993 1018 1043 1068 1093 1118 

D. What operating systems are you 
currently using? (Check all tha t apply) 
12 ':I PC/MS-DOS 15 0 Unix 

13 :l DOS+ Windows 16 0 MacOS 
14 0 OS/2 17 0 VA XNMS 

E. For how many people do you 
influence the purchase of hardware 
or software? 
16 '.J 1·25 20 w51 ·99 
19 :! 26-50 21 :J100 ormore 

o Please send me one yearof 
BITT M1gazlne for $24.95 Ind 
blll me. Oller valid In U.S. 1nd 
possession• only. 
December 1992 Iaa 96 98 I 

30 Shareware 42 
31 Sollware Duplication 43 
32 Spreadsheels 44 
33 Unix 45 
34 Ulilities 46 
35 Windows 47 
36 Word Processing 48 
37 Gtnnl 
38 Book>'Publicalions 49 
39 Recruitment 50 

Miscellaneous 51 
40 
41 

Address 
Answer questions "A" 
through "E" and mail or 
fax card to 
1-413-637-4343. 

3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 

lnqw1 y N u111 tJ1• t~ 5i ?33 

52 78 104 130 156 182 
53 79 105 131 157 183 
54 80 106 132 158 184 
55 81 107 133 159 185 
56 82 108 134 160 186 
57 83 109 135 161 187 
58 84 110 136 162 188 
59 85 111 137 163 189 
60 86 112 t38 164 190 
61 87 113 139 165 191 
62 88 114 140 166 192 
63 89 115 t41 167 193 
64 90 116 142 168 194 
65 91 117 143 t69 195 
66 92 118 144 170 196 
67 93 119 145 171 197 
68 94 120 146 172 198 
69 95 121 147 173 199 
70 96 122 148 174 200 
71 97 123 149 175 201 
72 98 124 150 176 202 
73 99 125 151 177 203 
74 100 126 152 178 204 
75 101 127 153 179 205 
76 102 128 154 180 206 
77 103 129 155 181 207 

lnqu11 vNumbr1 i- 2J i -I08 

234 259 284 309 334 359 
235 260 285 310 335 360 
236 261 286 311 336 361 
237 262 287 312 337 362 
238 263 288 313 338 363 
239 264 289 31 4 339 364 
240 265 290 315 340 365 
241 266 291 316 341 366 
242 267 292 317 342 367 
243 268 293 318 343 368 
244 269 294 319 344 369 
245 270 295 320 345 370 
246 27 1 296 321 346 371 
247 272 297 322 347 372 
248 273 298 323 348 373 
249 274 299 324 349 374 
250 275 300 325 350 375 
251 276 301 326 351 376 
252 277 302 327 352 377 
253 278 303 328 353 378 
254 279 304 329 354 379 

487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 

lnq11 11 \ Nu111b 1· r ~ I l ~J 1.h1 I 

1123 1149 1175 1201 1227 1253 1279 
1124 1150 1176 1202 1228 1254 1280 
1125 1151 1177 1203 1229 1255 1281 
1126 1152 1178 1204 1230 1256 1282 
1127 1153 1179 1205 1231 1257 1283 
1128 1154 1180 1206 1232 1258 1284 
1129 1155 1181 1207 1233 1259 1285 
1130 1156 1182 1208 1234 1260 1286 
1131 1157 1183 1209 t235 12£1 1287 
1132 1158 1t84 1210 1236 1262 1288 
1133 1159 1185 1211 1237 1263 1289 
1134 1160 1186 1212 1238 1264 1290 
1135 116t 1187 1213 1239 1265 1291 
1136 1162 1188 121 4 1240 12£6 1292 
1137 11 63 1189 1215 1241 1267 1293 
1138 t 164 1190 1216 1242 1268 1294 
1139 1165 1191 1217 1243 12£9 1295 
1140 1166 1192 1218 1244 1270 1296 
1141 1167 1193 1219 1245 1271 1297 
1142 1168 1194 1220 1246 1272 1298 
1143 1169 1195 1221 1247 1273 1299 
1144 1170 1196 1222 t248 1274 1300 
1145 1171 1197 1223 1249 1275 1301 
1146 1172 1198 1224 1250 1276 1302 
1147 1173 1199 1225 1251 12n 1303 
1148 1174 1200 1226 1252 1278 1304 

lnquuy N11ml.l11 1~ tJO~ 11 ~!l 

1305 1330 1355 1380 1405 1430 1455 
1306 1331 1356 138t 1406 1431 1456 
1307 1332 1357 1382 1407 1432 1457 
1308 1333 t358 1383 1408 1433 1458 
1309 1334 t359 1384 1409 1434 1459 
1310 1335 1360 1385 t410 1435 1460 
1311 1336 1361 1386 1411 1436 1461 
1312 1337 1362 1387 1412 1437 1462 
1313 1338 1363 1388 1413 t438 1463 
1314 1339 1364 1389 1414 1439 1464 
1315 1340 1365 1390 1415 1440 1465 
1316 1341 1366 1391 1416 1441 1466 
1317 1342 1367 1392 1417 1442 1467 
1318 1343 1368 1393 1418 1443 1468 
1319 1344 1369 1394 1419 1444 1469 
1320 1345 1370 1395 1420 1445 1470 
1321 1346 1371 1396 1421 1446 1471 
1322 1347 1372 1397 1422 1447 1472 
1323 1348 1373 1398 1423 1448 1473 
1324 1349 1374 1399 1424 1449 1474 
1325 1350 1375 1400 1425 1450 1475 

513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 

539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 

565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 

766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 

792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 

255 280 305 330 355 380 405 612 637 662 687 712 737 762 969 994 1019 1044 1069 1094 1119 1326 1351 1376 1401 1426 1451 1476 
256 281 306 331 356 381 406 613 638 663 688 713 738 763 970 995 1020 1045 1070 1095 1120 1327 1352 1377 1402 1427 1452 1477 
257 282 307 332 357 382 407 614 639 664 689 71 4 739 764 971 996 1021 1046 1071 1096 112t 1328 1353 1378 1403 1428 1453 1478 

1tn • 258 283 308 333 358 383 408 615 640 665 690 715 740 765 972 997 1022 1047 1072 1097 1122 1329 1354 1379 1404 1429 1454 147911\ITE ~r,~ 



YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 
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See reverse side for 
card. 

1. Circle the 
Numbers on 
Your Direct 
Link Card 
Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 

2. Print Your 
Name and 
Address 
Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 

3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
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REVIEWS 


HARDWARE 

A New Laser Jet, a New Standard 

SHELLEY CRYAN 

With its new Lase rJe t 4M pri nte r , 
Hew le tt- Packa rd proves a cen tra l 
computer indu stry max im : If you 

wait long enough, features will soar and 
prices will plummet. While that's bad news 
if you 've got money tied up in expensive, 
aging equipment, it ' s good news if you ' re 
currently in the market fo r a solid, fea ture
rich printer. 

Last year. for example, 600-do t- per
inch PostScript printe rs fe tched upward of 
$4000. Multiple-platfom1 connectivi ty cost 
extra. So did automatic emulation switch
ing and decent speed. Yet the LaserJet 4M 
offers all this and more for $2999. 

As you might expect, thi s boots HP ' s 
fo rmer powerhouse , the LaserJet III , into 
retirement. In its place are the 4M and the 
upgradable LaserJet 4 , which lacks Pos t
Script and Macintosh connectivity and re
tails fo r $2 199. 

New Specs 
With the LaserJet 4 se ries printe rs, HP 
should set a new standard in desktop prin t
ing. The workhorses of the desktop set 
have been 300-dpi laser printers s ince the 
introduction of the orig inal HP LaserJet 
in 1984. It was n ' t that long ago that you 
had to pay $3000 fo r a 300-dpi PostScript 
printer, and HP is betting that consumers 
will still be willing to spend that kind of 
money if offered enh anced fea tures. 

The Lase rJet 4M makes th at gambl e 
compelling, es pec ia ll y w ith its 600-dpi 
output. Seeing the higher resolution is akin 
to getting a stronger pair of g lasses: You 
may have been happy with your old ones, 
but the new ones show you what you were 
missing, and you don ' t want to go back. 

The crisp out put of the LaserJet 4M 
owes much to HP's Resolution Enhance
ment Tec hn ology , introduced wi th th e 
LaserJet III . Thi s smooths the edges of let
te rform s and g raphi cs and , a long w ith 
smaller toner particles, boosts the apparent 
resolution. Photographs, shading, and hair
line rules look especiall y sharp. 

But the LaserJet' s exceptional output is 
not merely a trick of software algori th ms 
and toner technology. The printer is based 
on a new 8-page-per-minute Canon en
gine, the P270. The new des ign produces 
true 600-dpi output. Of course, thi s al so 
means that the LaserJet 4 will not accept 
the old Canon toner cartridges. While the 

The Laserl e! 4M.fi'Oln Hewle11-Packard includes buill-in Pos!Script and AppleTalk. 
The 11ew look includes a paper fray 1ha1 tucks completely info the uni!, a more 
readable co11tro l panel, and a true 600-dpi Canon engine. 

newly des igned cartridges will cost more 
than the old cartridges ($ 150 as opposed to 
$ 125), they will also pump out more sheets 
(6000 sheets, up fro m 4000), res ulting in 
lower cost per page, HP says. 

Because o f the LaserJet ' s tradi tiona l 
market share, you can ex pect immediate 
third-party support fo r the 4M. Ex tended 
Systems has already announced a fa mil y 
of add-on products fo r the LaserJet 4, in
cluding a fa x module . 

Postscript Performance 
Tests prove that the 4M is indeed a re
spectably speedy printer. I put it through 
BYTE's standard suite of Genoa Technol
ogy tests, which have been run on com
parable printers (see " PostScript 's Middle 
C lass," August BYTE). 

In the first-page index, which measures 
how long it takes to print a standard busi
ness lette r, the HP Lase rJet 4M ranked 
ri ght up there with 300-dpi printe rs and 
bested units with hi gher resolution (see 
the benchmark graph). The LaserJet 4M 
lagged sli ghtl y behind the NEC Silent

writer2 990 bu t was fas ter than the rest of 
the pack, inc luding the 300-dpi Texas In
strume nts mi c roLase r Plu s, the App le 
LaserWrite r Ilg, and the 600-dpi IBM 
LaserPrinter I 0. 

In the second set of tests , consisting of 
printouts from a variety of word process
ing, drawing, and spreadsheet applications, 
the LaserJet 4M fini shed in the middle of 
the pack. Of the models faster than the 
LaserJet 4 M, however, all de liver lower 
resolution. When you consider that a 300
dpi printer handles only a fourth as much 
data as the 4M, the new LaserJet 's perfor
mance is all the more notable. 

A few factors account for the printer 's 
impress ive speed. Most important , the 
LaserJet 4M uses an Intel 960KA 20-MHz 
RISC processor. Additionally, the LaserJet 
4M comes packaged with PostScript Lev
e l 2, which is speedier than Level 1. (The 
LaserJet 4 lacks PostScript but can be up
graded for $495). PostScript is built right 
in, so you no longer need a speed-chok
ing cartridge, as was required for the Laser
Jet II and the LaserJet III. An enhanced 
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ANEW LASERJET, ANEW STANDARD 


POSTSCRIPT PERFORMANCE 


Application Indexes 

NEC Silentwriter2 990 

IBM LaserPrinter 10 

Tl microlaser Plus 

Apple LaserWriter Ilg ••••• 

HP LaserJet 4M ••••••• 

• Word processing 

• Drawing 

• Spreadsheets 

0 	 2 0 2 3 4 5 6 

The performance of the Laser] et 4M is impressive , especially given its higher resolution. For other comparisons, see 
"PostScript' s Middle Class," August BYTE. 

HP PCL 5 printer control language (HP 
claims to have optimized the language for 
fas ter graphics performance) and a 156
KBps parallel port also contribute to its 
speed. 

\ITE ACTION SUMMARY 

• 	 WHATTHE LASERJET 4M IS 
Hewlett-Packard's 600-dpi 
PostScript laser printer for PCs 
and Macs. 

• 	 LIKES 
The 4M provides impressive print 
quality at a reasonable speed . 
The automatic emulation 
switching worked flawlessly . 

• 	 DISLIKES 
The multipurpose tray feels rather 
flimsy, and its extension doesn' t 
slide out very smoothly. 

• 	 RECOMMENDATIONS 
The sharp 600-dpi output sets a 
new standard for desktop printers. 
A good buy and a safe bet. 

•	 PRICE 
LaserJet 4M, $2999 

LaserJet 4, $2199 

Replacement toner cartridge, 

$150 


• 	 FOR MORE INFORMATION 
Hewlett-Packard Co. 
Direct Marketing Organi;zation 
P.O. Box 58059, MS 511 L-SJ 

Santa Clara, CA 95051 

(800) 752-0900 
Circle 1222 on Inquiry Card. 

Automatic Emulations 
People who work in departments with both 
Macs and PCs will appreciate the 4M 's 
built-in parallel, serial, and LocalTalk 
ports. Best of all, when you send print jobs 
from any source, in PostScript or PCL, the 
printer will automaticall y identify the 
source language and proceed with the print 
job. There's no need to get up and manu
ally switch the printer yourself. 

I put this feature to a rigorous test. With 
a 386 PC hooked to the parallel pott, m1cl a 
Mac Ilcx on the other end of the LocalTalk 
cable, I repeatedly sent a barrage of alter
nating PostScript and PCL files . From the 
Mac, I sent QuarkXPress files with text 
and photos, as well as Aldus FreeHand 
drawings. The 386 sent detailed drawings 
from AutoSketch for Windows, as well as 
text-laden pages from DOS-based Word
Perfect 5.1. Despite my best efforts, I was 
unable to trip up the printer. The automat
ic emulation switching worked perfectly. 

Although you can expect extensive 
driver support for the new LaserJets, it's 
inevitable that not all applications will be 
supported by updated printer drivers. You 
could use LaserJet llI drivers, but you may 
not have access to all the 4M's advanced 
features from your software application. 
HP has addressed this inconvenience in 
two ways. 

First, the new LaserJet includes an easy
to-read, vacuum-fluorescent display on the 
printer's control panel, making it easier to 
manually select features. Second, HP's PC 
Remote Control Panel software greatly 
minimizes the need to touch the printer's 
front control panel. Just load this free util
ity and a functional representation of the 
control panel appears on-screen. 

Paper Pusher 
Gone is the protruding paper tray of Laser
Jets past. The new model tucks a 250-sheet 

tray under the printer itself. Unfo1tunately, 
that 's not the case with the printer 's 100
sheet multipurpose tray , where you load 
odd-s ize paper, including up to 10 en 
velopes at a time. When opened, this tray 
hangs off the front of the unit and feels 
rather flimsy. A built-in tray extender helps 
steady longer sheets of paper, but it doesn ' t 
glide in and out smoothly . It does the job, 
however, as envelopes feel through without 
a hitch . 

Replacing the toner cmtridge is a snap-
literally. You hear a satisfy ing click when 
you slide it in correctly. A protective tape, 
as well as a clever overall design, makes 
replacing a cartridge a clean, spi ll-free op
eration. The drum m1cl toner cartridge come 
packaged as a unit, so replacing one means 
that you have to replace the other. While 
this is convenient, it can also be more ex
pensive than purchasing a drum and toner 
separately . 

The LaserJet 4M comes stm1dard with 6 
MB of RAM, expandable to 22 MB. An 
optional $225 paper tray can be attached 
underneath to expand the paper capacity by 
500 sheets. A power envelope feeder that 
holds 75 envelopes is available for $295. 
The 4M includes 10 TrueType, 35 Intelli
font (HP) , and 35 PostScript typefaces, as 
well as a cartridge slot. 

If the past is any indication of the fu
ture, you ' ll be able to get better features at 
a lower price next year. But don't torture 
yourself. The LaserJet 4M today offers an 
impressive combination of features at a 
reasonable price. • 

Shelley Cryan runs a consulting business 
that helps companies incorporate com
puter-based technologies to boost pro
ductivity . She holds an MB.A. in finance 
and marketing ji-om the University of 
Chicago. She can he reached on BIX c/o 
"editors. " 
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Essential Development

Tools At Your Fingertips. 

MKS Toolkit - All the Tools ofthe 1rade for Professional 


·Programmers and Application Developers. 


MKS Toolkit puts a powerful suite of easy-to-use development utilities within your grasp. MKS Toolkit was 
designed by developers for develnpers. That's how we knew precisely which programming instruments to 

give you - and how to make them work together so you can achieve levels of 
productivity you've only dreamed about - until now! 

Developers working on DOS can now get the extraordi
nary power of tools that were once available only on UNIX. 
Only MKS Toolkit delivers a full suite of these essential tools 
on your PC, and allows you to switch quickly back to your 
DOS applications. For multi-platform environments, 
MKS Toolkit is fully compatible with UNIX systems, and tracks 
both POSIX and x/Open standards. 

Now it's easy to take hold of all the tools of your trade. 
MKS Toolkit enables you to develop the technology 
of tomorrow - today. 

Start shaping the applications of the 
future! Call now to order your copy 
ofMKS Toolkit. 

Some of the 170+ utilities in MKS Toolkit 4.1: 
... 	A new, easy-to-use, efficient UUCP communications 

package that connects you to the world . 

.._ 	 MKS AWK, the fast prototyping and report generating 
language, now with a new AWK compiler . 

... 	 MKS KornShell, the full-featured programming language 
that allows you to interchange scripts with UNIX and 
POSIX systems. 

... MKS Make, the software construction utility that lets you 
update files automatically . 

... MKS Vi , the full-screen editor. 

... New Windows icons for frequently used commands. 

... Full on-line reference manual. 

... Interoperability with Open VMS, CTOS and MPE/iX . 

... A full array of commands for profiling, compression , archiv
ing, file processing and customizing your PC environment. 

35 King Street North 
Waterloo, Ontario, CanadaMKS N2J 2W9 

Price: $299, Upgrade $99. Call for multi-user pricing. 30 day money back guarantee. 
For information on how to order, call MKS at: 1-800-265-2797 (US and Canada) 

or (519) 884-2251 •Fax (519) 884-8861. International customers please call: 

AUSTRALIA +61 03 580 1333 •BRAZIL +55 83 333 1904 DENMARK +45 87 72 00 •FRANCE +33 148 77 22 44 
+33 1 47 8110 11 •GERMANY +49 0721 988 280 I +49 0551 50762 0 I +49 06126 595 0 I +49 0221 35 15 24 
JAPAN +81 3 5702 035f• NETHERLANDS +31020614 24 63 •SWEDEN +46 013 111588 
SWITZERIAND +4106142132 01•UK+440364 53499 / +44 0763 244114/ +44 071 8331022 

MKS and MKS Toolkit. MKS KornShell. MKS AWK. MKS Make. MKS UUCP and MKS Vi are trademarks ofMortice Kern 
UNIX is a registered trademark ofUNIX System laboratories, Inc. All other trademarks are acknowledged. 

Circle 121 on Inquiry Card. 



low us 

crank up the 

volume 
on your 

Just when you thought you had us pegged for building fiery- hot graphics cards we decide to 

throw a curve ball . And this one's aimed directly at your ears : the new Orchid Sound Producer 

Pro . An easy-to-load board that features a phenomenal 20-voice synthesizer, delivers sampling rates up to 

44.1 KHz and is 100% compatible with SoundBlaster Pro, along with three other sound standards-Disney 

Sound Source , Adlib and Covox Speech Thing. MIDI support, joystick port, microphone, speakers ~ 
and our exclusive Voice Notes (for audio post-its) are bundled for an absurdly low $199. For more ~ 

details, call 800-7-0RCHID. Or fax : 510-490-9312. And prepare to sample true audio ecstasy. ORCHID 
C 1992 O rchid, Sound Producer and Voice Notes are trademarks of Orchid Technology. All other trademarks are owned by their respective manufacturers. 

Circle 126 on Inquiry Card (RESELLERS: 127). 



REVIEWS 


SOFTWARE 

TypeReader Takes OCR Toward Better Recognition 

D.BARKER ~ Fi le Edit Command Uiew Settings St y le 

ExperVision claims that TypeReader's 
OCR (optical-character-recognition) 
technology is "v i11ually"JOO percent 

accurate. Just think: An OCR package that 
can read a scanned page and correctly un
derstand "virtually" every single character 
would let you drop text into your word 
processor or spreadsheet and not have to 
fix a thing. 

It would be great if that claim were true. 
But while TypeReader is more acc urate 
th an many other OCR programs on the 
market, its accuracy rate fa lls short of per
fect ion, especially with second-generation 
doc uments and ornate typefaces . How
ever, with c lean, laser-printed output , 
TypeReader ' s accuracy is the closest I've 
seen yet to 100 percent. 

TypeReader, available in Macintosh and 
Windows versions, uses what ExperV i
sion calls machine-learned fragment anal
ysis. Other programs, like Caere ' s Omni
Page and Calera's WordScan , use feature 
extraction . They look at each text charac
ter and identify features such as lines and 
loops, and then they use that inforniation to 
try to deduce what the letter is. They know 
that a letter composed of a vertical stroke 
and three parallel horizontal strokes ap
pended to it is probably an£. 

Machine-learned fragment analysis , a 
pattern-recognition technology, uses geo
metric models. A font is a set of coordi
nates in th at model. When the program 
looks at a character, it analyzes each frag
ment-the stroke corning out of a d, for 
example-and breaks it down into a nu
merical model. The program also looks at 
the relative li ghtness and dark_ness of a 
character; only the fragments that are very 
dark or very light are reliable indicators 
of what a character is. The program takes 
the good fragments and maps them geo
metrically. 

Like other packages that use lex ical con
text, the program then takes its best guess 
at what a word might be and checks its 
dictionary to see if that word is there. If it 
finds jack and notjeck , for instance, it fig
ures that second le tter is probably an a 
rather than an e. According to ExperVi
sion, TypeReader a lgorithms consist of 
code to learn to recognize characters rather 
than code to recognize characters. 

Fragment analysis sounds good, but 

[8J Draft Quality Dot Matrix User Dictionary : User Diotionary 

Untitled 

'.lhe - trt vho 1 i ved i n ep er t:.nen t 629 hrl e 
h i s bedroom to h - s k i tc hen - then into 
the k i tchea wh i ch cou 1 d heve been eliXwerd i f he 
d i met - wh i ch vou 1 d probeb 1 y never happen 
- bout h i s coo k i n;i errl never bed dates 
the c .- t:i i de - - ndov 1 Edge - 'ilh i ch me i' c. r' 
l i ke he i lll'l. gined the people on the Great We:itern 
beer. i n so- et i roe s . corn - ng through mounte i n passes and 
thr i - ugh h - s b edr om w - rrlow .. I t never snowed 
t ra i 11 c ou 1 d run outs - de w i the. ut get t i ng wet 
the w i - d . thou;ih . I t cou 1 d get :itron;i enou;Jh to 
of"f the tr' ac k e nd down 36 f 100 rs . On w - nd y n i gh t a. 
can do that >rhen you own the railroad .. 

He- one in the whole buildi ng knew h-:i name.. On 
"627 • . " Everybody e 1 :ie had the i r rame 0 n the bo- ; 

e 1 -;;e:y:i u~ f. i r. s t i n i t - e ] en:! last 
f emal e- but . ot 

Screen 1: TypeReader' s push-button inteJface is near and straightforward. After 
reading a scanned page, it highlights characters it doesn' t recognize. 

does it really make a difference? With cer from one region to another. 
tain types of output , it does. TypeReader When done processing, the progran1 dis
proves to be excellent-virtuall y 100 per plays a bit-mapped image of the page. Any 
cent acc urate-at interpreting 10-po int characters the program doesn' t understand 
text from a daisy-wheel printer and good are hi ghlighted; any illeg ible characters 
quality output from a laser printer. But are replaced with a tilde. You can then 
take that same page, fax it, and then feed it work through the page as you would with 
to the OCR software and the accuracy rate a word processor, jumping from suspect 
declines, as it would with any OCR pro to sus pect by press ing the Tab key and 
gram. The big difference with TypeReader changing them if need be. 
is that the acc uracy rate dec lines less . TypeReader will handle deferred pro

Besides its innovative OCR technolo cessing, so you can scan in a big batch of 
gy, TypeReader has other impress ive at pages, queue them up, and then have the 
tributes. The program is simple to learn program do its recognition chores after 
and use. For bas ic operation , you probably you've gone home. This is a nice time
won ' t even have to crack open the manu saver that not all OCR packages allow. 
al. The interface, very similar in both the Afte r TypeReader has digested a 
Mac and Windows vers ions, is strai ght scanned document, you can save it as an 
forward (see screen 1 ) . All the control s image or a tex t file. The program will ex
you 're likely to need are located on a bar port the text to any format you're likely 
along the top of the screen. The button to need, including straight ASCII and Rich 
you' ll use most often , Auto, is big and ob Text Format, most PC and Mac word pro
vious. C lick on it and the program goes to cessors, and Lotus 1-2-3 and Excel. The 
work; it scans the page (or pages), locates package comes with drivers for most scan
a ll the text reg ions, and then starts the ners. If you have a scanner that the pro
recogni tion process . It draws lines from gram doesn ' t work with, you can save your 
one block to the next to show the order in scanned file in TIFF, PICT, or PCX for
which it will process the text; if you want mat and then send that through Type
to change that order, you can do so graph Reader. The program can handle resolu
ically by clicking on and dragging the lines tions from 200 to 600 dots per inch. 

co111in11ed 
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TYPEREADER TAKES OCR TOWARD BETTER RECOGNITION 
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Autodesk Ship• 

lloltoulu 

Mod1ltr 

H ype.rChem is Windowsbased modeling software for 
building, analyzing, and manipulating 3-D molecular 

structures . By incorporating chemical-property rules, 

Hy~ 

This screen from Interactive Physics H shows the effect 
th.at the mass of the rider's bodv and the motorcvcle. 

Screen 2: TypeReader attempts to maintain the formattin g ofa page. But strange things sometimes happen when the 
scanned text is put into a word processor. Here , textfrom a scanned magazine page has been brought into Word for the Mac , 
but it doesn ' t always look the way it did on the scanned page. Type sizes.for example, sometimes changed. 

How Good Is It? 
To test the accuracy of TypeReader, I fed 
it a 17-page document, output from a va

'JTE ACTION SUMMARY 

• 	 WHAT TYPEREADER IS 
An OCR program for the 
Macintosh and PCs running 
Windows. 

• 	 LIKES 
Highly accurate when reading 
daisy-wheel and laser-f?rinted 
text; good interface; deferred 
processing . 

• 	 DISLIKES 
Unacceptable rate of error when 
reading some second-generation 
documents. 

• 	 RECOMMENDATIONS 
This is a good OCR program 
that's more accurate than many 
and no less accurate than 
any other. 

•	 PRICE 
$695 

• 	 FOR MORE INFORMATION 
ExperVision, Inc. 
3590 North First St. 
San Jose, CA 95134 
(408) 428-9988 

fax: (408) 456-0823 

Circle 1227 on Inquiry Card. 

riety of devices: laser printer, daisy-wheel 
printer, dot-matrix printer, photocopier, 
and fax machine. Once the scanned text 
was saved as an ASCII file , I ran that file 
through a custom comparison program de
veloped by the BYTE Lab (see " Tame the 
Paper Tiger," April 1991 BYTE). The pro
gram compares the original ASCII text to 
the OCRed version and generates a report 
showing every error and the overall accu
racy rate. The BYTE comparison program 
counts wrong words rather than wrong 
characters (the latter approach is what most 
OCR vendors use in arriving at their ac 
curacy claims). Words, rather than indi
vidual characters, are a more mean ingful 
index. Words are the standard currency of 
communication, and if you take an OCRed 
document and run it through a spe lling 
checker, it will look for suspect words 
rather than incorrect characters. 

Given a page of Courier text from a 
daisy-wheel printer set at I 0 characters 
per inch, TypeReader 's accuracy rate is 
an impressive 99.4 percent. This kind of 
output is an OCR program' s dream, how
ever. What happens when the type isn ' t 
so clean? When that same document was 
faxed, the accuracy rate fell to 93 .1 per
cent. The photocopied version was worse, 
turning in an accuracy rate of 91.1. The 
program handled a light but fairly typical 
dot-matrix document with considerable 
aplomb, yielding an accuracy rate of 92. l 
percent. In our tests , TypeReader regis
tered its best score with a laser-printed 
document set in 12-point Palatino. The ac
curacy rate was 99.9 percent. Most excel
lent. 

While anything near 90 percent is a 
great score in most situations, it's not such 
a good batting average for an OCR pro

gram. Look at it this way: A 99 percent 
accuracy rate means one wrong word out 
of every 100. 

All these tests were run at the program's 
default settings. You can adjust the scan
ner 's brightness levels within TypeRead
er. Getting the right brightness level re
sults in a more accurate reading. After I 
raised the brightness used to scan a faxed 
page, the accuracy rate changed from 93.1 
percent to 95.3 percent. 

TypeReader consistently scored higher 
in our accuracy tests than almost any oth
er OCR software the BYTE Lab has re
viewed. The only program to top it, and 
that was only in the daisy-wheel test, was 
Calera's WordScan Plus, which scored 
99.6 percent compared to TypeReader's 
99.4 percent. The ru1mers-up were Caere 's 
OmniPage, at 99.3, and Hewlett-Packard 's 
AccuScan, at 99.2 percent. In the other 
tests , TypeReader was a clear winner. The 
nearest competitor in the laser-print test 
was OmniPage, which scored 97 .2 per
cent compared to TypeReader 's 99.9. In 
the rest of the tests, no package came close 
to TypeReader's accuracy ranking. With 
the dot-matrix document, the closest score 
was OmniPage 's 88 .9. 

Reading Ransom Notes 
ExperYision says TypeReader can handle 
any type size from 5-point to 64-point. 
Six-point type is what most other programs 
claim as the smallest they can read, and 
anywhere from 26 to 72 (OmniPage) as 
the largest. In order to check the program' s 
ability to handle multiple point sizes and 
fonts-the company says the package can 
understand 1700 typefaces-I gave it the 
ransom-note test: a page of mixed type
faces in randomly selected sizes, from 5 
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Discover why FoxPro, Clipper,
and dBASE were all written in C. 

"lhere is a good reason why 
f y~ur database language was 
developed in C. In fact, there 
are many good reasons. 
C code is smal l. C code is fast. C code is 
portable. C code is flexible . C is the 
language of choice for today's professional 
developer. With the growing complexity of 
database applications, C is a realistic 
alternative. Now with CodeBase 5.0, you 
can have all the functionality, simplicity and 
power of traditional database languages 
together with the benefits of CIC++. 

C speed -fast code, true executables... 
FoxPro, Clipper, and dBASE were written 
in C primarily for speed . But those compilers 
don't really compile, they combine imbedded 
language interpreters into your .EXE. Now 
that's slow. For dazzling pe1formance you 
need the true executables of C. With 
CodeBase you get the real thing, C code. 
Consider the following statistics, from the 
publisher of Clipper: 

1200 

\ 
1000 

SLOWER 

"Sieve of Erastothenes" 
Benchmark for Prime Number Generation 

Shows C to be incredibly faster ! 

Csize -small executables, 
no added overhead... 
FoxPro, Clipper and dBASE would like you 
to believe you need their entire development 
system to build database applications. But 

remember, those products are all written in 
C. So why do you need to lug all their extra 
code around? You don't. CodeBase is a 
complete DBMS, in C. No fat executables 
stuffed with unused code. No runtime 
modules. No roya lties . Just quality C code. 
CodeBase is just what you need. 

C portability · ANSI CIC++ 
on every hardware platform... 
No other language exists on more platforms 
than CIC++. Why rewrite your entire 
application for DOS , Windows, Windows 
NT, OSl2 or UN IX? With CodeBase the 
co mplete C source code is included, so you 
can port to any platform with an ANSI C or 
C++ compiler. Now and in the future. 

dBASE Compatible data, index 
and memo fifes... 
You want the industry standard. You need 
compatibi lity. Sure, clBASE is the standard, 
but every dBASE compatible DBMS 
product uses its own unique index and memo 
file formats. Only CodeBase has them a ll: 
FoxPro (.cdx), Clipper (.ntx), dBASE IV 
(.mdx) and dBASE Ill (.ndx). Now it's your 
choice, we're compatible with you. 

Announcing

CodeBase 5.U 


The power ofa co111plere DBMS, rhe be11ejirs of C 

NEW - Multi-user sharing_ with 
FoxPro, Clipper and dBASE ... 
Now your multi-user CIC++ programs can 
share data, index and memo files at the 
same time as concurrently running FoxPro, 
Clipper and dBASE programs. No 
incompatibilities. No waiting. 

NEW - Queries &Relations 
1000 times faster... 
CodeBase 5.0 now lets you query related 

data files with any logical dB ASE expression. 
Our new Bit Optimization Technology 
(similar to FoxPro's Rushmore technology) 
uses index files to return a query on a 112 
million record data file in just a second. 
Automatically take advantage of this query 
performance by using our new CodeReporter: 

[lie t,llgn D.1l1bHt !:j1oup1 Gtob1I ei"lnt Q11cry lityln tlclp 

Title: Objcd'S: 1; Height l&.Of'llln11 

Ou1n1lty 

Ootobc.u 6l m .m oo 
Spr1odShn1 58 '21.866 00 
MonlhlySumm1ty 121 S47,00J .OO 

Dcc.19!2 

011 anlhy 

, !l,§iiiW""··'"'·""""~lrl!I!O~F'-'-;;,;;,;,ii-----1 ~=1:~..1 ~ !fi:~: 
1---------~I Monlhly Summ11y SU.737.110 

'"------..,.---! S11mm1ry Ul,7"1.0D 

To use CodeReporte1; 

simply draw your report, rhen include ir in any 

program you write. Call 4031437-24 10 now for 

your FREE working model ofCodeReporter. 


New - Design complex reports
in just minutes... 
Our new CodeReporter takes the painstaking 
work out of reports. Now simply design and 
draw reports interactively under Windows 3.I , 
then print or display them from any DOS, 
Windows or UNIX application. 

SPECIAL · FREE CodeReporter 
Order CodeBase 5 before Feb. 28, 1993 and 
receive CodeReporter for free! This offer 
includes our no-risk, 90-day money back 
guarantee, so order today! 

CodeBase 5.0 
The CIC++ Library tor DataBase Management 

Cal/Now 
403-437-24 10 

11209,964 4 ·54 AVE , EDMONTON , AB, CANADA T6E· SV1 
0 1992 S.:1111ircr Sof/w:rrt· Im·. All rii;ht.~ re.,cn·,·,/. c.~fdJ;Lw is 11 m11k11w1A ofS<:o/IJitcrSnnw;m: Im:. t\l/01ha1rac!c 1wm·.< n ·frr.:11cc<lhrrt·in 11re J'll•/1<:11y of1hdrtr.</'><"l." lhc<"<>111p;mil!S. Mrli/1 ·,·11i.<in.~ by Mi<·m,ln.< 
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Hassle-Free Printer-Sharing 
ForYour Local Area Network 
JetLAN lets you plug your HP Laser] et printers 
directly into your network... anywhere.' 

Here's how you can connect your HP 
LaserJet printers where you want them: 
near your network users. Without sacri
ficing centralized file servers for LAN 
maintenance and network security. 
Without the expense of dedicating a PC 
as a print server. And without software 
that degrades performance and hogs 
memory on a user's workstation. 

Simply slide ASP's ]etLAN'" print server 
card into the 'Optional VO' slot of your 
HP LaserJet II ,IID, III, or IUD. Connect it 
to the existing twisted-pair or thin-wire 
cabling anywhere on your Ethernet LAN, 
the same way you'd add an additional 
PC. It 's that easy! The JetLAN installs in 
less than five minutes. There's no need to 
shut down the network for installation, 
and your existing Novell software is all 
you need. 

JetLAN Speeds Up LAN Printing! 

The ]etLAN enhances LAN performance 
and improves printing speed for graphics 
and complex documents . And because 
]etLAN plugs directly into your printer 
and your existing network cabling, there 
are no individual PC-to-printer cables, 
external boxes or power supplies to clut
ter your office. Your system security is 
enhanced because there 's no keyboard 
or monitor for access to the network. 

To order your ]etLAN, or for further in
formation, fax ASP at: 

1-800-9 LAN ASP 

Dept B2140 


International 408-746-2965 


ASP COMPUTER PRODUCTS. INC. 

Australia, Sprinter Products Pty Ltd 
2-977-8 155 •France, Livingstone 
Technologie I-6907-0769, Numetronic 
1-4709-3636 • Germany, Dantronic 
Vertricbs Gbml-1 8382-78043 • Hong Kong, 
Tech Pacific (I-IK) Limited 5649200 • 
Malaysia, First Tech Pacific Distributors Sein 
Bhd 244-7300/7266 • Mexico, Divitec 
S.A. De C.V. 5-393-8744 •Singapore, 
Tech Pacific (S) Pte Ltd 278-8686 • 
Taiwan, Tech Pacific Limited - Taiwan 
Branch 2-7038561 • UK, Printwarc 
705-8771 11 , Peripherique 252-812249 

160 San Gabriel Drive, Sunnyvale, CA 94086, USA • Telephone: 408-746-2965 • Facsimile: 408-746-2803 
JcrLAN is a trndcmark of ASP Computer Produces, Inc. All other brand and produc1 names are crndcmarks of their respective companies. 
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to 64 points. TypeReader does remarkably 
well with Courier and Times at very small 
sizes. Other fonts, such as Geneva, give 
the program some trouble when tiny ; it 
read a Geneva 5 as an S, which is under
standable enough, and point as peint, 
which is not too far off but makes you 
wonder about the lexicon (since there is 
no English word peint). But in a total miss, 
it interpreted fine as M I ae. This is disap
pointing, considering that Geneva isn't ex
actly an ornate typeface. 

If you raise the type size to 7 points , 
TypeReader does much better, although 
it isn't completely accurate. In one line of 
7-point text , it mistook an M for a 4, re
sulting in a score of one wrong character 
out of 28. The program also chokes on big 
type sometimes. For example, it thought 
a 24-point Times Roman n was a h and 
guessed that the word was ih. 

I know of no other OCR package that 
can do any better with very small type. 
TypeReader does remarkably well, but Ex
perYision does claim it can handle 5-point 
text, and that claim, as our tests prove, is 
not completely accurate. 

TypeReader aims to preserve the for
matting of a document when poured into 
another program. To test this, I scanned 
in some multicolumn pages from maga
zines, saved the text, and opened them up 
in different word processors. For the most 
part, sty les and layouts were intact (see 
screen 2). The software ignores any graph
ics on the page. The Mac version does a 
better job retaining format information. It 
correctly interpreted drop caps (large cap
ital letters at the beginning of a column), 
while they somet imes mysteriously dis
appeared in the Windows version. Still , 
problems surfaced between the conver
s ion from bit-mapped to word processor 
file. Some lines turned to gibberish . 

Nobody's Perfect 
An OCR program has to be at least as ac
curate as a good typist to be wo1th its price. 
With clean output and simple typefaces , 
TypeReader is accurate enough to make 
the grade. By surpassing the 99 percent 
accuracy rate when handling daisy-wheel 
and laser output, it earns high marks. And 
you can yield a higher accuracy rate by 
learn ing which settings work best. 

Some OCR developers say total accu
racy will never be attained; some say it 
will take something like neural networks 
to make the programs smarter. TypeRead
er isn '!' perfect, but in the evolution of 
OCR, it 's a big step toward perfection. • 

D. Barker is a BYTE Lab editor covering 
applications software . You can reach him 
on BIX as "dbarker." 
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HARDWARE 

The Phaser II SD Prints Dazzling Dyes 

TOM THOMPSON 

Why are professional graphic artists so 

excited about dye-sublimation print

ers? One color printout te ll s the sto

ry. Instead of using halftoning or dithering 
processes to create colors on paper, a dye
sublimation printer uses heated dyes that 
di ffuse into a special pape r and mi x to 
fo rm continuous-tone color images. The 
output has a near-photographic color qual
ity and appearance (see the photo on page 
2 19). 

Of course, you pay fo r the quality, but 
the cos ts are comin g dow n. Currentl y , 
prices start at about $ 15 ,000 for the print
ers, and the output costs $5 to $ l 0 per 
page . Tektroni x's Phaser II SD is a 300
dot-per-inch dye-s ublimation color print
er that costs $ l 0,000; the cost per page is 
roughly $3. 

Interiors 
The Phaser II SD looks remarkably simi
lar to the Phaser II PXi thermal-wax print
er, and for a reason: It borrows heav il y 
from the PXi ' s proven the rmal- wax de
s ign. Inside the Phaser II SD, a transfer 
ro ll impregnated with three or four pro 
cess colors moves pas.t a printer head em
bedded with heating elements. When hot, or four colors), the paper size (letter or le  use AppleTalk dri vers on the ir worksta
these e lements fl ash the solid dyes into gal), and the med ia type (paper or trans tions to print to the Phaser II SD. 
vapor (the sublimation process) , driving parency) . At the low end, a three-color let
the colors onto the paper. This mechanism te r-size paper page costs $2.75 , while the Putting It to Work 
is similar to thermal-wax printing, but the cost of a four-color legal-size transparen The BYTE Lab tested a Phaser II SD with 
dye chemistry, paper type, and precision cy jumps to $4.25. 4 8 MB of RAM and a 110-vo lt , 60-Hz 
control of the heating elements differ fo r The printer has several standard inter power suppl y. Printers are avail ab le fo r 
dye-sublimati on printing. For additiona l faces: DB-25 serial, Centronics paralle l, countries that use different line voltages 
infonnation on dye-sublimation technolo  and mini-DIN-8 LocaJTalk. The printer and frequencies . Unfortunate ly, I di scov 
gy, see " Hot Colors" in the October 199 1 firm ware switches automatically among e red that adding the Etherne t interface 
BYTE. the ports as jobs are sent to it by various board (or extra RAM) isn ' t as convenient 

The Ph ase r II S D ' s 24-MH z AM D computers. as the presence of SIMM sockets implies. 
.RISC processor powers an Adobe Post For those fo lks who need to print multi It's definitely not a user-installable proj
script Level 2 interpreter. The ma in log ic megabyte image files, an optional Ethernet ect: You loosen several sets of screws at 
board has 16 MB of RAM mounted on it , inte1face board ($695) that boosts through the top and bottom of the printer' s cover to 
expandable to a max imum of 64 MB . The put plugs into a socket on the log ic board . remove it, unplug a cable, and unhook the 
printer's firmware has 39 res ident Type I On the outside, the Ethernet inte1face uses RF shie ld to get at the log ic board. This 
PostScript fonts, and a 50-pin Centronics  Apple's AUI (Attachment Unit Interface) seems unnecessarily complicated (espe
style SCSI port offers additional font stor port, which Jets you connect the appropri c ia ll y in cont ras t to the Phaser II PXi, 
age on an optional hard drive. ate Ethernet transce iver to match your of where two thumbscrews release a plate on 

A Sharp printer eng ine, built to Tek fi ce network cables . T hi s Ethernet inter the printer cover 's back). 
tronix specifications, prints on letter (8 '/, by face suppo1ts AppleTalk Phase 2 protocols, The bundled software includes drivers 
l l inches), legal (8'/, by 14 inches), A4 allowing the printer to communicate on and printer utilities for Windows 3.0 and 
(200 by 238 mm) , and A4 special (200 by large networks. On the downside, Apple the M acintosh, a long w ith soft ware for 
297 mm) paper or transparen cy sheets. Talk is the only protocol this inte1face sup Sun Sparcstations. For printer timing tests, 
The dye-s ublimati on process requires a ports. Uni x users will need a Tektroni x I used a Mac Quadra 950 (running Sys
special polyester paper. Total cost per page 45 l l A network interface unit ($ 1495) to tem 7 .0. l ) on a " network" composed of 
depends on the number of dyes used (three provide TCP/ IP support or will have to just the computer and the printer. I also 

The Tektronix Phaser ff SD: A dye-sublimation process creates near-ph.010graphic 
output fo r roughly $3 per page. 
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INTRODUCING MICRO-CAP IV.™ 

MORE SPICE. MORE SPEED. 


MORE CIRCUIT. 

PC-based circuit analysis just became faster. 
More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 

Put our 386/486 MICRO-CAP IV to work, 
and you'll quickly streamline circuit creation, AC Analysis 

simulation and edit-simulate cycles - on circuits as large as 
10,000 nodes. In fact, even our 286 version delivers a quantum 
leap upward in speed. Because, for one thing, MICRO-CAP IV 
ends SPICE-file-related slowdowns; it reads, writes and 
analyzes SPICE text files and MC4 schematic files. It also 
features fully integrated schematic and text editors. Plus an 
interactive graphical interface-windows, pull-down menus, 
mouse support, on-line HELP and documentation - that 
boosts speed even higher. 

Now sample MICRO-CAP IV power. It comes, for example, 

from SPICE 2G.6 models plus extensions. Compre
hensive analog behavioral modeling capabilities. 
Amassive model library. Instant feedback plotting 
from real-time waveform displays.Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

And the best is still less. At $2495, MICRO-CAP 
outperforms comparable PC-based analog simulators - even 
those $5000 + packages-with power to spare. Further, it's 
available for Macintosh as well as for IBM PCs. Write or call 
for abrochure and demo disk. And experience firsthand 
added SPICE and higher speed - on larger circuits. 

= -::-:..:-=.:-::-: : : :-:.-:. 
.==5::F~-::~= ~= 5 5 
1021 s. Wolfe Road 
Sunnyvale,CA 94086 
(408) 738-4387 FAX (408) 738-4702 
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THE PHASER II SD PRINTS DAZZLING DYES 


This image was acquired using th e 
Kodak DCS 200ci camera. On the lefi is 
a sample of the Phaser II SD's outpi11. 
On the right is a thermal-wax print 
made ji-0 111 the same irnage data. (Photo 
courtesy of Howard Eglo1vstei11 ) 

'JTE ACTION SUMMARY 

• 	 WHATTHE PHASER II SD IS 
A continuous-tone, dye
sublimation color printer with 
PostScript Level 2. 

• 	 LIKES 
Near-photographic-quality output 
for scanned images; printer 
firmware produces crisp edges on 
text and PostScript graphics. 

• 	 DISLIKES 
It' s difficult to add RAM or an 
Ethernet interface; no TCP/IP 
support for Ethernet. 

• 	 RECOMMENDATIONS 
Good for those who output 

scanned images or work with 

graphics that use many color 

blends or gradations. 


• 	 PRICE 
$9995 (includes 16 MB of RAM) 
Ethernet interface, $695 
4-MB RAM SIMM, $595 
16-MB RAM SIMM, $1995 

• 	 FOR MORE INFORMATION 
Tektronix, Inc . 
P.O. Box l 000 

Wilsonville, OR 97070 

(503) 685-3067 

fax: (503) 685-3063 

Circle 1228 on Inquiry Card. 


pri.nted with a Compaq LTE Lite/25 (in 
W111dows 3. 1) connected to the printer's 
paralle l port. 

The BYTE PostScript benchmark tes t, 
which uses several color operators to time 
the PostScript interpre ter 's color-imaoino 

. 	 "' "' speec,I P?Ste d a time of 22 seconds, making 
1t one of the fastest 111terpreters on the mar
ket. (See "Color at a Reasonable Price" in 
the June BYTE for comparative times of 
thermal-wax-transfer co lor printers.) Thi s 
value varied upward by as much as 20 sec
onds , depending on the printer mode . 

Printing a 3.7-MB scanned image from 
Ado be Photoshop required 671 seconds 
through the LocalTalk interface, of which 
21 8. seco.nd s we re s pe nt by th e print 
eng 111e us111g a. three-color roll to output 
the image. Us111g the Ethernet inte rface 
trimmed the output time to a total of 41 9 
seconds. That 's bare ly half the time taken 
by printing via the LocalTalk port. 

At Tektroni x's suggestion , I printed im
ages to PostScript fil es and downloaded 
them to the printer. Usin g the Ethernet in
te rface thi s way to print huge TIFF im
ages, I cut printing times by one-third or 
one-fo urth the LocalTalk printino times . 
Printing direc tly from an applicati~n caus
es poor Ethernet performance, because the 
data is processed be fore being sent to the 
printe r. 

Outstanding Output 
I got marve lous output from this printer. I 
got n ch blac ks with just the three-co lor 
trans fe r roll , where the blacks are recon
stituted by mi xing the cyan , magenta, and 
ye ll ow dyes . Scanned images th a t we re 
printed from either Adobe Photoshop on 
the Mac or Aldus PhotoStyler on the Com
paq notebook resembled photographs (see 
the photo) . 

The bes t res ults occurred w he n I set 
Photoshop to con vert the images to the 
CMYK color mod e l and used SWOP 
(Spec ifications Web Offset Publications) 
coated paper for the ink settings . Al so, I 
disabled the halftoning sc reens, because, 
as a continuous-tone device, the Phaser II 
SD doesn ' t need the m. 

Because the dye mi xing occurs ins ide 
the paper, these images are permanent and 
won ' t scratch or flake like thermal- wax 
mate ri a ls that just adhere to the paper 's 
surface . l had access to Kodak ' s DCS 
200ci e lectronic camera and used a Photo
shop plug-in to download images from it 
into the Quadra. From there, I ~iacle co lor 
ad)u s.tments and c reated a photo-quality 
pnnt 111 a matter of minutes. Imaging tech
nology hasn ' t repl aced film yet, but a sys
tem compri sing the Kodak DCS 200ci , a 
Quadra 950, and the Phaser II SD comes 
close. co111i1111ed 
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The BYTE Reprint 


Department will 


provide free quotations 


for reprints of BYTE 


articles. 


Reprints can serve as 


high quality, inexpensive 


promotional tools: 


• Train and educate 


key personnel 


• Present information at 


conferences/seminars 


• Provide literature to 


users of your products 


Call 

603-924-2525 
for information and a free 

price quotation. 

Minimum order: 500 
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Exxon 25 Standard Oil (Ohio) 49 Consolidated Foods 

2 General Motors 26 AT&T Technologies 50 Lockheed 
3 Mobil 27 Boeing 51 Georgia-Pacific 
4 Ford Motor 28 Dow Chemical 52 Monsanto 

5 IBM 29 Allied 53 W.R . Grace 

6 Texaco 30 Eastman Kodak 54 Signal Companies 

7 El du Pont 31 Unocal 55 Anheuser-Busch 

8 Standard Oil (Ind ) 32 Goodyear 56 Nabisco Brands 

9 Standard Oil of Cal. 33 Dart & Kraft 57 Johnson & Johnson 

10 General Electric 34 Westinghouse Elec. 58 Coastal 

11 Gulf Oil 35 Philip Morris 59 Raytheon 

12 Atlantic Richfield 36 Beatrice Foods 60 Honeywell 
13 Shell Oil 37 Union Carbide 61 Charter 
14 Occidental Petroleum 38 Xerox 62 General Mills 
15 U.S. Steel 39 Amerada Hess 63 TRW 
16 Phillips Petroleum 40 Union Pacific 64 Caterpillar Tractor 

17 Sun 41 General Foods 65 Aluminum Co. of Amer. 
18 United Technolog ies 42 McDonnell Douglas 66 Sperry 
19 Tenneco 43 Rockwell Int. 67 Gulf & Western Ind . 
20 IIT 44 PepsiCo 68 Continental Group 
21 Chrysler 45 Ashland Oil 69 Bethlehem Steel 
22 Procter & Gamble 46 General Dynamics 70 Weyerhaeuser 
23 R.J. Reynolds Ind. 47 3M 71 Ralston Purina 
24 Getty Oil 48 Coca-Cola 72 Colgate-Palmolive 

27million 
Americans can't read. 


And guess who pays the price. 

While American business is trying to stay competitive with foreign companies, it's paying an 

added penalty. The penalty of double-digit illiteracy. 
Believe it or not, 27 million American adults can't read and write. Another 47 mill ion are literate 

on only the most minimal level. That adds up to almost one third of our entire population .. .and 
probably a disturbing number of }f)Ur employees. 

What does illiteracy cost you? Get out your calculator. Illiterate adults make up 50%-75% of 
our unemployed. Every year they cost us an estimated $237 billion in lost earnings. They swell 
our welfare costs by $6 billion annually and diminish our tax revenues by $8 billion. 

Illiteracy costs you through your community, too. It robs the place where you work and live of 
its resources. It undermines the potential of the people who make your products and the people 
who buy them. No dollar figure can be assigned to this. But over the years, this may be the 
costliest loss of all. 

What can your company do about this? It can join in local efforts to fight illiteracy. It can 
volunteer company dollars and facilities for better school and tutorial programs. It can invest in a 
more literate community. 

The first step is to call the Coalition for Literacy at 1·800·228-8813 or fill out the coupon be
10'-N. Do it today. You may find it's the greatest cost-saving measure your company has ever taken. 

Aliterate 
America 
is agood 
investment. 

r---------------, 
I [J I want my company to 1oin the fight against illiteracy. I 
I Please send brochure with add1t1onal information 1 · 

l] We want to discuss funding the Coalit ion for Literacy I
I Please have a representative contact me 

I 	 IName 

I 	 Ir,11e 

I 	 ICompany 

I 	 IAddress 

I c,ty 	 State -- z,p -- I 
I 	 jPhone 

Please rC'turn to 	 (Odlit1on for L11eracy 

Bu'>1ne.;,s 01v1<;1on


I 	 1PO Bo•BIB26I L'ncoln. NE 6850 t · l826 I 
L _______._______ _J 

THE PHASER II SD 


I had no trouble printing drawings made 
in either Adobe Illustrator 3.2 or Aldus 
FreeHand 3.1. Graduated color fills were 
smooth, without a trace of dithering. Both 
text and fi ne lines were cri sp and clean 
in any direction. The Phaser II SD's firm
ware uses Tektronix 's Photofine image
processing software to perform edge en 
hancement. These Photofine algorithms 
do look-ahead searches in the printer's im
age buffer. As the print head approaches 
the edge boundary , Photofine adjusts the 
heater temperatures to sharpen the transi
tion. I made a mock-up of a BYTE cover 
in Aldus PageMaker 4.2 that merged two 
contrasting output types: a scanned image 
and colored text. Photofine handled thi s 
output capably. The image looked vibrant, 
and yet the text still looked sharp. 

Color with a Difference 
So who needs such a printer? Anyone who 
manipulates scanned images for output to 
film could use the Phaser II SD to preview 
the results. An artist requiring fast photo
graphi c-quali ty output will be satisfied. 
Someone making overheads for a business 
presentation can now integrate images
say, the picture of a factory behind a sales 
chm·t-on his or her transparencies. A pro
fess ional art ist using object-based draw
.ing packages with lots of color blends or 
gradations should check out this printer as 
well : My color-packed PostScript diagrams 
have never looked better. 

Since the Phaser II SD is a continuous
tone device, you can't use it to check im 
ages for possible moire effects. Certain 
color proofi ng can be done with a lower
priced thermal-wax printer. Also, accurate 
color matching is problematic unless you 
invest in expensive color-calibration equ ip
ment. Tektronix's TekColor software per
forms some color adjustments, but it' s not 
adequate for jobs requiring serious color 
accuracy from monitor to printer. 

If you want to buy this printer to print 
scanned images-and who wouldn 't, with 
its superb output-plan to include extra 
RAM and the Ethernet interface for better 
throughput. A Phaser II SD with Ethernet 
and 12 MB of additional RAM (for a total 
of28 MB) costs $ 12,475. This is sti ll less 
than high-end dye-sublimation printers , 
and the cost per page is one of the lowest. 
One look at the Phaser II SD's output tells 
you the printer is worth it. • 

Tom Thompson is a BYTE senior technical. 
editor at large with a B.S.E.E.from Mem
phis State University. He is an associate 
Apple developer. You can reach him on 
BIX as "tom_thompson," on AppleLink 
as "T.THOMPSON," or on the Internet 
al tomt@bytepb.byte.com. 
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SYSTEMPRO™ Compatible 

Upgradeable 


486DX 

256KB/512KB•/l:MB•Cache 


32.-bit EISA 

Dual..Processor Ready 


4..MBRAM 
$2,495 

Available nationwide at these locations: 

13-111 J,lfi@¢ffii CcNw1M1fngPoinf:ID" 
" ""n'"'' ,,, "''"'"' " f\ot~•• ,•• 1~ ·•~•• COMPVn• CENT'EtS 

INTRODUCING THE ALR PROVEISA 

Utilizing ALR's fa,test i486DX1 " and 

i486DXZTM CPUs, rhcALR PROVEISN)\ 1 

has the power to breeze through today's 
mosr adva nced app lications. Built-in 
SuperVGA graph ics b Mark \' iew his 
latest sail 
designs quickly 
and c learly, 
while <l 32-bit 
E!SA hus 
pnivides the 
ult imate in PC 
data throughput. 

And wait 
unril you see 
what this system can do in a networking 
environment. Utilizing standard IDE 
drives, the ALR PROVEISA's available 
MULTUSTM "multi-seek" controller 
de! i vers better performance than 
expensive SCSI subsystems.* Five 
levels of system security protecr 
valuable network data from tampering. 
And let 's not torget about expandability 
-- the ALR PROVEISA llffcrs ten EISA 
expansinn slots, twelve drive hays, and 
room for up to 256-MB of memory. 

.=;m::zc:ac- ALR ~=~e~ner 

Of course , the A LR PROVEISA 's 
most uniqu e fea t ure is its upgrnde 
path to dua l process ing. 
When you need even 
more performance, 
ynu can s imp ly plug 
in a second i486 
processor. Imagine 
having t h e power of 
two66-MI-lzi486DX2 
processors at your fingert: ips. 
Now that's world class speed! 

To hecome a part of the winning 
ALR tradition, call: 

1..soo..444..4ALR 

ALR
Advanced Logic Research . Inc . 

940 1 Jeronimo Irvine, CA 92 71 8 
(714) 581-6770 FAX: (714) 581-9240 
ALR Canada Ltd.: 800-465-5979 
ALR U .K. Ltd.: 44-635-521922 
ALR Deutschland GmbH: 49 69 33 38 11 
ALR International (Singapore): 65-742 0866 

FQpcional la rge r Sl'cnndary read/wrilt: back cache. 
*R C"quircs mulri p lc IDE di sk driv es and a mul ri1hrcmlcd 

opcr;i ring :;ysct:: m such as Novel l® Ni.:r\\1:1rcni. 

Prices and configurations subject to change without notice. Systems sl'lown with op tional equipment. Verity exact speclficolions with ALR. Prices based on U.S. Dollars. ALR is a registered trademark of Advanced logic f'leseorch, Inc . All other brand 
and p1oduct names ore trademorkS or regisfered tmdemorks of their respective owners. Intel Inside 1$ o trademark al Intel corp. 'In ordet to toke full advantoge ol the ALR MULTUS Controller mutt!p le drives and mullltasldng ope1oting systems such as 
Novell Nelwo1e ore necessary C l992 by Advanced logic Researcn. Inc. 
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.Configure 
Compile Ctrl+C 
Link Ctrl+L 

M 
p File mask: 

p 
p 
p 
VY 
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ed at 5-6-1992 19:48 
ded tc: 0 re= 0 at 5-6-1992 

Jize 
teMsgQue 
sterClass 

S~Defs 

CODE32 DWORD USE32 Pl 
DATA32 DWORD USE32 Pl 
CONST32 DWORD USE32 I 

To a software 
developer, this is what 
heaven lool{_s lil(e. 

Most people wouldn't know what to make of a screen like 
this. But developers like you know a screen like this can 
help make all kinds of applications. With OS/2$ 2.0, you 
can develop the DOS, Windows~· OS/2 and host-based 
apps end users need. And you can do it faster and easier 
than ever before. Because OS/2 2.0 can make the most 
of your 386 or 486 processo1: 

Now you can edit in one window, compile in 
another, profile in a third and test in a fourth. Pre
emptive multitasking makes everything run smoothly 
and responsively. And OS/2 Crash Protection'." helps 
shield running applications from each other, so if one 
goes down it won't affect the others. Instead of reboot
ing, you just resta rt the affected app and continue. 
And since OS/2 2.0 is a 32-bit operating system, pro
grams are easier to write and run faster, too. Which all 
adds up to improved productivity and reduced develop
ment cycle time. 

But maybe the best part is that for less than the cost 
of DOS and Windows, OS/2 gives you a whole lot more. 
And to keep your cycle rolling, a full range of services 
and support are available, like on-line help through 
OS/2 Support line, Bulletin Board and IBM Link. Or 
you can join the IBMOS2 and OS2DEV 
conferences on CompuServe~ where you 
can meet IBMers, users and developers 
who can find fa st answers to your 
questions. For an IBM authorized dealer 
near you, or to order OS/2 2.0 from 
IBM, call I 800 3-IBM-OS2: 

• 0 512 Crash Protection helps shield applications f rom each other. 
• The integrating platform ofchoice f or DOS, Windows and 0 512. 
• Preemptive multitasking f or responsive, reliable execution. 
• 32-bit f lat address space for productive programming. 
• A full range f!f IBM services and support . 

==-~ .=® 
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REVIEWS 


SOFTWARE 

Stepping Up to XVT 3.0 

RAYMOND GA COTE 

Last July, BYTE rated XVT 2. 12 as the 
best all-around library for pmting cus
tom graphics applications to a variety 

of platforms (see "Code on the Move," 
July B YTE). The best way to summarize 
the newest release of XVT is to say it 's 
still the best and getting better. It still sup
ports the widest range of platforms: Mac
intosh, Microsoft Windows, Presentation 
Manager (for OS/2 1.3 and 2.0), Motif, 
and Open Look. Character-mode versions 
are avail able for DOS, various flavors of 
Uni x, and VMS . XVT Software promises 
Windows NT support by year ' s end. 

I looked at the XVT 3.0 library, XVT
Des ign 1.1, and XVT++ for the Mac and 
Microsoft Windows 3.0 and 3. 1. The most 
significant change to the library is its use of 
operating-system improvements. On the 
Mac, for example, XVT applications are 
now aware of the standard suite of Apple 
events. Within Windows, XVT applica
tions use common fil e and print dialogs. 

In prev ious releases, all window defi
nitions were stored in a fixed resource fi le, 
and w indow paramete rs could not be 
changed dynamically. Version 3.0 lets you 
make dynamic window alterati ons in a 
portable manner. Creating internat ional 
applications is much easier, since all sys
tem messages are now available as exter
nal string resources. Previously, many mes
sages were compil ed directl y in to the 
library source code. 

One feature that XVT still lacks is full 
file-system support. For example, you can 
change directories or create and erase fi les, 
but you can 't create a directory. 

Two Tools 
Not revi ewed in Jul y were two optional 
XVT too ls: X VT++and XVT-Des ign. 
XVT++prov ides a thin interface layer be
tween the XVT libraries and your C++ 
compiler. This layer is so thin that the ma
jority of function call s are not changed at 
all ; they're merely prov ided in a header 
that declares them as C functions. 

XVT++ defines a set of base classes . 
BaseXVT is an abstrac t base class from 
which all other classes are derived. Con
trol, fo r creating and manipulating con
trols, and Base Win , for windows and di 
alogs , derive directly from BaseXVT. The 
last four classes derive from Base Win and 
support di alog boxes and standard win 
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XVT-D esign, a 
new option 
available with 
XVT 3.0, is a 
screen prototyper 
that generates 
code and 
resources that are 
portable between 
plalforms. 

dows. All popular C++ compilers are sup
ported under DOS and Windows. On the 
Mac, unfo1tunately, XVT ++ supports only 
MPW C++. Under Un ix, XVT ++ supports 
any compiler compatible with Uni x Sys 
tems Laboratories' Cfront interpreter. 

XVT-Des ign (see the screen) is an in 
teractive graphical des ign tool and appl i
cations generator. It prov ides all the pro 
totyping tools you expect, without a lot of 
fr ill s. You can design windows, modal and 
modeless dialog boxes, and menus. 

Once the prototype is complete, XVT
Des ign generates both the C code fo r a 
sample application and a portable fi le con
taining the Universal Resource Language 
definiti on of your resources . URL is not 
a new feature, but it's one of the most pow
erful features of the entire XVT environ
ment. It defines a portable fo rm at for re
sources li ke windows and dialogs . XVT 
provides a URL compiler (CURL) on each 
platform. CURL translates resource infor
mation , not into binary fo rm at, but into 
the standard resource format for that plat
for m. 

XVT is a fa irly expensive solution and 
still has some minor deficiencies . How
ever, with standard library improvements 
and especially with XVT ++ and XVT-De
sign, XVT Software has succeeded in im
proving a great environment for develop
ing portable applications. • 

Raymond GA Cote is a testing editor for 
the BYTE Lab. He has worked in industry 
designing interpretive languages and user 
inte1faces . You can reach him on BIX as 
"rgacote" and on the Internet at rgacote 
@bytepb.byte.com. 

Con 1 r< 1 t ~ LUIJOUt 

Diolo 101 

Se mple Dia log OoK 

\JTE ACTION SUMMARY 

• 	 WHAT XVT 3.0 IS 
The latest version of XVT' s 
multiplatform C interface library. 

• 	 LIKES 
Strings available as resources; 
dynamic window modification; 
XVT++ and XVT-Design. Library 
is royalty-free . 

• 	 DISLIKES 
Expensive, and still provides only 
a partial set of file-support 
functions . 

• 	 RECOMMENDATION 
XVT 3.0 is an improved version 
of the best portable interface 
library, and a good solution to 
moving applications between 
environments. 

• 	 PRICE 
XVT 3.0, $1450 to $4400 
XVT++, $200 
XVT-Design, $1200 to $2900 
(Prices vary according to 
platform) 

• 	 FOR MORE INFORMATION 
XVT Software, Inc. 
P.O. Box 18750 

4900 Pearl East Cir. 

Boulder, CO 80308 

(303) 443-4223 

fax: (303) 443-0969 
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REVIEWS 


SOFTWARE 

The Windows File Shuffle 

STANFORD DIEHL AND DANA HUDES 

Windows file-conversion software 
solves some basic problems we all 
encounter when working with graph

ical images. These compact tools accept 
a wide range of graphics files , allowing 
you to display them, print them, or con
vert them to the file format you need. 

Although limited in scope, the programs 
are easy to use and deliver a convenient 
method for pe1forming some routine image 
management chores. If you work with im
age files under Windows, one of these util
ities will be a handy tool to have around. 
You'll probably end up wondering how 
you ever got along without it. 

The Field 

We looked at three of these products: 

HiJaak for Windows 1.0 from Inset Sys
tems, Conversion Artist I. I from North 
Coast Software, and Image Pals 1.0 from 
U-Lead Systems. All three perform basic 
file conversion among the most popular 
graphical file formats. They also support 
Windows screen captures, color reduction 
(e.g., converting a 24-bit color image to 8 
bits), and a convenient way to print your 
images. These basic functions and a few 
extra perks add up to a general-purpose 
utility that anyone who works with a lot 
of images will come to depend on. 

The accompanying table lists the file 
formats supported by the programs. While 
some other formats are supported by Hi
Jaak for Windows and Conversion Artist, 
the list covers the most popular formats 
you are likely to run into. If you work with 
a specific format not appearing in the table, 
you should call the vendors for a complete 
list of supported formats. 

The benchmark graphs show how the 
programs perform on routine tasks such 
as loading files and conve1ting files to var
ious formats. For the first test, each pro
gram pulled in a large (2.4-MB) 24-bit 
TIFF file from a Bernoulli Transportable 
cartridge. The second test gauges conver
sion speeds: a 24-bit Windows bit map 
was converted to the TIFF format; a TIFF 
file was then converted to a 24-bit PCX 
file; and, finally, a Targa file was con
verted to TIFF. To test the speed of color 
reduction, each program took a true-color 
( 16 million colors) TIFF image and re
duced it to 256 colors. Each program offers 
user-selectable algorithms for color re

.Edit f lcture lllew yt;ndow tJelp 

With Image Pals, you can collect thumbnail versions ofyour selected images, along 
with an optional title and description, into a simple image database. 

duction (e.g., dithe1ing and diffusion) ; thus, 
for each package, we selected the algo
rithm that resulted in the highest-quality 
image possible. The last test shows how 
long it takes to scale an 8-bit gray-scale 
image and send it to the printer. 

Artist with a Broad Brush 
Of the three programs reviewed here, 
Conversion Artist ($149) is the strongest 
entry for nuts-and-bolts file conversion. 
File support is extensive, and the interface 
takes a no-nonsense approach to the task 
at hand. When you open a file, a dialog 
box displays vital information on the file
format, size, color depth, compression sta
tus-as it is loaded. Once the image loads, 
file information is li sted at the bottom of 
the screen. 

Image conversions are triggered from 
the Save As option of the File menu. In 
addition to the rich complement of sup
ported formats, Conversion Artist offers 
you a choice of color depth for almost 
every file it supports . You can quickly 
convert a 24-bit TIFF image to a 256-col
or bit map, pe1fmming conversion and col
or reduction in one easy step. 

Screen capture options let you decide 
which po1tion of the screen to capture: the 
active application, the entire screen, any 
open window, or a rectangle you set up 
with a click and drag of the mouse. 

Conversion Artist is quick and conve
nient. The basic program offers a handy, 
uncluttered utility for those needing only to 
convert files and capture screens. But if 
you need more functionality, the program 
supports optional " plug-in" modules . By 
simply copying DLLs into Conversion 
Artist's working directory, you can up
grade the program to include image-ma
nipulation features such as rotation and 
cropping (the image-preparation module 
sells for $69). 

Other modules include support for col
or separations ($149), JPEG compression 
($99), and the Dycam digital camera ($5). 
You can add new modules as they become 
available while paying only for what you 
need. Let's hope that philosophy also guar
antees that the basic version of Conver
sion Artist is always available for those 
who need a simple, fairly inexpensive 
Windows file-conversion utility that gets 
the job done. continued 
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Rack &Desk 

Chassis FOR 11111111 

XT/AT/286/386/486 

111111111111111111111111111111 

Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for ISAIEISA bus computers. Over 
90 interchangable modules allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 

Rack & Desk Models 
Accepts Most Motherboards and Passive 
Backplanes 
Doesn't Look Like IBM 
Rugged, Modular Construction 
Excellent Air Flow &Cooling 
Designed to meet FCC 
204 Watt Supply, UL Recognized 
200 &300 Watt Supplies, UL, CSA, TUV 
Reasonably Priced 

Three Models: Drawer, Shelf, and Panel 
Reasonably Priced 

Call or write fordescriptive brochures,prices 
or applications assistance: 

INTEGRAND 

-~-=--= RfSEARCH CORP 

8620 Roosevelt Ave.• Visalia, CA 93291 

209/651-1203 
FAX 2091651 -1353 


We accept VISA and MasterCard 


IBMIXTIAT TM IBM •2861386/486 TM INTEL. on·ves and computer boards not included. 
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A DOS Mainstay 
Comes to Windows 
HiJaak for Windows ($249 ) is a GUI 
version of the DOS graphics-fi le-con
version uti lity that has been around for a 
number of years. At first glance, HiJaak 

for Windows looks like an impress ive 
offering. The program supports a broad 
range of file formats , including the most 
extensive support of vector formats among 
the programs we reviewed. It also claims 
some powerful image-processing features: 

FILE FORMATS SUPPORTED 

While some other formats are supported by HiJaakfor Windows and 

Conversion Artist, this list covers the most popular formats you are likely to 

encounter in. the Windows environment. ( • = yes; O = no.) 


HiJaak for Windows Conversion Artist Image Pals 

Price 	 $249 $149 $249 

File formats (raster) 
TIFF 5.0 

Windows BMP 

Targa (TGA) 

PCX 

GIF 

JPEG 0 
 • •' 
WPG (raster) .2 .2 0 


IFF (including HAM) .3 0
• 
MacPaint Mac 	 0 0• 
Macintosh PICT2 0 0 


CCITI Group 3 and 4 fax 0 


HP PCL .3 0 0 


Vector formats 
HPGL Read only 0 0 


AutoCAD DXF Read only 0 0 


EPS (Postscript) Write only 0 •• 

DRW (Micrografx) .3 0 0 


WMF 

(Windows metafi le, vector) 0 


WPG (vector) 0 0
• 
' Offers subsample conlrol for the RGB-to-YUV color-space conversion. 
2 24-bit WPG not supported. 
' Support claimed, but testing showed it did not work. 
' Only EPS files it creates. 

\JTE ACTION SUMMARY 

• 	 WHAT GRAPHICS FILE- CONVERSION • DISLIKES 
PROGRAMSDO HiJaak for W indows is slow and 
These uti lities convert fi les to and somewhat unstable. Image Pals 
from a wide range of file formats. supports a limited set of Hie 
They also capture screens and formats. 
provide tools to disf lay, enhance, 
and print graphica images. • RECOMMENDATIONS 

Conversion A rtist supports a wide 
• 	 LIKES variety of file formats at a 

The tools are easy to use and reasonable price. It's quick, easy 
solve the complex problem of to use, and convenient. 
converti ng among divergent file 
formats under Windows. 



\\Ts Portability Toolkit"' is a powerfu l No11 in itsthird generation , \\'Tis recognized 
Cdm\opment e111·i ronmenl that all ows you lo as the industry leader in ponable GU I 
build asingle application, then re-compile to mry development solutions and is thebase document 
majorGU I wit hout rewriti ng code. XVTsolutions for the emerging IEEE standard. It is used by .A. Microsoft Windows &Windows NT 

also include an interactil'e design tool and aclass 
library for Ctt dm\opers. 

•Supports Macintosh, Microsoft \.\ indows, 
\\'indows NT, OS/2 Presentation Manager, 
OPEN LOOK, OSF/Motif,and Character Systems 

•Natiw look-and-fee\ to a\\ target GU ls 

• Portabil il)' to 26 ha rd ware systems 

•Access to the complete funct ional ityof el'ery 
windowing system 

• Easier to use th;i.n natil'e development toolkits 

•~linima\ size and performance overhead 

•Shaner deve lopment cycles 

1rnrld-class soft113re del'e\opers like • Nol'e ll 
•HP •AT&T • DigitJ\ • Lockheed • Kodak 
•Grammatik/Referencc Software ,because it allows 
them to take their applications to the widest 
market ,quickly and cost effectil'ely. 

Don't ll'r ileanother line of code without gearing 
up to del'elopyour application simultaneously fo r 
all GU ls. Call for technicalmaterials and a demo. 

~-==-- U•hn: 

' 

.A. Macintosh 

SOFTWARE INC 


.A. OSF/ Motif 

Shown above are four of the seven GUls supponed by XVT. 


. . . f ~ The portable GUIdevelopment solution.
•No roya\ne OT runtime ees . · , 
•Cleardocumentationand · · : '. ' 

1 

- 1-800-678-7988 
· h · I X\IT Sof111are Inc. -1900 Pearl East Cr. Boulder.CO 8030 1 

responsive tee 111ca support (303) ++3-4223 FAX (303) 443-0969 
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Subscription Problems? 

We want to help! 


If you have a problem with your BYTE sub
scription, write us with the details. We'll do our 
best to set it right. But we must have the name, 
address, and zip of the subscription (new and old 
address, if it's a change of address) . If the problem 
involves a payment, be sure to include copies of 
the credit card statement, or front and back of can
celled checks. Include a "business hours" phone 
number if possible. 

El\JTE Magazine 
Attn. Subscriber Service, P.O. Box 555 


Hightstown, NJ 08520 
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a range of color-reduction methods, crop
ping and resizing, and controls for ad
justing brightness, contrast, and gamma. 

The program has some unique features. 
For example, you can customize your file 
conversions for specific applications. Let ' s 
say you have an image fi le that displays 
particularly well in Ami Pro. HiJaak for 
Windows can use the optimized image file 
as a model , using the same parameters to 
convert other images for use in your Ami 
Pro documents. 

Screen capture is also impressive. You 
can capture an entire screen, an active win
dow, or an object such as an icon or a pull
down menu. If you need more f\exibiht')( 
HiJaak lets you draw a rectangle on the 
screen for customized captures . 

There's also some nice convenience fea
tures. For instance, you can convert files 
from the Save As menu option, or you can 
go directly to the Convert menu and per
form conversions without having to load 
the files into memory . A command-line 
option even allows you to use wild-card 
designators to batch up conversion jobs. 

For all that' s right with HiJaak for Win
dows, the program is hampered by some 
serious flaw s. First of all, the program is 
s-1-o-w. Our benchmarks tell only part of 
the story. With a 24-bit TIFF image load
ed, it sometimes took up to 30 seconds 
just to call up a dialog box. To get a feel for 
each of the reviewed programs ' operation, 
we called up a large TIFF image and did 
some work with it: converting it, changing 
its color depth, cropping it, and the like. 
With the other two programs, we faced 
some minor delays in loading files and 
making changes, but the software was gen
era lly responsive. Not so with HiJaak for 
Windows. Its performance was downright 
irritating, taking two to three times longer 
than the other programs to do almost every 
operation. 

On top of that, the program proved un
stable. For each of the reviewed programs, 
we loaded up five different files of various 
formats to see how they performed with 
multiple files on the desktop. HiJaak for 
Windows was the only program that ran 
out of memory during the test. That's not 
so bad, but it handled the problem with a 
total lack of grace, tossing out a warning 
and then dropping back to the program 
manager. 

To test the program ' s ability to read 
Hewlett-Packard P1inter Control Language 
(LaserJet command codes), we converted 
a co lor image to gray scale in Aldus Pho
toStyler and used the Windows HP Laser
Jet printer driver to print the file to disk . 
HiJaak loaded the resulting file as solid 
black. When printing, we took the print
er off-line and caused all sorts of havoc, 



·SuproFAXModem V.32bis Ex!emdJ 
SuprdFAXtvlodem V':32bis lntemal $399.95'Slcirid Alone 
$349.95 Blos/Windows $439.95 DOs/WindowsThe Best Choice: SupraFAXModem 


Inside or Out, now you can choose the hot-selling packages include everything you need. Plus our 
SupraFAXModem tecbmology that best fits your easy-tcrfollow Getting Started manuals will help you 
computei: Either way, Supra can tum your PC into a install your modem and start l:ISing it in just afew 
communications powerhouse! minutes! Imagine ~nding 

SupraFAXModems come in awide range of models, and receivrng perfectfaxes, 

from our budget-minded SupraJIAXModem 24196i to the 
 exploring the world of on-line databases,or retrieving an 
fasteitfax modem available: theSupraFAXModem V.32bis. important work file - all from the convenience ofyour 
Whichever model you choose, you will getSupra's proven desk. And advancedusers will appreciate the error

technology andreputation for high-quality, reliable modems. 
 con-ection and data--compres5ionfeatilres that can save you 

Supra moderns are designed for novice and expert money! 
communicators alike. Whether youuse Supra Corporation" No matter whatyour needs, aSupra modem is your 
DOS™,\Vmdows™,ora best choic.e. Callus todayat 
Macintcsh™,weve gota MODEL INT. /EXT. FAX DATA V.42bis & MNP 5 MAX THROUGHPUT 

SupraFAXModem V.32bis E.I 14,400 Si R 14,400 yes 57,6oo 
SupraFAXModem V.32 E 9600 S/ R 96oo \'OS 38,400 
SupraFA.Xi\IOOern Plus E 9(,00S/R 2400 yes 96oo 
SupraFAXModem 24/96i 1 9600 SI 4800R 2400 w/ soltware 9600 
DOS Package includes modem, F<t\ Ta tkn.1 Plus. COMit1 .M, cables, m:umals • Windows Package includes mode m. Winf;Lxrn , cables, m:umals 

1-800-727-8647,and 
package for you - and our find out why! 

CAU£RIDI'' A R~~k~~1I AYAJlABlHKlWModem Technology 
All trademarks belong to their respective companies. 7101 Supra Drive S.W., Albany, OR 97321USA •503·967-2410 •Fax; 503-967-2401
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WINDOWS PERFORMANCE 


Color reduction 

Conversion Artist 

Image Pals 

0 100 200 300 400 500 0 50 100 150 200 250 0 50 100 150 200 0 30 60 90 120 150 
Seconds Seconds Seconds Seconds 

• BMP-TIF TIF-PCX . TGA-TIF 

Benchmark tests show the kind ofperformance you can expect.fi·om these programs when running routine operations. 

First, we loaded a large (2.4-MB) 24-bit TIFF file . The second test gauges conversion speeds. To test the speed of color 

reduction, each program took a true-color ( 16 million colors) TIFF image and reduced it to 256 colors. For the last test, we 

scaled an image and sent it to the printer. Overall, Image Pals was the top performer. 


ending in a "General Protection Fau lt." 
Clicking the Cancel button at an inoppor
tune moment during fi le loading causes 
the same result, as does loading a Micro
grafx Windows Draw (DRW) file. 

HiJaak for Windows has a broad set of 
features, but performance and reliabi lity 
are too suspect to warrant a recommenda
tion. 

An Old Pal Comes Back Around 
Image Pals ($249) comes from U-Lead, 
the company that original ly produced 
PhotoStyler, one of the first image-editing 
programs for Windows 3.0. Image Pals 
shares some of PhotoSty ler's low-end 
functionality, but image-editing features 
are not the product's strong suit. Image 
Pals provides a set of utilities for doing 
the quick-and-dirty jobs we all face when 
working with graphical images. Some 
useful modules support image enh ance
ment and adjustment, screen capture, fi le 
conversion, and image cataloging. 

Image Pals does not enjoy the same 
breadth of file-format support as Conver
sion A1tist; instead, U-Lead has settled on 
a strategic set of popular formats often en
countered under the Windows interface. 
On the other hand, Image Pals has the 
strongest set of image-manipul ation fea
tures among the products tested. You can 
flip an image or rotate it to any degree 
specified. The dimensions of an image can 
be changed a long with the image reso
lution. There' s a whole range of image 
adj ustments, and you can subtly blur or 
sharpen an image to suit your needs. Some 
special-effects filters (e.g., mosaic and em
boss) are also included. 

Scanner support is strong. A host of 
input devices is supported through the 
TWAIN driver, and stitchin g is offered 
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from within Image Pals, allowing you to 
piece together an image from a number of 
separate scans. The Capture module lets 
you capture a full Windows screen, any 
open window, or a rectangle you spec ify 
by clicking and dragging. 

The Album module helps set this pro
gram apart from the others. You collect 
thumbnail versions of your selected im
ages, along with an optional tit le and de
scription, into an "album" (see the screen 
on page 225). Multiple albums can be open 
as individual document windows, and each 
can be searched on various criteria, in 
cl uding the label and the description. Drag
and-drop is supported for quickly loading 
your images into other Windows programs. 

Image Pals offers a set of handy uti lities 
for managing and manipulating graphi cal 
images. It fa lls short of providing some 
high-end features such as color separa
tions, but it fulfills some of the sim ple 
needs most of us have. It was also very 
snappy; overall , it performed the best on 
our benchmark tests. This is a handy pro
gram to turn to when a full-fled ged im
age-editing application is overkill. 

A Click Away 
Image Pals has some nice perks not found 
in Conversion Artist. The Album module 
could be an effective way to catalog your 
image files, and it should work nicely with 
the new Kodak Photo CD. As long as you 
can live with the limited number of file 
formats supported by Image Pals , you 
should go with it. But for those of us trying 
to cope in the diverse world of multiple 
fi le formats, Conversion Artist is a solid 
solution. It doesn't have some of the im
age-editing features of Image Pals, but it 
covers a broader range of file formats. 

Conversion Arti st is the best choice for 

handling a large assortment of file flavors. 
It's quick, easy, and convenient. Next time 
your graphical app lication balks at an in
compatible file format, you'll appreciate 
hav ing Conversion Artist a click away. • 

Stanford Diehl is a technical editor for the 
BYTE Lab. You can reach him on BIX as 
"sdiehl. " Dana Hudes is a freelance 
software eng ineer, writer, and photogra
pher. You can reach him as "dhudes" on 
BIX, where he moderates the photo con
ference, or at dhudes@mcimail.com on 
the Internet. 

COMPANY INFORMATION 

Inset Systems, Inc. 

(HiJaak for Windows 1.0) 

7 I Commerce· Dr. 

Brookfield, CT 06804 

(203) 740-2400 

fax: (203) 775-5634 
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North Coast Software, Inc. 

(Conversion Artist I. I) 

18A Shipley Rd. 

P.O. Box 459 

Barrington, NH 03825 

(603) 332-9363 

fax : (603) 332-9398 
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U-Lead Systems, Inc. 

(Image Pals l .O) 

970 West 190th St., Suite 520 

Torrance, CA 90502 

(310) 523-9393 

fax : (310) 523-9399 

Circle 1224 on Inquiry Card. 


mailto:dhudes@mcimail.com


Four reasons to buy a TI tnicrolaser™ printer. 


• 

Now there's a way fur you to put the 
power ofMicrosoft® Windows™ on 
paper - microlaser from Texas 
Instruments. 

Designed to be Window&<:Dmpatible, 
there's a microl.aser just right fur your 
needs, whether you need a personal or 

.shared printer. Here's why: MacUser 
L Compatibilio/ With HP O ! ! 112LaserJet® emulatton and 
Adobe® Post:Scripe' software, microl.aser 
easily supports your demanding applica
tions. And with our Microsoft Windows 
driver, set it and furget it with all Windows 
applications. 

Notonly does PostScriptgiveyou scalable 
outline ronts and graphics, it also means 
that your microl.aser works in computing 

environments like Windows, OOS®, 
Apple® Macintosh®, OS/2® and UNIX®. 
2· Performance rt(~ POSTSCRIPT
When it comes to •• Software From Adobe 

printing high-quality documents fut, 
microl.aser really makes you look good. 
At either nine or 16 pages-per-minute, 
microl.aser printers speed you through 
documents in a hurry. Plus Post:Script 
means what you see on your screen is 
whatyou get on paper. You can even tur
lxx:harge your microl.aser with a RISC 
processor fur blazing fast graphics. 
3. Reliability When you buy, II 
printer, you want it to rrint And 
print And print Thats just what ··. . 
the microl.aser does. 

Take our personal microl.aser Plus fur 

Features microlaser Plus microlaser Plus micro laser microlaser XL 
Basic PS17/ PS35 Turbo Turbo 
9ppm 9ppm 9ppm 16 ppmPPM 

Emulation HP LaserJet II HPLJII/PostScript HPLJII/PostScript II HPLJII/ PostScript II 
Processor 68000 68000 RISC/ 8220 RISC/8220 
Fonts 14 HP Fonts 17 or 35 Scalable 35 Scalable 35 Scalable 
List Price $1,399/$1,499$999 $1,749 $3,649 

example. With its high duty cycle of 
10,()(X) pages-per-month* and a standard 
one.year limited warranty* *, you can rely 
on your microl.aser to work the first time, 
every time, fur years. 
4. Value Starting as low as $999t, there's 
a microl.aser designed to fit any El 
budget From the single user all 
the way up to a network. Con
sider this, too: microl.aser's average cost 
per page is only 1.9 cents:!:,while some 
laser printers average around 3.3 cents. 
The microl.aser not only makes sense, it 
saves you money, too. 

For details on the right microl.aser fur 
you and the name of the nearest dealer, call 

1-800-527-3500. 
The microlaser PSI 7 has earned the 1990 PC World Best Buy 
award; microlaser PS35 has earned the 1990 InfoWorld Excellent 
Value award and 41'1 mice from MacUser,October 1990. 

~TEXAS 
INSTRUMENTS 

•Based on escimared-typical usa&>e. ••for more information on service upgrade options, call l-800-847-5757 in cht! U.S. and 1..S00.268-6314 in Canada. tSuggested retai1 price-dealer prices may vary. :tBased on suggesred retail price 
ofoonsumahtes and approximmc rage CD\IC1'38C rating fur each ronsumable at 4% black (toner,developer and OPC). microlaser is a crademark ofTexas lnsm..tmems lnrorporared. Microsoft and DOS are registered trademarks,and Wmdows 
is a trademarkofMicrosofrCorp::iration. Adobe, PostScriprand the PostScript logo are registered trademarks ofAdobe Systems lncorp::irated which may be regisrered in certain jurisdictions. LaserJet is a registered ttademark of Hewleu
Paclcard, Inc. Apple and Macintosh are registered trademarks of Apple C.Ompurer, Inc. OS/2 is a registered trademark of International Business Machines Cori:x:muion. UNIX is a registered trademark of AT&T.©1992TI 76543 
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REVIEWER'S NOTEBOOK 


A Real-World Notebook Battery Test 


HOWARD EGLOWSTEIN 

BYTE's laptop battery tes ts used to be 
s imple-turn on the laptop, wait un
til the battery d ies, and record the 

elapsed time. Although BYTE was among 
the firs t to begin a formal battery- tes ting 
program as part of its portable-system re
view process, we reali zed that the battery 
tes t just didn ' t refl ect the way people ac
tu a ll y used the sys te ms. Fo r exampl e, 
while s itt ing in an airplane, people may 
type for a bit on a machine, turn it off when 
they' re served that sumptuous ai rline food , 
and then turn the power back on afterward. 

Along Came Thumper II 
The pro totype fo r Thumper II , BYTE's 
automated batte ry tester, was fini shed in 
early 199 1. Self-conta ined closed-loop ser
vo motors, attached to multijoin ted flex i
ble woode n arm s, press o n the laptop 's 
keys via flex ible cables. T he control cir
cui try prov ided the pulse-width modula
tion the motors required and support for 
an opti cal-sensor head to read screen s ta
tus. The T hum per II prototype could han
dle four motors at the same time and was 
des igned to tes t two machines s imultane
ously. (Thumper II fi rst appeared in the 
text box " Testing Battery Li fe" on page 
252 of the December 199 1 BYTE.) 

For the production version, T replaced 
the prototype's dedicated pul se hard ware 
w ith a mi croprocesso r a nd inc reased 
Thumper' s capac ity from two machines 
to e ight. T he contro ller cabinet is a rack
mountable box wi th 33 front-pane l con
nec to rs a nd a n LCD (see th e ph o to). 
Thumper II 's heart and soul is an 8-MHz 
6809 processor with nine serial ports and 
interface circuitry to contro l 16 servo mo
tors and read from eight optical sensors. 
The muscle to press the keys comes from 
16 redes igned arms. 

During testing, o ne arm handles th e 
notebook's Enter key, and one or two more 
arms use the standby/power function to 
reactivate the noteboo k if it shuts itse lf 
off. The system determines the notebook 
status by watching the screen with one o f 
the optical sensors. Power fo r the arm 's 
mechanica l fin ger comes from a closed
loop servo motor linked through a fl exible 
cable. 

The notebook being tested runs a control 
program th at simulates the load a word 
processor puts on a computer during nor
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Thumper II 

is platform· 

independent: 

If a portable can 

be programmed 

and it has a 

serial port, it 

can be thumped 

mal use. Thumper II is full y platfo rm-in
dependent; if you can program a portable 
and it has a seri al port , it can be thumped. 

Getting There 
Thumper's new contro ller is a full -blow n 
microcomputer, and putting it together re
qui red some specia l too ls. Once l had de
s ig ned the 6809 sys te m board , I ca lled 
Huntsv ille Microsyslems, Inc. (Hunt sv ille, 
AL, (205) 88 1-6005), and bo1rnwed a 6809 
emulator. Its system uses a PC for interface 
and cont ro l and connects to the target sys
tem with a ri bbon cable. One criti ca l fea
ture of the HM! e mul ator is the 6809 ' s 
MRDY line. MRDY is a processor inpu t 
that allows a slow peri pheral to extend the 
sys te m clock- similar to the way IBM 
PCs use wa it states. I needed thi s in put to 
handl e Thum per' s s low LCD. T he HMI 
emulator also prov ides multiple hardware 
brea kpo ints, symbo li c debugg ing, and a 
user in te rface. 

Universa l Cross Asse mbl e rs (S aint 
John , New Brunsw ick, Canada, fax (506) 
847-068 1) makes a great table-driven cross 
assembler (Cross-32) that supports oodles 
of diffe rent processors. The processor sup
port is a series of ASCII fi les with the pro
cessor instruction sets. lf they don' t support 
the processor you need, it 's an easy matter 
to write your own table. 

Thumper's controller cabinet is a mod
ified version of the DataPad cabinet from 
Inte r face Systems (Willi amsv ill e, NY , 
(7 16) 634-0492). Building data acqui si
ti o n ha rd wa re ( like Thumpe r) ca n be 
tricky, so I brought Interface Systems onto 
the des ign team. I contracted the system 
board layout and mechanical development 
to the company's engineers. 

I uncovered onl y one serious problem 

during Thumper 's shakeout tes ting . The 
orig ina l des ign used a se lf-c locking cir
cuit to mimic the function of the dedicated 
pul se generators I used in the Thumper 11 
pro totype. The idea was to have the pro
cessor load up a memory array with the 
pul se-width in fo rmat ion and then le t ded
icated hardware take over. It was o bvious 
the re was a timing g litc h in the system, 
but l didn ' t have a cl ue where to look first. 
I turned lo BYTE's HP 16550 Logic Ana
lyzer. I connected 60 o f its logic probes 
to key part s o f the system board and to ld 
the ana lyzer to look fo r proble ms. Fi ve 
minutes late r, the HP 16550 stopped and 
di spl ayed the culprit. 

A Design for the Future 
Thumper II is about as close as anyone 
has been able to get to a real-world bat
tery- life tes t. rt a llows fo r notebooks of 
any size and shape and fo r effic ient use of 
standby mode on 386SL processors. It does 
a ll thi s with a sing le control computer fo r 
e ight notebooks. 

As pen-based computers become avail
able, 1' 11 des ign new battery-life tes ts fo r 
these machines . I 've got an actuator de
sign on the draw ing board with three mo
tors fo r x, y, and z contro l, and Thumper 's 
fi rmwa re already supports it. You won ' t 
see effecti ve pen-based testing from any 
so leno id-based des igns. We also pl an to 
use T humper 's optical sensors fo r further 
au to ma tin g Window s a nd o th e r G UI
applications tes ting in the Lab. • 

Howard Eglowstein is a BYTE /Ab test
ing editor who has developed micropro
cessor systems and f irmware since th e 
1970s. You can contact him on BIX as 
"heglowstein." 



STATISTICA/W'" (for Windows) Complete Statistical Sys
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures • Complete Windows 3.1 
support, DOE, OLE, IT-fonts, multiple toolbars, right mouse button 
support • Unlimited numbers of data-, results- , and graph-windows 
• Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways • 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi
way tables with banners (presentation-quality reports) ; nonpara
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logiVprobit; general ANCOVNMANCOVA; step
wise discriminant analysis; log-linear analysis; factor analysis; clus
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast
ing; lags analysis; quality control; process analysis; experimental de
sign (with Taguchi); and much more • Manuals with comprehen
sive introductions to each procedure and examples • Hype11ext
based Stats Advisor expert system • Extensive data management fa
cilities (spreadsheet with long formulas , block operations, ad
vanced Clipboard support, DOE hot links, relational merge, data 
verification, powerful programming language) • Batch commm1d 
language and macros also supported, "turn-key system" options • 
All output displayed in Scrollsheets™(dynantic, customizable, pres
entation-quality tables with toolbars, pop-up windows, and instant 
20, 30 and multiple graphs) • Extremely large ;malysis designs 
(e.g. , correlation matrices up to 32 ,000x32,000, unlintited ANOVA 
designs) • Megafile Manager with up to 32,000 variables (8 Mb) 
per record • Unlintited size of files; extended ("quadruple") preci
sion; unmatched speed • Exchanges data and graphs with other ap
plications via DOE or an extensive selection of file imporVcxport fa
cilities • Hundreds of types of graphs, including categorized multi
ple 20 and 30 graphs, matrix plots, icons, and unique multivariate 
(e.g., 40) graphs • Facilities to custom design new graphs and add 
them permanently to menu • On-screen graph customi7,ation with 
advanced dmving tools, interactive stretching and resizing of com
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con
trol for slides and printouts; unmatched speed of graph redraw • 
Interactive rotation, perspective and cross-sections of all 30 and 4D 
graphs • Extensive selection of tools for graphical exploration of 
data: fitting, smootlting, overlaying, spectral planes, projections, lay
ered compressions, marked subsets • Price $995. 

Quick STATISTICA/W'" (for Windows) Acomprehen
sive selection of basic statistics and the full graphics capabilities of 
STATISTICtvw • Price $495. 

STATISTICA/DOS'" (for DOS) A STATISTICNw-compat
ible data analysis system • Price $795. 

Quick STATISTICA/DOS'" (for DOS) Asubset of STA
TISTICNoosstatistics and graphics • Price $295. 

Domestic sh!h $10 per product; 14-day money back guarantee. 

Circle 1 51 for DOS. Circle 152 for MAC. 

STATISTICA/Mac'" (for MacinJosh) A STATISTICA/W-compatible, ~~~~~iii~~i 
comprehensive data analysis and graphics system designed for the Macintosh • J 
Large selection of st:uistical metlwcb fully integrated with presentation-qualityHstatSoft™ graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 30 
graphs; MacDraw-style tools) • Unlimited size of files • Full suppon for System2325 E. 13th St.• Tulsa, OK 74104 • (918) 583-4149 
7, incl. "Publish and Subscribe'" • Price $595.

Fax: (918) 583-4376 
Quick STATISTICA/Mac'" (for Macintosh) A subset of STATIS

Overseas Offices: Statsott of Europe (Hamburg, FAG), ph: 040/ TICA/Mac: a comprehensive selection of basic statistics and tlie full graphics ca
4200347, fax : 040/491131 O; StatSott UK (London , UK). ph : 0462/482822, pabilities of STATISTICA/Mac • Price $295. 
fax : 04621482855; StatSott Pacific (Melbourne. Australia), ph: (03) 663 

6580, fax: (03) 663 6117; StatSott Canada-CCC (Ontario) , ph: 416-849-0737, fax : 416-849-0918. Available From: CORPORATE SOFTWARE and other, Authorized Representatives Worldwide: Hol

land: MAB Julsing, 071-230410; France: Version US (1) 40590913 ; Sweden: AkademiData 018-240035; Hungary : Dagent Ktt 186-5782; Belgium: TEXMA 10 61 16 28; Soulh Africa: Osiris 12 663-4500; 
Japan (Macintosh): Three"s Company, Inc. , 03-3770-7600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-1110. 
StatSolt, STATISTICAJW. Quick STATlSTICAJIN, STATISTlCA/Mac, Quick STATI STICA/Mac. STATISTICAIDOS. Quick STATISTICAIOQS, and S~roll shee t are trademarks of StatSott, Inc. 
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T
he camera , they used to te ll us, 
could not lie: something new, be
cause the painter certainly could. 
Its optica l laws ass ured accurate 
scale and plac ing, compliant with 

the geometry of space. But man ' s heart 
differs from the Le i ca 's in be ing a dark 
forest indeed, and when Leon Batti sta Al
berti in 1436 outlined the a lgorithm fo r 
do ing true pe rspec tiv e by hand , cl eve r 
painters were quick to spot merely a recipe 
for fakin g what never was. 

Getting rid o f the human agent: about 
1840 that was like the newfangled scien
tific method , with its sentences devo id of 
people- "The rabbit was sacrificed by a 
blow to the c ranium ." Once you le t hu 
mans in, you ' re mired in fud ging, mess i
ness . Sure enough, humans soon learned 
to fudge even photos; a print, fo r instance, 
mi ght draw on more than one negati ve . 
Still , page-turners kept the fa ith . For "a photograph is fos 
s ili zed light ," William J . Mitche ll reminds us in The Re
COl~figured Eye: Visual Truth in the Post-Photographic Era. 
If we be li eve it 's fo ss ili zed li ght we' ll tru st it , and even 
voyeurs of the National Enquirer tend to trust wh atever 
photos that strange rag may offer. For the camera can' t 1ie, 
can it? 

Well, it can be made to lie , and in a good many ways. 
But Mitche ll 's book turns on the fac t that nowadays you 
can ' t be sure if you' re looking at camera-work or not. It 
may have started as camera-work. Still , you may be look ing 
at a dig itized image, something as easy to fa ke as to o ffer 
stra ight. There it diffe rs from the photo, troublesome to fake 
and fakeable only in ways that, once suspected, aren ' t hard 
to detect. 

The dig iti zed image ex ists as a grid of numbers, eac h 
naming the state (i.e ., hue, brightness) of I pi xel. Those 
have, say, 128 leve ls, or 256 or 51 2 (no fractions), whereas 
the photo, anywhere we look, may diffe r onl y frac tionall y 
from the way it looked a frac tion of an inch away . 

On the up side, the digitized image is stable in a way pho
tos are not. Sequential photocopies of a photo decline to 
ward mush. But a dig ita l copy of a copy of a copy is exact-

THE COMPLETE TCP/IP 
TCP/IP Network Administration , Cra ig Hunt, O ' Reilly & 
Associates, $29.95, ISBN 0-937 175-82-X. 

Craig Hunt 's TCP/ IP Network Administration is the most 
complete TCP/IP book I' ve seen. Despite its techni ca l 

depth , it doesn' t assume too much knowledge. You ' II have 
to know Uni x (the book uses SunOS fo r most examples, 
but it also refers to SCO Uni x fa irl y frequently) , but beyond 
that, the author doesn' t even assume you cun-ently have a net
work . 

TCP/ IP Network Administration reads like the conden
sation and analysis of every Unix network manual ever wri t 
ten. There 's plenty of reference material; every Unix network 
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the computer) is there anything left you 
can be sure is simply a photograph? 

Short Subject 
A while back 1 reviewed Je ff Duntemann ' s Assembly Lan

g11age.fi'01n Square One, an exemplary book that in the way 

of things exemplary became, a lmost overnight, unavailable 

(somethin g to do with publi shers buy ing up publi shers) . 

Wiley has now re issued it as Assembly Language Step by 

Step. It 's been cleaned up and ti ghtened throughout, and it 

sports two additional chapters: on string functions, and on the 

"brave new world" of286, 386, and 486 instructions. There 's 

st ill no bette r introduction to assembly language. • 


Th e Reco1~/ig ured Eye: Vi sual Truth in. the Post -Photo

graphic Era , William J. Mitchell , MIT Press, $39.95 , ISBN 

0-262- 13286-9. 

Assernhly Language Step by Slep , Je ff Duntemann , Wiley, 

$32.95, IS BN 0-471-578 14-2. 


Hugh Kenner is Franklin. and Callaway Professor of En
glish at the University r~/Georg ia . His recent books include 
Mazes and Historical Fictions. You can contact him 011 B!X 
as "hkenner." 

admini stration command in troduced, fo r example, has its 
own reference manual-style entry. And unlike Unix docu
mentati on, which o ften stops at the basics, this book details 
everything from applying for connection to the Internet to the 
format o f vari ous TCP/IP packet headers. Of particular note 
is the section that makes sense out of the convoluted con
fig urati on fil es used by the BS D E-mail daemon send 
mail. T his book makes it clearthrough its use of copious ex 
planations and clear fi gures. 

Whether you' re putting a network together, trying to fi g
ure out why an ex isting one doesn 't work, or wanting to un 
ders tand the one you ' ve got a little better, TCP/IP Network 
Administration is the defini tive vo lume on the subject. 

- Tom Yager 

ILLUSTRATION: MARK FISHER © 1992 

ly like any other copy; that leaves ques
tions about " the o ri ginal" nearl y mea"n
ingless . 

On the downs ide , the di gitized image 
is infinite ly malleable. Footsy with those 
numbers can make anything possible. 

He re we' re on tricky ground indeed. 
Some things you can do with a digitized 
color picture include sharpening contours, 
or blurring them; shifting the color balance 
in any direction (toward green, toward or
ange); s licin g out re lative blankness ; in
sert ing fo rms that were never there till you 

PHOTOGRAPHIC LIES dreamt of them; de leting form s that were 
only the re while you stared at them; a lThe Reconfigured Eye: 
tering a nose to be a Pinocchio-nose; and Visual Truth in the 
culling a rose to do fo r one pink, pert pose. Post-Photographic Era 

Most o f us have inherited a faith in the William J. Mitchell 
photograph . And most readers of BYTE 

Assembly Language use compute rs. The nagg ing theme of 
Step by Step Mitche ll 's book is th at th ose two s'tate 

Jeff Duntemann ments won' t quite coex ist. For (thanks to 



THE ARTIST'S NEW TOOLS 
Design Essentials, Luanne Seymour Cohen, Russell Brown, 
Li sa Jeans, and Tanya Wendling, Prentice-Ha ll Computer 
Publishing, $39.95, ISBN 0-672-48538-9. 

I 've spent many hours of work on compute r-generated 
drawings, onl y to discard them and start over. Why? Be

cause along the way I discovered an eas ier and better way to 
accomplish the same result. At times it 's quite tricky re 
think ing artwork into Bezier curves, PostScript curves, and 
clipping paths. 

Design Essentials gathers such electronic tricks and tech
niques in to one volume that covers draw ing, painting, and 
printing. The drawing section shows you how to create off
set outlines (for a drop-shadow effect), draw a fi ve-po inted 
star, produce 3-D cha11s, make smooth blends, and generate 
color gradations within letters. The painting section teaches 
you how to add drop shadows or an embossing effect to ob
jects; create glowing, shadowed, or recessed tex t; generate 
custom textures; and add a stippl ed appearance to images . 
The printing section offers a brief ex pl anati on of color trap
ping ru1cl overprinting. It also tells you how to halftone an im
age and create stereoscopic images. Numerous photos and 
diagrams show explic itly how to achieve a certa in effect or 
result. 

l f you send drawings to a typesetter fo r output, the section 
on creating smooth color blends includes fo rmulas that ex
pl ain how to calculate the minimum num ber of gradati on 
steps required to create a smooth blend on the typesetter. 
This in formation prevents you fro m creating artwork th at 
prints on a laser printer but resul ts in costly typesetter crash
es. Wh ile these tips are oriented around Adobe's Illustra
tor and Photoshop applicati ons, you can easily appl y the 
techn iques in other drawing and painting applicati ons. Even 
if you' re a design expert , you ' ll fi nd timesaving shortc uts in 
thi s book. 

- Tom Thompson 

GENIUS AT WORK 
Genius: The Life and Science of Richard Feynman , James 
Gleick, Pantheon Books, $27.50, ISBN 0-679-40836-3. 

ichard Feynman' s best-selling as- to ld-to autobiography, RSurely You' re Joking, Mr. Feynman , portrays the re 
nowned theoretical physicist as a wisecracking, safecracking 
prankster, <maw-shucks prodigy who just happened to have 
been on hand to help build the atom bomb and then, over the 
next few clecacles , steer the co urse o f qu an tu m physics . 
Th rough the lens of James Gle ick ' s superb biograph y, a 
more complex and more human Feynman comes into fo 
cus. His often childlike behavior reflected a consc ious com
mi tment to retain the clean perceptual slate " that was what 
made every child a phys icist." 

Never wholly comfortable with the fashionable physics of 
probability, strangeness, and charm, Feynman returned again 
and again to first principles and worked toward an under
standing of nature rooted in physical, not just mathematical, 
intuition. The legendary, near-mystical insights that he reg 
ularly produced more than justified Feynman's willfu l re 
jection of the techniques and dogmas of hi s professional 

CD-ROM SMORGASBORD 

Nautilus,$ 37.40 pe r year (1 3 iss ues) 

from Metatec Discovery Systems, 7001 

Discovery Blvd. , Dub in, OH 43017, (800) 637-3472 

or 6 l4) 766-3165· fax (6~ 4) 76 ~ -4H O . 


N
autilus offers a potpoun-i of. info1mation in a month

ly .ormat that incl udes news, shareware programs, 

clemonstrat"on software, images, and sounds for Win
dows users . 1i'he contenL, regrettably, is a bit weak. 

In ~he three edbtions I saw, the news items consist
ed of rehashed press re leases with little analysis or 
objec~ive reporting. Most of the gan1es were bland, and 
the educational essays offered limited scope and depth. 
A li sting o ODs was so full of marketing hype that I 
~ouncl it imposs ibJe fo separate the good products 
from the bad. And the educational programs cons ist
ed mainl Ji of demonstration programs. 

Nauti lus has poten ~ i a l bu n needs a focus. lb falls 
into the old trap of t1·ying to pl e~se everyone and 
comes up shore all around . 

-Stanfo rd Diehl 

peers. Gleick shows us, as Feynman himself could not, that 
such iconoclastic methods might as easily te1Ti fy as inspire. 
Some colleag ues ' egos and careers were permanently sab
otaged by encounters with the slashing Feynman intellect. 

But Gleick also shows us a pri vate Feynman whose fi rst 
wife, Arline Greenbaum , suffered a long and ul timately fa 
tal bout of tubercul osis. Even while engrossed in the Los 
Alamos project-theori zing about implos ion effects, orga
ni zing a roomful of ca lcul ator-wie lding volunteers to fo nn 
a human-powered computer, analyzing the risks of storing in 
creas ingly pure supplies of uranium 235, ru1cl all the while up
holding his repu ta ti on as an irreve rent practical joker
Feynmru1 spent eve1y weekend at an Albuquerque sruiatorium 
with his dy ing lover. An anguished love letter that was writ
ten to Arline two years after her death reveals a private tor
ment and sensiti vity wholl y at odds with Feynman' s brash 
public image. 

We learn too of Feynman' s occasional yet fruitful excur
sions outside physics. His computational work at Los Ala
mos scratched the surface of parallel processing. Thinking 
about miniaturizati on, he offh andedly invented the fi eld we 
now ca ll nanotechnology. During a brief stint as an ama 
teur geneti cist, Feynman stumbled across a phenomenon 
called intrageni c suppression, which, discovered indepen
dently soon after, led Francis Crick to an understanding of 
how the genetic code is expressed. 

Finall y, wracked with cancer, Feynman served on the 
commiss ion inves ti gating the space shuttl e Challenger ' s 
catastrophic encl . Hi s dramatic ex periment with a chunk of 
0-ring rubber, a C clamp, and a glass of ice water caught the 
NASA bureaucrats flat-footed . "The public saw with their 
own eyes ," G le ick reports Freeman Dyson to have said , 
" how a great sc ienti st thinks with hi s hands, how nature 
gives a clear answer when a scient ist asks her a clear ques
tion. " 

-Jon Udell 
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OS/2 or NT + 50 MHz = Power! 

If you are an OS/2or Windows NTdeveloper 
and you are porting an application that needs 
robust 32-bit support, your wait is over. 
Microway is currently shipping NOP Fortran
386/486 for OS/2 or NT, along with our 
CIC++ and Pascal. Our products work with 
the IBM and MS linkers and can direcdy 
access their respective APls, taking full ad 
vantage of the 386/486 gigabyte address 
space. The biggest advantage of these new 
32-bit operating systems over DOS is their 

I 386, 486 and i860 Compilers I 
Our NOP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386, i486, or i860 in protected mode under 
Windows NT, DESQview, UNIX, OS/2, or ex
tended DOS. The compilers address 4 
gigabytes of memory while supporting the 287, 
387, Weitek, and Cyrix EMC coprocessors. 
Applications can mix code from all three com
pilers and assembly language.To simplify your 
ports , we offer ClearView, our full-featured , 
windowing symbolic debugger that works with 
DOS versions of NOP 386 and 486 compilers. 

NOP Fortran™ is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features & MS compatibility. 

NOP CJC++™ runs in three modes: K&R with 
Sys V and MS C extensions; 100% ANSI C; 
and C++ Release 2.1 compatible. 

NOP Pascal™ is a full ANSI/IEEE Pascal, with 
extensions from C and BSD 4.2 Pascal. 

NOP Language Pricing 
NOP Fortran , CIC++, or Pascal - DOS 
products include NOP Tools and Extender. 486 
DOS version includes Weitek support, royalty
free binder, and ClearView-386. All DOS com
pilers come with GREX, Miaoway's library of 160 
MS C compatible lower level graphics and 
hardware interface routines. 

OS/2™ or NT . . .. .. ... ... ... . .. . . $595 

386 DOS (includes Tools) .. . . . .. . .. $695 
486 DOS (includes Tools, Royalty-free 
DOS Extender and ClearView) . . . . . $995 
3861486 UNIX V. 3 or V. 4 ...... ... $1195 
i860 Compilers . ... .. . . .. ..... . . $1995 

(OS/2 is a trademark of IBM Corporation.) 

ClearView-386™-our windowing 32-bit sym
bolic debugger that runs with our 386 and 486 
DOS products . .. ....... .. .. .. ... . . . $195 

NOP IMSL is a Miaoway port of IMSL mainframe 
libraryto the i860, 486 or386. Math Library,Statistical 
Library, Special Functions . . . . . . . . . . . . . . . . . $2000 

NOP Plot"" . . . ... .. .. . . . . . . . . .. . .. . $195 
NDP/FFT™NDPor80x87version .. . ea. $250 
HALO Professional for 386 .. . . .. . ... .. $595 

NOP NAG™ Workstation library is a subset of the 
NAG mainframe libraries. Has 172 routines for 
differential equations and eigenvalue problems, 
matrix operations, fitting curves, statistics, and 
regression analysis .. . .. . .. .. . 386 Version: $895 

ability to pre-emptively multitask, which 
dramatically improves the speed of hard 
disk 1/0 and multitasking in general. 

Microway has also engineered a complete 
line of 486 workstations which are ideal plat
forms for both developers and users who are 
into number aunching. Using removable 
hard disks, we can set up a system for you 
that can be used for DOS, NT, OS/2 and 
UN IX development! Scientists and 

Number Smasher-860™ 

Number Smasher-860 is the highest perfor
mance coprocessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. 
Delivers up to 80 million floating point operations 
per second at 40 MHz and produces 11 .8 double 
precision Unpack megaflops. The board comes 
standard with an EISA or ISA interface, 8 meg of 
high speed memory, and your choice of NOP 
Fortran, qc++, or Pascal for the i860 running 
under MS-DOS, UNIX, OS/2 , SunOS, or 
DESQview . . .... . . . . ... . . . . . . . . 33 MHz: $5000 
40 MHz: $6000 32 MB version : add $2500 

i860 Vectorizers and Libraries · 

NOP NAG/860 is a Microway port of the NAG 
workstation library to the i860 . . . ... .. . . $1495 

NOP HAL0-860 includes HALO Professional 
and an interface library which makes HALO 
directly callable by the i860 . .. . ... . . ... $995 

860 Vectorizer includes PSR VAST-2 which 
converts a C or FORTRAN program into a new 
program which calls the Intel Vector library. 
Includes the Intel Vector Library and 
Microway's i860 Profiler .. . ......... . . $1495 

860 Vector Library-Written for Intel, includes 
over 400 vector primitives that take advantage 
of the i860's cache, dual instruction mode, and 
pipelined multiplier accumulator . . . . . . .... $495 

IGL - a 3-D Graphics Pipeline that performs 
geometry and rendering using routines which 
use the i860's built-in graphics hardware: $495 

Kuck & Associates CLASSPACK - Hand
ooded, pipelined libraries for the i860. 

• Basic Math Library . .. .... . . . ... $500 
• DSP-Over 100 routines including 1 and 

2-D correlations and convolutions. Does 
1024 Complex FFT in 1 msec ....... $750 

• Dense Array solver package . . . .. . $750 

Special! SX Your AT! I 
FASTCache-SX/Plus™-The "Windows Solu
tion". Converts your 286 into a powerful 25 MHz 
386SX. Combines Microway's award-winning 
FASTCache-SX accelerator with up to 16 meg of 
extended memory. Features an Intel 486-style 
16K internal cache and 387SX coprocessor sock
et. Uses a 16-bit slot. Outperforms most SX sys
tems! Installs in minutes in over 100 AT systems 
including AST, Compaq, Epson, HP, IBM, NCR, 
NEC, Sperry, Tandy, Zenith and more! 
FASTCache-SX-20 .. . . .... . .. . . .. . . . . $295 
FASTCache-SX/Plus-25 .. . .. . . .. .. ... $495 

engineers will appreciate the fact that our 
top of the line 486 boxes use industrial 
strength power and cooling - that's one 
of the reasons why half of our Number 
Smasher-860s have gone out in a 50 MHz

3486 8 workstation. Another important 
reason is the fact that the 860 can save you 
thousands of dollars per month in Cray or 
3090 rentals. For more information, please 
call Microway's Technical Support 
Department at (508) 746-7341. 

I Our Tenth Anniversary I 
Since 1982, Microway has been serving the PC 
community and we wish to thank all of our 
customers for their continued support. 

386/486 Custom Workstations 

A Microway Black Tower is the ideal solution for 
a cost-effective desktop system, personal super
computer, file or computation server, or industrial 
PC. Microway workstations are used in corpora
tions, government research labs and university 
engineering departments on applications ranging 
from CAD to financial analysis, software develop
ment to basic research. They come standard with 
two or more thermostatically controlled fans, 250 
Watt motherboard power connectors, and 
American-manufactured industrial grade power 
supplies. Our 386 and 486 motherboards are 
carefully burned in and tested. Top speeds are 40 
MHz for the 386 and 50 MHz for the 486. Choose 
from a full line of high quality options to customize 
your workstation. The base system includes a 
sleek, black tower case, a black tactile response 
keyboard, four megabytes of memory, a 250 Watt 
American power supply and one floppy drive. 
Each system is backed up by a one year warranty 
and tl).e best technical support in the industry. Our 
486B"T was a recen! Digital Review Target 
Award nominee. Our B frequently goes out with 
three to five i860 cards running NFS on UNIX. 
With a peak throughput of 400 megaflops, this is 
the most cost-effective way to boost the power of 
your Sun network. Microway systems have 
earned an international reputation for outstanding 
design, price/performance value and reliability. 

386BT2-40 ISA 64K cache 200W $1395 
486B2T -33 ISA 64K cache 250W $2495 
486B2T-33 EISA 256K cache 250W $3395 
486B2T-50 EISA 256K cache 250W $3995 
486B3-50 EISA 256Kcache 350W $4495 

Math Coprocessors/Overdrive I 
WEITEK: 4167-25/33 . . . . . . ... $350/$995 

3167-25/-33 .. ... . . . . .. . . . $200/$250 
mW3167 Micro Channel-25/33: from $700 
mW3167/80387 Board . . . . . .. . . .. $200' 

INTEL: 287XL . . .. . . . .. ... ...... .. . $90 
387SX: $80 387 16-33: $90 
Overdrive 20 MHz: $425 25 MHz: $545 
RapidCAD . .. . . . . .... ... . .. . .. $350 


Cyrix: 
83S87-25: $79 82S87-20: $85 
83087-33: $99 83087-40: $129 

Circle 119 on Inquiry Card. 
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UNDER THE HOOD 

ROGER C. ALFOR D 

THEPCMCIA 

REDEFINES PORTABILITY 


A
dvancing technologies have driven the develop
ment of a new generation of notebook and sub
notebook systems that boast a longer battery life, 
faster processors, more memory, greater mass
storage capacity, and better displays. These sys

tems pack desktop-level performance, but they have 
lacked the standard expansion slots common to desktop 
systems. The relatively new PCMClA (Personal Com
puter Memory Card International Association) standard 
is changing that, opening the door to placing add-ins 
such as modems, network adapters-even disk drives
on a device approximately the size of a credit card. 

The PCM CIA was born out of the need for a remov
able mass-storage alternative to the re latively large and 
power-hungry floppy drive for notebook and subnote
book computers. Memory cards were a viable, low-power 
alternative to floppy disks for such applications, so the 
PCMCIA developed an interface specification to stan
dardize the electrical, mechanical, and funct ional inter
faces for these cards. Shortly thereafter, the PCMCIA 
enhanced its PC card standard to look more like a mem
ory and peripheral expansion slot. 

The PCMCIA standard has been widely accepted by a 
long list of established computer-industry vendors , in
cluding IBM, AT&T, Intel, NCR, and Toshiba. As you 
read this, a deluge of new PCMCIA-compatible systems 
and add-in cards should be hitting the market. Modem and 
network-interface cards are already available, and disk 
drives on a card are sure to appear in 1993. The first sys-

terns to include PCMCIA slots The new PCMCIA PC card 
are already here: AST's Power-
Exec 386SL/25 and Dell 's 320SLi standard moves beyond 
are two such systems intro

memory cards to supportduced earlier this year. 

general peripheral
The First Release 
Release l .O of the PCMCIA expansion and 1/0 cards 
standard, introduced in August 
1990, supported all standard 
memory types except for DRAM. The list included ROM, 
OTPROM (one-time programmable ROM), UV-EPROM 
(u ltrav iolet EPROM), EEPROM, flash memory (a new
er, more economical type of EEPROM), SRAM (static 
RAM), and PSRAM (pseudo-SRAM, a type of DRAM 
that acts like SRAM). PCMCIA has worked closely with 
JEIDA to introduce standards documents in Japan that 
correspond to those issued in the U.S. 

The release 1.0 interface was adequate for supporting 
memory cards, but the PCMCIA went on to incl ude 
many general -purpose enhancements in re lease 2.0 in 
September 199 1. Enhancements included support for 
1/0 devices, addit ional support for flash -memory de
vices, support for dual-voltage (5 -volt/3-V) cards, and 
an XIP (execute-in-place) mechanism. The dual-voltage 
card support allows for the next generation of subnote
book computers, which will use 3-V IC technology to 
minimize power consumption. The XIP mechanism 
allows applications to execute directly from the PC card 
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to preserve system memory. 
Along with the release 2.0 standard, the 

PCMCIA developed the Socket Services 
Interface Specification to establish a stan
dard set of system calls for PC card oper
ations. Socket Services forms a BIOS of 
sorts that allows a system to maintain hard
ware independence and ensure software 
portability. The PCMCIA introduced the 
first Socket Services specification (release 
1.0) in August 1991; it released a slightly 
modified version (release 1.0 I) one month 
later. The PCMCIA has since made an ef
fort to better define and enhance Socket 
Services functions and has beefed up sup
port for protected-mode operation. Work 
on a higher-level software layer, called 
Card Services, commenced in early 1992 
and was to be ratified as this article went to 
press. 

Physical Definition 
The PCMCIA standard defines a 68-pin 
connector that interconnects a PC card 
with a PCMCIA interface port in the host 
computer. The PC cards have a socket (fe
male) connector, while the system inter
face ports use mating pin (male) connec
tors. The standard defines three different 
pin lengths for the system side of the in
terface. This design ensures that power is 
applied first and removed last when cards 
are inserted into and removed from a PC 
card port. This is necessary to guarantee 
reliable operation when inserting and re
moving PC cards in an electrically live 
socket. 

The release 2.0 specification defines 
Type I and Type II card sizes (see figure 
I). All cards measure 2.12 inches wide by 
3.37 inches deep, but thickness varies. 
Type I cards are 3.3 millimeters thick. 
Type II cards measure 5.0 mm in the cen
ter but maintain a 3.3-mm thickness around 
the outer edges to remain compatible with 
system interface ports designed for Type I 
devices . 

The PCMCIA recently defined a Type 
III card as an extension of the release 2.0 
standard. This card is the same width and 
length but is 10 mm thick to accommo
date large devices that cannot fit on Type 
I or II cards, such as Hewlett-Packard's 
new 1.3-inch hard drive. Like the Type II 
card, the Type III card maintains a 3.3
mm thickness at the outer edges , but it 
nonetheless requires a double-height slot. 

Additional release 2.0 extensions stretch 
the length of Type I and II cards to 5.733 
inches, leaving almost 2 inches protrud
ing from the PCMCIA slot, and extend the 
height for the overhanging section to a 
maximum of 0.38 inch. This design is in
tended to support modem cards, which 
must include an RJ-1 l jack and telephone
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Table 1: The signals assigned to the PCMCIA 68-pin connector all initially 
support memory-specific functions, but they can be switched to alternative 
functions for other types ofcards. 

Pin Standard function In/out? Function description 
number (alternative function) 

GND Ground 
2 D3 1/0 Data-bus bit 3 
3 D4 1/0 Data-bus bit 4 
4 D5 1/0 Data-bus bit 5 
5 D6 1/0 Data-bus bit 6 
6 D7 1/0 Data-bus bit 7 
7 -CE1 I Card enable 
8 A10 I Address-bus bit 1 O 
9 -OE I Output enable 
10 A11 I Address-bus bit 11 
11 A9 I Address-bus bit 9 
12 AB I Address-bus bit 8 
13 A13 I Address-bus bit 13 
14 A14 I Address-bus bit 14 
15 -WE/PGM I Write enable 
16 +RDY/-BSY HREQ) 0 Ready/busy or interrupt request 
17 Vee Power 
18 Vpp1 Programming supply voltage 1 
19 A16 Address-bus bit 16 
20 A15 Address-bus bit 15 
21 A12 Address-bus bit 12 
22 A7 Address-bus bit 7 
23 A6 Address-bus bit 6 
24 A5 Address-bus bit 5 
25 A4 Address-bus bit 4 
26 A3 Address-bus bit 3 
27 A2 Address-bus bit 2 
28 A1 Address-bus bit 1 
29 AO Address-bus bit 0 
30 DO 0 Data-bus bit O 
31 D1 1/0 Data-bus bit 1 
32 D2 1/0 Data-bus bit 2 
33 +WP (-101816) 0 Write protect 

or 1/0 port is 16-bit 
34 GND Ground 
35 GND Ground 

line transformer on-board. 
The PCMCIA standard goes beyond 

mechanical dimensions to dictate the lo
cation of the write-protect switch, inter
nal backup battery, vendor ' s label, and 
PCMCIA/JEIDA logos, if these items are 
present. Compliant PC cards must accept 
operating temperatures of between 0° and 
55°C, storage temperatures of -20° to 
65°C, and 0 to 95 percent re lative hum.id
ity, noncondensing. 

Electrical Specifications 
Table l shows the signals assigned to the 
PCMCIA 68-pin connector. The PC card 
interface consists of a 16-bit data bus and 
a 26-bit address bus that supports direct 
addressing of 64 MB of memory. Several 
pins start out with functions specific to 
memory operations, but they can be re
configured if the host device detects an 
I/O card. For example, pin 16 defaults to 
RDY/BSY (ready/busy) to support the pro

gramming of specific types of memory 
chips , but the host system can reconfig
ure it to be an IREQ (interrupt request) 
line when it detects the presence of an VO 
card. 

Electrically, all PC cards look like a 
memory card until the host system initial
izes them. The host system then changes 
the appropriate pin functions as necessary. 
Signals that were specifically added for 
l/O operations include IREQ, IORD (l/0 
read), IOWR (VO write), INPACK (input 
acknowledge) , SPKR (audio output) , 
IOIS16 (16-bit VO select), and STSCHG 
(status change). The PCMCIA specifica
tion also defines several signals for mem
ory chip support, including Vpp I and 
Vpp2 (two programming supply voltages), 
RDY/BSY, BVDl and BVD2 (battery 
voltage detects) , WP (write protect) , 
WE/PGM (write enable/program), and 
RFSH (refresh). 

For memory accesses, the OE (output 
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Pin Standard function In/out? Function description 
number (alternative function) 

36 -CD1 0 Card detect 
37 D1 1 1/0 Data-bus bit 11 
38 D12 1/0 Data-bus bit 12 
39 D13 1/0 Data-bus bit 13 
40 D14 1/0 Data-bus bit 14 
41 D15 1/0 Data-bus bit 15 
42 -CE2 Card enable 
43 RFSH Refresh 
44 RFU (reserved) (-IORD) Reserved or 1/0 read 
45 RFU (reserved) (- IOWR) Reserved or 1/0 write 
46 A17 Address-bus bit 17 
47 A18 Address-bus bit 18 
48 A19 Address-bus bit 19 
49 A20 Address-bus bit 20 
50 A21 Address-bus bit 21 
51 Vee Power 
52 Vpp2 Programming supply voltage 2 
53 A22 Address-bus bit 22 
54 A23 Address-bus bit 23 
55 A24 Address-bus bit 24 
56 A25 Address-bus bit 25 
57 RFU (reserved) Reserved for future use 
58 +RESET I Reset 
59 -WAIT 0 Extend bus cycle 
60 RFU (reserved) (-I NPACK) 0 Reserved or 

input port acknowledge 
61 -REG I Register select 
62 BVD2 (-SPKR) 0 Battery voltage detect 2 

or audio-digital waveform 
63 BVD1 (-STSCHG) 0 Battery voltage detect 1 

or card statuses changed 
64 D8 1/0 Data-bus bit 8 
65 D9 1/0 Data-bus bit 9 
66 D10 1/0 Data-bus bit 10 
67 -CD2 0 Card detect 
68 GND Ground 

enab le) signal becomes the read strobe, 
while the WE/PGM signal operates as the 
write strobe. For I/O operations, separate 
IORD and IOWR signals exist for the read 
and write strobes. Two card-enable sig
nals, CEl and CE2, provide access to PC 
cards by enabling bytes at even-numbered 
and odd-numbered addresses, respective
ly . A mul tiplex ing scheme, based on AO, 
CE\, and CE2, enables 8-bit host systems 
to access all data on DO-D7, if desired. 

PC cards inc lude a separate 64-MB 
memory-space area called attribute mem
01y, which the host system accesses by as
serting the REG (register select) signal. 
This special section of memory is distinct 
from main memory. In general, it's used to 
record card- and vendor-specific informa
tion such as card capacity and other con
figuration and attribute data. It's also used 
to access standardized card-configuration 
registers. The host system also asserts REG 
for I/O accesses. 

While 3-V operation wi ll become in
creasingly valuable as more systems based 
on 3-V IC technology appear on the mar
ket, PC cards placed into a 3-V system 
must start out operating with a 5-V inter
face. The system then configures the card 
for 3-V operation if the card supports it. 

The Software Interface 
To permit software access to PC card func
tions in a hardware-independent manner, 
the PCM CIA developed a set of system 
functions that applications can call by way 
of Card Services (see figure 2). At the most 
fundamental level , this consists of a group 
of functions called Socket Services. In a 
PC environment, you access Socket Ser
vices by way of interrupt 1Ah. Table 2 
shows the Socket Services available in the 
current release 1.0 I specification. 

Socket Services views its resources in 
terms of adapters and sockets. An adapter 
is the hardware that connects the local 

computer bus to PCMCIA-compatible 
sockets, whi le a socket is the 68-pin in
terface connector into which you insert a 
PC card. A host system generally has only 
a single adapter, but it can support multi
ple adapters, and a single adapter can have 
mu ltiple sockets. 

The concept of memory-space windows 
is integral to the design of Socket Services. 
An area of a PC card 's memory or 1/0 
space is mapped into system memory or 
I/O space through a window-a reserved 
addressing range-that consists of zero 
or more pages . If a window is paged, all 
the pages within the window must be con
tiguous and of equal size. I/0-spaced win
dows are not paged. 

E rror detection is another important 
area. Some memory cards are EDC (error
detection code) generators, which means 
that they can detect memory errors. This 
is important for applications that want to 
ensure data integrity. 

Socket Services reports the number of 
sockets, windows, and EDC generators for 
each adapter in a system. It can also re
port and alter the configurations of in
stalled PC cards. Wh ile Socket Services 
provides access to all PC card features, it 
does not inc lude a ll poss ib le types of 
write/erase routines. Since there are many 
of these functions (called memory tech
nology drivers), and since they are specif
ic to the memo1y type and manufacturer, a 
higher-level software layer usually han
dles them. 

In orde r to ha nd le numerous clata
recording formats and data organizations, 
the release 2.0 standard defines a metafor
mat that consists of a hierarchy of layers: 
physical (layer 0), basic compatibility 
(layer 1 ), data-recording format (layer 2), 
data organization (layer 3), and system
specific (layer 4). 

The physical layer specifies the inter
face signals and electrical characteristics 
described above. The basic compatibility 
layer describes a minimal level of organi
zation of the data on a PC card. All PC 
cards must support this layer by including 
a CIS (card information structure), which 
starts at location zero of the attribute mem
ory space. The information in the CIS de
scribes the card's organization, including 
memory type, size, speed, and other in
formation . The data-recording-format lay
er specifies the PC card's data organization 
at the lowest level. The data-organization 
layer, one level higher, describes the log
ical organization of the data. The system
specific layer defines operations or inter
faces specific to a particular operating 
environment. 

Socket Services comprises six function 
categories. The nonspecific fu nctions 
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68-pin 
/ connector 

Figure 1: The PCMCIA specifies three basic PC card sizes. All measure 2. 12 inches 

wide by 3.37 inches deep. However, Type I PC cards are 3.3 mm thick, while 

Type II and Type Ill cards have thicknesses of5 mm and JO mm, respectively. 

The Type II card fits into any PC MC IA slot; the Type lll card requires a double

height slot. 


handle such operations as dete1mining the 
number of adapters in the system and es
tablishing callback routines (called when 
card status changes or invalid writes are 
detected) . 

The adapter functions return the Socket 
Serv ices version number, return informa
tion about a particular adapter, and permit 
adapter configuration. The socket func 
tions are sim ilar but work with sockets 
(cards) instead of adapters. The card func
tions go a step further to supp011 card read 
and wri te operations, which can be part of 
programming operations. The window 
functions handle PC card window and page 
manipu lations. Finally, the EDC functions 
determine the EDC capabilities of the in
stalled cards and can configure, enable, 
and disable EDC operations. 

Card Services 
Socket Services is the lowest software lay
er of a multi layer software hierarchy. High
er layers may be operating-system specif
ic and may allow the creation of virtual 
Socket Services, so that any PC card can be 
shared by multiple processes. Seeing the 
need to specify the next layer above Sock
et Services, the PCMClA working group 
began work on the Card Services specifi
cation in early 1992 and was to present 
the specification 's first release in Septem
ber. Card Services controls the operation of 
ind ividual cards by sending transactions 
over the bus via Socket Services. 

co11ti1111ed 

PCMCIA PC CARD SOFTWARE ARCHITECTURE 

I Application 

Card Services 
.-..I Operating system I ~ 

Memory 
technology 

! i driver 

I Client r- Socket Services 

I Client r -

Adapter 

PC PC 
card card 

Figure 2: The PC card architecture consists ofone or more implementations of low-level (hardware-dependent) Socket Services, 
which interact directly with PC card adapters. Card Services provides PC card access to programs (clients) running in the 
system and coordinates PC card resource use between clients. 
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Card Services acts as the liaison be
tween multiple clients (tasks running in 
the system) and PC cards, sockets, and 
other system resources. All client tasks 
must make calls to Card Services to ac
cess PC card functions, which in turn make 
the necessary Socket Services calls to ef
fect the requested operations. While a sys
tem can have multiple distinct implemen
tations of Socket Services to accommodate 
multiple adapters in a system (Socket Ser
vices is hardware-dependent) , only a sin
gle implementation of Card Services can 
be present in a system. Card Services co
ordinates all requested PC card operations 
when multiple Socket Services implemen
tations are present. 

Intel , an active PCMCIA participant, 
has defined its own software interface en
vironment that replaces Card Services . 
The exchangeable card architecture, or 
ExCA, predates Card Services and was 
the model on which much of the Card Ser
vices was based. ExCA remains a super
set of the defined PCMCIA functions and, 
with certain modifications, may at some 
point become a more integral part of the 
PCMCIA standard. 

Compatibility Snags 
The PCMCIA standard is proving its im
portance in the development of subnote
book systems. The push for so much func 
tion ality has not, however, been without 

. its problems. 
The definition of the PCMCJA software 

interface lagged behind the relatively sol
id physical-interface definition. As this 
article went to press, the dust was still set
tling on the latest revisions to Socket Ser
vices and Card Services. Several compa
nies, including Phoenix Technologies and 
SystemSoft, had already developed Sock
et Services code for use in PCs. With over 
50 suppliers preparing to rush PCMCIA
compatible products into production in 
time for Fall Comdex, the potential for PC 
card compatibility problems loomed. 

PCMCIA executive director Brendan 
McGuire dismissed such speculation. He 
claimed that these concerns are overstated, 
that the software is mature, and that most 
vendors have designed their systems to 
easily accommodate any upgrades that are 
made to the Socket Services and Carel Ser
vices. Any problems that arise should be 
short-lived, as vendors quickly revise their 
software. 

PCMCIA cards are considerably more 
expensive than sranclarcl PC acid-in boards. 
For example, a 2400-bps data/fax modern 
card was selling for approximately $300 at 
press time, versus about $99 for a typical 
AT-bus card. And solid-state memory 
costs quite a bit more per megabyte than 
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PCMCIA PC CARD SOCKET SERVICES 

Table 2: Socket Services consists ofa set of low-level system functions that 
application programs can call. PCs access Socket Services by way of interrupt 
I Ah. Resources appear as adapters (the hardware that connects the system 
bus to a PCMC!A socket) and sockets (the 68-pin inte1face connector into 
which you insert a PC card). 

Nonspecific functions 

Get number of adapters Returns the number of adapters supported by Socket Services. 
Register status callback Registers a callback routine to be invoked at status changes. 
Register card technology Registers a callback routine to be invoked at write request to 

callback a card that doesn't support Write multiple. 

Adapter functions 

Get Socket Services 
version number 

Inquire adapter 
Get adapter 
Set adapter 

Returns version number of current Socket Services handler. 

Returns information for a particular adapter. 
Returns the current configuration of the specified adapter. 
Sets the configuration of the specified adapter. 

Window functions 

Inquire window Returns information for a particular window. 
Get window Returns the current configuration of the specified window. 
Set window Sets the configuration of the specified window. 
Get page Returns the current configuration for a particular window page. 
Set page Sets the status for a particular window page. 

Socket functions 

Inquire socket Returns information for a particular socket. 
Get socket Returns the current configuration for the specified socket. 
Set socket Sets the configuration for the specified socket. 

Card functions 

Get card Returns the status of a particular socket. 
Reset card Resets a particular card. 
Read one Reads 1 byte/word from a particular socket. 
Write one Writes 1 byte/word to a particular socket. 
Read multiple Reads multiple bytes/words from a particular socket. 
Write multiple Writes multiple bytes/words to a particular socket. 

EDC functions 

Inquire EDC Returns the capabilities of specific EDC hardware. 
GetEDC Returns the configuration of an EDC generator. 
Set EDC Sets the EDC configuration. 
Start EDC Starts a previously configured EDC generator. 
Pause EDC Pauses EDC generation on an operating EDC generator. 
Resume EDC Resumes EDC generation on a paused EDC generator. 
Stop EDC Stops EDC generation on an operating EDC generator. 
Read EDC Reads a calculated value from the EDC hardware. 

standard rotating media. However, prices 
are expected to come down as products 
begin to ship in volume. PC cards are a 
simple, easy-to-carry alternative to flop
py disks, and they're more appropriate for 
the small size and power-consumption re
quirements of subnotebook and hand-held 
computers. 

You can expect to see more PCMCIA 
"drives" in more desktop machines as the 
PCMCIA interface standard gains in pop
ularity and as users demand easier data 
transfers with their subnotebooks and pock
et-size computers. Thanks to the PCMCIA 

standard, it's no longer necessary to give up 
expandability and easy network interfac
ing to have a small portable computer. • 
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R A N DALL A. NAGY 

W RITING A 

WINDOWSDLL 


M
ost of the princ iples o f the dynamicall y lin ked 
library are as old as computing itse lf. For ex 
ample, in the early cl ays o f computing , com 
mo nl y use d ro ut ine s o n ma in f rames we re 
grouped into core li braries, so ca lled because 

they resided in the magnet ic core of the compute r. T hese 
li braries decreased the amount 01· program storage space 
needed and boos ted execution speed. Even today , many 
mainframe operating systems, such as Prime 's PRIMOS, 
mainta in vast virtual-storage li braries tha t can be mod i
fi ed and enl arged by both end users and authori zed sup
port personnel. Unix, too, has adopted shareable li braries, 
which serve a purpose s imil ar to tha t o f W indows DLLs. 

Windows (along with OS/2 and Windows NT) offers 
a fl ex ible and elegant fo rm of dynami c lin king that has 
key advantages fo r software development and prod uct 
support. Unfortunate ly, until recently, writing a W in
dows DLL was a complicated and menta ll y taxing exer
cise. DLLs require some fancy footwork in terms of stat 
ic and dynamic data. Moreover, s ince you can call a DLL 
from a di ffe rent language than that used to ·w ri te it, you 
may need to thin k about two sets of ca lling co nven
tions-one fo r functi ons within the DLL and a poss ibly 
diffe rent one fo r fu nctions exported to the DLL's clients . 
These des ign a nd coding cons idera ti o ns m ake DLLs 
much trick ier th an traditional stati ca ll y lin ked li braries . 

As '·ctynamica ll y li nked" implies, the code fo r a DLL 
is not bo und to an executable fil e at the time the pro
gram is lin ked. Rathe r, a program ca l led an i111porr Ii-

ILLUSTRATION: DAVE ROTOLONI © 1992 

/Jm rian extracts a pseuclo li brary A simple debugging 

from the DLL fo r use by the 

lin ke r. T hi s pse uclo library is aid demonstrates 

used to re so lve li bra ry ca ll s 

fro m anothe r mod ul e at li nk useful DLL techniques 

t im e . T he ac tua l DLL fil e , 

which comes int o play at run time, mu st res ide in the 

current d irectory, on the DOS path , in the Window s d i

rec tory, or in W indows ' SYSTEM subd irectory. 


In thi s artic le, I ' ll deve lop a s imple DLL that exports 
pu t s - like and pr intf -l ike funct io ns. C lient s can use 
these fu nctions to post messages to a li stbox ma in ta ined 
by a listbox se rve r program working w ith the DLL. Be
fore I d ive in to the code, tho ugh, l ' ll review some Win
dows programm ing basics from a DLL pe rspecti ve . 

Module Definition Files 
Most deve lopment environments, incl udi ng the Borl and 
and M icrosoft CIC++ prod ucts, use mod ule defi nition 
fi les to describe key characterist ics of ord inary programs 
and DLLs. Like Intel assemb ly pseudo-ops , these .DEF 
fi les prod uce no code directly . T hey te ll the lin ker and 
run -t ime opera ting-system loader abo ut the DLL 's re 
quirements. Some sta tements in the .DEF fi le j ust name 
and descri be the mod ule. O thers inform the linker about 
segment names and properties (e .g ., the s ize of the stack 
and heap, whether to preload code and data, and whether 
to tag code and da ta as movab le or di scardable). S till 
o thers enu me rate and de fin e entry and ex it poi nts ( i.e .. 
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strings. Although most DLLs don' t incl ude to note that DLLs can do so if required. Quirks and Oddities 
resources, so me (e.g., Windows 3. 1 's DLLs can be more than a li ttle quirky. As 
MOREICONS. DLL) ex ist so le ly as re  Early and Late Binding I've noted, a DLL uses the stack segment 
source containers. Even though you may Late binding-the ability to link to code at of its ca ll er. This arrangement has some 
never need to write a DLL that maintains run time- is often cited as a key ad van- curious ramifications. continued 

PC users are finally getting the whole picture. With PC/TCP Plus®you can connect to just about 

every operating system, from mini-computers and mainframes. PC/TCP Plus simplifies 

networking so that you can grab game files from underground R&D hosts and check 

a mainframe-based company-wide calendar from your home PC. You're 

able to print new documentation on the accounting department's 

high-speed laser printer, b~ck up quarterly spreadsheets to a . 

Unix box and even notify employees of an upcoming softball game. 

PC/TCP Plus gives you·unprecedented compatibility with other soft

ware products. For frustrated PC users, that mears gaining the ability to 

query marketing and accounting databases from within Windows. Or being • 
able to use X-Windows to create CAD drawings. PC/TCP Plus even enables you 

to access graphic Computer Integrated Manufacturing applica!ions and c~py 

imports and exports). 
DLLs sha re many of the 

same .DEF statements as nor
mal Windows programs. The 
most notable excepti on is the 
STACKSIZE parameter, which 
should not be specified, since 
a DLL uses its caller's stack. 

Whether you are writing a 
Windows program or a DLL, 
the information in the module 
definition fil e is vital. For the 
novice Windows programmer, 
a fe w hours studying the spe
cial syntax and layout of the 
.DEF fi le will be well spent. 

Resources and DLLs 

Like o rdinary Windows pro 

gram s, DLLs can have re 
 DBSER VER displaying messagesji'om itse!f; a Visual Basic 
sources attached to them via the program, DBPUTS, and two instances of DBCLIENT. 
resource compil er. Resources 
are stati c da ta th at your pro
gram uses-icons, bit maps, cursors, and its own static resources, it ' s still interesting 

Observe r 
QbServer !:!elp 

ObServer s tarted. 
Calling from Vi s ual Bas ic 
ObPuts OLL is active. 
OLL ins tance 1648628478 
message 0 (in stance 43782606] 
message 1 (in stance 437826061 
message 2 [ins tance 437826061 
message 0 )ins tance 437827021 
message 1 [ins tance 437827021 
mess age 2 [instance 437827021 
mess a e 3 ins tance 43782702 + 

I ~lillfl 
~ Progi<1111 80<~ c~ Microso~ 
v-er MonllQOf Visuol Bosic: 

ObClie nt 
QbCli ent !:!elp 

1 tage of objec t-o ri ented envi
ro nme nts. W hil e mos t DLL 
c li ent s bind earl y by lin king 
against an import library, there 
is an alternati ve mechanism that 
suppo rts late binding. A pro 
gram can call Load.Library to 
pull a DLL in to memory and 
then call GetProcAddress , 
whi ch dynamica ll y acquires a 
function exported by the DLL. 

This technique is especially 
useful when multiple versions 
of a library ex ist and the user 
chooses a particul ar version at 
run time. Mi crosoft Word for 
Windows' file-import filters, for 
example, are a set of DLLs that 
impl e me nt a set of common 
ro utin es used to import text 
fro m a vari ety of fo re ign fi le 
fo rmats into Word (see "Object
Oriented DLLs" in this issue). 

We ConnecI Your PC To All Your Operaiing Sysiems. 

PC/TCP ii • roglirer!d rradfmifk of.flP loltwaie, lnL YlNEI is a tradomifk of Banyan lys~mi; llK. NotW:ire il.1 tr.idemarf< of No11fl. Inc. NFI ii a rradomifk o ~ 
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!If~ il\iiE Year after year you Interleaf users be handled by Interleaf version 3on your Macintosh. 
,~~ =- hoped for anewer, friendlier, better ., You'll get the same compatibility with FrameViewer,™ 

'~.:~)' [] publishing sol~tion-and what you Frame's leading edge viewing technology that lets you 
got were prorruses. distribute FrameMaker documents-or even converted 

~- What you ought to get is FrameMaker." lnterleaf documents-electronically 
FREEI> With FrameMaker you'll get adocument pub So everyone in your organization can INTERLEAFlishing program that's powerful, fully featured, and receive up-to-the-minute,accurate FILTER · 

fully integrated-like Interleaf. But not fully frustrating information on-line. 

like lnterleaf. .,_ And ifyou act quickly you'll 


Ill> You'll get afamiliar, well-behaved user interface get an even easier upgrade deal: a 
that increases your productivity; instead of aproprietary free Interleaf-to-FrameMaker file conversion filter*
interface that increases your confusion.You'll get access a$995 value* Call 1-800-U4-FRAME Ext. 233 today 
ible, intuitive tools like FrameMaker's Conditional Text, for more info1mation. And this time upgrade for good. 
instead of cumbersome, procedure-intensive nightmares 
like Interleaf's "Effectivity.'' 

You'll finally get files that are truly compatible
across all the major desktops and across future upgrades. ·~ Frame·Instead oflnterleafversion 5on your Sun™that can't ••
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Like normal Windows programs, DLLs 
are subject to segment-size limits fo r both 
code and data. Although that limi t is 64 
KB , a 4-KB or l6- KB segmentati on po li 
cy may be preferable in 386 enh anced 
mode. Usi ng 4-KB segments can he lp the 
Windows memory manager work more 
effic iently, since its paging mechani sm is 
also based on 4-KB uni ts. Although seg
regating code and data into 4-KB segments 
may seem like a mundane exerc ise, it is 
one way to squeeze perform ance out o f a 

large Windows appli cati on. 
Functions that a DLL will export to cli

e nts (or to Windows itself) must be de
fin ed using the keywords FAR and PAS 
CAL: FAR because the fun ction can be 
called from any point in the Windows code 
space, and PASCA L because that calling 
convention is the lingua franca of Win 
dows. (The PASCAL calling convention is 
that fun ction parameters pass left to ri ght 
and that the callee, not the caller, cleans 
up the stack.) 

...at a fraction 

of the price! 


W hen your debugging needs go 
beyond what your current software 

can handle, youcan now add theextra 
horsepoweryou need. 

How? just PopUp Periscope! 
Periscope® Model !V's new popup software 
gives youeasy access to its hardware while 
you use your favoritesoftware debugger. You 
can capture a true system histo1y with 
absolutely no slowdown. And set sophisticated 
i·eal-time hardware breakpoints. You'll have 
an "ICE" as comfortable to use as the 
debugger you already know, fo r a lot less than 
you'd expect. 

Be ready for any debugging 
crisis-CALL TOLL FREE: 

800fl22-7006 
Youcan rent Model IV for as little as $9 a 

day (minimum one month). 
*CodcVicw is a rcgislercd trademark of Microsoft Corporation. 
Turbo Delmimcr b a registered trademark of Borland 
lntcrnationa.1 , Inc. Periscope is a registered trademark of The 
Periscope Co mpany, Inc. 

1197 PEACHTREE ST., PLAZA LEVEL 
ATLANTA, GA 30361 • 404/875-8080 

FAX 404/872-1973 

Once in the DLL' s code space, you can 
use any calling convention you like for in
ternal (nonex ported) functions. Thi s con
vention is typically either that of C or Pas
cal, but others are possible. Windows will 
all ow any convent ion with in your ow n 
code space, but FAR PASCAL (known as 
CALLB ACK in the Windows 3.1 header 
file) must be specified for functions Win
dows will call. To reference data and code 
in the DLL itself, both fa r and near point
ers to local data can be used as required. 
Far pointers are preferable, mainly because 
they full y qu ali fy an object without the 
need to refer to the ever-shifting CS (code 
segment) or DS (data segment) registers. 

Segmentation Issues 
I'd li ke to clear up some of the mist sur
rounding what kind of memory is used for 
which types of data in a Windows DLL. 
Ty picall y, the SS regis ter po ints to th e 
stack segment of the caller. The data placed 
on the caller's stack includes parameters to 
DLL functions, as well as automatic data 
allocated by the DLL fu nctions. 

Unli ke in a regular W indows program, 
a second stack area is granted to DLLs by 
Windows. Known as the local heap, this 
second stack area is refe renced from wi th
in a DLL via the DS reg ister. Windows 
puts all DLL resources and static data here, 
as we ll as memory a llocated by way of 
calls to malloc or LocalAlloc. 

Hav ing two separate data segments fo r 
automatic and static data allows fo r some 
more breathing room in a Windows DLL, 
bu t it great ly compli cates matters when 
the DLL must ca ll other libraries or stat i
call y lin ked support routines . Those rou
tines typicall y assume the SS (stack seg
ment) register points to the same place as 
the DS register-a traditional assumption 
for both DOS and Windows code. Because 
DLLs violate that assumption, early Win 
dows DLL deve lopers often had to wri te 
their own unique library routines to work 
inside DLLs. These routines typically used 
fa r pointers to fully qualify an object with
out the need to refer to any of the segment 
registers, or they merely assumed that they 
were to use the DS register rather than SS. 

Fo1t unately, Borland and Microsoft (and 
other vendors) now offer complete, robust, 
standard libraries for Windows. These li
braries work adequately under both DLLs 
and standard Windows applications. Con
sequently, the DS !=SS problem smfaces 
only when DLLs are used for certain ac 
tivities, like interprocess communication or 
mi xed-memory-model programming. 

Resource Ownership 
When me mory is be ing allocated from 
wi thin a Windows DLL, the question of 
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Listing 1: The exported library routines. 

#include <windows .h> 

#i nclude <stdio .h> 

#include <stdarg .h> 

#i nclude <str ing.h> 

#.i nclude "dbserver . h " 

#include "dbputs.h" 


BOOL FAR PASCAL EnwnFunc (HWND , LONG) ; 

HWND hWnd = (HWND ) NULL ; II DBSERVER's window 

HANDLE hLi ; WORD wSS , wHeapsz ; LPSTR lpParam; 


int FAR PASCAL LibMain (HANDLE hi , WORD wSSw , 

WORD wHszw , LPSTR lpCmdLine) { 

WORD wReturn = WinExec ( "dbserver ", SW_SHOW) ; 


if (wReturn < 32) { 
MessageBox(GetFocus() , 

(LPSTR) "DbPuts : could not start server", 
"Error", MB_ ICONSTOP) ; 

l else { 

hLi = hi ; II Save instance handle 

wSS = wSSw ; II Save SS of caller 

wHeapsz = wHszw ; II Local heapsz 

lpParam = lpCmdLine ; } 


return(TRUE) ; J} 

int FAR PASCAL WEP(int EventCode) { return 1 ; } 

HWND FAR PASCAL SetHandle(HWND hWndin) 
· { if( !hWnd) EnumWindows(EnwnFunc , (LONG) 

hWndin ); 
return hWnd ; 

int FAR PASCAL DbPuts(LPSTR message) 

size_t sLength ; 

if( !hWnd) return NULL ; 

if( !message) return NULL ; 

sLength = strlen(message) ; 


if(sLength) 
PostMessage(hWnd , WM_COMMAND , MSG_SIGl , 
(LONG) GlobalAddAtom ( (LPSTR) message)) ; 

return (int) sLength ; } 

int FAR PASCAL DbSprintf(LPSTR message , ... ) 
{ static char chBuffer[1024 ]; 
WORD sLength ; va_list pArguments ; 
if(!hWnd) return NULL ; 
if(!message) return NULL ; 
va_start(pArguments , message ); 
sLength = vsprintf(chBuffer , message , pArgu

ments) ; 
va_end(pArguments ); 
sLength = strlen(chBuffer) ; 
if(sLength) 

PostMessage(hWnd , WM_COMMAND , MSG_SIGl , 
(LONG) GlobalAddAtom((LPSTR) chBuffer ) ) ; 

return (int) sLength ; } 

BOOL FAR PASCAL EnwnFunc (HWND hwnd , LONG lParam) 
{ if (hwnd == (HWND) lParam ) 

{ hWnd = hwnd ; return FALSE ; } 
return TRUE ; } 

void FAR PASCAL CheckDLL ( ) {char buf[SO] ; 
II Example of a DLL resource being used ; 
LoadString(hLi , IPL_MESSAGE , buf , 80) ; 
II We , too , can use our own DLL functions; 
DbPuts(buf) ; DbSprintf( "DLL instance %ld" , hLi ); 

resource ownership arises. Since a DLL 
can be shared by many Windows applica
tions, who actually owns the data once it' s 
allocated? In the case of LocalAlloc (or 
malloc) , the answer is straightforward: 
Since LocalAlloc returns pointers rel
ative to DS, the DLL itself owns this data. 
That means that any handles returned from 
calls that allocate resources within the DS 
stack of the DLL will be valid only when 
processed by the DLL itself. 

In the case of Gl obalAlloc, however, 
the argument for ownership is less clear
cut. Suppose you are allocating global 
memory for a callback function or other 
Windows application. If the newly allo
cated DS were to belong to a DLL, it 
would be freed when the DLL was un
loaded. This could be disastrous if the call
back function or Windows application at
tempted to use memory that was no longer 
available. Conversely, if that same DS be
longed to the program that called the DLL, 
then the DLL would crash if its first caller 
(and the owner of the segment in ques
tion) freed the memory while the DLL was 
still using it to service the requests of an
other Windows application. If memory is 
not to be locked at all times, how do you 
allow it to be shared properly? 

To address this problem, the Global 
All oc call supports two special flags, 
GMEM_SHARE and GMEM_DDE
SHARE. As their names imply, these flags 
allow any allocated DS to be shared with 
other progran1s without risking a protection 
violation. When used from within a DLL, 
these flags also solve the ownership dilem
ma. If neither flag is specified in the call to 
GlobalAlloc, then the resulting handle 
to the DS in question belongs to the cur
rently active instance of the application 
that called the DLL. When that instance 
terminates, the memory is freed automat
ically. However, when either GMEM_ 
SHARE or GMEM_DDESHARE is spec
ified, the newly allocated DS will belong to 
the DLL, not to its caller. 

Inside DBPUTS 
Given this background, look at the sam
ple DLL application, DBPUTS.DLL (see 
listing l). The library exports versions of 
the puts and printf functions , in col
laboration with a server application that 
provides a scrolling, resizable listbox in 
which messages accumulate. DBPUTS ex
ports six functions: LibMain , SetHan 
dle , DbPuts, DbSprintf , CheckDLL, 
and WEP. Two of these appear in every 

DLL: LibMain, the standard DLL entry 
function, and WEP, the standard exit func
tion. The others are the meat of DBPUTS. 

Se t Handl e's job is to synchronize 
DBPUTS with DESERVER, the standard 
Windows application that provides the list
box in which clients of DBPUTS insert 
their debugging messages. Although a 
DLL can operate its own user interface 
(typically in the form of dialog boxes), I 
found it more convenient to let DBPUTS 
parasitically exploit the user-interface ma
chinery of a full-fledged Windows appli
cation . To this end, DBPUTS exports 
SetHa ndle, which, when called by OB
SERVER, enables DBPUTS to acquire a 
handle to DBSERVER's application win
dow. The DLL can then use that handle 
to pass on data received from its clients 
to the listbox server. Using the Windows 
EnumWindows routine within SetHandle 
enables the DLL to confum that the handle 
passed to it belongs to a top-level win
dow-it's just a sanity check. 

DBPUTS launches DESERVER by 
calling WinExec . If the server fails to . 
launch, it alerts you by means of a mes
sage box. How can DBPUTS, a DLL that 
doesn't maintain its own window, supply 
the Me ssageBox call with an appropriate 
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handle? The solution I've used is to call 
GetFocus in order to " borrow" the han
dle of the ac ti ve window. 

After Set Handle has stored the handle 
to the listbox server locally, any Windows 
program that binds staticall y or dynami
cally to DBPUTS can issue call s to its two 
service routines, DbPuts and DbSprintf . 
OBSERVER call s Db Puts to announce 
its successful initiali zation, like this: 

DbPuts ( "DbServer started ." ) ; 

OBC LIENT , a sample cli ent of DB
PUTS, uses the DbSprintf call 

DbSprintf ( "message %d 
[instance %ld] " , 
times++ , hlnst ) ; 

to re lay two numbers: a count of its calls 
to DbSprintf, and its in stance handle. 
(S ince messages from all cli ents appear 
interl eaved in OBSERYER's li stbox, the 
instance handle diffe renti ates multiple in
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stances of DBCLIENT.) 
Finally, DBPUTS.DLL can call its own 

functions to place messages in DBSERY
ER's li stbox . Its CheckDLL function does 
thi s in response to DBSERVER 's corre
sponding menu option; this enables a user 
of OBPUTS to verify that the library is 
avail able and working properl y. On the 
screen on page 248, DESERVER displays 
messages from itself, from DBPUTS , and 
from two instances of OBCLIENT. 

OBPUTS re lays its cli ent 's string to 
OBSERVER by creating a global atom 
(an entry in a special table of strings avail
able to all Windows programs) and then 
posting a WM_COMMANO message to 
OB SER YER. The first parameter of the 
message instructs OBSERVER to retrieve 
and di splay the string that OBPUTS at
tached to the atom; the second is the atom 
itself. When it receives that message, DB
SER YER ex trac ts the string, deletes the 
atom, and then in turn sends messages to 
its own li stbox th at cause the string to 
be inserted and highli ghted. In fact, OB
SERVER does mos t of the hard work; 
DBPUTS merely re lays messages to OB
SERV ER. Yet, as a OLL, OBPUTS pro
vides the crucial link between OBSERV 
ER and a host of potential clients. 

If you ca ll the OBPUTS functi ons in 
rapid-fire success ion from inside a loop, 
you ' ll find that DESERVER displays no 
more than e ight of them. That's because 
OBPUTS uses the asynchronous Post 
Message , ra ther than the synchronous 
SendMessage, to send its messages to 
the server. PostMessage drops messages 
in the target appli cati on's queue and re
turns immedi ate ly. But that application 
can't process the messages until the sender 
yields the CPU, and the queue fill s up af
ter eight messages. One solution is to have 
DBPUTS call Yie l d periodically. An
other is to use SendMessage to synchro
nize the communications. In that scenario, 
each call to OBPUTS would halt the call
ing program until OBSERVER had pro
cessed the message. 

For performance, I chose the asynchro
nous approach using Pos t Message . If 
you want to call OBPUTS repeatedly from 
within loops, switch to SendMessage . 

DLL Constructors and Destructors 
It's time to explain the two obligatory OLL 
support routines, LibMain and WEP. Like 
Wi nMa i n (the entry point to a standard 
Windows progra m), LibMain returns 
either TRUE or FALSE, depending on the 
success or failure of initialization. As such, 
it 's analogous to a C++ or Object Pascal 
constructor. The four parameters to Lib 
Main are a little bit unusual , even for a 
Windows callback function . They are the 
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SOME ASSEMBLY REQUIRED 


library 's instance identifier, its DS, the 
size of its own local heap, and the com
mand-line buffer used to invoke the DLL. 

That's right-the command line. It's a 
little-known fact that DLLs can load ac
tively, just like n01mal Windows programs. 
In fact, Informix Wingz I. I and 2.0 use a 
form of this "active loading" feature to al
low users to write their own C functions 
and libraries, which can be called from the 
built-in Wingz command language, Hy
perscript. This feature of Wingz (and Win
dows) is another form of late binding, as no 
.DEF or .LIB files are required for calling 
external, user-provided libraries . 

The first two parameters-the value of 
the DS register and the size of the DS (in 
bytes)-are passed to LibMain. Since 
LocalAlloc uses this local heap seg 
ment, it's a good idea to compare its size to 
the DLL's estimated rnn-time requirements 
before returning TRUE to Windows. The 
module definition directive HEAPSIZE 
can manipulate the number of bytes all o
cated to the local heap, as can Windows' 
Localinit function. 

The values of DS and hinstan ce 
could be useful when supporting multiple 
DLL invocations. Currently, though, Win

dows is highly serialized and supports ac
tivation of only one instance of any DLL. 

When examining the size of the local 
stack (i.e., OS) , don't forget about re
sources your DLL may need to load. Make 
sure that everything you need will fit into 
the DS heap area. Once control reverts to 
Windows, of course, Windows can swap 
out any unneeded resources, just as it does 
for ordinary Windows applications. If, for 
some reason, LibMain returns FALSE to 
Windows, the library will not load, and 
the calling application wiJI terminate grace
fully-in other words, the user will be no
tified by means of a message box. 

The WEP function serves as the DLL's 
destructor-a mechanism for releasing 
memo1y and other resources before exiting. 
If you don't have cleanup to perform, you 
may not have to include a WEP, since com
pilers like Borland's will automatically in
clude a generic one for you. I've included 
one in DB PUTS just for completeness . 

DLLs in Perspective 
Most of the headlining features of Win
dows 3.1 are packaged as DLLs and, as 
such, can be retrofitted to Windows 3.0. 
Registered users of Windows 3.0 aren't 

required to upgrade their version of Win
dows; they can take advantage of advanced 
3.1 features by merely adding in the 3. l 
DLLs , which vendors are acti.v e\y en
couraged to redistribute. Common dialog 
boxes, DDEML, and OLE are just a few 
of the recent 3. l innovations that can be 
retrofitted into Windows 3.0 by merely 
copying the required DLLs into Windows 
3.0's SYSTEM directory. 

Though a simple example, DBPUTS 
nicely illustrates the power of DLLs. For 
the price of a few function prototypes and 
an extra link argument (or a call to Load
Library and GetProcAddress), any 
Windows application can post simple or 
formatted debugging messages to a con
venient on-screen bulletin board. • 

Editor's note: The complete listings de
scribed in this article are available in e!ec
t ronicformat. See page 5 for details. 

Randall A. Nagy is a principal software 
deve lopment eng ineer for lnformix in 
Lenexa, Kansas. He develops Windows, 
Unix, and OS/2 software. You can reach 
him on BIX c/o "editors" or on the Inter
net at rnagy@i1~formix. com. 

Attention U.S. BYTE Subscribers 

Watch for the next BYTE DECK mailing that / / ~ 


will b~ arriving in your ~ailbox soon! \.__________ ~ 


Use this as a fast, convement tool to purchase ~--
computer products and services. It's loaded with 

essential hardware and software products that you 

should be aware of when making your buying ( 

decisions ... and it's absolutely FREE! 


If you have a computer product or service, and 

would like to reach 275,000 influential BYTE 

magazine subscribers, please give Ed Ware a call 

today at (603) 924-2596. 

.··. 
.. ( ' 

---. -.... 

// 

"-..q ~I ~f..... ..,...., " 

Here's what a BYTE Deck advertiser has to say: 

"Ten years ago we advertised in the very first BYTE Deck-the number of sales 
leads we received was enormous! The BYTE Deck was so successful for us, that we 
have continued to use it over the past ten years!" 

Lisa Tarpoff, Marketing Manager, Heath Company, Benton Harbor, MI 

254 B YT E • DECEMBER 1992 

http:rnagy@i1~formix.com


TRUTH OR CONSEQUENCES 

IN THE DATA STORAGE BUSINESS. 


You've heard it all before: 

"Let's have lunch." 


" I'll call you tomorrow." 

'The check is in the mail." 


Now it's the same story in the data storage business. Backup systems that can't back up 
their claims. And along with compatibility issues and nonstandard tape media, the user is left to 
suffer the consequences. 

Truth is, our digital helical scan products are universally accepted and reliability tested in 
the most demanding environments on more than 100 platforms worldwide. And we've shipped 
over 450,000 units to prove it. 

Each EXABYTE product builds one upon another, providing capacities and transfer rates 
that complement preceding products . Backward compatibility enables users to take advantage of 

"""""""'!"!:!"-.-~----.,,..-.-.--, technology advances yet protects their archival data investment. 
Standard, readily available data grade tape makes high-capacity 
storage easy and affordable. 

For more information on the leading role of digital helical 
scan data storage products, call us today at 1-800-EXABYTE. 

It's OK to do business with companies selling backup 
/ systems lacking formal standards, compatibility, and OEM 

acceptance. Just as long as you keep your fingers crossed. 
The EXB-8500 Full-High 8mm Cartridge Tape 
Subsystem and the EXB-8505 Half-High 8mm 
Cartridge Tape Subsystem meet your high-capacity 
data storage requirements. 

Eastern U.S. (407) 352-5622, Ext. 82 

Central U.S. and Canada (708) 953-8665 


Western U.S. (408) 370-6 107 

Europe (Amsterdam) 31-3403-5 1347 


Asia (Singapore) 65-3308381 


Circle 94 on Inquiry Card EXABYTE Corporation 1685 38th Street Boulder, CO 80301 
(RESELLERS: 95). Cli992 EXABYTE Corpora!ion. EXAIJYTE is a n:gis1c~d tndcmark of EXABYTE Corpora1ion. 



SOFTWARE CORNER 

BARRY NANCE 

AUDIT YOUR LAN 


U
sers call upon network adminis
trators to solve problems, even if 
those problems are only tangen
tially related to the network. The 
first step in resolving such issues 

is to take an inventory to determine where 
conflicts may lie. You can do this by walk
ing from workstation to workstation, re
cording configuration files, and running 
diagnostic utilities, but you won't want to 
do it often-and configuration informa
tion is most valuable when you track it on 
a regular basis. 

I wrote two LAN inventory programs 
to make the recording of user configura
tions more automatic. The programs are 
called PROBE and LANDB. Both run on 
each workstation on the LAN, writing con
figuration info1mation to fi les in a shared 
network directory. They record processor 
type and speed, the amount of RAM in
stalled, free disk space, user IDs, CON
FIG.SYS and AUTOEXEC.BAT contents, 
and other useful parameters. 

PROBE produces a unique file for each 
workstation. The file contains text entries 
that describe the workstation in detail. 
PROBE names its output files according to 
the unique node address burned into the 

MAC/Tom Thompson 

LAN inventory tools 

help track your 

network configuration 

network adapter, with an extension con
sisting of the first three characters of the 
user ID for the person who uses that work
station. 

LANDB writes to a single shared file 
(i.e., LAN.CSV), no matter what work
station it runs on. Each line of LAN.°CSV 
is a comma-delimited series of fields that 
describe a particular workstation. You can 
import this text file into a database man
ager such as Borland's Paradox. LANDB 
creates a new record in LAN.CSY each 
time it ' s run. 

PROBE and LANDB recognize both 
lPX-based (i.e. , NetWare) and NetBIOS
based (e.g. , LAN Manager, LAN Server, 
and LANtastic) LANs, providing infor
mation about both kinds of environments. 
LAN DB contains file-sharing logic to pre
vent LAN.CSY colli sions if two or more 
instances try to write to the shcu·ed database 
at the same time. 

You can run PROBE or LANDB in the 

UNIX/Ben 

batch file that gets a workstation onto the 
LAN, but that means visiting each work
station to update batch files . There's an 
easier way: You just invoke PROBE or 
LANDB in the system log-in script for 
your network. On my network, I set up the 
log-in script to run PROBE and LAN DB 
every Tuesday. 

With command-line parameters, you 
can tell both LANDB and PROBE which 
shared directory to use, so they ' ll write 
output fi les to a central location on the file 
server. (Make sure all your users have full 
rights to that directory.) After you run 
PROBE for a day, you'll accumulate a di
rectory of files with one file for every 
workstation that logged in . Or, if you run 
LAN DB, you'll have a single file with en
tries for each log-in. 

I used Microsoft C 6.00A to write these 
programs. The C code is totally generic
you could use almost any C compiler
but the logic that determines CPU speed is 
compi ler-dependent. I used a timing loop 
to measure CPU speed, and the number 
of loops obv iously depends on the ma
chine code emitted by the compiler. You'll 
need to recalibrate the CPU speed table if 
you use a different compiler. • 

Smith 

Trimming the Fat from System 7 .0 

0 ne of the best talismans you can use to keep the Bomb 
Beast at bay is a crash disk-a bootable floppy disk with 

disk-recovery utilities. When your Mac refuses to start after a 
crash, you just poke in the floppy disk, restart, and begin re
covery procedures. Unfortunately, this strategy falls apart with 
System 7.0, which requires 1.3 MB of storage on a bootable vol
ume. This leaves you only 100 KB left to pack anything else on 
a 1.44-MB bootable floppy disk. 

Frank Probul has created a shareware Installer script (avail
able for $15) that trims nonessential resources (e.g., color icons, 
Balloon Help, SANE [Standard Apple Numeric Environment], 
and network drivers) from the System file, freeing an extra 200 
to 300 KB of space. I've used this script to make a bootable flop
py disk that includes Disinfectant 2.9. This works reliably on the 
Mac II , Mac Ilci, PowerBooks, and Quadra 950. 

Saving Face 

For several years now, the Usenix organization has been en
couraging attendees at its conferences to save face-to have 

the image of their face recorded for the faces database. The 
project is geared to humanizing communication around the 
worldwide Unix network and to adding graphics to appropriate 
Unix utilities. 

The face-image viewer is a program named xface, an X Win
dow System client program. The collection of utilities, called 
faces , is maintained by Rich Burridge of Sun Microsystems 
(Australia) and is available on most Unix archive servers and 
BIX. 

Faces works like this: You store your character-based com
pressed image in your home directory and instruct your mail
composing program to include a pointer to this file . Whenever 
you send an E-mail message, your image is included. 

Editor's note: Software Corner highlights public domain,fi'eeware, and shareware programs. The programs are available elec
tronically. See "Program Listings" on page 5 for details. We solicit your contributions. We pay $50 for any program we use. Write 
to: Software Corner, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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GEN 
KIYOO K A 

OBJECT-ORIENTED DLLS 

S
ome say that Windows' architec
ture is less than elegant, but I still 
marvel at the transformation from 
Windows 3.0 to 3. 1. A host of new 
functions and data types appeared: 

DOE management, OLE, common dialog 
boxes, and more. DLLs made the com
plex ity managea ble. Each new library 
added a group of APis and , more impor
tant, a new object, class, or abstract data 
type. As a result , Windows, in the midst of 
growth , remained organized and compre
hensible. 

Of course, the des ign of operating-sys
tem software is an ambitious and difficult 
undertaking, so it makes sense that Win
dows' engineers would take the time to 
partition their problem space in a tas teful 
manner. But what of the ordinary Win
dows applications programmer? Is the 
extra effort reall y required? 

Consider Microsoft Word for Windows' 
import filters, which are organized as a set 
of DLLs. Don' t be fooled by the .CNV 
filename extensions. If you run EXEHDR 
(the Microsoft C .EXE snooper) against 
Word 's filters, you ' ll find that they' re 
reall y DLLs that export functions. Even 
more interesting, you ' ll find that each fil
ter exports a consistent set of functions: 
GETINIENTRY , INITCONYERTER, 
FOREIGNTORTF, RTFTOFOREIGN, 
and ISFORMA TCORRECT. 

When you ask Word to import a fi le 
whose fo1mat is foreign, it enumerates the 
filters li sted in WIN.IN!. When you pick 
one, Word loads the library and stuffs the 
addresses of its functions into a table of 
function po inters, neatly TYPEDEFed to 
enforce stri ct type checking. Know ing 
nothing of the fi lter's inner workings , 
Word simply asks it to pe1form a file con
version. After kicking things off with a 
call to INITCONVERTER, Word might 
then use ISFORMA TCORRECT to verify 
the contents of the foreign fil e as an ap
propriate match for the DLL and FOR
EIGNTORTF to create an intermediate 
representation of the data in the RTF (Rich 

ILLUSTRATION: JOE GAST © 1992 

Text Format) that Word can use. 
Once the requirements fo r a fi le con

verter are de fined and documented, any 
Windows programmer can wri te an im
port fi lter. Because Windows itself defines 
parameter passing and calling conventions 
for DLLs, a filter can be written as eas il y 
in Pasca l as in C. Interface elements such 
as di alog boxes, menus, and bit-map files 
can be bound into the mod ule. Initiali zed, 
static data lives in its defa ult data segment. 
If data packets are rigorously abstracted 
to HANDLE types, the private workings of 
the DLL and hos t appli cati on become 
opaque to one another. 

From thi s perspecti ve, a DLL is more 
than just a code repos itory. It ' s a di s
tributable, reusable objec t. In the case of 

Dynamic link 

libraries encourage 

object-oriented design 

the Win Word import filter, that object ab
stracts the typeforeign .file represented by 
a fil e handle and wrapped with a template 
of method definiti ons that desc ribe the op
erations on the type foreign file. The vari
ation in type of the fo reign fil e (i.e.. its 
subclasses) is represented by instantiations 
of the DLL description- the indi vid ua l 
.CNV files. Because the requirements of 
the interface between the converter and 
Word have been formali zed, and the re la
tionship between them convenientl y de
coupled via dynamic, run-time linking, 
any number of converters can be indepen
dentl y produced, tested, and dis tributed. 

To the delight of software engineers and 
academics alike, effective soft ware design 
with DLLs shi fts the emphasis towa rd 
early spec ifica tion, abstraction, and inter
face design. Just any old DLL won't do. A 
correct interface is of paramount impor
tance, because it governs how application 
components interact. A large software 
project may be des igned and implemented 
as a collection of DLLs. With a rigorous 
spec ificati on, teams or individuals can 
work independently. 

Designing DLLs 
Designing a first DLL interface can be a 
daunting task. One approach is to study 
what other developers have clone. All you 
need is the EXEHDR utility and a worki ng 
version of the applications software. Even 
a crippled demonstration program retains 
the peculiar architecture of its commer
cial counterpart and , as such, makes fo r a 
low-cost study tool sui table for spelunking 
with EXEHDR. The Windows APl, in all 
its splendor, is another suitable avenue for 
exploration. 

For the ultimate in late binding, you can 
exploit rnn-time dynamic linking, as Word 's 
import filters do. That means the call ing 
application doesn't even discover the name 
of the DLL- let alone re so lve its entry 
points-until run time. 

Alternatively, you can bind the DLL's 
name into your program and reso lve the 
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DLL's entry points in advance, using the mental software updates or to outfit an ap
linker. In thjs model, you can alter your plication for multiple versions. Consider, 
program's behavior by swapping in any for example, a network-aware appl ication 
DLL that has the right name and exports that can run over NetBIOS, SPX/IPX, or 
the right set of functions. The name of the TCP/IP protocols. You might choose 
module becomes an attribute of the for among protocol modules during installa
mal definition of the interface. This tech tion and never again need to change that 
nique is less flexible than the run-time ap DLL. 
proach, but it's also simpler. You don't In larger projects, you ' ll have to make a 
have to build and maintain a Jjst of function basic design decision. Should your DLL 
pointers, because the linker does that for export a few complex functions or many 
you. Use this approach to distribute incre- simple ones? I've just lent a helping hand 
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to an application design that required such 
a decision. I helped the architect weigh 
the pros and cons of each approach. In thjs 
case, it was necessary to design a DLL 
that would expose nearly every aspect of 
the application's behavior to modification 
by the user. We decided that a si ngle poly
morphic entry point wou ld serve our needs 
best. 

This entry point would take just two pa
rameters: an integer representing an event 
and a 32-bit word whose meaning de
pended on the event passed in the first pa
rameter. At every stage in the execution 
of the applicat ion , we would arrange to 
send events to the DLL by way of this 
polymorphic entry point. The definition 
of each event would include a definition of 
the data passing through in the 32-bit pa
rameter. 

We chose this method so we' d be able 
to add and remove events without contin
uous modification to a group of DLLs dis
persed geographica ll y among the future 
installed base, potentially (we hoped) thou
sands of users . Another benefit was that 
trivial implementations of the DLL, ones 
that handled only a subset of the applica
tion ' s events, wouldn ' t be burdened with 
the responsibility of providing a list of un
used function entry points . The point is 
that there's a productivity penalty associ
ated with changing a DLL interface once 
you ' ve designed it. That penalty is pro
po1tional to the number of DLLs written to 
the interface . 

Polymorphism and 
Parameter Packing 
A polymorphic interface, although it ' s ad
mittedly cryptic, limits the cost of evolu
tion while preserving the flexibility of dy
namic linking. With some careful plruming, 
the door to the closet of polymorphic anx
ieties can be kept tightly closed, even at 
night. Polymorphic parameters , funda
mental to Windows itself, simply imply 
weak typing, the Wirthian anxiety. 

To begin, the type of the pru·arneter must 
be establi shed and agreed on by the send
ing and receiving parties. The sending par
ty must shoehorn its data into the 32-bit 
space by means of a compi ler cast or bit
shi fti ng sleight of hand. Similarly the re
ceiver, collecting what seems to be an un
signed DWORD value, must prod, nudge, 
and dissect the value into its respective 
components. 

Notice that the reason for creating 
strongly typed languages was to relieve 
programmers of the burden of handling 
thi s sort of data typing mentally. Con
versely, notice that a great deal of excellent 
software predates the availability (read: 
preferred use) of strongly typed language 
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compilers. You can certainly create robust 
software using polymorphic entry points, 
but you have to really want to. Failing to 
properly cast a 16-bit pointer before pass
ing it into a 32-bit integer parameter can re
sult in the compiler incorrectly filling the 
upper I 6 bits of the parameter with a sign 
extension. Even if the receiving party is 
able to dereference this new and interest
ing data type, we can be assured that it 
does not point to the intended value. 

If you' re unfortunate enough to be im
plementing a DLL for which you have no 
knowledge of the calling application, you' ll 
be able to get some mileage from the new 
parameter-validation routines that are 
available in the Windows 3.1 APL Such 
routines can be used to ensure that a point
er to writable memory is actually so. Al
ternately, by establishing some clever de
sign standards for parameter passing, 
additional typing knowledge can be im
parted on polymorphic parameters. 

Notice how most of the new data struc
tures in Windows 3.1 require that you inj
tialize the first DWORD of the structure 
with the size of the structure. My guess is 
that thi s information makes implementing 
a thunk-layer (e.g., Windows 3.1 running 

on Windows NT) that much easier. The 
thunk can examine the first field of the 
structure and determine whether a 16- or 
32-bit compiler created the structure. I call 
this approach " better than nothing" or 
"strong most of the time" typing. 

Choosing the other alternative-sepa
rate named entry points for each func
tion-solves these problems. Or does it 
solve them? Essentially, the big problem 
you face with polymorphic parameters is 
ensuring that the proper values are packed 
into parameters (primarily during com
pilation). If either side of the interface 
changes without both entities (application 
and DLL) being aware, problems at run 
time persist with either solution. If the ap
plication adds a new parameter to a func
tion cal l and the DLL entry point is ex
pecting the old stack frame , the system 
will die an ugly death . 

Creating individual entry points does, 
of course, make for more readable code. 
Consider ho w much more cryptic the 
Word filters would be with a single entry 
point. Achieving maximum benefit from 
multiple entry points is a result of stabi
lizing the names and/or ordinal identifiers 
of the exported DLL functions . This al

lows the specification to be "grown" with
out affecting earlier incarnations of the 
DLLs. 

Basically, the difference between fewer 
polymorphic entry points and more nu
merous typed entry points is the amount of 
information about the interface that is 
packaged with the DLL itself. The pres
ence of more information means greater 
understandability and more opportunities 
for querying the DLL package (at run time) 
about its capabilities. Maintaining this ex
tra information means a proliferation of 
module definition file entries and meth
ods, resulting in a greater "change ripple" 
when parts of the interface evolve. But 
perhaps this required effort will shift our 
emphasis toward getting the interface right 
the first time, focusing our attention on 
the value of good software engineering 
and design.• 

Gen Kiyooka is the founder of Electron 
Imag e. He creates Windows software and 
is the inventor of the RoboHelp Windows 
help authoring tool and the BugMan de
bugging agent from Blue Sky Software. 
You can reach him on BIX c/o "editors" or 
on CompuServe at 76376,43. 

Girl Scouts Care for the Earth 

When was the last time you 
looked at the color of a rainbow 
or listened to a chorus of spring 
frogs? Lucky for us millions of 
girls still do-in the Girl Scouts. 

This year, to celebrate our 80th 
birthday, Girl Scouts nationwide 
are working to help care for our 
environment through a national 
service project called "Girl Scouts 
Care for the Earth." 

Won't you join us? Call your 
local Girl Scout council to 
learn how. 

-

GIRL SCOUTS 
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Time Flies 

I recently had my 16-MHz 386DX chip 
replaced with a 20-MHz 386DX chip. 


Everything works fine except for the sys

tem clock. Immediately after I turn on 

my computer, running the DOS TIME 

command gives the correct time (e.g., 

3:00 p.m.). Running the command a 

minute later gives the incorrect time of 

3:02 p.m. The problem is apparently in 
software, because if I switch the comput
er off and on, the DOS TIME command again yields the 
correct time. What's the problem, and how can I fix it? 

Samuel L. Park 
Alexandria, VA 

The source ofyour problem is hardware, not software. 
Your computer actually has two clocks. The battery
backed CMOS real-time clock maintains the correct time 
even when your system is off The system timer controls 
the speed of the CPU and related peripheral chips. When 
you replaced the CPU with a faster chip, the technician 
also replaced the system-timer crystal with another, prob
ably rated at 40 MHz. (System-timer crystal signals are 
divided by 2: 40 MHz/2 = 20 MHz.) 

When you boot up, the BIOS reads the time from the 
CMOS real-time clock and stores the values in a set of 
memory locations that it uses as a counter. The BIOS uses 
the CPU system timer to update the counter 18.2 times per 
second and does not look at the real-time clock until you 
reboot the computer. 

Unfortunately, your BIOS still assumes that you are 
running the CPU at 16 MHz, not 20 MHz, and updates the 
registers more quickly. Both time and your CPU run 25 
percent faster. 

Short ofgoing back to a 16-MHz system clock, the only 
solution is to use a TSR program that looks at the real
time clock and updates the DOS time and date. One such 
program is ATCLOCK, available on BIX in the IBM.AT 
listings area. This clock device driver uses the CMOS 
real-time clock for all DOS timekeeping functions. 

-Stan Wszola 

Weather by Shortwave 

Jn September, Ask BYTE answered a questionji·om Pascal 
Gilles about receiving weather maps via shortwave radio 
transmissions and displaying them on his PC. Our advice 
was to go to a commercial service. Several readers re
sponded that it is indeed practical to receive weather 
maps by shortwave radio. Here 's one reader's explana
tion ofhow to do so.-Stan Wszola 

I write a monthly column called RTTY: The Exciting 
World ofRadioteletype Monitoring for Popular Com

munications. The column covers radioteletype and radio
fax stations that can be heard over shortwave radio. All 

·Gilles needs is a radiofax demodulator to connect to his 
computer's serial port and to the external speaker or ear
phone jacks on a shortwave radio, and the software to 
drive the interface. 
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Numerous weather stations on all 
continents, including Antarctica, use 
shortwave radio to send weather maps of 
all types, which are used by the military 
and maritime/aviation stations. Many 
weather stations broadcast 24 hours a 
day, including the U.S. Navy's. Gilles 
c.an easily monitor the radiofax weather 
station located in Rome over shortwave 
radio. 

Companies that supply radiofax de
modulators and software include Ad

vanced Electronic Applications (P.O. Box C2160, 2006 
196th St. SW, Lynwood, WA 98036, (206) 774-5554), 
MFJ Enterprises (P.O. Box 494, Mississippi State, MS 
39762, (601) 323-5869; fax (601) 323-6551), OFS Weath
erfax (6404 Lakerest Court, Raleigh, NC 27612, (919) 
847-4545), Software Systems Consulting (615 South El 
Camino Real, San Clemente, CA 92762, (714) 498-5784; 
fax (714) 498-0568), and Hoka Electronics (Telko Clock
straat 31, NL-9665 BB Oude Pekela, The Netherlands). 

All products require a high-quality shortwave receiver 
that covers the range of 2 to 30 MHz and that can receive 
SSB (single sideband) transmissions. 

Robert Margolis 
Lake Forest, IL 

Loopback Tests 

Can you tell me the pin configuration for the 25-pin se
rial and parallel loopback plugs? 

Joseph A. Inguaggiato 
Matawan, NJ 

Most diagnostic software packages pelform loopback 
tests on serial and parallel ports. To pe1fonn the test, you 
must attach a loopback or wrap plug that connects the 
output signal pins to the input signal pins. Running test 
signals through these ports is more effective than merely 
accessing the internal diagnostic mode of the UART (uni
versal asynchronous receiver/transmitter) chip to see if it 
is active. 

Ifyou are handy with a soldering iron, the loopback 
plugs are easy to make. On a serial RS-232 nine-pin port, 
use a female DB-9 connector and connect pins 1 to 7 to 8; 
2 to 3; and 4 to 6 to 9. For serial RS-232 25-pin ports, 
you'll need a female DB-25 connector with pins 1 to 7; 2 
to3; 4 to5 to 8; 6to 11to20to22; 15to17 to23; and 18 
to 25 connected. To test a Centronics 25-pin parallel port, 
you'll need to connect pins 1to13; 2to15; 10 to 16; 11 
to 17; and 12 to 14 in a male DB-25 connector. 

-Stan Wszola 

Boot Differences 

I know that resetting my computer with the Ctrl-Alt-Del 
keys doesn't do the same thing as turning the power off 

and on again, but what about using the reset button? I as 
sume that its actions fall somewhere in between the two 
extremes. 

Joe S. Herring 
Rockport, TX 
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Turning the computer offand on again is referred to as a 
cold boot. When you turn on a computer, the inrush of 
power stresses the semiconductor components in the sys
tem. The Ctrl-Alt-Del combination, or "three-finger 
salute," is called a warm boot. It resets the system but 
skips the POST (power-on self test) routines and memory 
test. 

The reset button is an intermediate way to restart the sys
tem. Technically, it's a cold boot: It clears all memory lo
cations and performs the POST routines and memory test. It 
doesn 't, however, cut offpower to the semiconductor com
ponents. The reset button is a convenient way to restart your 
computer when an ill-behaved piece ofsoftware has locked 
up the system.-Stan Wszola 

Megabyte Math 

In the August Ask BYTE, Jeffrey A. Sawyer complained 
that his new Seagate STJ 144A JDE hard drive was adver
tised as having a capacity of' I 30. 7 MB but formatted to 
only 124. 7 MB. Our response notwithstanding, there is 
nothing wrong with Mr. Sawyer's hard drive. As alert 
readers quickly pointed out, Seagate calculates 1 MB as 1 
million bytes (106

) instead of the actual 1,048,576 bytes 
(2 20

) per megabyte when formatted. This effectively turns 
Seagate 's "130.7-MB" hard drive into a 124.7-MB de
vice.-Stan Wszola 

Software Publishers and C Books 

I am a software programmer trying to market a product, 
and I am looking for companies who will market my 

product and pay me on a royalty basis. CJ Software Pub
lishing used to offer such services, but I'm unable to con
tact it. Has it gone out of business? 

Another problem that I have is with the lack of informa
tion on C programming. Many techniques and methods 
are not covered in any texts I've seen. For example, how 
do you call another program, run it, and return back to the 
mother program? 

Another problem is memory allocation. Every text 
shows you how to allocate memory for a single-dimen
sional array, but never for the more commonly used multi
dimensional airny. Where can I find the answers to such 
questions? 

Daryl F. Watson 
Calgary, Alberta, Canada 

I don't know what has happened to CJ Software Publish
ing, but other companies will help you market your prod
uct. Look in the classified sections in your favorite com
puter magazines under "software packaging" and 
"software marketing." 

Many books have been written about C and C++ pro
gramming. The problem is finding the correct book. One 
.•Jlace to start is with a programming periodical such as 
ihe C Users Journal (R&D Publications, 1601 West 23rd 
St., Lawrence, KS 66046, (913) 841-1631). 

As to your programming questions, the method ofac
complishing some of the tasks depends on the compiler 
and libraries you use and the operating system in which 
you 're running. In the Unix environment, you usually in
voke a separate program with a call to one of the family of 
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exec system function calls. The MS-DOS environment 
has the spawn library functions. The Macintosh environ
ment has a process manager that can launch, track, and 
control other programs. La.unching programs and many 
other tasks are system-dependent. That 's why general 
books on programming in C don't adequately cover these 
issues. 

Your question concerning multidimensional arrays and 
memory management is ofa much more general nature. 
When you declare a.fixed-size multidimensional array, 
you must also spec(f"y the size ofeach dimension when you 
declare the array. (It is not necessary to specifY the size of 
the first dimension in certain situations.) As an example, a 
list ofwords might be defined as char wor dlist 
[8 0] [ 80 ] ;. 

But if'you plan on allocating the memory dynamically, 
as needed within a function, you will need more sophisti
cated operations. You will want your array to act as a 
contiguous block, but separate calls to memory allocation 
functions don't ensure that this will happen. Therefore, 
you must either create your own structure ofblock lists or 
use a heap management library such as Rick Grehan 's 
routines in "If Memory Serves ... " (August 1989 BYTE). 
As you are aware, dynamic arrays are not a trivial prob
lem.-Ben Smith 

Keyboard Guardrails 

I 'm a careless typist. Sometimes I accidentally hit two 
keys at once, or my finger slides off the edge of one key 

onto the next. Why can't someone make guardrails be
tween the keys to prevent this? Can you picture a sort of 
grillwork level with the top of the key to protect the i 
when I almost missed the o? Has anyone ever made such a 
keyboard, or could a manufacturer produce such a grill
work that could simply be laid over a standard keyboard 
to help me avoid these silly errors? 

Sam I. Lerman 
Southfield, MI 

You can get such devices for most computer keyboards 
through a distributor ofoccupational-therapy equipment 
such as Enrichments (P.O. Box 579, Hinsdale, IL 60521, 
(800) 323-5547 or (708) 325-1700). Readers outside the 
U.S. should ask for Joanne Dorris. 

BYTE testing editor Howard Eglowstein has written a 
one-key rollover (i.e., the number ofkeystrokes made ac
tive at a time) keyboard driver for MS-DOS. If you use 
this as your inte1face to your PC, you can limit the 
rollover to one and prevent the double letters that often 
result from pressing more than one key at a time. You can 
find similar programs in many keyboard utility packages. 
Eglowstein 's version, called rollover.com, is available on 
BIX in the FROMBYTE92 listings area. 

-Ben Smith and Howard Eglowstein • 

The BYTE Lab welcomes your questions. Address correspondence 
to Ask BYTE, BYTE, One Phoenix Mill Lane, Peterborough, NH 
03458. You can also send BlX mail c/o "editors. " 

We read every letter, but due to the volume ofmail received, we 
cannot guarantee a response. We edit all letters for clarity and 
brevity. 

http:rollover.com
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Made 

For a free catalog call: 800-553-11 70 
U.S.A. 

International : Australia/lnterworld Electronics 03-563-7066, Canada (Western)/ lnterworld VCR 
604-984-4171 (Toronto office 416-513-7027) , England/Diamond Point International 634-722
390, Finland/Lab Hitech OY 358-0-804-2522, France/Elexo33-1-69302880, Germany/Jupiter 
Electronic Systems 06181 /75041, Israel/ACM Ltd. 972-03-5447885, ltaly/N.C.S. Computer 
Italia 0331 /770-016, Netherlands/ACALAuriema 040-816565, Korea/Sam Boo Enterprise Co. 
82-2-538-4001 , Spain SANTA Barbara SA 34-3-203-9916, Singapore Bliss Services Pte Ltd 
(65) 338-1300.IBM PC-XT, AT, PS/2 and MicroChannel are registered trademarks of IBM Corp. 
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Cjl GUATECH 
662 Wolf Ledges Parkway 

Akron, Ohio 44311 U.S.A. 


216-434-3154 
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The Costof486Poweris Falling Fast. 
AND LODESTAR'S VALUE KEEPS GOING UP: 

•4MB last RAM expandable to 32MB 

•85MB 15ms IDE hard drive w/cache 

• l : l interleave 2H/ 2F IDEcontroller 

• l.2MB 5.25' & l .44MB 3.5' floppy 
drives 

• 16-bit J024x768 SVGA card 
w/ l MBRAM 

•14' J024x768 0.28mm dot pitch 
SVGA color monitor 

• 2 serial. l parallel & 1 game port 

•MS DOS 5.0 & MS Windows 3.1 

•Enhanced JO I -key keyboard 

•High resolution serial mouse 

•Mini-vertical case 

486-SX/ 25 $1299 

CONSIDER THESE 
EISA FEATURES: We've 

carefully designed a 32-bit 

processing solution that breaks 

through the ISA bottleneck 

while maintaining downward 

compatibility with a 16-bit Bus 

for a peak data transfer rate of 

33 MB/ sec. Six , true, fully blown 

EISA Bus Mastering slots plus 

two EISA slave slots so you 

can be assured your EISA 

mastering add-on cards 

will work for you (typical 

8 slave slots won't). 

LODESTAR's bus mastering, intelligent 

expansion cards with their own I / O 

processors operating in parallel with the 

main CPU, frees up your load on the CPU. 

Bus throughput is improved by imple

menting direct memory access (DMA) 

and bus masters. 

Its speedy performance capability 

provides you with an ideal solution for a 

wide range of demanding applications, 

like CAD/ CAM/ CAE, formidable 

database management. image process

ing, artificial intelligence, desktop 

publishing and in the environments of 

network and multiuser systems. 

486 ISA Dataquest 486LB WINstation 486 EISA CADstation 
486/ 33 486DX/ 33 486-DX/33 

•64K ultrafast write-back cache SRAM •2 32-bit Local Bus expansion slots •256K utrafast write-back cache 
!or 32-bit power expandability SRAM. Provides better hit-rate. 

•4MB last RAM expandable to 32MB •64K ultrafast write-back cache SRAM •Built-in 487 math coprocessor & BK 
•Built-in 487 math coprocessor & SK cache in CPU 

• l 30MB J5ms IDE hard drive cache in the CPU •8MB fast RAM 
w/64K cache •4MB fast RAM expandable to 32MB •213MB 13ms IDE drive w/64K cache 

• J 30MB l 5ms IDE drive w /64K cache •High throughput Super IDECaching 
•Teac l.2MB 5.25' & l .44MB 3.5' !loppy •High throughput Super IDE Caching Controller. Reduces average disk seek 
drives Controller. Reduces average disk seek time to 0.2ms 

time to 0.2ms •Teac l.2MB 5.25' & l.44MB 3.5' drives 
•16-bit J024x768 SVGA card •Teac l.2MB 5.25' & l .44MB 3.5' drives •32-bit SVGA card w/ lMB RAM. Up to 
w/ lMBRAM •32-bit Local Bus S3 Graphics Engine 1280xJ024 resolution & 65,674 colors 

w/ IMB VRAM. Up to 1280xl024 • 17' l 280X J024 SVGA non- interlaced 
• 14' SVGA J024 non-interlaced 0.28mm resolution & 32.768 colors color monitor. VESA 72Hz flicker-free 
dot pitch color monitor . VESA 72Hz • 14' J024x768 non-interlaced display 
flicker-free display 0.28mm dot pitch SVGA monitor. •2 serial. I parallel & l game port

VESA 72Hz flicker-free display •MS DOS 5.0, Windows 3. I & mouse 
• 2 serial, I parallel & l game port • 2 serial. I parallel & l game port •Enhanced JOI-key keyboard•MS DOS 5.0, Windows 3. I & mouse 

•MSDOS 5.0 & MS Windows 3. I •Enhanced JOI-key keyboard •Desktop or mid-vertical case 

•Mid-vertical case 486-DX2/50 $3139 
$2199•Enhanced JOI-key keyboard 486-DX2/50 486DX/50 $3229 
$2309•High resolution serial mouse 486DX/ 50 486DX2/ 66 $CALL 

•Desktop case 486DX2/ 66 $CALL Optional: 17' Viewsonic 7 Monitor 

Some ofour mostastute customers 
are buying today, upgrading tamol1flw. 

NowOurCustomers 
Are Getting It Al/

Value, Features 
andPrice.To maximize the useful life of their systems. our customersdepend on 

us. No need for them to unplug an obsolete system. They're using the 
power they need today and, with their LODESTAR StarFlex Series, they'll 
be Up;Jrading simply, painlessly. LODESTAR's unique StarFlex CPU 
sockets are built right into the system. Up;JTadable all the way from 

386DX to 486SX or 486DX, at any clock speed. 

They keep coming to us because most other "uwadable" systems 
require purchase of a special CPU module board. This causes some 
performance loss due to speed adjustment. And they couldn't rely on 

those vendors being there when they needed to up;JTade. Nor could they 
rely on sky-rocketing prices. Sc they've been calling LODESTAR. 

~ 



How thousands ofourcustomers are 


BUYING DIRECT 

When they buy from us, they're 
buying directly from the factory. 
So they get more value with each 
purchase, and are always assured 
their system is backed directly by the 
people who assembled it. 

386-SX Workstation 
386-SX/25 

•2MB RAM expandable to 32MB 

•85MB IDE hard drive w /ooche 

•l : 1 Interleave 2H/ 2F IDE controller 

• l .2MB 5.25' & l .44MB 3.5' floppy 
drives 

•16-blt 1024x768 SVGA oord 
w/ lMBRAM 

•14' 1024x768 0.28mm dot pitch 
SVGA color monitor 

•2sertal, 1 parallel & 1 game port 

•MS DOS 5.0 & MS Windows 3.1 

•Enhanced 101-key keyboard 

•High resolution serial'mouse 

•Mini-vertical case 

386-SX/33 $1139 

YourAssuranceof 
CompleteSatisfaction 

OUR RISK-FREEGUARANTEE 

386-DX Workstation 
386-DX/25 

•4MB RAM expandable to 32MB 

•1'30MB l 5ms IDE hard drive 

w/ 64K cache 


' • l : 1 Interleave 2Hf 2F IDE controller 

• 1.2MB 5.25' & l.44MB 3.5' floppy 
drives 

•16-bit 1024x768 SVGA oord 

w/ lMB RAM 


•14' 1024x768 non-Interlaced 
0.28mm dot pitch SVGA monitor 

•2 serial, 1 parallel & 1game port 

•MS DOS 5.0 & MS Windows 3.1 

•Enhanced 10J.key keyboard 

•High resolution serial mouse 

•Desktop or mini·vertical case 

386-DX/33 $1359 
386-DX/40 $1389 


THESE PRICES 
GUARANTEED 

THROUGH 
DEC.31, 1992 

StarFlex 3 / 486C 
386-DX/25 

•CPU upgradable to 386DX, 486SX. 
486DX, 486DX2. Up to 66MHz 

•64K ultrafast write-back cache SRAM 
expandable to 256K 

•4MB fast RAM expandable to 32MB 
•130MB 15rns IDE drive w/ 64K cache 
• l.2MB 5.25' & l.44MB 3.5' drives 
• !MB SVGA non-interlaced color oord 
• 14' 1024x768 non-interlaced 
0.28mm dot pitch SVGA monitor. 
VFJ:iA 72Hz flicker-free display 

•2 serial. 1 parallel & 1game port 
•MS DOS 5.0. Windows 3.1 & mouse 
•Enhanced 101 -key keyboard 
•Desktop or mini-vertical case 

386-DX/33 $1429 
386-DX/40 $1459 
486-DLC/33 $1669 
486-DX2/50 $1929 
486-DX/50 $2039 
486-DX 2/66 $CAll 

Look for your comprehensive, written guarantee 

when you take delivery of any LODESTAR system. This 

industry-acclaimed, FIVE WAY Personal Warranty proves our 

willingness to stand behind everything you buy from LODESTAR. 

CALL FOR YOUR FREE COPY; we'll fax or mail it immediately. Use the 

LODESTAR FNE·WAY GUARANTEE as your shopping guide; compare and 

question the others before ordering. 

- ....., .~ :.. -=- ~ ··- ~ All speaf1ootlons subject to change without notice. 2-Yem Parts Wancmty applies to advertised LodeStcn systems only. 
Money Back Gucnantee does not include shipping &hand!lng. and all returns must te shipped pre-p:Iid &in reasonable GOVERNMENT. SCHOOL AND CORPORATE' 
condition. Please call to confirm all warranty details. Photography is lot lllusllation only. No SUJchargeon VISA. MasterCard 

ORDERS WELCOME. TO RECENE YOUR EJru; COPY &01scover. Purchase orders are accepted on approved credit. California orders add 8.25% sales tax. All prcduci names. 
OF OUR PRODUCT CATALOG. JUST CALL. trademarks and 1egistered Uademarks are the property of their respecbve comp:mies. © 1992LOOeStar Computer Corp. 
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SHARP 

mmPJUZ 

MEMORY ... 

YOU JUST CAN'T DO WITHOUT IT. 

Picture this: 
You bought a new software package. You try it out on your computer and soon find yourself working for hours on 
a sophisticated graphic design. While scrolling through your worksheet, it feels like you are moving through 
pudding . Your hard disk has a tough time trying to catch up. You then try to print, but the laser printer's buffer is 
full. You reset it, try again, and find that it spits out only part of your beautiful graphic.. .. 

No problem! 
We'll take it from here. With our JetRam™ line that supports the leading brands of laser printers and PcRam™ 
line that upgrades your Notebook, Laptop or Desktop computers, Transcend can help solve your memory 
problems. 

What you get from our memory upgrades 
• 	 Life time warranty on all our products 
• 	 Full memory lines support a variety of brand 

names of laser printers and PCs 
• 	 High quality at a reasonable price 
• 	 Easy-to-install 

Office hours: 6:00 a.m. to 6:00 p.m. Mon. to Fri. 
"You order in the morning, we will ship in the 

afternoon.'' 

. (¥)~ ~~~ EPSON Panasonic NEC 
TOSHIBA Ql\D\TA ~, QMS :If 
ii Awle ~~ blcthf3' IN~ 
• All brand names are registered trademarks of their respective o;.-vners. 

Transcend Information Inc.Transcend 104 Exchange Place, 	 3FI., No. 465, Chung Hsiao East Road, 
Pomona, CA 91768 U.S.A. Sec. 6, Taipei, Taiwan, R.0.C.Your Supplier, Your Partner, 
TEL: (714) 598-5500 	 TEL: (886) 2-7881000 Your Friend. 
FAX: (714) 598-5050, (714) 598-6050 FAX: (886) 2-7881919, 7889191 
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Isn't It Time You Played

David Leadbetter's Greens? 


I 

I f water hazards are becoming too 

hazardous for yo u, then play David 

leadbetter's Greens. It 's the 3-D golf 

simulation that improves your game. 

The golf instructor who helped Ian 

Baker-Finch, Nick Faldo , and Nick 

Price become champions can help you 

ri se from course duffer to club pro. 

Under his guidance, yo u' ll adjust 

stance, S\v ing, tee, and ball positions. 

You' ll view shots from seven different 

angles. And you 'II even review your per

fo rmance th ro ugh sli ck instant replays 

and graphic hole-by-hole analysis. 

David leadbetter's Greens from 

l'viicroP rose. It's the computer golf game 

you 've been wading fo r. 

Visit your local retail 
catalogue, dial F-8Q() 
$~~-i'LAll. 



Sul-?_er Selection. 
uper Service. Super DirectM! 

·;~~;~~~·~~~·;5~"''''~"""''""'""";~·~·~;~;~·~~~..........................................i~~;g··· ~~·;~·;~··· ·· ······· 

Full y Upgradable Intel 80486 CPU $1 599 
4MB RAM - 256K Cache ' hour shipping: 
2HlMB 12ms Hard Drive w/cache 

420MB with Stacker® 

Non-Interlaced 14" Super VGA 
$4-;6-:~3-;~-z -e
486DX2·50MHz 

Need a full y-loaded, value

packed '486 right now? No 

.,.,'l#as'P"
iii" - " ..... ,....
.•• t,,.......... 

•• zt11P .... 

·• rrr 

Color Monitor 

24 Bit IM B Graphics Accelerator 
Super VGA Video Carel 
Up to 16 Million Colors 

I.2MB 5.25" Floppy Dri ve 

l .44MB 3.5" Floppy Drive 

2 Serial Ports. I Parallel. I Game Port 

Enhanced I0 I Key Keyboard 

MS -DOS 5.0 

Mouse 

Desk top Case. Fu ll Verti cal 
Avai lab le 

Stacker and Dr. Solomon's 

Ant i-Viru sTM Software 

CD-ROM 
Tulon~· ~ r.A-.100~;~ · ....... _

Internal , 380ms access Lime, 32KB 
buffer, fast transfer rate. $279 

Sony S-535 

Internal , 340ms access time, SKB 
buffer. I50KB/second transfer rate. 

$399 

TalonHighPerformance TA-200 

Internal , 280ms access time, 64KB 
buffer, 300KB/second transfer rate. 

$599 

. 

.&. 

~ 


$1,999 

486·50MHz 

$2,099 

486ox2-66MHz 

$2,299 


Free with any CD-ROM drive
·1992 Multimedia Encyclopedia 
·Stereo Headphones 
·Reference Library 
·Game Pack. 

1992 Toolworks Multi-media 
Encyclopedia - complete 21volume 
set. Over 33,000 articles with 3,000 
pictures, 250 maps , 35 minutes of 
video, 35 minutes of sound record
ings and 55 video sequences. 

,.. + . ~ : . ... 
CHARGEm... .....";; .. ... 

problem! We've specially 
configuredand pre-built our 
hottestse ll ing systems and 
they 're ready to ship today! Place 
your orderbefore5 P.M. (MST) 

and we' ll ship your computer 
within24hours' 

*The fine print. 
· This offer is good as long as 

these pre-built systems are 

in stock. 
· Order by 5 P.M. (MST) 


Monday thru Friday. 

· Order is subject to credit 


approval. P.O.'s subject to 

additio nal conditions. 


· You must order a 486 ISA as 
li sted here (C ustom orders 
take a tad longer). 

CD Software-Pickany 5for$99* 

Nat'I ParksAircrafl Encyc lopedia 
Bible Library Plant Doctor 
Career Opponunities Reference Library 

Sound WorksCIA Factbook 
Civil War Space-Apollo 
European Monarchs Timetable of Ans 
Game Pack ll Timetable of Sci. 
Guinness Disc USA State Fact 
Great Cities (MM) Book 
Interactive Storytime US Atlas 
KGB Factbook US Civics 
Korea US President s 
MM Mavis Beacon Vietnam 
Teaches Typi ng World Atlas 

N. American Indians World War II 
*with purchase ofa CD-ROM Drive 



1OOO's ofProducts. 
Hard Drives 
International and 

120MB to 21OOMB Hard Drives 


120MB IDE 

Talon TA3020A, I6ms. 3.5' J "H 

Bare $279 8 Bit Kit $3 19 

16 Bit Kit $299 

520MB • IDE/SCSI 

Fujitsu FJ2624S, I2ms 3.5" HH 

Barc$999 16 Bit Kit (IDE) $ 1.019 

16 Bit Kit (SCSI) $1,1 49 

1350MB SCSI 

Micropolis MCI528-1 5, 14ms 5.25" FH 


Bmd l,799 16 BitKit $1,949 


170MB IDE 

Western Digi t<~ WD2I70A, I21rn 3.5" J "H 


Bare $349 16 Bi t Kit $369 


660MB SCSI 

Micropoli s MCl624, 15ms 5.25" I-I H 


Bare$ 1,199 16BitKit $1,349 


1752MB SCSI 

Fujitsu FJ2652S. 11 ms 5.25" FH 

Bare $2,749 16 Bit Kit $2,899 

.T~P~..~f!.q,~~P~...... ....................... ............................ ........ .. 

Standard QIC 80 auaches to ex isti ng 
noppy controller or dedicated unit. 
w/ data compression. 2-3MB/min. 

Talon 

I20MB includes one tape 
250MB includes one tape 

Colorado 

120MB 
250M B 

Printers 

$189 
$249 

$199 
$259 

................ ...................... ............ 
Canon 

BJ-IOex Bubble Jet $289 
BJ-20 Bubble Jet S379 
BJ -200 Bubble Jet S3S9 
BJ-300 Bubble Jet $4 19 
BJ-330 Bubble Jet $579 
BJ C-SOOColor Bubble Jct $1,899 
BJC-S20(SCSI) Color 

Bubble Jet $1,999 
LBP-4LITE Laser Bea m $759 
LBP-4Plus Laser Beam $899 
LBP-8 MARK Ill Laser Beam $1,499 

NEC 

P3200 - SK, up to 216 CPS S229 
P6200 - 80K, up to 300 CPS S409 
P3300 - SK, up to 216 CPS S329 
P6300 - SOK, up to 300 CPS $629 
P9300 - SOK, up to 400 CPS $829 

Price., :ind avaibbility .\ubjcct to di;mgc without notice. All item

WangDAT 9 

TapeBackups 

2GB 3100 Internal Kit 
2GB 3100 Ex ternal Kit 

4GB 3200 Internal Kit 
4GB 3200 Ex ternal Kit 

Monitors 

$1,199 
$1,299 

s1.399 
s1.499 

............................ ......... ............. 
TVM 

Medi aScan 4A+ 14 " $3 19 
Low Radi ati on 5A+ 15" S459 
Medi aScan 6A IT SJ.039 

NSA/Hitachi 

SupcrScanT" 15 (C MI5S4) $579 
SuperScanTM 17 (C M1785) $1,099 
SuperScan,." 20 (C M2085) $1,499 

NEC 

Multi Sync 3FGx 15" $639 
Mu lt iSync 4FG 15" $749 
MultiSync 5FG 17" $1,349 
Mu ltiSync 6FG 21" $2,359 

Cal/Now! 

210MB @ • IDE 

WestemDigital WD2200A, 12ms 3.5" J "H 


Bare S399 16 Bit Kit $41 9 


1080MB • SCSI 

Fujitsu FJ2266S, 14.5ms 5.25" FH 

Bare $1,499 16 Bit Kit $1,649 

2100MB SCSI 

Micropolis MC I924, 11ms5.25" FI-I 
Bare $3,199 16 Bit Kit $3,349 

.!?.~r.!.1..9.Y.!!.f ......• .... 

Removable media. offers a 90 Pro 
internal drive, SCS I adapter by 
Rancho Technology 360MB of 
storage. 2 90MB cartridges and 
Stacker®di sk compression 
soft ware. 
Internal Kit $499 
Ex tra Cartridges $ 149 
3 Pack of Cartridges $4 19 

l·MEGJt 

Software 
Automap 
Lot us SmartSuite fo r Windows 
Microsoft Excel 4.0 
Microso J't Word 2.0 
Paradox 4.0 

$49 
$4 19 
$295 
$295 
$499 

N.~~~t~!.rJ9................. 

LANtasti c®AE-2TM 
Ethernet Starter Kit (!SA) $479 
LANtastic AE-3TM 
Ethernet Starter Kit (!SA) $549 

Other Networking 
Products Available. 

ORACLE. 
All versions and 

upgrades available . 

at the lowest prices. 
I 

Super 
Direcf 
.way! 

~ arc NEW. f'Q., a~· ~'L'plcll frum qua lified buyer~- Ne! ~ O. Al'O/Fl'O urdc r~ add $ 16 for US Posl Exprcs~ Mail. POs, JO-Day 
GuJr:m!L'C and I· Yc;ir lkplaccnlf.!HI l'olky may h;1l'c ,omc restriction\. Shipping h non- n:fundabk . All 1r;1Jcm;1rks arc the prupcrtic• 11f their respective owners. l ntd lnsi1k is ;1 rcgislcrcd lr:1<lcmark 
uf Imel Corporation. Lca~ing av;1ilahk for hu,inc~~c.. . 1~2 

Insight have joined 
forces to bring youa 
superstore in your mailbox. We 

offer the ultimateselection of 
today'smost popular hardware and 

software, with the most affordable 

prices. Get Insight'ssuperior 

service and support,plus 1OOO's of 

products to choose from. It's the 
Super DirectrM way to have it all 

direct toyour door faster thana 

speeding bullet. 

Super selection. 
You'll findeverythingyouneed at 
Insight. From high-capacity, 
high- performance storage 
products tocomputer systems, 
peripherals,software and more. If 
youdon't see the product you 
need,callus. Wehave IOOO's of 
products in stock. 

Super service. 
•30-Day"Worry-Free"Money 

Back Guarantee 
•Federal Express Delivery 

•T0!1-Free Technieal Support 
7Days aWeek 

•Payment OptionsGalore 

~~ .. 
•Order 24hrs aDay, 

•OneYear Parts &Labor Wammty/ 
Replacement Policy 

•Special National Accounts 
Department for Larger Customers 

Super Direct '" 
Order24 Hours aDay 
800-!198-8040 
National Accounts -P.O.'s 

800-998-8014 

A:PO/FPQ/Jntemational 

602-350- 1145 

FAX 602-350-1188 


Insight Distn'butionNetwork Inc. 
1912W. FounhSt. 
Tempe, AZ 8528 I 
PH.602/350-1128 
FAX 6021350- 1150 

Source CodeCAW 

~-• Buy the 

http:11ms5.25


E1HERNET COAX PRODUCTS POWER BACKUP 


• Whether this is your first experience 
at networking or youare acertified 
engineer, the professionals at 
Network Express are ready to help. 
Call or FAX us your requ irements. 

• Over 5,000 proven NETWORK 
PRODUCl'Sfrom more than 200 
manufacturers. 

• Novell, IBM, and Artisoft trained 
sales consultants to serve you. 

• The fo llowing list of products 
represents a small portion of the 
selection available. Please call for 
any networking needs... we'll try to 
help. 

FILE SERVERS 

2,899 
MICRON/CS
486-66MHZ 
EISA Server 
• 8MBRAM 
•Expands to 

64MBon MLB 
• 2S6K Cache 
• 300 Watt 

Power Supply
• 2 Serial, l 

Parallel & FDD 
Controller 

• Monochrome 

• ~~f~~yslots 
• 6 -S.2S Bays
• 2- 3.S Drive 

Bays 

TAPE DRIVES 
ADIC Data 8000i BGB Internal ............2,49S. 

ADIC Data 8000e 8GB External .......... 2,89S. 

ADIC Data 8000/Novell Software ............2SO. 

ADIC !SA SCSI Adapter .......................... .. 2SO. 

Colorado DJ-IO 120MB lnternal ..............219. 

Colorado DJ-20 2SOMB lnternal ..............279. 

Colorado QFA-700MB ............................. 799. 

Colorado QFA-ISAAdapter ......................279. 

Colorado DT-700 Tapes 5 pack.. .. .. ..;....... l9S. 

Colorado Q!C-80 120/2SOMB 3pack.........69. 

Colorado QIC-80 l20/2SOMB 6pack....... l29. 

Gigatrend SL 414 TRB SCSI 4GB ..........4,99S. 

Gigatrend SL 422 l-2 GB Internal ........3,49S. 


LAN SERVER DEVICES 
Castelle FAXpress Fax Server...............2,79S.

Castelle Jetpress Print Server........ ...49S. 

Castellel.anpress IP3S ................ .. ......S49. 

Castelle Lan press 2P2S ...................... .. .....69S. 

3COM Netliuilder Bridges+ Routers ......Call 
Intel Netport Print Server .............. .......... .499. 

M1crotesf Ethernet Lan Modem ...... ..... l,S9S. 
U.S. Robotics LanModem .. .. ................ .. ... 719. 


tdp;.1,&ff1;t·Wi&ff1@;@ 
AU l-BNC Transceiver .......... .. ....................69. 

AU l-10 BaseT Transceiver..... ...69. 

Dual Port Thin Coax Repeater.. ...............469. 

IMC Quad Port Repeater BNC ................. 7S9. 

IMC PcNIC Basket PLUS.......... .. .. 699. 

IMC Fiber Optic Transceiver .. .. .... .. ..........279. 


Business Hours: 
M-F - 8:30AM - 9PM EST 

Saturday lOAM - 4PM 


Address: 
1611 Northgate Blvd. 

Sarasota, FL 34234 AD •N119 


TOKEN RING 
IBM 8228 MAU Multi Access Unit ..........469. 
IBM 16/4 Token Ring ISA or MCA ..........639. 
IBM 4 MBS Token Ring Adapter ..............294. 
PROTEON 16/4 Token Ring Adapter ......S99. 
PROTEON EISA BusMasterl 6/4 Adapter899. 

SCSI HARD DRIVES 

s1 ,795 
Mcp"°" 

Panther 1'0-IZS 1.0GB 13MS ............ 1,79S.

Panther Pl-l7S l.SGB13MS .............2, 19S. 


C""'••••~n..,.......... 

CP3360/4 !DE/SCSI 362 MB l2MS ........89S. 

CP3S40/4 IDE/SCSl S43 MB 12MS ..... 1,079. 

c0 

FUJITSU 
S Year Warranty from Manufacturer 


M2623S 42S MB 12MS 3.S" ....... 1,079.

M2624S S20MB 12MS 3.S" ....... 1,149.

M2266SA I.I GB ISMS S.2S"..... l,799. 


MICROPOLIS 
2 Year - 24 Hours+ 5 Year Mfg. Warranty

MC1684HS 340MB 14MS S.2SHH 1,049. 
MCIS88HS 668MB l6MS S.2S"..... l,349. 
MCIS98 !.OGB l4MS S.2S"..... l ,89S. 
MCIS28 l.3GB 14MS S.2S"..... l ,99S . 
MCIS48 l.7GB l4MS S.2S"..... 2,49S. 
Radian arrays available .............................ca ll 

&Seagate 
ST2383N 240MB 12MS S.2S" ............669. 

ST4766N 660MB ISMS S.2S" ......... l ,399. 

ST41200N 1.0GB ISMS S.2S" ......... 1,899.

ST4 16SON 1.4GB ISMS S.2S" .........2,329. 


SCSI CONTROLLERS 
Adaptec IS42BK SCSI Host Kit ................299. 
Always IN2000 16 Bit SCSI Adapter ........ 199. 
DPT Smart Cache PLUS SCSI ISA ............ .499. 
DPT Smart Cache PLUS SCSI EISA ...... ...S99. 
ULTRA Star 24F EISA SCSI... .. ....44S. 
ULTRA Star !SC IDE w/IMB .. 279. 

CABLING 
BNC Crimp StY,le Connectors ..................3.00 

BNC Twist-on Connectors .......................3.7S 

BNC T-Connectors .............. ........ .. .. .........4.00 

BNC S2 ohm Terminators................ ........3.00 

BNC Crimµ,ing Tool ..................................99. 

RGSS A/U Coax Cable.... .. ...........30( ft. 

RJ 4S Connectors ................................ 7S(.ea.

R] 4S Crimping Tool ...................................29. 

8 Conductor lOBaseT Cable .................28( ft. 

Token Ring 8' Patch Cable.... .... .. ... 24. 

ALTA 16BIT 
BNC& lOBaseT 
Combination Adapter 

: ~~Je'lnSfr~p~tiEJ\'.J Indicators • S Year 
Warranty• Manufactured in the U.S.A. 

• Novell®BOOT ROM $29 

Adapters 
ALTA NEZOOO 16 Bit IOBT &BNC .......... 129. 

3COM 3CS07 Etherlink 16 BNC S+ .......279. 

3COM 3CS03 Etherlink II BNC ............... 179. 

3COM 3CS03 Etherlink II BNC S+ .... ...... IS9. 

3COM 3CS27 Etherlink 32MCA BNC ....669. 

Eagle/Anthem NEZOOO 16Bit BNC ..........169. 

Intel Ether Express 16 BNC .................... .. 139. 

SMC/WO Ethercard +Elite 16 BNC ........ 149. 

SMC/WD Ethercard +Elite 16 Qty 6+..... 13S. 

SMC/WD Elite/a Coax or IOBT ...............229. 

SMC EISA Dual Port BNC ........................?ZS. 

Xircom Pocket Adapter BNC ...... .............329. 


10BASET PRODUCTS 
ALTA 16BIT 

lOBaseT Adapter 


: ~~Je'lnS~~p~tiEJ\'.i S119 
Indicators• SYear 
Warranty • Manufactured 
in the U.S.A. 

Accton 16 Bit IOBT...... .. ................. 12S. 

Alta NEZOOO 16 Bit IOBT .. .... ................. 11 9. 

3COM 3CS03-1 6-TP 16 BIT ..................... 189. 

Gateway Ethertwist IOBT 32 BIT EISA ....S49. 

Intel Etherexpress 16- JOBT .. .. .............. .. 139. 

SMC/WD Etliernet+Elite l6BIT ...... ......... IS9. 

SMC/WD Ethernet+~lite 16BIT 6+ .......... 139. 


12 +2 PORT lOBaseT HUB 
• 12 - IOBaseT Ports 
•I -Coax Port• 1-AUI CAlllll5 

Port• 2 - Cascadable Ports Y6tiJ 
• 26 - LINK/Rx LED's • IEEE 

802.3 Ethernet Compliant Repeater 
• Rack Mountable 19" Slimline Case 
Asante' 8 Port IOBT Hub..........................329. 

3COM Linkbuilder 12 Port IOBT ...... .... .. 799. 

David Systems Expressnet 12.. .. ......8S9. 

Gateway 8 Port Hub ................................349. 

lntellicom 6 Port IOBT Hub w/BNC........ 279. 

lnterlan 36 Port IOBT ...........................6,699. 

NE 12 Port JOBT ......................... ..49S. 

SMC Elite 3608 8 Port ........ ........ ............ .369. 

Synoptics 2800 IOBT .... ...........................87S. 

Thomas Conrad 8 Port .. ..........................4S9. 

D.S.I. Expressnet 12 Chassis .....................8S9. 


ARCNET PRODUCTS 
ArC11et Adapter

16 BIT Star/BUS
Twisted Pair 

&Coax 

s79 
CNET 4 Port Passive Hub ...........................29. 
Active Hub 8 Port .................. ................... 139. 
SMC PC130 8 Bit ............................ .......... ..99. 
SMC ArcNet TP Repeater.. ........................249. 
Thomas Conrad 100 Mbps ISA Mapter .. .499. 
Thomas Conrad 100 Mbps 8 Port Hub.l,349. 
Thomas Conrad 100 MbP.S MC Adapter .. 699. 
Xi rcom Pocket ArcNet Aaapter.............. .. 269. 

#~'" GIJ~~ NETWORK EXPRESS 

~v1-800-846-9899 

s1NcE ,~coro 24 HOUR TOLL FREE 

fAX· 1-800-333-5841 ·FAX 
VOICE 1-813-359-2876 • FAX 1-813-355-5841 

Don't Pay NE$ 
SMART UPS 400 .............. ........ .499..........349. 

SMART UPS 600 .......................599..........449. 

SMART UPS 900 .......................999........ ..649. 

SMART UPS 1250 .................. 1,249..........869. 

SMART UPS 1250 ....... Rack Mount.. ....... 949. 

SMART UPS 2000 .......... .. .. .. .. 1,999.......1,399. 

BACK UPS 2S0...................... .. .. 169.......... 109. 

BACK UPS 400 ...................... .... 249..........179. 

BACK UPS 4S0 ..........................329..........219. 

BACK UPS 600 ................ .. .. .... .. 449..........299. 

BACK UPS 900 .................... ......S99..........439. 

BACK UPS l2S0...... .. ................ 799..........S49. 

l'owerchute for Netware ............99............ 79. 

Powerchute LanManager ...........99............79. 

Powerchute for UNIX .. ............149.. .. ...... 109. 

Interface Cable for Artisoft 4.x ..39............35. 

Surge Arrest PLUS with Tel ........99............S9. 

Surge Arrest PLUS .......................S9............39. 


Equipment Warranted up to 

SZ5,000. by American Power 


OPTICAL STORAGE 

Pinnacle PMO INTERNAL 
650MB Optical 
Hard Disk S3,295 
Pinnacle CD-ROM lnternal.......................339. 

Sony 128MB 0Qtical Media ........................S9. 

Pinnacle REO BOMBOptical................ l,79S.

Pinnacle PMO 6SOMB rnternal ............3,29S. 

Panasonic 940MB WORM W/1 F...........2,89S. 

ADIC 600MB R/W 67MS Optical .........S,99S. 


Network Express Policies... 
• 30 Day Satisfaction Guaranteed 

Evaluation Period. Sor,ry, but no 
refund can be made after 30 days
from invoice date. Products must 
be in new condition with all 
manuals, boxes, and received 
materials. Opened software 
packages not returnable. RMA 
required. 

•Full Manufacturer's Warranty on 
all products. 

•Same Day Shipping & Overnight
Delivery available on most orders. 

• Government, Education, and 
Corporate Purchase Orders 
welcomed, subject to approval. 

•Shipping Charges Not Refundable. 
•Prices, Specifications & 

Availability subject to change
without notice. 

•We Export. 

~ftvgi1n~re~~;~d 31~~~~~· :~ \~a~e~~~~fo7~h~fr 
~eJ~A'~ft~~~S6~~:in~~~~tge~f~;.6;~'Ll~~f;~e 
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Discover, VISA, MasterCard, Diners Club, American 
Express, Carte Blanc/Je Accepted. Nm~ A S11rc/Jarge. 
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So the novelty of flying wore off a long 

time ago. Cancel those reservations and strap 

yourself into the cockpit of the F-15 Strike 

through war theaters around 

the world. Blasting enemy 

fighters to smithereens 

Devastating strategic targets in 

dangerous bombing runs. 

But when's the last 

time you had fun 

flying first class? 

F-15 Strike Eagle III from MicroProse. 

To get your copy, visit your favorite 

computer game retailer today. 

.........""PROSE"·· 
---~·~- ..,..,.. 
:~==~=~~ 

E t, l E R I A I N M E N • • S 0 ~ I \'11 A R E 

SERIOUSLY FUN SOFTWARE 

THIS Is ONE FLIGHT 

You DEFINITELY WON'T 

BE SLEEPING THROUGH. 


Performing fantastic aerial aerobics. 

And dogfighting against a friend via 

the-art graphics. Sure, it's not like flying first class. 

Name ____________ 

Address ---------- 

City______ State __Zip __ 


© 1992 MicroProse Softwore. Inc. ALL RIGHTS RESERVED. 

Available for IBM-PC/Compatibles. 
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Get More Petformance From Your PC System 

~MOTHERBOARDS 

Buy Smart... Buy RMB Upgradable Motherboards 
Model No Memory 2 Mb 4Mb 8Mb 16 Mb 32Mb 

386 SX-25 '139 '215 '291 '443 '719 NA 

386 SX-33 16k cache ' 159 '235 '311 '463 '739 NA 

* 386 DX-33 Up,ir1u/a/Jle to 486DX '245 NA '397 '549 '825 '1405 

* 486 SX-25 Local Bus Slot '319 NA '471 '623 '899 '1479 

* 486 DX-33 '599 NA ' 751 '903 '1179 '1759 

*** 486 DX-33 Local Bus Slot '675 NA '822 '979 '1255 '1835 

*** 486 DX-50 Local Bus Slot ' 799 NA '963 '1127 '1379 '1959 

*** 486 DX-50 EISA w/Overdrive '1075 NA '1239 ' 1403 '1655 '2235 

*** 486 DX-2/66 Local Bus Slot 'l250 NA '1414 '1578 '1830 '2410 
•64k Cache Memory **1 28k Cache Memory ***256k Cache Memory 

Future Ungradability: 486 DX-33 to-> DX-2/66 MHz or 486 DX-50 to-> DX-2/100 MHz 

486DX-SO MHz EISA only s11SO 
Overdrive socket for easy 486DX-2 I 00 MHz upgrade. Local Bus Slot 
• SIS ATQ ch ipset • AM I Bios • Intel CPU 

\liDEO PRODUCTS 
14" Super VGA Displays (interlaced) 
Magnavox• CM9079 SVGA w/0.39 dot pitch $259.00 
Aamazing" CM8489GX SVGA w/0.39 dot pitch $213.00 
CTX" CVP-5439A SVGA w/0.39 clot pitch $229.00 
Magnavox• CM9089 SVGA w/0.28 dot pitch $289.00Floppy Drives 
Aamazing" CM8428SX SVGA w/0.28 dot pitch $266.00

Epson• 	 l. 2M 5.25" half height drive $69.00 
CTX" CVP-5468A SVGA w/0.28 clot pitch $269.00Epson• l .44M 3.5" in a 5.25" frame $69.00 

Teac• 1.44M 3.5" drive $59.00 
Epson• 2.88M 3.5" in a 5.25" frame 14" Super VGA Displays (non-interlaced) 

with con troll er card $169.00 Aamazing" CM8428MX SVGA w/0.28 dot pitch $298.00 
CTX" CVP-5468NI SVGA w/0.28 dot pitch $306.00 

Hard Drives 
Conner" CP-3000 40 Meg IDE 15" Display (Ralin's choice for Windows users) 

with 28ms access time $169.00 CTX" CPS-1560 Flat Square Tube SVGA w/0.28 $475.00 
Maxtor' 7080A 80 Meg IDE 

with 17ms access time $229.00 17" Display (for the serious Windows user)
Maxtor' 	 7120A 120 Meg IDE CTX CPS- 1760 Flat Square Tube 

with I Sms access time $289.00 1280 x 1024 w/0.28 	 $865.00
Maxtor' 	 72 13A 213 Meg JOE 

with 15ms access time $399.00 20" DisplayMaxtor' 	 LXT-340A 340 Meg !DE 
Magnavox 20CM64 1280 x 1024 with 13ms access time $769.00 

w/0.31 dot pitch $1275.00 

Tape Backups 
Video Cards Colorado" DJ'IO Jumbo 120 Mb 

QIC-40 internal $197.00 RMB Trident 8900C w/lMb up to 1024 x 768 
Colorado' DJ-20 Jumbo 250 Mb Non-interlaced $75.00 

QIC-80 internal $257.00 RMB Windows Accelorator $75.00 

The RMB Advantage 
MIS managers from across the country are 
discovering the advantages of upgrading 
with RMB Motherboards: 

• 	 Save hundreds or even thousands of 
dollars by avoiding replacement costs 
with upgrades. 

• 	 Every RMB Motherboard with SIMM 
memory comes with the memory 
completely installed, burned-in and 
fully tested.to assure quality performance. 

• 	 Take the RMB challenge! If you 
have an entire department to upgrade, 
try one RMB Motherboard for 30 days. 
If you're not completely satisfied, return 
it for a full refund.* 

*Ralin will refund full product price. 
Price will reflect purchase price or current 
market price, whichever is lower. 

Desktop Case 
5-bays (3) 5.25; (2) 3.5" 
16.3"w x 16"d x 7"h 

$87.00 

200 watt power supply 

Mini Tower 
4-bays (2) 5.25;' (2) 3.5" 
7"w x 16"d x 13.6"h 
200 watt power supply 

$75.00 

Full Tower 
9-bays (6) 5.25; (3) 3.5" 
Digital Display. 
230 watt power supply 

Mid Tower Version 

$139.00 

$115.00 

Call l-800-752-9512 today and talk to the 

Raiin Policies 
• Prices and availability subject to change. • Not responsible for compat ibility problems and typos . To insure your shipment arrives when you need it, Ralin uses 
• Purchase orders afe accepted, subject to approval. • 30 day guarantee does not apply to software. Defective software only the most reputable modes o{ transportation available: 
• We do not charge you r card until order is piocessed. exchanged only. 
• Incomplete returns a re subject to a service charge. • APO and FPO's please ca ll for shipping charges or for credit card orders 
• All returns other than exchanged items inrur a IO'Yi 1re-stocking fee. leave blank when mailing order and applicable charges will be added. 

274 B Y T E • DECEMBER 1992 

http:tested.to


' 

For a Lot Less Than You lbink. 


Ralin has sold thousands of 
upgrade components to 

Fortune lOOO's, government agencies 
and home/office users and has 
the experience you.need to make 
upgrading easy and affordable. 
With Ralin's unprecedented same 
day shipping policy, your compo
nents and equipment arrive when 
you need them. Call Ralin today... 
and be upgraded tomorrow. 

M onEM UPGRADES J>Rim'ERS 
EPSON® Zoom Telephonies 

Zoom modems rate at the top of their class for The solution to 
compatibi li ty and performance. The recipient all your home and 
of numerous Editors' Choice awards, Zoom office printing needs. 
modems offer the quality and dependability Crisp, clean 24-pin print 
that you require at a price that makes them a true va lue. quality that you expect from 
All Zoom modems are backed by a 7 year warranty and are made in the USA. Epson and a unique SO sheet 

tray that makes continuous s191002400 bps w/RPI compatible v.42bis and (AMC) internal $ 49.00 feed paper a thing of the past. 
MNP 2-5 . (AMX) external $ 65.00 

AP-3250 •24 pin LQ
2400 bps w/ v.42bis and MNP 2-5 (AFC) internal $ 59.95 •200 cps draft I 72 cps LQ 
9600 send & 4800 receive Fax (AFX) external $ 79.95 •llk buffer 
2400 bps w/ 9600 bps send/receive Fax (FC 9624) internal $ 79.95 •S letter qua lity fonts & 2 scalable fonts 

(FX 9624) external $ 95.00 •Two year warranty 

9600 bps modem w/ v.32, v.42bis, MNP2-5 (VP-V32) internal $ 199.00 
(VX-V32) external $ 199.00 

14,400 bps modem w/ v.32bis, v.32, v.42bis, (VFP-V32bis*) internal $ 229.00 
MNP 2-5 and 9600 bps send/receive Fax (VFX-V32bis*) external $ 269.00 
2400 bps modem w/.42 bis and MNP 2-5, PKT Pocket/Fax Modem $ 89.95 
9600 bps send and 4800 bps receive Fax 

•w1 NFAX softwa re option available for SI 5 if purchased wit h VFP-V32bis o r VFX-V32bis modem. 

M Pc UPGRADES 

I I 
CJ • 

I ~ - 1 
Magnavox"' Philips'" . Sound Blaster 
CDD-461MM $329.00 CM 205XBK $329.00 Pro Basic $179.00 
Combination external MPC CD-ROM Internal MPC CD-ROM player All the features of the ful l 

·drive and CD-audio player. Sound Blaster Pro except 


the MIDI interface.
CM 205XRS $379.00 
2 FREE CD-ROM 's included'!CDD-461GY $399.00 Includes: Groliers Encyclopedia 


Includes: Groliers Encyclopedia and PC SIG 

(MPC version), PC Glade/USA/ 

Geo Jigsaw, Microsoft Bookshelf, 

PC SIG Library 


Hours: 8:00 am to 7:00 pm Monday-Friday 

Customer Service: 716-674-6267 

Fax: 716-674-2108 


WE ACCEPT: El I VISA I 
Circle 229 on Inquiry Card (RESELLERS: 230). 

9-Pin Printers 
AP-2250 240/48 cps 
LX-810 240/48 cps 
FX-850 264/54 cps 
FX-1050 264/54 cps 
DFX-5000 533 cps 
DFX-8000 1066 cps 

24-Pin Printers · 
LQ-570 252/84 cps 
LQ-870 330/110 cps 
LQ-1070 252/84 cps 
LQ-1170 330/l lO cps 
LQ-2550 400/133 cps 

Star Micronics'" 
NX-1001 180/45 cps 
NX-1020R 9-pin color printer 
NX-2430 24-pin printer 
NX-2420R 24-pin color printer 
SJ-48 In kjet 

M ATH CO-PROCESSORS 

Cyrix®S25 
for 386 SX-16, 20 or 25 MHz $69.00 

Cyrix® 033 
for 386 DX-16, 20, 25 or 33 MHz $87.00 

Cyrix® 040 
for 386 DX-16, 20, 25, 33 or 40 MHz $110.00 

WHOLESALERS, INC. 
P.O. Box 450 
Orchard Park, New York 14127 
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$133.00 
$167.00 
$288.00 
$377.00 

$1265.00 
$2145.00 

$259.00 
$435.00 
$369.00 
$575.00 
$849.00 

$129.00 
$172.00 
$239.00 
$279.00 
$289.00 



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

BRAND NAMES 

Notebook 386SLC-120MB ....... ...... ...... CALL 
Notebook 486SLC-120MB ...... .. .. .. .... ... CALL 
PS/2-486-33-400MB .. .... .. ...... .... .... .... CALL 
95 Server 1GB .... .................. ... .. .. .. .... .. CALL 

*** Monitor Extra*** 

~~EVERE){-

MEGACUBE EISA BUS 
486-33 MHz System 
8 meg, 128K Cache, SCSI .......................3695 
486/33 MHz System 
4 meg, 256K Cache, 1.2 & 
200 meg drives, SVGA Combo................2995 
Carrier 386sx/25 Mhz Notebook 
4 meg, 120 meg Hard Dri ve, VGA .........2195 

Powe r Premium 4/50 ............ .. .... .. ......2290 

Power Pre mium 4/33 .... ............. .. .......1995 

Power Premium 4/25s ........................1725 


HARD DI SK & MONITOR EXTRA 


CD ROM/Multi Media 

NEC CD ROM 37M-Gallery ........ .....570 

NEC CD ROM 74M-Gallery .............680 

Sound Blaster Pro ..........................205 


LOW 

PRICES 


LEADER 

SINCE 1983 


We export to Europe, Asia 

& the Far East 


We Honor Manufacturer's 

Warranties 


Call for details 

NOTEBOOKS 
Tl Trave lMate 4000, 386SX, 120 meg ............ .. ... CALL 

Compaq L TE Lite386SL .. . .......................... CALL 

Toshiba 2200SX, 80 meg .. . .. .... .. .CALL 

Toshiba 4400SXC, 120 meg ...............................CALL 

Toshiba 6400SXC, 120 meg .............CALL 

Toshiba 3300SL, 80 meg .. . , ..............................CALL 


AST 
Power Exec 386SX/25, 80 meg .... .. .......1625 

Power Exec 386SX/25C, 80 meg ......... 2735 

Power Exec 386/25SL, 123 meg W ....... 2475 

Power Exec 386/25SLC, 83 meg .........................3175 


Call fo r pricing on other brand name models 

comPAa 

Pro linea 3/25zs, 84 MB ............................. 909 

Proli nea 4/25s, 240 MB .. . . .. ..........1595 

Prolinea 4/50, 240 MB .............................. 2275 


DESKPRD3/251, 120 MB ............ .. ..... .. .. .. ....1695 

DESKPRO 4/251s, 120 MB.. .. .........1810 

DESKPRO 4/661, 210 MB ................... ... . ....2675 

DESKPRO 386/33M, 120 MB .......... ..... .......2335 

DESKPRO 486/33M, 340 MB .......... ..............3520 

DESKPRO 50M, 340 MB ...............................3995 

DESKPRO 66M, 510 MB... .. ......4730 


Portable 486, 21 OMB ...................................6278 

Portab le 486c (co lor) , 21 0 MB.. .. ........8826 


Contu ra 386SU25, 120 MB ............ .. .........2299 


LTE Li te/25 , 120 MB ...................... .............2875 
LTE Lite/25c, (co lor), 120 MB ...... .4910 

SYSTEMPRO/L T 

486/33, 1020 MB ... ........ ...... .. ... .. .....7552 

486DX2/50, 1020 MB .... . ................ 9350 


' Call fo r other models - Monitor Extra • 


~ N 0 V E L L SPECIALS 
Netware 386 V.3.11 

Authori zed Dealer 


5 use rs ........................................... .. .695 

1 D users ........ ................... .................1395 

20 use rs ........ ....................................1895 


1DD users .. ........... ............. ..................3795 

250 users ........................ ...................CALL 


WE STOCK 	 CITIZEN HITACHI NEC HOUSTON INSTRUMENTS INTEL 
OKIDATA TALLGRASS ALR MICROSOFT PC MOUSETOSHIBA EPSON ARCHIVE WYSE SUMMAGRAPHIC CALCOMP 

• Intel CPU with 4 meg RAM 
• Desktop or tower case 
• 2 serial, 1 parallel, 1 game (j oystick) ports 
• 101 AT enhanced keyboard 

Made 
in 

USA 

• 1.2 (5.25") & 1.44 (3.5 ") TEAC floppy drives 
• SVGA card w/1 meg & SVGA 0.28mm monitor 
• MS DOS 5.0 (complete w/manuals) 
• MS Windows 3.1 (complete w/manuals) & mouse 

486/50 with 200 meg HD ................ 2150 
486/33 with 120 meg HD .............. .. 1860 
386/40 with 120 meg HD ... .. .... ....... 1390 
386SX/25 with 40 meg HD ............... 950 

One year limited warranty 

LAN BOARDS 
8 bit Arcnet .. ... .. .. ..... .75 
16 bit Arc net .... .. .....160 
Nove ll NE 1ODD .. .. ... .160 
Nove ll NE 2000 .......175 
8 port Acti ve Hub .. .. 325 
Token Rin g Ca rd ... .. 399 
Tokenhub 4-port ... .. 355 

Ca ll for other 
LAN Accessories 

PRINTERS 
Epson LO 570 ..........289 
Epson LO 11 70 ... .. ... .565 
OKIDATA ML320 .......315 
OKIDATA ML390.......460 
HP DeskJet 500 ........399 
HP PaintJ et 
XL300 ...................2345 

Citi ze n, Panasoni c ..CALL 

HARD DISKS 
CONNOR 
CP30104 120 meg ... CALL 
CP3204F 220 meg.... CALL 
QUANTUM 
Pro Drive 120 meg ... CALL 
Pro Drive 240 meg .. .CALL 

MAXTOR , SEAGATE 
MICRO POLI S, MICRONET 
CALL FOR ALL MODELS 

SVGA Monitors 
NEC 3FG X, 14" ..........665 
NEC 4FG , 16"......... ....825 
NEC 4D S, 16" .. ......... .875 
Viewsonic 4E , 14"... ...365 
Views onic 8, 17"......1785 
Aa mazin g, 14"........ .. .335 

LASER PRINTERS 
HP Lase r lllSI .. .. .... .3595 
HP Lase r lllD .... .... .CALL 
HP Lase r Ill ............1495 
HP Lase r lllP ...... .. CALL 
HP llP Plu s.............CALL 

OKI OL 400 , 800 .... .CALL 
OKI OL 840 P.S ... ....1720 
Panasonic 4450 ......1295 
NEC Model 95 .........1465 

Corporate Accounts 

Welcome 


Call for Discounts 

on Volume 


And 

Consultant Orders 


Exports 

Available 


Computerlaneinc. 

Outside California: 1-800-526-3482 
Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 
Hours: Monday - Friday 9 -6, Saturday 10-6 

Compaq is a Registered Trademark of Compaq. IBM is a Regislrered Trademark of International Business Machines. 

ALL QUOTED 

PRICES REFLECT 5% 


CASH DISCOUNT 

Visa, MasterCard 


and 

American Express 


also accepted 

Prices subject to change 

without notice. 
*Quantities are limited 
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TRAVEL LI AVEL NEAT, TRAVEL SMART.. . 

60i 


- Weight less than 1 kg -- ~ 
- PCMCIA 2.0 Interface 

M 
~,- 60 Mb Hard Disk 

-2Mb RAM 

- No adapters needed 

...1• cUTERS® 
lllW i-800-336-2280 

ABC Computer (USA) Corp. 
2531 237th Street, Suite 122, Torrance CA 90505 
310-325-4005 Fax 310-325-6369 

• Weight 2.2 lbs. (Bicom and Battery) 
• Dimension 8.78" x 6.36" x 1.22" 
•True 16 bit AMO Lonestar Processor, 386SX 

Class Performance 
• 5 "AA" size NiMH Batteries 
• 60 MB Hard Disk Drive 
• 2MB RAM expandable to 4MB on board and 

16MB with memory card 
• PCMCIA 2.0/JEIDA standard port for memory card and l/O card 

• 640 x 400 resolution LCD screen supports CGA, AT&T mode and 
all Windows graphics 

• 64-key keyboard 
• 1 parall el (bi-directional)/ l serial 

• External FDD port for optional Floppy Drive 
• DR-DOS 6.0, Fi le Transfer Software & Serial Download Cable 

• Bui lt-in Personal Data Manager software 
• Bui lt-in Programmable Power Management Software 
• Universal AC/DC adaptor 
• Carrying Case 

Options: External Floppy Drive, SRAM Memory Cards, 9624 IC Card 
Fax/Modem, Mini-trackball, External Keyboard, extra batteries. 

Christmas Special 

s995 

30-Day Money Back Guarantee 
All brand names are registered trademarks of their respecti ve owners. 
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ALL SYSTEMS INCLUDE: 
• 4MB RAM on 32MB 

Motherboard 
• 2 Serial, 1 Parallel, 

1 Game Port 
• 2 Floppies, 1.44 & 

1.2 MB (3-1/2" & 5-1/4") 
• DynamicScan, Super 

VGA Monitor .28 DOT, 
1024x768, Tilt & Swivel 

• lMB, Super VGA Card 
• 101 Keyboard, 

Non-Click or Click 
• Min. 200W Noiseless 

Power Supply 
• 8 Expansion Slot 
•Windows 3.1 and Mouse 

(2600DPI), DOS 5.0 

Synchronous 32Bit Local Bus 

66, 50 and 33MHZ available now! 


486-DX66MHZ, 256K C~che, w/Local Bus .. Call Price 

• 486-DX50MHZ, 256K Cache, w/Local Bus ...$1,589.00 
• 486-DX50MHZ, 256K Cache, w/ISA Bus ......$1,499.00 
• 486-DX33MHZ, 256K Cache, w/Local Bus ...$1,349.00 
• 486-DX33MHZ, 256K_Cache, w/ISA Bus ......$1,259.00 
• 	386-DX40MHZ, 64K Cache, AMI BIOS 

Upgradeable to 486-66MHZ ............................$998.00 
"Made in USA Motherboard" 

OPTION: 
Nonlnterlaced DynamicScan 72 SPVGA Monitor. 
1024 x 768, .28 DOT, 72HZ, Add...............................$49.00 

HARD DRIVES: - Call For Best Price 
80MB lOOMB 120MB 200MB 300MB 600MB 1.2GB 
14MS 16MS 14MS 14MS 14MS 15MS 14MS 

The Fastest P.O. Configurations: 

486-66MHZ 
Motherboard 

256k external Cache r---.
16MB RAM Installed 

• 	 300MB IDE Hard 
Drive plus 32Bit 
Local Bus ~ 

• Comes with 4MB 
RAM Write Back 
Cache 

32Bit Synchronous 
SuperVGA Card lMB 

Accelerating 1----.
Windows And 

AutoCAD 

Dual Synchronous 32Bit Local Buses 
The Fantasy Combinations/VGA & IDE Caching 

• 15"_Flat Screen 
Flicker Free 

• .28 DOT, 1024 x 768 
• Low Emission 

IDE 32BIT 

Synchronous 


Local Bus 

4MB RAM Cache 

Less than .3MS 


The Best Application•Speed UpWindows/r 
AutoCAD for File Server, CAD 

Station, Graphic Art, 
Data Base 

• 32Bit Local Bus I 
• 16MB RAM 

INSTALLED 

256K Write Back 

S.RAM Cache 	 ( / _ • 1,1 '~ ll ' ,- / I, 'r' •, \j \I I I, I I,_ 1;.._ 1:.. - • -

1 

• Click or Soft Touch 
I ' '~ • ~ I • \ ... ', - • • I~ - - I , ~ 101 Keyboard• Dual local Buses 

0±~:-~:~· :_:~ ~ ~~~-·:-~~ ~---'~: "~- ~: -'.'' ,-:,: " 
30 Days Money Back Guarantee 

On site service to Most Locations 
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486-50MHZ, Local Bus 
w/S3 VGA Card Set 
........................... $989.00 

486-EISAor ISA 

Please CALL 


386-40MHZ, 64K 
' AMI Bios .......... $229.99 


Upgradable to 486-50 
386-40MHZ ...... $279.00 

386-SX25MHZ .$139.00 

386-SX16MHZ .$119.00 

GRAPHIC 

CARDS 


Trident, lMB ....... $69.00 


SpeedStar Stealth, 
lMB ................... $249.00 

Renoir Hi Color, 
lMB ................... $189.00 

Tseng Lab, lMB RAM, 
32K Colors ......... $119.00 

Teac l.44MB ....... $52.00 

Teac l.2MB .... ..... $58.00 

JPN l.44MB .. .....$51.00 

JPN l.2MB ......... $57.00 


HARD 

DRIVES 


Maxtor ....... ... ........CALL 
Seagate ................. CALL 
Conner .................. CALL 
Western Digital .... CALL 

CASES & POWER 
SUPPLIES 

AT Mini Tower 
w/200W P.S......... $59.00 

AT Medium Tower 
w/200W P.S......... $89.00 

AT Big Tower Case 
w/230W P.S....... $129.00 

We Offer Any Custom Configuration. 
Lanstic. Novell Lan System. 

All Systems Include The Following 
Software Package That Even The Novice 
Can Use. 
•Easy Menu • Word Processing 
• Lotus Tutor •Data Base 
• Bible • Real Estate 
•Accounting •Variety of Games and 
•DOS Tutor Educational Programs 

Test a DynamicScan System yourself with 
a 30-day money back guarantee. 

With the purchase of any DynamicScan 
System, you will have access to unlimited 
technical support with our "800" 
DynamicScan Users Number. 

Warranty-1 Year On-Site Service to most 
locations. 

DynamicScan 
10824 Page Avenue 

St. Louis, Missouri 63132 

1024 x768 Non
interlaced SuperVGA 
Package $368 
• 	 .28 DOT Pitch 
• 	 16 bit Spvga Card w/ 

lMB RAM 
• 	256 Colors at 1024x768 
• 	 14" Monitor 
• 	 Drivers support 

major programs 
• 	 Monitor Only $289 

FAX/MODEM 
SWITCH 

• 	 Save phone line! 
• 	 Does not require 

dedicated line 
• 	 Support FAX/ 

Modem/Phone 
• 	 Intelligent Auto 

Switch 
$69 

Any Name Brand 
Please Call for the 

best price 

•Complete Set 
............ $2,299.00 

386-DX 33MHZ w/80MB 
• HardDrive...$1,889.00 
• No Hidden Price 

MISCELLANEOUS 

Memory ....... .......... CALL 
Printers ...... .. ......... CALL 

Any Model 
FAX/Modem ...... CALL 

SALES/ORDERS .....314-423-0044 

FAX ..........................314-426-4014 

EXPORTING ...........314-428-7734 

TECH SUPPORT AND RMA 
800-852-3273 

DECEMBER 1992 • B YT E 279Circle 226 on Inquiry Card. 

http:1,889.00
http:2,299.00


Backups 
Colorado 
DJ lO l 20Mb Tope Drive internal .. 199 
DJ20 250Mb Tope Drive Internal .. 268 
QFA700 700Mb Tope Drive Internal .. 779 

Svquest (with cartridge) 
44Mo kit SQ555. SQ400. SQ0l(l6bit) .419 
44Mb externa l ...................................... 499 
88Mb kit SQ51 l0. SQ800, SQ01(16btt) 529 
88Mb external , . .. ............... 629 

GrassRoots Floptical
Floptlcol 21 Mb (external) ................. Coll 
Flopticol 21 Mb (internal). .. ......... Call 

Floppy Disk Drives 
Toshiba 
ND04DG 360K 5.25' HH PC/XT ..... 59 
ND08DEG l.2Mb 5.25' HH PC/AT .. 72 
ND356 1GR l.44Mb 3.5' HH w/AT Kit . 72 

ACP 
l.2 Mb 5.25' . 66 2.88Mb 3.5' .......... Coll 
l .44Mb 3.5' .... 67 All In One 3.5/5.25 149 
Compaq l /3 ht. Floppy ....................... Coll 

MultiMedia 
Sonv 
7205 CD Laser Library w/slx CD's ......... 499 

Creative Labs 
Complete a ll-in-one MPC compatible 
upgrade kit Includes: Panasonic CD Dri ve, 
Sound Blaster Pro. five CD's, Microsoft 
MultlMedlo Kit Int/Ext ..................... 539/599 
Sound Blaster Reg/Pro .. .. ............ l 09 /l 99 

MediaVision 
CDPC Subsystem (external) . l 079 
Pro 16 Multimedia System .................. 1019 
Pro Audio Spectrum 16 ......................... 279 
NEW! MedlaVlslon Fu sion CD ext. CD ROM 
with Sound. Speaker and 4 CD's: Compton's 

~g~~<~~i;",.;';i~~nrPaz~(;r;;'o;;;;,) : : ~~ 
CDR 37 (ext) w/interface (450ms.) ..... 455 

Compton's Encyclopedia CD 
Standard version ................................... 169 
Interactive version, NEWI ................ 249 

Procom CD ROM (Int) .................... . 299 

Input Devices 
ACP 3-button Mouse (limited supply) 14.95 
CH Products Fllghtstick ........................... 49 
Mouseman Combo/Cordless ........... 75/88 
Logitech Trockmon serial/bus .......... 69/72 
Logitech Trockmon Portable ............... 104 
Logitech Fotomon ................................. 599 
Microspeed PC-Troe ser/bus ........... 79/89 

Video t:raphics cards 
ATI 
Graphics Ultra w/l Mb .......................... 359 

~[;0.f~';'n~~~~TI~ ::;:)i~g :::::::::::::::::: ~;~ 
VGA Stereo FX/ 512K ........................... 219 

Diamond 
SpeedSTAR Stealth w /l Mb 265 
Speedster 24-Bit Colo r .......................... 169 

Orchid Fahrenheit 1280 w/lMb ... 275 
Paradise 
Windows Accelerator w/l Mb ............. 245 

286112 $269 
80286/12 CPU • 3.5' Floppy • 1 Mb 

10 1 Keyboard • Monitor Extra 

Cardina l."$3995 
Modem Bundle 
2400 Baud, FREE Prodigy Software 
Free software gets you o n-line fast! 

Math Coprocessors
AMO 80C287 ... lncreose your 286 PC 
performance, 80C287- l0 ............... $ 59.95 
IBM 8087 Genuine w/monuol .... S 29.95 
Intel "OverDrive"-Reduced/ ...... Call 
80287's 80387SX's 
80287-10 ................ 89 80387SX-16 ........... 69 
80287-20 ................ 79 80387SX-20 ........ .. .. 79 
80287XL .............. 88 80387SX-25 ............ 79 
80387's 80387SX-33 ............ 99 
80387DX-16 ........... 79 80487SX's 
80387DX-20/25/33 95 8048/SX-20 .......... 469 
80387DX-40 ......... 119 80487SX-25 ......... 489 
8038 ?SL ................ 99 RopldCad .......... 269 

Memory Upgrades 

~~~~~i~k~Mb ... .. $ 239 ...1 : • • 
HP 95LX, 2Mb.. .. ...... 479 , , , 
IBM L40SX, 8Mb .............. 329 

NEC Ultrolite SL/20, 6Mb 599 • , . ,, , 
Everex Carrier. 2Mb ....... 129 ...-

ff&l~~~~~~~tgp.2~~ J~ ,, .: . 
T3300Sl, 6Mb .................. 319 

Laser Printers-"O"K Boards 
HP 111 /lllD/ ll lP/ ll P/ ll P+/ll/ ll D ................... 49.95 
Panasonic 4410/30 or 4420/10 .. 69.95/49.95 
Oki 400 ...... 49.95 Oki 800/20 ......... 59.95 
Oki 830/40 79.95 IBM 4019/29 ....... 49.95 
NEC ........... 69.95 QMS4l0.. ..69.95 
Computer Upgrades 
AST Premium 38'6/25.33.SX 16/20 ........ Coll 
Compaq DP386/33.486/33,SysPro ...... Coll 
IBM 30-286 #30F5360 2Mb . Coll 
IBM 35.40.55sx,65.70 #6450604 2Mb ... Coll 
IBM 90,95,P75 #6450902 2Mb ... Coll 
Call for NEC, HP, Zenith, Leading Edge. 

AtJ gust 1990 
FAX96 

fax' ""6j~~odem $99 
WINbest fax 96 
Windows for FAX and MODEM! DOS 
modem software, FAXography, 
COMlt for Windows ... 
2400 MODEM and 9600 FAX (Int.) 
WINbest fax96 ..... . .. .. ...... 99 
fax96w/l-liner.. ..179 

66 MHZ ISA 

Yes, the strongest 
engineering board 
manufacturer hos 
just released a 66 MHz 
DX2 ISA Motherboard. 
Gemini c hlpset, 256K external 
cache. Baby AT, expandable to 
32 Mb. Phoenix BIOS and 8 slotsl 
Micronics 
486DX2/66MHz w/256K cache S 1399 
486DX2/50MHz w/256 cache ....... 999 
486DX/50 EISA W/256K cache ... 1599 
486DX/33 w/256K cache .............. 749 
486DX/50 ISA w/256K cache ...... 1299 

Call tor hard drive, Tower, Mini-Tower and other configurations. 

386SX/16
Desktop System 

Cal/ACPfor
Notebooks.. . 

386SX/20 
Notebook 

1 Mb RAM • 40 Mb Hard Drive 
3.5" l .44Mb FDD • VGA Card 

~~~~~~srd $499 
and m o re l 

AST 
COMPAO 

MITAC 
TOSHIBA 

40 Mb Hard Drive 
1 M b RAM • VGA LCD 

$999 
Software Sale...up fo90% Off! 
35,000 Packages in stock 

IBM 05/2 
Special Purchase 
04G l 049 OS/2 Extended, 
w/server. List 1995 ACP 1159CompuServe 12.95 Coinbase .................. 9.95 

Life & Death ............... 9.95 Computer Comic ..... 9.95 04G l 051 OS/2 Lanserver Desert Storm . .. ... 9.95 Complete Craps ...... 9.95 List 795 . .. ........ . ACP 429 Personal Biz Base ... 12.95 
Stlckbear ............ . .. 9.95 
Dvorak on Typing ..... 9.95 
Bible Trivia . , . .. 12.95 

Pro Football Analyst . 9.95 
Mdc Window Apps . 12.95 
30 Min. Negotiator .. 12.95 
Retirement Planner . 12.95 

04G 1091 05/2 Ext. Admin. 
kit. List 165 ............. ACP 97 
l OG 5999 05/2 2.0 Upgrade 
List 149 ...................... ACP 79 

All 4 for only $499!Call for a complete list ... 

s7711 
Symantec 
Norton 
AntiVirus v2.0 
The antidote for 

your Infected systems p lus on-going 
preventative care. Includes Norton's 
24-hour Virus FAX-Line for updates 
when new viruses appear. 
Symantec Q&A 
Database v4.0 $199 
ACP Price only...... .... .. 
Norton Desktop for DOS .. .. .... 119 

After Dark 2.0 
tor Windows BERKELEY. 
Prevents screen g··:.;··5··1· ..e.···M...S 

burn-In. Automatic Idisplay of animated 

~br~6~e~1bi~ 6~~ . 1 I 
novel scenes. Flying . 
toasters. exotic 
tropical fish ... or use 

~g'!f~;~~Y~f;E~1th 
digital sound effects 2995for bubbling fish 
tanks. etc... 

New! Star Trek / Windows ... $ 39.95 

CM 1450 ... 
New low p rice on 
an incredibly sharp 
SVGA flicker-free. 
non-Interlaced multi-scanning 
monitor. Features finest quality 
Trinitron high-contrast b lack tube. 
.25mm aperature grille and 
l024x768 resolution. 
CM 1450 14' ........................ $ 469 
CM 1760 17' (.25mm) .......... 1149 
or try Seiko's new 20' 
CM 2070 LR 20' . ... 2299 

Hayes Optima Modem 
New from Hayes. an affordable high 
performance modem with V.42 
speed and throughput up to 9600 
baud. Includes SmartCom EZ. 

Optima 24 2400 baud (ext) $ 149 
Optima 96 9600 baud (ext) $ 369 
Ultra 144 w/Express 96 (ext) $ 449 

PC6781 SHA 
386SL/20 
NoteBook 
• Only 4.9 LBS. ! 
• 2MbRAM 
• 80Mb IHD 

$1875 

Irwin Tape Backup 
• 120 Mb • Std. DC 2000 Tape Cartr. (inc.) 
• Central Point Backup Software v6.0 

$ 1l91nternal. s149 External 

Holiday 
Giff Idea! 
Bitstream 

~ .. 
Fun Fonts 

Truetype fonts with Flintstone 
characters or Star Trek symbols. 
Fllntstone, ... 17.95 
Star Trek ..................................... 17.95 
Star Trek Collector's Edition ..... 29.95 
Holiday Pack ......... .................. 17 .95 

Advanced Cornpute• Products, 1nc.l2llllliiil 
1310 E. Edinger, Santa Ana, CA 92705 •FAX 714-558-8849 •Toll -Free 1-800-FONE ACP •Sales 714-558-8813 MMC1 

No i~u~~~~i~~~ac~~dbtocn~i~iO~ r;~~ ~~i~~~a~~~~~i~~~81cu~~iITfm5~~di~?~~0:!~~;;er~~:u~~~~~~!~~! 1d~~~~~itnl~~!0s~°(~~i~~s:~r~~~~~:~~~~~~~~~do~~~r~~ ~;~~~~~~eJ~:c;i'~1 ~~~~~e;:is 

Circle 190 on Inquiry Card (RESELLERS : 191 ). 



PS/1 286, 3861X 
2M8 92F99ll .. ............................ 199 

PS/2 301286, Elpanslon boud 149n59 
2MB Kit 30FSl60 .•..... 199 

Pl/2 llSX; IS, 401X, 10!, lllX; IS, 65SX; IS, 70 & Xlt>tton 
1M8 6450603 .•..•.... S49 2MB 6410604 ......... S79 

PS/ 2 70·A21; A61; 921; 861 
2MB 6410608 ................ S79 

PS/2 !SIX; IS, 40SX. SSIX; IS, 6SIX; IS, 34F30XX & XS!atton 
4M8 34F29ll or 87F99n ............. l1lS 

Pl/2 !SIX; IS, 40SX 
8MB 6410129 .. .......................... S289 

PS/ 2 90, 95, and P75 unrtall In p.afrsl 
4M8 6410128 ........ Sm 8MB 6450130 ... .. 1289 

Elpanslonboards for so, soz, sssx, 60, 6SSX 
Z.SM8 wltll 2M8 149n19 ..• .... 1269 
2-16M8 llltll 2MB 6450609 ..... Sl09 

Elpansfon boards hlr all models 70 and BO 
2-14M8 wltll 2M8 34FlOn .............................. Sl29 


~~~~aq~ 
2M8 101738·001 .... 190 8M8 141742-001 .. S28S 

DtskProl86·20, 20Eand 25 
4M8 Module 113132-001 ......................... 1159 
4MB Boanf 113645·001 ............... $219 

DtskPro386S/ 16 
4MB Module 112534·001 ......................... S159 
4MBBoart:I 113634·001 .....................••.. 5229 


DtskPrtl 286N, 586N; I series; 386SX/20, 20N; PortJblt 
486c; Mserlts Hp<llnslon bonds; SysttmPro LT Serles 

1MB 118688-001 .... $49 2MB 118689·001 .... $79 
4MB 118690·001 ... $135 8M8 1128n·001 ... $299 

oestpro 386·33, 486 ·33, and SrstemPro 
2M8 111144·001 .... $99 8M8 116561-001 ... S289 

DtskPro 386M, 486M, SystemPro LT132-Blt EJlp. boardl 
2·64MB W/ 2M 129160·001 ......................... $359 

ZenlthZ·386/20; 25;33and 33E 
1M8 !A3800ME ...... S49 4M8 !A3800MM .... $149 

Zenith z.3865X, 286Pl+, HS 
2M8 Kit z.605-1 ................................. S99 

!enlth486/ llET; 2SE 
4MB ZA4200M2 ..... $189 16M8 ZA4200M8 .... $599 

Hewlett-Packard 
Vtctra 05/ 165; 20PC, RS/20PC; 2SPC, 20C 

4MB Kit D1542A or D1642A 
Vecta l86/ 16N, 386/ 20H 

2M8 02406A ...•...... $99 8MB 02404A 
Vtctra486 PC tlnstall lnpalrsl 

4MB 02111A ......... S169 8MB 02152A 
Vectra 386/ 25, 486/ 2ST, UT Unst3U In palrsl 

2M8 02381A 

NEC 
Powermate286/12; 5)(116 andSIU20 

2M8Klt OP-410-8103 ............. $99 
Powermate 386/ 20; 25 

2M8 APC·N65S ..... Sl29 8M8 APC·H656 
Powermate 386/ 33E and 486/ZSE 

2M8 OP·410·5101 

AST 
Bravo 386-SX, WS/ 286, S86 

2M8 500510·002 ... $89 4M8 500110·008 .. 5179 
Premium 386/ 25; 33; 35T, Premium II 386SIU16; 20 

1M8 W/WP8 500780·003; 002 .................. S59 
Bravo 4/ 33; 486/ 25; Premium II; rt; server SE 4133 

2MB w/WPB 500718·004; 780 ·005 ........ S119 
Premium 11 IAlll , Premium 386/ 351 and 386SIU16 

4M8 W/WPB 500780·004 ....................... $145 
All Premium 386/ 33T, 486/ JJT, serm SE 4/ 33, emo 486 

8MB w/WPB 500780·001 ........... 5289 


Pleasecall for any upgrade not listed. 

Laptop & Notebook Memory 
AST 

Premium Eiec Notebook 	 1MB .............. $69 

4MB ............ S129 


Compaq 
tonlllro l / 20 and l/23 	 4M8 .. ........ 1199
<f/; 

8M8 .........• $429 

LTE 286 Notebook 2M8 .. ..... $99 


4M8 ............ $199 

LTE 3861120 Hotfbook 1MB ...........••. $99 


4M8 .......... $199 

LTE Ute 20; 25 Notebook 2MB ............ $139 


4M8 ........... $229 

111 !86 Notebook 1M8 ............. $89 


4M8 .. . .... 5199 


D ell<f/; 2M8N\20 ond N\25 Notebook .......... S179 
212H ond l20H La ptop ~ 1M8 ............ $89 
212N and l20H; N+ 2M8 ........... $129 

Everex 
Tempo \JI Notebook 2M8 ...•••........ $89 

Tempo carrier Notebook 2MB ............ 5119 


IBM 
PS/2 C\57lX COior Notebook 4""'z 4MB ............ $349 


~8MB ............ S669 

H51 Hol!book IA\11 2MB ............ $179 


4M8 ............ S249 

L40SX and HllSX Laptop 4MB ..........•. $131 

L401X 8M8 ... 5285 


NEC 
UltnUtol\l, IV25C 2M8 .. ........ 5149 


4M8 ............ $249 

UltnUte SV20, IV20P 2MB .•.........• $149 


6MB ............ $299 

Pro5peed2B6,3861X·16 1MB ............ 1109 


4M8 ............ $209 

ProSpeedl86 2M8 ............ $149 


8M8 ......... $449 


Texas Instruments 
Trave1Mate2000 1MB ...... SB9 
TrHelMate 3000, WlnSX 2MB .............. $79 
Trave1Mate4000 4MB ............ 5219 

Toshiba 
T10001E; LE; XE, 20001X; sxe, 22001X 2MB .. S85 


4MB ............ S169 

8M8 ............ Sl19 


T1200XE, 1600, and3100E 2MB ............. SM 

moosx, i2oosx, ond sxc Porubles 2M8 ............. 189 


4M8 .... ........ S149 

moo lM8 ............ l149 

Tl300SlNotebook 2MB ............ 5159 


4M8 ............ $189 

T4400 and T6400, SX. SXC Notebook 2MB .... $139 


4M8 .. ......... $189 

8M8 .. ........ Sl89 


T5100 2MB ........... S91 

moo; mooc ond moo 2MB ............. S92 


8M8 ........•.. $199 


zenith 
!·Note Notobook <f/;" 2M8 .......... S169 


8M8 .......... $499 

MastersPort386Sl,SlC, Sle 2MB .......... 5109 

MastersPort386SX 2MB ........... 5119 

supersPortSX; 286e; SllmsPort 2MB ............ 5139 

SupersPort286; 286e 1MB .............. 599 

supersPort286e; SllmsPort 4MB ... 5279 

TurbosPort 386; 386• 1MB .............. S89 


Other Upgrades 
Grld 1450SI 2MB ..........•. 1149 

Grtd 1500 series 4M8 ........... S229 

Panasonlc CF170, CF270,CF37D 1M8 ............. . S59 

sanyo and zeos Notebook Memorr 2M8 ............. S99 

MagnavOJ and Packard lell Notebook 1M8 ............. 589 


4M8 ............ $199 

Sharp 6220 Notebook 1M8 ............ $109 


Wt now any tu1tu rlts klr most 1atrtKx>ll: and llptofl systt• s. 


Laser Printer Memory 
Hewlett·Packard LaserJet llP, 111, lllP, 

2MB 334758 ........... S99 4MB 
Hewlett-Packard LaserJet II and 110 

2M8 334448 ......... $102 4MB 
HewlettPacbrdLaserJetlllsl 

1MB C2063A ........... 149 4MB 
HewlettPaWrdOeskJetsoo, sooc 

256K 217078 
IBM user 4029 All Models 

2MB 118ll34 ........ $109 4M8 
canonlBP·4 

1MB 163-2230 ...... S119 2MB 
C3nonLBP·llland8111Plus 

2MB 163-2350 ...... S249 !MB 

1110 
mne ......... S159 

334458 ......... $160 

C2061A ... ... 1149 

.... 119 

118ll3S ........ S129 

PN N/ A...•. ... $169 

16!·2360 .. .. 1299 

Brother Hl·B, BE, BO, av 
1M8 MB·810 ......... $129 2MB M8·820 ........ $169 

Panasonlc4410 and4430 
2MB XX ·P441 ........ S119 4MB PN N/ A .• .. $189 

Panason ic 44501and 4420 
2M8 KX·P441 ........ 5119 4MB PN N/ A ........ 5189 

Ok1User400 
1M8 70014701 ........ S79 2M8 OKI PH N/ A .... S99 

TexaslnstrumentsMlcroUserandXL 
1M8 2555739·0001 ..... ... $49 

Epson EPl 6000 
2MB 181401 ........... $99 4MB PN H/ A......... $169 

Epson Actlont.aser II , EPl·80DO 
2M8 PN H/ A......... $169 4M8 PHH/ A ... S259 


~~vi11,rston 
~ ..'ti\..~CHNO~Y CORPORATION 

T urn your 286 into a 386 
with the SX/ N OW! 

For Windows enhanced mode, true multitasking, 
background operation for Windows 3.1, 05/2, and 
386 sottware. SX/Now! Includes a Math coprocessor 
socket, BKb cache and Improves system performance 
by up to 350%. 

v HP ES2B6/12 & ES/B 
v Epson Equity lie and 

Epson Equity llPIUI 
v IBM Original AT 

and XT/286 
v AGI 1BOO A, B, C 
v AST Premi um 2B6 

l and Bravo 2B6 
v Compaq Portable 

Ill and oeskPro 2B6 
v NEC PowerMate 286+; Portable+ 

v IBM PS/ 2 25/2B6, 302B6, 50, soi, & 60 
v zenith Z·24B 

"Ki ngston Te<hnology Corp.'s SX·Now! Is 
the undisputed performme champ." 

·PCMagulne, Oct29, 1991 

20MHZ SX/NOW! ............................. $259 
25MHZ SX/Now! .......... .~·· · · ··· · $299 
33MHzSX/ Now! · · · · · · · ···~· - · · ·· · · $329 
Add aMath-Cofor ...........................$70 


~-::f!'.':!'. Megahertz 
CORPORATION 

Internal FAX/ Modems f'or 

AST, Compaq, IBM, Sharp, Tl, 

Toshiba, and zenith laptops. 


9600 FAX/9600 Modem 

V.l2 Modem with V.42/V.42bls send/ Rec Fax 
Throughput up to 38,400 bps as low as .•..... $469 
Megahertz modems include: 
• Easy Installation with Illustrated user'S guide 
• Software Included • Free te<hnlcal support 
• Full S·year warranty • Hayes compatible 

Internal Modems 
2400bps w/V.42bls MNM as low as ................ 5169 
Internal FAX/Modems with send & Receive 
24/ 9600bps w/V.42bls MNM as low as •... ....... 1219 

For all Laptop and Notebook computers 
Pocket FAX/Modem with send & Receive 
24/ 9600bps w/V.42bls SI RFax as 1011 as .•... .•.•S249 
96/ 9600bps w/V.42bls S/ R Fax as low as ....•.•. $469 

BoulJm IT 512K·2MB f11r XT and PS/ 2 25/ 286 and 30/ 286 
machines. Provides UM 4.0 expanded memorr only. 

W/112K .................... S129 W/ 1.IM8 .................... $181 
W/ 1MB .................... 5162 W/ 2M8 ...................... $199 

eocaR;;1mATPl us 2·BMB memory board f11r 80286 & 80386 
IBM compatible machines running up to 33MHz. r;et conven· 
Uonal, expanded IUM EMS 4.01 and/ or ertended memorr. 
supports OS/ 2. 

W/2M8 .................... S169 W/ 6M8 ...................... $299 

w/ 4MB ........... 5229 W/ 8MB ...................... $369 

souum AT 110 Plus 2·4MB memory board, same as AT Plus 
with 1serial and 1 puallel port. uses !M 11 ORAM chips. 

W/2M8 ..................... $199 W/ 4M8 ...................... S2i9 


Boca Research 
Basic VGA t256KI 640148016 color .................... 565 
supervr;A t512KI 1024176816 color . ... 5119 
super XVGA 1MB 1024 1 768 256 color ........................ $159 

Diamond Computer 
Stealth24 24blt,16.7mll11oncolors ........ ......... .. 5209 
SpeedSTAR 24X True Color card ... .... 5169 

First source International 
''The only source for computer Upgrades" 

• 30 oay MoneyBack Guarantee 

• 100%compatible In form, fit, and function 

• User Installable products 

• Installation Instructions Included 

• Toll-free technical support 

• Thousands of Items In stock 

• Manufacturer'swarranties 

• corporate PO'S, APO/FPO's 

• Government & Educational pricing 

• International orderswelcome 

• Special volume pricing 

• 24-hour faK llne 

P"l 
• Same day shipping 


• overnight delivery available 


• Visa, MC, AMEX, and Discover accepted 

• No surcharge on credit cards 

• tall for any Items not listed 

• We'll meet or beat any advertised price 

Toll free from anywhere 
In the united states or canada 

800/535·5892 

International 

714/588-9866 
Facsimile 

714/588-9872 
Business Hours ~ 

Monday-Friday, BAM ·SP~ 
Saturday, 10AM·3PM, P.5.T. 

Mall orders to: First Source 1nternat1ona1, Inc. 

36 Argonaut, Suite 140 


Aliso Viejo, tallfornla 92656 USA 


TermsandConditions 
Memoryprodum are thi rd party,manutactoms' part numbm art for 
yourconwenltnce.Frelght chargesm non·refondlble. A20% rtrtock· 
lng ftewlllbtdlargedonallnon·dtftttireretums, u110ptned, and 
rtfused orYncel led ordm .Itemsmust be r!tllmedtr!Ulln 1SdiifS ll'ittl 
orlglnal docam1nt1tlonandpackaglng. ARetarntdMertllandrseAu· 
thorl1at10 11 number Is requ ired. Prices a11d mUabJUty art subject ro 
changewlthoutnotl t1. P11rCJmeprlctsattht tl ratofordumflna1. 
flrttSOutct ln1ernat1onalunn11tberesponslbleforerrorslnrypogra· 
phyorphotography. Wewlll beatany admtlsed prlce ulld ontron 
Identical brands, offtr not !lood for SI MMs or DRAM. Trademarts and 
reglstfred trademuks are of ttlelr mpecttn companies. 

CAll THE UPGRADE EXPERTS TOLL FREE 800/535-5892 

em2 	 Circle 202 on Inquiry Card (RESELLERS: 203). 



T ne goos must oe o n 

ARES -S.lde,.. Running . the 

-ARES was a pleasure .. 

-Rebecca Ronan 
~m!'1'J@il" 
~l 

.. . t neARE _ rs
5386 400110

on.e or the best com

blnatl?ns ot price. PO\:Ver 

and supPort on the market 

today. 

-5. J. vaugnan Nichols 

<°'' 'f,'•" 
A RES' 486 PC reatures 

several unexpected and 

pleasant surprises.making 

It one of the strongest 

contenders ror . your 

attennon . 

-araa rnompson 

·~.JW 
o;, · :!r.K 

. . A RES has put together 

a gooo computer. perhaps 

the best or the lot. 

·Steve Gllllland 

A ad uP alt ~ the) llttle 

extras. and ARES ' 386 - 40 

becomes on ,e whopping·· 

good dea1 ... ARES Is 

getting a reputation tor 

meticulous detail .. 

<;.n:,. 
A s soon as you open tne 

ARES box. YOU'ii be 

Impressed by tne care and 

thoroughness with which 

ARES has packaged tnls 

machine. 

-Steve SDgmnn 

f. "%"~~ 

seen Gateway ' s 

vers!oh or tne 386SX .. .am 

101aa111na11ycnoseAREs. 

·Rick Slemmer 

Grumman Aerospace 

tlrmly belelve that you 

can 't find a better company 

than ARES ana you can 

compare ~hem on all 

rronts. se r vice . Parts . 

Quallty. Tech Support. and 

the rr1ena11est damned 

peopleyoui 11 e\lert.l l kto . 

-Joseph Ronal nl 

New Mlltora. 
connec-ttcur 

am one who' ts Known 1 n 

various places as a haro 

man to oeaJ wtth because 

aemana exce l lence In 

value and service as a 

prlnclpal of business. 

t!na however that 1 aon •t 

n,eed to demand It wltn 

your company . It Is given 

as a matter ot course . · 

-RonDld o . Koski 

Adri an. MlchJ9an 

~ 


~ 1 · any wil l follow a fami l iar pat h . o th e r s feel compell e d t o set t he i r ow n disti n ct co ur se. 

-rhose who c h oose AR E S p l ace th emse l ves f ir m l y In th e seco n d category. T h e n ew AR E S 

V L - Bu s mot h e r board rep r esents a n ew begi n ni n g I n P C pe r fo r ma n ce by I n corpo r ati n g the 

compatibility of t h e VESA (Vi d eo El ectronics Sta nd ards Associatio n > L oca l Bus along w it h 

the u n preceden t ed power of the I n t el 80486 line of processors. ' u r steadfas t goal Is to 

make you a n AR E S customer for life by offering you guarantees and support policies that ou r 

competitors dare no t match. R E S t akes t h e t i me to do thi n gs rlgh t . . . recognlzed through-

o u t t h e I n d u s t r y f o r o u r m a n y d e s I g n a c c o m p I I s h m e n t s . s u c h a s : 

72 hour b u rn - In. followed by a 
SIC M ! Sl nQll! ln • L.lne Cacn~ MOOU l l!I 
tecnnoloQy <1llows Ins t ant c .i cne uP·

Uu lll ·l n llopoyol, k ConUol\ l! f S UPPO•I~ TwOOul!t • l n 32Dll L.ocal OU!IOEaO.illl • r i gorou s 4-h o ur lOO · polnt qua l itynew 2 88MO llOPPY ~ ers . ~ UPPO•U ! OUT I OE Pe~• ee • 
OriHI~~ 10 2S6K I) ~ eno U~I!' 

certttlcatlon test. documented by a 

ln\<!Q r .u eo 10011 UIOS In· per so na 112eo 4· 5 page pr l ntea r e p o rtTwoser1a1 ,1na one 1rnr a1ie 1 
s! eao o r me lnou~try su o· 
OJro BOii 

por 1 on·t1a.:iro 

si g ned by a sk l l t ea ARES T echn i c i an . 
Two 32011 VES t. 1IS/\ SIOU 

SI A !601\ ISA slots 
 flea 11 1mec1ocM1cd1enoa1 

w11 n o n ·b o iU IJ Oil lt ery RES unpacks ana tests ALL · p1ug 

Su uoor15 OL1~· M .t~1e11ng ror ana - play· c o mp on e n ts l ike keyboaras anai:u 11y use1 P•oorammJDle 
osc111a 1or a11ow• CPU YP· 
o • aoti~ w 1111 ou t reu 1.ic1no 

DOJfdStnJ! C.JnJss ..mecon · 

moni tor s . \.I o other company aoes that ! 
l fl eC IOCKCry s t<ll 


U~er uoora"eSOC Ke1 wl!lac· 

CCDI 1ny .1 B6S.>< o r Ole Cf>U 

SOO ll\OOe3lHOln5C•l!on 


\ I I systems are custom - packea I n Re· i>roo ra m m u11e FLAS!·• 
UIOS protec t y our lnve ~t · 

mcnt oy a11o w 1no fu t ure sturdy cartons surr o unded by 360 
1J I OScnanoc1 t ooe 1n u~11eo 

VI~ llOPllY 01111 


W lrHl OW5. UNIX/XEN I X OS/ 

Fuuv comp.UIOle Wllfl DOS aegree solid roam packing h i s 
2 . Nov e 11.ina w1noo w s NT 

pr o tects your u ni t rrom even the 

most brutal pounalng aurlng shipm e nt.T w OVESll l21il l\LOC J I lluSllS A SIU\ S Sull • , . 
oo r ts !nou st r y s• anonru 32B• • L.oeal Ou s Foyr 32Ult S IMM s oc ket s n1 1o w fi 4 M0 01 un o rc.ii..ao1emt' t .1! SIMMSOCMt'111 r'I C• <:·Hl!5 

ca•os ror v 1oco H O Etnerne r e t c UP 10 HA M suppo r t on · ooaro Doara ·s •l1t!l!APl!C l llr\Cy 

10 11mes rasrer 1n.1n EtSAI 
 RES cab i nets are 1 smm steel : 

th i cker th a n anyone etse ·s . r his. a Jong 

RES 250 - watt pow e r supply Is s tanda rd 1n a es k to p as we l l as tower systems • .~~ 
with an FCC -approvea ref l ective ll n lsh. 

\ R ES tecnnlc l ans neatly f o ld ana s il ico n e a l l ca ti l es t o th e ir sock e ts ,).,', reduces l ntert e rence t o a m i nimum . 

ana bra i d all wires tie th e m ana se al tn e m ont o the ir fast e n e rs o ARES 
1 - RES seals a ll component screws 

sy s tems nave o e ttcr case a1rr1ow 1ncr e as 1n g c o mpo nent 11 r c b y keeping 
l n pl a ce tor maximum sec u rity . 

them coo l er olten ju s t 2 - 3 aegre e s above amb i ent room temperature! 

Innovative Motherboards. Award Winning Video Cards , Superior Hard Drives .. . 

Uniquely Combined To Carry O n The ARES Trademark Of Excellence . 

It's The Of ARES 

W it h greatness of heart comes strength of body. A nd our 

s tr ength l ies In t h e m u ltitude of ARES systems owners who 

exp r ess th eir ent hu siasm and a1Dprecla t 1on to Ids every day I n 

customer satisfactio n l etters. fo ll ow- u p ca ll s. a n d on PROD IGY. 

~ 

A perso n a l computer company shou l d do many t hl ngs ... lt s h ou l d I n spire conf i dence and a sense of 

free d om. I t sho ul d h ave a reputa t i on that earns r espect. I t should, from day o n e. provide exactly 

w h a t yo u n eed - bot h h a r dware and ap pl icatio n s so lu tions. A nd do so wit h o ut costly "free· software 

t ha t you' ll never u se_. I t should offer a boun d less ho r izon w i t h the f l exlbl l lty to g r ow a n d expand Jn 

limit l ess d i rect i o n s. T H I S /SARES! I r you' r e l ooki n g for eve r ything a personal computer should be. 

t here IS on l y one c h oice. ...AND ARES WAS TH E CHOICE OF: 

* Dunn & Braastrcet • Honeywell • U . S . Air Force 

• Z ltf ·D avls Pu blishing • Evereaay Battery • U .S . Na v y 

• J. O. Power • U . S. 0 .A . .. TWA 

• U . S. Dept. ol Defense •NASA • P . P.G . 

= Come Experience The Exhilara t ion Of Excellence . 

Jo i n T he Growing Fam i ly Of Satisfied Customers ... 

It's The BODY Of ARESWARRANTY 
COLORS 

MotoOMlllH<.... , 

WINMARK 
DOS3281TDIRECT 

MIC R 0 0 EV£ l 0 PM EN I. INC 
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T he soul of an AR E S Is found In the people that stand behind 

It. O u r stan d a r ds ar e the same as yours : quality fi r st. O ur 

t ec hn o l ogy m ay b e e n vied a n d emula t ed th roughout the Ind u s-

t r y, bu t our peop l e. p r oud a n d dedicated , are our greatest asset. 

~ 

O u r objective I s customer satisfaction . W e b egin w i th t h e highest 

quality product . a n d co u ple It with unpara l leled service . W e bui l d 

a reliab l e prod u ct wit h dependab l e and responsive people to bacK I t u p . F ro m the 

onset of design to t h e final process of pacKagl n g and delive r y. quality Is p a ramount. 

A R E S w a s th e fir s t t o o rrer a tw o - ye ar war r a nt y . T ne f irs t with a 60 - Clay no Questi ons a s keCI 

r e turn p ol Icy . T n e f i rst with ! O E. Qua n tum . an a Diam on d Sp eeaStar . A mono the ll rst to provlae 

2 4 h o ur p er cay , 7 aay -a- week t e chn i c al s u p p o rt a na t o ap pl y no surcharge on credit cara purcna s es . 

A R E S was t he fi rst - an d v i rtuall y t h e on ly - r1rm tna t ace s n o t cnarge until sh i pment . A nd now 

ARES I s the r 1rst t o o r r er a 1u 11 y up g r aa e ao1 e mo tn eroo ar a sup p o rting 64MB o r RAM ana 119ntn1no 

la st 32b l t L oca l B us a rch l te r: t u r e. n e ve r y ll r s t. A s K o ur co mpetitors I I they can match ARES I 

A r ree F l x up Disk en a b l es y ou to res t ore lost Il l es /\. Two - ye ar w arra n t y on al l c o mponents and l l tet 1mc 

ana co n nec t to ARES ' bu ll et i n boara syst em v ia you r wa rr a nty o n lab o r . 
~ 

moaem t o aown ro aa r ree software . T ne d isk. a 1so 
6 0 -a a y n o qu e st io ns ask.ea r etur n p ot lcy - with no 

tact ll tates y o ur m o acm llnk. to QA Plu s R em o t e 
r e st o ck. I n g lee . 

D rac;inostrc s. a s y stem which l ets ARES cccnn 1c1 an s ~ 
A R E S t e c h nl c a1 su ppor t 11nes open 24 hours per aay.support y o u remotely w i th diagnostic ano repa i r servic es . 

7 d a ys - a - week. . S houlCI you neea our expert help your41#-
A RES operates a 24 Hour. 7 oay-a,- week. BBS s y s tem 

wa i t w 111 u s ual ly be m e asured In minutes . not days . 
tor your shareware and support neeas . 

A Two -year warra nt y o n c o mpo n ents lrom ARES - ana fr o m ~ A tw o-y ear o n - site TRW service ( I year tree J l nc1ua es 
tne com p onent m a n u fa c tu re r s . ---Q ua l lt y tnr o ugh and tnr o ugn l 

a i r ex p re s s parts replacements v i a F eae r al Ex pr e s s . 

C OMPARE.. . 

ARES 486-33DXARES 4 86-25SXARES 486- 33EISA 
Inte l 80486·33DX ProcessorInte l 80486 - 2SSX Proc essorIntel 80486 - 33DX Processor 

1nte 1 8048 7 Math co-processor4M8 RAM e xpanoaole t o 64MB o n b o ardIntel 80487 Math Co - processor 

64K External Read ANO Write cacneQuantum 127MB IDE Hard Dr i ve - 64 Reaa AND2S6K External cache 

4 M8 RAM expanaable to 64MB o n boarawrite cache8MB RAM expanaao1e to 64MB on ooard 

Quantum 170MB IDE Hard Drive or Maxtor ;213M8Teac 1. 4 4 and 1. 2 MB Floppy DrivesQuantum 240M8 SCSI Hara Drive 

Viewson i c 6e SVGA Non-Interlaced Monitor w l ID E Hara Dr tveSCSI Hara Drive Controller 

Teac 1.4 4 and 1. 2 MB Floppy Drives.28 Dot PltcnTeac 1. 44 and 1. 2 MB Floppy D r ives 

Viewsonic 6e SVGA Non·lnterlacea Monitor wlDiamond SpeedStar 24X Graphics Accelerat o r Viewsonic ee SVGA Non-Interlaced Monitor 

.28Dot Pitchv1aeo CaraWl . 28 Dot Pitch 
01amona Speeostar 24X Grapntcs AcceleratorYour choice ot ARES Platinum series Keyooaros01amona Speedstar 24X Graphics Ac

Vide o Cara2 ser1a1 ana 1 Parallel portcelerator Vlaeo Card 
Yo ur choice or ARES Platinum series Keyooarasoos s .o. Wtnaows 3 . 1 ore-lnsta11eaYour choice or ARES Platinum Serles 

2 ser 1a1 ana 1 Para11e1 portw1aocumentat1onKeyboaros 
DOS 5 .0 . Windows 3 . 1 pre-InstalledARES FlxUp Di s k.2 Seria l ana 1 Paralle l port 

w / aocumentatlonAutnen tt c Microsoft MouseDOS s .o. w1noows 3 . 1 pre- Installed 
ARES F l xUp Program v . 3 .0 w l documentatl on 

0 Authentic Mi crosoft MouseARES FIXUP Program v . 3 .0 $1,995 °
Authentic Microsoft Mouse 

0$2.395 °
$3.175 00 

~ 
rfM::.. same configuration as above . same conr 1gurat1on tor .. . 

0$1,895 °
A Same configurat i on as above. 

0$2,495 00 $2,595 °
0$3,549 °

Same conf lQuratlon as above . 

Same contlguratlon as above .$1,795 00 

Quallty Product. 
$2,895 00 

Quallty Software . 

Quallty People It's The SOUL Of ARES. 
ARES : HEART . BODY and SOUL ... Can The Competition Measure Up?? 

P roblems? F or get I t. 

T ne ARES 386 M i ni 

Tower oave relentless 

quality performance , 

-Rebecca Ro114n 

'9!!!& 
41#

called 11 different 

companies to researcn my 

purcha·se .T ne ARES sales 

rep . was by tar the most 

knowledgeable ano c our 

teous . . H e got my oroer . 

-Douglas A. Gifford 

U . S . EmDassy. Madri d 

~ 
A RES sold me the f i rst 

time on system qua llty ana 

perrormance; out more 

importantly. 1was sot a the 

second time on customer 

support 

-John M . Mess ineo 

Tampa Florldd 

purcnasea an ARES 

because they are truly a 

people company . T ney 

maae me teel tnat 1 was 

the most Important 

customer to t h em . 

-carol Green 

New York, New York 

~ 
In snort. ARES Just reek ea 
or Quality throuonout , from 

the sales rep. to the ro11ow 

up letters. to the system 

Itself ana the documen 

tation . I am very p 1easee1 

With ARES . 

·Prof. Jim Wilde 

Germantown.Pennsylvania 

~ 
T he 486·33 sonic Is an 

outstanding buy - ana 

more so because of tne 

company that stands 

behind It . 

-Russ L oc1< wo o a 

~ 
~ 

Y ou can. retu r n the unit 

within 60 aays It you are 

still not satlstled. but with 

service tnls oooa. It ' s no t 
llk.ely that you wlll need 

to ao tn1s . 

-Wllllilm Bettl n f 

~ 
A RES has assemb l ed an 

organization to be proua 

ot and equipment tha t 

compares most tavorably 

with any that 1 have been 

exposed to (.J,have work ed 

with Doth Dell ano IBML 

-s. Marvfn Freeman 

Syosset. New Yori< 

1'r#
y our Pack.aoe ts a class 

act . I have 8 computers . 

ana this one ·s pack.aging . 

sa1es . ana attention to 

oeta11 are by far t .ne best 

or tnem all . 

-Susan Srevens 

Memphis. Tennessee 

CALL TODAY.. . We'll Ship Today.... 800-322-3200 

M 1Cll0 DfV£l 0 PM EN I I NC 
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NEW Rack-Mount Computer Systems with Pull-out Keyboard &VGA Color Monitor 


Utilize components from our extensive product 
line and we will install and test them at no extra 
charge at our world headquarters in Branford, 
CT before shipping the complete system to you. 

High-Performance Rack-Mount PC's al 

Economical Desktop Prices! 


Now you don't have to pay a huge premium to 
en joy the benefits of a 19" rack-mountab le PC. 

Rugged Chassis Saves Rack Space 
Many manufacturers would require you to use 10.5" 
of heigl1t for a PC, 14" for a monitor, and 3.5" for a 
keyboard drawer (on which you are supposed to 
balance the keyboard while you type.) This comes 
to 28" ( 16 rack units) of rack height. Our new VRK 
models include all of these components in just 
10.5" (6 rack spaces) tal l. You can fit 2'h PC's in 
the space of the ir system, or simply have a rack
mount PC where it was never possible before. 

VRI< Rack-Mount PC's come in heavy-duty metal 
cases for EMl/RFI protection. 

The VRK line includes the following features: 
•Your 	choice of 80386 or '486 microprocessor. 

From affordable 386sx models to Ultimate
Performance SOMHz EISA-Bus Computers. 

• 4 MB of RAM (2 MB on 386sx model). 

• 1 O" VGA High-Resolution Co lor Monitor, wi th 
VGA Card included at no extra charge. 

•Eight Expansion Slots. 

•Industrial Keyboard 	pulls out and locks - does 
not move while typing. A protective door keeps 
keys safe from foreign materials when not in use. 

• 1.2 MB (5.25") or 1.44 MB (3.5") Floppy Drive. 
• 3 Full-access Drive Bays for Floppy Drives, etc. 
•Hold-Down keeps Expansion Cards Firmly Seated. 
•Floppy & IDE Hard Disk Controller Included. 
• Dual-Fan Cooling System w/Honeycomb Filter. 
•Rack-Mounting Slide Rai ls Included FREE. 

#VRK 386-20S Rack-Mount 20 MHz 80386sx PC wNGA 
Monitor.Rack-Mou nt Keyboard, & 2 MB RAM ...$3495 

#VRK 386-33 Rack-Mount 33 MHz 80386 PC wNGA 
Monitor, Rack-Mount Keyboa rd , & 4MB RAM ...$3795 

#VRK 486-33 Rack-Mount 33 MHz 80486 PC w/VGA 
Monitor, Rack-Mount Keyboard , & 4MB RAM ...$4295 

#VRK 486-50 Rack-Mount 50 MHz 80486 PC w/VGA 
Monitor, Rack-Mount Keyboard, & 4MB RAM ... $4595 

#VRK 486-50E Rack-Mount 50 MHz ElSA-Bus 80486 PC 
wNGA Monitor, R-M Keyboard, & 16MB RAM .$5895 

Prices subject to change (reduction) at any time 
Also available as chassis-only for installation of 
computer by others. Cal l or FAX for the latest 
pricing, quantity discounts, and more information 
on the entire VRK rack-mounting product line. 

Circle 392 on Inquiry Card. 

Keithley Metrabyte Sets the Standard - AGAIN 
The DAS 16 analog converter board 
has always set the standard for PC 1111111 :
based data acquisition. Keithley 
Metrabyte has now set a new standard 
for price and performance. A tota l 
redesign using ASIC architecture has 
resulted in complete backwards com
patibility, reductions of cost, size, and 
power consumption, and the addition 
of many new features, including: 

• Programmable gains • Demand-mode OMA • Burst-mode timing 
• 16 Analog inputs, 2 analog outputs, 32 digital 1/0 lines. 3 counter/timers 
• BASIC drivers and pop-up control panel software included free. 

#OAS 1601 100KHz, 16-Channe l DAS Board w/ Hi-Level Gains (1, 10, 100,500).$895 
#OAS 1602 100KHz, 16-Channel DAS Board w/ Lo-Level Gains (1, 2, 4, 8) .........$895 
#OAS ASO Advanced Software Option - Windows, C, Visual Basic Drivers .......$195 

Circle 394 on Inquiry Card. 

Motion Control Systems make Motor Control Easy 
PC-based motion control may seem like science fiction to many people. 
Here at CyberResearch, it's one of our specialties. It can also cost a lot 
less than you think. Complete motion control systems from CyberResearch 
include all of the components you need to set up an intelligent yet powerfu l 
motor system. Featured here is our CMCS 222A high-speed motor control 
system, which includes: 

• 2-Axis Stepping Motor Controller Board 

• Two High-Torque Stepping Motors, Size 23 

• 40V, 3.5A Bipolar Chopper Drivers 

• Regulated DC Power Supply 

• Screw Terminal Panel with Cabli ng 

Maximum holding torque of 125 oz-in. Rated 
for speeds of up to 7,000 steps/second 

#CMCS 222A 

8 Channels of Precision D/A 
Brand new from Analogic, the DAC 812 is a 
low-cost D/A (Analog Output) board designed 
for use in ·many different applications. Each 
of the 8 D/A channels can be independently 
configured for one of 5 jumper-selectable 
ranges or for 4-20mA cu rrent-l oop output. 
Channels may be sequentially or simultane- :' ' 1
ously updated, with all channels resetting to ~ 

OV (or 4mA) on power up. The 24 Digital 1/0 lines built into the DAC 812 

may be used for a variety of TTL-level applications. 


Software driver libraries in Microsoft C & Turbo C, and a calibration 
utility, are provided free with the board, along with a user-friendly setup 
program to make getting started with the DAC 812 easy. 

An optional Screw Terminal Panel in a rugged RF l-Shielded hard p lastic 
box is available as an accessory, complete with 2-meter shie lded cables. 

#OAC 812 8-Channel 12-Bit Analog Output Board ..... ..................................$599 
#OAC SIB Ruggedized RFl-Sh ielded Screw Terminal Box with cab les .......... $400 

Circle 394 on Inquiry Card. 

19" Rack-Mount Keyboards just 1 Rack Unit High 
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TECHNICAL SUPPORT ORDERS ONLY TOLL FREE FAX 
... - 2"'15-922-4640 ... -800-457-6937 ... -2"'15-922-0"'1 "'16 
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ALL MEMORY PROD UCT S ARE THI RD PA RTY. All TRADE MARKS ARE THE PROPERTY OF THE RESPECTI VE OWNER S. * All TEC HNO LOGY PR ODUCTS AR E 100% GUARANTEED AND WITH LIFETIME WARRANTY EXCEPT 

30 DAY WARRANTY ON CPU CHI PS AND 1 YEAR WARRANTY ON MOTHER BO ARD S * 

WORLDWIDE TECHNOLOGIES 437 cie.:~~ou.!.~:·~=~~rc~11~~:-~:r~~4.f.i~ 19106 



After 9 years, We're Still Doggedly 

Determined to Give the Best Doggone 


Service and Prices to PC Users! 


1-800-438-6039 

Network 

3COM 
3C503 Etherlink II/ 5-pack . 1891799 

3C503TP 10 Base T ................... . 229 

3C505B Elhernet Plus 579 

3C507 Etherlink 16 . 279 

3C523 MCA Etherne t.. . 299 


ART/SOFT 
Slarter Kil 2mbps/AE2 .... 325/459 

Starter Ki1AE3 ............. . .......... 539 

Lan Cards 2mbps/AE2 .. 1291199 

Lan Card AE3 ............... 229 


/NJ'l£tral Station..... . ..... 419 


Ether Express 16TP/EISA .... 125/539 

Token Express 16/4 ISAIMCA ..... 499 


NJ~~eL°LExpress 1614 EISA ........... 649 


Novell Lile 1.0/starter kit ........ 69/409 

Nelware 2.2 5/ 10 User ........ 519/1099 

Nelware V.2.2-50 user ....... ....... . 1989 

Nelware 3.11 20/100 User 1899/3648 

Netware3.11-10 User .............. 1375 

NE1000/NE2000 1291155 

NE 3200 .................................... ... 669 

Access Server . . ..... 1595 


SI.IC 

PC130/PC130E ........................ 75199 

PC600WS/PC600FS ............ 129/209 

Elhercard8biV16bil ........... 129/149 

Token Card 8 biV16 bit. ........ 349/399 

1 O Base-T Card 8 biV16 bit. . 185/205 

360BTP 10BTconcentralor ......... 409 


TH3J).,~T/cEJhJ/i~8BT conc.12 port 709 


TC404516/4 Token Ring ............ 499 

TC6151-1116port smart hub ... 679 

TC6242/TC6242· TP+ .......... ..... 69199 

TC6245/TC6245-TP+ .... . . 199/219 


Network Software 
Borland D Base IV LAN-1 user ....... 249 

BorlandOuatro Pro V.4.0 ntwkable .. 319 

Close-Up Lan 2user/B user ....... 249/479 

Foxpro Lan 6 user ............................ 559 

Lotus2.4server/node ............ ... 559/339 

Lotus3.1 server/node ............... 625/409 

Norlon PC Anywhere V.4.5 Lan . 325 


~~ci;;~~e~~~w~~~:;r~o~~~6~ :::::::: ~~ 
Untouchable Network ....................... 429 

Word Perfect Office- 5 user ............. 289 

Wordslar 2000 LAN-3 pack . 259 

X Tree Virus Safe Lan ...................... 379 

X Tree NeV lor Unix .. 319/1 89 

Software 
Aldus Pagemaker .......... . ................ 499 


8i'i:r~g~~r"J'J~~~?o'%~p-·: ::::::::: 1 .2.~/~~ 

Clipper 5.0 489 

Corel Draw ................... ..... . 365 

Dbase IV 1.5 ........ 3B9 

Foxbase/FoxPro .... 195/449 

Framemaker . . .......... 549 

Freelance Plus ......... .... 309 

Harvard Graphics .............. 369 

Lotus2 .4/3.1 Plus ....... 345/3B9 

Lotus Symphony ... . ............. 469 

Lotus for Windows ........ ...... 415 

SmartSuite Bundle ......................... 449 

Microsoft Windows 3.1!Word ..... 89/219 

Microsoft Word for Windows ........... 299 

Microsoft Excel for Windows .... ....... 319 

Norton Desktop for Windows ............ 94 

Norton Utilities 6.0 ... ........ . ...... 115 

Norton AntiVirus ............. ....... . ....... SS 

Peachtree 111 Complete DQ . . . .... .189 

Paradox ... .... . call 

Q&A4.0 .219 

Quallro Pro.. ........................ . 299 

Ventura Desktop Publishing 479 

Word Perlect 5.1 ............... ... 255 

Word Perfect lor Windows .............. 259 

Wordstar7.0/2000+ . . ........ 259/225 


Chips 

Notebooks 
TEXAS INSTRUMENTS 

3000-60/80/120 ....... 2025/2195/2589 

3000WinSX-60/80 .......... 1750/2339 

3000WinSX/120 ...................... 2699 


T!.14000 Win• 41.IB 
SX/16w/ BOMB HD .................. 2179 

SX/25w/120MB HD ................ 2399 

DX/25 w/ 120MB HD ................. 2B99 


LIBREX 
SX/20 • 4 MB w/60HD ...... 1325 

SX/20 • 4 MB w/BOHD ....... ....... 1450 


AST 386SX-20 
43V • wl 40MB •2MB . . ..... 1995 

63V • wl 60MB • 2MB .. 2299 


NEC 
Ultralite SX20 w/ 60 .... . ... 2539 

Ultralite SX20 w/ BO ...... .. ........ . 2599 

Ultral ite SX25 color w/ BO ......... 4999 


EPSON 
NBSL-20/25 .................... 1525/ 1775 
wl 60/B0/ 120 MB HD .... . 3B9/542/756 

Monitors 
NEC MUL TISYNC 

3FGX/4FG ....... . 6891769 

PANASONIC 

13B1/1395 ... . ... 329/439 

1991-20'12BOx1024 ................. 1559 


SAMSUNG 
Fial While ML4571 .... 119 

CYB 4995 Syncmaster2E ...... 269 

CVM 4967 Syncmaster 3E ......... 299 


CTX 
546B/546BN I .. . ...... 2B9/329 

3436 Multiscan .2B ................ .. .. . 399 

1760 17' VGA.2B .... B 15 

5439/5432 ............... 229/275 


NANAO 
9070U/90BOi .......... 869/1025 
550i/560i . 1149/1B99 

VIEWSONIC 
7/6/6SF ............. ......... ·1069/369/629 

Video Cards 
AT/ 

VGA lntegra 512K . .. . ................ B9 

Graphics Vantage 1 mb ...... .. ...... 229 

Graphics Ultra w/ 1 MB . . . ..... 459 

B514 Ultra Plus w/ 1MB .............. 389 

VGA Wonder XL w/ 1mb ............. 149 


BOCA 
Basic VGA/SuperVGA ......... 63/129 


CARDINAL 
VGA 700/732 w/1 MB ..... 119/139 
900 w/ 1 mb/7000 ... 225/169 

ORCHID 
Prodesigner II w/ 1 mb .......... ...... 1B5 
Fahrenheit 12BOdegree with 1 MB ..2B9 

VIDEO SEVEN 
1024i Plusw/ 512 ... . .......... 95 

V RAM 111 mb.. . ................ 269 

Win. VGA w/ 1 mb ............. 159 


Modems & Fax 
CARDINAL 

2400 INT/EXT.... ............ 62/B4 
2400 INT/EXTw/MNP .. . .. B9/99 
9600 INT/EXT........... ... 249/279 
96/24 Fax modem INT ................... B9 

HAYES 
Ultra 1.44 V.32 .. . .. 679 

Ultra 9600 ext . . .................. 599 

Optima 9600 V.32 ........................ 339 


HEWLET-PACKARD 
Plain Paper Fax 200/310 ... 999/ 1339 

INTEL 
Sat isfact ion Modem 200/400. 309/409 

PRACTICAL PERIPHERALS 
9600V.42 lnVExt ................. 269/279 
1.44FX lax/modem lnVExt .... 350/3B9 

US ROBOTICS 

Printers 
CANON 

L PB4+/LBPB+ .................. 919/1499 

BJ20 ................... 399 

BJ 300/330 ............. ......469/599 


DICONIX 
1BOsi/701 . 299/439 

EPSON 

FXB50/FX1 050 . ... 289/379 

L0570/LOB70 ... . ... .... 269/435 

L01070/L01 170 ................. 375/579 

L02550 . . ........... 849 

EPLBOOO ........ ................... ....... 1295 

DFX5000/BOOO ............... 1269/2139 


HE WLETT-PACKARD 
Laser Ser ies 111/lllD ........ 1549/2599 
Laser llP/ lllP .................... B69/ 1069 
Desk Jet 500/500c ............ 399/669 

IBM Laser 
6/6P .... ..... 1479/ 1B25 
10/ 10P ...... . .............. . 1749/2B99 


NEC 
Silentwriter 95 ......... 1469 


OK/DATA 

1B4/3BO .. ... 229/219 

320+/321 +. .. 314/435 

590/591 ...... . . ...... 439/595 

393+/393C+ ... 919/999 

400/B10 LASER ..... 599/1064 

B30/B40 LASER . .. 1269/15B9 

3410 ........ 1299 


PANASONIC 
1123/1124i ............. 199/275 
1624/ 1654 . .. 339/539 
21B0/2123 .. 175/255 
1695/2624 ························· 369/379 
4410/4450i ...... 649/1079 
4430/4455 ····· 909/1719 

OMS 

PS 410/B 15 .. . ........ 1529/2949 


Color Script 100 model 10p ...... 4999 

LASER ACCESSORIES 


Upgrade lor HP 1111 mb .......... 79 

Upgrade- HP Ill 2mb/4mb. 109/ 179 

PacilicDala25-N-1. . 249 

Pacific Page PE/PEXL ...... 269/649 

Pacific Connect 256K ............ .. 249 

Complele Font Library ............. 249 

Fon! Bank Cartridge 1.5 Mb .... 269 


Mice & Misc. 
1 


Microsoft Mouse w/Wlndows3.1 ... 149 

Microsoft Ball Point Mouse ............ 11 B 

Logitech Fotoman. . . ..... 52 5 

Logitech Scan Man256 ................. 269 

Sound Blaster Pro ......... ... ... 189 

AMERICAN POWER CONVERSION 
Back-ups 400/600 .......... 165/269 
Back-ups 900/ 1250 . 3B9/525 
TR/PPL/TE 
BC250/400 .. . ............ 119/ 169 

BC 600 Lan/900 Lan .......... 269/369 

BC 1250 Lan ....... 499 


Bulldog Systems 
Bulldog 's Standard Configuration 

Du~11i~~P~t ~~ft~ ·,~~'C"o'1~~¢GCA rd 
Monitor (1024 x 768) • DOS 5.0 • 

Windows 3.1 •Mouse • 1 year 

warran ty! 
3B6-SX/25 w/ 2 MB w/ BO MB HD .. 1199 

3B6-40 (64K CACHE) 4MB, 120HD 


$1369 

4B6-33 (256K CACHE)4MB, 210MB HD 


$2059 

4B6-50 (256K CACHE)4MB, 210MB HD 


$2269 

C•ll for oth•r conflgur•tlon• 

Drives 
CONNER 

120 IDE 3.5/2001DE 3.5 .. .... 329/499 
/OMEGA 

90 MB Insider/Transportable 579/6B9 

Dual 90 ext ............................... 1495 


MAGNAVOX 
461RS EXTCDw/ soltware ... ........ 369 


MAXTOR 
7120A 130mg ..... ... 369 

7213 A 210 mag ..... 5B9 


MICRO SOLUTIONS 
Backpack Ext. Floppy 1.2/1.44 ... 1B9 

NEC 
CDR B4 inV74 ext ................ 569/609 


oilfN~UJ$~~ioifrXL"fomovat12 
120MB/240MB ..................... 699/B69 


SEAGATE 
ST3096A/3144A .... 249/329 

SYSGEN·Moblle Disk 
40/B0/ 120 ....... 399/569/649 


FLOPPYDRIVES 
360K/1.2MB/ 1.44MB .......... 59159/59 


Tape Drives 
IRWIN 

Accutrak 120/250.................. 189/239 

COLORADO MEMORY SYSTEMS 

DJ10 120 Meg Int Jumbo ... . .... 199 

DJ20250 Meg Int Jumbo .......... ...259 

Trakker 120/250 .. .319/439 

QFA 700 Meg Int .. 719 


MICRO SOL UT/ONS 
B0/250Backpack. .. ... . ...... 429 


Memory Boards 
AST 

Six Pack+ w/3B4K XT... .. 129 

Six Pack 286 w/OK AT.... . . ......... 95 

Rampage PC w/ 1 mb ..... . . ...... 2B5 


ORCHID 
Ramquest 16132wOK PS/2 ........ 199 


AJlgg'L')\!~~fJ~w:UJlJ"J-- ..... 129 


Orchid Tiny Turbo Xtra.......179 


610 Industrial Park Drive 

Evans, Georgia 30809 


PO Box 211043, Martinez, GA 30907 

OPEN weekdays: 8 :30 a.m. to 6 :00 p.m. 


(706) B60·7364 •FAX (706) 860-7358 


BULLDOG 
COMPUTER PRODUCTS 
NOcn&r119 tcr o..:i1ur,. Sn:Pfl\l UICll>lnJ~9flrt !mrwnU"'U) ~i FP0 1<»ut111031-l" Pt oo..r;tw•nn1111. 


Qlll< I , and C11;1m1 111 /\¥1CJIK! t>f l'i.m&l"llJll.tUlf 0 0\'• •""*'.., 0f rtQllt..,11OU CCllO'IWl"'C"' l!ll:IO Ol'f" cr"f No 

1t U NOflUMIC 1wn1 IU11Un11>"~1111i..c,ec110 115"ll.mnin.tnr•1oc.o..ni; .. O•let1WIOl'IWl'l •tllilt.:l""n""" 


~lfl'lot'IY C11 40Hi6C·13r>• IOl 1 Rti.in Autn::ir lU IOfl .......-ll'O" IO ••unno1ny p<co..or;1 ~U.lgUlJl ntn~ ...JQDll 

atk:log umolQ.J&lllUH Con'Q& !a :O lft Al lf•:ll ltl us 1no 11•1<.Q..:! 10cn&nge1rie .....1•11<lft GA <-..Olf'Olll~UIH =u: 


Dual 16.8 HST ext w/ lax ... 

http:1.2/1.44
http:9600V.42


CONTROL UP TO 96 PC 

FILE SERVERS WITH 1 KEYBOARD 


AND MONITOR USING••• 


COMMANDER 

by cybe>< 

• Select via Keyboard 
• Dual access up to 250 feet 

away <optional> 

• No external power 
• Mix PC, PC/XT, PC/ AT 

and PS/2 
• "Autoeoot™" Feature 

boots attached 
computers without 
operator intervention 

• Shows PC power status 

• PS I 2 Mouse support 
available 

• Each unit accommodates 
from 2 to 8 PCs 

• Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19" and 24" rack 
installation 

Dealer Program Available 

Cybex corporation 
2800-H Bob Wallace Ave. 

Huntsville, Alabama 35805 
(205) 534-0011 PC, PC / XT, PC/ AT and PS / 2 are trademarks of 

In ternational Business Machines corp.---  --------- Fax <205> 534-0010 -----------  .. 
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•••• •••• •••• •••• 

INTERNATIONAL MISSING CHILDREN'S FOUNDATION 
A PUBLIC NON-PROFIT ORGANIZATION 

MISSING CHILDREN 

VICTORIA RENEE STEPHENS RODNEY KEITH STEPHENS 
DOB: 01 /23/85 AGE: 7 DOB: 06/24/89 AGE: 3 
DATE MISSING: 12/16/90 DATE MISSING: 12/16/90 

STOLEN FROM: ANNISTON, ALABAMA BY RHONDA RENEE STEVENS 
AKA: VICKIE STEPHENS AKA: RHONDA RONEY DOB: 10/08/68 

CALL 714-850-9164 INTERNATIONAL MISSING CHILDREN'S FOUNDATION 
3050 Madison Avenue • Costa Mesa, California 92626 

AC I has been helping corporate America with its computing needs for over a decade. We would like to offer you an opportunity to join us in helping others with a 
greater need than ours. Please, take a moment and study the ch ildren in these pictures. When you purchase an ACl386-40, AC I will make a donation to The · 
International Missing Children's Foundation on your behalf so that they may continue their much needed work and support fo r missing children worldwide. 

386DX-40 
•64K Cache 
•4Meg RAM 
• 1.2 & 1.44 Teac Floppy Disk Drives 
• 120 Meg Maxtor Hard Disk (Connor or 

Seagate Available Upon Requesl) 
• SVGA 14" Color Monitor 1024x768 

.28 dp CTX 
• SVGA Card 1024x768 w/1Meg Trident 
• Hard &Floppy Disk Controller 
• 2Serial, 1Parallel, 1Game Port 
• Mini Tower Case w/LED Display/200 Watt PS 
·Alps 101 Enhanced Keyboard w/Template 
• MS DOS 5.0 or Dr. DOS 6.0 w/Manuals 
• MS Windows 3.1 w/Mouse, or Quatro 
w/Mouse &Manuals, or Sidekick w/Mouse 
&Manuals 

$1 ,322 

486DX-33 Local Bus 
• 64K Cache 
• 4 Meg RAM 
• 1.2 &1.44 Teac Floppy Disk Drives 
• 120 Meg Maxtor Hard Disk (Connor 

or Seagate Available Upon Request) 
• SVGA 14" Color Monitor 1024x768 

.28 dp CTX 
• ET-4000 Local Bus Video Card w/1Meg 
• Hard & Floppy Disk Controller 
• 2 Serial, 1 Parallel, 1Game Port 
• Mini Tower Case w/LED Display/200 Watt PS 
· Alps 101 Keyboard w/Template 
• MS DOS 5.0 or Dr. DOS 6.0 w/Manuals 
• MS Windows 3.1 w/Mouse & Manuals, or 

Ouatro w/Mouse & Manuals, or Sidekick with 
Mouse &Manuals 

$2,066 

486DX-50 
• 256K Cache 
• 4 Meg RAM 
• 1.2 &1.44 Teac Floppy Disk Drives 
• 120 Meg Maxtor Hard Disk (Connor 

or Seagate Available Upon Request) 
• SVGA 14" Color Monitor 1024x768 .28 dp 

CTX Non Interlaced 
• SVGA Card 1024x768 w/1Meg Trident 
• Hard &Floppy Disk Controller 
• 2 Serial, 1Parallel, 1Game Port 
• Full Tower Case wlLED Display/230 Watt PS 
· Alps 101 Keyboard w/Template 
• MS DOS 5.0 or Dr. DOS 6.0 w/Manuals 
• MS Windows 3. 1w/Mouse & Manuals, or 

Quatro w/Mouse &Manuals, or Sidekick 
w/Mouse &Manuals 

$2,305 

486DX-33 
• 64K Cache 
• 4 Meg RAM 
• 1.2 & 1.44 Teac Floppy Disk Drives 
• 120 Meg Maxtor Hard Disk (Connor 

or Seagate Avai lable Upon Request) 
• SVGA 14" Color Monitor 1024x768 

.28 dpCTX 
• SVGA Card 1024x7681 Meg Trident 
• Hard & Floppy Disk Controller 
• 2Serial, 1Parallel , 1Game 
•Mini Tower Case w/LEDDisplay/200 Watt PS 
• Alps 101 Enhanced Keyboard w/Template 
• MS DOS 5.0 or Dr. DOS 6.0 w/Manuals 
•MS Windows 3.1 w/Mouse &Manuals, or 

Quatro w/Mouse &Manuals, or Sidekick 
w/Mouse & Manuals 

$1 ,866 
Black Or Pearl Cases Avail ab le. Call For All Your Local Area Networking Needs. 

Hewlett Packard Laser Printers And Memory Upgrades 
LASER PRINTERS 

DeskJet 500 .........................$385 

DeskJet 500C .......................$699 

HP llP Plus w/To ner ............$820 


Cases & Power Su lies 
Desk Top Case w/200 Watt Power Supply .. $62.00 
Mini Tower Case w/200 Watt P.S. 4Drive Bays 
w/LEDDisplay... . ............$65.00 
Mid Tower Case w/200 Watt P.S. w/5Drive 
Bays w/LED Display ...............................$89.00 

Full Tower Case w/200 Watt P.S. w/7 Drive 
Bays w/LED Display... . ..... ..$125.00 

Graphic Cards 
Monochrome Graphic wlpp .. 
..........................................$14.00 

Trident 1 Meg VGA 1024x768 .... ... 


........................ ........$67.00 
ET-4000 VGA Card 1280x1024 
w/1 Meg .... ........ .. ........ .... .. $1 19.00 
ET-4000 Local Bus Video Card 
wl1 Meg .. .. ........................$185.00 

HP lllP w/Toner .......................$995 
HP Ill wlToner .. ... .. ... .$1,490 
HP IV wlToner ...........Call 
HP lllD w/Toner .....Cal l 
HP lllSI w/Toner ..........Call 

Motherboards w/CPU 
386 DX-40132 MBl64K Cache/AM I BIOS 

.................................$225.00 
486 DX-33/64K Cache/64 Meg/ISA .. Call 
486 DX-33/Local Busl64K Cache/64 
Meg.. .........Call 
486 DX-33, EI SA, 128 Megl256K Cache 
..........................................................Call 

Monitors 
Monochrome VGA Paper White ....$138 
14" SVGA .28 dp 1024x768 CTX ..$295 
14" SVGA .28 dp 1024x768 Non 
Interlaced CTX.. . ... $345 
14" SVGA .28 dp 1024x768 Proton .. 
.. .................. ........................$265 
14" SVGA .28 dp 1280x1024 Proton 
Non lnterlaced................................$325 

HP MEMORY 

UPGRADES 


1 Meg.. . ............................$69 

2 Meg ............................ .. .... . ..$115 


Hard Disk 
40 Meg Hard Disk.. ..........Call 

80 Meg Hard Disk .........$245 

120 Meg Hard Disk ..$3 10 

200 Meg Hard Disk ........Call 

360 Meg Hard Disk .. .........Call 

Keyboards 

Alps 101 Enhanced w/Template $32 

BTC 101 Enhanced .... .. ..$23 

Chicony 101 Enhanced ........... ..$28 

Focus 5001 A wlCalcu lator ...... ..$69 

Focus 8000 wlCalcu lator ..........$47 

4 Meg .................. . .................$199 
ACI Carries The Full Line Of 
Hewlett Packard Printers, Plotters & 
Accessories. Please Call For H.P. 
Pricing Of Products Not Listed. 

Flop y Drives 
Teac 1.2 ........................................................$58 
Teac 1.44.. . ..............................$56 
Milsumi 1.2 ...................................................$53 
Mitsumi 1.44................................. .. ............ ....$51 
Keen 3Button Mouse PC/MS Compatible .. $9.00 
B01 3Button Mouse w/Mouse Pad 
PC/MS Compatible.. . .. ... $17.00 

Modems 

2400 Baud Int ......... .... .. ....$38 


9600 SIR FAX wl2400 Baud 
Modem .............. .. .....$67 


9600 SIR FAX wl9600 Baud 
Modem .... .... .... ..... .. ..Call 


9600 Baud Internal Modem ......Call 

Advanced Computer 
Terms & Conditions: 30 day money back guarantee on all systems. 2 year parts warranty. 5 year labor warranty. Prices & availability 
subject to change without notice. Visa, MIC & Discover accepted with no surcharge. 72 hour burn on all systems. Prices do not include InternationaI 
shipping & handling. Corporate & Government purchase orders accepted upon approval. Toll lree tech support. Free computer stand & 23322 South Po inte Dr. Ste. A 
cover with each system. All systems are standard configurations, if our configurations advertised do not suit your needs, just give us a Lagun a Hill s , Ca liforn ia 92653 
call &our experienced sales representatives will help you with your custom configu ration. Tel: 714-768-5715 • Fax: 714-768-1575 
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V)f IN*CAD 486dx50 EISA $2238 All systems include the quality parts: 
WIN*CA'.D 486dx-50 L.B. $2039 • 4MB PIAM, 64Kcache, AMI BIOS 
WINJ*CAD 486dx2-50 L.B. $1898 • :1.2M&1 .44MBTeacflo~pydrives 
WIN*CAD 486dx33 L.B. $1809 • 130MB hi-speed hard drive 
WIN"'CAD 486sx25 L.B. $1468 • SVGA 1280w/1MB32-bitL.B. oregul. 
386dx40 upgrade 486/50 $1399 • 1024x768 .28 dp Non·interl. monitor 

• desktop or tower case w/230W 
• DOS 5, hi-fes. mouse, 41/0 per.ts 
• Enh. Keyboard, On-site service 

To order: (800)788-0622 (7am-spm PST) 

30-day money back guarantee KINGLI Technology, Inc.$359 
$2.2'9 
$908 
$235 
$238 
$1.3.9 

=.;..;.....;....;;;...;....._....:.;.._"" 

Circle 552 on Inquiry Card (RESELLERS: 553). 

People come to KINGLI for prices, and stay with KINGLI for ... 
UALITY and SERVICE 

We focus on Quality and Service, because you're demanding. 
All systems are Windows. CAD. OS/2, Unix. and Novell ready. 

Our WIN*CAD stations come with 32-bit LOCAL BUS to provide EISA speeds at ISA prices. 
Call for our VESA-standard local bus to enhance our investment! 

1 year warranty on parts,3 years 1140 Centre Drive, Suite #S 

on labor, 5 years free tech support City of Industry, CA 91789 
Major credit cards accepted ·Phone: (714) 468-2722 

Dealer, VAR inquiries welcome Fax: (714) 468-2721 bbs: (714) 468-2725 

Prices reflect cash discount 2.8% Tech. support: (714) 468-2723 

•••• ADVERTISERS •••• 


Run a full- or half-page 4-color ad 

reaching a portion of BYTE's U.S. readers 


at unbelievably low rates - right here in this section! 


Call today to learn more about BYTE's unique Regional 

Advertising Section, located in our prominent Buyer's Guide. 


• 


(603) 924-2651 or (603) 924-2637 
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ER CARD 

Your Source For Industrial PC Systems 


MONITOR ENCLi;iOiSiUi;Ri;iEiii~~i;iRi;Ai;iCiK;iiM;i;i;iOi;;Ui;Ni;iiTii;Ki;iEi;;Y;;iBi;;Oii;;Ai;Ri;iDi;i,___;A•";;,; ' "' ,;, •o•w•PS,;;;•,;, ;•lll"'lllll''lll;...·.,;u,;.•'",;,•o ..1,;,2•x•2•••ow-PS•1--.. 

New Rackmount Computers with built-In Monitors 

14" Hi-Res. Color Monitor 
One front & Two internal 1/2 height drives 
Space for 4 full & 4 3/4 length cards 

j9" Mono or 1O" VGA Monitor j 

Three front & one internal full height drives 
Space for 8 full length cards 

19" Expandable Rack Available 

* Single Board Computers * Backplane Board 
286, 3B6SX/DX, 4B6SX/DX ISA/EISA B,12,14,16,20 Slots 

* Segmented Backplane Available 
Upto 6 CPU Card On 20 Slots Backplane 
Reckmount or Tower Version 

. . 

. ,... . 

. -~ . 
' . 

Optional Laxen Door Available 

Do You Need More Slots 
In Your Computer ?? 

Now you can expand your PC-AT system 
without timing or noise problems end 
without time-consuming system 
reconfiguration with the new ETRC-AT 
active Expansion Bus Interconnect Kit from 
APPRO International . 

TERMS & CONDITIONS 
• 30 Day Money Back Guarantee for IBM lncompat1b1l1ty 

• All other returns sub1ect to 15% restocking fee . 
' All returns requ1re RMA Number 

• Government, School PO' s welcome r::.=:i ..,.,..,j
' 1 Year Parts and Labor warranty ~-~ 

w/9" 
w/10" VGA $2350.00 
w/14" SVGA $1800.00 

Call for Your Configurations !!! 

., EXPANSION 

COMPUTE A CHASSIS 
 • 	 Hardware and Software 

No need to add driVCfs or modify sohw•re 

• No Address Restrictions 
Put disk drive, video controllen •nd othCf computer 
resources into open slots in your expansion chassis 

• 	 No Initializing Software 
Just plug in the cards and you 're all setIUH to go 

I ETRC-AT KIT W/4ft. CABLE 
8 SLOT BACKPLANE Only 

ET CARD 	 EXPANSION CHASSION W /200W PS $490 
HERE 

TO Order Call: 

408 732 6091 APPRO I t t' I I 


- - n erna 1008 nc, 
Fax: 408-732-6095 3687 Enochs St.. Santa Clara, CA 

1 

95051 

System Includes 
33Mhz 80386DX Motherboard 
1 MB RAM 
9 " Mono/ lO"VGA/ 14'SVGA 
Monitor 
1.2MB 5.25" Floppy Disk Drive 
Scoket for Math Coprocessor 
8 Expansion Slots - 6 16-bit 
and 2 8-bit 
2 Serial & 1 Parallel Port 
Hard Disk I Floppy Disk Cont. 
Video Graphic Card 
Rack-mounting slide rails 
Heavy-duty alumium case 
Rackmount Keyboard 
MS-Dos 5.0 

Mono. $1550.00 

HERE 

•rl~ 
,· 
•• 

10 DRIVE BAY 
FILE SERVER CASE 

FK-1050 $195 

.J 

• 2 Cooling Fans • Both Side Panel Opening 
• 25-0W PS 1300, 400, 45-0W Opt,) • B Slota 
• Rolling Caetera • 17.B" x 8 , 7" x 27 .6" 
• 	 10 Half-Height Drive (6 Enernel) 

LSO AVAILABLE 14,18,20 SLOT SERVER CASE 

19" RACKMOUNT ENCLOSURES 
• 1 3 Models of Enclo91.1res • Upto 8 Drive 81ys 
• Dual·F•n Cooling w /r emov•ble fillCf • 200-600W PS 
• Upto 20 Slots • Shock Mounted Drive B•ys 

SCSI EXPANSION ENCLOSURE 
• Upto 4 Full Height SCSI DRIVES • Two 

Circle 551 on Inquiry Card. 	 DECEMBER 1992 • BYTE 288MW·3 



Buy with 


ence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 
• 	 How long has the company 

been in business? 

• 	 Does the company offer 

technical assistance? 


• 	 Is there a seroice facility? 

• 	 Are manufacturers warran
ties handled through the 
company? 

• 	 Does the seller have formal 
return and refund policies? 

• 	 Is there an additional charge 
for use of credit cards? 

• 	 Are credit card charges held 
until time of shipment? 

• 	 What are shipping costs for 
items ordered? 

(cJ Direct Marketing Association, Inc. 1988 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 
• 	 State as completely and ac

curately as you can what 
merchandise you want in
cluding brand name, model 
number, catalog number. 

• 	 Establish that the item is in 
stock and confirm shipping 
date. 

• 	 Confirm that the price is as 
advertised. 

• 	 Obtain an order number 

and identification of the 

sales representative. 


• 	 Make a record of your 
order, noting exact price in
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c / o 
OMA, 6 E. 43rd St., New York, 
NY 10017. 

This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 
6 E. 43rd St., 
New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing Associat ion, Inc. 



BURi4LO® 


Buffalo SL Series Features: 

•Two Models: 

SLmkll - 4 parallel and 6 serial ports. 

SLP - 8 parallel and 2 serial ports. 


• Flexible Configuration : 
Any port of your SL Series box may be set 
as either input or output. 

• Rapid Data Transfer: 
The SL Series software allows PCs to 
transmit up to 8,000 characters per sec
ond parallel and up to 115,200 bits per 
second serial, much faster than the DOS 
serial limit. 

• Automatic Switching : 
SL Series Buffalo boxes will automatically 
buffer data,convert between parallel and 
serial,and route data from your PC to the 
device of your choice. No commands are 
needed when sharing only one printer. 

• User Upgradable Memory: 
SL units are available wi th installed 
buffer memory from 256KB to 4MB. 
Buffer modules can be added later 
to expand any unit to the fu ll 4MB. 

Circle 193 on Inquiry Card. 

• Easy Installation & Use: 
Connect one cable for each PC or output 
device to the SL Series box. Run the 
SETUP program to configure the Buffalo 
box and to install the pop-up menu.Then, 
simply select your printer and print as 
you did before you installed the box. 

• Pop-up Menu Option: 
Select printers, macros, and other control 
functions using the cursor or a mouse. 
The pop-up menu appears over other 
applications and desktop publishing. 

• Network Server Support : 
Connected to a network server port, 
the SL Series can direct data to a 
variety of shared output devices. 

• Windows Support: 
Buffalo hardware and menu software 
are Windows compatible. 

•Toll-Free Technical Support: 
Skilled technicians will answer your 
call and help you achieve the best 
performance from your system. 

• Cost-Effective Solutions: 
Prices for the SLmkll and the SLP range 
from just $595 with 256KB of memory to 
$995 with a full 4MB installed. 

• Smaller Alternatives: 
The Buffalo H Series is also available 
priced from $245 for the HXP with 4 
parallel ports and 256KB of buffer. The H 
Series buffers offer expandability to 16MB 
of buffer and parallel data transfer at up to 
180,000 characters per second. 

• Toll-Free Application Advice: 
Our knowledgeable staff will help 
you select products to fit your needs. 

•One Year Warranty 

• 45 Day Money-Back Guarantee 

US and Canada Toll-Free 

1-800-345-2356 

(503) 585-341 4 


FAX (503) 585-4505 

Buffalo Products, Inc. 


2805 19th St. SE, Salem, OR 97302 


Response Code: C2SL3 

BUFFALO is a registered trademark of Meleo, Inc. Other brands and product 
names are trademarks or registered trademarks of their respective owners. 

Australia Miden 03-321-0102 
Belgium Vision 016-400416 
CSFR Alwil 02-782-25-48 
Denmark JPS 41-95-3888 

lvaerkcenter 38-89-0909 
Finland OyAmiiel 0-351-5055 

Nordic 0-803-6033 
France LPE 01-4817-6736 
Germany Graphtec 08152-7911-(0)-50 

Leunig 02241-66071 
Hong Kong PE 861-2112 
Israel Usser 3-560-3837 
Iran Vision 21-801-7312 
Italy SPH 02-261-0051 
Netherlands Compudata 073-440700 
New Zealand Cable Plus 09-262-2851 
International Neotex FAX8 1-45-641 -5417 
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• 64K Super Fast Write-Back Cache SRAM 
• 4MB RAM & Expandable to I28MB 

• l.2MB 5.25" & l.44MB 3.5" Floppy Drives 
• 32-Bit EISA Hard Disk Controller (350% faster DTR) 

• 130 MB 15ms IDE Drive with 64K Cache 
• Diamond 24X Graphics Accelerator w/ IMB RAM 

(Up to 1280xl024 & up to 16.7 Million Colors) 
(Up to 30 times faster than standard super VGA) 

• 14" Non-Interlaced .28mm SVGA Color Monitor 
• 2 Serial, I Parallel:& I Game Ports 

• Enhanced I 0 I -Key Keyboard 

COM ES TO H IG H 

SPE ED EISA PER FOR

• 256K Super Fast Write-Back Cache SRAM 
• 4MB RAM & Expandable to I28MB 

• I .2MB 5.25" & I .44MB 3.5" Floppy Drives 
• 32-Bit EISA Hard Disk Controller (350% Faster DTR) 

• 210 MB I2ms IDEDrive with 64K Cache 
• Diamond 24X Graphics Accelerator w/ IMB RAM 

(Up to 1280xl024 & up to 16.7 Million colors) 
(Up to 30 times faster than standard super VGA) 

• 15" Flat Screen I280x I024 SVGA Color Monitor 
• 2 Serial, I Parallel, & I Game Ports 

• Enhanced I 0 I -Key Keyboard 
• 	Hi-Resolution 400DPI Serial Mouse 

Microsoft DOS 5.0 & Windows3.1 

486/33 DX S2095 
486/50 DX2 $2245 
486150 DX $2345 
486/66 DX2 $2545 · 

SMB RAM & 210MB 12ms Drive Upgrade Add $270 
• 15' Flat Screen I280x I024 Monitor Add $190 

Local Bus Win-Srnlion 
• 64K Super Fast Write-Back Cache SRAM 


• 4MB RAM & Built-in 487 Math Coprocessor 

• I .2MB 5.25" & I .44MB 3.5" Floppy Drives 

• I 30MB 15ms IDE Drive with 64K Cache 


• 32-Bit Local Bus Viper 53 Graphics Accelerator with 

IMB RAM (Up to I280x I024 & up to 16.7 Million Color;) 


(Up to 50 times faster than standard super VGA) 

• 14" Non-Interlaced .28mm WGA Color Monitor 


(VESA Standard for 72Hz Flicker-Free Display) 

• 2 Serial, I Parallel, & I Game Ports 


• Enhanced 101-Key Keyboard 

• Hi-Resolution 400DPI Serial Mouse 

Microsoft DOS 5.0 & Windows 3.1 

486/33 DX $J825 
486/50 DX $2095 

8MB RAM & 21 OMB 12ms Drive Add $270 
• 32-Bit Local Bus Hard 'Disk Controller Add $50 

Local Bus CAD-Station 
• 64K Super Fast Write-Back Cache SRAM 

• BMB RAM & Built-in 487 Math Copnocessor 
• I .2MB 5.25" & I .44MB 3.5" Floppy Drives 
• 21 OMB 15ms IDE Drive with 64K Cache 

• 32-Bit Local Bus Viper 53 Graphics Accelerator with 
IMB RAM (Up to 1280xlP24 & up to 16.7 Million Colors) 

(Up to 50 times faster than standard super VGA) 
· • AutoCAD Display List Driver 

• 17" Flat Screen I280x l024 SVGA Monitor 
• 2 Serial, I Parallel, & I Game Ports 

• Enhanced I 0 I -Key Keyboard 
Hi-Resolution 400DPI Serial Mouse 
Microsoft DOS 5.0 & Windows 3.1 

486/33 DX $2645 
486/50 DX $2925 

Above System with I 2'x 12' Digitizer Add $320 
• 32-Bit Local Bus Hard Disk Controller Add $50 

MA NCE, COM T RA O E IS FURI OU SLY BLO W ING AWAY TH E COM 

PE TITI O N. " A VE RY SW IF T GRAPHICS M ACHI NE," SAYS 

COMPU TE R SHO PP ER (M AY 1992) . • AN O THI S HURRI CA N E 

E I SA POWE R IS FINALLY A VAILABLE T O YO U AT A PRIC E T HAT 

WON'T BLOW YOU AW AY . T HESE E ISA SY STEMS FE ATUR E 

A POWER FUL 32- BIT EISA H AR O D ISK CO NTRO LL ER THA T 

PR O V IDE S REAL 3 2 -BIT ACCESS T O THE HA RO DRI V E. TH E 

RE SULT IS A 350% FA STER DATA TRAN SFE R R A TE (DTR) ' 

C oMTR ADE 486 E I SA SYSTEMS - T HE UL TIM ATE M A C HI N E 

T HAT LET S YOU TAKE YOUR WOR KL O A D BY ST ORM . 

"Per(ormance is die "The Comtrade 486 EISA 
Com trade's strong point" Win Station already has the 

pe1formance issue licked. " "Excellent Design" 

Comtrade Local Bus Wins Big! 

In Comparison With Other Leading High Performance Super VGA. 

INTRODUCING COM TRA DE's 32-BI T LO CAL Bu s . 

T RADIT IONA LLY , 486 I SA MACH IN ES C OU LD O N LY SUP 

PORT 16-BI T VID EO CA RD S A ND RUN AT STAND A RD 8MH z 

BU S SPEED. TH AT WO U LD RES ULT IN A BO T TLE NEC K 

REGARD LE SS O F HOW FAS T T HE CPU COU LD RUN . N ow 

You HAVE A N AL TERN ATI VE. · C oMTRA D E' s L OCA L Bu s SYS 

TE M U SES A 32 - BIT VI D EO CA RO WH ICH NOT ON LY PROV ID ES 

DOUBL E THE DATA PATH, BUT ALS O TH E VID EO BUS RUNS AT 

TRU E CPU SPEE D. THE RES ULT 1s VI D EO SPEED UP TO S x 

FASTER TH A N REGU LAR SVGA A NO UP TO 50 x FA STER W IT H 

OUR LOC AL Bu s S3 VRAM GRAP HICS A CCE LER ATOR. 

COMTRADE Local Bus S3 

Orchid 1280 Local Bus 

ATI Graphics UltrallSA 

Source: COMPUTER SHOPPER. July 1992, local&isVldeo~. Page 18'1. 

Circle 213 on Inquiry Card (RESELLERS: 214). 

30 Day Money Back Guarantee. Unconditional Two-year Parts Warranty. 

One Year On-Site NationWide Service 


Intel Inside Logo is a Trademark of the Intel Corp. 


Hi-Resolution 400DPI Serial Mouse 
Microsoft DOS 5.0 & Windows 3.1 

486/33 DX $2425 
486/50 DX2 $2575 
486/50 DX $2675 
486/66 DX2 S2875 

17' Flat Screen I280x I 024 MonRor Add $460 
32-Bit EISA Cache IDE Controller (0.1 ms) Add $130 

Local Bus SVCA 
• 64K Super Fast Write-Back Cache SRAM 


• 4MB RAM & Built-in 487 Math Coprocessor 

• l.2MB 5.25" & l.44MB 3.5" Floppy Drives 

• I 30MB 15ms IDE Drive with 64K Cache 


• 32-Bit Local Bus Turbo SVGACardw/ IMB RAM 

(Up to I280x I024 & up to 16.7 Million Colors) 


(7 times faster than standard super VGA) 

• 14'.' Non-Interlaced .28mm WGA Color MonRor 

(VESA Standard for 72Hz Flicker-Free Display) 
2Serial, I Parallel, & I Game PortS 
• Enhanced I 0 I -Key Keyboard 
Hi-Resolution 400DPI Serial Mouse 
Microsoft DOS 5.0 & Windows 3.1 

486/55 DX $\725 
486/50 DX $1995 

8MB RAM & 21 OMB I2ms Orive Add $270 
• 32-Bit Local Bus Hard Disk Controller Add $50 

1.800.969.2123 


"Where Quality is Everything" 

International 818.961 .6688 

japan 0473.34.3700 

FAX 818.369. 1479 


Hours: 7:00-7:30 Pacific Mon-Fri 

9:00-6:00 Pacific Sat 


15314 East Valley Boulevard 

City of Industry, California 91746 




The difference between their prices and ours is simply 
too great to ignore. No wonder we've been around 

~INUE ID~~ 

(ANO WHAT AUDACITY THE COMPETITION HAS TO CLAIM THAT THEY WON'T BE UNDERSOLD) 

2MB..$ 77 
·4MB .. $156 

TOSHIBA 
6MB..$218MEMORY 

T2200SX, T2000SXE, T2000SX, T2000, SMB .. $290 
T5100, T3200SX, T3100SX, T3100e, •ALL CARDS 

DEC PALMTOP , DELL 320Sli SUB-NOTEBOOK, GRllil GRIDPAD, 


HP 951.X, IBM PC RADIO, MOMENTA PENTOP, NCR 3f25 NOTEPAD 


POOET, SHARP PC3000/3100, SHARP PC-l>700'6741/6781/6785, 


SHARP PC-6800/6841/6881, TOSHIBA T3300SL, ZE;OS·POCKET PC 


512K $127 1MB $189 2MB $350 

COMPAQ LAPTOP MEMORY 

SHARP PC-6781 
~HIDW/8118 $\ 9114 

1lllllllB HDD 'WIBllBSZllla 
MATH COP SSORS 
8028NC1112 '8S 
803l78X·1112C1126 '78 
80387DX·- S88 
803l7DX.CO •1te 

804l78X 
8/IARP PC-11'111, 17'1, ~ a1lf,CONTURA 2MB/4MB/8MB $108/$2021$368T1600, T1 200XE, T1000XE/SE/1.E , ARE FAST 70ns --RAllUl'GllADD 

L TE386s/20 1 MB/4MB $ 88J$198andT1BOO, T1B50, andT1 850C 2MB·S129 4MB $237 
LITE/20 & LITE/25 1 MB/4MB/8MB $ 88J$1981$336 
PORTABLE 486 & 486C 2MB/4MB/8MB $79/$1351$260 

We.,. 1111..i In the TOSHIBA 
TECHNJbAL INFCRMA'llOO GUDE ..--apilnollle ~ 
111811~....... larToohlla 


............. iialobooks.. 

APPLE LASERWRITER 11111NTnlNTX 4MB $140 TdsHIBA T1200XEIT3100SX
APPLE LASERWRITER NTR 2MB REPLACEMENT $ 94 

2MB $6(1AT&T593LASER/C. ITOH-6 1MBl2MB/4MB $8M112tf177 
BROTHER HL-4/4V/4VPS 2MBl3MB/4MB $121/$153/$185 TbsHISA T4«l08Xl'l1400 

2/WH!MB Sl1111$1f4/$288IS708BROTHER HL.aEIBDlllV 1MBl2MB $95/$128 
TOSHIBATS2llCllT8200C:ICANON LBP 811/BllRIBllT 1MBl2MB14MB $741$1071$171 

ei.11118MB S88/S2l58 
TOSlfSA l3300SL

COMPAQ PAGEMARO 15 & 20 1 MBl4MBIBMB $53/$133/$288 

DATAPRODUCTS LZR6501MB/1 .5MB/2.5MBl4MB $105/$135/$1~5AST PREMIUM EXEC 4MB (70na LP) $112 
21<118118'18 $fj8/S1441$21G.'$708EPSON ACTION LASER PLUS I EPLBOOO 1 MB/2MB/4MB $80$1121$177 COMMODORE CLT286/388 2MB (70na LP) $77 

EPSON ACTION LASER II /4100111000 2MB/3MB/5MB $140/$204COMPAQ SLT/286 4MB $328 
EPSON EPL-7000 2MB/3MB $121/$153COMPAQ SLT/388S 4MB $218 
HP LASER.JET 11111D 1MB/2MBl4MB $741$1071$171COMPUADD COMPANlON/SX 2MB (70na) $58 
HP LASEA.JET2Pl2P.t.l/30/3P 1/2/3/4MB $8G'$93/$134/$157EVEREX TEMPOILX 2MB14MB (70na LP) $77 
HP LASER.JET FAX 1MB $80GRID 1720/1750 2MB $88 $69 
HP LASER.JET lllSi /PAINT JET XL300 1 MBl4MBIBMB $531$1331$288IBM N33SX 2MB/4MB (70na LP) $91/$135 1MB RAM UPGRADEHP DESIGN JET PLOTTER 1MBl4MBIBMB $53/$1331$288IBM CL57SX 2MBl4MBIBMB $15&'$1891$345 sffARp PC.moHP DESK.JET +l50()f500C 256K $57IBM N51SX/N51SLC 2MBl4MBIBMB $981$135/$288 
IBM/LEXMARK 4019/4019e 2MB/3.5MB $105/$153 11 711AVELMA1E 71UOllONEC UL TRALITE 298F 4MB $208 
IBM LEXMARK 4029 (ALL MODELS) 2MBl4MB $105/$148PANASONIC CF170/27<l'370 1MBl2MB $581$88 COMPUADD COMPANION 
KYOCERA FBOO'BOOA/BOOT 2MB/4MB $1371$202SANYO MBC -17NBl18NB 2MB (70ns LP) $77 
KYOCERA Ft 2095/3:l00 2MB13MBl4MB $151/$1841$218SHARP PC-eeoo/Be.4116661 2MB (70na) $58 HOD UPGRADESMANNESMANN TALLY 905/906 1MBl2MBl4MB $8G'$112/$177SHARP PC-8041/8081 1MB MODULE $60 
MANNESMANN TALLY MT908 1 MB/2MB $68/$105SHARP PC-6501 COLOASTAR 2MB $11 g 40MB/60MB/80MB/120MB 
FACIT P6060. NCR 8435. PACKARD BELL PB-G600, TANDY 1500HDl2810HDfJ810HD 1MBl2MB $58/$88 $1821$2281$3381$CAU. 

TEC 1305B. TOSHIBA PAGELASERB 1 MBl2MBl4MB $8G'$1121$177Tl TRAVELMATE TM3000 2MB (70na). $58 
NEC SILENlWRITER 2 MODEL 90/290 /S60/S60P 2MB $128ZEOS 2S6138BSX NOTEBOOK 2MB (70n1) $77 
NEC SILENlWRITER 2 MODEL 95 /S82P 2MB $119 
OKIDATA OKILASER/400 2MB $97 

ZENITH MASTERSPORT SX/SUSLE /SLC 2MB (70na) $77 

CALL FOR PRICES ON MODEMS & FAX/MODEMS 
OKIDATA OKILASER BOOlll20 2MB/3MBl4MB $114/$14M178 

EVERYOtE ELSE a.AIMS 1lEYOKIDATA OKILASER 810 2MB/3MB/4MB $1411$174/$208 
WILL BEAT NlV PFICE WE llOlg;OKIDATA OKILASER 830lll40 2MB $154 

EVEN CLAIM IT. lllSTIW>, WE~ OLIVETTI PG-108/2081MBl2MB/4MB $74/$1071$171 
APPLE MAC Ubl 4MB $140 CPO PROLINEA 4133 4MB $143 DO IT. YOU BE 11£.A.IDGEIPANASONIC KX-P441<Y4430 2MB/3MBl4MB $112/$144./$177 
APPt.E MAC +/SEJSVIL'CVCX 4MB $125 CPO PROLINEA 3125 8MB $295 PANASONIC KX.P442<Y4451/4450i 1MB/2MB/3MB/4MB $73$1051$137/$170 
Mr BRAVO 3l33e (LC) 2MIWMB $7"'288 TOSHIBA T5200CPO SYSTEMPRO 2MBIBMB $9~299 PANASONIC KX-P4450 1 MB $109 NEW! 
Mr BRAVO 486'25 & 4133 :118M8 $10!>'$2118 200MB HOO UPGRADE W/ BIOS 
Mr BRAVO 4811LC 4/ll/18MB $1351$27M533 

CPO SYSTEMPROIL T 4/llMB $135/$260 PANASONIC KX-P4455 2MB $128 
$698 

Mr CUPID-32 21418M8 $1051$1441$288 
DECpc 433 & 433 PORTABLE BMB $295 OMS PS4101MB/2MB/3MB/4MB $68/$121/$153/$185 
DELL 31 BSX 2MB $78 OMS PS8151825 2MB/4MBIBMB $1861$233/$297

Mr PREMIUM 3861488 <MIWMB $1441$288 
EPSON 38&'33 4MB $1 43 OMS PSB60 1MBl4MBlllMB $53/$133/$288

AST PREMIUM 386'25,331MSl2M8 $531$105 
EPSON EISA SERIES 2/BMB $79/$260 OMS PS1700 1 MB/4MBIBMB $53/$133/$288 
EPSON EOUITY488Plua 4MB $127 

AST PREMIUM 388C .(MB $125 
SEIKOSHA OP1081MB/2MB $68/$105Mr PREMIUM II 4MIWM8 $1«1$288 

HP VECTRA OS & RS 1MBl4MB $68/$127 SHARP JX-9500'9700 1M,;/1 .5MB/2.5MB/4MB $105/$1351$1~5AST PREMIUM SE .USO 32M8 $1584 
HP VECTRA 488PC 4MB $135 SHARP JX-9500PS POSTSCRIPT 1 MB $57AT&T 8388 2MBl•MB $781$125 
HP VECTRA Till SERIES 4/llMB $135/$260 STAR LASER PRINTER 81MBl2MBl4MB $1051$1371$202IBM 3'F2933 4MB $135 
NCR 388SXllS & 488/MC BMB $255 STAR /STARCRIPT 4/41111MBl2MB/4MB $112/$144/$209 

IBM 6450129 BMB $260 NEC POWERMATE 3881258 BMB $255 
IBM 8'50128 4MB $135 

Tl MICROLASER (ALL MODELS) 1MB $57 
IBM 8450130 8M8 $260 SUN X1181{11PC/1/1+ 4MB $127 UNISYS AP9210 2MB/3MB $1051$153 
IBM 8450803 1 MB $80 SUN ELC 4MB $153 
IBM 6450604 2M8 $79 SUN SLC 4/20 4MB $135 NOTE: ALL MEMORY UPGRADES COME WITH THE MEMORY 
CPO DESKPRO 4MBIBMB $1351$260 BOARD ANO THE MEMORY CHIPS ALREADY INSTALLED. SUNSPARCSTAT10N18MB $532 
CPO DESKPRO 388o 4MB $188 ZENITH 388 1 MB/2MB $60/S79 
CPO PAOLINEA 4133 BMB $338 ZENITH Z-5TATION4MBl18MB $1351$533 

TERMS AND CONDITIONS: All sales fin811. We ctiargo a 25% re-stocking fee on all 

rafu&ed shipmen~ and pre-approved roluma. Prloo. ere 1Ubiecl to chango w/out 
notice, and ronoct all cash d~nta . WarfQ.nty on all merdlanci&e, except momory 

upgrade&, !1 thru tho orlgW'lol manulacturoronly, unlo&a provlou&ly agreed upon endtote-a-lap 
t.tated on our lnvoico. AJI software, plus all morclumdlw that lncludo Iii rom bios, aro not 

rotumable for crodil, and aro aubjod to an ovon exchelnge only. Wo accopl po rchHo 
ordol"$ lrom croci t-worlhy in1tltutlon1, al lhou'*' price& may be sllghtly hl'*'9r on .omo

PHONE : (415)578-1901 FAX: (415)578-1914 llom&. Wo wOJ not ahlp lo any account with an ovord.lo be.lance. Purc:haa.e price. at tho 
time cl sale are final . Momory upg1ade1 guaranteed 100% compatibie. 

550 Pilgrim Drive , Ste.F, Foster City, CA 94404 

ORDERS ONLY: 1-800-9-LAPTOP 
(PRIOR APPOtNTMENTS ARE NEEDED FO R WIU-CAUS, PLEASE) 
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HEHORY ! ! HEHORY 11 HEHORY 11 

ACER 486sx - 16MB SIMM (4M x 36) $ 529.00 

32MB SIMM <BM x 36J $ 1,599.00 
AMI El-FLEX - 64MB KIT (4 SIMMS) $ 2,799.00 
AMIGA 2000 - 16MB SIMM $ 469.00 
AST BRAVO 486LC - 16MB SIMM $ 469.00 
COMPAQ SystemPro - 32MB MODULE $ 1, 199.00 
DELL 486's - 16MB KIT <2 s1MMsJ $ 538.00 

32MB KIT (2 SIMMS) $ 1,088.00 
MAC llfx - 16MB SIMM $ 479.00 
MAC QUADRA 950 - 16MB SIMM $ 469.00 
MAC l/ci,l/cx,l/si,QUADRA 900 - 16MB SIMM $ 469.00 
MAC QUADRA 700 & SE/30 - 16MB SIMM $ 529.00 
NeXT TURBO - 16MB SIMM $ 469.00 
SUN IPX,ELC - 16MB SIMM $ 499.00 
SUN SPARC SERVER = 256MB KIT CALL 

OTHER MEMORIES AVAILABLE... 


IBM 
PS/l - 2MB 

4MB 
M30 - 2MB 
M50l.55sx,65sx,70 - 1MB 

2MB 
M55sx.65sx.70 - 4MB 
M70-A21A6l ,l2l - 2MB 
M40sx.35sx - BMB 
M57sx,90.95 - 4MB 

8MB 
M80-04l - lMB 
MSO-lll .121.311 - 2MB 
MSO-A2l ,A3l - 4MB 
16-BIT OK Exp Board 
32-BIT OK Exp Board 

AST 
PREM . 386/20C - l MB KIT 

$ 68 
$ 149 
$ 79 
$ 45 
$ 79 
$ 135 
$ 79 
$ 269 
$ 135 
$ 269 

~ 65 
99 

$ 180 
$ 128 
$ 128 

$ 65 

COMPAQ 
DP 386/20.20E.25 - l MB 

4MB 
DP 386S/16 - lMB 

4MB 
DP 286N.386N.S/20 - 4MB 
M-SYSTEMS - 2MB 

4MB 
BMB 

DP 386/33 .486/25 - 2MB 
SystemPro - 8MB 

OK Exifx Brd 
DP 386S/16 lMB xp Brd 
DP 386/20.20E.25.25E 

l MB Exp. Board 

DELL 
325D,P;333D,P - lMB 

4MB 

$ 66 
$ 159 

~ l~ 
$ 135 
$ 79 
$ 135 
$ 299 
$ 96 
$ 269 
$ 335 
$ 105 

$ 105 

$ 41 
$ 135 

HP 
Vectra QS-16 - 2MB KIT 

4MB KIT 
Vectra 486 - 2MB 

4MB 
8MB 

X-statlon 700 Ser. - 2MB 
4MB 
8MB 

9000/400t.425t - 8MB KIT 
l6MB KIT 
32MB KIT 

9000/425e - 8MB KIT 
l6MB KIT 

APPLE 
11.SE.SE/30 - l MB 
Classic - l MB Exp. Board 
SE/30,llcl,llcx.llsl.LC & 

$ 129 
$ 229 

~ 79
135 

$ 269 
$ 89 
$ 149 
$ 299 
$ 495 
$ 999 
~1869 

428 
$ 828 

$ 32 
$ 54 

LAPTOPS 
AST EXEC. NB - 4MB 
COMPAQ LTE386 - 4MB 

SLT386 - 4MB 
DELL 316,320 LT - 2MB 
EVEREX TEMPO - 2MB 
IBM L40sx - 4MB 
MAC POWERBOOK - 2MB 
NEC P.S. 286.386sx - 4MB 

P.S. 386 - 8MB 
P.S. SX/20 - 4MB 

PANASONIC CF170 - lMB 
T.I. TRVL-MT 3000 - 2MB 
TOSHIBA 1000 - 2MB 

2000SXE - 8MB 
3200SXC - 4MB 
5200 - 8MB 

PRINTERS 

$ 119 
$ 209 

~ l~ 
$ 78 
$ 135 
$ 104 
$ 200 
$ 429 
$ 200 
$ 55 
$ 80 
$ 108 
$ 388 
$ 160 
$ 315 

PREM. 386/25 - l MB 
PREM . 486/25 - lMB 
PREM. II 486 - 1MB 

4MB 
BMB KIT 

PREM . II lMB Exp Board 

$ 45 
$ 45 
$ 41 
$ 139 
$ 278 
s 469 

420A25.433 - 2MB KIT 
4MB KIT 
8MB KIT 

450DEA50SE - 2MB KIT 
4MB KIT 
8MB KIT 

$ 82 
s 158 s 270 
$ 82 
s 158 
s 270 

Quad. 700,900 - 4MB 
Quad. 700.900 - 32MB KIT 
llfx - 16MB KIT 
llfJc - 32MB KIT 
Quadra 256K V-RAM 
LC 512K V-RAM 

$ 115 
$1120 
$ 499 
$1156 
$ 27 
s 44 

EPSON 6000 - 4MB 
HP llP.111.11/D.P - 2MB 

Ills/ - 4MB 
IBM 4019A029e - 3.5MB 

4029 - 4MB 
OKIDATA 400 - 2MB 

s 229 
$ 108 
$ 135 
$ 129 
s 135 
s 129 

PRICES SUBJECT TO CHANGE WRHOUT NOTICE 

OTHER MEMORIES FOR: 

ACER, ALTIMA, APPLE, AST, CHAPLET, COMPAQ, DELL EPSON, EVEREX. HP, 

LEADING EDGE, IBM. NEC. NCR, OKIDATA, PACKARD-BELL PANASONIC, PHILIP. 

SAMPO. SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, TL TOSHIBA. 

TULIP AND ZENITH. 


Circle 222 on Inquiry Card. 

TERMS: C.O.D. CASH, VISA OR MASTERCARD. 

COMPANY AND UNIVERSITY P.O. 'S ACCEPTED UPON CREDIT APPROVAL. 


414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 

TEL. (818)855-5688 FAX (818)855-5687 

All PRODUCT NAMES. 1AADEMARKS AND REGISTERED 1AADEMARKS ARE THE PROPERTY Of THE1R REPSECTIVE COMPANIES. 

http:1,088.00
http:2,799.00
http:1,599.00


Rack Mount Computers - Motherboard or Passive Backplane 


Use external monitor 
Up to 6 drives 

8.75" high 

Mono or color monitor 
Up to 5 drives 

8.75" high 

14" color monitor 
Up to 3 drives 

12.25" high 

Rack Mount Monitors 


10" mono or color 
monitor 

G: I 
--·- II 

8.75" high 

14" mono or color 
monitor 

12.25" high 

Enclosure for most 
desk top monitors 

~ ; 
, I ' 

14.0" high 

Rack Mount Keyboards 


Drawer mounted 
keyboard 

~--, ·y
. --;· ·0~. I ~ '· >:t,,_ 

1. 75" high 

Rack Mount Printer 


Dot matrix printer with 
industrial rating 

' 
12.25" high ·--~-

Drawer for desk top 
keyboards 

3.5" high 

Vertical-mount, sealed 
membrane keyboard 

5.25" high 

Complete '286, '386 and '486 systems 

RECORTEC, INC. 

1290 Lawrence Station Road, Sunnyvale, CA 94089 
Tel. (408) 734-1290 Fax: (408) 734-2140 

1-800-729-7654 

Circle 218 on Inquiry Card (RESELLERS: 219). DECEMBER 1992 • BYTE 293 
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sonwARE LIQUIDATION 

•: WORDSD\R~ 
w...,_o,o er w.....,2000 1.i. u1I 	 '<lllSWI " Thisisriotomisprintl The$0oretho II 

I 	 ~I f ~~~7~,:= . · 
~FOR~;~COSTI 
$99 ~rs~~~ $99 

RfTAJl BOXED & FACTORY SEALED 

llfiilii ~e~!n 3.1 
Dve loci la'll" OEM excen - ore olhiring lotus 123 "'8nion 3.1 


wilh originol mom.Kil, J.5' diW in sealed bogs wilh 

original regi11Totion tarch. NO CATCH! THE REAL THNG! 


only $ 199 

FONT CAITIDGES FOi HP & COMPATIIUS 

CoMPlffERPERIPHERALS. INC 
Adi- ht 102 fonts, wme as HP's Pro Collection, compa~ble 
with HP, Epwn OCI. Somo 01 Pixi~c Data $89 
hpw .... A25 lonD, HP'~ ProColloction & HP'1 Microwh. $199 
......... l 18fontsforHP500, 500C,5to30pt. $1\A 
let ...... pasts.cript for HP S199 

l.i.ll.1i11ll1.~1i111.1i1• CD llOM, •OOMl/~OOMI · Headphone 
.lac~ondVolumeContrd , il:CA.lacki forS11treoAud100utpul, Dai1ychoin 
Connectior'!oluplo~Orivm . Sy119mlndudesdriveunilwith~ 
1upply, COCoddy, CO Audio Play Softwtire, SompleOi1k, Documentation, 
SCSI intorfoco Cord and Coble, and Micro50ft Emin1iot11. 

CDS431flt ....,_Utt CDMllX lhtetwil U 4 t......... 
Toolworh 111uvroted Encyclopedia, il:eference Library, Wond Allo1, 

No.itilu1, Seled'wo'll, ol!dfreedeooiingdiJ.:IAIWflt 

13#11§[.]§i SPECIAL SALEI 

Largest selection of Memory! We won't be undersold! 
I 

~==============: [¥] ~!~~~~ Vectra Memory

• HARD DRIVE 
SALE 

~sea,ate Hard Drives 
MOOR 5'ZE SPm> TYPE COST 
ST225 ... . ..... 20fJ,.B 6.5M.S MFMS.25' $149 
ST.4096 ....... ....... .. 80M8 28Ma MfM Full HT $349 
ST277R· l ............... 65H.B 28MS MfM 5.25' $219 
ST251·1 .............. ... 42MB 28MS MfM 5.25' $239 

ST351A .. ............ 42MB 28MS IDE 3.5' $179 

ST312Q.l.. .•.... ........ 105M.8 ISMS IDE 3.5' $269 

ST31UA .............. lJO!Va 16MS IOE J.5' $299 

STl239A .............. 210MB 19MS IDE 3.5' $498 

ST3283A .. .. UOMB 12MS 1oe J.5' ssn 

STl.tec:N .............. 426MB \ 4MS SCSI 3.5" $999 

ST41200N .......... I037M8 ISMS SCSl/FH $1799 


c:;:.:NER Hard Drives 
MOOR ..... TYPE COST 
CPJOOO (1' high) ................ AOiV.B 19MS $189 
"" 
CP3008AE . ..... 80M8 19MS S2-'9 "' 
CP30104H ...................... 120iY.B 19MS S299 
"' 
CP32<UF ......................... 209WIB ISMS $459 

CP3SUA ... ................. 52.sw.B ISMS '" $10A5 


"' 
CP30100S ....................... 120t.\8 19MS SC~ $3 79 
"' 

MIEptScw9 Marci Drlvea 
21 :! ==(l ' high) ...... ......... ~ ~~ 


7080A fl' high) ................. 80M8 17MS IOE $2A9 


~~l·~ ·high)..:·: ..:::··::::: i:: :~ ~ n!: 
LXT3..&0S ......................... JAOMS l6MS SCSI SS99 
7213Sfl ' highl .............. 213M8 ISMS SCSI SA 99 

More Popular Hard Drives 
MODB. Sill 5P&D TYPI COST 
TANDON ... .. 10M8 80MS MFM5.25 ' $69 
MJf'ISCRIBE ............... 2Q¥.S 65MS MFM $99 
QUAN LPSA2S ............. A2M8 17MS SCSI $227 
QIJANl.PS52A ........ 52.MB 17MS IOE $209 

OUANIPSBAA ............. 80M8 17MS IDE $289 

WO AC280 ................. 80M8 17MS IDE $2A9 


~~:gt_·:.::::.:: :gt: :;~ ~ ~;:: 
WDAC2120 .............. 120MB 17MS 10f $309 

QIJANLPS240A ......... 2AOM8 16MS Of $579 

MIC 166AO ............... 3.uMB ISMS ESOI $995 

FUJM2624T ............... 513MS lAMS IOE $1095 

FUJ262A5A ...... ......... 52.5MB 12MS SCSI $1095 

MIC162A0 ................ 668MB 15MS SCSI $1299 

MIC15980 ....... ....... 1034MB JAMS SCSI $1799 

MIC 1528 ...... ...... .... l 33AMB 1AMS SCSI $2099 


~--------------~ 
Floppy Drives 

360K 5.25" •n Hr S29 

720K 3.5' 'h Hr 

1.~ 5.25" YJ Hr 
 !E m---•-..ma-
1.AAMB 3.5' 111 Hr 

5.25 ' MOLNTING S5 

Drive Controllers 
88.it AFloppy .......................... ... ............................. $9 

8 Sit AFloppy High Den1ity .. .. .................. $A9 

SBit 2HardOrr..,MFM ... . $A9 

8 Sit 2 Hard Drive. RU ................... .......................... $59 

16Sit HordDriveonly .............................. $2A 

16 Bit Hord wid Floppy 1.1 lnlel'fca ......... ............ .. $3A 

SCSI OTC-3280(5uppom7drMs/ ........... ............. $139 

SCSI Adap19r 15"26 ... ...... .... ............................ $239 

ESOI OTC6262·2A ......... . ...... .... ........ $ \A9 

DE Hord and Floppy ........ ............. .................... $29 

DE Hord ond Floppy w/tO .................................... $39 

Coble. Hardon.... .............................. .......................... S9 

Coble! Hordondfloppy ... .. ..... $1A 


Mocltnt• for Your Co111puter 
COMPumd'ERJPHEJWS.INC 

2400 ......... 'h CordforlBMPC,XT,AT ondcomporibm.COTT 
V.22bi1, V.22 and B.11 212A. Al.Ito dial/Auto answer. Supports 
Comm 1-A/IRO 2·5, Softwure included, $39 
2400 ......... .amea1abcMiplu1S lfD 11o11.t1lighh, ~ires 

-"port. $69 
EIJCR 

.... .... fll MODUI IA 4K bpi, V32bis, lnl9mal $239 

MCA 2400 ........... V A2bi1 w/MNP5, only $89 


90CA BMAaCll fU MODUI 9600bp, FOil, 2AOObp1 
madem, Doto FOll Aub SenJing COM 1 A IRQ 3,A,5 a< 7, Hayes ' AT 

Camnc:sw:H' Mim;ir SoFtwore Full a< half Ovplex PulM1 a< Tone $88 

~; A86/25T; 33T ( in11oolinpoir.~y 
A86S/20PC ......... ...... .... .. ........ ...... lMB 

A86PC; A86/25T; 33T (imto!I in po inl 
386/25 PC; A86/20PC ........................... 2M8 
A86 PC; 486/25T; 33T{iMtall in painJ 
A86S/20PC ........ ................. .. ............. .. . AMB 
A86S/20; A86PC; 25T; 33T(install in poirs) 
386/25PC ..... ........ 8M8 

IBM PS/ 2 Me111ory 
MODEL I NiJ/ICAY 
PS/ 1ond 386/SX ... .. ...... 2M8 

AMB 
PS/2 LAOSX; N33SX laptop ......................... 2MB 
PS/2LAOSX; N33SXLoptop .... .................... AMB 
PS/2 LAOSX; N33SX ~ ..... ... ........ ........ 8M8 

~~;;g~;::;2~'7d~; ~"';~~~497259 ::. 5~ 
PS/ 2 35SX, LS, AOSX,7(} E61 ; 06 1; 121 
Adpt Brd 6A50609;3AF301 I; 3AF30n 
XStotion 120 & 130 .. . . . ........... ... .... 1MB 
PS2 50, 50Z, 55SX, 60, 65SX ... ............ 2·8M8 

PS/2 35SX, LS, AOSX, 50Z; 55SX; LS; 6SSX;LS; 
P70; 70-E61 ; 061; 121 Adpt8rd6450609; 
3AF3011 ; 3AF30nXStotion 120& 130 2MB 
PS/270·A21 ; A6l ; 82 1:861 ................ ::::::: 2MB 
PS/2 35SX, LS, AOSX, 55SX; 55SL; 65LS; 65SX 

PARTI COST 
02150A $68 

023SIA $98 

02 151A $168 

02152A $298=:::= 

PARTI COST 

92F9935 $68 
92F9694 S138 
79F0999 $79 
79f 1000 $149 
79f1001 $289 

:~~ ~~~ 

6450603 $A9 
1497259 $259 
6'50609 

645060A $7A 
6450608 ss9 

Adpl8rd6A50609; 3AF30ll ; JAF30n 

~~/2o;~~ ~:~sX ·::::::::::::::.::.::.:.:::::::::: =~~i~~ ~~;: 
10781 1-00 1 $2A9 

PS270's and80'l ... ······ /i:Z:: ~~ri~;:: =~:::: .. :::::::::::.:::::::::::::::::::.: .:: :::..~~ 107332-00 1 $98 
A· \6MB 3AF301I $388 

~~;:g-~;ll ; A31.:.~~.1.. :: ..:::::::::::::::::::::::::: ~ ::~~ $~ 
PS/280-111; 311 ; 121 ; 32 1; 08 1; 161 .. .. ... 2MB 6450379$104 
PS/290; 95(1n1toUinpair1JP75; 56; 57 

iollmodohlPS/ I Prn386SXM212J ............. ~ =~ s:~ 

PS/2 90;95, P75; 56, 57fall modoli) 
il:S/6000 P~rstolion/P~rwver220 
~e1 PS/1 Pro 386SX M2123 ..................... 8M8 6450130 $298 
PS2 Cl57SX .................................... ........ AMB $239 

8MB $399 
N51 Noieboolr; ...... ... .............. ....... ....... ..... 2MB $169 

Sun Micro Syatema 
MODEL MEMORY 
Spam1ationELC ..... .. ................... AMBNiOD 
ELC; IPX; 3/60,80; A/40,A0;65 .. 16M8M00 
Spare I ....... ................................... AMBKfT 
SparcSLCA/20 .............................. AM6SIM 
SparMNer630&67o.vJ', 690 ...... 6AMBKfT 
4/ 110 .... .................. .. ............... 16NIBKIT 
Spare 11; A/A0;60, 65 

!~it,~~~~~b~:;;~~,~~ .:.::::::: ..1~~ 
4/ 330; 4/ 370;, 4/390 ............ .... 3-KIT 


Elm Me111ory 
A86/33ET .. . ................ AMB 

486/ 33ET ......... ...................... 16H.B 

Z·386/20; 25; 33; 33E .. ................. IWIB 


Z·386/20; 25; 33; 33E; A86/25E .. .. . 4M8 
Z·2A8; Z2861.P; Z386SX ........... .. ...... 2M6 
ZNOTE .... ... ........................... .... .... 2MB 

D· Ra111 Chips .... 
DESCRIPTlON 
64X4 
256XJ STATIC 
256.ICI 
256 X4 
lMEGX 1 
lMEGXl STATIC 
lMEGXA 

AMB $239 

8M8 S399 

PARTt COST 
XIO AO $169 

Xl 160 &U $489 
XlOAC,G,H,Y $159 

XI05Z $198 
Xl68A $2A95 
X1160 $599 

N/ A S ll95 

ZA·A200-M2 Sl98 
ZA·A200-MB S598 
ZA-3600-ME S'9 
ZA-3800-ME 
ZA·JBOO·MK SIAS 

Z·605· 1 S93 
PC·A7·21 S1A9 

PC ·<M 1 S<99 

!SONS 120NS IOONS BONS 70NS 60NS 
$1.95 $2.25 $2.A5 $2.95 

$1.95 $2.25 
$.95 	 $1.05 $1.10 $1.15$1.A5 $2.20 

$3.95 $4 .A5 $A .95 $5..45 $5.95 
$2.95 $3 .45 $3.95 $.d.A5 $4.75 

$4.95 $5.25 
$17.00 

CPU UPGRADES 
intel

3865X 
80386 SX/16 .. S29 386DX 
80386 SX/10 .. $39 80386 OX/20 . $49 
BOJU SX/25 ..$49 BOJU OX/25 . $71 
80386 SX/33 .. $59 80386 OX/33 . $81 

4860X/5X 
80'86 OX/25 ..... $295 
80A86 DX/33 ..... $.U9 
BOA86 OX/50 ..... $549 
80'86 OX·2/50 . $499 
80'86 OX·2/66 . $999 
90486 SX/25 ..... S1A9 
80'86 SX/20 ..... $12A 

Tum your 286 inlo o 3861 Trve 
muhitcnking, bockground operation 
for Windows 3.0, OS/2 ond 386~ ~ftwofll . SX/NOW imptO"'H Sy\· 

llflm perfomionce by up ta 350%. Available for: HP ES286/ 12 & ES 
8, EPSON EQUITY lie & II+, IBM OJllGINAL AT & XT/286, AGI 
1800A, 10008& 1800C,AST PRfMIUM286;81tAV0286,COW/40 
PORTA8l£ Ill. DESKPRO 286, NEC POWEil:MATE 286+ & POR· 
TA8l£+, IBM PS/2, 25/286, 30/286, 50, 50l, 60. 
2 0 Mlta I X/ NOW ..... ...... ................. $299 
21Mlta IJl./NOW .. ............... $3A9 
~~Mita I Jl./ NOW ... . ... .... $399 

Laser Printer Me111ory 
IMEG 2MEG 3MEG -'MEG 5MfG 


8rotherHl ........ ....................... .. $99 .... $1 A9 ............. $2A9 

CanonlBPA ... .. ..... ... ...... $128 .... $178 

EplOflAclion lolel"U ................. $95 ... .. $1 63 .......... $229 

Epl0f16000, Actionl.SR .. . ............ $1 09 .. ...... $178 

Fuj itsu7 100&7200 ................ $199 .... $299 

HP Deskjet 500, SCXX:.... ......... ... .$64 {256K) 

HP2, 20, 3, 30, J P, 2P, 2P+ .. .. ... $99 ...... ..... $1 59 

HPlllSI ............................. .. ....... $49 .......................... $139 • 

IBMloM1r A019, A019E(3.5MB) ............ ....................... $139 

IBM loMir A029 ......... ........ S129 

KonicolPJl 10/3115 ................ $98 ... S159 

NEC90, 290 .................. .............. ... .. $1 18 

NEC95 ... .................... .. .. ..... $1 28 

OKIAOO .................... .. . ................ $\05 

PixkordSellP69500 ....................... ...... $125 ........... $168 

hinol0flic4A10/ AA30 ... ... $119 ... ......... $198 

Pano ionic 4420/4450 1 ... $69 ... S118 ...... ...... S198 

Ponownic AA.50 .. .. ................ S105 

PanoKW1ic AA55 . ... S139 

0MSA 10 ............................... $109 ... $\A9 .. ......... $2A9 

StorLSOA ........... ...... .... .......... $129 ... $179 ...... ...... $269 

StorScrip!A ...... .. .......... .. .. .... ... $128 .. . $1 78 ............ $258 

TolibaPogela~r6 . .. ............... $1 09 ............ $168 

TI .................................. ....... $79 ... SIA9 ............ $299 

TI XVPS17/ PS35 ...................... $59 


' 1'(Jrli4 ''A Memory 
MODE L IAfMO«Y 1 01Jii~~ c~;~~ ::: .. ··::·:: : :::::::::::::::::::::::::::::::::· 1~ 107808-00 1 $99 

Ponob1e 386 ........................................ IWIB 107651-001 SI 19 

$A.A9=~ ;::.:::::..............::·:::::::·4Me~~ 107653-001 


10765.A-00 1 $A.A9 
De1kpro386/16 ... .... .... . .. ............. 1·2MB 

Deikpro386/ 16 ................................... 2MB 


g::t::;:~; :~ .: :::: :: : :<::! 
Deikpra386/16 ....... .. ......... AMB 
Ooskpro286E; 386·20; 20E; 25; 25E .. .. IWIB 
Doskpf-a 286E 386 20, 20E, 25, 25E ...... AM6 
Deikpro 386S ... ........................ . AM6 Boord 

AMBModule 
Deikpm386·20E; 25E .. ........... AMS 
De1kpro 386/33; 386/331; A86/25; 

33L;504.; Syi1emprn ............ ............. ~ 

32MB 

Deskpro286N; 386N; 386SX/20; 20N, 
Portoble A86c, Deskpro M, Syilempra LT 
Seriei 129 160·001 ............................ lWIB 

2MB 
AMB 
8MB 

X116H:i'c: ~~:: t?14J/Jf1J La I M pop
MODELI MEMORY 
Contura loplop 3/20 & 3/25 .. ..... AMS 

8M8 
ConturaNoloboolt ........................ 2J.4.B 
ConturoNolebook .. .... ........... 4M8 
ConturaNolebool< ... ........... ......... 8M8 
Compaq SLT/286 .. .......... lMEGMOO 
Compaq SlT/286 .. . .... ... AMEGNiOD 
Compoq SLT/386 .. .......... IMEGMOO 
Compaq SLT/386 ............ 2MEGMOO 
Compaq SLT/ 386 ........... AMEGNiOD 
Compaq lie 266 ... .. ......... . 1MEG8il:O 
Compaq lie 286 .... ......... ... 2MEG 8RD 
Compaq lie 286 ........... ... AMEG8RO 
Compaq lie 386/ 20 ........ lMEGMOO 
Compaq Lie 386/20 ..... ... AMEGNiOD 
Compaq Lie Li1e/20, 25 .... 2MEGMOO 
Compaq lie lile/20, 25 . .. A.MEG MOO 
Compaq U. IJle/ 20, 25 . ... SMEGMOO 

108069-00 1 $2'8 
108069W71 $3'8 
108071-001 $98 
108070-001 $469 
108072-001 $2A9 
11313 1-001 $59 
113132-001 $158 
11363A-001 $218 
11253A-00 1 $159 
113645-001 $208 

115\A.A-001 $1 02 
11656 1-001 $289 
116568.001 $1498 

11 6688-001 $49 
118689-001 $SA 
118690-001 $148 
12ssn-001 

e111ory
PARTt 

139A98-00 1 
139A99-001 
139A97-00I 
139A98-001 
139A99-00 1 
11 0235-001 
11 0237-001 
11 8303-001 
ll SJOA-001 
118305-00 1 
117081-001 
11708 1-002 
117081-00J 
121125-001 
1211 25-002 
129769-001 
129769-002 
129769-003 

S298 

COST 
$169 
$319 
see 

SIAS 
S298 


S99 

Sl98 


S89 
S l29 
$165 

$69 
199 

SI AS 
$78 

$21 9 
$ 1AS 
S l98 
S«B 

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

e::enS\tii ....... SR 

W ·2 Mti: .-.. $69 

W ·11CMtL .. S89 


'°"6SXL4.l!.lJO .__ 

Memory Expansion Boards 

COPROCESSORS 
............... ............... 

'11Hl-6\ttr .._... S2' lrB7· llMU ·--SR 
'11Hl.ai.Hz: .__ SJ9 llJV·~-"9 
rnfl· IOAitii ._. $19 a:IW·2Sliofti _ $69 

fJJ81·Jlll0 __ 119 -·~ --·-· 184 
lm'-SJ.1' .•..... V9 
«1387·SX2Q ___ $89 

lmBHll -···--· S99 
_ 


'°"6Sl(l5cw0Xl.S ... 
 llll'87·SX20 _ Ui"i 

~· COPROCESSORS 

11\vg compatible with ln191, t+irw timn ftnl.r! 5 ~ wominly. 

CYRIX 83087·33Mlu ........................................... 188 

CYRIX 83087·<0Mlu ........................ ................. 1108 


~~K ~~~~~.::::::::::::::::::::::::::::::::::::::: ~~ 
WEfTEK 3167-2~ .. .. ................................... $168 

WUTEK 3167·33Mlu ... .......................... 1239 


~~~ :~:;~~:: ::: .. ··· .... ::::::::::: ~~ 
'---~~~~~~~~~~~----'

... lladl~,.__. 
TOSHIBA Laptop & Notebook M1110ry 
MOOR MiJMJf.Y 

T2000SX/T 1000SE/ l£/XE ............. lWIB CARO 

T2000SX/TIOOO SE/ lE/XE... .......... 2M8CARD 

T2000SX/T IOOO lE ...... .. .. .............. AMBCARD 

T2000SX/T I000 l£ ... . ................. 8M8 CARD 

Tl200XE .............. ........... ................ 2M8 8RO 

11600 .... .... ............ .. . ............ ....... 2MB BRO 

T2000 SXE/T2 1OOSX ................. .. .. 2M8 CARD 

T2200SXE/T2300SX ..................... AMB CARD 

T2200SXE/T2200SX ...................... 8M8 CARO 

T3100E .. ........ .. ...................... ... 2MBMOO 

TJ lOOSX .. . ... ....... ... ........ ............. 2MBBRD 

TJlOOSX .. ....... .. ............ ............... .. AMBBRD 

T3200 SX .... .................. 2MB MOO 

T3200SX ......................... ......... AMB MOO 

T3200SXC .................................... 2M8MOO 

T3200SXC ... .... ............ AMB MOO 

T3200 .... ............. .. ... ....... ......... ........ JWIBBRD 

T3300SL .. . ............. ... . 2MBCRO 

TJ300 SL ........... ..................... ......... AMB CRO 

TJJOO SL ....... ........................ ... ... 6M8 CRD 

T3300SL ... .. .......................... ... l6MBCRD 

T.UOO SX ISXC) (T6.AOO SXC OX.Cl ... lM&OO 

T.UOOSX(SXCJIT6.AOOSXC OXC) .. . AMBCRO 

T.UOO SX (SXCJ IT6.AOO SXC DXC) .... SMBCRO 

T.UOOSX(SXC)IT6AOOSXCDXC) .. 16M8 CRD 

T5100 .... ........ ............... .... ... ....... ... 2M8 BRD 

T5200fT5200C/T8500 .................. 2MB MOO 

T5200/T5200CfT8500 .. ............... BMBMOO 


More Laptop Memory 

PAIT• COST 
PA831JU $68 
PA83 12U $8 9 
PABJ 1AU $168 
PA83 I5U $298 
PABJ06U $92 
PAB302U $78 
PA20CXXJ $89 
PA200 1U $1 68 
PA2002U $328 
PA83A\U $88 
PA8J08U $88 
PABJl()J $138 
PA8307U $88 
PA8309U $138 
PA83 18U $88 
PA8319U $148 
PA7 137U SIAS 
PA2006U $118 
PA2007U SI '8 
PA2008U $235 
PA2009U $895 
PA2003U SI 15 
PA200AU $21A 
PA2005U $375 
PA201 W $745 
PA830 1U $7S 
PA830AU $98 
PA83 13U $298 

MODEi. IMJ#Xt 

AlR Venlura 16 &20 ...... .... ........... lMB 

AlRVenturo 16 &20 ... .......... .. ... ... AM8 

AT&TSofori .... ...... ..................... ... 2MB 

AT&TSolari ......... .. ... .. ......... ......... AM6 

Bondwell 8·310 ...................... .. ... lMB 

Commodore ............. .. ..... ............... 2M8 

Doll316,3201.T ............ .................. 2M8 


· Oel1Nl20 &Nl25 ......................... ~ 


Doll212N &320N ......... ....... ... ..... 2MB 

Everex Tempa lX, LX20 .......... ......... 2MB 

E....fOXCorrier ...... ... .. ........... ........ .. 2MB 

Epi0t!N83 ......... ... . ...................... AMS 

Grid 1500 ............................. ..... AM6 

GndlA.50SX ..................... .. .......... 2M8 

GolcbtorGS.520, 386SXl 6 .. ... ........ lWIB 

Gold1tor GS520, 386SX 16 ... .. ........ £M8 

Packard Bell, Mogl'l(JYO)ll;, MitM.iba .... lWIB 

Pockard 8ell,Mogl"IDVOJl, Mi!M.iba .... 2M8 

PockordBell, Mogl'l(JYO)ll;,MilM.iba .... £M8 

Ponosonic CF170 ....... ............ ..... ... 1M8 

SamsungNo1emo11et386S ............. 2M6 

Samwng No1emau. 3865 ... .. ........ £MB 

Sonyo 17NB; 18N8 .. . ..... ............... 2M8 

SNirp6220 ............................ ....... l WIB 

Sha rp 6640 .. ........ .... .. 2M8 

Sharp 4700MZ·200 ..... ...... .. .... ... ... lWIB 


~z~~~~~.:::::::::::::: : :: :::: ~ 
TondonNBE386SX ....................... AM8 


PAITI COST 
12407980 $198 
12407970 $895 

37650 $1'8 
37651 $288 

23Q.50-09100 $108 
390850-01 $87 

$98 
31(}3213 SlA9 

N/A $149 
00160 Sn 

00263-00 $114 
A808511 $178 

52587 $1S9 
6200203 $209 

N/ A $98 
N/A $2'8 
N/A $98 
N/ A $1 '8 
N/ A. $218 

$55 
SNM002 $195 
SNMOOA $395 

M8C·M!MEM2 $95 
CE·62 1B $98 

N/ A $2'8 
CE-471 $198 

~~: 	 "S: 
NI A 	 $299 

TITrovelmole 2000.3000 .. ... ..... ..... IWIB N/A $68 


:~;:,,-,N/ 
188 

DESCRFTION IOONS 80NS 70NS 60HS 

256X9 ...... .. .... .............. ......... $9 .. .. ... $10 ....... $1I ........ $15 

lMEGXJ .... .... ....................... $27 ..... $28 .. ..... $30 ..... .. $34 

lMEG X9 ........... ................ .... $29 . $32 $34 ........ $37 

AMEG X9 .............. .......................... $109 .. $1 19 ...... $129 

16'Y.EGX9 ............ ............................................. $764 

256X36 IMEG (72 Pini ..... ................ .... . $50 

512X36 2MEG (72 Pini ........... ............. $85 .... $95 

IX36 -'MEG(nPin) ............. .... ......... . $139 .... $1A9 .. ... . $159 

2X36 8MEG (72 Pin) .... .. ...... ............ .. $289 ... . $298 ...... $206 

AX.36 16.Y.EG (72 Pin) ......................... 1499 .. .. $S39 ...... $579 


Newer Technology lilliil3 Me111ory Boards Q111Pl!lufum@1.11NC Me111ory Boards I 
0 · 8M• I 6•1t for 286 ond 386, up to 24Mhz, ATE..:lended -.C• AT .._ (Bn;r190u~ lMEGSimm 1) 0K·6MEGBoard, A.OUM •• 2e• -4 ~••••, 16Bit, 2.MaExpondabl. to AMB. {U- l MB I 
only. u~s Dip chip1 compatible, Convenlional, Expanded & Extended Memoty, Suppotts .x 1Dips! Wol'hwith IBMAT, 386 and compatibles. Expcmd.d, &t.nd.d, 
OK 2M6 AMB 8MB OOS, OS/2, UM/EMS& EEMS A.O Llm compatible 
SA9 S99 s199 sm OK·S9A, 2MEG·S159, AMEG-$249, 8MEG-SJ69 S TIA• 2M1e ................................................................. .... ............ $69
::: :: ~l/~ora~l) $79 WAUANTT .... ......... ... ......................................... .. .... .......... ........... 119 
O· I 6M• tim/EMS 4.0, Expand.,.:! and Exli:lndod, lnJe EMS A.0 
for any 286, 386 and A86 w/ up kl 33Mhz CPU ~- UMH Simmi O·AMEG S\1 8 OKSl\8 2MEG S18A AMEG S250 

a.c--/2 Pl"lorPS/2168itMMn«ylora!llSMMCA.SysMnu, 

$99 $169 $23A $364 $579 
OK 2M8 AMB 8M8 16H.B 

DOS & OS/2 UM EMS 4.0 Support. 2·8MB {u~ IMB Simmi) . Call today!
2MB·$179 4MB·$279 BMB·$399 

--~-OllLY .., .., ,lll!'lm 11"!"'--~- ......-...,,_. ~~~--!- ,.,.~..,._ .....,,,........ ...-.......,...., '"'!! •

800-982-2925 ~'::i"..:c:;:-"'- ................._c.,,..,.,,.,,"'._ ~ I I I 


~10\~f.. ...,rol..:,.J,wilhlnJOcby.,..., rol..:,.J,cw~ ,J.,
nC"HNICAlI CUSTOMER SERVICE/ORDER STATUS: JO.by. WAJUWlT't'lffU.CLWNTONl.Y AUPl!CESfNALPllO:SSl..UCTTOOW<.t: .......... 


1702) 294-0204 Pll 1702) 294-1161 ,..,.,,,.,.,. 0 ....., """"""'" __,...,,,.., .,,,1.......,....., 11i11i1i111i11 684 Woll~ Rood 

PAX O UIU WILCOMI - """~ NET lO Acap.d ""'*'°""...don.._~ F-.. 1000 " Boulder Crty, NV J'I 

WI PU1tC11&11 u cus INYlllTOllYI CA.LL Oii PU: un =~~RNA~~~i°.J...... .-.,.....dJ ....,_._ Ia'f'4 I 89005 I 

I 
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Advanced •:• 

$1489 I $1479 

Basic• 

$1779 I $1679 
Advanced •!• 

$2029 I $1929 
I 512k (0.3ms) 

•!• 2.88MB F/D w/Controller 

• Novell DR Dos 6.0 
• 

Super Pak - Disk Cache 

• 
• GEM - Window Manager 

BDI LOCAL BUS 

STAR 

ATl-XL WONDER 

BDI LOCAL BUS 

DIA MOND 
STEALTH 

S3 CHIPSET 

•o ~ 

Buy Today · Upgrade Tomorrow. 

• Upgradable Local Bus MB 
• 
• 
• 1.2 
• 
• 14" SVGA Monito.-, .28 dp 
• 
• Minitower w/Display 

t&c;~O 

, cal Bus VESAMONITOR 
2.88MB DRIVE 
0.3MS HARD DISK ACCESS 

48 X2/66 & 50 

L@CALBUS 


D HT Associates, Inc. I V/S4" I [•Ur] 
7411-B East Gale Ave·., City of Industry, CA 91748 • Tel: (818) 810-0552 • FAX: 

N

rcte 198 on In 

-Tel: (714) 483-5351 • FAX: (714) 989-1488 
AST COAST REGION 
EST COAST REGION 

- Tel: (713) 789-4775 • FAX: (713) 789-9146 
:1
~

ui~ Card (RESELLERS: 199). 

486DX/50 & 33 

LOCAL BUS 


e eatures: 

Intel CPU I 64K Cache I 4MB Memory 
32 Bit Local Bus SVGA Card I lMB 

1.44MB FID, 120MB IDE HID 
2 Sen a) / 1 Parallel I 1 Game Port 

101 Enhanced KB w/Serial Mouse 

ft.0~14svstems Highlights: 
•!• 14" VESA Monitor, 1280 x 1024 
•!• IDE Cache HID Controller 

Buy "One" gets "All" Free: 

Super Stor - Disk Compression 

ile Link - File Transfer Utility 
· EMM 386 - Memory Manager 

NCJVELL4D 

DIAMOND SPEED h,..,~-, 

13.100 

P.C. MAGAZINE BENCHMARK 



TWO COMPUTERS 

CAN SHARE ONE 


BACKPACK. 


With Backpack, several 
computers can share a 
single tape drive. Backpack 
connects quickly and easily 
to the parallel printer port 
of any PC compatible 
or portable - without 
interface cards or 
tools! The Back
pack tape drive 
is also easy to 
transport, making 
it ideal for trans

ferring data f r om one 
computer to another. QIC 
40 (40/ 120MB) and QIC 80 
(80/250) tape, d iskette and 
hard drive m odels are 

available . So share 
and share alike! Call 
today f or more 
information. 

Mic:raSalutian§ 
Computer Products 

132 W. Lincoln Hwy., DeKalb, IL 60115 815-756-3411 Fax 815-756-2928 
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jl_'.4:_:8::_:6:_:D=X 1486DX, 3 3 MHz, EfJI'·'=2=,~6_:6:_:M=H_:_::z~,-_Jflllllfllfllf.i.•J 

IL 4:..::s:..:6~D=x2~ =-= · 13 s 6 Dx, 3 3 MHz,=, -=s o~M~H=z,~_.1..,,.~.@..'··' EfJ•M•! 
Don't settle for 386SX performance. With 386DX and 486DX power, 


external l<eyboard and VGA ports, it is the only computer you will ever need. 


HCP Power Notebool< Standard Features 
I 

• VGA graphics w ith 32 gray-scale supertwist back-lit LCD screen 

• 4 MB RAM installed, total memory capacity is 1 6 MB 

• 120 MB hard d isk, 15 ms access time • Licensed DR-DOS 6.0 

• 1.44 MB floppy drive • Two serial, one parallel port 

• Three-hour battery • External numeric keypad included 

• Carrying case • External VGA and keyboard connections 

Optional Features 
• Docking station w ith 2 x 1 6 bit slots $160 • Hard drive upgrade to 21 0 MB $200 

• Auto cigarette adapter $ 40 • Additional battery set $ 90 

• Memory upgrade to 1 6 MB $380 • Additional battery charger $ 30 

• Memory upgrade to 8 MB $160 • Additional AC power adapter $ 50 

Micro-International, Inc. 
~ 10850 Seaboard Loop ~ 


~ Houston, Texas 77099 ~ 

National Sales 800/967-5667 Houston 7 l 3/495-9096 


Hours: 9:00 a.m . to 5:00 p.m. M-F, 11 :00 a.m. to 1 p.m. Sat. (Central Time) 

Al l systems and components include a one-year w arranty; 30-day money-back guarantee. 


Price reflects cash or credit card payment. Major corporation purchase orders accepted. 
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1~~tJ~t~m~ 
EDITORS' 
CHOICE 

June 25, 1991 

• Built on ISA, MicroChannel or VME bus , 

• Video memory upgrades to 4 MB 

• Program memory upgrades to 4 MB 

• Razor sharp resolutions from 1024x768 up to 
1600xl280 

• Blazing color selection from 8-bit to 24-bit true color 

• Optional Tl TMS34082 floating point processor for 
enhanced 3D ac<::eleration 

• Superior speed of the Tl TMS34020 graphics engine 
paired with National Design's advanced ASIC technology 

• LIFETIME WARRANTY - no gamble here! 

Whether your game is CAD, Microsoft Windows, graphic arts, multi-media or medical 
imaging, Volante has a card for you at a fraction of the cost charged by the competition. 

NATIONAL DESIGN, INC.Call 800-253-8831 now for information 1515 CAPITAL OF TEXAS HWY, SO. 
on the breathtaking V0lante series. 5TH FLOOR 

AUSTIN, TEXAS 78746Phone: 512-329-5055 Fax: 512-32~326 l1DI 
Circle 208 on Inquiry Card (RESELLERS: 209) 



t:t:Fa L a La La La 
La La Lapine:~ 

POVVERTOOL 
OPTIONS 

POWERTOOL PLUS! 
SMB base memory, 200MB hard drive 
and 256K Cache ... ......... ... ..... .... .... . add $292 

POWER CACHE! 
4.5MB caching hard drive controller 
for IOX faster processing .......... ..... add $292 

• I5"flat screen SVGA monitor upgrade ..$I99 
• I ? "flat screen SVGA monitor upgrade .. $520 
• Low radiation monitors 
• CD ROM and multi-media 
• Tape backups and MORE! 

POWERTOOL 
STANDARDS 
• 4MB (60ns/70ns) RAM 64K Cache 
• 125MB fast IDE hard drive with Cache 
• I6-bit IMB SVGA card with 32,000 color 

Sierra® DAC chip 
• 280 watt power supply 
• TEAC® 1.2 and l.44MB floppy drives 
• LAPINE IOI-key tactile keyboard 
• 	I4" non-interlaced .28 1024x768 SVGA 

monitor 
• 2 serial/I parallel/I game port 
• MS-DOS 5.0 and WINDOWS™ 3.1 with 

hi-resolution mouse 
•Your choice of standard desktop, mini

upright or standard upright 

SAME SYSTEM AS ABOVE WITH: SAME SYSTEM AS ABOVE WITH: 
* 32-bi t local bus 53 graphics accelerator * 32-bit local bus S3 graphics accelerator 

for 50x faster graphics with up to for 50x faste r graphics wi th up to 

1280xl024 resolu tion and 32,000 colors 
 1280xI024 resolution and 32,000 colors 

*Programmable IOI-key LAPINE keyboard *Programmable lOI -key LAPINE keyboard 

$1892 

LAPINE 
SERVICE 
• 1 year parts and 5 years labor 
• Toll free technical support unlimited 
• Federal Express replacement parts 
• Intensive 72 hour bum-in and test 
• 30-day money back guarantee 

Business Hours: Mon. - Fri. 7am-5pm (PST) 
8025 Deering Ave. Canoga Park, CA 91304 
818/884-3685 FAX 8I8/884-3670 

1-800-927-3772 
All major credit cards accepted . Net 30 day credit 
terms to qualified government, educational & com
mercial accounts. All prices subject to change. 
Prices do not include shipping. 

POWERTOOLS For Christrnas 
Circle 227 on Inquiry Card (RESELLERS: 228) . 

* I6MB (60ns) RAM 256K Cache 
* 1.2 Gigabyte fast SCSI hard drive 
* 32-bit local bus S3 graphics accelerator 

fo r 50x faste r graphics with up to 
1280xI024resolution and 32,000 colors 

* I ?"non-interlaced 1280xl024 SVGA flat 
screen moni tor w/digital control readout 

* Programmable IOI-key LAPINE keyboard 
* SCS I fast drive controller 

SAME FEATURES AS ABOVE 

$4992 




----
~-....

' ' 

SPOT®Anchor 

~ 
~ 

SECURTECH CO. 

laminated top. 

RJGHTDN® COMPUTER SECURITY 

AFFORDABLE • EFFECTIVE • MOBILE 


------·

Factory-direct prices from $8.20 to $32.50 save you 
money. Request our free brochure B with prices. Thank you. 

5755 SW WILLOW LANE, LAKE OSWEGO OR 97035-5340 
(503) 636-6831 • FAX (503) 636-9642 Made In U.S.A. 

Circle 223 on Inquiry Card. 

SPOTLINK·S® 

Righten® patented Spot® Anchors, with their special adhesive, are 
the best theft deterrents you can buy. Our versatile variety gives 

you options, easy access, and are easy to use. Spot-Link 5®, unlike 
competitors, is not dep endent on the adhesive strength of a 

--~---______,,.., ... 

•••• ADVERTISERS •••• 

Run a full- or half-page 4-color ad 
reaching a portion of BYTE's U.S. readers 

at unbelievably low rates  right here in this section! 

Call today to learn more about BYTE's unique Regional 
Advertising Section, located in our prominent Buyer's Guide. 

•••• 

(603) 924-2651 or -(603) 924-2637 
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• Mounrs 3 floppy and 4 hard drives '5 

• "Accom modates std. & min i motherboards lllm 
• 2 digir LED disp lay 
CASE-IOOA .. . ....... .. ....... ....... $99.95 
CASE·200A Super Deluxe Upright $349.95 
PS·250TW 250W p. supply ... . .. . $129.95 
PS ·300TW 300W p. supply .... .... $149.95 
CASE·70 Std. 286-style case ... ..... $89.95 
CASE·120 ..... ...... ..... .... ... .......... $199.95 
Mini-upright case w/200W power supply 

POWER SUPPLIES 
• U/L approved 
• l l0/220VAC, 50/60Hz 
PS·lSO 8088 150 watt .. ... ...... ... ... <"$69.95 
PS·200X 8088 200 watt ....... .......................... .... $89.95 
PS·200 286/386/486 200 watt ....... ... ............. $89.95 
PS·300 286 /386/ 486 300 watt ............ ......... $149.95 

25MHZ 
386SX 

$19995 

A., 
• 25MH z Imel 80386SX CPU • Expanda ble co I 6Mb 
on-board • Uses 256K, l Mor 4M x 9 SOns SlMM s 
(0K installed ) • Six 16-bir and rwo 8-bir sloes 

MCT·M386SX·25 ............ ....... ..... ...... ...... ... ....... $199.95 
MCT·M486·50E 50MHz EI SA w/cache .... ..... $1395.00 
MCT·M486·50 50MHz cache 486 ...... ........ $1195.00 

•••••••••••••••••••• MCT·M486·33 33MHz cache 486 .. ............. . $895.00 
ENHANCED 
KEYBOARD 

$4995 
BTC-5339 I 0I / 102-key enhanced layout 

mm::lll!!!!I&NON·INTERl.ACED 

.... .. $49.95 

1024 x 768 MONITOR 
VGA·MON·1024N .28 dot pitch .. .. $389.95 

VGA·MON · I024 1024x768 int. monitor, .28mm . $349.95 
VGA·PKG· I 024N Non· interlaced Super VGA pkg $499.95 
VGA·PKG · l024+ 1024x768 interlaced VGA pkg. $469.95 
VGA·PKG 640x480 .39mm dot pitch VGA pkg .. . $349.95 

2400 BAUD MODEM 
• I nrern al data mod em 
• Hayes compatible 
• Config. as C0Ml-COM2 
MCT·24l .. . .... $49.95 

9600 BAUD EXTERNAL 
• CCITT V.42bis/V .32/V. 22bis/Bell 212A & 

Hayes AT co mm and-sec compat ible 
• MNPS error correction & data compression 
VIVA·96E ....... ........ .... ...... .. ........... $299.95 
VIVA·l441F l 4.4K internal w/fa x .... . $269.95 

FAX/MODEM/PHONE SWITCH 

~~~~!~f~J~O\~~gTJ~~~~~p1 n ' 
devices 74 series TTL, 40 & 45 senes 
CMOS & 41/44 sen es DRAM up co l Mb 
Idennfi es unknown part num bers 

MOD·HIC ... .................. .... ... ..... .... $149.95 

WIRE·WRAP PROTOTYPE CARDS 
JDR·PR2 8-bit with 1/0 decade layout . ... ..... ... ..... . $29.95 
JDR·PRIO 16-bit with 1/0 decode layout ............ ... . $34.95 

SOLDERLESS PROTOTYPE CARDS 
PDS·601 8-bit breadboard-on-a-card w/ 10 decode $79.95 
PDS ·61 I 16-bit version ...... .... ......... ... .... $89.95 

MCT·M486SX·25 25MHz cache 486SX ..... ... .... $499.95 
MCT-C386·40 40MHz cache 386 .. ....... ....... $379.95 
MCT-C386·33 33MHz cache 386 . . .... $349.95 
MCT·M286· 16 16MHz286.. . . . ... .. $149.95 
MCT·M286·12 12MHz 286 .. . .... ... . $129.95 
MCHURBO· IO 10/4.77MHz 8088 ....... ... .. ..... $69.95 

16·BIT VGA CARD 
81 16-bir 8088 and 
286/386/486 compa rible 

• 640 x 480 in 16 colors 
320 x 200 in 256 co lors 

• 25 6Kb video RAM 
MCT·VGA·IOOO .... $49.95 
MCT-VGA·3000 l024x768, 512Kb DRAM ......... $89.95 
MCT-VGA·4000 l024x768, lMbDRAM ...... .... $129.95 
SPEEDSTAR·24X 24-bit color, 1280x 1024 ........ $199.95 
STEALTH·VRAM Windows acceler., 1280x 1024 $249.95 

~:~~!!~: ~?ouo~~ [flffl $1495 
• Opco-mechanical des ig n t 
• Windows 3.1 compatib le ! 

$ _____-.;-----~JDR·MOUSE·3 .... ..... 14. 95 ! . 
MOUSE·PAD ...... .... .... $4.95 

POST CODE DISPLAY CARD 
• 286/386/486 co mparible 
• Displays power on self-tes t code 
• Works when software won't even boot 

EPROM ERASER $3995 
• Quickly and sim ul ta neous ly erases 

up co 4 srandard EPROMs 
DATARASE II . 

ca:-.:r.:ER $289 84Mb DRIVE PACKAGE 
• CP-30084 84Mb, 19ms IDE 

hard drive, 16-bir nappy/ 
hard d isk contro ller, cables 
and instruct ions 

HDKIT80 .. .. . .... .. ... $289.00 

IDE HARD DRIVES 
PART# BRAND CAP. SPD. 
CP-3000 Conner 42Mb 28ms 
ST-35 1A Seagate 42Mb 28ms 
CP-30084 Conner 84Mb T9ms 
5T·3096A Seagate 88Mb 16ms 
CP-30104 Conn er T20Mb 19ms 
ST·3T44A Seagate 13 TMb 16ms 
CP·3204F Conner 2T2Mb 16ms 

FLOPPY D.RIVES 
FDD· l.44A l.44Mb, 3.5" , Beige 
FDD· l.44X 1.44Mb, 3.5", Black 

TYPE PRICE 
3.5" JOE ST89 
3.5" JOE ST99 
3.5" !DE $269 
3.5" IDE $269 
3.5" !DE S3T9 
3.5" !DE $349 

5.25" !DE $499 

FDD · l.2 l .2Mb, 5.25" , Beige .. . ....... $89.95 
FDD·360 360Kb, 5. 25" , Black .. .......... ... ......... .... $89.95 
FDD ·2.88A 2.88Mb 3.5" drive, Beige ... . ....... ... $149.95 
FD·505 5.25" & 3.5" combo drive, Be ige ......... $149.95 

MULTI 1/0 CARD WITH IDE $ 6995 
FLOPPY/HARD CONTROL ,-
• 16-bir 286/3 86/486 comparible • 
• Supports 2 IDE hard. drives & -

2 fl oppy drives (360Kb- I .44Mb) · 
• 2 serial, 1 parallel & 1 ga me po rt ' · 
MCT·IDEIO ... ........... ..... ........ .... ......... ..... . .... ..... $69.95 
MCT·IDEIO+ As above w/ 16550 compatability .. . $99.95 
MCT·IDEFH 16-bit IDE hard / floppy controller ..... $29.95 
MCT-CIDEFH 16-bit IDE CACHE controller ........ $199.95 
MCJ.IDE·8 8-bit IDE controller . . . . ........ ......... $99.95 
MCT-FDC ·HD 1.44Mb floppy controller ...... ....... .. $49.95 
MCT-FDC ·HD4 l .44Mb floppy controller 14 dri ves) $59.95 
MCT·FDC ·ED 2.88Mb intell igent fl oppy controller $79.95 
MCT·AIO Serial/parallel/game port card .... ...... . $49.95 
MCT·AIO+ Two NS16550 se rial/par/ game port. $89.95 
GATEKEEPER PC security cord ....... ................ .... $49.95 
RAMPAT+ 8/ 16-bit 16Mb RAM card lw/OKb) . $139.95 
SOUNDBLASTPRO 8-bit MIDI sound board ........ $219.95 

DYNAMIC RAM 
PART# SI ZE SPEED TYPE PRICE 
41256·80 256K x l 80ns DIP l.69 
414256·80 256K x 4 80ns DIP 5.49 
1MB·80 TM x T 80n s DIP 4.99 
lMB-60 TM x l 60ns DIP 5.49 
4 I 256A9B·80 256K x 9 80ns SIMM 14.95 
4 I 256A9B·60 256K x 9 60ns SIMM 16.95 
42 1000A9B·1 0 TMx 9 IOOns SIMM 39.95 
421 000A9B·80 TMx9 80ns SIMM 45.95 
42 1000A9B·60 1Mx 9 60n s SIMM 49.9S 

mggm:::&r 4Mx9 80ns SIMM 149.95 
4Mx9 60ns SIMM T59.95 

MATH CO·PROCESSORS int:J 

CALL FOR YOUR FREE 
JDR CATALOG TODAY! 
FOR PC'S, SOFTWARE, MONITORS, 
DISK DRIVES, KEYBOARDS, MODEMS, 
CABLES, CONNECTORS, ICS, 
COMPONENTS, PROGRAMMERS, 
TEST EQUIPMENT, TOOLS & MORE! 
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Circle 192 on Inquiry Card. 

AMT INTERNATIONAL I VISA I LOWEST PRICES 
(COMPUTERS & PERIPHERALS) 
30 7 4 LANDESS AVENUE · SAN JOSE, CA 95 132 SAME DAY SHIPPING 
TEL: (408) 942-9695 · FAX: (408) 9 4 2-5509 

2MB Krt 30F5360 .......... S95 DO 2MB ModelS1DO ........ .. S99.DO 
 •4167·2SMHz .. S325.DOCOMPAQ MEMORY DRAM MONITORS 
Models 70·E61 (121, sssx.65SX 2MB Model T52DO, T8500 .. S110.DO 4167·33MHz .. SS9S.DO 

OeskPro 286-E , 386·20/20Ef25 1MB6450603 ...... .. .... SS9.DO 8MB MOO.ITS200,T8500 .. S299.DO CYRIX ORAM IMGX1 VGA 0.41 14' .. .... ........... 5215.DO 

lMB 113131·D01 ......... S75DO 
 Models 70-E61/121: SOZ. SSSX. 65SX ZENITH MEMORY B2SB7XL .. .. .. SS9.DO 1MGX1· 120NS ...................... SJ.DO 
 SVGA 0.28 14" .................. 5259.DO 

4MB 113132·D01 .......... S169.DO 
 2MB6450604 .. ........ .......S99.DO 1MB SuperSpon 286 &286E5135.00 
 83087· 16 .... SS9.DO 1MGX1·1DONX ... .. ............. SJ.SO 
 SVGA N·I 0.28 14' ........... SJ10.DO 

OeskPro 286N, 386N and 386SX MOOels SSSX, 6SSX, 34Fl'J77 & 34FJ011 2MB SuperSpon 286 &286E5140.DO 83087·20 .. .. 57S.DO I MGX1-80NX ... .. .... SJ.60 VlEW SONIC ......................... CALL 

2MB 118689-DO l ........ S135.DO 
 4MB34F2933 . S149 DO 2MB SuperSponSX/Alpha . 5140.DO 83087·2S . ...... 57S.DO 1MGllJ.70NX .SJ.65 NEC .. .. ........... .... CALL 
4MB 118690-DOl ... .. S230 DO Modtls 70·A21 2MB SuperSpon SX/Bela .. 5140.DO 83087·33 . .. ........ 57S.DO 1MGllJ·60NX .... SJ.75 

OeskPro386S 83087-40 .. .. ............... 589.DO
2MB 6450608 . S99.DO COMPAQ MEMORY ORAM 64X 1 •yrrr@JW•MJWtl3'!r!:'
1MB Ponable LTE 286 ...... 5125.DOModels 80-141 4164-1SO ................. SO.BS 


4MB 112534-DOl .......... S19S.DO 

lMB 113646-DOl ......... 599.DO 
 83S87· 16 }SX ............. SSS.DO 


486 OX·SO w/256k cacte .... S749.DO1MB64S0375 .. . . S7S.DO 2MB Por1able LTE 286 ....... 5150.DO 
 83S87-20 .......... SSS.DO 
 4164-120 ............................ S0.95 

486 OX·33 w/64k cache ...... 5489.DOModels 80· 11 1(311 1MB SLT-286 .. .... S140.DO 83S87·2S .... SSS.DO 4164-1DO ............................... S1 .SO
OeskPro 386-33, 486·33 & SystemPro 
3861486 OX-40 AMO 

All Models 70 and 80 
4MB SLT-286 .................. SJSO.DO 
 llT2MB 64S0379 ... .. S99.DO2MB 11S144-D01 ........ S18S.DO 
 4164-80 .............. .................... S2.00 


(upgradable) ................ 5215.DO
NEC MEMORY 2C87·8 .... .. ..... 549.DO ORAM 64X4 
486 SX·25/20 ............... 5229/259.DO 

4-16MB w/4M 34F3011 S3SO DO 
2· 14MB w/2M 34F30n .. S290.DO 1MB Ptospeed 286 ...... .. S170.DO 2C87· 10 . .... 5S9.DOAST MEMORY 4464-1S . .. .................. S1.SO 


386 OX-40 . . ..... S169.DO 
Brave>286, Worksla1ion 

2MB Ptospeed 386 ............. S240.DO 
 2C87-12 ... .... SS9.DO 4464-12 ................ .. ........... S1 .99 

386SX·2S ........................ S109.DO 

S12K Kil 500S10.010 ..... SS9.DO 
Models 50, 50Z, SSSX & 60 2C87-20 .. ............ SS9.DO 
 4464-10 ................ 52.SO 


2-8MB 14972S9 ........... S290.DO 
 ZENITH MEMORY 3C87·20 .. .. ............ SS9.DO 
 OR AM 256XI 

2MB Krt 500S10.D02 .. 5150.DO 
 ADD ON CARDS3C87·2S .. . ............. SS9.DO 
 2ssx1.1soNs .. ................. so.as


Z.nilh z._386/20/25/'JJ & JJEPremium 386-16f20C 3C87-33 .. . ......... S79.DO 
 256Xl· 120NS ........................... S0.89 
 IOE wilh 1/0 ...................... 525.DO

1H11i13i' 1111 1i1''"%!rV 1MB ZA36/3800ME ... S90.DO1MB Krt 500S10.003 ..... 57S.00 3C87-40 .. ............... 589.DO 
 256Xl· 1DONS ...................... S0.99 
 Tnde~ w/1MB ........... .......... S79.DO
Hewlen.Pad:ant Laser Jet llP, Ill & 1110 2MB ZA3600MG .... S140.004MB Krt500S10.004 ... 5185.DO 256Xl-80NS ........................... S1.10
3S87· 16 }SX .............. SSS.DO 
 Otehid Pro 11Sw/1MB .. ....... S139.DO
1MB334748 .................. S70.DO 
 4MB ZA3800MK ..... 5205.DOPremium386-20 3S87-20 ............ SS9.DO 
 256X1·70NS ..... ........................ S1 .20 
 Diamond Stealth w/1MB ..... 5235.DO2MB33475B .. .. ........... S99.DO 
 Ztnilh Z·3B6 SX1MB Krt500S10.D03 ..... 57S.DO 3S87·2S .............. SS9.DO 
 256X1·60NS ... ...................... S1 .25 


4MB Kil 500S10.00< ... 5185.DO 
 4MB334nB ... S18S.DO 2MB Z·6051............ S125.DO 
 AMO ORAM2S6U MEMORY BOARDS OKHewlett.Packard Laser Jel ll P & HOBrave>386SX 80C287·10 .. .. ............ SJS.DO 
 256X4-1DONS ... . .. ........ 52.9S 

4MB Ki1500510.008 .. 5220.00 
 1MB33443B .................. S75 DO 
 Qffi(:frijlfrBUW!fP 80C287"2 ........................... SS9.DO 
 256X4-80NS ... .. ............ SJ.DO Rampa! AT ...................... S9S.DO 

Premium 386-SX/25/33 & 486·25 2MB33444B .................. S110.DO 
 256X4-70/60NS .. ..................... SJ.SO Rampa1PlusXT. AT ........... S119.DO 

1MB 500718-D02 .......... .. 560 DO 


INTEL4MB33445B .................. S17S.DO 
 SIMM MODULES 256Xl·ST ATIC COL Simmply Ram PS/2·16 ..... S149.DO 
4MB 50().780 ............... S19S.DO 

8087-S MHz ........................ 5SO.OO
IBM Laser 4019 and 4019e 51258P·10 ....................... ... S0.99 IBM PS/2 50. SOZ, 55,60. 65 0t
8087-2 8MHz .............. S60.DO
lMB 1039137 . S9S.DO IBM TYPE AAA 2800-08 . ........... S1 .29 any MCA Syslem
8087· 110MHz .. .. .... S105.DO3.SMB 103867S ............. S19S.DO
HEWLETI-PACKARD AOO 12.00 FOR S1PPS AAA 2800-07 ... .. .. .......... S1.3S S imm~y Ram PS/2·32 ....... S169.DO
80287.S 6MHz SSO.DOCanson LBP-811, 811R, 8111 4M•9-80 .. . ....... S105.DO
MEMORY AAA 2800-60 ... . ........ S1.55 PS/2 70.80 &90 32 Bl MCA
80287-8 8MHz .. SSS.DO2MBS63· 1880 ................. S129.DO 
 4Mtl-70 ............. S107.DO 
 1X4-80 ZIPP ..................... S16.DO System
80287XL 8/10MHz ...... 5S9.DOVectra CS/165 1Mtl·60 .. .. . ........... .. SJS.DO 
 1X4-00SIT ZIPP .......... ......... S16.DO
80287XL & SLT . 589.DOLAPTOP AND PORTABLE1MB .............................. SSS.DO 
 1Mtl-10 ... ... 530.00 "Ii'('I;"!•1X4-70SIT ZIPP ............ ....... S16.DO ,4111,111it1!1jllij
80287· 10 10MHz.. ...... SS9.DO4MB ............................. S18S.DO 
 MEMORY 1Mtl·80 ... . ............ SJS.DO 
V•ctra OS/20PC, RS/2SPC and 20C 

80C287· 12 12MHz ........ 569.DO 

1Mtl·70 ... . 5.36.00 


1MB 01640A ............... SSS.DO 
 80387SX· 16 . .. .......... se~DO
TOSHI BA MEMORY 256tl·70 ... .. S10.DO SYSTEM80387SX·20 . .. .. .... SSS.DO1MB Model1000SE/XE ...... 5110.DO 

80387DX-20 ........ 589.00


4MB 01642A ............ 5170.DO 
 256tl· 10 ... S9.DO
2MB Model 1000SEJXE ....... S99.00
Vectra 486PC 486 OX-33 w/ 64k cache256tl-80 ... . ... S10.DO 


1MB 021 SOA .................. 575.DO 
 80387DX·25 . 589.DO2MB ModelT1200XE ..... S99.DO 

80387DX-33 .... 589.DO 
 2SStl-60 .. S12DO • 4MBRAM • 12 &1.44 • 13JMBHD2MB Model T1600 .. . .. S99.DO4MB 021S1A ................ 5165.DO 
 APPLE·MAC • SVGA Monitor • 101 Key Board 

WEITEK 
80487SX·20 . . ... 5435.002MB Model T31DOE .... .. .. 599.DO 1Ml8-70 ... .. 532.DO • Mini·TowerCase • DOS 5.02MB Model T31DOSX .......... S99.DO
IBM PS/2 MEMORY 1M><8-10 ........................... 527.00 
 • IOE Wilh 1/0 Modem 2400 Bps .............. .... 540.DO
3167·20 20MHz .. .. ............. 560.DO
4MB ModelT31DOSX ........ S19S.DO 
 1M'8·80 ....................... 530.DO 
 Fax Modem ....... .................... SSS.DO 


4M'8·80 .............................. 59S.DO 

3167·25 25MHz .................. 5135.DO
Models 30.286, Exp. Board 1497259 2MB Model T3200SX ........... S99.DO 
 $1449 .00 Olher ................ ...... .. .... ........... CALL
3167-33 33MHz .. .............. 5240.DO
512K Krt 30F5348 .......... SS4.DO 
 4MB ModelT3200SX ......... S195.DO 


THE 

EARTH 

Ultimo Of The World 

We Only Have One Earth 
Save papers, the trees, and the Emth. 
With ARTEC WalkScan A410NB, 
you can save information but also save 
papers, save trees and save the Earth. 
Use ARTEC WalkScan, You can save 
information with your 
notebook computer all 
over the world. The 
ARTEC WalkScan 
A4 IONB Hand
held scanner 
exclusively provides 
parallel port interfacing, 
a thoughtful consideration to most 
notebook computer users. 
A powerful and user friendly image 
and text editor (OCR) is bolUldled to 
fit your special needs. 

~~ FAScin"' " 

~MJ~ 

Circle 211 on Inquiry Card 

(RESELLERS: 212). 


USA BRANCH GEHMANY ITALY 

:WS GATEWAY BLVD FREMONT CMM~ U.S. A . ELITO ELECTRON ICS GMBH cov~:R 11. r . L 
TEL ;M 0-«01200 FAX :li ! 0-4401216 

ULTIMA ELECTRONICS CORP. 
TEL :09'24 1-506.'\ FAX ; 09241 - 150.'I TEl . : 1MH-49 1Ut1U 

FAX ; l ~IH- ·1!11 01 0
HONG KONG BRANCH 

9F. NO. 18 , ALLEY I, LANE 768, SEC. 4 . PA TE ROAD 
MAIN OFFICE 

WORKSHOP N0.24 ON IO/ F PACIFtC TRADE CENTRE 2 KA I HING HOLLAND 

TAIPEI. TAIWAN. R. O. C. TEL : 886- 2 - 7Sfl5.1 70 (REP.f ROAD K OWLOON BAY. KOW LOON HONG KONG SOECOM A COM PUTt:HS BV 

FA:X : 886- 2-7885657, 78135655 TEL ; 852-7578059, 7578072 FAX : 852-7537795 

http:500S10.00
http:5229/259.DO
http:286E5140.DO
http:286E5135.00


The World's first TMS34020 Graphics Board Manufacturer gives you . .. 


THE LOWEST PRICES ANYWHERE ON •• • 
High performance graphics for the PC. 1600 X NEW M&M PRO 24-bit true color Monitors . .. 
1280 resolution gives 6 times the visual informa NTSC/ PAL/ SECAM video window frame grab IDEK 21" flat screen monitors multiscan 30-80 KHz 
tion of standard VGA. Dedicated graphics ber. 12-bit digital stereo audio. Hardware com MF 5421A 1600xl280, .26 Dot Pitch $2525.00 
processor handles graphics commands up to I 00 pression. Outputs S-VGA and flicker-free MF 5221A 1280xl024, .31 Dot Pitch $2125.00 

times faster. All TEXANs are supplied with NTSC/ PAL S-Video/Composite. Single PC slot. others available . . . 
drivers for TIGA and MS-Windows, and a dis Frame Grabber . . $995.00 Call for other features. 

play list driver for AutoCAD® 386 rel. I0-12. X 
 M&M Basic Frame Grabber puts li ve video in a 

Window System for Interactive and SCO 
 window on existing VGA display . NTSC and 

PAL. 	
(~T~) 464-2990 

UNIX is optional. Tl® TMS34020 processor, 
TMS34082 optional , VGA passthrough for single $500.00 

monitor operation , software selectable resolu
 Composite Video on ly . . $T00:6f) (~)827-7540tions, 256 colors. S-Video and Composite . . $800:00 

$600.00THE TEXAN 1600 WE ACCEPT VISA, 
1600 X 1280 display resolution, 256 colors, 60Hz ViVA Video, VGA, and Aud io mi xer converts MASTERCARD AND Direct From 
noninterlaced, VGA passthrough and cables. VGA to video, and outputs as an overlay on an AMERICAN EXPRESS Manufacturer

$1450.00 	 input video signal. 
NTSC Composi te Video . $550.00 12-Month 

THE TEXAN 1280 
PAL Composite Video . . . . .. .. . $630.00 Warranty1280 X I 024 display resolution, 256 colors, 72Hz 

noninterlaced, VGA passthrough and cables. ViVA Basic VGA to Video Converter outputs F.O.B. Houston 
$1250.00 	 VGA to composite and S-Video with flicker-free 

filters . 
THE TEXAN 1024/16 NTSC Composite Video . $300.00 
I 024 X 768 display resolution , 16 colors, 72Hz 
noninterlaced, VGA passthrough and .cables. SWEET 16 Real-Time Frame Grabber displays 

32K colors with full TARGA® 16 compatibility. Omnic:omp$tt56;00 
$995.00 S-Video and Composite . $775.00 GraphicsCorporation

Omnicomp is a Houston based and owned manufacturer of high performance graphics hardware 
for popular computer platforms including PC/AT, VME, Micro Channel®, and others. . ..Th e Texas Graphics Company 
Omnicomp. TH~ TEXAN, M&M ~RO, M~M Ba~ic,VNA, ViVA Basic, and SW EET 16 .m.• lrad ema rks of Omnicomp Graphics Corporation . Windows and MS-Wi ndows are 
lrade_marks of Microsoft Corpora11on. Tl 1s a reg1~tered trademark and TMS34020, TMS34082, and TICA are trademarks of Ter.as Instruments lncorpor.1ted . AutoCAD is 1734 W. Sam Houston Pkwy. N. 
a reg1ste~d lrad~mark of Autodesk, Inc. lnte~act 1ve UNIX is a trademark of !nteractivc Systems Corpor.:ition . TARGA is .:i rl'giste red tradema rk of Trucvision, Inc. Micro 
Channel is a registered trademark of lnternal1onal Business Machines Corporation . X Window System is a 1r.1demark of M.:issachusetts Jnstitull' of Tcdrnology. Houston, Texas 77043 
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Add-In Boards • Communications/NetworkingAccessories/Supplies • Add-In Boards 

Call NOW 
1-900 680-0EAL 
(1-900 680 3325) 

Dcpt. 11·2 

We have shopped over 500 Direct 
vendors and our price information is the 

most up-to-date anywhere. 

The charge is S 1.95 per minu1c and the avcragt.! call lasts 4 minutes. You ca n rece ive you r 
infornrnli on by Voice Announ1.:cmcm on the same ca ll or the informati on can be fo xed to 
you within 2 minut es. C t!! us if you arc a ve nd or and want lo be li sted or ha ve an y 
suggest ions on how we can improve at 1-800-952-5280. Sponsored by The Nationa l 
Di scount Shopping Advisory 13oard. 

Wmdows™ Accelerator-Windows 3.1/3.0 C::ompatible 
• Software configurable interrupt lines (IRQ)-No hard

ware interrupts required. All functions can be enabled 
and disabled via software. 
Avoids Multi-board incompatibilities. 
Saves time and money. 
30 days money back guarantee. 
2 years warranty-board replacement. 
MADE IN USA 

Advanced Micro Technology 
123 Un iversity Pkwy 
Pomona, Ca. 9 ·1168 

Tel: (7 14) 598-6 '120 Fax : (7 14) 598-7716 

Circle 331 on Inquiry Card. 

or DOSs and OS/2 

I.Support 2.88M / l.44 MI 720K I l.2M I 360K 
floppy disk drives. 

2.Compatible to DOS 3.x/4.x/5 .0 ,OS/2 2.0 
DR.DOS6.0 . 

3.Formatt in g operalion wi lh DOS comm and. 
4.Can diskcopy 5 1/4 ' di skettes to 3 1/2 " 

di skelles. 
5.Can boot from any floppy drives. 
6.Non DOS trapped swit ch for UNIX and 

CP/M OS. 
7.Can ex ist with any other FDC and HOC. 

8.Support 4Mb drives as TOSHIBA ,TEAC old ';:::==========:::::'.'._,! 
& n~~and PS/2 spccCHIA SHIN T"'-P-~C~H::N=O:=L"'o"'o"':=:=~="O=d R=o=: =tr=ib=ut=or=W=et=co=m=e=r-'/ 

~ lF NO. 24, ALLEY 2, LANE 76, SEC.6,SHIN YI RD.TAIPEl ,R.O.C 
FAX : 886-2 7270804 

TEKLINK TEL : 886-2-7263859 · 7271861 

Circle 332 on Inquiry Card (RESELLERS: 333). 
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Disk and Drive 
Emulators 

/ 1 1= ~ -~ffiT
New 'l;!~J:ll ,_- i ! 'J

~,:: IPCE/2-SR : ' ' , ·-· ,- I 
• 1111l11 111uf11ilir111111111~SAAM Emulator 

• 	 Multiple models, EPROM, Flash, battery backed 

SAAM technologies 


• 	 Capacities from 180K to 14MB, Single and Dual disk 

emulation under MS DOS 


• 	 Autobooting-on-board programming 

418 West Counly Road D CURTIS, INC. 612/631-9512 
St. Paul, MN 55112 MS DOS is a trademark of Microsoft FAX 612/631 -9508 

Circle 334 on Inquiry Card. 

Circle 335 on Inquiry Card. 

PC/AT Four Port Com. Coprocessor 
GMM Sync4/CCP™ 
• High Performance 16 MHZ 16 bil CPU. 
• 80X86 code compatible. 
• 4 Sync/ Async Ports 

(2 Serial Ports with Full Duplex OMA). 
• Uses Zilog 85C30, 85230 SCC chip. 
• 5 l 2K Dual Ported Ram (STD) 

(l , 2, or 4 MEG Dool Port Ram - optional) . 
• 8k, 16k, 32k, 64k Window Size (Programmable). GllM Product>Are All Mode in USA. 
• 8 Soliware Selectable and Shareable 

Interrupts. PC/ AT Duo/ Pon Com. CoP""""'°' 
also CNOilable

• RS232/ RS422/ RS485 GMM Sync2/ CCP'M 
• 	Source Code Debugger Kit Available. 

Olher PC/AT& PS/2 8530 based products available. 
Extremely competitive pricing,. 

(714)752-9447 Fax (714)752-7335 
18092 Sky Pa rk South - Unit E, Irvine CA 92714GMM Research Corporation 

Circle 336 on Inquiry Card. 
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Communications/Networking • Computer Systems 

Circle 338 on Inquiry Card . 

LET YOUR COMPUJ'ER DO THE TALKING! 

Integrated • Auto-Attendant 
Voice/ Fax Mail • Unlimited Audiotex 

integrates major voice/ fax applications p lus 
program control into one full-featured high • Voice Mail 
performance software. PC-AT/386/486 based. • 
Menu driven. Easy to use. Full support for • Call Processmg 
Rhctorex., New Voice, Dialogic, Tn and Intel 

• Telemarketingvoice and fa.x hardware. Supports up to 24 
voice lines and up to 8 fax lines. • Fax Mail 
Jlardware+Softwarc $950 
~ voice lines package starts at • Fax-on-Demand 
Tel: (818) .~68-6132 Fax: (818) 368-7859 • Fax Broadcasting 

SigmaTech Software • Party/Chat lines 
2'1hours demo lines: 818-368-4566 or 818-368-8848 
1080 1Bismarck Ave.. Northridge. CA 91326 USA • Talking Yellow pages 
Oksellers/ Dealcrs/OEMs/ Priv:lle labels are welcome) 

?)~
= .·· . ~- .~.-

Circle 339 on Inquiry Card (RESELLERS: 340). 

~~r.AST
; 
.1 .. r.:~; , :.; YOUR 
-.:: ~:.-· 

,--- - · ~MESSAGE' 
_ _;,: THRU! . · _. . 

~~x~~~!~smarket1.~g ~· Call Proces~mg 
z into a multi-line processing MUlll line (Vorce Soluuon) .. $995 
~ comman·d cenler.lligenlly SINGir.~ LINE (BigrnOuth) . . . $295 
~ process your sales, For Sales or lnfo;mation: 

~ i inquires, and messages. Call 1 ·800·685·4884 
~ "'· Complete package. CALL: (510) 522,3800 • FAX: (510) 522-5556 

~ ·... (Developer/OEMpackages available) TALKING TECHNOLOGY INC. ::,:;::. 
1¥1 viSA-Mc-AMEx-coo • 112s ATLANTIC AVE. • ~LAMEDA, c'A s4so1 ///. 

Circle 341 on Inquiry Card. 

SSD-2HD Intelligent Solid-State Disk 

L44MB max. FLASH/EPROM Disk 
w/auto-boot 

L44MB ma x. SRAM Disk w/battery 
backup 

Auto-sense installed FLASH/EPROM 
/SRAM memory types 

Auto-configure Solid State Disk 
Drive ~~~~ware protection kc A "'l sort!.:~~ ~o prntect a ,~\;~AKEY) j '1.rJunauthori!e~l~s~.•on from d l -800 -886-ACCTI~-J;"'"_____;__~, , I 

U.S.A . Inter na lional 
TEL:886-2-7582571(Taiw11n) 
FAX:886-2-7589615 

TEL:6 17-938-8020 
FAX:6 17-938-8037 

Computer Systems • Disk &Optical Drives • Data Acquisition 

AT Systems in ROM 
O Single Board Computers 
O Run DOS code from ROM 
O PC Code compatible 
O Large Memory space 
O Backplane systems 

O Develop code on a PC. Run o n o ur 
CPU cards w ith DOS and cod e in ROM. Use 
off-the-shelf exp ansion cards. 

0 KS6: NEC V53 C PU (286eq), 5 serial , 2 Par, C lock, AT bus, 
Max 4M Ram, 2M Rom, 512K NV Sram. $349 (q l -oem ver). 

0 KS3: V40 CPU, 3 Serial, 2 Par, C lock, Flo p , Kb d . $249 (ql). 

303-444-7737 Fax303-786-9983 
655 Hawthorn Ave .. Boulder CO 80304 U.S.A. 

Rackmount Solutions 
RACKMOUNT COMPONENTS  QTY 25 PRIC ING 

Rackmounl Chassis 19"x7"x17" $183 
Rackmount VGA Monitors $531 
Rackrnounl Monitor Shelf $1 13 
Rackmounl Keyboard Shelf $88 

RACKMOUNT PLATFORMS  Qty 1 Pricing 
RMS286· 12 $549 RMS386·33 $1095 
RMS386SX-16 $795 RMS486·33 $1695 
System Platforms include 7' Rackmount Chassis. 
200W Power Supply, Motherboard , 1.0MBMemory, 
IDE, FDC , 2-Ser. Par, 1.2MB or 1.44MB Floppy Disk 
Drive, 1 Year Warranty 

RACKMOUNT CHASSIS  15 Models up lo 20 Board Slots 
SLOT CPU 80ARDS-486, 386, 386SX, 286 
RACKMOUNT MONITORS  Super VGA and Monochrome 
RACKMOUNT CABINET  Modular from 21" lo 96"high 

·w..~·~·~· ''"'llE",1\, .~ \t~ .,,. • 
TEC:HNOLOC't' INC. 

2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 

I~ 

KILA 

PS/2 50 50z 55sx 60 70 80 PtO 
INTERNAL DRIVES  May be used as a l1igh performance replacement or lo co·exist with original 
IBM drive. Compatible will> DOS 3.3, 4.01 , 5.0, OS/2 2.0 and Novell. Includes /OE or SCSl-2 
microcl1annel controller. hard drive, mounting kit, ribbon & power cable. manual. and hardware. 
85mb, 17ms, Internal Maxtor IDE Drive Kit . . . . . . . . . . $493 
125mb, 15ms, Internal WO IDE/Maxtor SCSI Drive Kit $565/$ 589 
200mb, 15ms, Internal Maxtor IDE I SCS I Drive Ki l $769/ $799 
340mb, 13ms, Internal Maxtor IDE I SCSI Drive Kit $1 ,039/ $1 ,103 
512mb, 12ms Internal Fujitsu IDE I SCSI Drive Kit $1,313/ $1 , 385 
PS/2 Model 25, 30, 30-286 1Ex1ernalSCSld1il1esa11,1ilabletrom f25mbto l.i5gb. Includes 
32n1b/4 2 mb Hord Drive Kil $227/$283 SCS/·2 controller. exte(nJ/ c,1se with dnve installed and conf1gured, 
BSrnb/ 12smb H ard Drive Kil $3 7 3/$4 4 s 6' SCSI cable. Frcedrtvers for CD-Rom drives or Novell 286 t 386 

f!J:e'Ole~-all 'J!e~ll!Hl~e'S\ I Year Warranty- to Pay Money Baek Gumnle1 
·~~~1~°!l~'f:"' ' l ait ...~...,.VISA • MasterCard • Amex •COD• PIJldiase 0~1s
1•uvu•ui•S1t•l•u Tel: !5161 981 -9473 38 Royn•• Ave. Open Yumto !I" 

Fox: !516) 981 -5038 'll':k°l'~m· m, 11.on-fri 

Circle 346 on Inquiry Card. 

The Intelligent Solution For Data Acquisition 
'"C" C? - .: • ' -~.., - .."'\"'l ~ · --'€.:'!~,.... ·-£t; f'·~· rL·< ij ~ :• .rr. -- "''"~~ ..~, r .-11\0i.. : 

'.~\,~f·1#~~-J;9r~~;~~· ~r~ . ,, ,, . 
ANALOG 1/0 
DIGITALl/0 

Digital Signal Processing at 16 MIPS 
20 MHz CPU with DRAM to 1024K 
32 MHz DSP with SRAM to 96K•Inputs to 3 l2K samples per second 

• Outputs to 312K samples per second DAPL~ Operating System 

s ~ • Si multaneous fast input/output • 100+ standard commands MICROSTAR 
Fl'T and FrR-mtering • Custom commands in C L A BORATORIES'j 

2265 116th Avenue NE 

Send for FREE catalog and demo diskette . Bellevue, WA 98004 


Or call u s at (206) 453-2345. FAX (206) 453-3199 "" Circle 342 on Inquiry Card (RESELLLERS: 343). Circle 370 on Inquiry Card. 
DECEMBER 1992 • B Y T E 305 II 



Disk &Optical Drives •Diskettes/Duplicators •Memory/Chips/Upgrades 

Connect with the Parallel Universe 
SIGEN 250MB PORTABLE PARALLEL PORT TAPE BACKUP 

Boost data entry speed, accuracy and convenience 
with Genovation 's Micropad,TM the innovative 
numeric keypadfor portable computers. 

TO COMPUTER

• 


'Y 
TO PRINTER 

(800) 822-4333 
1774 1Mi1chc\I, North 
Irvine, CA 927 14 USA 
TEL (714) 833-3355 
FAX (7 14) 833-0322 

Is the unhandy numeric section of your 
portable computer's keyboard dragging you 
down? .. .. Give your productivity a boost by 
us ing our Micropad. The ergonomically 
des igned Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while prov iding a 
clean pass through connection to the printer. 
Power usage is negligible. Lightweight and 
compact, the Micropad is fu lly programmable 
and is also available with connectors to fit 
keyboard and serial ports. 

CiENOVATION~ 

Circle 350 on Inquiry Card. 

No controller card required. Connects to parallel 
port. Installs in Jess than 3 minutes. Great for 
Laptops. To 9.5 MB/min transfer rate. -- --ll!Rlllll!I 
Capacity 
20 MB Parallel Port Floppy 
80/250 MB 1/4" ca rtridge 4.5 MB/min ~ ·:~~:.~··''"''"~" 
60/200 MB 1/4" cartridge 9.5 MB/min '' ~:fi.r.:? • 
250/500 MB 1/4" cart ridge 9.5 MB/min l !:;r¥.
J.3 GB 1/4" cartridge SCSI 18 MB/min •i ~=- 'ifl 
1.2 I 2 GB 4mm DAT SCSI IOMB/min '-= 

Supports ~ 

fimm 


~ · 
DOS,OS/2 ~~ • •. _.. J~·~ · Novell 286, 386 ~\~ ''ht ~ o ..,_ . 
UN IX, XEN IX NOVELL 

Industry standard SYTOS PLUS, or CENTRAL 
POINT BACKUP software and for file server 
based NLM and VAP TAPEWARE. -ss=-== 

PHONE (4081737-3904 • FAX (4081737-3910 

Circle 347 on Inquiry Card. 

STANDALONE 

DISKETTE 

DUPLICATOR 


OVER 300 DISKS PER HOUR 
5.25" and 3.50" Models 

SIMPLE AND FAST FROM $1699 

TEL: (4 16) 503-3335 

FAX: (4 16) 252-4084 


FIE ClllllDg FIE Clllpl'lllllr FIET ...Sllpiill 
WEAi.SO HAW MEMORI' All> MOllElllQAllDS 


Vol-DISCOUllTS Deallll Wale- Corp & 

Unll. P.O. 's are Walcomt Sama Day Shipping 


~==================~~ 
WE WILL BEAT ANY COMPETITORS PRICE!! 

. . 
Circle 352 on Inquiry Card. 
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Laptops &Notebooks 



·~~~· ~~.,..~ 
~ ,...;· 

').. ,. ~~!-.. 
l .. .::t ·

Misc. Hardware •Multimedia •Programmable Hardware 

!I eommurilollUon•. 

LQW-C8ST llGlfJ'Al AUDIO lor UPTOPS 
USA Made - Pro Quality, 30 Day Money-Back Guarantee 
by Silicon Shack Ph: 408-446-4521 Fa": 408-446-5196 

4760 Castlewood Drive, San Jose, CA 95129 
Tech. Info : 800-969-4411 Ask for FREE Product Catalog 

OEM DEVELOPERS : ADD QUALITY AUDIO HARDWARE TO YOUR PROJECT 
rw Su rSound S n Jr u FX-Proare l rademark• ! Sil n Sh ck Lt .  - · - .. --·· 

Circle 358 on Inquiry Card . 

VIDEO CAPTURE 
IMAGER 2000 
• Real time true color 768 x &78 x 24 for PC AT Ill $1495 
• Mulllstaudlld all 60-50 Hz NTSC, PAL, SECAM, VHS ... 
• Complete with Windows 3 software, cables, ... 
• Motion video preview in a window, 
•External triggering, 3 video Inputs, BMP, llF, PCX... 

ExPANSION OP110NS 
• 24 bits RGBS output with $ 395 
GENLOCK 
• s-VHS, Hl-8, roe input) 
•JPEG S/W : image 
compression/decompression 
• JPEG H/W : capture up to 
30 frames per second Ill 

$195 
$249 

$1795 

,4 \f[Tl=c- US & Canada TOLL FREE 8009824624 
4/ I_ I_::::, ..r EEC PH 33 1 46 29 03 00 · FAX 33 1 46 29 03 04 : 

Circle 359 on Inquiry Card . 

»n!eed~Eaetion of the cost' 
HARDWARE: • 8 optically isolated digital Inputs at 12 or 24 voe 
• 8 isolated relay outputs rated at up to 3A continuous at 120 VAC with a 
1 O A surge • SIZE: (9' L x 3.5' wx 1.5' o) • 108 internal bits • 8 K of EPR 
• up to 1ms per Kof b0-0lean logic •serial communications optional 
100 GENERAL PURPOSE REGISTERS: used for 
•timers • counters •pulsars •data storage • sequencers : 
SORWARE: •programmable with IBM XT/AT/386/486 compatible and } "' 

OM programmer • ladder logic • text annotation • easy to use editor i : 
menus and function keys - liiiliiilil ~· ..... lw.I ; ', 

$139.oo 101twares99.oo bolhlors188.oo e ,"" 
·"1101 1111: (519) 881-2818 tu: (519) 681 

Circle 360 on Inquiry Card (RSELLERS: 361 ). 
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Memory /Chips/Upgrades •Misc. Hardware •Multimedia 

I ~jI::t ~~ C• l ;i'llJ:HI;1!1 •li--1 
CALL FOR BEST PRICE ON MEMORY GRADES FOR: 

Laptops•Notebooks-Palmbooks-Memory Cards•Laser Printers•Brand Computers 

ACER ALR S Applc ASr AT&T BOND'v\'Ell 

romPAa DATAGENERAL DFC LEJJD/IVGFDGE EPSON ~v•••,._ 

GATEWAY NEC SILICON GRAPHICS MAGNAVOX MfTZUBA 
NCR r/ip) ~!~,'iiri PACKARD BELL= DELL Panasonic Canon 
:i:ii:ffi: SUNMICRO TANDY TOSHIBA ~ ZEOS 

(MATH CO-PROCESSORS) ( 	 DYNAMIC RAM ) 
BIOS UPGRADES (SIMMS & SIPPS MODULES) XT SYSTEMS $24.75 

286 SYSTEMS $49.75
( STATIC & VIDEO RAM •ZIPS) 386 SYSTEMS $78.75 

Circle 353 on Inquiry Card. 

Prevent 486 CPUs From Overheating 
Wit h r.:.._W[lj Cooling Caps 

This new patented series of products is available for • 
the latest powerful CPU specifications. Each model is 
designed for easy installation and removal. 

1odel Target CPU LX'fXH {mm) 

HSF4013ALI 486DX·33 DX ·50 49.5X49.5X23 
486DX2·50 DX2·66 49.5X49.5X20 

HSF41110DLI 486DX·33 DX·511 49 .5X49 .5X 13.7 
4860X2·5ll DX2·66 49 .5X 49.5X9 .5 

HSSOFANLI 486DX ·33 49 .5X49 .5X 15 
HSSOFANL3 Notebook 52.0X52.0 X 15 
HSSOFASHI 486DX·33 DX·50 
HSSOFASH3 586DX 
U.S. Patent Pending N0.07/903-130 

r!W.:13 
ASIA VITAL COMPONENTS CO.,L TD. 
3F-9 No, I. Wu-Chuan I Rd. Hsin-Chung City. 
Taipei Hsien, Taiwan, R.O.C. 
TEL : 886-2-2996930-32 FAX : 886-2-2996929 

'·11 -<1 

'-~:::'.~t 

Circle 354 on Inquiry Card (RESELLERS: 3S5). 

Make Your Image Fly ! 
Capturing, Compression and Printing. 

Video Blaster, Full Motion, True Color, Windowing Video 


Capture & Sound Controller 

•Windowing controlled by 

:.. Independent X·Y coordinates1 

•3 Switchable NTSC/PAL Video In puts & by Color Keying
•720x512 Digitized Video Resolution ':..., ' Independent X-Y Scaling
•D/A Sound Mixer & Volume Co nt rol / •Lots of Bundled Software!
•Mixed Amplified Stereo Outpul of 0.SW •MS·Dos & Windows 3.X 
•Ve~atile Utility for Captured Video Im age Dynamic Link Library Available
Manipula1ion, Editing. Storage. Ret rieval 

Picture Packer, 30:1 lmage Compression Software 


for Windows 3.0 

"'\1cmc1ry- Rc ..1dcnt Pmgnm1 

Operate., Tran,parcnt ly "11hm 
' Oramaucall~ Sa\C' Prc~· iou' H:mJ Oj,k 

Popular Applii:atiun .. 'ul·h a ..:
Spai:c h~ .10: I "i1h \lm1mum lmal:!c Qua hl) 

P1i:1urc File' 
• Affordahlc Prii:c of $99.00 wi lh 599.IXl 

Coupon Toward Puri:ha'c 11f Pal·kcr Card 

·AhJu , Pag l·rnalcr 
Lo" and 5: I "ith ~O Image Qua I i i ~ Lo" 

·PhotoStylcr
#Suppo n' Full Culor or G ra~·Scalc Image File., 

·Pi1:1urc Puh11,hcr
#Suppcin' Wind11"' .1.IJ and \1S .[)()S 5.1) 

111 au\tlmatkally A~·l'c" anti Dccornprc'" .. Adhere' tn JPEG Standard., 

#Compa11hk "i lh All \bjur Graphic File 


Fom1a1 : TIFF, TA Rf iA. PCX. (;it: 


$369 

WinPrinter, Cost Effective 800 DP! Laser Print ing 

· 110,t· !Jaxd Pru1,;c"ing. The ~ l ore Po.,.,crful Ynur Curnpu lcr. The 
Fa,ln lhl· Prin1ing Sp:cd. 

- .\ladl•.riir Wind111<o' Printing 
#Printinf \·cr,ati l 11~ · .1 Wa~ .. "i1 h: 

Windn"'. D~rcc 1 Ori\'cr. Po.,lS.cript Emu lawr. PCL-1 
- >101J OPI La,cr Prmtm g. -I Pagc· Pl·r .\1mutc 

•Cpgrade Kit fo r your HP Lase rJet Series Printers Ava ilable 

..-,' .,-:'~ 
... .._c;u 

For Order, Catalog and Price Quotes Call: 

Empire Computech1-800-446-1967 
Mon-Fri 
9am- 5pm 

R;ml·hu Cui:amonga. CA 917.10 
Tel :7 1-l --166· 1-ICJO Fax:7 1-1--IM· l-104 

Circle 357 on Inquiry Card. 



Programmable Hardware 

UNIVERSAL PROGRAMMER, EM U LA TOR, & TESTER 
TUP-400 $745.00 NEW 
TUP-300 $575.00 
I New Impro ved hardware and software. 
I The most complete PC-based Uni versal Programmer, 

Programs PLD (PAL, GA L, FPL, EPLD, PEEL, MAX, 
MACH...). E(E)l'ROM, (up to 16Mbil), Fl ash El'lmM, 
BPROM, Sp<.'<ia l PROM, MPU (87XX, 68XX, ZB, 1'50301. 
PIC16XX, TMS320EXX, Ul'D751'XXX, HD637XXX ... ). 

I Covers DI P, PLCC, QFP, SO P, ;rnd !'GA with 8 to 84 pins. 
Gang Progammingadapters ava il able also. 

I EPROM EMULATION copability. 
I Testsdigital \Cs and DRAMs(SIMM/Sil' adapter avai lable). 
I Free softwa re updalt'S and new device added upon rcqut'SI. 
I IC Manufact urers' approva l. 
I I-year wa rranty, 30-day money-back guarantee. 

CALL TODAH OR MORE INFORMATION. 

Over 2,000 devices , desktop 
programmer for your IBM PC 
with high speed &reliability 
• Easy to use menu driven Software. 
• Universal prog ramming \or E(E)PROM, 

Fl ash E(E)PROM , Bipolar PR OM, PAL, FPL, 
PEEL, GAL, E(E)P LD , & Microcontroller, etc. E(E)PROM programmer lo 4-Mbit 

• Test TTUCMOS logiclCs,&memory e ROM MASTER: $149 
(DRAM/SAAM ). E(E)PROM programmer 4 gang version 

• Life time free Software updates on BBS e ROM MASTER/4: $239 
& technical support . 757 N. Pa storia Avenue. Sunnyvale, CA 94086 

• 1 year Hardware warranty & 30 day 
money back guarantee. (408) 524-1 929 

• Developed & made in U.S.A. FAX (408) 245-7084 BBS (408) 245-7082 
• Call fo r demo disk. 
Distributors are welcome! ! XELTEK 

Circle 365 on Inquiry Card. 

Little PLC TM 

Program It In C 
Our new Little PLCTM measures only 4.33 x 
2.85 inches/ This miniatu re controller costs 
only $195, including 8 optically isolated inputs 
and 8 relay driver outputs. Low cost expansion 
cards allow you to add more i/O: digital and 
analog. It has dual RS-485 seri al 1/0 , battery 
backed memory and tim e/date c loc k, 
programm abl e timers, wa tchdo g and can 
mount on a standard DIN rail. Our easy to use 
Dynamic C'" integrated development system 
also costs $ 195 . Yo u can wr ite slmp le 
program s in an hour, or deve lop majo r 
applications with 20,000 lines of C language. 

Z-World Engineering 
1724 Picasso Ave., Davis, CA 95616 USA • (916) 757-3737 
Fax: (9 16) 753-5141 • 24 hr. Automatic Fax: {916) 753-0618 
(For automatic fax call from your fax, request catalog #18) 

Circle 366 on Inquiry Card. 
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Tape Drives • Business 

9 Track/3480 Tape Subsystems 

1/ 411 DAT 8mm Optical 


New Windows Software Ava ilable 


• Best Quality 
• Lowest Prices 
800/ 1600/32 00/62 50 BP I 

CALL 1-800-859-8856 
II C3C 

~guna Data Syste m•s• 
1 

23 151 Alca lde Drive, Suite B-3, Laguna Hi lls, CA 92653 
Tel : 714-586-3010, Fax: 714-586-5538 

Circle 367 on Inquiry Card. 

9-Track for PCs 

Mainframe to PC data interchange 

Rock solid solutions, rock bottom prices. 
Direct fromthe manuf turer. 1600 & 6250 bpi. 

Subsystems inclu , drives and software. 

800-729-8725 
OVERLRND DRTR@ 
Since 1980 

Circle 368 on Inquiry Card. 

Desktop 9-Track Tape Subsystem 
#1-selling 9-track system on desktop. 

Qualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOSor Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 

Call us today! For details and
nuRLSTRR: to order: Fax (818) 882-4081 
WJ "' Phone (818) 882-5822 

9621 Irondale Ave., Chatsworth CA 91311 
©1989 Oualstar Corp. 

All product and company names and trademarks are the exclusive property of their respective owners. 


Circle 369 on Inquiry Card. 

•CO CONTAINS OVER 3,000 DISK TITLES 
•NEW PROGRAMS ANO PROGRAM UPDATES 

AVAILABLE QUARTERLY . 
•INCLUDES AROYALTY FREE FLOPPY DISK 

CATALOG WHICH CAN BE CUSTOMIZED TO 
REPRESENT YOUR BUSINESS . 

•A COMPLETE PARAGRAPH DESCRIPTION OF 
EACH OISK TITLE , NOT JUST ASHORT LINE . 

•EASY TO USE MENU SYSTEM. 
• PRINT CUSTOMIZED FLOPPY DISK LABELS . 
•DEALERS STOCK ONLY BLANK DISKS . 
•BUILT-IN FAST FLOPPY DISK FORMATIER . 
•ASSOC. OF SHAREWARE PROFESSIONALS 

MEMBER ANO APPROVED VENOOR. 

Circle 371 on Inquiry Card. 



Business • Communications/Networking • Education Data Acquisition • Mathematical/Statistical 

Dealers Wanted 
MicroBiz, the nation's leading POS software devel

oper, is currently looking for 200 additional dealers 
to supplement its nationwide dealer network . The 
MicroBiz Controller Series is available for the following 
markets: Retail • Video • Auto Repair • Liquor • Rental • 
Hair/Nail Salon • Restaurant, Dry Cleaner and more ... 
Dealer Inquiries Welcome • Call for a FREE catalog 

French and Spanish versions available 

800-637-8268Micro · 
AUTOM ATE YOUR B USINESS' " Fax: (914)425-4598 Ph: (914)425-9500 

BBS: (914) 425-6440 

Circle 372 on Inquiry Card (RESELLERS: 373). 

EM320 
w N D 0 w s 

DEC VT320 Emulation for Microsoft Windows 3.X 
• 132 column display • Automatic window sizing 
• Cut and paste • Double high/wide characters 
• Kermit file transfer • LAT, INT 14 or TCP/IP support 
• Windows style help • Modem dialer/Phone book 
• Local or ANSI color • Command language 
• Multiple instances • International character sets 

Diversified Computer Systems, Inc. (303) 447-9251 
FAX (303) 441-1406 Other products:EM320 DDS, Tektronix 4105 DOS 

Circle 374 on Inquiry Card. 

Circle 375 on Inquiry Card. 

EARN YOUR COLLEGE DEGREE AT HOME 

In. Comp-uter Science 
Get the opportunity and earning power a college degree confers-without 
leaving home and without spending thousands of dollars. 

t Approved for tuition reimbursement by leading corporations 

t ALL COURSES BY CORRESPONDENCE ---• 
t Most courses interactive AMERICAN 
t Approved Ada course available lli,UJ,Ull 
t Qualified instructors available on telephone help lines COMPUTER 

Phone: 1-205-323-6191 • FAX: 1-205-328-2229 S C I E N C E S 
2101 BYX Magnolia Ave. • Suite 200 • B'ham, AL 35205 11>!toodfog<'<i8'of••mtng 

Data Acquisition and Instrument Control 
Free 1993 cata log of measurement and instrumentation 
products for PCs, workstations, and more. Features new 
LabV IEW softwa re for Windows and Sun, and 
LabWindows. Describes IEEE 488.2 interfaces, plug-in 
data acq ui sition boards, VXlbus controllers, DSP 
hardware and software, and signa l conditioning 
accesso ri es. Training classes also detailed. Inc ludes 
tutorials and glossary. 

National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 


(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 


Fax (5 12) 794-8411 


Circle 376 on Inquiry Card. 

~ Make this your "leap,, year with 

JMP® Statistical 
Discovery Software 
"JMP is a 
leap 
forward in 
its overall 
approach. 
It combines 
graphics . o· · .. / . . /§.120
and statis ; 

tics on a ;?.::? . 
workstation ... 

55 :f t 65 ~ 70 

better than 
any other 
existing product ... The ease of use, low cost, 
and the context sensitive help system may do for 
statistics what spreadsheet software has done for 
accounting." 

Interface/Computing and Telecommunications 
Services News- Univ. of California, Santa Cruz 
Call today for a free demo disk and Points 
of Interest from the leading name in data 
analysis software.. .SAS Institute Inc. 
919-677-8000. Fax 919-677-8166. 

JMP is a registered trademark of SAS Institute In c. 
Copyright © 1992 

Circle 379 on Inquiry Card. 
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Programming languages/Tools •Miscellaneous SoftwareEngineering/Scientific • Programming languages/Tools 

APL 
Complete APL system $60. PC, 386, WINDOWS. 

J 
Ken's new APL for teaching and research. Uses ASCII. 

Shareware and documentation $24. Source $90. 

Iverson Software Inc. 
33 Major St., Toronto, Ontario, Canada M5S 2K9 

Phone (416) 925-6096 Fax (416) 488-7559 

Circle 382 on Inquiry Card. 

Windows, OS/2, DOS 
Communications 

Powerful C++ class library for 
asynchronous communications 

Greenleaf Comm++ 
o Interrupt driven 

communications 
O Supports Zortech, 

Microsoft, JPI and . 
Borland C-1+. 

o IBM PC and 
compatibles. 

o COMl..8 (DOS), and 
DigiBoard. 

o Baud rates to 115,200. 
o XON/XOFF, 

RTS/CTS controls. 
o XMODEM, Kermit 

file transfers. 
o VT52, VTlOO,ANSI 

& TTY emulations 
for DOS. 

o Hayes modem 
control classes. 

o Line and link level 
controls & status. 

310 B YT E • DECEMBER 1992 

GreenleafComm++ $199 

'fi" Call today for infor
mation, demo, or to 
order. MasterCard, 
VISA, AmEx, approved 
purchase orders. 

1-800-523-9830 
214-248-2561 

FAX 214-248-7830 
Greenleaf Software, Inc. 
16479 Dallas Parkway, Ste 570 

Dallas, TX 75248 

o FREE unshrouded source 
o FREE unlimited support 
o No royalties 
o Money-back guarantee.,, 

GREENLEAF 
G~c 

Circle 381 on Inquiry Card. 

Cross Assemblers, Simulators, 

Disassemblers 


Processor Families: 
8051 8096 8048 

Z80 64180 6301 

6805 6800 1802 

6811 6502 68k 

8085 6801 ZS 

Join Thousands of Satisfied 
Customers Worldwide. 
Call : 

PseudoCorp 
716 Th imble Shoals Blvd. , Newport News, VA 23606 


Tel: (804) 873-1947 •Fax: (804) 873-2154 


Circle 383 on Inquiry Card. 

6800-FAMILY DEVELOPMENT SOFTWARE 


® Wintek Corporation
\\'I N'l'EI( 1801 South Street 

Latayette. IN 47904 

(800) 742-6809 or (317) 448-1903 

Save hundreds, 
even thousands 

of dollars by 
doing your own 
data recovery. 

Our C-compilers 
feature a co mplete 
implementation 
(excluding bit fields) of 
the language as 
described by Kernigan 
& Ritchie and yields 
30-70% shorter code 
than other compilers. 
Motorola-compatible 
Assemblers feature 
macros &conditional 
assembly . For 6800, 
6801, 6805 (asm. 
only). 6809, 68HC11. 

RESCLJ£fM can perform f!liracles! 

"I was } horrified when I thought I 
/ ',:vould be unable to recover 3 

'years worth ofresearch work ... 
I've never seen anything 

like RESCUE"'! It did 
exactly what you 

said it would. 
Ir's priceless'" 

Call Your 
Local Dealer 

Today! 
AllMicro, Inc. 

1-800-653-4933 
Circle 380 on Inquiry Card. 



Shareware • Windows • Utilities 

~~· ~· 
Plus Dist. Inc. (919)361·8111 

Circle 385 on Inquiry Card. 

Circle 388 on Inquiry Card. 

PC Diagnostics and 

System Information 

QAPlus"'Over2MILLIONusers 

0 Even novices can quickly solve common computer problems 

0 Review hardware configw-ation and perfoi111ance bend 1111arks 

0 Now ind udes LAN featrnes for network PC support 

and management 

Also from DiagSoft: QAP/us/WfN" for tuning and bu ubleshooting Windows 
and QAP/us/FE" for power-users and service/support professionals. 

"" DiagSolt, Inc., 5615 Scotts Valley Drive, Suite 140, Scotts Valley, 
~California 95066 · 1-800-DIAGSOFT · 1·408·438-8247. 

- Suggested Retail: $159.95 · Call for the dealer nearest you. 

Circle 386 on Inquiry Card (RESELLERS: 387). 

Word Processing/DTP • Books/Publications 

Breaking 1he ,... 
Foreign language 
Barriers! ' ' 
Globalink 
Translation SOftW: 
incrediblyaccurate 
foreign language translations 
at record speeds. 

• Works with Word Perfect! • 
Up to 100 times faster than human translators, with an 
accuracy rate often exceeding 90%, Globali11k Translation 
Software (GTS) makes quick work of foreign language 
translations. Sentence by sentence  not word by word 
- in correct grammatical structure, G1S translates entire 
documents to and from English and Russian, German, 
French, Spanish. From only $495, G1S is on the job in 
thousands of companies worldwide. Call Global ink 
now. And break through your own foreign language 
barriers! 

See your software dealer or call Globalink today! 

l lobalink 
Forclg11 Language 
Tr:mslati on Software 

1-800-255-5660 
(1 -703-273-5600 Outside The U.S.) 

Circle 389 on Inquiry Card. 

Lost for the write word? 

French, Ge rm an, It alian & Spanish bilingual dictionaries for your PC. 
Over 40,000 references, 70,000 translati ons drawn fro m contemporary use . 

FEATURES INCLUDE: 
D TSR - memory res ide nt so it can be used with most word processors for MS-D OS. 
O Look·UJJ - enables you to find wo rds in the dictionary. choose the appropriate 

translatio ns and pas1c them into yo ur doc ument quick ly and easily. 
D Scrccn-rc:.id - re ads words in yo ur docum ent aut omatica ll y fo r quick and accurate 

tra nslati on. 
D Annotate - all ows you to crea te your ow n speciali zed glossaries fo r use with Colli ns' 

world renowned bilin gual dictionaries. 

English 11ersio11 
(ie wi//1m e1111 items 
in E11 glish) 
H arpc rCollin s /'11/J/iJ/Ja.~ 
\-I Stee p Lane 
Findon. Worthin g 
West Sussc~ BN l4 OUF 
UK 
Tel: +-14 903 873 555 
Fou : +44 903 fi 73 633 

For further information 
French version 
(ie with menu items 
in French) 

Linl!.uaTcc h Int'! Inc ~ l icroBus i ncss lt alia na Srl Softissi mo 
111 3 Sou1h Orem Bin i. Via Aurelio Saffi 16 129boulevard de SCbas1opol 
Orem. Uta h S-i058 US A 20 123 Mil an o MI 75002 Paris 
Td: +l 800 3366312 It aly Fran ce 
{ln1heUS) Tcl : +392 43m21 Tcl:+33 \ 42337710 
Tel: +18012262525 Fax: +392 .i8193003 Fax: +33 142 36 62 63 
Fa.x: +180 12267720 

Circle 330 on Inquiry Card. 
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THE BUYER'S MART is a unique classified section or
ganized by product category to help readers locate sup
pliers. Each ad has Inquiry numbers to aid readers re
questing information from advertisers. . 
AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1 '/a" 
ads can include headline (23 characters maximum), de
scriptive text (300 characters is the maximum 
recommended) plus company name, address , tele

ll ACADEMIC COMPUTING 

LEARN PARALLEL PROCESSING 
Transputer Education Kit 

$396 
Kit inc ludes ready-to-use PC add-in board with T400 
transputer, 1MB of RAM, and PC Interface. Complete with 
Occa m2 and C compil ers, assem bler, so urce- leve l 
debuggers, example programs and 1500 pages of doc
umenlation (incl. schematics). Expandable! 

Computer System Architects 
100 Library Plaza, 15 Nor1h 100 East, Provo UT 84606-3100 
(800) 75J.4CSA (801) 374·2300 FAX (801) 374·2306 

Inquiry 701 . 

ACCESSORIES 

RADIOACTIVE? 
Plot ii on your PC with The AM-60 RADIATION MONITOR 


Serial or printer port. Detects: ALPHA • BETA• GAMMA • X-RAY. 

MicroR, 1000 times the resolution ol standard geiger counters. 


Excellent tor tracking RADON GAS. Find sources. New: Version 2.9 

+WINDOWS, Plot: • Background • Cosmic Rays • Clouds • Foods 


Call/Write for PC MAGAZINE review. • TSR • GM Tube 

VISNMC/EU AO Phone orders. Not sa1islied? Full refund. 


800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corf>. 

P.0 .Box 4299, Wilmington, DE 19807 $149.50 

CUT RIBBON COSTS 
Re·ink your printer ribbons quickly and easi ly. Do all 
cartridge ribbons with just one inker! For crisp, black 
prolessional print since 1982. You can choose from 3 

models: 	 Manual E·Zee lnker-$39.50 
Electric E·Zee lnker- $94.50 
Ink Master (Electric)-5189.00 

1000s of satisfied users. Money-back guarantee. 
BORG INDUSTRIES 

525 MAIN ST., JANESVILLE, IA 50647 
1-800-553-2404 In IA: 319-987-2976 

Inquiry 702. 

KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 


Split signals with COMPANION/PC EXPANDER 

Switch signals among PCs with COMMANDER 


Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 
2800H Bob W a llace Ave., Huntsville, A L 35805 

Phone: 205-534-0011 Fax: 205-534-001 O 

Inquiry 703. 

CUSTOM KEYBOARDS AND TERMINALS 
Engineering, Development and Production 

• Point-of-Sale • Special purpose • Harsh environment 
• Access control • Data collection • Operator input 

• Unique • Industrial • Any interface, key style or size 
• No minimum quantity required 

GENOVATION, Inc. 

17741 Mitchell North, Irvine, CA 92714 


(800) 822-4333 (714) B33-3355 FAX (714) B33·0322 


Inquiry 704. 
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phone and fax number. 2"x2'/a" ad has more space tor I RATES (Jan. 1993) 

3-5 6·11 12 13descriptive text (850 characters is the maximum recom Issues Issues issues issues
mended). 2"x1'h" DEADLINE: Ad copy is due approximately 2 months 1 ad $663 $636 $557 $530 
prior to issue date. For example : November issue 2 ads/issue 530 504 
closes on September 8. Send your copy and payment 3 ads/issue 504 477 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 2"x2'k" 
Mill Lane, Peterborough, NH 03458. For more infor 1 ad ,$1,326 $1 ,272 $1,114 $1,060 
mation call : Margot Gnade at 603-924-2656. 
FAX: 603-924-2683. 

BAR CODE 

LABELING SOFTWARE 
On EPSON, IBM, OKI dot matrix or LaserJet. Flexible 
design on one easy screen. Any lormaVsize. Up to 120 
fields/label. 18 text sizes to 3"-readable at 100'. AI AG, 
MIL·STD, 2 ol 5, 128, UPC/EAN, Code 39. File Input & 
Scanned logos/symbols (PCX)-$279. Other programs 
from $49. 30·day $$ back. 

Worthington Data Solutions 
417·A Ingalls St., Santa Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 

BAR CODE READERS 

For PC, XT, AT, & PS/2, Macintosh, and any RS· 

232 terminal. Acts like 2nd keyboard, bar codes 

read as keyed data. With steel wand-$399. Top 

rated in independent reviews. Works with DOS, 

Xe nix, Nove ll , All oy, · ALL so ftwa re. Lasers, 

magstripe, & slot badge readers. 30-day $$ back. 


Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 

PORTABLE READER 
Battery-operated, handheld reader with 64K static 
RAM, 2x16 LCD display, 32-key keyboard, Real
Tim e-Clock. Wa nd or lase r scanner. Prog ram 
prompts and data checking through its own key
board. Easy data trans(er by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30·day 
$$ back. 

Worthington Data Solutions 
417-A Ingalls St., Sanla Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 

PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC, EAN. 2 cl 5, MSI, Code 39. Epson, 
Oki, IBM dot matrix text up to ~". LaserJet up to 2". 
Font cartridges not required. $179- $239. 30-day 
$$ back. 

Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 

2 ads/issue - 1,060 1,008 
3 ads/issue - 1,008 954 

BAR CODE 

PORTABLE BAR CODE READER 
Battery operated, handheld reader with 64K RAM, 54 key 
keyboard. real·time clock, 2X16 LCO display, and built·in 
calculator. Supports WANO, CCO, and LASER. Buil t-in 
program generator supports mul tiple programs and 
data files. Interlaces to PC & PS/2 keyboards. RS-232 
terminals, and HAYES compatible modems. BO-DAY 
MONEY·BACK GUARANTEE. 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, TX 76040 

(BOO) 648-4452 (817) 571 -9015 FAX (817) 685-6232 

.. 
'I " 

BAR CODE PRINTING SOFTWARE 
• MS/PC OOS Systems • lmporVExport ASCII files • 9 
& 24 pin dot mat rix • H-P LaserJet/ Plus/Series II 
• Menu-driven or Memory Resident • Most Label Sizes 
• Multiple Densilies • Variable Graphic Heights • Code 
39, 1215, UPC A/E, EAN 8/13, 128, 93, 11 , MS1/PLES· 
SEY, POSTNET (ZIP+4) . 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

BAR CODE "SPECIALS" 
Wedges/Portables/Multi On·Line reade rs with HP wands 
Spectra·Physics lasers $699. PSC & Symbol available 
3" CCOs $46B. Mag stripe encoders/readers S14B5 
Software: print bar codes $99 & read bar codes St59 
P.0.S. - cash drawers $199/receipt printers.$399... 
30·day SS Back / 1 Year Warranty "Spanish Dept. available 
OEMNAR/Dealer discounts 
BARCODE INTERNATIONAL SYSTEMS 

9190 Palm Canyon Drive, Corona, CA 91 719 
(714) 277-1917 FAX: (714) 277-1005 

Inquiry 705. 

READ BAR CODES! 
The Standard Edition of KNOW-WEDGE for CODE39 


Complete with Hewlett-Packard Wand. 

ONLy $149.00. 


For alternative hardware or software solutions 


CALL 

COMPUTER RESOURCES GROUP 

629 Silverdale Drive, Claremont, CA 91711 
VOICE: (714) 624·8734 BBS: (714) 626·1054 

Inquiry 706:-' 

I. T. S. Bar Code Solutions 
Bar codes are easy using our FULL line of readers & printers. 
They plug and play with your existing CPU/printer/terminals/ 
software systems in your office, store, truck, factory or 
warehouse. ITS' bar code DOS programs print on matrix or 
laser prin ters. 30 day refund. 1 year warranty. OEMNAR/ 
Dealer discounts. 

International Technologies & Systems Corp. 
655·K North Berry St., Brea, CA 92621 ·Western USA 
13 Welwyn Court, Richmond, VA 23229 . Eastern USA 

(8001228·9487 (7141990·1880 (8041741-6725 (FAX) 990·2503 

Inquiry 707. 
~.. _,,_
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BAR CODE READERS 
Keyboard emulation for PC/XT/AT & PS/2s, all 
clones and any RS-232 Terminal. Transparent to 
you r operating system . Avai lab le with Stee l 
wands, Lasers, Slot & Magstripe Readers. Same 
day shipping . 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, TX 76040 

(BOO) 648-4452 (817) 571-9015 FAX (817) 685·6232 

I " 

http:Electric)-5189.00
http:lnker-$94.50
http:lnker-$39.50
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BAR CODE 

PC BAR CODE SPECIALISTS 
Bar code readers designed for fast, reliable, cost
effective data entry. They emulate your keyboard, so 
data looks just like it was typed in! Choose from 
stainless ste el wa nd , laser gun , card slot or 
magnetic stripe scanners . Also , powerful label 
printing software. Great warranty. Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 

Seagull Scientific Systems 
15127 N.E. 24th , Su ite 333, Redmond, WA 98052 

1-800-758-2001 206-451-8966 

" 
' 

DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers & SmartCard Encoder/ 

• Reader for microcomputers & term inals, including IBM PS/2 
& others, DEC, Macintosh, AT&T , CT. Wyse, Wang. All 
readers connect on the keyboard cable & are transparent to 
a ll software. UPC & 39 print programs, magnetic encoders, 
& portable readers are also available. 

TPS Electronics 
4047 Transport, Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 

Inquiry 708. . , 
•I~·1' ,_ . 

VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 

WAND/LASER/MAGNETIC CARD CONNECTIVITY 
Keyboard wedges (Internal/External) for IBM PC/XT/AT, 
PS/2, and portables 

• AS232 wedges for WYSE, Link , Kimtron terminals 
• Bar code and label printing software 
• Full two·year warranty 
• 30-Day Money-Back Guarantee 
• Extensive VAR/Dealer Discounts 
46560 Freemon! Blvd., Su~e 206/Freemonl, CA 94538/(510) 440-2870 
800-666-4BAR FAX: (510) 623-1372 

Inquiry 709. 

PCB & SCHEMATIC CAD-$195 
"EASY-PC" for single-sided and multilayer boards to 
17"x17" with up to 1500 !Cs including surface mount. 
Phenomenally fast and easy to use. Over 13,000 
copies sold. Needs PC/XT/286/386 HERC/CGA/ 
EGA/VGA. Output to laserjeVinkjeVdot matrix printer, 
pen-plotter, pholo- pl otter and NC Drill. Not copy 
protected. VISA/MC/AMEX welcome. For full info circle 
inquiry # or contact us directly. 

NUMBER ONE SYSTEMS LTD. 
Harding Way, St. Ives, Huntingdon, Cambs, Eng!and, PE17 4WR 

Tel: 011 -44-480-61778 Fax : 011-44-480-494042 

Inquiry 710. ..; . _...,. 

Sirlin's CAD ++ ENGINE 
• Read and Write AutoCAD DWG and DXF fil es. 
• Object oriented, modular, database-like access 

to CAD data. 
• 	View, Print (rasterize), Plot (vectorize), and 

Pick (interact) modules. 
• Available for CIC++ for DOS, Extended DOS, 

Windows, Sun and other Unix systems. 
Sirlin Computer Corporation 

25 Orchard View Dr., Ste 14, Londonderry, NH 03053 
Phone: (603) 437-0727 •Fax: (603) 437-0737 

Inquiry 711. 

SCHEMATIX 
Integrated schematic environment 
Unlimited levels of design heirarchy 
10,000+ components/user expandable 
Dot matrix, postscript, inkjet printers 
Board layouVrouter software available 
Dos, Spare, Unix 

Price: $195 VAIL 
Silicon Tools 305/570-5580 

~··4 

Inquiry 712. 
.-r 

_. 

CAD/CAM 

CONTOURING MOTION CONTROL 
F~~~,! ~P~~~~~w~r~RT! $249 

NEW VERSION 3 VISA/MC 
• Controls up to six step motors simultaneously. 
• Linear and Circu lar In terpolation. 
• New features to accommodate machine control. 
• Easy·lo·use DOS device driver. Super Manual. 
• CAD-CAM interface available. 

Corporation, 1422 Arnold Ave.
Ability Systems Roslyn,PA 190011215)657-4338

FAX: (215) 657-7815 

Inquiry 713. 

High Performance Self Contained 

Portable CD·ROM Computing 


Uncompromising Portable CD-ROM Computer Systems 

4-64 MB RAM/ 120-540MB HOD / Internal CD-ROM 


FCC Class B Certified 

386DX-33 - $3495 I 486DX-33 - $3995 


ACCESS INFORMATION INC. 
The information retrieval experts 

1 - 800 - 847 - 3830 

Inquiry 714. 

CD-RC>Nl 
Products & Services: 

CD ROM, Inc. 

a world leader in the optical field. 


WRITE for a FREE 100 page Catalog. 


CD ROM, Inc. 
1667 Cole Blvd., Suite 400, 
Golden, CO 80401 , USA 

Attn: Desk 33 

Inquiry 715. 

Simtel MSDOS Shareware CDROM, 640 Meg, Sept 92 $24.95 

GIFs Galore CDROM, 6000 images. 650 Meg $24.95 

CICA MS Windows Shareware CDROM, Oct 92 524.95 

OS/2 Shareware CDAOM, Oct 92 $24.95 

Source Code CDROM, 600 Meg, Mar 92 $39.95 

INFO-MAC Macintosh SW, 4000+ files, Aug 92 $39.95 

CDROM Caddies $4.95 


WALNUT CREEK CDROM 
1547 Palos Verdes Mall, Ste 260, Wa lnut Creek, CA 94596 
(800) 786 9907 (510) 947 5996 FAX: (510) 9471644 

Inquiry 716. 

MORE FONTS MEAN MORE FUN! 
Font Fun House on CD·ROM for the IBM and the Maclnlosh 

Hundreds of completely useable fonts for you r computer. This disc 
contains shareware and freeware fonts in TrueType and TypeOne 
Postscript (ATMS) formats and also includes the Macintosh screen 
font libra ries of both Adobe and AG FA. Over 1/3 of the fon ts on this 
CD-ROM are FREEWARE! Suggested retail is S49.00-order now for 
only $39.DOI Orders within U.S., add $3.00 for UPS shipping and 
orders outside U.S., add $8.00 for airmai l de livery. Minnesota 
residentsad d 6.5% sales tax. 

Wayzata Technology Inc. 
Post Office Box 807, GrandRapids, Minnesota 55744 


Tel: 800-735-7321 (218) 326-0597 Fax: (218) 326-0598 


Inquiry 717. 

COMMUNICATIONS 

X.25, HDLC, SDLC, BSC 
SOLA card and software provides 'plug·in' synchronous link 

support fo r PCs which is inexpensive. easy to use and robust. 
Coprocessor architecture ensures reliable communications 

under any operating syslem at line speeds to 1 BOkbps. 
Packages include prolocol analyser, tes t and development 
software. OEM enq uiries we lcome. 

Full funclion SNA emulalion packages also available. 

Sangoma Technologies Inc. 
(416) 474-1990 1-800-388-2475 

Inquiry 718. 

·~. 

COMMUNICATIONS 

3780 • BSC • RJE 
• UNIX, OS/2, MS-DOS, and Windows 
• Single and Multi-channel options 
• Script, API , & Menu-Driven Interfaces 
• Unattended and Interactive sessions 
•Ideal for VARs, OEMs, and end-users! 

Serengeti Systems Incorporated 
Call (800) 634-3122 or FAX (512) 480-8729 .. 

COMPUTER BOOKS 

COMPUTER BOOKS at a discount 
We specialize in ADVANCED books for developers, 
programmers, computer professionals, and academics. 
15% discount. Latest books from over 50 publishers. 
Free catalog. UPS & international shipping . Personal 
service. MC/V ISA/AMEX. CompuServe• 70007, 1333. 
GO CBK Windows, C++, O/S 2 2.0, UNIX, Mac, OOP 

CompuBooks 
Rt. 1, Box 271 -D, Cedar Creek, TX 78612 USA 

800·880·6818, 512-321-9652 voice & FAX 

Inquiry 719. 

-. 
Here is your QUE 

to great savings on new computer books 
• Newest releases •Fast UPS delivery 
• All major publishers •Free Catalog-on·a-Disk 


Zlfl·Davis-McGraw Hill-Microsoft Press-Que-New Riders Press 

SAMS-Brady- Sybex- Addison Wesley-Ventana 


Peach Pit Press - Bantam - Wiley - Van Nostrand - W.H. Freeman 

• Discounts: 1 Book 25% OFF 3+ Books 30% OFF 


Visa, MasterCard and Discover Card Accepted 

README .DOC COMPUTER BOOKS 

211 N. Second Street, Chambersburg, PA 17201 


(BOO) 678-1473 Fax: (717) 264-8614 


Inquiry 720. 

COMPUTER INSURANCE 
.). 

INSURES YOUR COMPUTER 
··~ SAFEWARE Computerowner's coverage provides 

I'. 

software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 

replacement of hardware, media and purchased 

TOLL FREE 1-800-848-3469 
SAFEWARE, The Insurance Agency Inc. 

.:. 11 
PO Box 02211 , 2929 N. High St., Columbus, OH 43202 

~ 

Inquiry 721. 	 "i ~ 

·.-:.~
COMPUTER SYSTEMS 

~-----------------~ ...~f~ 
LOW-LOW-LOW . ·t

Computer Systems/Notebooks/Network Solutions .·.. · 
m~-f._f~~~i~a"t1~~7iii;,~~;,1:i~,~~lf:Xe~o~;;~~~.~~~ 
• CD ROMS •Tape Backup • Pocket FAX Modem LAN 

Cards • Hard Drives/Floppy Drives • Memory/upgrades 

• DR AM S, SI MM Modules • Laser Printers!Scanners 
• Plotters & Digitizers • Software 

(,SURAH inc. :~~:; ~~~~1~:1°~~Ji":~:5~~f~;;:5~ft1 

1-800-543-1001 Nationwide Orders 
 ·. 

Inquiry 722. 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 
Fasl, reliable with un limited length of source code. Conditional 
assembly, complele set of arithmetic and logical operators. Optional 
listing with sorted Cross- reference Table. Price $100.00 each. 
SIMULATOR-DEBUGGERS/DISASSEMBLERS 

We offer excellent full-function simulators with built-in disassemblers 
for the 8048/49, 8051/52, 8080/85, andZBO conlrollers, and now tor 
the 8096 and 80C196, with their unique features fully supported. 
Prices from $200 to $300 each, with $50.00 discounts for XASM + ,_ 
SIM packages. ...Lear Com Company 

2440 Kipling St., Ste. 206, Lakewood CO 802 15 
(303) 232-2226 FAX (303) 232-8721 

Inquiry 723. 
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CROSS DISASSEMBLERS ~,r DATA/DISK CONVERSION ENTERTAINMENT 


PROFESSIONAL DEVELOPMENT SOFTWARE 

ASSEMBLERS/DISASSEMBLERS 


8051, 8048, 8096, 8080/85, Z80/180 

zaooo, SPARC, 6800, 6809, 68HC11 , 680XO, 


6502/C02, 6301 , 9900 

COMPLETE, OPTIMIZED DEVELOPMENT TOOL SETS 


FOR THE ENGINEERING PROFESSIONAL 


CALL (408) 773-8465 
PO BOX 61929, SUNNYVALE CA 94086 
FAX: (408) 773·8466LOGISOFT 

Inquiry 724. 

DATA CONVERSION 

TAPE CONVERSION &DUPLICATION 
• DC2000 1/4" Cart ridge 
• TEAC • 4mm DAT 
• Smm EXABYTE • DEC TKxx media 
• 112" Tape • 3480 & 3490 

Mainframe, Mini or Micro - popular or obscure. 

Fixed price quote by return. Standard turnaround 24 Hours. 


TEL 44+ (0) 734-890042 FAX: 44+ (0) 734-890040 

Vogan Enterprises Ltd. 


Unit 5, Forresl Court, Oaklands Park, Fishponds Road, 

Wokingham, Berks .. RG11 2FO, England 


Inquiry 725. 

DATA RECOVERY 

Ontrac 
DATA RECOVERY 

• Unsurpassed success rate• Fast turn around 

• Priority service available• Clean room 


• Expertise in DOS, OS/2 , Novell , Macintosh, 

Unix, Xenix, Sun, DEC, Wang, 


Banyan Vines and morel 

MN:1-800-872-2599 • CA: 1-800-752-7557 


632 1 Bury Drive, Eden Prairie MN 55346 
2400 Main Street, Suite 200, Irvine CA 92714 

Inquiry 726. 
~f' , .... ) . ..·::..• ·.. 

.; ~ -·..I 	 T• . '~·· 
Now we're 


ONTRACK in 

London Too. 

ONTRACK DATA RECOVERY 

EUROPE, LTD. 


Surrey House, 34 Eden SI. , Kingston upon Thames, Surrey KT1 1ER U.K. 

0800-24-39-96 • 44-81 -974 5522 

Inquiry 727. . . .. 

TAPE DATA RECOVERY 
DC2000 114" Cartridge 

• 	TEAC • 4mm DAT 

8mm EXABYTE • DEC TKxx media 


• 	 112" Tape • 3480 & 3490 
Whatever the Hardware, Software & Problem ... 

if there is data on a \ape we will recover it. 

TEL 44+ (0) 734-890042 FAX: 44+ (0) 734-890040 

Vogan Enterprises Ltd . 


Unit 5, Forrest Court, Oaklands Park, Fishponds Road, 

Wokingham, Berks., RG11 2FO, England 


Inquiry 728. 

DATA/DISK CONVERSION 

CONVERTING YOUR DISKETTES? 

ENTRUST THEM TO US! 

2500 Word Processor & Computer formats, 


3~ ~ . 5X K, 8" Disks, Mag Tapes, Mag Cards, Cartridges, 

Cassettes & a MM Custom Conversions, Programming 


& Applications Development 


DISK DUPLICATION 

OCR SCANNING SERVICES 


Call us for Quality, Best Prices and Quickest Tu rnaround Time. 


COMPANY COMPENDIA, INC., 55 E. Washinglon Sl.,#237 

Chicago, IL 60602 TEL 1-800-374-DISK FAX: 312-419-1390 


Inquiry 729. 
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THE #1 CHOICE 

in disk & tape conversion 


for many leading corporations, government agencies, 

raw firms, and companies in every industry-world-wide. 


Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 

(612) 58B-7571 FAX: (612) 588-8783 
1-800-745-7571 

Inquiry 730. 
t 	 I f :,._,;:·, • 
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IBM PC• TO ....HP FILE COPY 
ASCII BOAT 

Update version uses windows: Call for free demo! IBM 
PC <ID> HP Fii e Copy all ows IB M PCs, PS/2, 
compatibles to interchange files with Hewlett-Packard 
Series 70, 80, 200, 300, 1000, 9000s. 

Oswego Software 
Box 31 O 708/554-3567 
Oswego, IL 60543 FAX 708/554-3573 

Inquiry 731 . 

CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from over 
4000 formats including 3W', 5X'', 8" disk formats & 
word processors. Disk-to-disk conversions also 
available. Call for more info. Introducing OCR 
Scanning Services. 

Pivar Computing Services, Inc. 
165 Arl ington Hgts. Rd., Dept. #B 


Buffalo Grove, IL 60089 (800) Convert 


DIAGNOSTIC 

"•• PINPOINT ANY PC FAILURE." 
John C. Dvorak, PC Magazine 7/30/92 

Top-rated PocketPOST Power On Self-Test card 
with diagnos ti c softwa re for ISAI EIS A/Micro · 
Channel. 1 BO·page book. Hones your troubl e 
shooting skills. CALL NOW. 

DATA DEPOT, Inc. 
1710 Drew Street #5, Clearwater, FL 34615 

1 ·800-275-1913 
813-446-3402 FAX 813-443-4377 

Inquiry 732. 

" EDUCATION 

8.5. & M.5. In COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in
depth co rrespondence program to earn your Bachelor of 
Science and Master of Science degrees in Computer Science 
at hqme. B.S. subjec ls covered are : MS/DOS, BASIC, 
PASCAL, C, Da ta File Process ing , Data Struc tures & 
Opera ting sys tems . M.S. pro gram incl udes subjects in 
Software Engineering and Artificial Intelligence. 

AMERICAN INST. for COMPUTER SCIENCES 
2101·BY Magnolia Ave. South, Ste. 200, Birmingham, AL 35205 

800-767-2427 205-323-6191 

ELECTRONIC MAIL 

ELECTRONIC MAIL-Novell MHS 
• Stand alone computers, Laptops, Netware, Lantastic 
• Set up your own hub 
• International network 
• Workgroups, privacy, use your regular phone line 
• $100.00 per computer station - unlimited phone 

support and design assistance. 

Selections & Functions, Inc • 
Call for a brochure (617) 826-1553 

25 Washington Street. Hanover, MA 02339 
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53 EGA/VGA GAMES 
Buy this super collection of best-selling 


games for only $9.95, including shipping 

and handling. (Please add $5.00 for 

foreign orders.) Credit Cards Only. 


SMC SOFTWARE PUBLISHERS 
(619) 931-8111ext.511 

Inquiry 733. 	 (T,,. 
') ·..~~ ;... 

Go, NEMESIS, ~o 
Go - a Zen game. So appeal/ng, It has endured 4,000 
years. So useful governments study It. 
NEMESIS Go Junior entices novices of any age. 
NEMESIS Go Mester Deluxe satiates the addicted . 
Windows, Macintosh and DOS versions available. 

Chaos Manor User 's Choice Award (BYTE/1990) 

Toyogo, Inc. (800) 869·6469 
PO Box 25460-Y, Honolulu, HI 96825-0460 

(808) 396-5526 fax: (808) 396-4126 

Inquiry 734. 

FINANCIAL SOFTWARE 

BrainMaker: 
"Th e most fascinating compu t er soft 
w a re I've ever seen . .. learn about th is 
stuff." John Dvorak, PC Mag. Predicts stocks, 
bonds , sales , inventories. Comprehensive 
manual. Menus. 12,000 sold. PC or Mac. 

Still only $195! 

Free Flyer: 800/284·8112, 916/477-7481 
California Scientific Software 

Inquiry 735. 

FLOW CHARTS 

New! - ADS Diagrammer 2.0 
Why buy just a flow charter when you can 
have the power of a Windows™ technical 
illus tration tool? 

Call for your free trial disk today! 

800-745-6095 
$199 - Atlantic Design Systei:ns 


77 Sprucewood Dr., Gilford, NH 03246 

Phone: (603) 524-2943 Fax: (603) 524-3657 


FLOW CHARTING 3 
• High resolution print outs ... 

do! matrix or laser ~ 
• Multi-page charts .. . 

portrait or landscape v 
• lmporVexport capabilities 
• 35 shapes, 1 Ofonts, 4 line styles 

Call tor free demo disk! 

PATTON & PATTON 800·525-0082 ext. 1317 
So I I ware C o rp o r a Ii on 485 CochraneCr .. Moroan Hilt, CA95037 

See our ad on page 176 

Inquiry 736. 

WINDOWS FLOWCHARTER $129 
RFFlow 2.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 

f~~~s~~ gths:raf~pi0 v?~i~tlle 'lllipabg~~~c8~~io~i~~ 
trial disk. 

RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 

Phone: (303) 663-5767 FAX: (303) 669-4889 
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FRAMEWORK/FRED 

The Framework Magazine 
Framework enhancement programs, 12 issues $29.90 
Unlimited Framework and FRED support . Acces s 
undocumented powers of Framework & FRED 

fBase for Framework $190.90 
The fastest disk database access ln existence. dBase fil e 
Index optimization and compression . 

Selections & Functions, Inc. 
(617) 826-1553 

25 Washington Street, Hanover, MA 02339 

G.l.S. 

Digital Quad Maps 
Local Street Maps, State Maps, and World 

Maps in DXF, PCX, PICT, PIC or TIF 

Formats . Gigabytes of Map data available 

Micro_MC!Jl..!_$AD™ 

HARDWARE/COMPUTERS 

SC/FOX™ EMBEDDED COMPUTERS 
~3~~~~'~6~~~~fts~~L~~j;!n, ~-~~r~~~~~~1~ MIPSburs1. 
VME Master!Slave System Controller SBC: 18 MIPS avg 70 MIPSburst, 
uses RTX 2000 cpu, SCSI, 2 ser, 1 ptr ports, to 640K bylas. 

~:~~:~~~ms~~~~d~~~ec~srn~u~i~~:~ ~~~to~ ~~~~~:s burst, 3U 

Ideal for embedded real·!ime control, data acquisition, robotics, and signal 
proe€ss ing. OEM software development system included. 

SILICON COMPOSERS INC (4151322·8763 
208 California Avenue, Palo Alto, CA 94306 

Inquiry 742. 

INDUSTRIAL SOFTWARE 

Industrial Automation Products 
We produce TRUE indust rial products such 
as: PCs, acquisition add-on cards, embedded 
controllers and software. Call for our FREE 
full · line catalog . 

ELSI ST 
Electronic Systems 

LAPTOP PERIPHERALS 

Toshiba Serial Cards 
D and E modem slots, 089 or RJ11/12 connector, 
RS232·$199: RS422·$249 
A slot, 089 with 2400bps modem, RS232-$199; 
RS422·$249 
Aslot, Dual RS232-$249 
A slot, SCSI host adapter - $249 
Designed and made In USA!! 

Custom design capability. Auto adapters for various laptops, 
notebooks, and printers. 

EMPIRE ENGINEERING 
California USA 

tel 805/543·28 t6 fax 805/543·2820 

Inquiry 748. 

LOCALIZATION 

Software Developers! 
Localization Managers! 

Now you can manage software 
translation more etticiently and simply, 
with IDOC's new XLS™ software. Call 
for a demo disk today. 

IDOC, an International Documentation Company 

.. "' 
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(303) 988-4940 


Inquiry 737. 

HARD DRIVE REPAIR 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 


Professional , Corporate, Government, and 

Educational Buyer since 1985 


APPLE II" & MACINTOSH" 

SYSTEMS• PARTS• EXCHANGE REPAIRS 


Call for a Catalog ...800-274-5343 
INT'L: 617-275-4600 •FAX: 617-275-4848 

205 BURLINGTON ROAD • BEDFORD, MA 01730 

Inquiry 738. 

HARDWARE 

Voice Mail/Fax/Modem/Multi Media 4-in·1 

Fax/Modem w/MNP/V.42 


Upgradable 3486 w/POST LED 
Affordable 486EISA/Slim·EISA 

Andgate 714-468·3084 Fax: 714-468·3078 


See us at COMDEX/Fall '92 Booth #R8420 


Inquiry 739. 

READ .N\E 
STOP paying high prices for computer parts/accessories 

Join fellow BYTE readers and become a member of the 


ASCI Buyers Club™ 

CALL 800-238-ASCI 

Sound Card, Two FREE Speakers & Software .. ....$79.00 
MS Compatible 3Button Mouse & Pad ........................ $17.00 
80386DX·25MHz Motherboard, lnteVOptVAM\ ....... ...$187.00 
NY: 516·935·1602 Builders/Dlrs Welcome Fax: 516·935·5231 

WRITE: PO Box 7049, Hicksville, NY 11802 - USA 

Inquiry 740. 

HEWLETI PACKARD 
Buy- Sell - Trade 

LaserJet ColorPro 
OeskJet OraftPro 
RuggedWriter OraftMaster 

Electrostatic Plotters 
• Monochrome and Color 

HP 9000 Workstations and Vectras also available. 

T. E. Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 

Inquiry 741 . 

Via Brodolini , 15, 15033 Casale MTO, ITALY 

Ph 142/451987 FAX 142/451 988 BBS 142/453165 


Inquiry 743. 


JAPAN MARKET 


Seek Software Developers 
We are looking !or companies developing competitive software 
products for PCs and aggressively wishing to enter Japan market. 
Enormous Japanese PC softwa re market attrac ts worldwide 
attention. Do not worry about even though you are unfam!lla r with 
Japan market or do not have well organized sales network In Japan. 
Our technical enginee r Is pleased to help you by modifications for 
Japanese PCs. If your company deserves our considering, please 
feel free to fax us today for details. Product catalogs and company
prolile are highly welcome. 

Giken Shoji Co., Ltd. 

Fax: 81-052·972·6577 Phone: 81-052·972·6544 


6F Soar Bldg. 2-3, 1-chome. lzuml. Higashl·ku. Nagoya 461, Japan 


Inquiry 744. 

LANS 

The $25 Network 

Tryc~~!c1 ~~rt~~lr. . lil'r~~~~st LAN 


• Uses serial ports and 5-wire cable 
• Runs a l 115K baud 
•Runs in background, totally transparent 
• Share any device, any file, any time 
• Needs only 14K of RAM 
Skeptical? We make believers! 

Information Modes 
P.O. Drawer F, Denton, TX 76202 


817·387·3339 Orders 800·628-7992 


Inquiry 745. 

LAPTOP COMPUTERS 

USED COMPUTERS 
MAJOR BRANDS - WIDE SELECTION 

IBM - COMPAQ & OTHERS 
Computers from $99 Color Printers $239 

Mono Monitors from $25 CGA Color Monitors $129 
IBM 5140 LAPTOP $349 

IBM PCjr & CONVERTIBLE PARTS & ACCESSORIES 
HARD·TO·FINO ITEMS FOR OLDER PCS 

FREE CATALOG 
COMPUTER RESET 

P.O. Box 461782, Garland, TX 75046 

Phone (214) 276-8072 &FAX BBS (214) 272·7920 


Inquiry 746. 

LAPTOP PERIPHERALS 

LAPTOP PERIPHERALS 
NEW LOW PRICES ON: 


Battery Powered Printers 

• Portable Hard Drives 
• Laptop Expansion Systems 
• Backlites AND MORE! 


Call for free catalog 

AXONIX CORPORATION 

(800) 866-9797 

Inquiry 747. 

1-SOQ-336-9898, ext. XL8 

Inquiry 749. 

MULTIMEDIA 

Distributor Wanted!! 
By Philips Taiwan 

GIVE A SECOND LIFE TO THE PC!! 
" Phillps DTY-1000 card"+ IBM compatible PC+ VGA monitor 

= IDTV (Improved Definition TV) 
The Philips OTV-1000 card can be connected with VCR, LO 
player, camcorder, or TV/CATV signal from antenna/cable, 
then easily convert the PC into a high quality televlsion. 
Any prospective distributor Is welcome lo contacl Philips Taiwan: 
Phone Number. 886 2 5097666 ext. 5236 (faiwan) 
Fax Number : 886 2 5005968 (faiwan) 

Inquiry 750. 

NOTEBOOKS 

SAVE! IPALMTOPS* NOTEBOOKS ISAVE! 

TOSHIBA• EVEREX •ZENITH• AT & T •TANDON 
AST• SHARP • BONDWELL • ALR • LIBREX 

PANASONIC •ALTIMA • LEADING EDGE 
PACKARD BELL• SAMSUNG• NEC• Tl• COMPAQ 

•We ALSO carry accessories and software• 

Computer Options Unlimited 
12 Malden Lane, Bound Brook, NJ 08805 

Advice?: 908-469-7959 
For Notebooks: 1-800-424-Port For Sub-notebooks: 1-800-Palmtop 

6 days Worldwide Sales 

Inquiry 751 . 

OPTICAL STORAGE 

OPTICAL DISKS 
WE STOCK ALL BRANDS OF OPTICAL MEDIA 


We Also Carry Optical Drives, 

DAT & Bmm Products


* * CORPORATE DISCOUNTS * * 
CITY COMPUTER & SUPPLIES 

271 Schrop Avenue, Akron, Ohio 44312 

1 (800) 759·6868 (216) 784-4464 


FAST NEXT DAY UPS 


Inquiry 752. 

PROGRAMMERS TOOLS 

BOOST YOUR VISUAL BASIC/ 
• VBIMPRESS adds new frlnt & dls~lay function : 

~~~f~~s"~~~af0~~e!W!~~ (9~$~al & 01 er print format, 

• CBASE for DBASE's users. Adds 4 new controls : set 
relation to, browse, 2 display controls & more than 50 
functions adapted from DBASE to VB. (From Append
Blank to Zap). (219$) 
MCN ISA accepted 

BEAULIEU 

MONTREAL, CANADA 


Tel (514) 278 9677 Fax (514) 278 9676 


Inquiry 753. 

DECEMBER 1992 •BYTE 315 

.. 

i 

http:w/MNP/V.42


. 

THE BUYER'S MART 

r • 

Inquiry 755. 

Boost Your BASIC with ProBas! 
ProBas5 adds 938 new commands to QB/PDS 
Written in assembly for speed 
Gives your programs a professional look 

n:· Easy to use, money back guarantee, $195 
r.,. Other add-ons for BASIC, C & Visual Basic avail. 

FREE DEMO Disk AND BOOKLET 

TeraTech (800) 447.9120 x184 
Dept 184, Suite 360, 3 Choke Cherry Ad. , Rockville, MD 20850 

lnt'I (301) 330·6764 Fax (301) 963·0436 BBS (301) 963-747B 

PROJECT BILLING 

CLIENT PRO.JECT 
Complete project bill ing system; accounts 
for charges to over 100,000 projects. For 
a free demo and a limited time discount 
coupon, send $10 (shipping & handling) 
to: 

MICRO BILLING SYSTEMS, INC. 
117 W. Harrison , ste# 624M, Chicago IL 60605 

Tel: (312) 939-1869 Fax: (312) 939-1351 

Inquiry 756. 


REPAIR SERVICES 


+VIDEOS+ 
Laser printer mainVrepair for the layman 

(2 hrs.) $39.95 

Dot matrix printer mainVrepair for the layman 

(30 min.) $39.95 

Fax machine mainVrepair for the layman 

(30 min.) $39.95 


STOP UNNECESSARY SERVICE CALLS! 

SPECIAL! BUY 2, GET ONE FREE! 


All credit cards accepted. $3.60 for S&H 1-800-537-0589 

Viejo Publications, Inc. 

4470-107 Sunset Blvd. Ste 600, Los Angeles, CA 90027 

Inquiry 757. 

SECURITY 

FIGHT PIRACY! 
* EVERLOCK 3.0 * 

SOFTWARE COPY PROTECTION 
New Option Board Sale-New Remote Registration 

New CPU LOCK-CO ROM LOCK and more* EVERKEY.HARDWARE LOCKS * 
Az-Tech Software, Inc. 

Call fora 201 East Franklin, Richmond, MO 64085 
FREE (816) 776·2700 
Demo (800) 227-0644 FAX (816) 776·839B 

PROGRAMMERS TOOLS 

C and C++ DOCUMENTATION TOOLS 
C-CALL ($69) Graphic-tree of caller/called hierarchy. 
C-CMT ($69) Generate, insert, update comrrent-blocks. 
C-METRIC ($59) Path complexity, lines/stmts/oomments. 
C-LIST ($69) List, action-diagram, ieformat programs. 
C-REF ($59) LocaVglobaVparameter cross-reference. 
C-DOC ($199) All 5 as 1 DOS program, <=15,000 lines. 
Professional ($299) <=150,000 lines, DOS, OS/2, Windows. 

SOFTWARE BLACKSMITHS INC. 
6064 St. Ives Way, Mississauga, ONT, Canada LSN-4M1 

Voice/Fax: 1416! 858-4466 DemoslBBS: 1416! 858-1916 

Inquiry 754. 

DON'T DEVELOP NETWORK APPLICATIONS 
without NPPC, apowerful library sub-routine ~ackage that handles all 

1 1 1 1 ~~~gr~~ ~o0~~~~i~~ig~s ~~t~~o~~~~~~fe'v~l I~~a11u~g~~~/ ~1Pe~-t ~~~ 
peer-to-peer models. If you are using C or Assembler, NPPC allows 

~~fh~~t;~te ~~~1~~~~~~~~~~c1rsa~~~~a~1b1:~~h1:n;~~~ ~;:~18~
emulator, therefore applications written with NPPC will work with most 
LANs in the marketplace. We offer a30 day money back guarantee. 

NPPC for 1PX or NetBIOS: 5195.00, with source: $395.00 
SOFTWAREHOUSE CORPORATION 

326 State Street, Los Altos, CA 94022 
(415) 949-0203 FAX: (415) 949-020B 

,J 

SECURITY 

THE ULTIMATE COPY PROTECTION 
:g~re~\:1::r~~~~a~:IB;itware copiers ouu~h~~~Z 
• No Source Code Changes Ways To 
• Mulltiple Layering Protect Your Vslusbfe 
• No Damaged Media Software Investment 

:E~W~~~ B~,~~n~~R~u~~Zmo Disk 
STOPVIEW" STOPCOPV PLUS" (800) 879·2224 
BBi COMPUTER SYSTEMS, INC. (301) 871-1094 

14105 Heritage Lane, Sliver Spring, MD 20906 
FAX: (301) 460-7545 

Inquiry 759. 

Cop's Copylock II 
The professional software protection with 
TRUE Machine Install. Option Board safe. 
OS/2, Networks, Windows, and Trace 1020. 

LINK Computer 
lnt'I: + 45 31232350 Fax:+ 45 31238448 

US/CAN: 800-344-2545 FAX: 408-923-7061 

BIT-LOCK® SECURITY 
Piracy SURVIVAL 10 YEARS proves effectiveness of 
powerful multllayered security. Rapid decryption 
algorithms. PARALLEL or SER IAL port-transparent 
security device. Complemented by economical KEY
LOK TM and multifeatured COMPU-LOCK TM including 
countdown, timeout, data encryption, and multiproduct 
protection. (Dos/Unix/Mac). Also, access control. 

MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Llltleton, CO 80122 

(303) 770-1917 

Inquiry 760. 

SHAREWARE 

THE AMISH OUTLAW 
SHAREWARE COMPANY 

** * * * * * * * FREE * * * * * * * ** WITH EVERY ORDER YOU WILL RECEIVE AGREAT NEW GAME 

NOT LISTED IN OUR CATALOG ABSOLUTELY FREE 


ALL DISKS HAVE EASY-TO·USE MENUS 

SIMPLY TYPE "GO" TO ACCESS PROGRAMS 

$3.00 PER DISK t·9 - $2.50 PEA DISK 1O·UP 


3.5" AND 5.25" DISKS SAME PRICE 

(IBM PUBLIC DOMAIN AND SHAREWARE ONLY) 


3705 RICHMOND AVE., STATEN ISLAND, NV 10312 

1-(BOO) 947-4346 or (71BI 317-0198 FAX 1·(71BI 966·4766 


Inquiry 761. 

SOFTWARE/ACCOUNTING 

dBASE BUSINESS TOOLS 
•GENERAL LEDGER • PURCH ORD/INVNTORY
•ORDER ENTRY •ACCOUNTS RECVABLE 
•JOB COSTING •JOB ESTIMATING 
•BILL OF MATLS •SALES ANALYSIS 
•PAYROLL •ACCOUNTS PAYABLE 


$99/$198 ea. + S&H 

dATAMAR SYSTEMS Cred. card-Check-COD 


8586 Miramar Place, San Diego, CA 92121 

(619) 452-0044 (800) 223-9963 


Inquiry 762. 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full featured, heads-down data enlry 


with lwo·pass verification, edit language, 

operator stats, much more! Designed for 

the PS/2'. PC, XT, AT or compatibles. 


PCs from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 2061776/6443 
21929 Makah Rd., Fax: 2061776·7210 
Woodway, WA 98020 USA: 800/356·0203 

SOFTWARE/ENGINEERING 

Mixed Mode Simulation 
• 	NEW lsSPfCE 3 with • Schematic Entry 

Analog/Dlgltal simulation • Extensive Model Libraries 
• 	Draws waveforms as the • Waveform Analysis 

simulation runs • Full SPICE programs starting 
• PC and Macintosh Versions at $95. Complete systems 
• Fiiter Desi gn from $990. 

Call for your Free Demo and Information kit. 
P.a. sox 110. san Pedro.cA 90733-0710 1·n,.usoft
310-833·0710, FAX: 310·833-9658 " 'I 

Inquiry 763. 
' 

GEOMETRY/TRIGONOMETRY CALCULATOR 

Apollonius - Sketch-based geometry/ trigo
nometry solver. State-of-the-art variational 
geometry system lets you sketch your geometry or 
frig problem and automatically solves for 
distances, angles and areas. Integrated equation 
ca lculator , graphs and tables plus DOE and 
clipboard support. Ideal for surveyors, engineers, 
machine shops, students, architects, or anyone 
who uses trig. Runs under MS Windows 3.0 $98 

Saltire Software 1-800-659-1874 

~r-
• 

Inquiry 764. . ' ... :. ' ~j;. 
~,,:;, 

·SpiceAge*4W 

Windows Analog Circuit Simulator 

The following and MORE are included: 
•AC, DC, Transient, Fourier, Temperature analysis • Fully 
expandable library • Analog & digital components 
• Transmission line primitive • Real signal node names 
• Graphical real time • Group delay • Component sweeping 
•Concurrent analysis• Plot X-Y loci 

Tatum Labs, Inc. 
1287 N. Siio Ridge, Ann Arbor, Ml 4810B 

313-663-881 o
'-------------'1 :; . 
Inquiry 765. 

SOFTWARE/GRAPHICS 

TIFF, PCX, TARGA, GIF, 018, BMP, DCX, EPS, WMF, WPG 
AccuSoft Image Format Library 2.0 

Now lnclwfes Image processin9I 
Import, export, convert, display, andprint all 10 lormats! DOS & 
Windows versions Included in one package . No royalties. 
Includes several sample programs with source code. Supports 
all languages. Format compatibility guaranteed! G3, G4, Tlff·f, 
multi-page images etc. Rotate, scale, color reduction, sharpen 
etc. 30 day satisfaction guarantee. $295 

AccuSoft Corporation 
160 E. Main St., P.O. Box 1261, Westboro, MA 01581 

(800) 525·3577 (50B) 898·2770 FAX (50B) B9B·9662 

Inquiry 766. 

SCIENTIFIC VISUALIZATION 
Graphics library for VGA and ET4000 Super VGA. Up 
to 1024x768 resolution . Supports HiColor and 24·bit 
true color. 2-0 & 3·0 w/perspective. Gouraud shaded 
polygons. Z-butter hidden surface removal. Animation. 
Mouse & joystick support. Scale and rotate text. 
Store/retrieve in PCX format. For MS FORTRAN. C 
version available soon. $250. Call for free demo disk. 

AEROSOFT CORPORATION 
5562 Bells Ferry Rd., Suite 233, Acworth, GA 30102 

Tel/FAX (404) 917-1309 

Develop CAD/CAM, GIS, A/EiC Products 
ON TIME and UNDER BUDGET with the 

"CAD/CAM Developer's Kit" Series 
The CCDKs are libraries of C functions which support 
routines for DXF inpul/oulpul, graphical display, line/ 
arc/ellipse/NUAB spline construction/editing, and much more 
than can be described here. 

Building Block Software, Inc. 
371 Moody Street, Waltham, MA 02154 

Voice (617) 899-4350 Fax (617) 899-4399 
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I SOFTWARE/GRAPHICS 

"The Ultimate CAD/CAM/CAE Programming Engine" 
Slash deve\opmen\ time with TG·Profession al v.4.0, the most 
complete CIC++ loo!box of 20 & 30 geometric routines available todayl 
Over 800 routines including NUABS, OXF. Graphics, Surfacing, Hidden 
Line, Trans form s, Perspective s, Polygon (lnt/Union/Oilf), Cl ippi ng , 
Tangents, Graphics routines for drawing using BGI or MSC Graphics 
an d more. Full sourc e. 30 day guarantee . USA $500.00, Fore ign 
$565.00US. Use MSC, Borland CIC++, WATCOM C/386 or Metaware 
High CIC++. Gau 1·800·635·7760 or Fax/Phone 21 4·423·7288 for 
free technical information. 

Disk Software Inc. 
211 6 E. Arapaho Ad., Suite 487, Richardson, TX USA 75081 

Inquiry 767. .. 

RAINDROP™ 
FAST, compact PrtScrn Utility for end users AND 
developers . Hardcopy as fa st as 10 secs. Ave rage binary 
size - 6 kbyte. 14 video graphic standards. Scale, rotate, 
colorize and more. 'CALL' from user-wri tt en programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet library 
$44.95 + S3 sill . 

ECLECTIC SYSTEMS 
8106 St. David Ct. , Springfield , VA 22153 

(703) 440-0064 Fax (703) 455·8965 

Inquiry 768. 

SOFTWARE/GUI 

GUI TOOLKIT ONLY. $249 
Full source code included 

TEGL Windows Toolkit lets you create DOS based GUI apps 
that are compl etely standalone. Over 500 functions. Menus, 
mouse & keyboard support, dialogues, and more. Includes 
TEGL graphics Interface which has drivers for most popular 
vi deo modes. Supports most C and P ascal compi lers. 
Protected mode version is only $499. No royalties. 

TEGL Systems Corporation. 
P.O. Box 580, Stn. A, Vancouver B.C. V6C 2N2 

(604) 669·2577 FAX (604) 688·9530 

SOFTWARE/SCIENTIFIC 

NEW! MathViews™ for Windows 
MATLAB compatible in terpreter for Windows 

Malrix and Array Algebra 
Complex Numbers and Signal Processing 
2D and 3D Graphics with Clipboard Support 
Wri tten in C++ I Avail able for OEM 
lnlroductory Price $495.00 

The MathWizards 
(619) 457-2971 FAX (619) 458-5849 

Trademark s are th e propert ies of their respective owners. 

Inquiry 773 . 

i; 

Inquiry 769. 

SOFTWARE/INSTRUCTIONAL 

KNOWLEDGE is POWER 
Compuler software shows you how 10 Speed Read and 
Speed Learn. Read up to 3000 words per minute and 
beyond. Train on your home computer 25 minutes a 
day. Within 30 days you too can be a speed reader. 
Amazing results from first lesson reveal speed reading 
secrelsl Speci ly MAC or PC. Send the inlroductory 
price of $34.95 lo: 

KP~WARE 
P.O. Box 2042, Kingslon, A.I. 02881 

FAX V/MC 401 -782·2511 

Inquiry 770. 

SOFTWARE/PACKAGING 

FREE SOFTWARE 
PACKAGING CATALOG 

Everything you will need lo Package. Distribute. and Ship Your 
Soflware!I From manuals and binders to mailers and shippers 

LABELS • LABELS LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printer ... free samples 

.. •FREE CATALOG• .. 
Hice & Associates 

8566 Monticello Dr. , West Chester. OH 45069 

Phone/Fax: 513-777-8586 

Inquiry 771. 

Inquiry 772. 

,. 


STOCK PACKAGING 
to help you

market your software 
ask for catalog 92 S 

Call 708 390·7744 
or fax 708 390-9886 
PolyQuick Co. 

1243 Rand Road, Des Plaines, IL 60016 

VTEX Scientific Desktop Publishing 
• Equa tions • Tables • Graphics • Scalable 
Fonts • Supports most printers • WYSIWYG 
p rev iewer • Foreign Lang uages • Specia l 
Symbols • Font Effects • Indices • Only $299 
'TEX of Tomorrow''-Notices of AMS, March 1991. 

Call now for a FREE DEMO DISK 

MicroPress, Inc. 
68·30 Harrow Street, Forest Hills, NY 


Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 774. 

SOFTWARE/SORT 

OPT·TECH SORTI MERGE 
Exlremely fasl SorVMerge/Selecl ulilily. Run as an MS
DOS command or CALL as a subrouline. Supports 
most languages and file types including Btrieve and 
dBASE. Unlimited fi le sizes, multiple keys and much 
morel MS·DOS $149. OS/2, XENIX, UNIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

P.O. Box 678 - Zephyr Cove, NV 89448 

Inquiry 775. 

SOFTWARENOICE/FAX 

MUL Tl-VOICE® TOOLS 
Multi-Voice Tools is a complete devetopmenl Toolkit for Pascal or "C" 
to access all the features lot most speech processing boards available 
today. It helps you write MULTl·UNE VOICE APPLICATION syslems in 

~~~~~~ :n2~~~;;s~rf~~~~::i~~ :~~~~~~;re provi ded. All 

Dia!ogic, Ahelorex, Pika, VBX: S599. Watson {Single Line): $99. ALSO 
AVAILABLE : Fax Programmer's Toolki1($199). Based on GAS 
specifica!ions. Visa/MC accepted. 

ITI Logiciel 
4263 Cristophe-Colomb, Monlreal, Quebec, Can. H2J 3G2 

TEL (51 4) 597-1692 FAX (514) 526-2362 

STATISTICS 

VISUALIZE YOUR DATA 
MCA+ trans forms most mark eti ng and soc ia l 
science data to easily understood perceptual maps. 
Communicate complex relati ons with ease using 
presentation quality charts. Most printers supported. 
Demos available. 

Bretton-Clark 
89 Headquarters Plaza, Morristown, NJ 07960 

(201) 993-3135 FAX : (201) 993-1757 

Inquiry 776. 

WinSTA"fTM Statistics for Windows 
All the slatistical methods you need , with all the 
convenience of Windows! Up to 65,000 variables 
and cases. lmporVexport Lotus, dBASE, etc. files. 
Copy & pasle tab les and graphs to word 
processor. Call for brochure and/or $1 O demo. 
V/MC/PO. 

Kalmia Co. Inc. 
Dept. 62 , 71 Dudley St. , Cambridge, MA 02140 


Phone/FAX: (6 17) 864-5567 


Inquiry 777. 

STATISTICS 

NCSS 5.x Series - $125 
Easy-lo-use menus & spread sheet. Multiple regression. 
T -tes ts . A NOVA (up to 10 fa c to rs , re p . meas ures, 
covariance). Forecasting. Factor, cluste r, & discrimin ant 
analysis . Nonpa ram etrics. Cross Tabula lion. Graphics: 
histograms, box, scatter, elc. Reads ASCII/Lotus. Many new 
add-on modules. 

NCSS 
329 North 1000 Easl, Kaysville, UT 84037 

Phone: 801-546-0445 Fax: 801-546-3907 

Inquiry 778. 

UTILITIES 

PEN PLOTTER EMULATOR 
FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview - zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 

FPLOT Corporation 
24-16 Steinway St. , Suite 605, Astoria, NY 111 03 

718-545-3505 

Inquiry 779. -· 
... 

COMPUTER MAPS 
Map utility lets you locate addresses instantly. 
Just key in an address and see a street map 
on your screen wi th a dot marking the location. 
Pan/zoom/print the map. Software $39 (DOS/ 
Windows/Mac) . Maps are $ 15 per county. 

Graphic Advantage, Inc. 
20380 Town Genier Ln., #230. Cupertino, CA 95014 

(408) 446-7092 

Inquiry 780. 

Why You Want BATCOM! 
BATCOM is a balch file compiler thal transforms your 
.bat files to .exe files to make them faster. BATCOM 
extends DOS with many new commands so you can 
read keyboard input, use subroutines, and much more. 
In addition , BATCOM protects your source code. No 
royalties! Only $59.95. Order loday! 

Wenham.Software Company 
5 Burley SI .. Wenham, MA 01984 

(508) 774-7036 

Inquiry 781. 

WINDOWS 

88 WINDOWS" PROGRAMS 
Buy this fantast ic coll ection for only $9 .95. 
Features games, business, utilities, education , 
ho m e a nd graphics pro gra ms fo r u se in 
W i ndows•. Pri ce in cl ud es shipping and 
ha nd ling . (Pl ease add $5 .00 for fo reign 
orders.) Credit Cards Only. 

SMC SOFTWARE PUBLISHERS 
(619) 931-8111ext.511 

Inquiry 782. 

NEW 
The Buyer's Mart announces a 


new double plus size ad. This 

larger ad will be available starting 


January 1993. 

Call Margot Gnade for details. 


603-924-2656 

Inquiry 783. ,.. 
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Inquiry No. Page No. Phone No. 

900 DISCOUNT SHOPPER 304 219·256·3020 

182 AT & T PARADYNE (N.A.) 111 800·544-4996 
ext. 96 

61-62 ABACUS SOFTWARE 181 800·451·4319 

231-232 ABC COMPUTER (USA) CORP 2n 310·325-4005 

342-343 ACI I ACQUIRE 305 886·2·758-9615.. 

554-555 ADVANCED COMP INT'L 288MW-1 800·354· 1828 

559-560 ADVANCED COMP INT'L 288NE-2 800-354-1828 

563-564 ADVANCED COMP INT'L 288PC-1 800-354·1828 

569-570 ADVANCED COMP INT'L 28850-3 800-354· 1828 

190-191 ADVANCED COMP PROD 280 714-558-8813 

244-245 ADVANCED LOGIC RESCH 221 714·581·6770 

331 ADVANCED MICRO TECH 304 714·598·6120 

371 ADVANTAGE PLUS 
DISTRIBUTORS, INC 308 919-362-8212 

385 ADVANTAGE PLUS 
DISTRIBUTORS, INC 311 919·362·8212 

556 ALADDIN KNOWLEDGE SYS288NE·4 . 800·223·4277 

380 ALLMICRO 310 800·653·4933 

AME INSTIT FOR COMP SCI 309 205-323-6191 

63-64 AMERICAN MEGATRENDS 103 800·828-9264 

65 AMERICAN SMALL BUSI COMP 89 918-825-4844 

192 AMT INTERNATIONAL 302 408·942·9695 

551 APPRO INT'L INC 288MW-3 408-732-6091 

566 APPRO INT'L INC 28850-1 408-732-6091 

235 ARES MICRO DEV 282-283 800-322-3200 

447-448 ASCENDO PTE. LTD 1281S-4 65·281 ·3543.. 

67 ASP COMPUTER PROD 216 408-746·2965 

66 ATI TECHNOLOGIES INC 246 416-756-0718 

AUTODESK INC 192A·B 800·964-6432 

68 AUTODESK INC 193 800-964-6432 

354-355 AVC 307 886·2·299·6929 

348-349 AXIOMATIC 306 416·503·3335 

463 AXIS 
COMMUNICATIONS (INT'L) 323 46-46136130.. 

69-70 BAY TECHNICAL ASSOC 112 800·523·2702 

71-72 BITWISE DESIGNS INC 188 800-367 -5906 

450 BIX(N.A.) 323 617-491-3342 

401-402 BORLAND INT'L (INT'L) CIV 

73-74 BORLAND INT'L 13-17,19 800·331-0877 

193 BUFFALO PRODUCTS 289 800-345-2356 

194 BULLDOG COMP PROD 287 800·438·6039 

C USERS JOURNAL 160IDRC1·2 913·841-1631 

187 CANON INFORMATION SYS 74-75 800-0KCANON 

76 CAPITAL EQUIPMENT CO 154 800·234-4232 

183-184 CASE DESIGN INT'L 253 800-880-1100 

332-333 CHIA SHIN 304 886·2·7270804.. 

304-305 CHERRY MIKROSCHALTER 
GMBH (INT'L) 218-219 49-964-318·262.. 

222 CITITRONICS 292 818-855-5688 

405-406 CLARION SOFTWARE (INT'L) 133 305·785·4555 

3n-378 COHORT SOFTWARE INC 310 

77-78 COLORADO MEMORY SYS 81 800-346·9881 

79 COMMODORE 78-79 800·66-AMIGA 

80 COMPAQ COMPUTER 
CORP (N.A.) 86-87 800-345· 1518 

407-408 COMPEX INC 40IS-3 714·630-7302 

81 COMPUADD EXPRESS 62-63 800·925·3525 

181 COMPUDYNE 94-95 800·932-COMP 

409 COMPUSAVE INT'L 160l5·3 602·437 -8208 

COMPUSERVE 112A·B 800-848-8199 

82 COMPUSERVE 113 800-848-8199 

84 COMPUTER ASSOCIATES 50 800-CALL·CAI 

86 COMPUTER ASSOCIATES 61 800-CALL·CAI 

87 COMPUTER ASSOCIATES 90-91 800-CALL·CAI 

85 COMPUTER ASSOCIATES 136 800-CALL·CAI 

83 COMPUTER ASSOCIATES 157 800-CALL·CAI 
410 COMPUTER QUICK 1281$-3 415·861·8330 
454 COMPUTER 

TELECOMMUNICATIONS 208UK-4 44·252·835315.. 

195 COMPUTERLANE UNLTD 276 800·526-3482 

213-214 COMTRADE 290 800·969·2123 
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88 COREL SOFTWARE 93 800·836·SCSI 

457 CPS COMPUTER 
DISTRIBUTION GMBH 2161S·2 49-40-656-7969.. 

456 CPS COMPUTER 
DISTRIBUTION GMBH 12815-3 49·40-656-7969° 

172 CREATIVE LABS INC 53 800-998-LABS 

334 CURTIS INC 304 612-631-9512 

392-394 CYBER RESEARCH 284 800-394·3300 

449 CYBERDYNE SYSTEMS 160l5·2 49 241607383" 

196-197 CYBEX CORP 288 205-534-0010 .. 

413-414 CYBEX CORP (INT'L) Clll 205·534-0010.. 

446 DAEWOO 1521S-4 31·2503·37214 .. 

188 DALLAS SEMICONDUCTOR 128 800·258-5061 

451 DAN TECHNOLOGY PLC 208UK-144-81·902·3300.. 

89-90 DATA ACCESS CORP 151 800-451-FLEX 

91-92 DATALUX CORP 126 800·DATALUX 

415 DATAMAN LTD 21615-1 44-0300-21012·· 

417-418 DATATRONICS TECH 21615-2 882·2·782-0305.. 

360-361 DAVISON-WORTH CORP 307 800·668-2707 

DELL COMP CORP (N.A.) cm 000.525.9250 

DELL COMP CORP (N.A.) CIV 800-626·8260 

562 DEXPO / 
MILLER FREEMAN, INC 288PC-4 800-87-DEXPO 

198-199 DHT 295 818·810·0552 

386-387 DIAGSOFT INC 311 800-DIAGSOFT 

419 DIETRICH POS EQUIPMENT 1281S-4 49·761 ·5 68 81 •• 

388 DIGITAL SOUP INC 311 800-793-7356 

459 DIRECT MICRO 16015·1 614·771-8772.. 

374 DIVERSIFIED COMPUTER SYS 309 303·447-9251 

200-201 DPT 285 407-830-5522 

420 DR HUGGLE & 
PARTNER GMBH 15215-2 49-0241 ·4031 18.. 

93 DSP DEVELOPMENT CORP 195 617-577-1133 

189 DURACELL 58-59 203-791·3291 

561 DYALOG API 288NE-3 313-661-5826.. 

226 DYNAMICSCAN 278-279 314-423-0044 

442 ECG 1521S-3 31·4937-96808.. 

ELONEX (INT'L) 86-87 44·81-452-6422•• 

357 EMPIRE COMPUTECH 307 800·446-1967 

94-95 EXABYTE CORP 255 800-392-2983 

46Q-461 FAST ELECTRONIC GMBH 15215-1 49-089-533·401 .. 

202-203 FIRST SOURCE INT'L 281 714-588-9866 

96 FRAME TECHNOLOGY 249 800·U4FRAME 

97-98 FTP SOFTWARE (N.A.) 248 617-246·0900 

244 GALACTICOMM INC 199 800·328· 1 128 

GATEWAY 2000 Cll, 1 800·523·2000 

GATEWAY 2000 96A·H 800·523-2000 

346 GENERAL TECHNICS 305 800-487-2538 

350 GENOVATION, INC 306 800·882-4333 

99-100 GLENCO ENGINEERING 189 800·562-2543 

389 GLOBALINK INC 311 800-255-5660 

336 GMM RESEARCH CORP 304 714-752-9447 

381 GREENLEAF SOFTWARE 310 800·523·9830 

422 GREY MATIER LTD 22415-4 44·0364·53071 •• 
337 GTEK INC 304 800-282·4835 

248-249 HARDLOGIC TECH, INC 28850-4 800-258·8345 

330 HARPER COLLINS 311 44·0903·873633.. 
101 HAUPPAUGE COMP WORKS 77 800-443-6284 

HEWLETI PACKARD 6-7 800·LASERJET 
ext 7133 

HEWLETI PACKARD 57 800·552·8500 
ext 7108 

HEWLETI PACKARD 105-107 800· 752-0900 
ext. 7094 

HEWLETI PACKARD 108-109 800· 752-0900 
ext 7094 

HYUNDAI 
ELECTRONICS AMERICA 40A-H 800·933·3445 

250 IBM ·OS/2 222-223 
104 IBM· PS/2 70-71 
105 IBM· PSNALVE POINT 20-21 800-IBM·2·YOU 
103 IBM ·THINK PAD 48-49 

102 IBM· WORKSTATIONS 131 800-IBM-6676 
ext 723 

Inquiry No. Page No. Phone No. 

INSIGHT DISTRIBUTION 
NETWORK 270-271 800·755-3874 

106 INTEGRAND RESEARCH 226 209-651·1~3 
107 INTELCORP 10-11 800-538-3373 

362 IOTECH 308 216·439·4091 

382 IVERSON SOFTWARE, INC 310 416-925-6096 

108 JAMECO ELECTRONICS 82-83 800·831-4242 

JDR MICRODEVICES 301 800·538·5000 
440 JEN ELECTRONICA 12815-2 39-73-3224035.. 

JNL OF OBJECT ORIENT 
PROGRAMMING 160IDRC3-4 212-274-0640 

109 KEA SYSTEMS LTD 102 800-663-8702 

344 KILA 305 303.444.n37 
552-553 KINGLI TECH, INC 288MW-2 800-788-0622 

567-568 KINGLI TECH, INC 288S0-4 800·788-0622 

110-11 1 KINGSTON TECHNOLOGY 163 714-435-2800 

423-424 KUO FENG CORP 16015-2 886·2·754·8498.. 

367 LAGUNA DATA SYSTEMS 308 800·859·8856 
112 LAHEY COMPUTER SYS 100 800-548-4n8 

155-156 LANDMARK RESCH INT'L CORP 127 800·683-6696 

227-228 LAPINE 299 000.921.3n2 

173-174 LEXMARK INT'L 609 606·232·6814 

220 LODE STAR COMPUTER 268-267 800-875-7568 

425 MAGIC I MSE (INT'L) 401S-4 972·3·751-1901 •• 

MANCHESTER EQUIP CO 288A-B 516-435·1199 

557 MANCHESTER EQUIP CO 288NE-1 516-435·1199 

MARK WILLIAMS CO 135 800·627·5967 

375 MARKETFIELD SOFTWARE 309 516·624-7575 

242 MATHSOFT INC 178 800·628·4223 

114 MATHSOFT INC 207 800·628·4223 

MEGA SOFTWARE, INC 243 800-288·6322 

426 MICRO DESIGN (INT'L) 111 407-6n-8333 

207 MICRO SOLU COMP PROD 296 815·756·3411 

372-373 MICROBIZ 309 800-637-8268 

115 MICROGRAFX 185 214·234-1769 

224-225 MICRO-INTERNATIONAL, INC 297 800·967·5667 

116-117 MICRONET TECHNOLOGY 179 714-837·6033 

205 MICROPROSE SOFTWARE 269 800-879-PLAY 

206 MICROPROSE SOFTWARE 273 800-879-PLAY 

MICROSOFT CORP 31-35,37,39 800-428-9400 

MICROSOFT PRESS INC 98 800-MSPRESS 

370 MICROSTAR LABORATORIES 305 206-453-2345 

571-572 MICROTECH COMPUTER 288S0-2 800·342·6508 

120 MICROWAY . 204 508· 7 46· 7341 

119 MICROWAY 236 508-746-7341 
439 MINICOMLTD 2241S-2 972·2-637576'• 

128 MINUTEMAN 99 214-448-7363 

427 MIX SOFTWARE 2241$-1 214-783-6001 

121 MKS I MORTICE KERN SYS 211 519-884·2251 

122-123 NANAO USA CORP 144-145 310-325·5202 
208-209 NATIONAL DESIGN 298 800-253·8831 
376 NATIONAL INSTRU 309 800-433·3488 

NATIONAL INSTRU 1601DRC3-4 512·794·0100 
171 NATIONAL VIDEOTEX 171 800-338-9096 
236-237 NETWORK EXPRESS 272 800-846·9899 
204 NEVADA COMPUTER 294 800·654-7762 

NORTHGATE COMP SYS 42-43 800-345-8709 
NORTHGATE COMP SYS 54-55 800-345-8709 
OBJECT MAGAZINE 160IDRC1-2 212·274·0640 

565 O·C-T SYSTEMS 288PC2-3 800-829-8386 
462 OMNI PLUS 16015-4 916·6n-7795 
246-247 OMNICOMP GRAPHICS CORP 303 713-464-2990 

441 ON TIME MKT I 
KARSTEN PETERSEN 16015-4 49-04Q-435·196.. 

128-127 ORCHID TECHNOLOGY 212 800·7·0RCHID 
368 OVERLAND DATA INC 308 800-729·8725 
429 OXFORD ELECTRONIC 

PUBLISHING 1521S-2 44-865-56646.. 

PACIFIC DATA PRODUCTS 173 619·625·3593 
178 PACIFIC GOLD COAST 152 516·759·3011 
129 PATION & PATION 176 800·525·0082 
130-131 PC POWER & COOLING 800·722-6555 
245-246 PERCEPTIVE SOLUTIONS 242 800-486-3278 
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132·133 PERISCOPE COMPANY. THE 250 800-722-7006 

134 PHAR LAP SOFlWARE INC 191 617-661-1510 

430 PHILIPS MONITORS (INT'L) 122·123 31-40·73·39·83"' 

135 PKWARE INC 414-354-8699 

558 POLYWELL 
COMPUTERS, INC 288NE-4 800-999-1278 

136 POPKIN SN/ & SYSTEMS INC 166 212-571 -3434 

338 POWERCOM 305 800-288-9807 

428 PROGRAMMER'S ODYSSEY1 281S-4 508·393·5560 

113 PROGRAMMER'S PARADISE 65-67 800-445-7899 

PROGRAMMER'S 
SHOP (N.A.) 122·124 800·42 1-8006 

383 PSEUDOCORP 310 804-873-1947 

139 QUA TECH INC 264 800-553-11 70 

369 QUALSTAR CORP 308 818·882·5822 

443-444 QUANTUM CORP (INT'L) 244 408·894-1000 

445 QUANTUM CORP (INT'L) 245 408-894· 1000 

QUARTERDECK 
OFFICE SYSTEMS 168A·B 310-392-9851 

138 QUARTERDECK OFFICE SYS 169 310-392-9851 

140 RAIMACORP 85 800-327 ·2462 

141-142 RAINBOW TECHNOLOGIES 149 800·852-8569 

229-230 RALIN WHOLESALERS 274-275 800-752-9512 

REASONABLE SOLU 1601DRC1·2 503· 776-5777 

218·219 RECORTEC INC 293 800-729-7654 

143 ROSE ELECTRONICS 150 800-333-9343 

455 R.E.M. 208UK-2 44-71'"436-4420" 

379 SAS INSTITUTE INC 309 919-677-8000 

335 SEALEVEL SYSTEMS INC 304 803-843-4343 

223 SECURTECH CO 300 503-636-6831 

Inquiry No. Pago No. Phone No. 

144 SEQUITER SOFlWARE INC 215 403·437-2410 

145 SERIU S CORP 147 800-876-6847 

347 SIGE N 306 40B·737·3904 

146 SIGMA DATA 155 800-446-4525 

339·340 SIGMA TECH SOFlWARE 305 818-368-6132 

358 SILICON SHACK 307 800-969-4411 

352 SMARTMICRO TECH 306 800-266- 1576 

147 S'NW ELECTRONICS 100 800-874-1235 

SOFTLI NE CORP 1281S·1 718-438-6057 

433 SOFTWARE SECURITY 
INC(INT' L) 124 203·329·8870 

148 SONY CPPC 128A·H 800-352-7669 

149 SONY (N.A.) 133 

150 SPECTRUM SOFlWARE (N.A.) 218 408-738-4387 

151 -152 STATSOFT 233 918-583-4149 

153 STORAGE DIMENSIONS 187 408-954-0710 

251 STRATEG IC MAP~ING 261 408-985-7400 

154 SUMMAGRAPHI CS CORP 183 800·729·7866 

176 SUN SOFT 2·3 800-227 -9227 
ext. 123 

175 SU PRA CORP 229 800-727-864 7 

170 SYMANTEC 201 800-228-4122 

SYSADMIN 1601DRC3·4 913-841·2624'' 

157·158 SYSTAT INC 104 708-864-5670 

453 SYSTEMSTAR 21 61S·3 44-0992-554-26 1.. 

432 SZK I RECOGNITA CORP 401S·2 361·201-7607"" 

431 SZKI RECOGN ITA CORP.(INT'L) 248 361-201-7607"' 

341 TALKING TEC HNOLOGY INC 305 800-685·4884 

434-435 TATU NG CO 2241S·3 886-2-598-4509" 

436-437 TECHPOWER CO LTD 1601S-4 886·2·753-1940" 

Inquiry No. Page No. Phone No. 

159 TEKTRONIX 101 800-835-6100 

160 TEXAS INSTRUMENTS 231 800-527-3500 

TEXAS MICROSYSTEMS 176A·B B00·627-B700 

161 TEXAS MICROSYSTEMS 177 B00-627-8700 

162 TOSHIBA AMERICA INC 24·25 800-457-7777 

243 TOTE·A·LAP 291 B00·9·LAPTOP 

233·234 TRANSCEND INFO INC 268 71 4-59B-5500 

345 TRI VALLEY TECH INC 305 510-447-2030 

363·364 TRIBAL MICROSYSTEMS 308 510-623-8859 

163· 164 TRIPP LITE 110 312-329-1777 

211-212 ULTIMA ELECTRONICS CORP 302 886-2-7B85657" 

UNIXWORLD 240A·B B00-257-9402 

UNIXWORLD 241 800-257-9402 

353 USA ELECTRONICS, INC 307 B00-332-B434 

137 VERMONT CREATIVE S/W 23 BOO-B4B·1248 

165-166 VIEWSONIC 203 714-B69-7976 

239-241 VILLA CRESPO S/W LTD 139 B00-521 ·3963 

359 VITEC S.A. 307 33-146-29-03-04" 

438 WALKER, RICHER & QUINN 401S·1 206-324-0407 

238 WATCOM PRODUCTS INC 27 800·265·4555 

356 WENTEK TEC HNOLOGY, INC 307 81 8-960-8808 

452 WESTPOINT CREATIVE 208UK·3 44-0743-248-1 99" 

384 WINTEK CORP 310 800-742-6809 

221 WORLDWIDE TECH 286 800-457-6937 

365 XELTEK 308 408-524- 1929 

167-168 XVT SOFTWARE INC 227 800-678-7988 

169 ZEOS INT'L 28·29 800-423-5891 

366 Z·WORLD ENGINEERING 308 916-757-3737 
• Correspond directly with company. 

H Indicates FAX Number 

BYTE ADVERTISING SALES STAFF 
Jennifer L. Bartel, National Sales Manager, 14850 Quorum Drive, Suite 380, Dallas, TX 75240, Tel. (214) 701·8496 
Liz Cayman, Inside Advertising Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518 

NEW ENGLAND SOl/THEAST SOUTHWEST, NORTH PACIRC: Campbell, CA SOUTH PACIFIC: Costa Mesa, CA 
ME, NH. VT, MA, RI , CT, ONTARIO NC, SC, GA, FL, AL, TN, MS, AR, LA, KY ROCKY MOUNTAIN SILICON VALLEY, HI, WA, AK, ORANGE COUTY 
CANADA & EASTERN CANADA MaryAnn Goul ding (404) 843-4782 CO, OK, TX W. CANADA SAN DIEGO COUNTY 
Michael Lamaltlna (617) 860-6344 McGraw-Hill Publications Jennifer Walker (214) 701-8496 Bill McAfee (408) 879-0381 Belh Dudas (714) 753-8140 
Palricla Payne (603) 924-2654 4170 Ashford-Dunwoody Rd., Suite 520 McGraw -Hill Publications Barbara Holmes (408) 97g..0391 Joseph Mabe (603) 924-2662 
McGraw-Hiii Publl callons Atlanta, GA 30319 14850 Quorum Or., Suite 380 Jonathan Sawyer (603) 924-2665 McGraw-Hilt Publicatlon s 
24 Hartwell Avenue FAX: (404) 252-4056 Dallas, TX 75240 Barry Echavarria (603) 924-2574 15635 Alton Pkwy., Suite 290 
Lexington, MA 021 73 FAX : (214) 991-6208 McGraw-HlU Publicatlons INine, CA 9271 8 
FAX: (617) 860-6899 

NORTH PACIF1C: San Francisco, CA 
1999 South Ba scom Ave., Suite 210 
Campbell, CA 95008 

FAX: (714)753-8147 

EAST COAST 
NY, NYC, NJ, DC, DE, MD ,VA, WV, PA 

MIDWEST 
IL. MO, KS, IA, ND, SD, MN , 

NORTHERN CA, OR, ID, MT, 
WY, NORTHERN NV, UT 

FAX: (408) 879-9067 

Kim Norris (212) 512·2645 
Ariane Casey (212) 512-2368 

WI, NE , IN, Ml, OH 
Kurt Kelley (312) 616-3328 

Roy J. Kops (415) 954-9728 
Joseph Mabe (603) 924-2662 

SOUTH PACIF1C: Los Angeles, CA 
LOS ANGELES COUNTY, AZ, 

Barry Echavarria (603) 924-2574 Ed Ware (603) 924-2664 McGraw -Hill Publications NM , SOUTHERN NEVADA 
McGraw-Hill Publications McGraw-Hiii Publications 425 Batt ery Slreet Alan El Faye (213) 480-5243 
1221 Avenue of Americas- Two Prudenllal Pl aza San Francisco, CA 94 111 Jonathan Sa wyer (603) 924-2665 Regional Advertl1lng 
28th Floor 180 North Stetson Ave. FAX: (415) 954-9786 McGraw-Hin Publications Bri an Higgins (603) 924-2651 
New York, NY 10020 Chicago, IL 6060 1 3333 Wilshire Boulevard #407 Larry Levin e (603) 924-2637 
FAX: (212) 512·2075 FAX: (312) 616-3370 Los Angel es. CA 900 10 

FAX: (213) 480-5249 
BYTE Publica tions 
On e Phoenix Mill Lane 

Peterborough, NH Offtce: Inside Sales FAX: 603-924-2683 Advertising FAX: 603·924-7507 Peterborough, NH 03458 

Hardw../Sottw... Showcaae 
Mark Slone (803) 924-2695 
Ellen Perham (603) 924-2598 
BYTE Publicatlons 

The Buyer's Mart/Clauffieds 
Mar901 Gnade (603) 924-2656 
BYTE Publications 
One Ph oenix Mill Lane 

BYTE Deck 
Brad Dixon (603) 924-2596 
BYTE Publicati on s 
One Phoenix Mill l ane 

EURO-DECK 
James Ball (603) 924-2533 
BYTE Publications 
On e Ph oenix Mill Lane 

BYTE International Direct 
Response Postcards 
Ellen Pemam (603) 924-2598 
BYTE Publlcatlons 

One Phoenix MUI Lane 
Peterborough, NH 03458 

Peterborough, NH 03458 Peterborough , NH 03458 Peterborough, NH 034 58 One Phoenix Mlll Lane 
Peterborou gh , NH 03458 

INTERNATIONAL ADVERTISING SALES STAFF 
Ron Cordek, Managing Director, European Operations 
McGraw-Hill Publishing Co., Wimbledon Bridge House, One Hartfield Road, Wimbledon, London SW19 3RU, England, Tel: 44 81 545 6278, Fax: 44 815456294 

GERMANY, SWITZERLAND, UNITED KINGDOM SCANDINAVIAN COUNTRIES JAPAN HONG KONO TAIWAN 
AUSTRIA 
Jilrgen Heise 
McGraw-Hill Publishing Co. 
Lieblgstrasse 19 
0 -6000 Frankfurt 
Germany 
Tel: +49 069 71407140 

Christina Bari on (44 81 545 6270) 
McGraw -Hiii Publishing Co. 
Wimbledon Bridge House 
On e Hartfi eld Road 
Wimbl edon, London SW19 3AU 
Englan d 
FAX: +44 81 5456294 

Zena Coupe 
A·Z International Sales Ltd. 
70 Chalk Farm Road 
Lond on NW1 SAN 
En gland 
Tel: +44 71 2843171 
FAX: +44 71 2643174 

Masaki Mori 
Transworl d Media Inc. 
4th Floor, 1·26·6 Kamlmeguro 
Meguro-ku, Tokyo 153, Japan 
Tel: +81 3 57210761 
FAX: +81 3 57210762 

Candice Lo 
Third Wave Publishing 
Unit 2, 6F Hing Wah Center 
82·84 To Kwa Wan Road 
Kowloon, ,H ong Kong 
Tel: +852 764 3830 
FAX: +852 764 3857 

Uwen l ee 
Third Wave Publi shing 
2nd Fl.. No. 19·1, Lane 231 
Fu Hsing North Road 
Taipei 10445, Taiwan 
R.O.C. 
Tel : +886 2 7136959 

FAX: +49 069 71407147 TELEX: 892191 KOREA FAX: +886 2 7151950 

BENEWX 
Ellen Pardede 
Batenburg 105 
3437 AB Nieuwegein 
Th e Netherlands 

FRANCE, ITALY 
Zena Coupe, Amanda Blaskett 
A·Z lnternatlonal Sales Lid. 
70 Chalk Farm Road 
London NW1 BAN 

IS RAEL 
Dan Ehrlich 
Ehrl ich Communication lnt'I. 
P.O. Box 99 
Herzl iya 4610 1. Israel 
Tel: +972 52 586245 

Young·Seoh Chinn 
JES MED IA INTL. 
5th Fl oor, Banpo Bldg . 
40-7, Chamwon·Dong, Seocho-Gu 
Seoul 137-030, Korea 
Tel: +82 2 5458001 

MALAYSIA 
Servex (Malaysia) Sdn. Bhd. 
H.K. Un 
5th Floor, Bena Tower 
160, Jalan Ampang 
50450 Ku ala Lumpur, Malaysia 

JNDJA, INDONESIA, 
PAKISTAN, PHILIPPINES, 
OTHER ASIAN AND 
PACIAC COUNTRIES 
K.T. Wu 

Tel: +31 34 0249496 
FAX: +31 34 0237944 

England 
Tel: +44 71 2843171 

Tel: +972 52 586246 
FAX: +972 52 585685 

Tel: +82 2 5458002 
FAX: +82 2 5498861 

Tel: +60 3 2624592 
FAX: +60 3 2624591 

Third Wave Publishing 
2nd Fl. , No. 19· 1, Lane 231 

FAX: +44 71 2843174 
AUSTRALIA SINGAPORE THAILAND 

Fu Hsing North Road 
Taipei 10445, Taiwan 

Rod Tremain 
Rod Tremain Media 
45 Pymble Ave. 
Pymble 2073, Sydney 
Australia 
Tel: +61 2 9983339 

Derek Ng 
Stephen Tay 
Third Wave Publishing 
11 23 Serangoon Road, #03-01 
Singapore 1232 
Tel: +65 296 6166 

Jack Hu 
28/1 Prapawit Bldg., Surasak Rd. 
Silom, Bangkok 10500 
Thailand 
Tel: +66 2 2360295 
FAX: +66 2 2365960 

R.O.C. 
Tel: +886 2 7136959 
FAX: +886 2 7151950 

FAX: +61 2 9883424 FAX: +65 298 7551 
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YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 

For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 

Category No. Category No. 
Inquiry No. Page No. Inquiry No. 

567-568HARDWARE 
227-228 

1 

419 

189 

223 


2 
331 
63-64 
66 
332-333 
407-408 
172 
334 
200-201 
108 
440 
208-209 
246-247 
126-127 
245-246 
132-1 33 
139 
229-230 
335 
146 
341 
452 

4 
463 
69-70 
244 
336 
337 
571-572 
439 
236-237 
338 
143 
339-340 
341 

5 
342-343 
554-555 
559-560 
563-564 
569-570 
551 
566 
235 
79 
80 
81 
181 
213-214 
449 
451 
91-92 

198-1 99 
226 

248-249 

250 
104 
105 
102 

344 
552-553 

557ACCESSORIES/ SUPPLIES 
224-225 

900 DISCOUNT SHOPPER 304 571-572 
DIETRICH POS EQUIPMENT 12815-4 
DURACELL 58-59 
SECURTECH CO 300 565 

130-131 
ADD-IN BOARDS 218-219 

ADVANCED MICRO TECHNOLOGY 304 455 


AMERICAN MEGATRENDS 103 
 434-435 

AT/ TECHNOLOGIES INC 246 436-437 

CHIA SHIN 304 
COMPEX INC 401S-3 161 

CREATIVE LABS INC 53 345 

CURTIS INC 304 211-212 

DPT 285 169 

JAMECO ELECTRON/CS 82-83 
JEN ELECTRON/CA 128/S-2 6 
NATIONAL DESIGN 298 76 
OMNICOMP GRAPHICS CORP 303 370 
ORCHID TECHNOLOGY 212 376 
PERCEPTIVE SOLUTIONS 242 
PERISCOPE COMPANY, THE 250 
QUA TECH INC 264 7
RALIN WHOLESALERS 274-275 
SEALEVEL SYSTEMS INC 304 63-64 

SIGMA DATA 155 94-95 

TALKING TECHNOLOGY INC 305 346 

WESTPOINT CREATIVE 208UK-3 426 
207 
116-117 COMMUNICATIONS/ NETWORKING 
443-444 

AXIS COMMUNICATIONS (INT'L) 323 445 
BAY TECHNICAL ASSOC 112 347 
GALACTICOMM INC 199 148 
GMM RESEARCH CORP 304 
GTEK INC 304 8
MICROTECH COMPUTER 288S0-2 
MINICOM LTD 2241 5 -2 348-349 
NETWORK EXPRESS 272 149 
POWER COM 305 
ROSE ELECTRONICS 150 9 
SIGMA TECH SOFTWARE 305 454 
TALKING TECHNOLOGY INC 305 552-553 

567-568 
COMPUTER SYSTEMS 
ACI I ACQUIRE 305 10 
ADVANCED COMPUTER INT'L 288MW-1 
ADVANCED COMPUTER INT'L 288NE-2 

154ADVANCED COMPUTER INT'L 288PC-1 
ADVANCED COMPUTER INT'L 288S0-3 
APPRO INTERNATIONAL INC 288MW-3 11 
APPRO INTERNATIONAL INC 28850-1 304-305 
ARES MICRO DEVELOPMENT 282-283 
COMMODORE 78-79 173-174 
COMPAQ COMPUTER CORP (N.A.) 86-87 
COMPUADD EXPRESS 62-63 
COMPUDYNE 94-95 
COMTRADE 290 12 
CYBERDYNE SYSTEMS 16015-2 196-1 97
DAN TECHNOLOGY PLC 208UK-1 413-414
DATALUX CORP 126 11 6-117 
DELL COMPUTER CORP (N.A.) C/11 439
DELL COMPUTER CORP (N.A.) C/V 236-237
DHT 295 130-131 
DYNAMICSCAN 278-279 
ELONEX (INT'L) 86-87 
GATEWAY 2000 Cll ,1 13 
GATEWAY 2000 96A-H 231-232 
HARDLOGIC TECHNOLOGIES, INC 288S0 -4 244-245 
HEWLETI PACKARD 105-107 447-448 
HEWLETI PACKARD 108-109 69-70 
HYUNDAI ELECTRONICS AMERICA 40A-H 71-72 
IBM -0512 222-223 449 
IBM - PS/2 70-71 446 
IBM - PSNALVE POINT 20-21 226 
IBM - WORKSTATIONS 131 350 
INSIGHT DISTRIBUTION NETWORK 270-271 103 
KILA 305 
KINGLI TECHNOLOGY, INC 288MW-2 
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KINGLI TECHNOLOGY. INC 
LAPINE 
MANCHESTER EQUIPMENT CO 
MANCHESTER EQUIPMENT CO 
MICRO-INTERNATIONAL, INC 
MICROTECH COMPUTER 
NORTHGATE COMPUTER SYS 
NORTHGATE COMPUTER SYS 
O·C-T SYSTEMS 
PC POWER & COOLING 
RECORTEC INC 
R.E.M. 
TATUNG CO 
TECH POWER COMPANY LTD 
TEXAS MICROSYSTEMS 
TEXAS MICROSYSTEMS 
TRI VALLEY TECHNOLOGY ING 
ULTIMA ELECTRON/CS CORP 
ZEOS INTERNATIONAL 

DATA ACQUISITION 
CAPITAL EQUIPMENT CO 
MICROSTAR LABORATORIES 
NATIONAL INSTRUMENTS 
NATIONAL INSTRUMENTS 

DISK & OPTICAL DRIVES 
AMERICAN MEGATRENDS 
EXABYTE CORP 
GENERAL TECHNICS 
MICRO DESIGN INTERNATIONAL 
MICRO SOLUTIONS COMP PROD 
MICRONET TECHNOLOGY 
QUANTUM CORP (INT'L) 
QUANTUM CORP (INT'L) 
SIGEN 
SONY CPPC 

DISKETTES/ DUPLICATORS 
AXIOMATIC 
SONY (N.A.) 

FAX BOARDS/ MACHINES 
COMPUTER TELECOMMUN ICATIONS 
KINGLI TECHNOLOGY, INC 
KINGLI TECHNOLOGY, INC 

GRAPHICS TABLETS/ MICE/ 
PEN INPUT 

SUMMAGRAPHICS CORP 

KEYBOARDS 
CHERRY MIKROSCHAL TEA 
GMBH (INT'L) 

LEXMARK INTERNATIONAL 
NORTHGATE COMPUTER SYS 
NORTHGATE COMPUTER SYS 

LAN HARDWARE 
CYBEX CORP 
CYBEX CORP (INT'L) 
MICRONET TECHNOLOGY 
MIN/COM LTD 
NETWORK EXPRESS 
PC POWER & COOLING 

LAPTOPS & NOTEBOOKS 
ABC COMPUTER (USA) CORP 
ADVANCED LOGIC RESEARCH 
ASCENDO PTE. LTD 
BAY TECHNICAL ASSOC 
BITWISE DESIGNS INC 
CYBERDYNESYSTEMS 
DAEWOO 
DYNAMICSCAN 
GENOVATION, INC 
IBM - THINK PAD 
NORTHGATE COMPUTER SYS 
NORTHGATE COMPUTER SYS 

Category No. 
Page No. Inquiry No. 

28850-4 558 
299 162 

288A·B 243 
288NE-1 169 

297 
28850 -2 14 

42-43 
54-55 190-191 

288PC2-3 192 

9 235 

293 194 

208UK-2 222 

22415-3 81 

1601S-4 181 

176A·B 195 

177 392-394 

305 108 

302 
28-29 220 

204 

15154 
305 222 
309 415 

160/DRC3-4 202-203 
101 
107 
108 

103 
110-111

255 
146 

305 
352

111 
233-234

296 
353

179 
221

244 

245 

306 
 16 

128A-H 354-355 
172 
106 

306 141 -1 42 

133 223 
148 
356 

208UK-4 17288MW-2 
288S0-4 182 

417-418 
459 
229-230 
175 

183 

18 
423-424 

218-219 122-123 

609 430 

42-43 148 

54-55 165-166 

19 
457 

C/11 
288 

456 
179 172 


2241S-2 
 357 
272 358 

9 159 
359 
452 

2n 
221 20 

128/S-4 447-448 
112 67 
188 193 

16015-2 187 
152/S-4 

278-279 


306 

48-49 
 229-230 
42-43 159 
54-55 160 

POL YWELL COMPUTERS. INC 

TOSHIBA AMERICA INC 

TOTE-A-LAP 

ZEOS INTERNATIONAL 


MAIL ORDER 
ADVANCED COMPUTER PRODUCTS 

AMT INTERNATIONAL 

ARES MICRO DEVELOPMENT 

BULLDOG COMPUTER PRODUCTS 

CITITRONICS 

COMPUADD EXPRESS 

COMPUDYNE 

COMPUTERLANE UNLIMITED 

CYBER RESEARCH 

JAMECO ELECTRON/CS 

JDR MICRODEVICES 

LODE STAR COMPUTER 

NEVADA COMPUTER 


MEMORY/ CHIPS/ UPGRADES 
CITITRONICS 

DATAMAN LTD 

FIRST SOURCE INT'L 

HAUPPAUGE COMP WORKS 

INTELCORP 

JAMECO ELECTRONICS 

KINGSTON TECHNOLOGY 

SIGMA DATA 

SMARTMICRO TECHNOLOGIES 

TRANSCEND INFORMATION INC 

USA ELECTRONICS, INC 

WORLDWIDE TECHNOLOGIES 


MISCELLANEOUS HARDWARE 
AVC 
CREATIVE LABS INC 
INTEGRAND RESEARCH 
RAINBOW TECHNOLOGIES 
SECURTECH COMPANY 
SONY CPPC 
WENTEK TECHNOLOGY, INC 

MODEMS/ MULTIPLEXORS 
A T & T PARADYNE (N.A.) 
DATATRONICS TECHNOLOGY 
DIRECT MICRO 
RALIN WHOLESALERS 
SUPRA CORP 

MONITORS & TERMINALS 
KUO FENG CORP 
NANAO USA CORP 
PHILIPS MONITORS(INT'L) 
SONY CPPC 
VIEWSONIC 

MULTIMEDIA 
CPS COMPUTER DISTRIBUTION GMBH 
CPS COMPUTER DISTRIBUTION GMBH 
CREATIVE LABS INC 
EMPIRE COMPUTECH 
SILICON SHACK 
TEKTRONIX 
VITEC S.A. 
WESTPOINT CREATIVE 

PRINTERS/ PLOTTERS 
ASCENDO PTE. LTD 
ASP COMPUTER PRODUCTS 
BUFFALO PRODUCTS 
CANON INFORMATION SYSTEMS 
HEWLETI PACKARD 
HEWLETI PACKARD 
PACIFIC DATA PRODUCTS 
RALIN WHOLESALERS 
TEKTRONIX 
TEXAS INSTRUMENTS 

Page No. 

288NE-4 
24-25 

291 
28-29 

280 
302 

282-283 
287 
292 

62-63 
94-95 

276 
284 

82-83 
301 

.266-267 
294 

292 
2161 5-1 

281 
n 

10-11 
82-83 

163 
155 
306 
268 
307 
286 

307 
53 

226 
149 
300 

128A-H 
307 

111 
216/S-2 
160IS-1 
274-275 

229 

160!5-2 
144-145 
122-123 
128A-H 

203 

21615 -2 
128/S-3 

53 
307 
307 
101 
307 

208UK-3 

128/S-4 
216 
289 

74-75 
6-7 
57 

173 
274-275 

101 
231 
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YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 

- . 	 - .. - - - . . 
. =--~ - ~ FREE 

~ 

· - -	 . . . _ - - - ~ 
-

: 

A. What Is your primary job 

lunctlon/princlpal area ol currently using? (Check all that apply) 


Fill out this coupon carefully. Please Print. 	 D. What operating systems are you 

1. Circle the responsibility? (Check one) 12 0 PC/MS·DOS 15 0 Unix 

1 0 MIS/DIP 13 0 DOS+ Windows 16 0 MacOS 
2 0 Programmer/Systems Analyst 14 0 0512 17 0 VAXNMSNumbers on Name 

3 0 Adminstratior\IManagement E. For how many people do you
Title 4 D Sales/Marketing Influence the purchase ol hardwareYour Direct 5 0 Engineer/Scientist or software? 
Company 6 OO!her 18 0 1·25 20 0 51 ·99Link Card B. What Is your level ol management 19 0 26-50 210 100ormo<e 
Address responsibility? D Please send me one year ofCircle the numbers 7 D Senior-level 9 0 Professional 

8 OMiddle-level BYTE Magazine for S24.95 and which are found on ads City 	 State Zip 
C. Are you a reseller (VAR, VAD, bill me. Ofter valid in U.S. and 

and articles in this issue Dealer, Consultant)? possessions only.Phone 	 Fax 
10 0 Yes II 0 No or circle the product December 1992 IBB 96 99 I 

category number and Product Category 	 Disks &Optical Drives 7 Multimedia 19 Educational 30 Shareware 42 
Diskettes/Duplicators 8 Printers/Plotters 20 Engineerin\)'Scientilic 31 Software Duplication 43 
Fax Boards/Machines 9 Programmable Hardware 21 Entertainment 32 Spreadsheets 44 

Informationreceive information on 
Circle the numbers below torall advertisers listed in Graphics Tablets/Mice/ Scanners/OCR/Digitizers 22 Graphics 33 Unix 45 
ol products you're interested in. Pen Input 10 Tape Drives 23 Macintosh 34 Utilities 4S 
information on the entire category 

that category. Keyboards 11 UPS 24 Mail Order 35 Windows 47 
LAN Hardware 12 MathematicaVStalistical 36 Word Processing 48 

Hardware 
Accessories/Supplies 1 	 Software 

Laptops & Notebooks 13 	 Miscellaneous Software 37 Add·in Boards 2 Business 25 	 Genera l 
Mail Order 14 	 On-Line Services 38Bar Coding 3 CAD/CAM 26 Books/Publications 49 
Memory/Chips/Lpgrades 15 Operating Systems 39Communications/Networking 4 Communications/Networking 27 	 Recruitment 502. Print Your Miscellaneous Hardware 16 	 Programming Languages/Compuler Systems 5 Data Acquisition 28 Miscellaneous 51 
Modems/Multiplexors 17 Tools 40 Data Acquisition 6 	 Database 29 Name and Monilors &Terminals 18 	 Security 41 

Address 
Inquiry Numbers 52·233 Inquiry Numbers 409-590 Inquiry Numbers 766-947 Inquiry Numbers 1123-1304

Answer questions "A" 
52 78 104 130 156 182 	 208 409 435 461 487 513 539 565 766 792 818 844 870 896 922 1123 1149 1175 1201 1227 1253 1279through "E" and mail or 
53 79 105 131 157 183 209 410 436 462 488 514 540 566 767 793 819 845 871 897 923 1124 1150 1176 1202 1228 1254 1280 

fax card to 54 80 106 132 158 184 210 411 437 463 489 515 541 567 768 794 820 846 872 898 924 1125 1151 1177 1203 1229 1255 1281 
55 81 107 133 159 185 211 4t2 438 464 490 516 542 568 769 795 821 847 873 899 925 1126 1152 1178 1204 1230 1256 1282

1-41 3-637-4343. 56 82 108 134 160 186 212 413 439 465 491 517 543 569 770 796 822 848 874 900 926 1127 1153 1179 1205 1231 1257 1283 
57 83 109 135 161 187 213 414 440 466 492 518 544 570 771 797 823 849 875 901 927 1128 1154 1180 1206 1232 1258 1284 
58 84 110 136 162 188 214 415 441 467 493 519 545 571 772 798 824 850 876 902 928 1129 1155 1181 1207 1233 1259 t285 
59 85 111 137 163 189 215 416 442 468 494 520 546 572 773 799 825 851 877 903 929 1130 1156 1182 1208 1234 1260 1286 
60 86 112 138 164 190 216 417 443 469 495 521 547 573 774 800 826 852 878 904 930 1131 1157 1183 1209 1235 126 t 1287 
61 87 113 139 165 191 217 418 444 470 496 522 548 574 775 801 827 853 879 905 931 1132 1158 1184 1210 1236 1262 12883. Product 62 88 114 140 166 192 218 419 445 471 497 523 549 575 776 802 828 854 880 906 932 1133 1159 1185 1211 1237 1263 1289 
63 89 115 141 167 193 219 420 446 472 498 524 550 576 777 803 829 855 881 907 933 1134 1160 1186 1212 1238 1264 1290information will 64 90 116 142 168 194 220 421 447 473 499 525 551 577 778 804 830 856 882 908 934 1135 1161 1187 1213 1239 1265 1291 
65 91 11 7 143 169 195 221 422 448 474 500 526 552 578 779 805 831 857 883 909 935 1136 1162 1188 1214 1240 1266 1292 
66 92 118 144 170 196 222 423 449 475 501 527 553 579 780 806 832 858 884 910 936 1137 1163 1189 1215 1241 1267 1293be rushed to 
67 93 119 145 171 197 223 424 450 476 502 528 554 580 781 807 833 859 885 911 937 1138 1164 1190 1216 1242 1268 1294 
68 94 120 146 172 198 224 425 451 477 503 529 555 581 782 808 834 860 886 912 938 1139 1165 1191 1217 1243 1269 1295you from the 69 95 121 147 t73 t99 225 426 452 478 504 530 556 582 783 809 835 861 887 913 939 1140 1166 1192 1218 1244 1270 1296 
70 96 122 148 174 200 226 427 453 479 505 531 557 583 784 810 836 862 888 914 940 1141 1167 1193 1219 1245 1271 1297 
71 97 123 149 175 201 227 428 454 480 506 532 558 584 785 811 837 863 889 915 941 1142 1168 1194 1220 1245 1272 1298 
72 98 124 150 176 202 228 429 455 481 507 533 559 585 786 812 838 864 890 916 942 1143 1169 1195 1221 1247 1273 1299 
73 99 125 151 177 203 229 430 456 482 508 534 560 586 787 813 839 865 891 917 943 1144 1170 1196 1222 1248 1274 1300 

selected 
companies! 

74 100 126 152 178 204 230 431 457 483 509 535 561 587 788 814 840 866 892 918 944 1145 t171 1197 1223 1249 1275 1301 
75 101 127 153 179 205 231 432 458 484 510 536 562 588 789 815 841 867 893 919 945 1146 1172 1198 1224 1250 1276 1302 
76 102 128 154 180 206 232 433 459 485 51 1 537 563 589 790 816 842 868 894 920 946 1147 1173 1199 1225 1251 1277 1303 
77 103 129 155 181 207 233 434 460 486 512 538 564 590 791 817 843 869 895 921 947 1148 1174 1200 1226 1252 1278 1304 

Inquiry Numbers 234-408 Inquiry Numbers 591·765 Inquiry Numbers 948·1122 Inquiry Numbers 1305-1479 

234 259 284 309 334 359 384 591 616 641 666 691 716 741 948 973 998 1023 1048 1073 1098 1305 1330 1355 1380 1405 1430 1455 
235 260 285 310 335 360 385 592 617 642 667 692 717 742 949 974 999 1024 1049 1074 1099 1306 1331 1356 1381 1406 1431 1456 
236 261 286 311 336 361 386 593 618 643 668 693 718 743 950 975 1000 1025 1050 1075 1100 1307 1332 1357 1382 1407 1432 1457 
237 262 287 312 337 362 387 594 619 644 669 694 719 744 951 976 1001 1026 1051 1076 1101 1308 1333 1358 1383 1408 1433 1458 
238 263 288 313 338 363 388 595 620 645 670 695 720 745 952 977 1002 1027 1052 1077 1102 1309 1334 1359 1384 1409 1434 t459 
239 264 289 314 339 364 389 596 621 646 671 696 721 746 953 978 1003 1028 1053 1078 1103 1310 1335 1360 1385 1410 1435 1450 
240 265 290 315 340 365 390 597 622 647 672 697 722 747 954 979 1004 1029 1054 1079 1104 1311 1336 1361 1386 1411 1436 1451 
241 266 291 316 341 366 391 598 623 648 673 698 723 748 955 980 1005 1030 1055 1080 1105 131 2 1337 1362 1387 1412 1437 1462 
242 267 292 317 342 367 392 599 624 649 674 699 724 749 956 981 1006 1031 1056 1081 1106 1313 1338 1363 1388 1413 1438 1453 
243 268 293 318 343 368 393 600 625 650 675 700 725 750 957 982 1007 1032 1057 1082 1107 1314 1339 1364 1389 1414 1439 1464 
244 269 294 319 344 369 394 601 626 651 676 701 726 751 958 983 1008 1033 1058 1083 1108 1315 1340 1365 1390 1415 1440 1465 
245 270 295 320 345 370 395 602 627 652 677 702 727 752 959 984 1009 1034 1059 1084 1109 1316 1341 1366 1391 1416 1441 1466 
246 271 296 321 346 371 396 603 628 653 678 703 728 753 960 985 1010 1035 1060 1085 1110 1317 1342 1367 1392 1417 1442 1457 
247 272 297 322 347 372 397 604 629 654 679 704 729 754 961 986 1011 1036 1061 1086 1111 1318 1343 1368 1393 1418 1443 1468 
248 273 298 323 348 373 398 605 630 655 680 705 730 755 962 987 1012 1037 1062 1087 1112 1319 1344 1369 1394 1419 1444 1459 
249 274 299 324 349 374 399 606 631 656 681 706 731 756 963 988 1013 1038 1063 1088 1113 1320 1345 1370 1395 1420 1445 1470 
250 275 300 325 350 375 400 607 632 657 682 707 732 757 964 989 1014 1039 1064 1089 1114 1321 1346 1371 1396 1421 1445 1471 
251 276 301 326 351 376 401 608 633 658 683 708 733 758 965 990 1015 1040 1065 1090 1115 1322 1347 1372 1397 1422 t447 1472 
252 277 302 327 352 377 402 609 634 659 684 709 734 759 966 991 1016 1041 1066 1091 1116 1323 1348 1373 1398 1423 1448 1473 
253 278 303 328 353 378 403 610 635 660 685 710 735 760 967 992 1017 1042 1067 1092 1117 1324 1349 1374 1399 1424 1449 1474 
254 279 304 329 354 379 404 611 636 661 686 711 736 761 968 993 1018 1043 1068 1093 1118 1325 1350 1375 1400 1425 1450 1475 
255 280 305 330 355 380 405 612 637 662 687 712 737 762 969 994 1019 1044 1069 1094 1119 1326 1351 1376 1401 1426 1451 1476 
256 281 306 331 356 381 406 613 638 663 688 713 738 763 970 995 1020 1045 1070 1095 1120 1327 1352 1377 1402 1427 1452 1477 
257 282 307 332 357 382 407 614 639 664 689 714 739 764 971 996 1021 1048 1071 1096 1121 1328 1353 1378 1403 1428 1453 1478B\ITE ~~~ 258 283 308 333 358 383 408 615 640 665 690 715 740 765 972 997 1022 1047 1072 1097 1122 1329 1354 1379 1404 1429 1454 1479 
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YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 
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' 	 FREE 
~ 

Fill out this coupon carefully. Please Print. 

1. Circle the 
Numbers on Name 

Your Direct Title 

Link Card Company 

Circle the numbers 
Address 

which are found on ads City State Zip 

and articles in this issue Phone Fax 

or circle the product 
category number and Product Category 

receive information on Information 
Circle the numbers below forall advertisers listed in information on the entire category 
of products you're interested in.that category. 
Hardware 
Accessories/Supplies 
Add·in Boards 
Bar Coding 
Communications/Networking2. Print Your 
Computer Syslems 
Data AcquisitionName and 

Address 
Inquiry Numbers 52·233

Answer questions "A" 
52 78 104 130 156through "E" and mail or 
53 79 105 131 157 

fax card to 	 54 80 106 132 158 
55 81 107 133 159

1-41 3-637-4343. 	 56 82 108 134 160 
57 83 109 135 161 
58 84 t 10 136 162 
59 85 111 137 163 
60 86 t 12 t38 164 
61 87 113 139 1653. Product 62 88 t 14 140 166 
63 89 11 5 t41 167information will 64 90 116 t42 168 
65 91 117 143 169 
66 92 118 144 170 
67 93 119 145 t71 
68 94 120 146 172 

be rushed to 
you from the 69 95 121 147 173 

70 96 122 148 t74 
71 97 123 149 175 
72 98 124 150 t76 
73 99 125 151 177 

selected 
companies! 

74 100 126 152 t78 
75 101 127 153 179 
76 102 128 154 180 
77 103 129 t55 181 

Inquiry Numbers 234-408 

234 259 284 309 334 
235 260 285 310 335 
236 261 286 311 336 
237 262 287 312 337 
238 263 288 313 338 
239 264 289 314 339 
240 265 290 315 340 
241 266 291 316 341 
242 267 292 317 342 
243 268 293 318 343 
244 269 294 319 344 
245 270 295 320 345 
246 271 296 321 346 
247 272 297 322 347 
248 273 298 323 348 
249 274 299 324 349 
250 275 300 325 350 
251 276 301 326 351 
252 277 302 327 352 
253 278 303 328 353 
254 279 304 329 354 
255 280 305 330 355 

1 
2 
3 
4 
5 
6 

182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 

359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 

Disks &Oplical Drives 
Diskelles/Duplicalors 
Fax Boards/Machines 
Graphics Tablets/Mice/ 

Pen Input 
Keyboards 
LAN Hardware 
Laptops & Notebooks 
Mail Order 
Memory/Chips/Upgrades 
Miscellaneous Hardware 
Modems/Mulliplexors 
Monitors &Terminals 

7 Multimedia 19 
8 Pnnlers/Plollers 20 
9 Programmable Hardware 21 

Scanners/OCR/Digitizers 22 
10 Tape Dnves 23 
11 UPS 24 
12 Software 
13 Business 25 
14 
15 

CAD/CAM 26 
Communicalions/Networking 27 

16 Dala Acquisition 28 
17 Database 29 
18 

Inquiry Numbers 409·590 

208 409 435 461 487 513 539 565 
209 410 436 462 488 514 540 566 
210 41 t 437 463 489 515 541 567 
211 412 438 464 490 516 542 568 
212 413 439 465 491 517 543 569 
213 414 440 466 492 518 544 570 
214 415 44t 467 493 519 545 571 
215 4t6 442 468 494 520 546 572 
2t6 417 443 469 495 521 547 573 
217 418 444 470 496 522 548 574 
2t8 419 445 471 497 523 549 575 
219 420 446 472 498 524 550 576 
220 421 447 473 499 525 551 577 
221 422 448 474 500 526 552 578 
222 423 449 475 50t 527 553 579 
223 424 450 476 502 528 554 580 
224 425 451 477 503 529 555 581 
225 426 452 478 504 530 556 582 
226 427 453 479 505 531 557 583 
227 428 454 480 506 532 558 584 
228 429 455 481 507 533 559 585 
229 430 456 482 508 534 560 586 
230 431 457 483 509 535 561 587 
231 432 458 484 510 536 562 588 
232 433 459 485 511 537 563 589 
233 434 460 486 5t2 538 564 590 

Inquiry Numbers 591-765 

384 591 616 641 666 691 716 741 
385 592 617 642 667 692 717 742 
386 593 618 643 668 693 718 743 
387 594 6t9 644 669 694 719 744 
388 595 620 645 670 695 720 745 
389 596 621 646 671 696 721 746 
390 597 622 647 672 697 722 747 
391 598 623 648 673 698 723 748 
392 599 624 649 674 699 724 749 
393 600 625 650 675 700 725 750 
394 601 626 651 676 701 726 751 
395 602 627 652 677 702 727 752 
396 603 628 653 678 703 728 753 
397 604 629 654 679 704 729 754 
398 605 630 655 680 705 730 755 
399 606 631 656 681 706 731 756 
400 607 632 657 682 707 732 757 
401 608 633 658 683 708 733 758 
402 609 634 659 684 709 734 759 
403 61 0 635 660 685 710 735 760 
404 61 1 636 661 686 711 736 761 
405 6t2 637 662 687 712 737 762 

A. What is your primary job 
function/principal area of 
responsibility? (Check one) 
1 0 MIS/DIP 
2 0 Programmer/Systems Analyst 
3 0 Adminstra!ior\IManagement 
4 0 Sa!es/Markeling 
5 0 Engineer/Scientist 
6 OOther 
B. What is your level of management 
responslMllty? 
7 D Senior-level 9 0 Professional 
a DMiddle·level 
C. Are you a reseller (VAR, VAD, 
Dealer, Consultant)? 
100 Yes 110 No 

Educational 
Engineering/Scienlilic 
Entertainment 
Graphics 
Macintosh 
Mail Order 
MalhematicaVStalistical 
Miscellaneous Soltware 
On-Line Services 
Operating Systems 
Programming Languages/ 

Tools 
Securily 

Inquiry Numbers 766-947 

766 792 818 844 870 896 922 
767 793 819 845 871 897 923 
768 794 820 846 872 898 924 
769 795 82 1 847 873 899 925 
770 796 822 848 874 900 926 
771 797 823 849 875 901 927 
772 798 824 850 876 902 928 
773 799 825 851 877 903 929 
774 800 826 852 878 904 930 
775 801 827 853 879 905 931 
776 802 828 854 880 906 932 
777 803 829 855 881 907 933 
778 804 830 856 882 908 934 
779 805 831 857 883 909 935 
780 806 832 858 884 910 936 
781 807 833 859 885 911 937 
782 808 834 860 886 912 938 
783 809 835 861 887 913 939 
784 810 836 862 888 914 940 
785 811 837 863 889 915 94 1 
786 812 838 864 890 916 942 
787 813 839 865 891 917 943 
788 814 840 866 892 918 944 
789 815 841 867 893 919 945 
790 816 842 868 894 920 946 
791 817 843 869 895 921 947 

Inquiry Numbers 948-1122 

948 973 998 1023 1048 1073 1098 
949 974 999 1024 1049 1074 1099 
950 975 1000 1025 1050 1075 1100 
951 976 11Xl1 1026 1051 1076 t101 
952 977 1002 1027 1052 1077 11 02 
953 978 1003 1028 1053 1078 1103 
954 979 1004 1029 1054 1079 1104 
955 980 1005 1030 1055 1080 1105 
956 981 1006 1031 1056 1081 1106 
957 982 1007 1032 1057 1082 1107 
958 983 1008 1033 1058 1083 1108 
959 984 1009 1034 1059 1084 1109 
960 985 1010 1035 1060 1085 1110 
961 986 1011 1036 1061 1086 111 1 
962 987 1012 1037 1062 1087 1112 
963 988 1013 1038 1063 1088 1113 
964 989 1014 1039 1064 1089 1114 
965 990 1015 1040 1065 1090 11 15 
966 991 1016 1041 1066 1091 1116 
967 992 1017 1042 1067 1092 1117 
966 993 1018 1043 !068 1093 1118 
969 994 1019 1044 1069 1094 1119 

D. What operating systems are you 
currently using? (Check all that apply) 
12 0 PCIMS·DOS 15 0 un;x 
13 0 DOS+ Windows 16 0 MacOS 
14 0 OS/2 17 0 VAXNMS 

E. For how many people do you 
Influence the purchase of hardware 
or software? 
16 0 1-25 20 0 51·99 
19 0 26·50 21 0 100 or more 

0 Please send me one yea r of 
BYTE Magazine for S24.95 and 
bi ll me. Otter val id In U.S. and 
possessions only. 

December 1992 IBB 96 99 I 
30 Shareware 42 
31 Sollware Duplication 43 
32 Spreadsheels 44 
33 Unix 45 
34 Utililies 46 
35 Windows 47 
36 Word Processing 48 
37 General 
38 
39 

Books/Publications 
Recrui tme nt 

49 
50 

Miscellan eous 51 
40 
41 

Inquiry Numbers 1123-1304 

11 23 1149 1175 1201 1227 1253 1279 
11 24 1150 1176 1202 1228 1254 1280 
1125 1151 1m 1203 1229 1255 1201 
1126 1152 1178 1204 1230 1256 1282 
1127 1153 1179 1205 1231 1257 1283 
1128 1154 1180 1206 1232 1258 t284 
1129 1155 1181 1207 t233 1259 1285 
1130 1156 1 t82 1208 1234 1260 1286 
1t31 1157 1183 1209 1235 1261 1287 
1t32 11 58 11 84 1210 1236 1262 1288 
1133 11 59 1185 121 1 1237 1263 1289 
1134 11 60 11 86 1212 1238 1264 t290 
1135 11 61 1t87 1213 1239 1265 1291 
1136 11 62 1188 1214 1240 1266 1292 
1137 1163 1189 1215 1241 1267 1293 
1138 1164 1190 1216 1242 1268 1294 
1139 1165 1191 1217 1243 1269 1295 
1140 1166 1192 1218 1244 1270 1296 
1141 1167 1193 1219 1245 1271 1297 
1142 1168 1194 1220 1246 1272 1298 
1143 1169 1195 1221 1247 1273 1299 
1144 1170 1196 1222 1248 1274 1300 
1145 1171 1197 1223 1249 1275 1301 
1146 1172 1198 1224 1250 1276 1302 
1147 1173 1199 1225 1251 12n 1303 
1148 1174 1200 1226 1252 1278 1304 

Inquiry Numbers 1305-1479 

1305 1330 1355 1380 1405 1430 1455 
1306 1331 1356 1381 1406 1431 1456 
1307 1332 1357 1382 1407 1432 1457 
1308 1333 1358 1383 1408 1433 1458 
1309 1334 1359 1384 1409 1434 1459 
1310 1335 1360 1385 1410 1435 1460 
1311 1336 1361 1386 1411 1436 1461 
1312 1337 1362 1387 1412 1437 1462 
1313 1338 1363 1388 1413 1438 1463 
1314 1339 1364 1389 1414 1439 1464 
1315 1340 1365 1390 1415 1440 1465 
1316 1341 1366 1391 1416 1441 1466 
1317 1342 1367 1392 1417 1442 1467 
1318 1343 1368 1393 1418 1443 1468 
1319 1344 1369 1394 1419 1444 1469 
1320 1345 1370 1395 1420 1445 1470 
1321 1346 1371 1396 1421 1446 1471 
1322 1347 1372 1397 1422 1447 1472 
1323 1348 1373 1398 1423 1448 1473 
1324 1349 1374 1399 1424 1449 1474 
1325 1350 1375 1400 1425 1450 1475 
1326 1351 1376 1401 1426 1451 1476 

256 281 306 331 356 381 406 613 638 663 688 713 738 763 970 995 1020 1045 1070 1095 11 20 1327 1352 1377 1402 1427 1452 1477 
257 282 307 332 357 382 407 614 639 664 689 714 739 764 971 996 1021 1046 t071 1096 11 21 1328 1353 1378 1403 1428 1453 1478B\JTEm~ 258 283 308 333 358 383 408 615 640 665 690 715 740 765 972 997 1022 1047 1072 1097 1122 1329 1354 1379 1404 1429 1454 1479 
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See reverse side for 
card. 

1. Circle the 
Numbers on 
Your Direct 
Link Card 
Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 

2. Print Your 
Name and 
Address 
Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 
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will be rushed 
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YOUR DIRECT LINK 	 . 

PRODUCT CATEGORY INDEX 

For FREE product information from individual advertisers; circle the 
corresponding inquiry numbers on your Direct Link Card! 
To receive information for an entire product category, circle the category 
number on your Direct Link Card! 

Category No. 

Inquiry No. Page No. 


Category No. 

Inquiry No. Page No. 


114 MATHSOFT INC 207 
441 ON TIME MKT I KARSTEN PETERSEN 16015·4 
150 SPECTRUM SOFTWARE (N.A.) 218 
251 STRATEGIC MAPPING 261 

32 	 ENTERTAINMENT 
457 CPS COMPUTER DISTRIBUTION GMBH 21615·2 
456 CPS COMPUTER DISTRIBUTION GMBH 1281S-3 
205 MICROPROSE SOFTWARE 269 
206 MICROPROSE SOFTWARE 273 
452 WESTPOINT CREATIVE 208UK-3 

33 	 GRAPHICS 
377-378 COHORT SOFTWARE INC 310 
88 COREL SOFTWARE 93 
96 FRAME TECHNOLOGY 249 
115 MICROGRAFX 185 
122-123 NANAO USA CORP 144·145 
455 R.E.M. 208UK-2 
159 TEKTRONIX 101 

34 	 MACINTOSH 
552-553 KINGLI TECHNOLOGY, INC 288MW-2 
567-568 KINGLI TECHNOLOGY, INC 28850·4 

35 	 MAIL ORDER 
194 BULLDOG COMPUTER PRODUCTS 287 
409 COMPUSAVE INTERNATIONAL 16015-3 
410 COMPUTER QUICK 12815-3 
422 GREY MATTER LTD 22415·4 
462 OMNI PLUS 16015·4 
113 PROGRAMMER'S PARADISE 65-67 

PROGRAMMER'S SHOP (N.A.) 122-124 
147 5'NW ELECTRONICS 100 

SOFTLINE CORP 12815·1 

36 	 MATHEMATICAL/ STATISTICAL 
93 DSP DEVELOPMENT CORP 195 
379 SAS INSTITUTE INC 309 
151-152 STATSOFT 233 
157·158 SYSTAT INC 104 

37 	 MISCELLANEOUS SOFTWARE 
380 ALLMICRO 31 0 
441 ON TIME MKT I KARSTEN PETERSEN 16015·4 
251 STRATEGIC MAPPING 261 

38 	 ON-LINE SERVICES 
450 	 BIX (N.A.) 323 

COMPUSERVE 112A-B 
82 COMPUSERVE 113 
244 GALACTICOMM INC 199 
171 NATIONAL VIDEOTEX 171 

39 	 OPERATING SYSTEMS 
MARK WILLIAMS CO 135 
QUARTERDECK OFFICE SYSTEMS 168A-B 

138 QUARTERDECK OFFICE SYSTEMS 169 

40 	 PROGRAMMING LANGUAGES/TOOLS 
401-402 	 BORLAND INTERNATIONAL (INT'L) CIV 
73.74 BORLAND INTERNATIONAL 13-17,19 
183·184 CASE DESIGN INTERNATIONAL 253 
84 COMPUTER ASSOCIATES 50 
89·90 DATA ACCESS CORP 151 
561 DYALOG API 288NE-3 
97-98 FTP SOFTWARE (N.A.) 248 
381 GREENLEAF SOFTWARE 310 
422 GREY MATTER LTD 2241S-4 
382 IVERSON SOFTWARE, INC 310 
112 LAHEY COMPUTER SYSTEMS 100 
425 MAGIC I MSE (INT'L) 40!5-4 
120 MICROWAY 204 
119 MICROWAY 236 
427 MIX SOFTWARE 22415-1 
441 ON TIME MKT I KARSTEN PETERSEN 16015-4 
178 PACIFIC GOLD COAST 152 
132·133 PERISCOPE COMPANY, THE 250 
134 PHAR LAP SOFTWARE INC 191 

Category No. 

Inquiry No. Page No. 


136 	 POPKIN S/W & SYSTEMS INC 166 
PROGRAMMER'S SHOP (N.A.) 122-124 

383 PSEUDOCORP 310 
141-142 RAINBOW TECHNOLOGIES 149 
238 WATCOM PRODUCTS INC 27 
384 WINTEKCORP 310 

41 	 SECURITY 
556 ALADDIN KNOWLEDGE SYSTEMS 288NE-4 
188 DALLAS SEMICONDUCTOR 128 
460-461 FAST ELECTRONIC GMBH 1521S-1 
99-100 GLENCO ENGINEERING 189 
141-142 RAINBOW TECHNOLOGIES 149 
433 SOFTWARE SECURITY INC (INTL) 124 
239-241 VILLA CRESPO SOFTWARE LTD 139 

42 	 SHAREWARE 
385 	 ADVANTAGE PLUS DISTRIBUTORS, INC 311 

REASONABLE SOLUTIONS 1601DRC1·2 

43 	 SOFTWARE DUPLICATION 
348-349 	 AXIOMATIC 306 

44 	 SPREADSHEETS 
85 	 COMPUTER ASSOCIATES 136 

45 	 UNIX 
MARK WILLIAMS CO 135 

121 MKS I MORTICE KERN SYSTEMS 211 
428 PROGRAMMER'S ODYSSEY 12815-4 
176 SUNSOFT 2-3 

46 	 UTILITIES 
405·406 CLARION SOFTWARE (INT'L) 133 
386-387 DIAGSOFT INC 311 
155-156 LANDMARK RESEARCH INT'L CORP 127 
135 PKWARE INC 8 
153 STORAGE DIMENSIONS 187 
137 VERMONT CREATIVE SOFTWARE 23 

47 	 WINDOWS 
87 COMPUTER ASSOCIATES 90·91 
457 CPS COMPUTER DISTRIBUTION GMBH 2161S-2 
456 CPS COMPUTER DISTRIBUTION GMBH 1281S-3 
388 DIGITAL SOUP INC 311 
109 KEA SYSTEMS LTD 102 

MICROSOFT CORP 31 -35,37,39 
122-123 NANAO USA CORP 144·145 
170 SYMANTEC 201 
453 SYSTEMSTAR 2161S-3 
239·241 VILLA CRESPO SOFTWARE LTD 139 
359 VITEC S.A. 307 
167-168 XVT SOFTWARE INC 227 

48 	 WORD PROCESSING/ DTP 
389 GLOBALINK INC 311 
429 OX FORD ELECTRONIC PUBLISHING 15215·2 
453 SYSTEMSTAR 2161S·3 

GENERAL 

49 

330 

BOOKS/ PUBLICATIONS 
C USERS JOURNAL 
HARPER COLLINS 
JNL OF OBJECT 

ORIENT PROGRAMMING 
MICROSOFT PRESS INC 
OBJECT MAGAZINE 
SYS ADMIN 
UNIXWORLD 
UNIXWORLD 

1601DRC1-2 
311 

1601DRC3-4 
98 

1601DRC1-2 
160IDRC3-4 

240A-B 
241 

51 MISCELLANEOUS 
562 DEXPO I MILLER FREEMAN, INC 288PC-4 

DECEMBER 1992 • BYTE 321 

21 	 PROGRAMMABLE HARDWARE 
69·70 BAY TECHNICAL ASSOC 
415 DATAMAN LTD 
360-361 DAVISON-WORTH CORP 
362 IOTECH 
363-364 TRIBAL MICROSYSTEMS 
365 XELTEK 
366 Z·WORLD ENGINEERING 

22 	 SCANNERS/ OCR/ DIGITIZERS 
454 COMPUTER TELECOMMUNICATIONS 
571-572 MICROTECH COMPUTER 

23 	 TAPE DRIVES 
63·64 	 AMERICAN MEGA TRENDS 
77.79 COLORADO MEMORY SYSTEMS 
367 LAGUNA DATA SYSTEMS 
368 OVERLAND DATA INC 
369 QUALSTAR CORP 

24 	 UPS 
128 MINUTEMAN 
236-237 NETWORK EXPRESS 
130-131 PC POWER & COOLING 
163-164 TRIPP LITE 

SOFTWARE 

112 
21615-1 

307 
308 
308 
308 
308 

208UK-4 
288S0·2 

103 
81 

308 
308 
308 

99 
272 

9 
110 

25 	 BUSINESS 
371 ADVANTAGE PLUS DISTRIBUTORS. INC 308 
83 COMPUTER ASSOCIATES 157 

MEGA SOFTWARE, INC 243 
372-373 MICROBIZ 309 
129 PATTON & PATTON 176 
145 SERIUS CORP 147 
432 SZKI RECOGNITA CORP 401S-2 
431 SZKI RECOGNITA CORP.(INT'L) 248 

26 	 CAD/ CAM 
65 	 AMERICAN SMALL BUSINESS COMP 89 

AUTODESK INC 192A-B 
68 AUTODESK INC 193 
455 R.E.M. 208UK·2 

27 	 COMMUNICATIONS/ NETWORKING 
374 DIVERSIFIED COMPUTER SYS 309 
244 GALACTICOMM INC 199 
375 MARKETFIELD SOFTWARE 309 
439 MINICOMLTD 22415·2 
432 SZKI RECOGNITA CORP 401S·3 
438 WALKER, RICHER & QUINN 40!5-1 

28 	 DATA ACQUISITION 
376 	 NATIONAL INSTRUMENTS 309 

NATIONAL INSTRUMENTS 1601DRC3·4 

29 	 DATABASE 
73-74 BORLAND INTERNATIONAL 13-17,19 
86 COMPUTER ASSOCIATES 61 
425 MAGIC I MSE (INT'L) 4015-4 
140 RAIMACORP 85 
144 SEOUITER SOFTWARE INC 215 
251 STRATEGIC MAPPING 261 

30 	 EDUCATIONAL 
61·62 	 ABACUS SOFTWARE 181 

AME INSTIT FOR COMP SCIENCES 309 

31 	 ENGINEERING/ SCIENTIFIC 
377-378 COHORT SOFTWARE INC 310 
420 DR HUGGLE & PARTNER GMBH 1521S-2 
93 DSP DEVELOPMENT CORP 195 
155·156 LANDMARK RESEARCH INT'L CORP 127 
242 MATHSOFT INC 178 



EDITORIAL INDEX 

For more information on any of the companies covered in articles, columns, or news stories in 
this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. 

Inquiry No. Page No. 

1312 

1287 

A 
Above Software 
Acer America 
Adda Technologies 

96 
30, 114 

76 
Adobe Systems 30, 129, 142 
Advanced Electronic 260 

Applications 
1223 Advanced Logic Research 205 
1279 Advanced Matrix Technology 73 
131 1 Advanced Relational 92 

Technology 
Agfa Compugraphic 129 
Aladdin Knowledge Systems 41 
Altima Systems 114 
AMO 12, 114 

1285 Antex Electronics 76 
1162, Apple Computer 30, 41, 44, 56, 
1228 129, 137, 142, 

153, 209, 217, 224 
1164 Apricot Computers 30, 51 
1288 Arcom Control Systems 76 

AST Research 30 
Asustek 30 
AT&T 237 
ATI Technologies 30 
Auto-trol Technology 161 
Award 114 

B 
1300 Baseline Data Systems 88 

Baskin Robbins 324 
Bel/core 161 

1318 Big Noise Software 174 
1273 Bi-Link Computer 72 

Bitstream 129 
1303 Blue Cannon Software 88 
1317 Blue Ribbon Sound Works 174 

Borland International 12, 247, 
257 

BRHC U.S. West 30 
1304 The Bristol Group 88 
1275 Burr-Brown 72 

c 
Canon USA 209 

1319 Cardinal Technologies 174 
1296 Celect Software 84 

Central Point Software 114 
Chemical Bank 114 
Chips & Technologies 30, 114, 

137 
Cold Spring Harbor 161 

Laboratory 
1224 Compaq Computer 30, 114, 205 
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This Application Uses Over 

100 Gigabytes of Memory! 


BIX is the online service for people who 
know computing - it's the collective 
computing power of thousands of hardware 
and software engineers, systems designers, 
independent consultants, technology buffs, and 
computer industry celebrities. With BIX and 
the people you'll meet online, you'll have access 
to literally gigabytes of information, 
software, source code, news reports, and 
advice. And BIX now offers an optional access 
program that lets you take advantage of 
Windows"' while you're online.* 

BIX is a Great Deal 

Subscribe to BIX for only $13 per month. 
Connect to BIX locally via Tymnet for only $3 
per hour in the evening and on weekends. 
Daytime rates are $9 per hour. Higher connect 
rates apply for access outside the mainland US. 

Join BIX Now! 

Using any communications program: 

• Dial by modem: 1-800-695-4882 

• At "login" enter bix 
• At "Name?" enter bix.byte 

Further details and complete rate 
information will be provided during the 
toll-free registration. 

Questions? Call 1-800-695-4775 (voice) 

ldlc:M1ln 

BIXnav™ 
Your Window To 

BIX,. 
A Sm~cc Of General Videotcx Corp ontlOn 

*Optional access program - just $9.95! 

• 	 Get quick answers to tough coding 
questions 

• 	 Interact with top developers 

• 	 Download source code, utilities, 
& other programs 

• 	 Send & receive e-mail with binary 
attachments 

• 	 Chat with other BIX members in 

real time 

• 	 Track industry trends and 
announcements 

Money-Back Guarantee: Iffor any 
reason you aren't happy with BIX, simply 
cancel your account and request a refund of 
your first monthly fee . 

Windows is a trademark of Microsoft Corporation. 
BIX is a service of General Videotex Corporation 
1030 Massachusetts Avenue, Cambridge, MA 02138. 617-491-3342 

Cirde 450 on Inquiry Card. 



STOP BIT 


JAMES 
8 UR KE TECHNOLOGY AND 


THE NEW WORLD ORDER 


0
ne of today ' s greatest and most enduring myths 
is that te lecommunications and data process·ing 
have made this a shrinking world . In our life 
time, we expect to see a Europe stre tching from 
the Ural s to the Atl antic and a North American 

free-trade zo ne ran g in g from Hud so n Bay to the 
G uate malan borde r. T ogethe rness is the fla vor of the 
mil lennium. It is beg inning to be politi ca lly incorrect 

even to mention difference. 
Technological advances And yet, the more inform a

tion technology and te lecom
are increasing our 	 mun icati ons bump us aga inst 

each o th er, the mo re we seesocial complexity how different we are. When an 
Ita lian waves good-bye, he or 
s he mea ns come here. The 

Greeks nod no. Angle of bow is c ritical in Japan. You 
can' t express the conditional in Chinese. And there are 
diffe rences in the way people everywhere do business. 

The more technology opens up the planet, the more 
it becomes clear that you can ' t be given this new world in 
an entire li fe time, never mind 30 minutes. 

The technology isn' t bringing us all together; it 's fo rc
ing us a ll apart. Po liti ca lly , people are breaking loose 
from the old, centra li zed, monolithic way of doing things. 
We had a word fo r it in the last century, when the Austro
Hungarian Empire broke down: Balkanization. Ironica l
ly, the word has come back to haunt us in today's ex 
Yugoslavia. And it 's a lso happening in Scotland, Quebec, 
Nagaland , Azerbaijan, Georg ia, Czechoslovakia, and too 
many other places to name. 

Thi s fragmenta ti o n is not onl y poli t ica l. Mino rity 
groups everywhere are staking cl aim to their cultu ra l 
heritage and their patch of te rritory. Corporations are re
structu ring dec ision-making processes to make them 
more distributed, less hierarchical. The workplace itself 
is fragmenting. In the 1940s, there were 80 kinds of jobs; 
today there are 800 . More and more people are quitting 
the downtown office-block life in fa vor of te lecommut
ing. Citizens are less satisfi ed than ever with the unrep
resentati ve nature o f our representative democracies. 

As the comfortable certa inties of the Cold War recede, 
is the place falling apart? No. We' re seeing the first flow
ers of the information age. As the ne tworks ex pand and 
become transparent and open, as software takes the gob
bledygook out of the system, making it easy for ordi
nary people to operate, the technology is driving a trend 
toward increas ing soc ial comp lex ity. 

Throughout hi story , radica l improvements in the abi l

ity to generate and share informati on have always trig
gered info rmati on surge, which has in turn always gen
erated bursts o f innovation tha t broug ht into ex istence 
new enti ties, new kinds of people, new ways to live. The 
present information surge is no exception. It 's just im
measurably more complex than anything that went before. 

And complex ity, ecological as we ll as human, makes 
li fe safe r. The more he terogeneous an ecosystem, the 
more nove lty it generates . In nature, where nove lty is 
ex pressed in the variety o f species, complex ity enhances 
the likelihood of a spec ies ' survival in the event of radi
cal env ironmental change . 

The same process operates to protect hum an soc iety . 
Informati on surge makes it poss ible to bring more ideas 
together in novel ways. When that happens, the res ult is 
a lways more than the sum of the parts. An example from 
history: gaso line + perfume spray = carburetor. 

The complex ify ing o f knowledge (from a coup le of 
sc iences 500 years ago to 20,000 specia list disciplines 
today) has enh anced our chances of survival and is re
sponsible fo r generating the info rmat ion technology that 
wil l take us to the nex t stage in our soc ial evolution. 

Information technology will offer the individual and the 
small commun ity an unparal le led opportunity to survive 
as a viable entity, unconstrained by the rules and standards 
es tab lished in simpler times w ith simpler technologies, 
when nation states enforced conformit y on communities 
as di vergent as Scots and Maoris, when lite racy was the 
only test of inte lligence, when the political majority ruled 
unquestioned. 

The new technology will shatte r the mold . It will give 
us the means to tap the ex traordinarily diverse ta lents of 
those bill ions of brains from thousands of cultures around 
the pl anet that up to now have been suppressed or ig
nored because we lacked the tools to manage anything but 
the lowest level of soc ial complex ity. And idiosyncratic, 
small-sca le independence will benefit from other tech
nologies, like renewable energy systems and gene tic en
g ineering. 

But this Baskin-Robbins world w ill happen on ly if we 
bury the myth tha t it ' s good fo r us a ll to be the same. 
It ' s no t. Surviva l and ful fi llment are the products of di
versity. • 

James Burke is a wri!er, producer. and hosr of BBC TV 
se ries such as Connecti ons and The Day the Uni verse 
Changed. He is working on a 20-parl series on the in
teractive nature of knowledgefor the Discovery Channel. 
You can reach him on BIX c/o "edilors. " 

324 B Y T E • DECEMBER 1992 	 ILLUSTRATION: CATHY LUNDREN HUBER © 1992 



' l, ~ 

•\ 

NEW 

·TECHNOLOGY 

IS ALWAYS 

PRICED JUST 

BE Y OND 

YOUR 

IF THAT'S THE LAW 

THEN THIS IS A CRIME. . 


W e didn't ge t to be a FORTUNE 

500® co mpany by play ing by the 

rules. W hy start now? 

T ake our new Dell 486 66 MHz 

systems, fo r example. T h ey 're a ll 

based on Inte l's incred ibly fa st 

66 MHz i486 DXZ chip. They're 

ava ilable in four p latforms, and in 

hundreds of configurat ions. And you 

can get a complete system for just 

$2,499 . (Sorry, Murph y. ) 

Likewise, you can 't find guaran 

tees like ours wi th 

an y other make of 

computer. That 

is, guaranteed 

response wi thin 

five min utes to 

support phone calls. Guaranteed next-business

day service., And a guarantee to help you solve 

any compatibili ty issues.''' So, fac t 

is, we broke qu ite a few of 

Murphy's laws. 

T o us, it's the perfec t cr ime. 

DELL 486P/66 i486 DX2 66 MHz SYSTEM 

LE ASE' : $92/ MO. 

• 4 MB RAM • 120 MB (I 7MS) IDE HARD DRIVE 
• SUPERACCELERATED VIDEO CONTROLLER 

•SUPER VGA I 0241 MONITOR 

(14", 1024 X 768, .28mm) • ONE FLOPPY 
DRIVE (3.5" OR 5.25 ") • MS·DOS 5.0 

Del.L
800~433~3498 

WHEN CALLING, PLEASE REFERENCE #l 1E86. 


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. 




~

DELL 486P/25 i486 SX DELL 486D/33SX i486 SX DELL 486P/66 i486 DX2 DELL 325NC i386 SL 
25 M H z SYST EM 33 M H z SYST EM 66 MH zSYST EM 25 M H z COLO R NOT EBOOK 

• 4 MBRAM • SMBRAM • 4MllRAM • 4MBRAM 

• 120 MB(l7ms) IDEHARDDRIVE • 170 Mil ( 17n") !DEHA RD DRIVE • 170 MB(l7ms) !DE HARD DRIVE • 60 MB (1 9 ms) IDEHARD DRIVE 

• UPGRADEABLEPROCESSOR • UPGRADEABLE PROCESSOR • UPGRA DEABLEPROCESSOR • VGA COLORLCD (9", 640 x 480) 

• SUPERACCELERATEDVIDEO • 6 EXPANSION SLOTS • 3 EXPANSION SLOTS • 7. 1LBS. INCLUDING BATTERY 

(5 12KBVIDEORAM) • SUPER ACCELERATED VIDEO • SUPER ACCELERATED VIDEO • NiMH llATTERY 

• SUPER VGA 10241MONITOR (I Mil VIDEO RAM) (512 KB VIDEO RAM) • 3·HOURllATTERYLIFE, 

(14", I024 x 76 8, .28mm) • ULTRASCAN !5FS MONITOR • ULTRASCAN 14C MON ITOI\ UP TO 5HOURSWITH POWER 

• ONE FLOPPYDRIVE (3.5'' OR 5.25") (15", 102 4 x 768 , .28111 111, NI) (14", 102 4 x 768, .28mm, NI) MANAGEMENT ENABLED 

• MS-DOS5.0 • ONEFLOPPYDRIVE (.lS' OR 5.25") • ONEFLOPPY DRIVE (JS' OR 5.25") • MS-1XlS50 

NOW ONLY $1,799 
• MS-DOSS.0 • MS-IXJS 50 NOW ONLY $2,799 

LEASE: $67/MO. NOW ONLY $2,649 NOW ONLY $2,699 LEASE: $ I 04/MO. 

LEASE: $98/MO. LEASE: $ 100/MO. 

DELL 486P/33 i486 DX DELL 486D/50 i486 DX2 DELL 486D/66 i486 DX2 DELL 325N i386 SL 
33 M H z SYST EM 50 M H z SYSTEM 66 M H z SYSTEM 25 M H zNOT EBOO K 

• 4MB RAM • 8 MBRAM • SMl\RAM • 4MBRAM 

• 170 MB ( 17 ms) !DE HARD DRIVE • 2JO M!l(l 6 111s)IDE l·l1\ l\DDl\IVE • 230 Mll(l 6 111 s)IDE HAl\DDl\IVE • 80 Mll( l9 111 s) IDE HAl\DDIUVE 

• UPGRADEABLE PROCESSOR • UPGRADEABLE PROCESSOR • Ul'GltADEAllLE ['[(OCESSOI\ • VGA LCD (9.5", 640 x 480 ) 

• 3 EXPANSION SLOTS • 6 EXPANSION SLOTS • 6 EXPANSION SLOTS • 6.4 LBS. INCLUDING BATTEI\Y 

• SUPERACCELEl\ATED VIDEO • SU PER 1\CCELEl\ATE!l VIDEO • SUPEI\ ACCELERATED VIDEO • NiMH llATTERY 

(512 KB VIDEO RAM) (I MB VIDEO RAM) (I Ml\ Vll lEO l\AM) • l-HOUR llt\TTEl\YLIFE, 

• ULTRASCAN 14C MONITOR • ULTl\t\SCt\N ISFSMONITOR • ULTltASCAN 15FSMONITOI\ UPTO 5HOURSWITH POWER 

(14", 1024 x 768, .28111111, NI) (1 5", 1024 x 768,.28111111, NI) (1 5", 1024 x 768, .28111111, NI) MANAGEMENT EN ABLED 

• ONEA-OPPY DRI VEOS' 0 1\ 5. 25") • ONERD PPY DRIVE(JS'Ol\ 5.25") • ONE A-OPPY lll\IVE (l.5" OR 5. 25") • MS-D'..JS 5.0 

• MS-DOS 5.0 • MS-DOS 5.0 • MS-llOS5.0 NOW ONLY $2,349 
NOW ONLY $2,299 NOW ONLY $3,149 NOW ONLY $3,349 LEASE: $87/MO. 

LEASE: $85/MO. LEASE: $ 117/MO. LEASE: $ 124/MO. 

MANY OTH ER CON FIGURATION S AVA ILABLE, A SK YOUR DELL REPRESEN T A TI VE. 

BUSINESS PRODUCTIVITYBU NDLE, 
JUSTS199 

Ava ilable with purchase al Dell system and Windows. 

-MS' OFFICE Pl\E-LOADEIY' AND READY TO !\UN. 

INCLUDES: 

MS EXCEL 4.0 • MSWORD !D I\ WINDOWS 2.0 

MSPOWEIU'OINT 3.0 

-2400 BPS MOllEM WITH MTEZ'" SOFTWARE 

-FORJUST S50 MORE, MOVE UP TO, 2400/9600 

FAX/MODEM WITH Ft\ Xic '" FOi\ WINDOWS 

••, \IT!ONAL l ll .'.'Kl ~rm-; A\'t\ !l,;\l lLF 

GUARANTEED RESPONSE 

One: We guarantee that when 

you call us, you'll talk to a 

technical spec ialist within five 

minutes or less. O r if you prefer, 

we'll ca ll you back within an hour. 

GUA RANTEED SERVICE 

Two: We guarantee under your 

se rvice contract that if you have 

a problem that requires on-site 

service, a technician will be at 

your desk the next business day." 

GUARANTEED COMPATIBILITY 

Three: We guarantee that in 

the unlikely event you have 

compatibility problems with your 

Dell system, we'll do everything 

we can to help you solve them. 

One more time: Great systems. 

Low prices. Real guarantees:1
' 

For information, or to order, 

phone us.We can put an end to 

your worst nightmare. 

Del.L" 

800--433--3508 


WHEN CALLING, PLEASE REFERENCE #11 E87. 


HOURS: 7AM-9PM CT MON.FRI, 


8AM-4 PM CT SAT, IOAM-3PM CT SUN. 


IN CANADA, CALL 800·668·3021. 


IN MEXICO CITY, 250·71 11. 


. P ., 9505 Arhurctton Blt1d ., Aust in TX 78759-7299. Au cntion C]uurcmt cc.~. ·I Nu url1cr di~cow\/.~ t!/lpl)·. -'.Sl'niici.' /n-rwidd Ii)· /JmicTcc .SlTl 'icc C urpormion . 0 1Hill' .<icn •icc 111(1)' 1101 lh! awiikd)h: in ccrmin rcmo1c 
3 is a mult'nuirk rJf J\rfr1 f!, icS11[1, l 11c. FAXic is 11 iradcmcirk of Alien Com{naing. FOl<TUNE 500 is '1 l"l',gisccrt.'d mulcnwrk of Tlie Time Inc. J\foga~inL' Cmn/){m~' . /Jdl di.Klaims fmJ/irit.?un;.· inrcr.:s1 i11 cite marks w1d names uf 



IF THE 

IS A DREAM 

THEN THE 

SERVICE 

AND SUPPORT 

WILL BE A 

-~ 

. ~ · .:'"\ :·1,:.' . .·. ·~ . ' 
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Such great systems. Such low 

prices. Add to that the legendary 

serv ice and support that helped 

propel us into the FORTUNE 500 

and earned us numerous 

international awards last year alone. 

But, as is our style, we're go ing a 

step further by 

guaranteeing you'll 

res t eas ier. 

SLEEP TIGHT. 


NEW DELL 333s/L i386 '" SX 
33 MHz SYSTEM 

NEW-ONLY $1,149 
LEASE: $43/MO. 

2 MB RAM • 80 MB ( 17 ms) IDE HARD DRJVE 


3 EXPANSION SLOTS 


VGA 800 MONITOR 


( 14", 800 x 600, .39111111) 


ONE FLOPPY DRJVE (3.5'' OR 5.25") 


MS-DOS5.0 


*Gmiruntccs umilublc in USA onl)' for regis tered ou.rncr.~ of Odl P e1fonnm1cc Snics .'i)'.~ t cm.~ /mrchm cd. aft.er 7/l /92. For u cum/Jlctc co/>)', /J i c(L~c cull om T cchFm;'·" line at I ·800-950-1329 or u;ritc Dell USA L 
locarions. 1JL.easing arrangi.'d /J:-· L.'ming Grnu/J , Inc. i3S6. i486 mid iii .: /nrd hlsid..: L11J.!.11 ari.' mul.:11wrb (/f lnrd Cur/ xmuirni. 1\ l.S-fX).S and 1\l .S ar._• r2~is rercd muknuirb mul \Vindou·s is a mulemark of Microsnfr Corporarirm . J'..ITE; 
mhcrs . © I 992 Dell Com/mrcr Curpormion. All riglir.- r..:s.:m:d . 
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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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