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THE NEW DELL SYSTEM 433TE 
33 MH: EISA i486.'" 

• i486 micn1pn1ccsslir running cit 3 3 MH::: 
with 128 KP, external cache. 

**Cmnmcrcial Lease Plan. Lease fur as 
low as $377/monrh. 
330 MR Super VGA Color System 

(800 x 600) $10,499 
Price listcJ incluJl·s 4 MR of RAM.* 
80, 100, 190 and 650 MR hard drive 
configurations also a\'aibhlt..'. 

THE DELL SYSTEM 433E 
33 MHz EISA i486. 

• i486 micmprocessor nmning at 
33MHz. 

Commercial Plan. Lectsc for as 
low as $307/monrh. 
100 MR Super VGA Color Sysrcm 

(800x6(l(l) $8.499 
Pricl' lisreJ incluJcs 4 MB of RAM.* 
80, 190, 330 and 650 MR hard drive 
Clinfi !.(t1r.1t itms alsl1 ;wa i!ablt..' 

THE NEW DELL SYSTEM 325D 
25 MH: 386.'" 

•Intel 80386 micn1pnx:esS1.Jr mnning ar 
25 MHz with 32 KB external cacl1l'. 

Ccnnmercial Lease Plan. Lcuse for as 
l0tv as $112/m.onrh. 
40 MP, VGA Color Plus System $2,999 
Price liskJ incluJcs I MR 
80, 100, 190, 330 anJ 650 MR hard Jriw 
n111ligumtinns alsli available. 

TH E DELL SYSTEM 320LX 
20MH: 386SX. 

•Intel 80386SX micmprncessor mnning 
at 20 MH:. 

Commercial Lcmc Plan. Lcmc for as 
l.ou.J as $104/monrh. 

40 MR VGA Color PlusSysrcm $2, 799 
Price listeJ inc\uJcs I MR of RAM.* 
80, l(l(l, 190, 330 ancl 650 MR harcl 
Jri vc Cl1nfiguratil1ns a\St.1 available. 

THE NEW DELL SYSTEM 320LT 
20 MH: 386SX. 

• lnrcl 80386SX micropmcessl1r mnning 
at20MHz. 

Commercial Lease Plan. Leuse for as 
lotv m $131/numth. 
20MR, I MR RAM.* $3,599 
40 MR l1arJ Jrivl' Cl1ntiguratil1ns <llS1.1 
av.1ilahle. 

THE NEW DELL SYSTEM 425TE 
25 MH: EISA i486. 

• i486 microprocesS1.1r mnning <lt 
25 MH:. 

Commercial Le(lse Plan . Lease for 
low as $278/month. 
190 MR Surer VGA Color Sy,rcm 

(800x6m) $7.499 
Price listed incluJes 4 MB of RAM.* 
80, 100, 3lO and 650 MR harJ Jrivc 
Clinhgumtilms a!St.1 

THE DELL SYSTEM 425E'" 
25 MH: EISA i486. 

• i486 microprocessor running at 
25 MH:. 

Commercial Lease Plm1. Lease for as 
lou1 as $235/month. 
100 MR Super VGA Colnr System 

(800 x 6(1(\) $6.499 
Price lisrc:d incluJes4 MR of RAM.* 
80, 190, 330 and 650 MR hard Jrivc 
Cl1nligl1ratil1ns c1l5l1 <l\'<l il <lhlc . 

THE DELL SYSTEM 316SX 
16 MH: 386SX. 

•Intel 80386SX microprucessor mnning 
at 16 MHz. 

Commercial Lease Plan. Lease for as 
lou.1 as $79/monrh. 
40 MR VGA Color Plus System $2 ,099 
Price listt:ll incluJes I MB of RAM.* 
20, 80, 100 and 190 MR liarJ Jrivc 
conligurations a\51.1 a\'ai\ahlc. 

THE DELL SYSTEM 210 
12. 5 MH: 286. 

•80186 micmprllCessi.ir n1nning at 
12.5 MH:. 

Commercial Lease Plan. Lease for as 
low as $59/monrh. 
10 MR VGA Monochrome 

System $1,549 
Price listl'J incluJes I MB of RAM.* 
20, 80 anJ I(l(l MR harJ drive 
Cl1ntlguratil1ns alsl1 ;1v;1ilable. 

THE DELL SYSTEM 316 LT 
16 MH: 386SX. 

•Imel 80386SX micmprncessor running 
at 16 MHz. 

Commercial Plan. Lease for as 
Lmv as $112/monrh. 
20MR. I MR RAM.* $2,999 
40 MB l1arll Jrive n111figuratil1ns alsl1 
availah\c. 

The Dell System 433TE and 425TE ore class A devices sold for use in commercial environments only. "Pr:rlormonce megabyte of memory. 128 KB (316SX.3'20U. 316LT ond 210)96KB t333Dond325DJ o• 384 KB (320L'<,475E,43JE,425TE 

of1d .tJJTE) of memory is 1eserved by !he $)'S1em lo enha nce performance. Con be o p11onolly disabled on 333D,325D,31 6SX ond 710. All pl-otog1ophedW+Thopl10noiex1tm.All pr•ccs ond spcc:ofteohonsoresubiec11ochongew1rhou1no11ce Delconnolbc !C'SpQn!.l'ole fo1 

e"ors m "rPOg•opt.y or pho:ography. tSource. from Compaq Ocrober 15, 1990 release. ttSoUf(e: from(ol'f'f'.)oq My ']J, 1990 press releow ''Poymentbo!.edon 36.mon!h.opeo·end le<He. Oleosing coronged by leasing G.oup. lnc-. ln COllodo.con!igurQ!>Ons ond pnc:es m<:Tf 

''CT'Y Dcll • nd D ELL SYSTEM me regis re1ed :rodemorks. 425E ond Smo<!Vi, ore of Del l Camp..le< Corporo!'°'1. lrodemotkond J86 . .i66.ond P186ore 11odemoricsol ln1el (orporot1Qn. Oihe< trodemo•IG and !1ode no mes ore us.eel ro ideri ttfy the cloom.ng 

mo•lcs and nom<s 0' •hu" p"Oducrs Ot..>11 Comp..irer ony propri erory1nreresT 1n rrodcmorks ond Ihon ils OWl'I moy no! be ovo!oble 1n ccrTO•n remole lcx.C11Qns.Shipp1r.g, kondl1ng and oppkoble soles nol iri<lvded ;., 1he prce. 

W01ront;· 91990DellCompv•erCoop:::wOl.co.Alngtl1'5rewn-ed 



TOP OF THE MARK. �
So what do you get by 

paying the extra mark-up 

for a Compaq? 

Not a better computer. 

Dell's new 386'" systems are 

as fast, expandable and 

compatible as Compaq's. 

Not better service. In 

8 straight PC Week polls of 

corporate customers, Dell's 

service rated much higher 

than everyone else's. 

Not better personal attention. From the 

moment you first call 
ID ORDER. CALL 

800--283--1170 us, and for as long as 

HCJURS,6AM-9PMCTM-F 8AM-4PMCTSAT. you own your 

In Canada 800-387-5i51. In rhc U.K. 0800 414535. In France 
(1) 30.60.68.00. In Swcdcn0760-7!3 ;o. computer, we'll work 

with you custom configuring your computer and 

answering any questions-no matter how small 

-whether it be technical, sales or service 

related. 

In fact, the only thing extra you get from 

Compaq is, well, mark-up. 

Our new 386's pull a fast one on pricier 

computers. Both the 33 MHz Dell System® 

3330 and 25 MHz Dell System 3250 are faster 

and more expandable than most higher priced 

systems. 

The new Dell®3250 is a fast, reliable 

machine with up to 16 MB of RAM on the 

The new Dell 33 MHz and 25 MHz 386 computers. �
System includes: VGA Color Plus Monitor, 100 MB hard 4 MB RAM �

system board and a 32 KB cache designed into a 

compact footprint. 

The new Dell 3330 is as good as a 386 PC 

can get. Not only is it 33% faster than the Dell 

3250, it has a 64 KB cache for an extra kick in 

performance. 

We design every machine to our specs, then 

build it to yours. We design our computers; we 

know them inside out. So when you call us, we 

can talk to you about what you need a computer 

THE NEW OELLSYSTEM 333033 MHz386ANO THE �
NEW OELLSYSTEM 3250 25 MHz386. �

STANDARD FEATURES, • 6 inJusny .:>tanJarJ expansion slors (tivt! 16-bit, 
one 8-bir). • lntdilt 80386 microprocessor running ar 

33 MH,(333D) oc ZS MH, (3ZSD). • IDE (40 MB, 80 MB, J(lO 
MB, 190 MB)and ESDI (330 MB. 650 MB)• Pdge mode inti:rleaved memory archirecrurc. 
hard disk Jrives. 

•Standard I MBo(RAM,*opcional2MBor 
• l paralld port, 2 serial pon:s, PS/2 compatible 4 MB ofRAM expanJable co 16 MB on system 

mouse pore, all 
bearJ. 

• 177 watt power supply.• lmegrared \KJA comruller with !024 x 768 
supporr. • IZ-month Xerox.:. On-Sice Service CJmract. 

• lmet.rrated hard drive and diskert1..• drive 

40 MB VOA Colm Plus 
•64 KB (3330) oc 3l KB (3ZSD) SRAM cnche. System $3,599 !Z,999 

• SmartVu-AdvancedSystem Diagnostic Display. Prices listed include I MB of RAM.* 80, IOO, 
190, 330 and 650 MB hard drive configur.:uions•Socket foe Imel 80387 cr WEITEK 3167 math 
also a...·Jilablc. 

coprocessor. 
AD CODEllEAl • 5.ZS" 1. l MB m 3. 5" 1. 44 MB diskette dcivc. 
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TOP OF THE MARK-UPS. �
But, for the sake of 

argument, let's suppose 

something does go wrong 

with your Dell computer. 

Both the Dell 333D and 

3250 come with our 

SmartVu;· the built-in 

diagnostic display .that 

ingeniously identifies 

problems even if the 

Compaq's 33 MHz and 25 MHz 386 computers. monitor goes down. 
System includes: VGA Color Monitor, 120 MB hard drive, 4 MB RAM. 

for, and then put together the most efficient, 

economical package for you. We take you 

through all the choices you have in memory sizes, 

monitors, storage devices, high performance 

controllers and accessories. Once you agree about 

exactly what you need, we immediately begin 

custom configuring your computer, perform a 

completed system test, then send it off. 

Then you get 30 days to use it. Ifyou aren't 

satisfied, send it back. We'll return your money, 

no questions asked. 

Even if something goes wrong, it won't 

wreck your day. Actually, one of the nice things 

about our service is that you'll rarely need it. 

Another PC Week poll category we dominate is 

the one called "reliability'.!..._ due in no small 

measure to our extensive bum-in testing on each 

computer before it goes out the door. 

Ifyou still need help, 

our Dell toll-free technical support hotline solves 

90% of all problems over the phone, often within 

4 or 5 minutes. Or, if you use our new Dell 

TechFax line at 1-800-950-1329, we'll fax back 

technical information immediately. 

Ifwe still haven't solved the problem, we'll 

send trained technicians from the Xerox 

Corporation"to your desk the next business day 

with the solution in hand. 

For sale, for lease; for less. Call us. Talk to 

a computer expert whose only job is to give you 

exactly what you want in computers, service, 

software, printers and financing. 

You'll get solid information that could save 

you time and money on computers with high 

marks, not high mark-ups. DELL �
COMPUTER �
CORPORATION �

Circle 85 on R£ader Service Card 



HERE'S OUR NEWSTORE, �
SOYOU'LL NEVER HAVE TO GO �

TO THEIR STORE AGAIN. �

When you buy a computer from a 

typical computer store, here's what 

you get: 

A beefy retail mark-up. 

Pressure to buy things you don't want. 

That crummy feeling of not knowing 

what you're getting, because the salesman 

isn't sure what he's selling. 

And, when there's a problem, some 

guy with a screwdriver taking your 

computer apart. 

When you call Dell, on the other 

hand, here's what you get: 

A frank talk with computer experts 

about what you need, and a recommenda-
THE NEW DELL SYSTEM'" 3330 33 MHz386. �

tion about the best overall package for you. � STANDARD FEATURES: 

• lme\!I 00386111icmpr1.1ccssnr nmning at B MHz.• H1gc 111ode iml."rll."an:J memoT)' ;1rchit('C n1re. • Scandard I lv!B\1( RAM "'. 

2 MR1ir .. MR of RAM CXl'ill\Jal'lc (016 .l-.1Aon !!\'Stem board.• lntq.:ra(e<l VGACllll[J\.,lJcr with ICH x /68 surpwt.Custom configuration, with options 
• 64 KR SH.AM.• S..x: kc£ liir lntd 80387 or WEITH: 3167 math rnrnxes).l.1r. • 5.25" 1.2 MBnr 3. 5" 1.44 MR 

drin:. • 6 standard expansion slots (tiw 16-hr. Ql\c 8-bid. • Hi!.!h-rc1formancc !DE (.10 SC I(\) }.IB, 

llJOMR) and ESDI (330MR, harJdbkdrivcs. •I par.illd port, 2 se ri.11 pores. PSJl wmpacihk: intq.!r.lted.including monitors, memory sizes, 
• Smart\'u 'w -Alh-ancL••J SystL'lll • 12·m1111th On·Sih.: S.:n·1cc Contract provilhl hr Xc1\1x f 

40 MB VGA Ct 1br Sn:tcm $1. 599 

software, Prkc ind111.b I MA of RAM. 80, 100, 3W, and 650 harll driw contiguratil1m alsoav::lilahlc. 
ID ORDER, CALL 

AD CODE llEAlaccessories and 800--283--1170 
peripherals. systems test, and ship by two-day air standard. HOURS,6AM-9PMCTM-F 8AM-4PMCTSAc 

In CmaJ.1 800-387-5752. In 1hc UK. 0600 414535. In France Service- A 30-day, no questions asked, money back 

consistently voted the best in the industry­ guarantee. 

by computer experts who know our computers A one-year limited warranty. 

inside and out. And a great price. 

(I) 30.60.68.('(l. lnGcrmany0610 3/iOl·O. JnSwc•lcn0760-ill 50. 

A variety of financing and leasing0 options. Call us now. Why waste a trip when everything 

A firm promise to perform a fully configured you need is right in front of you? 





33-MHz 386DX1M, �
EISA. .. $1995 �

TheALR 
BusinessVEISA �

It's What You Need 
to Thrive in Today's 
Hostile Business World 

It's a sink or swim world out 
there, and if you don't take 
advantage of the latest in today's 
technology, your competition will. 
To smvive in a sea of reduced 
budgets and accelerated time 
schedules, you need a computer 
that's both inexpensive and fast. 
You need a system that will 
exploit the best of today's and 
tomorrow's technology without 
exploiting your budget. You 
need the ALR BusinessVEISA. 

One of the easiest ways for your 
company to remain competitive 
is to reduce its spending; that's 
why we've priced the 
BusinessVEISA Model 101 at 
just $1995. With its 33-MHz 
386-processor and its advanced 
32-bit EISA bus, the 
BusinessVEISA gives you all the 
power you'll need to devour 
today's most advanced business 
applications. 

Designed to survive the chang­
ing tides of your business envi­
ronment, the BusinessVEISA 
can take advantage of both 
standard 8- and 16-bit add-on 
boards and advanced 32-bit 
EISA enhancement products. 
This powerful system can feast 
on the latest in today's and 
tomorrow's high-speed 1/0 and 
multimastering technology. 

As you conquer new territories, 
your BusinessVEISA can 
expand its jaws to accommo­
date i486 power. Just Upgrade 
the CPU! ™Simply plug in an 
ALR VEISA 25 or 33-MHz i486 
CPU module to boost your per­
formance up to 270%. Then 
watch your competition scatter. 

Don't ignore your killer instinct. 
Call ALR today. 

l-800-444-4ALR 

Hunt for the Real 32-bit System 
ALR AST 

BusinessVEISA PremiumTM 

386133-1 01 386SX/16-5V 
Architecture VEISA 
CPU Speed 33-MHz" 16-MHz 
CPU 3860Xv 386SX 
Data Path 32-Bilv 16-Bit 
Memory 1-MB 1-MB 
Bus 32-Bit EISAv' 16-Bit ISA 
List Price $1995 $2495 
Price ol 25-MHz 
i486 Upgrade $1995 $4895 

Just Upgrade the CPU! TM 

AIR VEISA 25-MHz 1486 CPU Module 

A -LR 9401 Jeronimo, Irvine. CA 92718 �
(714) 581-6770 FAX:(714) 581-9240 �

Available at these selected resellers: 
Cont1ectingPoinf ICll- QA 

COMPUTER CENTERS 

Prices and configurations subject to change without notice. Prices based on U.S. dollars. System shown with optional monitor/graphics adapter and 3.5" floppy. VE/SA, 
BusinessVEISA, and Just Upgrade the CPU! are trademarks and ALR is a registered trademark of Advanced Logic Research, Inc. All other brand and product names are 
trademarks or registered trademarks of their respective owners. Shark photo: Ron Taylor/ Tom Stack & Assoc. ©1990 by Advanced Logic Research. 
AST, we saw your mailer. Would you like some of our product literature so you can get your information right next time? 
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UNLEASH 
TURBO 
SPEED 

The fastest way to 
powerful programs 

with Turbo Pascal 5.5, 
Turbo C 2.0andTurbo C++! 
POWER TOOLS PLUS"YS.1- $149 

- lightning-fast routines to help you: 
• Add easy-to-use integrated mouse 

support for windows and menus 
+ Generate context sensitive help 

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

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

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

programs in Turbo Pascal 4.0, 5.0 & 5.5! 

Turbo C TOOLS"Y2.0-$149 
- fast, high quality functions to help you: 

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

+ Quickly include virtual windows 
and menus • Integrate your windows 

and menus with Turbo C's text 
windows + Create context-sensitive 

help screens + Provide multiple-line 
edit fields with fully configurable edit 
keys • Write TSRs and ISRs easily 

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

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

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

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

Call (800) 333-8087 today! 

BLAISE COMPUTING INC. 
2560 Ninth Street, Suite 316 Berkeley, CA 94710 
(415) 540-5441 FAX (415) 540-1938 
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Gilbert Hyatt Federico Faggin Ted Hoff 

FATHERS OF �
INVENTION �

From processors and 

patents to Cabernet and 

coaxial cable in this 

month's BYTE 

T
his is a fascinating business. 
You never know whom you're 
going to meet, or where you' re 
going to pick up a great story. 

Case in point: Jeff Bertolucci is a 
member of the BYTE news staff, located 
in San Francisco. Last August, Jeff was 
attending a software developer's confer­
ence, the kind of event that's good for 
gathering background but generally not 
where you expect to find hot news. 

At one point, a public relations person 
took Jeff aside and said he wanted to tell 
him the most incredible story to hit the 
computer industry in the past 10 years. 
He took Jeff to a corner of the hotel-far 
from the other reporters-and showed 
him a thick document: a recently issued 
U.S. patent for a microprocessor design. 
According to the PR person, the patent­
which was originally sought in 1970­
made an unknown southern California 
engineer named Gilbert Hyatt the father 
of the microprocessor. 

On August 29, Hyatt announced his 
patent to an amazed computer world. By 
then, BYTE editors had already begun 
assembling an article on Hyatt's patent 
and its possible effect on the computer 

industry. Later, we interviewed Mr. Hy­
att, as well as two of the people histori­
cally credited with inventing the micro­
computer: Ted Hoff and Federico 
Faggin. We also talked with industry ex­
perts to get their opinions on the patent. 
You'll find the resulting article ("Micro, 
Micro: Who Made the Micro?") on page 
304. Among other things, it shows that 
success sometimes requires a great deal 
ofpatience. 

Of course, the ability to defer gratifi­
cation for long-term benefit is one thing 
that differentiates humans from other 
creatures. It's not always easy. Take, for 
example, holding onto a fine wine Jong 
enough for it to reach its peak. Rich Sei­
fert knows how much self-control that 
takes. On September JO, 1980, Rich pur­
chased a magnum of Cabernet Sauvignon 
from Heitz Cellars. That was the day he 
and other developers completed and 
signed off on the specification for a new 
networking standard called Ethernet. 

Last September, on Ethernet's tenth 
anniversary, Rich opened that bottle at a 
gathering where the development team 
had reunited to celebrate and to reflect on 
the evolution of LANs over the past 10 
years. Rich tells the storyofEthernet and 
its subsequent history in "Ethernet: Ten 
Years After" on page 315 of this issue. 

We think you'll find this month's fea­
ture articles as fascinating as the people 
behind them. Stick with us-you never 
know who we'll run into next. • 

-Kenneth M. Sheldon 
Senior Editor, Features 
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IEIEIC �
IDEK-THE FIRST COMPLETE FAMILY �

OF FST COLOR MONITORS �

IIDEIC ;;vama_j 

IDEK's MULTIFLAT Series of 21-lnch Color Monitors �
IDEK's MULTIFLAT Series of 21-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes [FSTI to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 21" Color Monitors reveals their matchless over­
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 
In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desk top publishing on your 
Mac or IBM compatible system. 

A5 you can see below. whether your requirements are 
simple or complex. IDEK has the Flat Screen Color 
Monitor that's just right for you. And priced right too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 

MUL TIFLAT Series (21" Flat CRT Monitors) 

Model H. Frequency Dot Resolution 

MF-5021 15 to 38kHz 0.31 1024 x 768 
MF-5121 21 to 50kHz 0.31 1024 x 768 
MF-5221 30 to 80kHz 0.31 1280 x 1280 
MF-5321 (A.A.Panel) 30 to 80kHz 0.31 1280 x 1280 
MF-5421 (A.A.Panel) 30 to 80kHz 0.26 1600 x 1280 

IDEK also offers its new 
Model MF-5117 17" Flat 
Screen Color Monitor that 
delivers the same superior 
resolution and performance 
as the other members of 
the IDEK lineup. 

IDEIC �
llYa1'1iJ 

llYAMA ELECTRIC CO., LTD. �
Overseas Division �
7th Fl., US Hanzomon Bldg., 2-13, Hayabusa-cho, Chiyoda-ku �
Tokyo 102, Japan �
Phone: (81) 03-3265-6081 Fax: (81) 03-3265-6083 �

IDEK Europe (Germany) �
Neumannstrasse 38, 6000 Frankfurt a.M. 50, Germany �
Phone: (49) 69-521 922 Fax: (49) 69-521 927 �

IDEK North America �
650 Louis Drive/Suite 120, Warminster, PA 18974 U.S.A. �
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Word forWmdows redef �

See what you do. 
With editable WYSIWYG,you can see 
and edit text and graphics formatting. 
Virtually everythingfor that matter. 

Right on your computer screen. 

Dorit get tied up.
Tables make it easy to format 
numbers and words into rows ____ 

and columns. All without 
using the tab key. 
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Look like a professional. 
Because weiJe taken the hard work out ofthe process,
it's easy to create professional-looking documents. 

Making something else look professional. Likeyou. 

For m ort j 11 fomralio1l. call (800) 541-1261. Depi. M99. Out5idt tht U.S. and Canada, <all (206) 882'8661. /11 Canada, c.a/l (416) 673-7638. 0 1990 Mierow/I Corporation, All rigl!.11 reS£n'i'd . Mieras.ft ond the Micr05t•ff logo ore registued lrodl'flarlr1 and Windows o'lllf Makinlf it all make sense au lradmulrJu o 



nes thewordprocessor 

Just say the word. 
Microsoft"' Word for The 

best thing to happen to wordpro­
cessing in quite awhile. Check it out. 

Save time. 
Document Templates make it 

quick and easy to create 
standard letters, memos and 

__________more. Ensuring consistency. 
As well as company standards. 

Something for nothing. 
Get afull-featured Working Model 

Call (800) 541-1261, Dept. M99 

Tailor your documents. 
With apoint and click, icons on the Ribbon and 

______Ruler allow you to fashion formats from basic to 
sophisticated. You can even save these formats as 

apersonal style or company standard. 

lllliclosofl· 
:Making it all make sense· 
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EDITORIAL • Fred Langa 

THE END OF INTEL'S 
MONOPOLY? 

AM D's clone of Intel's 
386 chip has created 
stiff competition in the 
U.S. CPU industry­
and you and I 
are the beneficiaries 

A
year and a half ago, Advanced 
Micro Devices formed two 
separate teams to legally cir­
cumvent Intel's attempts to 

maintain its (also legal) monopoly on 386 
production. One AMD team worked 
from a systems analysis perspective, de­
fining the full functionality of the Intel 
386. The other team worked on reverse­
engineering an i386 chip itself. 

In July oflast year, the two teams fin­
ished their work and merged their results 
into a single specification. AMD taped 
out the design in July and sent the chip 
masks to fabrication. Shortly thereafter, 
the first sample silicon was ready. 

The long, careful preparations paid 
off. The first time out, at 20, 25, and 33 
MHz, the new chip successfully ran 
OS/2, Windows, DOS, Unix, Xenix, and 
a variety of operating systems for em­
bedded applications. Physically and 
functionally, except for the logos, the 
chips are essentially identical-clock for 
clock, state for state, and pin for pin. 

I saw an Am386DXL demonstration at 
Comdex: Mike Webb, director of mar­
keting for AMD's Personal Computer 
Products division, took a pair of off-the­
shelf machines (a Compaq and a PS/2 
bought at Businessland), pulled out the 
stock Intel 386s, plugged in AMD 386s, 
and started the machines. The computers 
ran exactly as they had before, even run­
ning the BYTE benchmarks identically. 

What few differences there are be­
tween the Intel and AMD chips are all in 
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AMD's favor. For example, the AMD 
chip is entirely implemented in power­
saving 0.8-micron-wide CMOS, unlike 
the partial-CMOS, I-micron design of 
the i386. 

This change to an all-CMOS design 
allows for a much lower power consump­
tion, with enormous implications for bat­
tery-powered laptops and portables. For 
example, the AMD chip uses a scant one­
third the power of the Intel 386 at 20 and 
25 MHz, and two-thirds the power at 33 
MHz. At the lower speeds, the Am386's 
power consumption is below that of an 
i386SX! 

But there's more: The AMD chip can 
power down to a sleep mode that requires 
less than a milliamp of current, com­
pared to the minimum current draw of 
133 mA for an i386DX and 60 mA forthe 
newly introduced i386SL. 

Besides a true sleep mode, the Am386 
offers ultra low-power, slow-speed oper­
ation for standby modes: You can slow 
the Am386 down to as little as 4 kHz (the 
i386 can't go slower than 8 MHz). 

All this adds up to power consumption 
that's just a fraction of that of the equiva­
lent Intel chips. What's more, the 
Am386's design protects your data in 
these low-power modes-the chip's reg­
isters and pipelines automatically remain 
intact. (If you shut down an Intel chip for 
maximum power savings, you must copy 
the registers' contents-usually out to ex­
pensive static RAM.) 

The Am386's simple-to-implement 
low-power modes offer power 
management flexibility for laptop de­
signers. No longer will designers have to 
use the crippled SX chip to bring 386 
power to portables: true 32-bit, no-com­
promise, no-bottleneck laptops with rea­
sonable battery life are now possible. To 
top things off, AMD will offer its 386 in 
a plastic carrier ideally suited for space­
saving surface mounting. Laptop and 
portable makers will eatthese chips up. 

Desktop units will also benefit from 
AMD's improvements on the 386. Al­

ready, AMD successfully has tested its 
chips at speeds of up to 50 MHz-and up 
to 40 MHz without special cooling. 

Webb told me that he believes a 40­
MHz Am386 will be faster in real-life 
applications than an i486 running at 33 
MHz. Yes, some 486 instructions exe­
cute in fewer clock cycles, but most com­
mon instructions run about the same as 
on a 386, Webb says. Thus, the 21 per­
cent speed increase to 40 MHz will de­
liver faster real-life performance to most 
users. Although pricing for the AMD 
line is not yet set, a 40-MHz Am386 
should cost significantly less than a 33­
MHz i486. 

Better, faster laptop and desktop ma­
chines are the immediate short-term re­
sult of AMD's hard work to take on Intel 
head to head. There are longer-range 
benefits, too. For example, AMD is ac­
tively working on 0.65-micron fabrica­
tion, which it believes can be worked 
down to 0.25 micron with its current 
facility. 

Sizes this small open up the opportu­
nity for extremely high transistor-count 
devices-chips of unparalleled subtlety, 
power, and complexity, containing per­
haps as many as 5 million transistors and 
operating at 50 or 60 MHz. 

AMD is not the only CPU maker 
working at the frontiers of manufactur­
ing-and that is the point. Intel's at­
tempts to block production of legal clone 
386 chips prevented healthy competition, 
delayed the performance increases and 
cost reductions users have come to expect 
from the computer industry, and forced 
too many of us to accept deliberately 
crippled chips, such as the SX, simply 
because there was no alternative. 

Now, thanks to AMD, there are alter­
natives. Users everywhere will benefit 
from this competition. For more infor­
mation on the Am386, see this month's 
Microbytes on page 19. 

-FredLanga 
Editor in Chief 

(BIX name ''flanga") 



New Turbo C++ Professional �

+ 
Object-Oriented 

Be 
Objective 

Programming 
(OOP) is programming in the '90s. It's the 
next step after structured programming 
and is the best way to write applications. 

And Turbo C++Professional is the first 
turbo-charged native code C++ compiler 
that brings Object-Oriented Programming 
to your PC. 

+ANSI C 
Turbo C++Professional also compiles ANSI 
Ccode, so you can stay productive with C 
now, and move to C++ at your own pace. 

Environment++ 
The best compiler deserves the best envi· 
ronment, and our new Programmer's 
PlatformNenvironment makes you more 
productive. It features overlapping win· 
dows and mouse support. And sports anew 
multi-file editor, an integrated debugger, 
and asmart project manager. Its advanced 
open architecture lets you integrate the 
tools you need to feel right at home. 

VROOMM adds room 
VROOMMN (Virtual Runtime Object­
Oriented Memory Manager) lets you break 

the 640K barrier. Just select the application 
code you want to overlay, and VROOMM 
does the rest-swapping modules on 
demand. It's fast, easy, automatic. 

Another+ 
Turbo C++ Professional gives you all the 
tools you need to build fast, reliable C++ 
programs. 

Turbo Debugger® 2.0 debugs your 
object-oriented programs. This powerful 
new version is the first and only debugger 
to support reverse execution. Letting you 
step backwards through your code to find 
the bugs you might have missed. 

New Turbo Profiler,N the world's first 
interactive profiler, displays histograms of 
your program's performance. With it, you 

TURBOC++ 
PROFESSIONAL 

fltf RISI 11.IDO.ewGro c.+ • 

TURBO C-++ 
PROl6510NAl 

IOILAID 

can easily spot execution bottlenecks, and 
see where improvements or redesign of 
your code will yield maximum performance 
gains. 

And Turbo Assembler® 2.0 lets you 
replace time-critical segments of your code 
using the world's fastest MASM-compatible 
assembler. 

BORLAND �

Turbo C++ Professional Compiler 
• C++ conforming to AT&T's 2.0 

specification 
• C++ class libraries 
• Full ANSI Ccompiler 
• VROOMM overlay manager 
• Complete documentation and tutorials 

Programmer's Platform 
• Open architecti.tre for integration of 

your own tools 
• Overlapping windows with mouse 

support 
• Multifile, macro-based editor 
• Smart project manager provides visual 

MAKE 
• Integrated debugging and hypertext help 

Turbo Debugger 2.0 
• Class hierarchy browser and inspectors 
• Reverse execution provides "true" undo 
• 286 protected-mode and 386 virtual-mode 

debugging 
• Keystroke record and playback 

NEW Turbo Profiler 
• Displays histograms of program 

execution 
• Tracks call history, overlays, interrupts, 

file VO 

Turbo Assembler 2.0 
• Multipass assembler with NOP squish­

ing and 486 support 

Special Offer 
The suggested retail price for Turbo C++ 
Professional is $299.95 ($199.95 for 
Turbo C++). Bo:-land is offering aspecial 
discount for registered Turbo Cowners. So 
be objective, and SEE YOUR DEALER or 
call Borland at 1-800-331-0877 now! 

I CODE: MC27 I 
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All the monitors you'll need for �

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

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

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

next standard to become 

mainstream-8514/A, with 

its brilliant color resolution 

of 1024 x 768. 

Built around our award-

winning multiple fre­

quency technology, this 

one monitor automatically adjusts to frequencies from CGA all the 

way up to 8514/A. Which means even if you haven't moved up to 
MulL•Sy11c Is ;i. re111s11:rcd 1•adetM•k 01 NEC Tcchno1ogl<ls. Inc. 

8514/A yet, you have the opportunity to purchase a monitor through 
IBM PCIXTIAT. PS/2 and 851.f/A aro 1cgistered trademarks ol lne lnternllional Business Macnl11cs CorPOil!km. 

foresight, rather than hindsight. 
Macln1osn Is arogistc111d uademark or App le Com1l11leL Inc. 

Computers and Communications 



all the resolutions you'll need. �

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

digital control system that provides automatic screen configuration, 

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

memory that recalls your 

preferred screen settings. 

And it's also compatible 

with the IBM PC/XT/AT, 

PS/2 and the Macintosh 

computer systems. 

Now, since NEC is ready 

to accommodate even the newest graphics standard to emerge, 

maybe the real question is: Are you? 
NEC Is• reglsiore d 1radcma<k or NEC Corpo•llion. 

For literature call NEC at 1-800-826-2255. For details, call 1-800­
Maclnloshcompam:i111ty Includes Maclnloah 11. II•, llc .. and SE/ 30. 

FONE-NEC. And in Canada, call 1-800-268-3997. 
Cl989NECTechnOlog1es.IM:. 
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Y our looking at the strongest cus­
tomer assurance program in the 
industry- Tri-Star's Customer 

Assurance Program. Acustomer assurance 
program that's second to none. No one else 
stands behind their product with as much 
confidence as Tri-Star. No one. A lot of com­
panies talk about service...: but with 
you get it in writing. 

Tri-Star's confidence in the quality, work­
manship and reliability of the Flash Cache is 
reflected by these five comprehensive guar­
antees0

: 2Years Parts & labor Warranty 
60 Day Money Back Guarantee 1 Year On-
Site Service Overnight Parts Replacement 
life-time Toll Free Tech Support 

Another Tri-Star exclusive ensures your new 
Flash Cache computer is fully prepared, 
extensively tested, and thoroughly inspected 
before delivery. In addition you will receive 
MS-DOS, Microsoft Windows, and a 400 DPI 
mouse completely installed and custom con­
figured.Tri-Star Service, it is without peer. 

Circle 338 on Reader Service Cord 

FLASH CACHE 
FEATURES INCLUDE: 

• Intel 386/486 25MHz or 33 MHz Processor 
• 4MB of High Speed 32-bit DR.AM 

• 64K of Read/Write-Back SRAM Cache 
• 104MB Fast Access Hard Drive 
• l .2MB 5.25-inch Floppy. Drive 
• l .44MB 3.5-inch Floppy Drive· 

• 16-bit SVGA Graphics Card w/5 l 2K VRAM 
• 14" Multi-Scan 1024 x 768 Color Monitor 

• Microsoft DOS 4.01 & Windows 3.0 
• High Res 400 DPI Three Button Mouse 
• Quality 101 Enhanced Tactile Keyboard 

•Two Serial Ports & One Parallel Port 
• Fully DOS, Unix & OS/2 Compatible 

386/25 486/25
$2695 $3995 �
386/33 486/33 
$2995 $4695 �

-.THE BEST MIX OF 

SUPPORT, SERVICE, 

AND CUSTOMER 

SATISFACTION 

POLICIES OF ALL THE 

COMPUTERS IN THIS 

REVIEW. 

PC MAGAZINE �
JULY 1990 ,, �

�
TPll ,._STAFI
COMPUTER CORPORATION 
1.800.678-2799 

707 West Geneva �
, Tempe, Arizona ' �

85282 �
Tech Support �

1.800.688-TECH �
Telephone 602.829-0584 �

Fax 602.345.0110 · �
Monday - Friday �

7:00am-7:00pm MST �
Saturday �

9:00am-4:00pm MST �

All prices and spoclfications subject to wilh· 
out notice. Money Back guarantee does not include 
shipping charges. On-Site SetVice available in most 
U.S. locations. 2 Year Warranty includes system and 

All systems ha\11' been verified or cortilied 
to comply with pirt JS of the FCC rules. 



The IEF™can help you deve] �
unprecedented quality, prod �

"The IEF is a superior tool for implement­
ing Information Engineering because it 
integrates the entire process from planning 
through code generation. We're deploying 
the IEF throughout the corporation." 
David V. Evans 
Vice President 
Director, Information Systems 
J.C. Penney 

_I 

"The strengths of the IEF are clear-cut. 
One obvious quality advantage is that 
application changes are made to diagrams, 
not code. This ensures ongoing integrity 
-the specification always matches the 
executing system." 
Paul R. Hessinger 
Chief Technology Officer 
Computer Task Group 

"We are using the IEF to develop a new 
generation of manufacturing systems 
replacing over 300 existing systems. We 
estimate that IEF will increase our produc­
tivity by between 2-to-1 and 3-to-1 for 
new systems development.." 
Wal Budzynski 
Head of Operations, Systems/Computing 
Rolls-Royce 

"Our On-line Banking system has been in 
production for more than 12 months­
500,000 transactions a day-without a 
single code failure. And we had very few 
enchancements to do. Our users got what 
they needed the first time out." 
Mark Quinlan 
Senior Programmer/Analyst 
Huntington National Bank 

.'/ \ ;l. ' . 

ii 
J •l 1 ' . 

!1:_1) '\ 'I.· I ' 

"I've seen other CASE tools fail, so I raised 
the bar high when we evaluated the IEF. It 
passed with flying colors. I could not be 
happier with my decision to adopt the 
IEF company-wide." 
John F. Mott 
President 
AMR Travel Services 

"We used the IEF to rebuild our aging 
Frequent Flight Bonus system. With DB2 
tables of up to 52 million rows, we needed 
high performance. And we got it...98% of 
our transactions complete in less than 
3 seconds." 
Cloene Goldsborough 

. �Director of Data Resource Management 
TWA 

"To meet the dramatically reduced time­
to-market requirements for our products, 
we need high-quality systems that can be 
changed fast. That's why we've chosen 
the IEF as the CASE solution for our entire 
organization." 
John Pajak 
Executive Vice President 
Mass Mutual Life Insurance 

"Our users were extremely pleased when 
we finished our first project-a 60-trans­
action system-in one-half the budgeted 
time. We had tried interfaced CASE tools 
without success. IEF integration makes 
the difference." 
Giorgio Sorani 
Division Head - MIS 
Lubrizol 

"Our first IEF system was completed 
faster, and with fewer errors, than any 
system I've ever seen. If I had to go back 
to the old ways, I'd find another 
job ... outside the DP world. It means that 
much to me." 
Mogens Sorensen 
Chief Consultant 
Nykredit (Denmark) 



op information systems with �
uctivity and maintainability. �

The success of Texas lnstrutnents 
CASE product is proven-in the field. 
Major companies have used Tl's 
CASE product, the Information 
Engineering Facility™ (IEF™), for 
everything from rebuilding aging 
high-maintenance-cost systems to 
development of new enterprise­
wide strategic systems. 

Study shows zero code defects. 

The quality of IEF-developed 
systems is remarkable. In recent 
CASE research by The Gartner 
Group, application developers 
were asked to report the number 
of abends they had experienced. 
(An "abend" is a system failure 
or "lock-up" caused by code 
defects.) IEF developers reported 
zero defects-not one abend had 
occurred in IEF-generated code. 

Maintenance productivity 
gains of up to 1 O-to-1. 

In this same study, developers 
were asked to compare IEF 
maintenance productivity with 
their former methods. Of those 
responding, more than 80 percent 
had experienced gains of from 2-to-1 
to 10-to-1. (See chart.) 

Specifications always match 
the executing application. 

With the IEF, application 
changes are made to diagrams, 
not code. So, for the life of your 
system, specifications will always 
match the executing application. 
The Gartner Group research 
showed that all IEF users who 
reported making application 
changes made all changes at the 
diagram level. 

© 1990 TI 

IEF Maintenance Productivity 
Compared to Traditional Techniques. 
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Developers were asked ro compare IEF maintenance ro 
forme meWxls. 0 f chose responding, more than 80% 
reported p oductivity gains of from 2-ro-J ro 10-ro-l . 

Mainframe applications can be 
developed and tested on a PC. 

With our new OS/2 toolset, you 
can develop mainframe applica­
tions, from analysis through 
automatic code generation, on 
your PC. Then, using the IEF's 
TP monitor simulator and the 
diagram-level testing feature, you 
can also test these mainframe 
applications without ever leaving 
the PC. 

More environmental 
independence coming soon­
develop on PC, generate for 
DECNMS, TANDEM, UNIX. 

The IEF has generated applica­
tions for IBM mainframe environ­
ments (MVS/DB2 under TSO, 
IMS/DC, and CICS) since early 
1988. Soon you'll be able to 
develop systems in OS/2 and then 
automatically generate for other 
platforms. DECNMS, TANDEM 
and UNIX are scheduled for 
availability in 1991. More will 

rollow. We are committed to 
increased environmental indepen­
dence in support of the Open 
Systems concept. 

We are committed to standards. 

IEF tools and IEF-generated code �
will comply with standards as �
they emerge. We will adhere to �
CUA standards and to the prin­�
ciples of IBM's AD/Cycle and �
DEC's Cohesion-and we will �
support Open Systems environ­�
ments centering around UNIX. In �
any environment, the COBOL, C �
and SQL we generate adhere �
closely to ANSI standards. Our �
presence on standards committees �
helps us keep abreast of ANSI �
and ISO developments affecting �
the CASE world. �

Full-service support. �

Of course, our technical support, �
consultancy, training courses, �
satellite seminars, and other infor­�
mational assistance will continue �
apace. We also offer re-engineering �
and template services. This full­�
service support will remain an �
integral part of the IEF product. �

For more information, 
including a VHS video demo, 
call 800-527-3500 or 
214-575-4404. 
Or write Texas Instruments, 
6550 Chase Oaks Blvd., 
Plano, Texas 75023. 

TEXAS. 
INSTRUMENTS 

Information Engineering Facility and IEF are trademarks of Texas Instruments. Other product names listed are the trademarks of the companies indicated. 66106 



You're only as good as the tools you use. 
An excellent reason to acquire the new 

Microsoft®Windows·· Software Development 
Kit. Tools tailor-made to build applications for 

"" the huge new Windows market. 
Including a specially 

made CodeView®debugger for 
Windows that easily debugs 
even the largest applications. 

And all the "how td' 
help you'll ever need-from the 

extensive hard copy and online documentation 
to the sample source code to the comprehensive 
IBM®CUA style guide. 

Plus some sophisticated analysis tools 
and improved resource editors. 

All of which suggests that if you're not 

using our SDK, then you're trying to write tomor­
row's programs with yesterday's tools. 

But that's a situation you can easily fix 
with the following official code numbers: 

(800) 323-3577, Dept. M24. 
Call now to update your old kit with the 

Windows version 3.0 SDK at $150 per kit. Or call 
us just to answer your questions. 

The sooner you dial, the sooner you can 
really go to work on Windows apps. 

Instead of just toying around with them. 

(800) 323-3577 �
�

Making it all make sense· 
Offergood o ly in the SO United Stales.Pa)'J!le Iin US.funds (plus a$7.50 dhandlingfee and applicable soles tax). Please allow IUXJ lo four weeks{ordelivery. Cl/990 MicrocJ:. Corpora#on. All Microsoft, Codi!liewand tk Micr:::J:z. 

Corporation. IBM is aregislered trademark ofJntmratiana/ Business Machines orporation. CA PTA MIDNIGHrU tMregistend trademarll o/S 
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Research news and industry developments shaping the world ofdesktop computing 
Edited by D. Barker 

AM D's Replicant 386: It's Alive, It's Compatible 

A fter what seems like years of 
negotiation, litigation, and specu­

lation, Advanced Micro Devices 
(Austin, TX) has at last demonstrated its 
version oflntel's 386 processor. The 
company says its Am386DX, which 
clocks in at 20, 25, and 33 MHz, is 
completely pin- and instruction­
compatible with Intel's archetype. AMD 
is also working on a version of the 
386SX but said it's about three months 
behind the DX. If AMD can overcome 
legal and manufacturing difficulties, its 
replicant CPU will be the first real 
alternative source of Intel's popular, 
profitable chip. 

AMD designed the processor by 
reverse-engineering the Intel 386 and 
then implementing its logic in a static 
CMOS design, company officials said. 
AMD made no changes to the instruc­
tion set or performance characteristics 
of the Intel chip but did try to build a 
device that consumes less power. Ben 
Oliver, product-line director for AMD's 
Personal Computer Products division, 
said Intel's design for the 386 mini­
mized transistor count, often at the cost 
of raising power requirements. AMD 
implemented its design in 0.8-micron 
CMOS rather than Intel's I-micron 
CMOS. The Am386DX consumes 69 
percent of the power needed by the Intel 
386DX, Oliver said. 

Greater power savings will be 
possible using the Am386DXL, which 
has a zero-clock-rate standby mode, 
reducing power consumption to 
under I mA, Oliver said. An Intel 386 
running at 8 MHz, its lowest speed, 
consumes 133 mA. AMD officials said 
the DXL chip will be a natural in the 
portable computer market; Intel has a 
low-power version of the SX, but not of 
the DX. 

AMD plans to offer its 386 in a 
surface-mountable package as well as in 
the pin-compatible standard grid array 
package. The surface-mountable part is 
40 percent smaller than the standard 
part, making it attractive to designers 
working on notebook and other 
diminutive computers. 

During private meetings with BYTE, 
AMD showed engineering samples of 
its 386 running in two off-the-shelf 

systems: an IBM PS/2 Model 70 and a 
Compaq Deskpro 386/33. AMD 
officials said they had been testing the 
chips, with coprocessors, for over a 
month and had not yet hit any compati­
bility snags with software. To ensure 
compatibility, AMD tested the pin-out 
values of all the pins on its chip, for 
every clock cycle of every instruction, 
against the Intel 386. The company said 
its engineers were also very careful with 
timing tolerances to make them more 
conservative than even Intel's. 

BYTE's initial tests indicated that 
AMD has indeed developed a processor 
compatible with Intel's. The Am386 ran 
BYTE Lab benchmarks at exactly the 
rates expected from the Intel processors 
of the same speed. The Am386DX has 
run DOS, Windows 3.0, OS/2, Xenix, 
and several real-time multiuser operat­
ing systems without any problem, AMD 
officials said. 

The other big question is whether 
AMD will be legally allowed to sell the 
chip. At press time, this issue was still 
not resolved, but an arbitrator had ruled 
that AMD could use "386" as part of its 
product name. 

AMD had not decided on pricing or 
availability by press time. Company 
officials said AMD is not going to 
challenge Intel aggressively on price. 
"There is no reason to beat Intel on 
price; we have a better product," said 
Mike Webb, director of marketing for 
AMD's Personal Computer Products 
division. Intel's 386 prices currently 
range from $180 to $200. 

AMD is proceeding with sampling 
and says it's ready to go into full pro­
duction. The surface-mount chip will be 
available sometime this year, the 
company said. 

At least 20 computer makers have 
been testing the 386 clone. While none 
was ready to commit to AMD's chip, 
most PC manufacturers interviewed by 
BYTE said that they're interested. Price, 
performance, and compatibility were the 
issues they all mentioned. "Tandy has 
always used multiple vendors of the 
286, so I assume we'd use multiple 
vendors of the 386," said Tandy vice 
president John Patterson. 

- Owen Linderholm 

NANO BYTES 

Eastman Kodak (Rochester, NY) 
has come up with a series of 
development tools and utilities in­
tended to guarantee that color images 
on a computer screen look exactly as 
they'll appear when put on hard 
copy. Kodak is hoping that vendors 
of computer software and hardware 
adopt its new technology, called 
PhotoYCC-essentially a new 
method for representing color in 
digital form-and that it becomes the 
industry standard for representing 
color in digital form across software 
applications, computer platforms, 
and peripheral devices. The new 
Color Management System software 
products define the way individual 
components in a color desktop 
graphics system-including scanner, 
monitor, CPU, and printer-read 
colors in a computer application, 
effectively calibrating the equipment 
to accommodate for the way people 
see color. Because the system resides 
individually in both the application 
and the hardware in use, a Kodak of­
ficial explained, it is independent of 
device and operating system. Being 
able to predictably control the color 
space "has been lacking in the indus­
try for 20 years," said John Warnock, 
chief of Adobe Systems. 

Turbo Windows: Borland Interna­
tional (Scotts Valley, CA) is at work 
on a version of Turbo Pascal that 
will run under Microsoft Windows 
and produce true Windows applica­
tions. "Turbo Pascal for Windows is 
a hosted graphical interface for 
Windows," said Gene Wang, 
manager of Borland's languages 
unit; in other words, Windows 
provides the user interface. It uses 
the Multiple Document Interface for 
handling multiple files, he said. 
While a demonstration program was 
running in one window, Wang 
compiled and ran a Pascal adaptation 
of Charles Petzold's Hex Calculator 
application. The company will 
deliver Turbo Pascal for Windows 
sometime in the first half of this 
year, according to Wang. 
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IBM has become the thirteenth com­
pany to join the coalition promoting 
the DOS Protected Mode Inter­
face. The DPMI specification, first 
released last May, defines a standard 
for extended DOS programs to run 
in protected-mode, multitasking en­
vironments on Intel-based PCs, such 
as Windows, OS/2, Desqview, VP/ 
ix, and Unisys CTOS. Microsoft and 
Intel are the two major forces behind 
DPMI; other supporting companies 
include Borland, Quarterdeck, 
Locus, Lotus, Phar Lap, Ergo, IGC, 
Phoenix Technologies, and Rational 
Systems. The group has sent out 
about 2000 copies of the specifica­
tion, an Intel spokesperson said. 
DPMl-compatible products should 
be reaching users soon. 

The first laser printer to support 
Postscript Level 2 is slated to arrive 
in March. Dataproducts (Woodland 
Hills, CA) says its LZR 660 ($2995) 
can output images faster because of 
changes made to PostScript, not to 
the print engine itself. (The machine 
uses a Weitek RISC processor and is 
rated at 6 pages per minute.) Post­
Script Level 2 supports compression 
and decompression, so files can be 
sent faster to the printer. There is 
one problem: Very few software 
programs are capable of driving 
Postscript Level 2. Dataproducts has 
a program to help developers get 
printers early so that they can work 
on drivers. 

The Open Software Foundation 
(Cambridge, MA) has released its 
version of Unix to customer 
companies, but users won't see it 
until sometime later this year. In 
addition to the Mach kernel, OSF/1 
incorporates "significant portions" 
of IBM's version of Unix (AIX 
v. 3.1), commands from both Unix 
System V and Berkeley BSD 4.3, 
symmetric multiprocessing features 
from Encore Computer, and security 
features from Secure Ware. Many 
companies, including IBM, say 
they' II offer complete versions of 
OSF/l or features from OSF/l in 
their own versions of Unix but won't 
say when this will be. DEC could be 
one of the first, with an OSF /I-com­
patible version of its Ultrix variation 
of Unix by the middle of this year, 
DEC says. 

Breakthrough in Holographic Memory 
Could Transform Data Access 

R esearchers at Bellcore (Livingston, 
NJ) have developed a new laser­

based system that represents a break­
through in using holograms as computer 
memory and holds promise for dramati­
cally faster information access. The re­
searchers have built a laser semiconduc­
tor aJTay for retrieving holographic im­
ages, stored on a glass crys ta!, at speeds up 
to I gigahertz. 

Bell core's research, aimed at changing 
the way holograms-recordings of light 
patterns that represent an image-are re­
trieved, has yielded a chip the size of a 
thumbnail that contains an array of over 
1000 semiconductor lasers. The laser ar­
ray replaces the single scanning laser beam 
currently used for retrieving holographic 
images. Single scanning laser beams re­
quire large and expensive optical equip­
ment such as lenses, beam deflectors, and 
optical tables. According to Bellcore re­
searcher Ann Von Lehmen, the new laser 
array will replace the 8- by 12-foot optical 
table and associated reflectors and lenses 
in her laboratory. 

Belkore has tested its laser array by re­
trieving holographic images from a pho­
torefractive crystal made from lithium 
niobate and gallium arsenide. A single 
crystal, measuring I centimeter on a side, 
can store 10 million "pages of informa­
tion," each page containing 100,000 bits 
(a capacity of 1 trillion bits). Each "micro­
laser" in the array is associated with a 
single page of information and can re­
trieve it in less than a nanosecond. The 
information is recorded by dividing the 
light emitted from the laser into two beams 
of light and recording the phase and 
amplitude at their intersection in the pho­
torefractive crystal. Only one beam from 

the laser, called the "reference beam," is 
needed to retrieve the information from 
the crystal. Each laser measures 40-mil­
lionths of an inch across, allowing arrays 
to contain thousands of lasers. 

The next step is to develop "optical/ 
electronic interfaces" that convert the 
parallel data of the holographic image to a 
serial bit stream suitable for digital com­
puters. However, Von Lehmen says, the 
development of microchip-size laser-re­
trieval systems also presents the opportu­
nity to develop parallel data-access sys­
tems that would be much faster than serial 
interfaces in use today. 

Although the researchers have demon­
strated the retrieval ofseveral images with 
high fidelity, they have not been able to 
retrieve more than a few. They hope to 
retrieve 500 to 1000 images from a single 
crystal while maintaining high fidelity. 

Bellcore has not developed a way to 
store these images, but Microelectronics 
and Computer Technology (Austin, TX) 
is doing complementary research in that 
area (see the September 1990 Microbytes 
and the November 1990 BYTE). MCC is 
using crystallite arrays rather than single 
crystals for storing holographic data. These 
crystallites eliminate crosstalk and signal 
weakening problems associated with large 
photorefractive crystals. According to 
MCC' s Jerry Willenbring, MCC is enthu­
siastic aboutthe breakthrough atBellcore. 
"We're working on a commercial optical 
system," says Willenbring, "and the use 
of a micro laser array is certainly a more 
advanced approach." It is possible that 
Bellcore's laser array will show up in a 
commercial product from MCC within 
the next few years. 

-Nick Baran 

SPARC Is Turning into a Blaze 

I t's not the rabbit-like proliferation of 
DOS machines that IBM spawned 

with its PC, but this year will bring a 
substantial increase in the number of 
Unix systems based on Sun's SPARC 
architecture. At least 10 companies ex­
hibited SP ARC machines at the recent 
Comdex, and at least 10 more compa­
nies have SPARC machines in the 
works. These RISC computers will be 
compatible with Sun's Sparcstation 1 or 
1+,but they will vary in price and per­
formance. 

Many of these systems will be based 
around the Sparkit chip set and proces­
sor from LSI Logic. CompuAdd, 

Hyundai, Tatung, and RDI/TriGem 
expect to ship new desktop and laptop 
models soon. These systems will all be 
compatible with Sun's Sparcstation 1 
and will be able to run DOS applica­
tions using Insignia Solutions' Soft-PC 
emulator. Some of the other companies 
planning to build computers around LSI 
Logic's chips include Northgate, 
Chicony Electronics, DCM Data 
Products, DTK Computer, lntelecsis, 
Sampo, and Twinhead. Opus, whose 
earlier RISC system was based on 
Motorola's 88000 chip, has moved to 
LSI Logic's SPARC CPU for its newest 
Unix workstation, as well as for an add­
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For 25 years, Epson,. printers 

have placed ink on paper with 

fine-crafted precision and ever­

increasing speed. Each character 

as impressive as the last. A feat 

that Epson 24-pin printers have 

Do anything 
and you would 

accomplished 15 trillion times over. 

Today, dot matrix is the most 

widely used printing technology 

in business. Of course, the most 

widely used dot matrix printers2 Year Warranty 
are made by Epson. The veryJust one rnore rneasure ofhow 

dependable your Ej1son j1rinter will be. 

Twu year a\'ai lahk·o n all Epson prin11.:rs, cxn:pl !he 1.Q-'.l550 ;:rnci UFX. Series which offer a onC-)'Car li111i1cd w;irranl)'· Epson is a regislered 1rademark of Seiko Ep!mn Corporation. SmanP;uk and 



l5 trillion times 
be good at it, too. 

company that invented them two decades ago. skillful SmartPark'" paper handling. These and 

Epson printers-from dot matrix LO laser to other conveniences make operating an Epson as 

inkjet-are the epitome of reliability. But where flawless as the printing. 

there is brawn , there is also a brain . Consider We could go on. But you already have 15 

Epson's ingenious SelecType'" control panel and trillion reasons LO choose an Epson. 

Engineered For The Way You EPSON 
Sdt_·r' l\ p c: are trackmarks of Epson Americ1. Inc © I mm. t:pson Amcric1. Inc .• 2780 l.111ni1a Bini.. Torr.1111.:c:. CA (800) 922·8911 . 
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Neatest trick of the month? Trans­
computer (Sunnyvale, CA) has 
shown a SO-MHz 486 running on a 
25-MHz 386 board. (The company's 
main product is a module that lets an 
Intel 486 run in a 386 system.) To 
get the 50-MHz speed, Transcom­
puter is using a 25-MHz 486 
speeded up to 50 MHz with the help 
of a Velox Ice Cap refrigeration 
module. The current 486-PX 
module, which runs at the same 
speed as the motherboard, is a $486 
PC board about 2 inches square with 
pins to plug into a 386 socket on the 
bottom and a 144-pin socket to take 
a 486 on the top. The logic and other 
chips needed to do the conversion 
are buried in a layer of epoxy. 
According to George Zweifler, vice 
president of sales and marketing at 
Transcomputer, the setup has run re­
liably in their tests. Zweifler admits 
the 50-MHz 486 is mostly an 
attention-getting device. 

JYACC (New York City), maker of 
the JAM application development 
environment, plans to ship ·a Motif­
based development tool sometime 
this quarter. The not-yet-named 
software will let you construct Motif 
interfaces and access underlying X 
widgets, but you will also be able to 
compile applications down to 
character mode. JY ACC says the 
software will permit "seamless 
integration" to multiple databases; 
the current JAM product accesses 
Sybase, Oracle, Ingres, and Rdb. 
Later this year, JY ACC plans to 
release versions of the tool for Open 
Look and Microsoft Windows. 

Edson Labs (Waltham, MA) is 
going to incorporate the Speedo 
font-scaling technology of type 
house Bitstream (Cambridge, MA) 
into its Continuous Edge Graphics 
chip (see the October 1990 Micro­
bytes). The CEG chip is designed to 
plug into a VGA board and sharpen 
the images on the screen. With 
Bitstream's Speedo, the chip will be 
able to scale outline fonts for display 
and printing. The CEG chip will 
process Speedo-produced bit maps. 
The two companies are also working 
on an OEM version of FaceLift, 
Bitstream's commercial package for 
generating scalable type within 
Windows applications. 

in board that turns an AT into a SPARC 
machine. 

One of the most unusual SPARC ma­
chines slated to arrive this year is a 
portable designed by Research, Devel­
opment & Innovations (San Diego, CA), 
and manufactured by Korean giant 
TriGem. In addition to being a Unix 
system, the 12-pound BriteLite also 
runs Macintosh software. 

"We emulate 68030 Macintosh 
software calls in a SPARC environment 
purely in software," making no use of 
Macintosh ROMs, RDI president Rick 
Schrameck said. "Any I/O port call is 
done as if it 's SPARC because we want 
to keep the speed up in there . ... We 
make no calls the way the Mac does 
internally; we can't, because our I/O is 
totally different." The company also 
emulates the Mac ROMs in software, he 
said. RDI has not run into any incom­
patibilities yet, but some may exist with 
more hardware-dependent things like 
32-bit software, Schrameck conceded. 
No one has yet managed to legally 
emulate the Mac except by using 
original Mac ROMs. 

Schrameck said the system takes "a 
performance hit from 15.8 to 2.5 MIPS 
to do the emulation," which he said is 
better than with a plain Mac. The 
BriteLite can also run DOS software 
using Insignia Solutions' SoftPC. 

Solboume, the company that built the 
first SP ARC clone and designed its own 
processor, recently brought out a new 
model. Toshiba has designed a SPARC 
laptop around its own chips. One of the 
most unusual (and expensive) systems is 

coming from Meiko World, which is de­
veloping multiprocessing computers 
that can use any combination of 
SP ARC, Intel i860, and Inmos T800 
transputer chips. Several other compa­
nies have announced SPARC com­
patibles, including Mars, Solarix, and 
!CL-raising the number of SPARC 
cloners to at least three times what it 
was six months ago. 

One major test of a SP ARC system is 
whether it can pass SPARC 
lnternational's SPARC Compliance 
Definition. SCD 1.0 is based on 
complete compatibility with the Sun 
Sparcstation 1. Some of the systems that 
have passed so far include the Sol­
bourne S4000, the Mars Mariner 4i, and 
Tatung's color workstation, which was 
unwrapped at Comdex. Many of the 
other systems haven't passed yet 
because they're still in an early stage of 
development, said SPARC International 
president Bob Duncan. He expects that 
most SP ARC clones will eventually be 
SCD-compliant. "It will not be long 
before an end user won't buy a system 
that doesn't have the compliance label 
on it," he added. 

This wave of new SPARC adoptees 
could help establish SPARC as a 
standard architecture for Unix worksta­
tions. It's not just the numbers; the list 
of SPARC cloners includes companies 
from all over the globe. "What we see 
now in the SPARC market is a move­
ment in reality from a proprietary 
architecture ... to an open architec­
ture," Duncan said. 

- Owen Linderholm and Larry Loeb 

Chips' Chip Breaks High Cost of Video Windows 

A t least one component of 
multimedia computing will soon 

drop in price. Chips & Technologies 
(San Jose, CA) has developed an IC that 
will drastically cut the cost of hardware 
for displaying windows of live, motion 
video on a computer screen. Companies 
adopting this new $40 chip will be able 
to build video windowing boards for 
about $150 instead of $500, C&T 
officials say. That means users will be 
paying in the neighborhood of $500 to 
$800 to get capabilities that now cost 
more than $2000. A C&T engineer said 
that the chip replaces about $300 worth 
of gate arrays and other devices. 

C&T's new PC Video chip incorpo­
rates all the logic for taking a digitized 
image, putting it in a window, and 
controlling its size, shape, and 
location."We have integrated the logic 

of a two-board device down to a single 
chip on a half-size card," said Steve 
Chen, vice president ofC&T's Media 
Group. This one piece of silicon does 
the scan rate conversion, input cropping 
and scaling, memory timing, windows 
management, frame buffering, color 
keying, and other operations that require 
additional circuitry on current products. 
A board using the chip would also need 
a digitizing chip set, memory, and 
assorted logic. 

One thing missing is a compression 
chip, which Chen said C&T is "working 
on." He wouldn't commit to a delivery 
date, but he suggested that it would be 
sometime in the first half of this year. 

The prototype board that C&T dem­
onstrated was able to take incoming live 
video (from a video camera), digitize it 
on the fly at 16-bit resolution, and then 
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The IBM PS/2 can �
reallygeta presentat · 

IIlOVIllg. 

ANNOUNCING AUDIOVISUAL 
ADRENALINE: FULL-MOTION 

VIDEO FOR THE PS/2. 

Ifone picture is worth a thousand 
words, consider the impact of thirty pic­
tures per second. That's the inspiration 
behind the IBM® PS/2 M-Motion Video 
Adapter/A'." It lets you import full-

motion, full-color video 
from a variety of video 
sources, and show it on 
your Personal System/2® 
display screen. A remarkable achievement, 
but it's only the beginning. 

overlaying graphics, narration, 
even an electronic order form. 

SOUND Is ALso PART 
OF THE PICTURE. 

The M-Motion adapter is a 
highly capable audio facility, too. 
You can capture sound and music, 
live or recorded, then mix and 

synchronize it with your visuals, 
all without stepping away from 
your desk. 

LET I TTELL You 

THE STOPPING POWER OF A �
MOVING IMAGE. �

Once it's on the PS/2® screen, your full-motion video 
image is as versatile as any other multimedia visual. You can 
window it, overlay text and computer graphics on it, and 
control the color, brightness, size and screen location. 

With M-Motion video, the impact of any TV image, from 
news footage to a rap video, can be part of your multimedia 
presentation. You can use a wide variety of video sources: 
NTSC or PAL, videodisk, live camera or any VCR. Imagine a 
sports training program that queries an athlete about his 
recent performance, then shows him the appropriate workout 
sequence from a videodisk library. Or a new product presenta­
tion that combines videotape of your product in use, plus text, 

The IBM M-Motion Video Adapter/A, like the entire family of 
PS/2 MultiMedia products, is superbly qualified to tell you 
about itself in text, graphics, animation, music and sound. For 
a free videocassette demonstration, and the name of an IBM 
Authorized Dealer near you, call I 800 255-0426, ext. 131. 

How're you 

going to do it? 
PS/2 it! 

==-=-=· 
--- ·­

IBM, Personal System/2 and PS/2 are registered trademarks andM-Motion Video Adapter/A is a trademark of lnlemational Business Machiles Cofpofation. © 1990\BM Corp. �
While PS/2 MultiMedia products do deliver a level of visual and that defies description oo the printed page, have us to remind you that your PS/2 will not ac1uaUy become airborne. �

Circle 139 on &ader Service Card 
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The 486M PC. It may be alittle 
™ Never before has this much A 486 microprocessor-based PC has 

U U been plugged into a everything it takes to run today's high­rnrn business PC. powered applications. And run them the 
Presenting the Intel 486micro­ way you need to-simultaneously and at 

processor-a veritable powerhouse that's lightning speed. 
been harnessed for business. Plus, it's compatible with the hard­

©1990 Intel Corporation. 
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Save over 40% off the single copy price by subscribing now to BYTE! Your paid 
subscription will include BYTE'S annual IBM PC Special Issue. 

D Payment Enclosed D Bill Me Later 

Address _______________________________ 

City__________________ State ________ Zip _____ 

No-Risk Guarantee: If dissatisfied, cancel anytime for a full 100% refund. 
Your subscription will start in 6-8 weeks. 
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more power than you're llSed to. �
ware and business applications you already 1-800-548-4725 and ask for "The 486 Micro­
own, so you won't spend any extra time or processor Means Business" brochure. 
money on training. 

The 486 PC. Plug it in and start shock­ inter
ing the corporate world. 

For additional information, call The Computer Inside.™ 
486 is a trademark of Intel Corporation. 
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Lotus hopes to buy its way into the 
world of Windows word processing 
by acquiring Samoa (Atlanta), de­
veloper of the Ami programs. Lotus 
has no Windows applications yet; 
Samna has what's considered one of 
the best. Samna founder Said Mo­
hammadioun was championing 
Windows back when it was the 
Rodney Dangerfield of windowing 
environments, shipping Amf in 
1988. Underthe terms of the 
proposed "definitive merger agree­
ment," Lotus will pay approximately 
$65 million (or $18.84 per share of 
Samna common stock) to acquire 
Samna. 

Apple Computer (Cupertino, CA) 
has switched on a toll-free telephone 
line to help "solve customer 
problems." The new phone service, 
available weekdays from 6 a.m. to 5 
p.m. Pacific time, "is not designed to 
be a technical support hotline, but 
instead, is an extension to the com­
prehensive Apple customer relations 
effort," the company said. The new 
Customer Assistance Center "solves 
the problem of people being unable 
to get satisfaction from their dealer," 
Apple spokesperson John Cook said. 
The number is (800) 776-2333. 

Multimedia pioneer MacroMind 
(San Francisco) plans to bring out 
software that allows OS/2 users to 
"play back" presentations produced 
with the company's Director 
program. Right now, Director users 
can run Director presentations on a 
Macintosh or on a PC running 
Windows 3.0. Director is a Mac­
based software package for integrat­
ing video, audio, still images, and 
other media. Plans call for player 
software for Unix platforms and for 
the Commodore Amiga. 

Nice toys, eh? DEC founder Ken 
Olsen once scorned personal 
computers as "toys," but now DEC 
is coming out with a multiprocessing 
server system based on Intel 486 
CPUs. The oddly named application 
DEC 433MP is designed to run SCO 
Unix with multiprocessing exten­
sions, but there's no reason it 
couldn't use versions of Net Ware or 
OS/2 LAN Manager in uniprocessor 
mode or when they support multi­
processing in the future. 

smoothly scale and move it on the VGA 
screen. The card was pumping out the 
full-color moving video at 30 frames 
per second, C&T officials said. A PC 
Video board can put up multiple 
windows of various sizes, but only one 
window can be running motion video; if 
you want to have moving images in 
several windows, you can daisy chain 
the boards. 

The chip can position a window 
anywhere on a screen, tied to an x,y 
coordinate or keyed to a particular 
color. A board using PC Video supports 
input formats such as NTSC, PAL, 
RGB, and SVHS, meaning that it can 
take images from common devices such 
as TVs, VCRs, video cameras, and laser 
disk players; input resolutions of up to 

1024 by 512 pixels; and interlaced and 
noninterlaced outputs. PC Video can 
scale images in one-sixty-fourth 
increments, so you can have a picture as 
small as a postage stamp or as large as 
the full screen, rather than being limited 
to quarter-, half-, or full-screen video. 

Chen said the company is "getting a 
lot of calls" from manufacturers 
interested in putting PC Video on their 
boards. The first product built around 
the chip will come from New Media 
Graphics (Billerica, MA), whose Super 
VideoWindows digital video board will 
sell for $695. Comparable products, 
such as IBM's M-Motion Video and 
VideoLogic's DVA-4000 boards, cost at 
least three times that. 

-D. Barker 

In Focus Puts New Twist on Color LCDs 

I n Focus Systems (Tualatin, OR) will 
soon start offering monitors incorpo­

rating its patented passive-matrix LCD 
technology. Although active-matrix 
displays are considered the color display 
technology of future computers, 
particularly laptops, In Focus says its 
"subtractive" approach to the older 
passive-matrix technology delivers 
better-looking color LCDs today. 
Companies pioneering active-matrix 
color displays, such as Sharp and the 
IBM/Toshiba joint venture, are still 
perfecting their designs and manufactur­
ing processes, and their costs are much 
higher. 

In Focus's triple-supertwist-nematic 
(TSTN) LCD is based on three LCD 
panels-one cyan, one magenta, and 
one yellow-aligned and stacked 
together. When all pixels are off, the 
backlight shines through to produce 
white on the screen. As the .33-mm 
square pixels are turned on (darkened), 
they subtract different portions of cyan, 
magenta, or yellow from the white light 
to get other colors. In Focus says this 
produces sharper images and deeper 
colors. The new display demonstrated 
by In Focus appeared bright, viewable 
from all angles, and rich in color. The 
designers say that the color quality is 
partially due to each TSTN pixel being 
a single, fully saturated color. 

The company's new monitors, com­
patible with IBM PC and Macintosh 
systems, are capable of displaying up to 
4913 colors at a resolution of 640 by 
480 pixels. There are two models, both 
with 10 Y2-inch diagonal screens: One 
displays up to 4913 colors; the other, 64 
colors. The display technology used is 

based on that in In Focus's color 
overhead projector panels. 

One advantage to this technique is 
that the displays are easy to manufac­
ture, in quantity, using off-the-shelf 

TSTN TECHNOLOGY 

True colors 

Yellow 
LCD 

Magenta 
LCD 

Cyan 
LCD 

parts. They also don't bring the low­
yield problems associated with active­
matrix LCDs, says In Focus founder 
Steve Hix. Part of the problem, Hix 
says, is that each active-matrix panel 
incorporates a million interconnects; if 
one fails, you get a dead pixel on the 
screen. Another benefit of these 
monitors over regular CRTs is that they 
emit no extremely low frequency 
electromagnetic radiation, Hix said. 

One disadvantage ofTSTN is its slow 
response to moving video images. The 
response time of the display is between 
200 and 250 ms. In Focus hopes to have 
reduced that to about 80 ms by the end 
of next year, a speed good enough to 
handle moving screen images. Also, the 
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Now you can �
use the mcredible �

powerofWmdows 3.0 �
to goofoff �

Net Re 
Cost of 
Re seari 
Sales a 

The New Microsoff Entertainment 
Pack for Windows™ gives you seven spiffy 
games. Each one designed for pure, unproduc­
tive fun. And all accessible in seconds from 
any other Windows product. 

Which means you can go right from 
juggling numbers, to juggling 

, those funny little blocks in 
Another click ofthe 

mouse, and you can go from 
typing a letter to testing your 
nerves on Minesweeper. Or ____,.

-..- 1 , honing yourskills onTicTactics. 

Or becoming seriously addicted to one of two 
new kinds of solitaire. 

Equally entertaining is IdleWild, the 
screensaver with seven radical selections. From 
a race through space, to a pattern that slices, 
dices, and scrambles your screen. 

Now get to work. Call us at (800) 541-1261, 
Dept. Pll, and ask us all about the Entertain­
ment Pack. We'll do our best to give you a com­
pletely frivolous answer. 

Afietosoft· �
1Y1aking it all make sense­



What does Compaq give 386 users �
who ex ect the moon? �

Giving demanding users 
the best PC possible is a 
tradition at Compaq. 
Atradition we upheld 
when we introduced the 
world's first PCs based 
on Intel's 386 and 386SX 
microprocessors. And a 
tradition that continues in 
our comprehensive line of 
desktop PCs. 

Within this line you'll find six different levels of 
386 performance and affordability. And a PC designed 
to give you the perfect balance of features and power. 
You'll find the reliability and compatibility you've 
come to expect from Compaq. Plus the flexibility to 
choose from a wide array of optional features. 

You'll also find an Authorized COMPAQ Computer 
Dealer, who's trained to match the right peripherals 
and software with the right PC. And to tailor a solution 
to your exact needs. All at prices that are more 

competitive than ever. 
Come look at the COMPAQ 

DESKPRO 386N Personal Computer, 
for example. It's a full-function PC 

with breakthrough 
features for networked 

environments. As a 
stand-alone PC, its 
16-MHz 386SX 
microprocessor 
handles all of the 
general business 
applications our 

other 386SX-based PCs 
run.With so many integrated features, you can take care 
of your expansion needs using only two slots. 

And it comes with a host of unique network 
features like multilevel security, making it the best 
full-function PC for connected environments. All of 
this fits neatly into a space-saving design. 

The COMPAQ DESKPRO 386s 
Personal Computer is also designed 
to handle general business 
applications. Its 16-MHz 386SX 

microprocessor gives you exceptional 386 
performance. And its 32-bit architecture lets you 
run today's popular business software. It also 
offers the flexibility to run tomorrow's advanced 
business software. 

COMPAQ, DESKPRO, Rcgis1c1cd U.S. Paten! andT1adcrnark Oflit'c. Producl names mcnlioncd herein may be tradcrna1ks aruVor lfadl'marks of other companies.{)1990 Cornpa11 Compuler Cmporn.tion. All rights reserved. 



The �
stars. �

Project 
managers 
and other 
general 
business 
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1 ­ It's the perfect 
personal 
computer for 
people who 
are serious 

users will find everything they need number crunchers, administrators 
to manage databases and speed through complex 

spreadsheets in the COMPAQ 
DESKPRO 386S/20 Personal 
Computer. It delivers the maximum 
in 20-MHz 386SX performance and 

a broad range of integrated features. 
The COMPAQ DESKPRO 386/20e Personal 

Computer is for experienced users. It's perfect for 
demanding applications like presentation graphics. 
And it's loaded with high­
performance features like an 
advanced cache architecture. 
So it runs up to 50% faster than 
other 20-MHz, non-cached 386-based PCs. 

For users doing similar jobs, but with more 
stringent performance needs, we offer the COMPAQ 
DESKPRO 386/25e Personal Computer. Its 25-MHz 
32-bit performance lets you fly through financial 
analysis as well as other demanding applications. 

who manage massive loads of 
information and engineers who 
work on generating complex two-
dimensional CAD drawings. 

At the most demanding level of 

· 

386 computing are 
the power users who do graphic-intensive applications 
like 3-D CAD drawings and other performance­
intensive applications. These people need the kind of 
high performance that the COMPAQ DESKPRO 386/33L 
Personal Computer delivers. It 
combines the fastest 386 chip 
with high-performance 
And it lets you easily upgrade to the 
power and performance of a 486 chip. 

If you're looking for the 386 desktop PC that simply 
works better for whatever you do, call 1-800-231-0900, 
Operator 129. In Canada, call 1-800-263-5868, Operator 129. 

CDHIPAQ 
It simply works better. 
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RIP Z-1000: Zenith Data Systems 
(Mount Prospect, IL) has abandoned 
its plans to sell a multiprocessing 
Unix system. The company an­
nounced the Z-1000 well over a year 
ago but has now decided to leave the 
multiprocessing business to its parent 
company, Groupe Bull. 

Hercules takes RISC: Hercules 
Computer Technology (Berkeley, 
CA), known primarily for its PC 
monochrome cards, has teamed up 
with A Quest (Santa Clara, CA) to 
develop graphics cards using Intel's 
i860 64-bit RISC processor. 

The U.S. government has virtually 
eliminated controls on the export of 
certain high-speed computers to the 
Soviet Union. Under the latest rec­
ommendations being considered by 
COCOM (the Coordinating Commit­
tee for Multilateral Export Controls), 
most personal computers based on 
the Intel 486, as well as many 
graphics workstations, could be 
exported to the Eastern Bloc. 

AT&T's Unix System Laboratories 
is opening a center in Summit, NJ, 
where software vendors can certify 
System V release 4 applications on 
various hardware platforms, includ­
ing Intel, MIPS, Motorola, and 
SPARC. 

Looking for scientific information 
from Japan? The National Science 
Foundation (Washington, DC) is 
now offering free searches of Japan's 
National Science Center for Science 
Information System (NACSIS). The 
database contains information on 
research activities funded by the 
Ministry of Education, Science, and 
Culture, as well as development at 
universities. American knowledge 
seekers can request a search by 
phoning the NACSIS operator, 
between 1 and 4 p.m. (EDT), at 
(202) 357-7278. 

Virtual book: Harcourt Brace 
Jovanovich (New York) plans to 
publish a book next year on virtual 
reality cowritten by one of its 
foremost explorers, Jaron Lanier. 
Lanier, founder of VPL Research, 
was paid a six-figure advance for the 
manuscript on "alternative sensory 
realities," the publisher said. 

monitors require a 50-watt direct 
backlight rather than the diffuse 
backlight used in most portables today; 
the new cold cathode backlights aren't 
direct enough to work with the In Focus 
displays, which means that the displays 
currently use a lot of power. 

In Focus has licensed its TSTN 
technology to an unnamed U.S. laptop 
manufacturer for products that are 
expected to appear in late 1991. Hix 
said the company will have a high­
resolution color display later this year. 

- Owen Linderholm 

Telecommuting Gets Boost from Industry, Feds 

R epresentatives of industry and 
government have united to 

promote the concept of telecom­
muting-people doing their work at 
remote sites such as home, for example, 
with the assistance of computers and 
telecommunications. The new organiza­
tion, Telecommuting Solutions for 
America (Washington, DC), hopes to 
help implement ideas and technical 
standards for telecommuting. 

TSA founder Rich Thoma says tele­
commuting improves the quality of life, 
is better for the environment, and in­
creases productivity. "We're not talking 
about a futuristic dream," he said. "The 
technology exists for companies and 
government agencies to establish 
significant telecommuting programs 
today." The Environmental Protection 
Agency estimates that if 5 percent of 
Los Angeles commuters telecommuted 
one day per week, it would eliminate 
4 7,000 tons of pollutants and 205 
million miles of travel annually. 

Link Resources, a research firm, says 

that over three million Americans spend 
35 or more hours a week working from 
home, and some 22 million work partly 
from home or from satellite locations. 
According to Jeff Garbers, director of 
development at Crosstalk Communica­
tions, a telecommunications software 
maker, this is now possible because all 
the factors have "started coming 
together on a widespread basis: cost­
effective personal computers, easy-lo­
use communications products, and 
reliable and inexpensive services." 

The federal government is repre­
sented in the group by the EPA, the De­
partment of Transportation, the Office 
of Personnel Management, and the 
General Services Administration. Each 
agency has pledged to encourage tele­
commuting both for its own employees 
and as public policy. Companies that 
support the new organization include 
MCI, Tigon (a subsidiary of Ameritech 
Corp.), U.S. Sprint, Novell, Hewlett­
Packard, and Northern Telecom. 

-Allan Davidson and Jan Z{ff 

Superfloppy Drive Will Work with Regular Disks 

T he first very high-density floppy 
disk drive to work with regular 

floppy disks is scheduled to arrive this 
month. Insite Peripherals (San Jose, 
CA) plans to start shipping limited 
quantities of its Floptical disk subsys­
tem, which can store 20.8 MB on 3Y2­
inch floppy disks. But the drive can also 
read and write 720K-byte and 1.44-MB 
floppy disks, the company said. 

Insite's Floptical disk drive uses 
embedded optical tracks and a closed­
loop servo motor to dramatically 
increase the storage capacity of a 
magnetic floppy disk. Because it can 

both read from and write to 720K-byte 
and 1.44-MB media, it could become a 
standard A drive without making the 
installed base of drives and disks 
obsolete. 

The drive offers an average seek time 
of 65 ms and a data transfer rate from 
the Floptical disk drive of 1.6 MBps, 
lnsite says. When operating on older 
media, the transfer rate drops to 600 
Kbps or 1.2 MBps. 

Volume production is planned for 
April 1991, the company said. The 
OEM price is $325. 

- Andy Reinhardt 

MAKE THE NEWS IN '91. Ifyou, your company, or your research group is 
working on a new technology or developing products that will sign{ficantly affect 
the world ofmicrocomputing, we'd like to write about it. Phone the BYTE news 
department at (603) 924-9281. Or send a fax to (603) 924-2552. Or write to us at 
One Phoenix Mill Lane, Peterborough, NH 03458. Or send E-mail to "microbytes" 
on BJX or to "BYTE" on MCI Mail. An electronic version ofMicrobytes, offering a 
wider variety ofcomputer-related news on a daily basis, is available on BIX. 
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GATEWAY 2000 SYSTEMS �

12MHZ 286VGA 
• � 80286- 12 Processor 
• � 1MB RAM 
• � l.2 MB 5.25" Dri ve , 
• � l.44 MB 3.5" Drive 
• � 40 MB 17ms IDE Drive 

with 32K Cache 
• � 16 Bit VGA wi th 512K 
• � 14" 1024 x768 Color Monitor 
• � l Parallel/2 Serial Ports 
• � 101 Key Keyboard 
• � MS DOS 3.3 or 4.0 l 

$1495.00 

25MHZ 386CACHE 
• � 64K Cache RAM 
•� 4 MB RAM 
• � l.2 MB 5.25" Dri ve '""rn"'· 

Cll OH.: t: 

• � l.44 MB 3.5" Drive 
• � 80 MB l7ms IDE Dri ve 

wi th 32K Cache 
• � 16 Bit VGA with 1MB 
• � 14" 1024 x 768 Color Monitor 
• � l Parallel/2 Serial Ports 
• � 101 Key Keyboard 
•� MS DOS 3.3 or4.0l 
• � MS WINDOWS 3.0 

$2695.00 

BEST BUY 
• Same features as our 33 MHz 
386 VGA system except this 
machine has an 80 MB l7ms 
IDE Drive instead of the 200 
MB l5ms IDE Dri ve. 

$2795.00 

GATEWAY 386SX 
•� 4MB RAM 
• � l.2 MB 5.25" Drive 
• � l.44 MB 3.5" Drive 
• � 40 MB l7ms IDE Drive 

with 32K Cache 
• � 16 Bit VGA with 51 2K 
• � 14" 1024 x768 Color Monitor 
• � 1Parallel/2 Serial Ports 
• � 101 KeyKeyboard 
• � MS DOS 3.3 or 4.01 
• � MS WINDOWS 3.0 

$1895.00 

33MHZ 386VGA 
• �64K Cache RAM II 
•� 4 MB RAM 
• � 1.2 MB 5.25" Drive 
• � l.44 MB 3.5" Drive 
• � 200 MB l5ms IDE Drive 

with 64K Multi-Segmented Cache 
• � 16 Bit VGAwith 1MB 
• � 14" 1024 x768 Color Monitor 
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Object Orientations 
I just read Brad J. Cox's stimulating arti­
cle "There Is a Silver Bullet" (October 
1990). His analysis hits the software cri­
sis dead center. 

It is interesting to note the resistance of 
typical programmers to creating modu­
lar systems, as well as to investing the ef­
fort in making modules and programs 
user-friendly. Commercial software is 
certainly making strides toward being 
user-friendly (but not toward modular­
ity). Programmers still appear to think 
that it is unprofessional to make their 
work accessible to users, much Jess to 
other professionals. This appears to be 
true even of those programmers who 
create modules for their own use. 

The modular approach is certain to be 
attacked by programmers as demeaning 
by changing a highly skilled occupation 
into one that merely produces useful ob­
jects. However, the definition of useful 
objects, of collections of useful objects, 
and of hierarchies of useful objects is a 
higher-level and more difficult skill than 
programming. 

Chris E. Kuyatt 
Sandy Spring, MD 

I fear that Christopher M. Stone and Da­
vid Hentchel reflect their Jack of experi­
ence in the banking industry when they 
argue that the object-oriented approach 
is not the right thing for bank accounts 
("Database Wars Revisited," October 
1990). After spending many years lead­
ing software development efforts for 
large banking systems, I can assure you 
that there is almost no area in computing 
that can benefit as much as banking ap­
plications. 

Why? Because the central profitability 
issue for a bank is being quick to market 
with new products (e.g., a new type of 
bank account). New accounts are clones 
of old ones with minor modifications. 
Take IO COBOL programmers and six 
months using traditional technology to 
implement a new product, and you can 
find yourself clobbered by competitors 
who have grabbed your market share. 

Yet, in a few weeks, using inheritance 
as an example, a new account type can be 
up and running and fully tested. No 
competitor can beat this using conven­
tional technology. 

In addition, version testing is extreme-

There ls 
a Silver Bullet 
A ifubl.Jtrfol m'Olulion ha.tal Oii 
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ly useful to a bank. New products must 
be tested against a clone of a real data­
base to look at profit-margin effects. 
Using conventional technology requires 
setting up a completely independent test 
database, which involves a Jot of time and 
expense. By the time you are done, you 
always get somewhat ambiguous results, 
because a real production database is far 
too large and time-sensitive to accurately 
duplicate. 

With version testing, the marketing 
department can run as-if scenarios 
against the real database and throw away 
the test versions after the results have 
been analyzed, all without affecting pro­
duction. 

The authors are correct in assuming 
that someone should not be able to check 
out an account using optimistic Jocking, 
allowing someone else to update it while 
it is in use. However, using object-server 

WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. 
Letters two pages in length or under have a 
better chance ofbeing published in their en­
tirety. Address correspondence to Letters 
Editor, BYTE, One Phoenix Mill Lane, Pe­
terborough, N H03458. You can also send let­
ters via B/Xmailc/o "editors. " 

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

technology, at the bank where I work, we 
implemented pessimistic Jocking with 
transaction processing performance an 
order of magnitude faster than relational 
systems and three times faster than 
benchmark results from a number of the 
best hierarchical database management 
systems . 

The auditors were ecstatic with object­
server technology that could store meth­
ods in the database. Using methods as 
triggers, they could submit encrypted 
rules to the bank that caused certain ac­
counts or certain transactions to be mon­
itored. The database would automati­
cally generate encrypted reports to be 
returned to the auditors or, alternatively, 
send a mail message to the auditor that 
something suspicious was going on. 

The trigger approach is the most ad­
vanced auditing scheme currently avail­
able, because transactions can be moni­
tored without the knowledge of the 
banking staff and completely indepen­
dently of any COBOL application pro­
grammer's code. Only the database de­
signers know how the public/private key­
encryption algorithms are generated, 
and even they can't crack the auditors' 
encrypted audit requests or the encrypted 
reports generated by the system. 

Jeffrey V. Sutherland 
President, Object Databases 

Cambridge, MA 

The Object Lessons section (State of the 
Art, October 1990) was excellent, and it 
contained enough technical information 
for me to sink my teeth into. 

I would like to comment, however, on 
a recurring theme in this sort of subject 
area. I like to call it the Evangelical 
Theme. Simply put, it refers to support­
ers of some new concept (in this case, ob­
ject-oriented programming) believing 
that their method is going to revolution­
ize computing and that no one will use 
the old way ever again. I detected quite a 
bit of evangelism in some of the articles 
in this section. 

I am what one of your authors would 
call a synthesist. That basically means 
that I recognize the inescapable fact that 
no one system, technology, or method­
ology is appropriate to all programs. For 
the most part, people do not write data 
acquisition software in Scheme, and 
they don't write database software in 
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FORTRAN. Why? Because neither of 
those languages is appropriate to the task 
at hand. 

A similar argument applies to the 
present "objective" craze. Object-ori­
ented languages and techniques are use­
ful for modeling object-oriented prob­
lems, like the manipulation of desktops 
or message-passing simulations. Does 
this mean that you can't use C++ to do 
numerical analysis? Of course not. But it 
does mean that C++ or Smalltalk or 
Xlisp may not be the appropriate tool for 
the job. 

I liked the way your articles gave Ob­
jective-C equal time alongside C++ . 
Many programmers think that Objec­
tive-C is in some way better that C++, 
and the debate is still not over. 

GarrettA. Wollman 
South Burlington, VT 

read BYTE because it goes into ad­
vanced topics sufficiently to stretch my 
mind; the comprehensive object-oriented 
programming (OOP) material in your 
October issue puffed my mind up like a 
balloon. 

In spite of my reverence for Edward 
Yourdon's knowledge and ability com­
pared to mine, I disagree with some of 
his comments in "Auld Lang Syne." I 
approach analysis and programming by 
looking for the tool that will do the best 
job for what I want to do. I won't use a 
pipe wrench to drive a nail (well, I will in 
an emergency), and I won't use a ham­
mer to put in a screw. IfOOP in one area 
does the job better, I'll use it; if it does 
not, I won't. Saying that structured pro­
cedural programming is always right is 
as foolish as saying that OOP is always 
the answer. 

However, I do believe that OOA (ob­
ject-oriented analysis) is a very benefi­
cial shift of paradigm. It forces us to be 
sure that we really understand the sys­
tem. I can't design it ifl don't understand 
what it does or how it does it. 

Your articles on OOP and OOA/OOD 
(object-oriented design) really helped 
me understand the subject better. 

Thomas J. McCarthy 
Indianapolis, IN 

More from the Summit 
The quote from Bill Gates ("BYTE Sum­
mit," September 1990) saying that chaos 
"doesn't impact computers" absolutely 
flabbergasted me. That is the equivalent 
of saying that disease is irrelevant to the 
development and use of the microscope. 

If not for the invention of computers, 
chaos would be nothing more than the 
constant annoyance that, despite our 
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"great" knowledge, seems to constantly 
foil the best computed predictions of 
mice-using people. Chaos is seeing the 
forest for the trees. 

We in medicine have been constantly 
confounded by the perceived imprecision 
of nature. Why do some people with vir­
tually identical environments develop 
cancer? Why do some survive while 
others perish? 

Computers made the science of chaos 
possible. Computers are the microscope 
of the future. A science discovered on 
computers and that defines the universe 
certainly deserves more than a few gra­
tuitous lines in BYTE's prediction of the 
future. Chaos theory is important to 
computing because it will yield ways to 
make computers do (not simulate) things 
of which we now just barely dream. 

Thank you, BYTE; you've been my 
companion for 15 years. I hope you'll be 
here for many more years to come. Con­
gratulations on your birthday. 

Dr. Kenneth D. Hackmeyer 
Cleveland, OH 

The BYTE Summit is about the future, 
and, according to the "experts," the fu­
ture is bright. Computers will be more 
powerful, cheaper, faster, smaller, and 
so much a part of our lives that we won't 
even notice them anymore . 

Come on, BYTE, tell us something we 
don't already know. You chose to talk 
with people involved with the industry 
for many years. Why didn't you ask 
those "experts" to take a look back and 
reflect on the impact of the work they 
have done? Better yet, why didn't you ask 
users about that impact or about what 
they would like to see in the future? That 
kind of feedback could be useful and 
healthy. 

Although it makes a cursory nod to so­
cial issues, the BYTE Summit is mainly 
an ode to technological progress, by a 
bunch of insiders cheering themselves on 
to a bigger and better future. I can't be­
lieve I read the whole thing. 

Sarah Brehm 
Madison, WI 

Recycling Rebuttal 
"To Refill or Not to Refill" (July 1990, 
p. 142) contained inaccurate statements 
and did not tell the whole story. 

As a result of the introduction of 
Canon laser printers and copiers that use 
a replaceable cartridge containing the 
drum and toner supply, an entire indus­
try has sprung up since 1985 to recycle 
used Canon toner cartridges. There were 
problems in those early days, with most 
cartridge refillers using the "drill and 

fill" method. This simply meant drilling 
a hole in the cartridge, dumping out the 
old toner, and filling the cartridge with 
new toner. The results were not always 
satisfactory, and the industry obtained a 
bad reputation. 

"Drill and fill" was soon replaced by 
a remanufacturing process that was a vast 
improvement; however, the problem of 
parts wearing out (particularly the opti­
cal photo coupler [OPC] drum) was still 
an obstacle in consistently providing a 
quality product to the end user. 

About a year ago, new technology 
caused some dramatic changes. You 
stated that the life of the OPC is limited. 
This is true, especially as it relates to the 
original OEM drum. However, cartridge 
recyclers now have available to them a 
new "super drum" that allows a car­
tridge to be recycled as many as 10 to 20 
times with no noticeable drum wear. 
There are also replacement corona wires, 
wiper blades, and related products to en­
sure quality. Most cartridge recyclers 
indicate on the cartridge the date and/or 
the number of times a recycle is com­
pleted in order to monitor the life of the 
cartridge. 

Because most cartridge recyclers 
guarantee their product (many even 
guarantee a minimum number of refills), 
it is not necessary to require that the re­
cycler return the exact cartridge you sent 
him, although most recyclers will work 
with you should you require that the orig­
inal be returned. 

Regardless of what a manufacturer's 
service representative tells you, using a 
recycled cartridge will not void your 
warranty. Manufacturers' official policy 
[often] states that if a refilled cartridge 
causes any damage, the warranty won't 
cover repairs caused by that cartridge. 
There is no record of damage caused by 
properly recycled cartridges during the 
industry's five-year history. Properly re­
cycled cartridges can cause no more 
damage than a brand-new cartridge . 
Most cartridge recyclers will provide a 
guarantee in the event that this should 
happen. 

Cheryle White 
President, American Cartridge 

Recycling Association 
Miami, FL 

Alternative Operating Systems 
Thank you for your reviews ofalternative 
operating systems to OS/2, Unix, and 
DOS extenders. However, I was very dis­
appointed in Ben Smith's review of OS­
9000 ("From a Tiny Kernel . . . ," Sep­
tember 1990). There were no compar­
isons of the size of the kernel, or of the 
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speed of doing common operations ver­
sus QNX, Xenix, or Unix. No mention 
was made of the ability to install, re­
move, or modify drivers without regen­
erating the kernel. 

Also, Smith stated, "You probably 
won't be using OS-9000 for your com­
mon PC applications." Why not? The ar­
ticle was supposed to be about alternative 
operating systems, right? 

Ramer W. Streed 
North Mankato, MN 

My article was not a review, so my intent 
was to give a brief description ofan oper­
ating system, not to compare operating 
systems. 

To do what you are asking, we would 
need to develop an independent set ofap­
erating-system benchmarks that tested 
the common advanced features of each 
operating system. That's a task that I 
would suggest as a doctoral project for a 
Ph.D. in computer science. 

-Ben Smith 

Hyperion Huzzahs 
Once upon a time, there was a marvelous 
little machine called the Hyperion and a 
marvelous word processing program 
with it, called In:scribe. The program 
did all the basic things that most people 
want. It did not do a bunch of things that 
pretty sophisticated people want, but the 
trade-off was that the program was virtu­
ally idiot-proof and took only a few min­
utes to master. The secret was the use of 
softkeys that were displayed on-screen in 
a cascading sequence. It was a delight to 
use. 

Do you know of any program now 
available that uses this system? If so, I'd 
like to know where lean get it. The near­
est I have come is Microsoft Word. Also, 
is ln:scribe for the more advanced ver­
sions of MS-DOS still commercially 
available anywhere? 

P. M. Pitfield 
Westmount, Quebec, Canada 

Ahh ... another fan of the Hyperion. In 
tracking down the current whereabouts of 
In:scribe, I keep running into more and 
more die-hard fans of the Hyperion por­
table. Dynalogic Info-Tech (the develop­
er of the Hyperion) disappeared some 
time ago, changing its name and merging 
several times. The technology behind /n:­
Scribe is currently part ofthe NTM Menu 
Manager interface from Diligence Tech­
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nologies. Now known as Notemaker, the 
program has been turned into an ASCII 
system editor, and while it still uses f unc­
tion keys, it no longer has the cascading 
key sequences that were the Hyperion's 
trademark. Too bad, too, as that idea 
was a popular one used in a number of 
commercial products. Hewlett-Packard 
used it in its 64000 series development 
system, and when I worked for Coleco, 
we used it on the Smart software family 
for the Adam. Maybe we 'LL see it again 
someday. 

In the meantime, Comterm (93 Hymus 
Blvd., Pointe Claire, Quebec H9R IE2, 
(514) 694-4332) is still handling service 
on the Hyperion. The service division is 
undergoing a name change even as we 
speak, but ifyou contact the people there 
at the above address, they'll put you in 
touch with the right people.-H. E. 

A Luggable Beast 
As I read through "15 Years of Bits, 
Bytes, and Other Great Moments" (Sep­
tember 1990), I was surprised to see a 
reference to the IBM 5100 that was an­
nounced in 1975. I have one of these 
"luggable" machines collecting dust in 
my garage because my wife refuses to let 
me bring it inside. When I told her it 
originally sold for around $9000, she 
was still not interested. 

As I contemplate selling the beast, I 
am curious to know what you thought I 
could sell it for today. Is it a collector's 
item, or should I consider using it as a 
boat anchor? 

Douglas G. Jones 
Valparaiso, Fl 

I know exactly what you 're talking about. 
I have a dozen or more machines, some 
dating back to before the 5100. They 're 
neat to have, and it certainly seems like 
they should be worth something. Get a 
stout chain ready-I'll get to the 5100 in 
a second. 

There's a fairly booming business in 
used equipment nowadays. If you 're 
looking to buy or sell equipment, you can 
contact the Boston Computer Exchange 
(P. 0. Box 1177, Boston, MA 02103 
(800) 262-6399). The people there have 
set standard prices for common equip­
ment, and for a $25 fee, they will ap­
praise any unusual stuff The BCE didn't 
have a listing for the 5100. 

Another place to check is in one of the 
used computer listing books. The Nation­
al Association ofComputer Dealers pub­
lishes the Computer Bluebook of whole­
sale and retail prices. You can order the 
book directly ((800) 223-5264) for 
$15.95. A more detailed book is avail­

able from Orion Research (1315 Main 
Ave., Durango, CO 81301, (303) 247­
8855) for $124. 95. 

Back to the 5100. None of the listing 
books shows the 5100. A specialty ma­
chine like the 5100 has no real value as 
an everyday machine, unless you happen 
to need one specifically. That makes it 
hard to find a buyer. A curiosity seeker 
might give you $25 for it, while someone 
who has built an entire testing facility 
around one might offer you $1000 or 
more. You might take out an ad in the 
paper and see who bites. Basically, we 're 
talking Boat Anchor City here. 

Since the machine was built back in the 
1970s, it's one hefty beast. It's probably 
worth a fair amount for scrap value. You 
might contact some scrap dealers and sell 
it for enough to buy you and your w(fe a 
nice dinner out. Ifyou want to see it used 
by someone, the folks at Orion Research 
recommend that you contact the National 
Christina Foundation for the Blind and 
Disabled ((914) 738-7494). It's a charit­
able organization that helps get dona­
tions (i.e., used computers) directly to 
people who can use them. The group 
doesn't resell the equipment, but it finds 
a good home for it. 

Someday, I expect we 'LL be getting let­
ters from people who need to find out 
what their old 486s are worth. It's sad, 
isn't it ?-H. E. 

On Pascal's Trail 
I am trying to learn Pascal. Can you rec­
ommend a few textbooks on the subject? 

J. D. St. John 
Oak Creek, WI 

If you've made up your mind to learn 
Pascal, the first thing you should do is 
buy a good Pascal compiler. It will in­
clude your most important resource: the 
language reference. Many compilers also 
come with tutorial books or floppy disks. 

A few popular compilers are f ram Bor­
land International (1800 Green Hills 
Rd. , P. 0. Box 660001, Scotts Valley, CA 
95066, (408) 438-8400); IBM (Old Or­
chard Rd., Armonk, NY 10504, (800) 
426-2468); Jensen & Partners Interna­
tional (1101 San Antonio Rd., Suite 301, 
Mountain View, CA 94043, (800) 543­
5202); MetaWare (2161 Delaware Ave., 
Santa Cruz, CA95060, (408) 429-6382); 
Microsoft Corp. (1 Microsoft Way, Red­
mond, WA 98052, (800) 426-9400); and 
Micro Way (P. 0. Box 79, Kingston, MA 
02364, (508) 746-7341). 

When you order, you should also ask 
about any companion books for the spe­
cific compiler you choose. 

Pascal is no longer the hot language it 
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asenic, Epson, IBM and Diablo 
. emulatioi:is."' · �

Fonts: 28 Internal Fonts-14 available �
in both portrait and landscape. 1\vo �
slo s for optional font cards. �
Paper Handling:1\vo 250-Sheet �
Cassettes with Manual Feed. �
Resolution: 300 Dots Per Inch. �
RAM: 512K Standard, expandable �
to 4.5MB. �

, Interfaces: Centronics Parallel and 
" RS-232C Serial. 
·· c 

•HI' and Laserjet Series II, Epson. l!l,\I, I liahlo, Adobe and f'ostScript, ,\IS· llOS, UNIX and are trademarks or tradtlJ!larks of Hewlett-i"&ckard Co., Seiko Epson Corp., 
lntemational Business Machines Inc., Xerox .. Adobe Inc., Microsoft Corp., AT&T, amlAppleComputer Inc., respectively. ••Letter size, text.mode, ·553 image area, all originals. 

ISpecifications are subject to change wi thout notice.] 
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ASK BYTE 

once was. Some publishers-such as the 
Waite Group, which put out very good 
Pascal books in the past-are no longer 
carrying titles on the subject. 

Holt, Rinehart & Winston (301 Com­
merce St., Suite 3700, Ft. Worth, TX 
76102, (800) 776-2606) Im discontinued 
a fine book on Pascal by James Peters. 
The company still has some Pascal books 
in its catalog, so you can give the people 
there a call. 

Osborne/McGraw-Hill (2600 10th St., 
Berkeley, CA 94710, (800) 227-0900) 
has some titles geared toward Borland's 
Turbo Pascal. Sybex (2021 Challenger 
Dr., Suite JOO, Alameda, CA 94501, 
(800) 227-2346) has an introductory 
book on Pascal as well as titles covering 
Microsoft's Quick Pascal. For other 
books on Quick Pascal, call Microsoft 
Press (P. 0. Box 97200, 10700 Northup 
Way, Bellevue, WA 98009, (800) 888­
3303). You can call any or all of these 
publishers and request a catalog. 

-S. D. 

OOPHelp �
At British Steel, we are looking into ob­�
ject-oriented programming, and I need a �
comprehensive text for reference. �

I have long been a convert to BYTE 
and would like to know if you could 
either recommend a sensible book or 
quote me a price for a collection of BYTE 
articles packaged up that I could refer to 
in my work on a pilot project. 

Gary R. Pead 
South Yorks, U. K. 

I love to answer reader requests that are 
so easy. 

The October 1990 State ofthe Art sec­
tion is devoted to object-oriented pro­
gramming. 

There are quite a few OOP books out. I 
suggest you browse through a bookstore's 
technical section. Here are some titles to 
look for: 

• Designing Object-Oriented Software 
by Rebecca Wirfs-Brock, Brian Wilker­
son, and Lauren Wiener (Englewood 
Cliffs, NJ: Prentice-Hall, 1990). 
• Object Oriented Program Design with 
Examples in C++ by Mark Mullin 
(Reading, MA: Addison-U,i?sley, 1990). 
• Object-Oriented Turbo Pascal by Alex 
Lane (Redwood City, CA: M&T Publish­
ing, 1990). 

-S. W. 

CAI Search 
I am looking for authoring software for 
developing CAI courseware on the PC. 

Would you please let me know the names 
and addresses of reputable manufac­
turers and the names of their products. I 
would also appreciate it ifyou could send 
me the address and telephone of Kinko 
Academic Software. 

Dr, Ivan Tomek 
Nova Scotia, Canada 

Authoring software continues to evolve 
on the PC The coming year should bring 
some exciting products. For now, there is 
Authorware Professional for Windows 
(Authorware, 8500 Normandale Lake 
Blvd., Minneapolis, MN 55437, (612) 
921-8555); Guide (Owl International, 
Inc., 2800 156th Ave. SE, Bellevue, WA 
98007, (206) 747-3203; ask for Sharlene 
or Julie); konAuthor (Aimtech Corp., 77 
Northeastern Blvd., Nashua, NH 03062, 
(800) 289-2884); and Quest (Allen Com­
munications, 5225 Wiley Post Way, Suite 
140, Salt Lake City, UT 84116, (801) 
537-7800). 

I cannot find a listing for Kinko Aca­
demic Software. Perhaps one ofour read­
ers has the information. Any takers? 

-S. D. 

Faster, Please 
Help! I have an upgrade question that 
probably is answered in Computer Sci­
ence 101, but for which I can't find an 
answer locally. 

I own a Leading Edge Model D that 
works fine for me. I added an Amdek 
600 color monitor, a 30-MB hard disk 
drive, and an Epson 24-pin printer. 
However, my wife has gotten the geneal­
ogy bug, and some of the sort routines on 
her program are taking too long to run . 
Ergo, I want to speed up the machine. 

I considered using a 286 board, but I 
was told that I could double the operating 
speed by using a V20 CPU. I would prob­
ably have to upgrade the RAM chips and 
would need a new ROM, but I can't find 
out which one. 

I wrote to Leading Edge in Westbor­
ough, Massachusetts, back in July but 
never received an answer. So, if some­
one at BYTE could run the solution by 
me, I surely would appreciate it. 

Sure, a 486 or even a 386 would be 
nice, but I have neither the money nor the 
need for a new machine, so my D and the 
Heath H-89 will keep on doing fine. 

Jose C. Cabanillas 
Orange Park, FL 

You've been misinformed. The V20 CPU 
is a direct replacement for the 8088. You 
don't need faster RAM chips or a new 
ROM BIOS. At most, the new CPU would 
give you a 5 percent increase in comput­

ing power. Plugging a 286 speedup board 
into your computer may work, depending 
on how old your Model D is. Early 
models had bugs in the BIOS ROMs, and 
they may not work with speedup boards. 
You could try the speedup with the pro­
viso that you could return the upgrade if 
it didn 't work. 

Leading Edge was bought out by Hyun­
dai Electronics, and support for the 
Leading Edge is practically nonexistent. 
Good luck. -S. W. · 

It Kept Going, and Now It's Gone �
I have an Epson PX-8 laptop computer �
that I have used to good effect on busi­�
ness trips here and overseas since 1983 . �
It is just the right size to fit in my brief­�
case and carry along without constantly �
reminding me of its presence. �

My problem is that the rechargeable 
battery has finally given up the ghost. 
Where can I find replacement batteries 
for the PX-8 and for the separate 3 1h­
inch floppy disk drive? 

DavidM. Dacus 
Chantilly, VA 

Epson still carries replacement batteries 
and parts in its catalog. You can bring 
your machine to any sales and service 
center and have the battery replaced. If 
you'd rather do it yourself; a number of 
service centers will sell you the parts di­
rectly. You can reach Epson 's Accesso­
ries division at (800) 873-7766. The peo­
ple there will give you the name of a 
service center in your area. 

One place you might try is Transaction 
Equipment in Yorba Linda, California, at 
(714) 970-7881. Thepeoplethereseemto 
know anything you'd ever want to know 
about the PX-8. Unfortunately, the PX-8 
accessories are no longer available, but 
that machine was fairly popular, and ser­
vice should be available for a long time to 
come. Just remember that as parts be­
come less and less common, they become 
more and more expensive. That battery 
you need won't be cheap.-H. E. 

FIXES 

• The price of a single-user PC license 
for the Pick operating system ("Pick: OS 
or DBMS?" November 1990) was incor­
rect. The correct price is $495. 
• As careful readers of the time line 
(" 15 Years of Bits, Bytes, and Other 
Great Moments," September 1990) well 
know, the importance of the original 
IBM PC cannot be overstated. • 
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SPARCstation'" 2. If you 
think limits were made to be 
exceeded, this is your kind of 
machine. 

After all, it exceeds all our 
own limits. Last year, SPARC­
station 1 broke every record for 
price and performance. And 
became the best-selling work­
station in history. Byfar. But we 
went right back to the drawing 
board. And created the entire 
SPARCstation 2 line. 

POWER YOU CAN ACTUALLY USE. 

To begin with, you get twice 

the performance. Forabout the 
same price. 28.5 MIPS. 21 
SPECmarks. And 4.2 MFLOPS. 
You can even have up to 96MB 
of RAM. And as much as 
7. 6GB of mass storage. 

But more than just a hot 
engine, you get everything 
else you need to do your job. 
Unbelievably real graphics. 
Easy networking. A huge 
selection of software. And 
complete expandability. 

Put all that together, and 
you get the kind of power you 
can actually use. 

THE WHOLE LINE IS AWESOME. �
THE PRICES AREN'T �

Just look at SPARCstation 
2GX. It gives you ultra-high 
speed at no extra cost. And 
brings a whole new level of 
performance to X-window 
applications. So it's ideal for 
electronic publishing. Financial 
analysis. Andforanyonewho 
has to work with 2-0 and 3-0 
wireframe applications. 

And that's just the most 
basic color model. Weve also 
built SPARCstation 2GS. It lets 

• 1990Sun Microsystems, In c. Sun Microsystems and the Sun �k�>�~�o� .ire rrgiskred tr,1dem<1rks. tmdSun, SunOS,Open\\1indows, 0C'sk5l't.1nd Cumpull'rs th al network people are tradC'm,u\.:.s. of Sun �~ �\�'�i �C�T�o�s�y�s �t �e �m�s�,� lnc. SPARCstation and SP.l.RCw.ire 



you create 3-D solid images 
in 24-bit true color. It's the 
kind of machine you hate to 
share. And from now on, you 
won't have to. 

At the high end, there's 
SPARCstation 2GT. It does all 
the above, but it's been tuned 
especially for PHIGS, which 
is the highest standardfor 3-D 
graphics on the planet. So it 

THE WHOLE THING MAKES �
PERFECT STRATEGIC SENSE. �

At Sun, we make a full line 
of SPARC-based systems. From 
the lowest-cost RISC/UNIX® 
workstation in the world to 
servers that support hundreds 
of users. They're all binary 
compatible. And they're built to 
run the most widely accepted 

solids modeling programs. 
And the most popular PC soft­
ware. And with our OPEN 
LOOK® interface, you'll spend 
less time learning the system. 
And more time on your real job. 
If you'd like to know more, 
call usatl-800-821-4643. (From 
California, 1-800-821-4642.) 

And we'll give you a better 
machine to strive with. 

runs five times faster than the standards for workstations. 
GS. With all this, it gives you On the subject of software, • suna level of image quality you've there are more than 2100 

mi crosystems 
never seen at anywhere close SPARCware'" applications. In­�
to its price. cluding all the most popular Computers that network people.'" �

are trademarks of SPARC lnlemational. Inc., licens.ed exdusiwly Ill Sun Microsystems, Inc. SPARC products art' based on an archill'Clurc dt•\·rlopcd by Sun Micrnsysh.'ms, Inc. OPEN LOOK is a registered trademark of UNIX Syslem Laboratories. Inc. 
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WHAT'S NEW �
HARDWARE • SYSTEMS 

486 EISA in a Tower 

CCS Custom Computer 
Systems has introduced 

its CCS 486-25c EISA com­
puter. The 25-MHz system has 
six EISA slots for bus-master 
devices, as well as one 16-bit 
and one 8-bit slot. 

The CCS 486-25c uses a 
Mylex MAE486-25 mother­
board with a Phoenix BIOS. 
The board provides 128K bytes 
of static RAM write-back 
cache in addition to its 8K-byte 
internal cache. The 4-MB 
80-ns single in-line memory 
modules on the board are ex­
pandable to 32 MB. A Weitek 
WTIA 167 math coprocessor 
socket is also provided. 

The CCS 486-25c has two 
floppy disk drives (one 5 1A­
inch, one 31h-inch), a Con­
ner Peripherals CP3200F 212­
MB SCSI drive, and a real­
time clock/calendar with 
battery backup. Housed in a 
30- by 10- by 29-inch tower 
case with 12 half-height 
drive bays, the CCS 486-25c 
has a 375-W power supply. 
Options are available. 
Price: $9999. . 
Contact: CCS Custom Com­
puter Systems, Inc. , 191 
Wood port Rd. , Sparta, NJ 
07871, (201) 729-6762. 
Inquiry I271. 

Two SPARCs 

The 25-MHz Solarix/4 
Personal Workstation Plus 

(Solarix/4 PW+) operates at 
18 MIPS; by replacing its 
credit-card-size processor 
module, called the A-Module, 
you can upgrade to 40-MIPS 
performance. 

The Solarix/4 PW+ uses 
both the SPARC 32-bit SBus 
and the SPARC 64-bit MBus 

The CCS 486-25c EISAfeatures a Mylex MAE486-25 
motherboard with a Phoenix BIOS. Its 128K bytes ofwrite-back 
cache provides zero-wait-state operation. 

and provides 8 to 32 MB of 
RAM using standard single 
in-line memory modules. You 
have the option of adding 
from 64 to 128 MB with 
Solarix SIMMs. 

Available as a mini-tower 
with an internal bay support­
ing up to six half-height pe­
ripherals, the Solarix/4 PW+ 
works as a stand-alone unit 
or as part of a network. It 
comes with 8 MB of RAM 
and a 17-inch monochrome 
monitor. A second config­
uration offers a 104-MB SCSI 
internal hard disk drive, a 
17-i nch monochrome monitor, 
8 MB of RAM, and a 1.44­
MB floppy disk drive. 
Price: Standard configura­
tion, $6995; configuration 

with SCSI internal hard disk �
drive, $7995. �
Contact: Solarix Systems, �
46791 Fremont Blvd., Fre­�
mont, CA 94538, ( 415) �
659-1544. �
Inquiry 1272. �

T he Mariner 4i is a work­�
station that combines the �

power of SPARC technology �
with DOS accessibility, all in �
one box. The heart of the �
Mariner 4i is a Sun-compatible �
SPARC workstation, but be­�
cause it's based on a standard �
ISA bus, you can add an op­�
tional DOS module for full �
DOS compatibility. �

According to Mars, the 25­
MHz Cypress SPARC CPU 
provides 16.8-MIPS perfor-

SPREAD THE WORD 
Your new product is important to us. Please address information to 
New Products Editors, BYTE, One Phoenix Mill Lane, Peter­
borough, NH 03458. Better yet, use your modem and mail new 
product information to the microbytes.hw or microbytes.sw 
conferences on B!X. Please send the product description, price, 
ship date, and an address and telephone number where readers can 
get more information. 

mance. Add the plug-in DOS �
module, and you get a 386 �
processor with cache, VGA �
display capability that runs in �
a window of the SPARC �
screen, and up to 8 MB of �
RAM . The module includes �
four PC bus connectors that �
let you use AT peripherals. �
Price: Diskless unit with �
16-inch monochrome moni­�
tor, $5995; unit with DOS �
module, 19-inch color moni­�
tor, and 207-MB hard disk �
drive, $10,995. �
Contact: Mars Microsys­�
tems, P.O. Box 1080, Mars, �
PA 16046, (412) 934-1040. �
Inquiry 1273. �

A Smaller EISA 386 
for Small Businesses 

In addition to 33-MBps 
burst DMA transfers, the 

25-MHz Micro Express ME 
386-EISA system offers 14 in­
dependently programmable 
channels. It comes with 1 MB 
ofRAM, a 1.2-MB floppy 
disk drive, and one serial and 
one parallel port. It is housed 
in a mini-tower case. 

A Phoenix EISA BIOS is 
included on the motherboard, 
with an expanded memory 
manager and disk caching as 
standard features. The sys­
tem and video BIOS are trans­
ferred to shadow RAM to in­
crease performance. The 
standard 8 MB of RAM is 
expandable to 16 MB with an 
8-MB add-in board. 

The ME 386-EISA accom­
modates six 32-bit EISA ex­
pansion cards and two 8-bit 
ISA cards. It has a socket for 
an Intel 80387 or Weitek 
WTL3 l 67 math coprocessor. 
Price: $1799. 
Contact: Micro Express, 
1801 Carnegie Ave., Santa 
Ana, CA 92705, (800) 642­
7621 or (714) 852-1400. 
Inquiry 1274. 
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HARDWARE • PERIPHERALS 

A Hand Scanner 
for PCs and Macs 

T he M800 Pl us, an 800­
dpi hand scanner, lets you 

scan an image as small as a 
postage stamp and retain the 
full details of the image. For 
use with PCs and Macs, it pro­
duces 64 levels of gray and 
12 halftone patterns. 

With the M800 Pius's in­
verse image function, you can 
create special effects. The 
PC version includes PC Paint­
brush Plus and CAT Reader 
OCR; a special PC version, 
M800W Plus, is compatible 
with Windows 3.0; the Macin­
tosh version includes Digital 
Darkroom and Scanlink. 
Price: PC version, $459; 
Macintosh version, $549. 
Contact: Marstek, Inc., 
17795-F Sky Park Cir., 
Irvine, CA 92714, (714) 
833-7740. 
Inquiry 1275. 

Eight Keys 
to Easy Typing 

Vatell is offering an alter­
native to the QWERTY 

keyboard: the Accukey. The 
2-pound, eight-key unit is 

Marstek's 800-dpi hand scanner works with PCs and Macs 
to let you scan stamp-size images and create special effects. 

ergonomically designed and 
about half the size of a conven­
tional keyboard. According 
to Vatell, an average user can 
learn to touch-type on it in 3 
to 4 hours following the tutori­
al included with the unit. 

Each key has three states: 
forward, backward, and neu­
tral. You produce characters 
by using one finger of each 
hand to form two-finger 
chords. Your fingers always 
rest on the same keys, and 
your palms rest on the base 
of the unit. 

The Accukey performs all 
the functions ofother key­

boards and is compatible with �
all types of computers and �
CRT terminals, according to �
Vatell. �
Price: $500, including a �
multiuser tutorial. �
Contact: Vatell Corp., P.O. �
Box 66, Christiansburg, VA �
24073, (703) 961-3576. �
Inquiry 1276. �

An Upgrade Kit 
Long on 
Compatibility 

A hard disk drive kit for 
your PC that offers a total 

upgrade solution and easy in­
stallation is available, accord­
ing to its manufacturer, Mi­
cropolis. Called the PC PAK 
(Performance Advantage 
Kit), each kit contains a high­
speed ESDI controller or a 
SCSI host adapter, software, 
hardware, and an installation 
guide. 

Compatible with PC-DOS, 
Novell, Xenix, and Unix sys­
tems, the PC PAK comes in 
half-height (180-MB or 380­
MB) and full-height (760­
MB or 1.2-gigabyte) capaci­
ties. The hard disk drives 

feature read-ahead caching and �
command queuing. They �
carry a mean-time-between­�
failures rating of 150,000 �
hours, according to the �
manufacturer. �
Price: $1895 to $5895, de­�
pending on configuration. �
Contact: Micropolis Corp., �
21211 Nordhoff St., Chats­�
worth, CA 91311, (818) �
709-3300. �
Inquiry 1277. �

Remote Audio 
Control 
for Your Mac 

Based on VLSI technol­
ogy, Mirror Technol­

ogies' CDR-10 CD-ROM/ 
audio player offers full audio 
support and an embedded SCSI 
interface. The company 
packages the unit with its cus­
tom remote-control software, 
which controls the audio por­
tion of the CD-ROM. 

The CDR-lO's 350-ms ac­
cess rate lets you use it with 
any Macintosh. You can also 
attach it to an audio system via 
RCA jacks. The audio player 
has variable volume control 
and reads any disk written in 
HFS High Sierra ISO 9660 
standard format. Each unit 
comes with a 30-day guaran­
tee, a one-year warranty, and 
lifetime technical support. 

Price: $697. �
Contact: Mirror Technol­�
ogies, 2644 Patton Rd., Rose­�
ville, MN 55113, (800) 654­
5294 or (612) 633-4450. �
Inquiry 1278. �
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WHAT'S NEW 

HARDWARE • ADD-INS 

Fly Through 
Your Graphics 
with These Cards 

According to National 
Design, the Volante 

Series intelligent graphics 
controller cards, based on 
the Texas Instruments 
TMS34020 graphics proces­
sor, have a processing speed 
50 percent faster than cards 
based on the TMS340 10 pro­
cessor. The cards are also 
equipped with application­
specific I Cs. 

Volante cards are available 
for ATs and compatibles and 
for the VMEbus. They in­
clude an AutoCAD software 
driver and are designed to 
handle all major graphics envi­
ronments. Able to support 
256 active colors from a palette 
of 16.7 million, they have a 
maximum resolution of 1280 
by 1024 pixels. 

The cards' standard 5 l 2K 
bytes of DRAM is expandable 
to as much as 4 MB; their 
l MB of video RAM is ex­
pandable to 8 MB. The option­
al TMS34082 floating-point 
processor is capable of per­
forming functions such as 3­
D convolution. 
Price: $995 to $3495. 
Contact: National Design, 
Inc., Houston Building, Suite 
230, 9171 Capital of Texas 
Hwy., Austin, TX 78759, 
(512) 343-5055. 
Inquiry 1279. 

Colorful Windows 
from Matrox 

T he M-WIN 1280 is the 
first ofMatrox's new M­

WIN series of graphics 
boards for 286 and 386 sys­
tems. It is also compatible 
with 486 EISA computers. 

A high-resolution, single­
slot controller, the M-WIN 
1280 displays up to 256 

The Volante AFJOOO video graphics card has an AutoCAD 
driver and supports 256 active colors. 

screen colors from a palette of 
16.7 million. The board, 
based on Western Digital's 
8514/A chip set, runs pro­
grams such as Lotus 1-2-3 and 
WordPerfect at a resolution 
of 1024 by 768 pixels. It has 
1280 by 1024 drivers for run­
ning Windows 3.0, Presenta­
tion Manager, and X Win­
dow System 11.4. 
Price: US$2495. 
Contact: Matrox Electronic 
Systems, Ltd., 1055 St. Regis 
Blvd ., Dorval, Quebec, Can­
ada H9P 2T4, (514) 685-2630. 
Inquiry 1280. 

The MAC-56 DSP 
System Lets You 
Be Original 

A digital signal processing 
system based on Motoro­

la's DSP5600l microproces­
sor is available for the Macin­

tosh. The system, a joint 
venture of Momentum Data 
Systems and Ariel, com­
prises a MAC-56 board and 
software that lets you develop 
your own programs for the 
DSP5600l chip. 

The MAC-56 has 144K 
bytes of zero-wait-state mem­
ory, expandable to the chip's 
limit of 576K bytes. You can 
use DSPnet, the board's 
high-speed parallel interface, 
to interconnect multiple 
MAC-56 boards. 

Bundled software includes 
a Motorola-compatible macro 
assembler and SCSI and 
DSPnet drivers. The MAC-56 
incorporates a private SCSI 
bus for real-time signal 1/0. 
For audio 1/0, it includes a 
Next-compatible DSP port. 
Price: $2995. 
Contact: Ariel Corp ., 433 
River Rd., Highland Park, NJ 
08904, (201) 249-2900. 
Inquiry 1281. 

Matrox 's M-WIN 1280 graphics card is compatible with �
Windows 3. 0, Presentation Manager, and X Window System I I .4. �

Cache Your Data 
Securely 

T he ESDl-Security Cache 
Controller from GSI ac­

commodates up to four ESDI 
drives with up to 3 MB of 
cache per drive. The control­
ler is �d�e�~�i�g�n�e�d� for use with 
disk-intensive applications 
such as CAD and database and 
network server applications. 

Features include a 20­
MHz transfer rate, a 5-MBps 
bus transfer rate, vertical and 
horizontal skew, and an on­
board BIOS with built-in util­
ities that supports drives with 
up to 2046 cylinders. 
Price: $495. 
Contact: GSI, 17951 H Sky 
Park Cir., Irvine, CA 92714, 
(714) 261-7949. 
Inquiry 1282. 

Fax/Modem Card 
for Toshiba Laptops 

T he MaxFax 9624LT-T is 
Macronix's new inte­

grated fax/modem for To­
shiba laptop and notebook 
computers. The 9600-bps fax 
and Hayes-compatible 2400­
bps modem card fits into the 
dedicated internal modem slot 
on most Toshiba laptops. 

Able to operate in the 
background, the MaxFax has 
an auto-direct function that 
determines whether an incom­
ing call is for the fax or the 
modem. The MaxFax supports 
dot-matrix and laser printers 
and allows direct faxing from 
scanner input. 
Price: $599. 
Contact: Macronix, Inc., 
1348 Ridder Park Dr., San 
Jose, CA 95131, (408) 
453-8088. 
Inquiry 1283. 
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DBMS Case Study: �

The Exxon Valdez Disaster �

Major disasters, like the 
Exxon Valdez spill, 

require quick response based on careful data 
analysis. Fortunately, an easy-to-use database 
was already being created which would help. 

The Alaskan Marine The A lication 
Contaminants 

Database lets oceanographic chemists easily 
access 60 megabytes of data covering the past 
decade. The database is provided free of 
charge on CD-ROM, and the Windows 
interface means they can get right to work, 
assessing damage to the ecosystems of Prince 
William Sound and other Alaskan waters. 

db_VISTA III is the only 
DBMS with the features 

this project required: C language support, 
Windows compatibility, royalty-free runtime 
distribution, quick performance in large data­
bases, quality documentation and support. With 
the Alaskan Marine Contaminants Database, 
the difficult job of calculating the long-term 
effects of the Exxon spill is a little easier.* 

db VISTA III TM 

Database Management System 
Specifications: �Complete C source �c�o �_�d�~ availa!'le. No Roya/ties

C Lmwguage Portability & High pe1.forma11ce 
Network Data Model. Reli.itional B-1ree indexing. Relational SQL query and reporl 
wri1er. Single & Muhi-uscr. Au10111:1tic recovery. Built-in referential integrity. �
Complclc revision c:ipabilily. Supports: MS-DOS. MS Windows. UN IX. QNX. �
SunOS. XENIX. VMS. Macintosh .. OS/2 compatible. Most C Compilers supported. �
LANs: 3COM, Novell, Banyan, Appleshare. Call for olher environments. 

Soi·t/Select 
Alaska Nar ine ContaAi.nants Database 

1 , 2, 3, 11 ­ TR 1ll ETllYLO EHZE HE 
1 , 2 , 3, 6, 7 , 8 - ll H nllYDROPYR EHE ? 
1 , 2 , 4- TR 1CllLOROOEHZEHE 
1 , 2 - 0 I CllLOROOE HZE HE 
1 ,3 - 01 CllLOROOE HZEHE 
1,11 - 0 I CllLOR OOE HZEHE 
1- 1 IE T llYL HAPH THnL EHE 
1- llETllYLHAP TllnLEHf. 
1- HET llYLPHEHAH TllBEHE 
17 ALPllA( II), 21BETn (II )- ll OPA HE C29 
17ALPllA(H) , 21DETA (II) - llOPAHE C3 0 
17ALPHA{ll) ,210ETR(ll} - HOPAHE C31 R 
17ALPHR( ll) ,21BETA{ll) - HOPAHE C31 S .f. 

A Micro.wifi Windo\\'s fro!// end lets chemists select regions fi-om a map 
to retriel'e data. And. dh _\/ISTA //l's SQL-hased query and report 
ll'riter lets users perform complex SQL data searches. 

Your DBMS problems may not make the 
headlines, but they are no less important and 
often no less challenging. If you develop 
applications for MS-DOS, MS Windows, 
UNIX, VMS, QNX, OS/2, Macintosh, and 
other environments, db_VISTA III is your 
solution. 

Call 1-800-db-RAIMA o-soo-327-2462) 
In Washington State call: (206)747-5570. Ask for extension IOI. 

*Reprints of the story, as published in PC Week and Data Based Advisor, 
are available from Raima. 

Pmver Tools For C Progr•mmers 

�~ �R�A�I�M�A�M
�~�, �C�O�R�P�O�R�A�T�I�O�N� �~� 
Circle 273 on Reader Service Card 

For Perfomiance and Flexibility of DBMS Programming Tools­
PCWEEK Poll ofCorporate Satisfaction, August 28, 1989. 

Raima Corporation 3245 146111 Place S.E.. Bellevue, WA 98007 USA (206)747-5571 Fax: (206)747-1991 Telex: 6503018237 MCI UW 
lnll'rrn.11inrn.1l IJ1strihutors: Australh1: 61 2 419 7177 Austrh1: 43 022 43 81861 Brazil: 55 II 829 1687 Central Amerka: 506 28 07 64 Denmark: 45 42 887249 Frmu:e: 11 I �~�6�0�9�1�7�8�4� 
Ital\·: 391145 584711 Japan: 81 03 865 2140 Mexico: 52 83 49 53 00 The Netherlands: JI 2503 26312 Nonrnl': 47 244 8855 Sweden: 46 OU 111588 Switzerland: 4t 064 �5�1�7�~�7�5� 
Tai\rnn: 886 02 552 3'27 7 Turkey: 90 I 152 0516 United Kingdom: 44 0992 500919 Uruguay: 598 292 0959 USSR: OI 3'2 35 99 07: 81 '2 292 7210: 0!42 43795:! West Germany: -N 0702:! 34077 
Cof'yriglu �~�/�'�J �1�J�/� Naima C111porati1m, ,\/I rights rescn·•·d. <lh_is rcgis/('f'('(f in tlu· U.S.P(ttt'lll a11.J J'rmlnm1t'l, Ofjin•. 
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"	... the Tandy®1500 HD might 
be one of the most important
laptops of the early 1990s." 

-PC Laptop''A STUNNING 
A lOMHz .clock speed and 640K 
memory (expandable to l.64MB) 
deliver power. DeskMate® 
productivity software comes 
pre-installed and ready to use.ACHIEVEMENT 
"The swift (25ms) hard disk 

loads your favorite programs
with no waiting... " 

-PC Laptop -Portable Computing, Oct. '90 
Portable Compuring's reviewerIN UlLUE.''Magazine, 
also said "it's the slimmest I've 

October '90 Issue 	 seen that supplies what faptop 
users want: real disks. The Tandy 
gives you a genuine l.44MB 
floppy and 20MB hard drive." 

"The Tandy 1500 HD is the best 
XT®·class notebook yet." 

-Portable Computing 
Tandy Power View LEDs give you 
a constant readout of your battery 
status. 640 X 200 graphics, a full­
size keyboard, and a removable, 
rechargeable 3 1/z-hour battery 
round out the package nicely. 

"	... a near-ideal machine to 
take on the road." 

-PC Laptop 
It's less than six pounds-and just 
1.7" thin. At just 8 ounces, even 
the AC adapter/charger is 
travel-size. 

"	...a terrific value at its low 
$1999 price." 

-PC Laptop 
Portable Compuring concluded: 
"The Tandy 1500 HD is an 
outstanding value, and an 
outstanding notebook computer. 
Tandy is always a solid contender, 
but this time it's a winner." 

CREA'l"ING NEW S'l"ANDARDS ··-11at11e.'lflaeli· 
PROVEN LEADERSHIP GUARANTEED SATISFACTION AAfERICA'S : . '( _ 

over 7,000 USA locations, 39,000 employees, 
seven research and development centers, 31 

Over 35 million customers benefit annually 
from our satisfaction guarantee. Putting you 

·~-HNQ1•Q""V 
.....~ • U 

·­U- _ nd ove- eas_m _ - _ _ _ _ _ ------ st_ _ _ _ ade_us #1 in_ _ _ _ _ _ _ le_------------ . ·. . s"'SA a_ _ _ _ rs- _ _anufact-u-ring_plan-ts fir- has m _ _ _ _ - PC compat-ib- s- 5 .,,01...I~_ _NOBODY COMPARES! NOBODY COMPARES! • I ~--
-

Prices apply at participating RadioShack stores. Computer Centers and dealers. Quotationsreprinted with the permission ol PC LaPJ _.:. ~ nd Portable ComPuring. XT /Reg. TM IBM Corp. Radio Shack is a division of Tandy Corporation. 
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