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THENEW DELL SYSTEM 425TE THE DELL SYSTEM 320LX
25 MH: EISA 486 20 MHz 386SX
« 1486 micraprocessor running at « Intel 80386SX micruprocessor running
25 MH:. at 20 MHz.
Commercial Lease Plan. Lease for as Commercial Lease Plan. Lease for as
low as $278/month. low as $104/month.

40 MB ViGA Color Plus System $2,799

Price listed includes | MBof RAM *
80, 100, 19C 330 and 650 MB hard
drive conhgurations also available.

190 MB Super V'GA Color System

(800 x 600) $7,49
Price listed mcludes 4 MB of RAM.*
80, 100, 330 and 650 MB hard drive

conhgurations also avatlable.

THE DELL SYSTEM 433E
33 MH: EISA 1436.
+ 1486 microprocessor running at
33 MH:.
Commercial Lease Plan. Lease for as
low as $307 month.
100 MB Super VGA Color System
(800 x 600) $8,499

Price listed includes 4 MB of RAM *
80, 190, 330 and 650 MB hard drive

configurations also available.

THE DELL SYSTEM 425E™
25 MH: EISA 486
= 1486 mucroprocessor running at
25 MH:.
Commercial Lease Plan. Lease for as
loae as $235/month.
100 MB Super VGA Color System
x600) 56,499

Price Iisted includes 4 NMB ot RAM *
80, 190, 23@ and 630 MB hard drive

canhiguratiens also available.

LLIROLY

THE NEW DELL SYSTEM 333D THENEW DELL SYSTEM 325D
33 Mtz 386. 25 MH: 386.™
= Intel 80386 microprocessor running + Intel 8346 microprocessor running at
at 33 MH:. 25 ME: with 32 KB extemal cache.
Commercial Lease Plun. Lease for as Commercial Lease Plun. Lease for as
loaw as $131/month, low as $112/month.

40 MB VGA Color Plus

System $3,599
Price listed includes 1 MB of RAM.
80, 100, 190, 330 and 650 MB hard drive
configurations also available.

40 MB VGA Color Plus System $2,999

Price listed includes | MB of RAM*
80, 100, 192, 330 and 650 MB hard drive
contfigurations also available.

THE DELL SYSTEM 316SX
16 MH: 3868X.

« Intel 80386SX microprocessor nunning
at 16 MH:

Commercial Lease Plan. Lease for as
low as $79/month.

40 MB\VGA Color Plus Svstem  $2,099
Price hsted includes | MB of RAM.*
20, 80, 100 and 190 MB hard Jrive

configurations also avalable.

THEz DELL SYSTEM 210

12.5 MHz 286.

+ 80286 microprocessor running at
12.5 MH:.
Commerciul Lease Plan. Lease for as
loae as $39month.
20 MB VGA Monochrome
Systemn $1,549

Price lissed includes 1 MB of RAM.*
20, 80 and 100 MR hard drive

configurations also available.

THE DELL SYSTEM 316LT
16 MH= 3865X.

* Intel 80356SX micruprocessor running

THENEW DELL SYSTEM 320LT
20 MH: 386SX.

* Intel 803865X microprocessor running

at 20 MH: at 16 MH:.

Commerciul Lease Plun. Lease for as Commerciul Lease Plun. Lease for as

low as $13Lmonth. lowe as $112/month.

20 MB, IMBRAM ! $3,599 20MB, | MBRAM* $2,999

40 MB hard drive configurations also 40 MB Lard drive configurations also

available. avai.able

|

The Dell System 433TE ord 425TE ore closs A devices sold for use in commerciol environments only. * E in the f y. 124 KB (3165X, 320LT, 3161T and 210} 96 KE (334D and 3250 or 384 KB (320LX, 425€  433E,425TE
ond 433TE} of memory is reserved for tru by the system . Conb v 0 333D, 3250.3165X and 210 Allsystems ave phorographed with optional exras Allpnces and spect e subrect « change wihout ncice Del comnot be responsbe for
erors nypography o photag oyt Saurce: Compaq Computer Coporation prce fist ebecrve 1715/90 Actual deoker prces moy vory *“Rayment bosed on 36-month, open-endlease  Leas g aranged by Leasng Group Inc fn Zamda, coniguranons ond prces may vory, Del ond
DELL SYSTEM cre regrstece rczdemer- s 425 and SmanVu are trademarks of Del Computer Corporanon Intel s o regtered rodemark and 386, 486,and 486 are todemarks of Intel Corporaton Othe d d1owdentlyfhe g the morks and
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Shelling out an extra $10,000 for a Compaq APPEALI NG
o

SystemPro with chancey service isappalling. With

that kind of iffy support, they should be paying
$12,199 $9,999

Dell System 433TE Dell System 425TE

On the other hand, Dell’s i486 ™ servers come Lease : $438/mo. Lepse : $359/mo.

you the ten grand.

with the same service that’s won an unprecedented
8 PC Week Corporate Satisfaction Polls for PCs,
laptops and servers.
Spend less. Get more. Sounds better, doesn't it?
We have two new i486 EISA servers.
Dell gives you a choice of the 25 MHz Dell*
425TE and the 33 MHz Dell 433TE.
The 25 MHz Dell System®425TE has up to

64 MB of RAM capacity, 11 storage bays, and a

TO ORDER, CALL whisper-
800-365-1240| quie300
HOURS: TAM-9PMCTM-F S AM-4 PMCT SAT watt po“,er

In Canada 800-387.5752. In the ULK. 0800 414535. In France ,
{1) 30.60.68.00. In Germany 06103/701-0. In Sweden 0760-713 50. supply. We've

also built in features such as password protection, a

software controlled reset switch, and an efficient

cooling system to protect component life.

What'’s more, both the 433TE and the 425TE

have the Dell designed SmartVu" diagnostic display built in. B From this foundation, create a powerful PC network

This ingenious innovation helps identify problems even if or UNIX® workgroup. Dell’s new systems have more than

the monitor goes down. enough performance to function as'a LAN server and WAN
For even more performance, the 33 MHz Dell System or internetworking gateway. So they’re capable of supporting

433TE is everything our 425TE is, with 32% more speed. The the most demanding server use —a multi-function network.

Dell exclusive memory design with a 128 KB external cache Of course, they're compatible with all major networks,

gives it maximum throughput. including Novell, 3COM, Banyan and LAN Manager.



HERE’S OUR NEW STORE,
SO YOU'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

L T

$10,499

$377/mo.”

Lease:

(L

r

about what you need, and a recommenda-
tion about the best overall package for you. }

Custom configuration, with options

THE NEW DELL SYSTEM®433TE 33 MHz i486.
STANDARD FEATURES:

« Intel™ {486 wicroprocessor running at 33 MHz with 128 KB externat vache. * Standard 4 MB of RAM.* expandable to 64 MB
(eight internal SIMM sockets, each accepting a | M3, 2 MB, 4 MBor § MB SIMM, installable in matched pairs). * Socket ‘or
WEITEK 4167 math coprocessor. * 11 internal half-he:ght drive bays. « Eighr 32-hit EISA expansior slots {six EISA master skots ‘

and two EISA slave slots). « High-performance 1DE {0 MB, 180 MB, %Vﬂ?)al\dEaDl(DdMlT 65) MB) hand disk deives

including monitors, memory sizes,

TO ORDER, CALL software,

800-365-1240

TAMOPMOTM-E BAM-4 M CT SAT

accessoriesand |

HOURS

peripherals.

n Canada 800-387-5752. In the LLK. 0800 414535, In France

(' 30.60.68.00. In Germany 06103/7C1-0. In Sweden 0760-713 50. Sewlce —

consistently voted the best in the industry—
by computer experts who know our computers
inside and out.

A variety of financing and leasing® options.

A firm promise to perform a fully configured

’ Price listed ir<lude 8 MB of RAM.

650 VB VGA Color Plus System Using 4 MB SIMME.

AD CODETIECY 1

systems test, and ship by two-day air standard.

A 30-day, no questions asked, money back
guarantee.

A one-year limited warranty.

And a great price.

Call us now. Why waste a trip when everything

you need is right in front of you?
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The 425TE and 433TE are perfect for UNIX workgroups,
supporting either character-based, multi-user or graphical-
based client/server environments.

You can buy Dell servers preloaded with UNIX System V,
making them litcrally plug and play.

Even more impressive is the fact that UNIX system

administration can be done by Dell, remotely.

Maintaining servers is beyond most
computer repairmen. If a server goes down, your
whole company can go dewn with it.

Would you trust some unknown technician to
bring it back up? We wouldn'’t.

That’s why we have a special advanced systems
hotline so you can call usdirect. Dell is an AT&T
UNIXsource code licensee and an authorized Novell
Network Reseller.

So our technicians are more than Dell experts,
they're Networking experts.

On those rare occasicns we can't fix it over the
phone, Xerox" technicians will come to your office
with the solution in hand.

Or, say you're pulling an all-nighter and need
help. Dell has pioneered a service called TechFax.
Any time. 24 -hours a day, you can pick up the phone
and call the Dell technical support library on the
automated TechFax line 10 get information on your
Dell server faxed right back to you.

There's a lot to know before you buy a server.

When you call Dell, our experts will give you

the help you need to buy an advan-ed PC or UNIX server.

Then wé'll send it off with a 30-day no guestions
asked money back guarantee, and a one year limited
warranty.

So call us.

DELL

Unless you find COMPUTER

CORPORATION

appalling appealing.

Circle 89 on.Inquiry Card.



There's An
Double Your

With the POWERPRO's advanced modular
system architecture. the choices you make
today won't limit your options tommorrow.

Additionally, all models will be

A able to accommodate Just Upgrade the CPU™
. y future, faster,
. With 49-MBs of
possible RAM,
| sion slots, and
accommoda-
- P A e 2 5-GB of
' internal stor-
Strapping two traditional PCs storage utilizing an
together won't give you the external ALR
need to keep pace with today's chassis), the
growing networks and multi- POWERPRO has
new ALR*POWERPRO will. It's needed to keep
the affordable, high-perform- pace with your
COMPAQ® SYSTEMPRO™, POWERPRO also
incorporates a

processors. !
| twelve expan-
tions for up to

age (up to 10-GB of total
dual processing power you expansion
user environments, but the the expandability
ance alternative to the future needs. The
Whether you need a system for 32-bit EISA bus,

single or multiple users, so you'll have
CAD/CAM, office automation, maximum com-
manufacturing manage- patibil-
ment systems, shared ity with
databases or a host of UP TO cutting-

Co 40 VAX™
other applications, MIPS edge
there's a POWERPRO / enhance-
that delivers. Choose be- § ment products
tween one or two 33-MHZ while enjoying
486 processors and up : ~ the affordabil-
to 1-MB of cache for per- ity of today's
formance ranging from 14.7 to low-cost "AT" compat-
40 VAX™ MIPS. Single CPU ible hardware.
models can be quickly and SUPERIOR CACHE
easily upgraded to dual The POWERPRO uses.

processing. ALR's proprietary



PROCACHE scalable cache
memory architecture. This
mainframe-like read-and-
write-back design is
more efficient than
the standard write-
through architec-
ture found on the
SYSTEMPRO.

ALR ALR Compaq
POWERPRO 486/33 POWERPRO 486/33 SYSTEMPRO

VM 64 SMP 512 486/33

Single 33-MHz i486
1

Manufacturer
Model Name

4§ CPU Single 33-MHz 486

Singie 33-MHz i486
# of Processors 1 1

Max. # of Processors 2 2 2

Bus Architecture 32-bit EISA 32-bit EISA 32-bit EISA
Memory Cache 64-KB 512-KB 512-KB

RAM Std. 5-MB 17-MB 8-MB

Hard Drive none 330-MB <18ms 240-MB <19ms
Expansion Slots 12 12 1

Price $7,495 $14,495 $20,995

-

More importantly,
this scalable archi-
tecture allows you
to equip the
POWERPRO with up
to 1-MB of cache.
ADVANCED
DISK
PERFORMANCE
AND
SECURITY
Yet the POWERPRO's
performance edge
doesn't stop there.
Selected models use
ALR's SCSI SDA (Soft-
ware Disk Array) to
provide the capabilities
of hardware disk arrays
— including disk strip-

Easier Way To

Processing Power.

Single or Dual Processing
Performance with Prices Starting
at $7495

ing, spanning and mirroring —
with greater flexibility and
higher perfornmance. ALR's
SDA protects your data while
helping to eliminate hard disk
bottlenecks.

OFF THE SHELF
COMPATIBILITY

The SYSTEMPRO-compatible
ALR POWERPRO runs off the
shelf dual-processing versions
of SCO* UNIX™with SCO MPX
as well as Banyan®Vines™
SMP. And it's positioned for
use with future dual process-
ing versions of Novell®
NetWare™, OS/ 2™ and LAN
Manager 2.0™.

Only ALR can deliver a dual-
processing system that's more
powerful than the COMPAQ
SYSTEMPRO for a price that's
up to 30% less.

For more information call ALR
now;

1-800-444-4ALR

ALR

X8\ Advanced Logic Research, Inc.

9401 Jeronimo Irvine, CA 92718
(714) 581-6770 FAX: (714) 581-9240

Available at these selected

resellerS: ALR Power Partner

Resellers

Connecting Point 133 ==3CBC

COMPUTER CENTERS

Prices based on U.S. Dollars.

Pnces and conhigurations subjec to change without notice - please verty competive
pnces with manufacturer. System shown with optional monitor. ALR s a registered
trademark of Advanced Logic Rexearch, inc. All ather brand and product names are
trademarks or registered trademurks of their respective owners.
Advanced Logic Research Inc

1990 by

Circler12:0n Inquiry Card (RESELLERS: 13).



COVER STORY
STATE OF THE ART

Network
Management
PAGE 154
27 MICROBYTES 124 The Multilingual Edge
Developments in pen computing, A look at systems that translate human languages.
Mac cloning, and more.
135 Oberon
FIRST IMPRESSIONS A look at the latest language to come out of Niklaus Wirth’s
44 The 386 Gets a Competitor workshop.
AMD’s innovative 386 *‘clone”’
chip sparks controversy. 147 Smart Memories
How content-addressable memory chips and other special memories
46 Sony’s Portable News can speed searches and solve surprising problems.
A Unix workstation for the field.

52 Tandon NB 386sx Notebook, STATE OF THE ART

features power-saving
technology

= 154 NETWORK MANAGEMENT
SideKick 2.0, Borland’s Introduction

upgrade works with Paradox 157 Mixing and Matching LANs
DesktopTV, multimedia The thorniest network management

. problem is how to tie
from AView Technology different networks together.

ersuasio 167 Dynamic and Distributed
ildus’s q::iczl.(o, Managing distributed systems
in general, and doing it from a

;ngsti(l)lgsos centralized location in particular,
: presentation are major problem areas.
- | ¢ j ’ 175 Control Central
A e b L Providing centralized LAN-based
services often involves major changes at each client’s workstation.
[ Giraghec 2 Tlawer 1 [
— . 183 Dueling Protocols
PixelView PC, Mirror SNMP versus CMIP: Are they really more similar than different?
Technologies introduces the first
affordable large-screen monitor 197 Managing Big Blue

’ Is.
WSP-200, almost the world’s A look at IBM’s network management tools

smallest printer 207 Finding Fault
64 WHAT’S NEW Don’t get caught with your network down.
A_ cache-convertible controller, 217 RESOURCE GUIDE

video frame grabber, desktop
mappers, a task switcher, and
more.

Network Management Sources
Your guide to producers of network management products.
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REVIEWS

222 PRODUCT FOCUS
Please, Mister Postman
The BYTE Lab tests nine E-mail packages for Mac and PC LANs.

240 Ethernet’s 32-bit Players
EISA Ethernet adapters break LAN performance bottlenecks.

245 Newtek’s Video Toaster
Makes Professional Video
Affordable
“*Desktop video’’ now a reality.

257 A Wallet-Friendly Mac
That Delivers Performance
The high-performance Mac Ilsi.

265 Quick Relief for
Windows Programming
Winpro/3 automates
Windows 3.0 programming.

267 Powerfusion Provides the Glue
for Networking DOS and Unix
One answer to the dilemma of
interconnecting DOS and Unix LANSs.

ane &f

276 2-D and 3-D Mac CAD for Less Cost -
DesignCAD’s new Mac program offers fast 2-D and 3-D design.

281 V-ATE Revs Up PC Diagnostics
Vista Microsystems offers more than standard power-on self-test cards.

284 REVIEWER’S NOTEBOOK
Two new Mac products take voice input and digital video a step forward.

287 Undocumented DOS 329 MACINATIONS
Valuable details about MS-DOS. The Business Macintosh
by Don Crabb
299 Networking Windows Don looks at Mac
Making Windows 3.0 work business simulation.
on a network.
332 THE UNIX /bin
309 SOME ASSEMBLY Tricks of the Unix Gurus
REQUIRED by David Fiedler
Lossless Data Compression Some powerful hints
An explanation of two for work and fun.

compression algorithms.
338 NETWORKS

317 UNDER THE HOOD In Praise of Remote
The IDE Hard Disk Drive Procedure Calls
Interface by Barry Nance
Soon to be the AT standard? RPCs harness the power of

the client/server architecture.

326 BEYOND DOS:

WINDOWS AND OS/2 341 ASKBYTE

Windows Programming PostScript, a dying disk,
Made Easy by Martin Heller and a little panic.
Automating Windows.

BYTE (ISSN 0360-5280/91)is pubkshed rmonthly with an additional issue in October by McGraw-Hil, Inc. U.S. subscriber rale $29.95 per year In
Canada and Mexico, $34.95 per year. Single copies $3.50 inthe U.S., $4.50in Canada. Exacutive, Eddorial, Circulation, and Advertising Offices:
One Phoenix Mill Lane, Peterborough, NH 03458 Second-class postage paid at Peterborough, NH, and addtional mailing offices. Postage paid
al Winnipeg, Manitoba. Registration number 9321 Printed in the United States of America. Postmaster: Send address changes, USPS Form
3579, and fulliiment questions to BYTE Subscriptions, P-O. Box 551 Hightstown, NJ 08520
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USER’S COLUMN
Desktop Publishing Fever
by Jerry Pournelle

Jerry looks at some new games,
including Chris Crawford’s
Balance of the Planet, Mac
software and hardware, and
simulation software.

BUSINESS CONNECTION
Whose Enterprise Is It?

by Wayne Rash Jr.

Make sure that your

enterptise network needs

are indeed your own.

117 ROUNDTABLE
Why Doesn’t
Software Work?
BYTE columnists, staff,
and contributors
debate the issues.

10 EDITORIAL
Of Hard Disks and
Redesigns

YOUR LETTERS
Readers react to
relational databases,
software quality control,
and Jerry Pournelle.

PRINT QUEUE

More Mathematical People
Two new books look at the lives
of math whizzes and their work.

STOP BIT

Open Season on Unix?
“‘Open, schmopen,

just give me something that
works,’” says one of
BYTE’s Unix aficionados.

376
378
380
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Editorial Index by Company
Alphabetical Index to Advertisers
Index o Advertisers
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"The Joneses.

B3 Check out the benchmarks. When it AMMA uses “write-back” cache technology
comes to speed, pure and simple, main- instead of the “write-through” technologies used
MMM frames are no longer the main attraction.  in most PC’s. The write-back cache was developed
Introducing the Everex STEP 486/33 [ .o wom - for mainframes. Everex was the
and STEP 486/25. Along with the STEP | " — pioneer in developing it for the PC.
486is, they give you desktop perform- ——w—-J And in doing so, opened a whole new
ance that was previously unheard of. ucs | eecoppeih dimension in desktop performance.
There are two reasons. The first, of course, is With AMMA, you can write directly to the
the 486™chip. The other is AMMAY' Everex’s STEP 486’s cache in nearly all cases. With write-
proprietary Advanced Memory Management through techniques, on the other hand, you lose
Architecture. most of the performance benefit of the cache.

*Inquiries from outside the U.S. call 415-498-1111. EVER for EXcellence is a registered trademark and Everex, STEP, STEP 48615, AMMA and PDS are trademarks of Everex Systems, Inc. 486 is a trademark of [ntel Corp.
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And howto keepup
with them.

—

That’s because write-through forces you to write
to main memory much more often. And main
memory is slower than the cache.

This is especially important in 486 computing,
where the CPU performs as many as four times the
write operations as in 386. Which makes AMMA’s
write-back architecture, combined with the 486’s
embedded cache, a powerful combination indeed.

But the STEP 486 machines give you more
than just speed. They come with Programmable
Drive Select. If your drive isn’t listed on the set-

up table, PDS™ lets you custom-configure the BIOS.
It’s good for virtually any hard drive.

What’s more, all STEP systems come with a one-
year extendable warranty and a one year renewable
on-site service contract that also covers all Everex
peripherals in the system.

To find out more, call 1-800-334-4552* for the
name of your nearest Authorized Everex Reseller—
every one a high performance expert.

Then you can let the Joneses try keeping up

for a change. =EVEREX-

21990 Everex Systems, Ine. For more information on how the above benchmarks were derived, please write the Everex Performance Test Center, 48431 Milmont Drive, Fremont, CA 94538,
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Starting next
month, the Joneses

will look like
Larry Moe and

Curly,

Stay tuned.
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I ri-CAD workstations are the hands-

down choice of the world’s leading
CAD training schools and Universities.
Schools such as the University of Texas and
the world’s largest CAD training.center —
The CAD Institute, insist on Tri-CAD quality.

We designed the Tri-CAD family with
one goal - to build the best CAD worksta-
tions available anywhere, at any price.

Tri-CAD systems from Tri-Star outper-
form machines costing three times as
much. And our standards of quality, relia-
bility, service, and support are consis-
tently acclaimed one of the highest in the
industry. Tri-CAD has a CAD workstation
for every level of expertise, each including
everything you need to be productive with
today's leading CAD software packages.

Circle 306 on Inquiry Card.

TRI-CAD
WORKSTATIONS

EXPERT
486/25

$5195

ULTRA

486,33
$5895

UPGRADES:

486 EISA CaALL
ReNDITION 11/256V $695
20" CoLOR MoNITOR $995

12"x17" DicITIZER $245

ADVANCED
FEATURES INCLUDE:

¢ Intel 80486 Processor
* Integrated Math Coprocessor
¢+ 8MB High Speed DRAM
* 64K Static RAM Cache
¢ 1.2MB 5.25" Floppy Drive
¢ 1.44MB 3.5" Floppy Drive
¢ 200 MB Fast Access Hard Drive
¢ SVGA Adapter w/1MB DRAM
* 16" 1024 x 768 Color Monitor
* Microsoft DOS 3.0 or 4.01
* 2 Serial & 1 Parallel Ports
* 12"x12" Digitizer w/Cursor
¢ 101-Key Enhanced Keyboard

—» —

Technical Support

ALL TRI-CAD COMPUTER
SYSTEMS INCLUDE:

¢+ 60 Day Money Back Guarantee ¢ 2 Year Warranty
Parts & Labor ¢ 12 Month On Site Service
* Air Express Parts Replacement ¢ Lifetime Toll-Free

Al prices and specifications subyect to chanve without notice. We atcept MasterCard o Yisa (Mo
Surcharge), AMEX (3% Surcharge). or COD. University & Corparate PO's are welcome - (&0, Nt 25%
Money Back guarantee does not i+ lude shipping charges. On-Site servite available in most U S. locabons.

2 Year Wartanty includes system and keyboard, non Te-Star assembied items such as prnter:, digidzers,
and monitors are covered for T Year, Al system have been ven‘ied or certified to compiy with parg 15 o*
the FCC rules for a Class A or Ciass B campuling device,

TRIrSTAR
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 VST

World Radio History 2 é

-
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(Bl Range Copy Move File Print Graph Data System Add-In Quit

Microsoft Word - BIANCA.DOC &
File Edit View Insert Format Utilities Macro Window Hetpfl
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Dear Bianca:

I'm pleased to inform you that we've greatly increased the
margins on the authentic native idols we are importing from
Borneo. This is due to certain cost efficiencies we have been
able to bring to the new manu- TR R E
facturing process. A softer,less | Guatemalan cushions | 7.50
expensive wood imported from ! Embroidered cushions | 13.90
Thailand allows the native Pottery necklaces 180
carvers to work faster and'morc Crelrons | 75000 |
effectively. We have obtained | Retablos 12000
colored feathers from a firm in
Mexico, as well as glass eyes from a prosthetics company in
Phitadelphia. We are shipping all the parts to L.A. for final
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vironment for
ower-hungry;

The Microsoft
Windows" graphical
environment version
3.0 makes it easy for
you to do a lot more
with your PC. That’s
because the Windows environment
has friendly icons, menus and dia-
log boxes that make its powerful
features very accessible.

Windows lets you work with
a variety of applications on-screen
at the same time. Including your
character-based programs.

But it's when you start using
Windows applications that you get
the most out of your PC. Windows
applications are easy. In addition
they all work essentially the same
way. So once you learn how to use
one, you generally know how to
use them all.

And theyTe so intuitive that
experimenting with them is fun.

Windows applications let you

ng it all make sense wnd Windows are trademarks of Micrasaft Corporation.

cut and paste text and graphics.
And let you combine them right
on your screen. They also let you
print out exactly what you see.

You can even establish links
between Windows applications.
Which means, if you change any
numbers in Microsoft Excel for
Windows, the chart you cut and
pasted into your Microsoft Word
for Windows document will be
automatically updated.

So call us at (800)541-1261,
Department P31, to find out more
about Windows, Windows applica-
tions or the big Windows World Con-
vention and Exposition coming up
May 20th and 23rd in Atlanta.

Because with Windows, you
can start taking the work you do
every day a little easier.

And have more to show for it.

Microsoft

Making it all make senser

#t Corpx ! W arv registered trademarks and



FRED LANGA

BYTEis a little different
this month,
Here’s how, and why.

OF HARD DISKS AND
REDESIGNS

day thoroughly Teorganizing the files on my hard disk
drive.

Inevitably, and despite regular smal] houseclean-
ings, I'll discover several sub-
directories that [ don’t need
anymore, several others that
would be better in a different
location in the directory tree,
and a few holes where | should
have created subdirectories
but didn’t. Sometimes, the
changes are minor; other
times, major.

streamlined and efficient.

This year’s hard disk drive reorganizing paralleled a
larger and more important event that’s happening with
BYTE, but one that Serves exactly the same purpose.

For example, all late-breaking items within BYTE—
the award-winning Microbytes pages, an expanded
First Impression section, and the popular What’s New
section—are now grouped together under a single sec-
tion title: News.

Jerry Pourne] le, Wayne Rash, Stop Bit, Print Queue,
and Letters are logj i

offer true feature articles, and jt’s the only one to de-
vote 30 to 50 pages each month exploring important,
forward-looking State-of-the-art technologies. So, we
have grouped the Features and State of the Art sections
and run them back to back after Opinions.

0 BYTE . MARCH 199]

A new Hands On section rounds out the book. In this
the popular Under the Hood will continue to
help you understand the technologies embedded in to-
day’s shipping products, with its usual emphasis on
hardware; Some Assembly Required follows a similar
tack, but it emphasizes software.

In the Hands On section, you’ll also read the expert

advice, recommendations, and operating tips of a num-
BYTE, where you can learn how to optimally use the

By itself, this reordering of the information within
BYTE would have been good. But each issue sti] con-

mented by a pew graphical look

brighter, easier to read, and “cleaner.” And we’ve paid

special attention to eye relief and clarity of layout, so

the time you spend with BYTE will be as pleasant and

enjoyable as possible.

We hope you’ll like the changes. Drop me a note and
let me know what You think!

—Fred Langq

Editor in Chief

(BIX name “flanga”)



Don’t miss the Borland Languages Conference.
April 28 through May 1, 1991, San Francisco, CA. For information, call 1-800-942-TURBO

Borland’s Turho Pascal 6.0 is the Fastest
Way from Inspiration to Application

Jump-Start Your Application

When you're inspired to write a program, you want to spend your
time developing code that solves your problems. Not hours and
hours writing common routines for event handling, data manage-
ment or user Interface.
Now, you can jump-start your applications development by pro-
%ramming with the latest release of the Wotld's #1 Pascal Compiler,
urbo Pascal® 6.0 with Turbo Vision.”

Now with Turbo Vision

With Turbo Vision, the first object-oriented application framework
for DOS, you get a giant head start on creating better applications
in far less time. Use a Turbo Vision object and your program auto-
matically inherits a hot program architecture that includes overlap
ping windows, pull-down menus and mouse support. Turbo Vision
makes it fast and easy—setting you free to develop the parts of your
applications that solve your problem.

nd Turbo Pascal 6.0 comes loaded with Turbo Vision applica-
tions including a calendar, a calculator, an editor, a clock, a direc-
tory browser and forms.

New Turbo-Charged Environment

The new Turbo Integrated Development Environment (DE) fea-
tures a multi-file editor, overlapping windows and mouse support.

Circle 48 on Inquiry Card
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And Turbo Help lets you copy, compile and run an example program
for every standard Pascal library routine so you can use it in
your code.

Pro Version with Turbo Drive”

Turbo Pascal® Professional 6.0 also includes: a professional
version of the compiler with Turbo Drive,} for compiling big appli-
cations in extended memory; Turbo Debugger® 2.0, for killing

the toughest bugs; Turbo Profiler™ 1.0, for eliminating bottlenecks;
and Turbo Assembler® 2.0, the world’s fastest, 100% MASM-
compatible assembler.

An Inspiring Offer

’l}EGbISl’)FER}%% E)FPRBOI P%ggCgsAL OWNERS: You can upgrade to

urbo Pascal 6.0 for only $09% m -
or to Turbo Pascal® Professional  PieAL e E
6.0 for only $99%* direct from m—

Borland. The suggested retail
rice for Turbo Pascal 6.0 1s

514995, and $299% for

Turbo Pascal Professional 6.0.

To order, see your dealer
To upgrade, call now: 1-800-331-0877

B ORLAND

The Leader in Object-Oriented Programming

C DE MF *400 $1000 for shygeig and haodihg ter expezs £xgust 1 1651 Otter good e U S anciCanada only Mail ordess lo Bortand International, nc,, PO Box 660001, Scolts vadey, CA 9506 Fesudens 0 CA CT, GA I MA, MI, NY, OH, PA, TX VA and WA, please ade aprcpnide
O ’ 06 saes Lax For orders Dutside the US, cat 14084 448 300 flubo Drve compier reques 1%b extended memory Hard disk recommended Copynght ©1990 Borland AV Borland products are irademarks of Sorland lnter Btional, Corporale Headquarters 1800 Green Hiis-Road, PC.

Eax 6EX001, SO Valey, CA 95007 -COH1, M0 438-530:1 Oftizes n Australia, Denak, France. Gesmany Maly Japan, Sigapoie, Seeden.and the Unded Kingdom Porsche i a regstered rademark of Pwsche B 13918



USE OUR st
__ DISKST
YOUR DAIA/
WILL BE i

That's because Verbatim DatalLife Colors help you Just put that information on a green disk.
work a lot faster. You could then use our red disks for priority reports.
Not to mention smarter. Yellow for important work in progress. Blue for other
You see, our disks let you arrange your dataaccording  office work. And orange for more personal things you're
to various colors. Colors that communicate brilliantly ~ doing at home.

Say, for example, that you have key financial data-you In other words, whatever arrangement of colors
need tn koen at vour fingerting makee the moet ecence for voli



The vivid colors of our disks make them By saving time and being more productive,
incredibly easy to spot. No matter how hard  youlll help your company stay in the biack.
they try to hide under your telephone. Or Which means you'll make more green.
between all those papers on your desk. Verbatim DataLife Colors for your office

D-azalifccozo,s' -

So you'll eliminate the frantic search-and- and home. o ¢ 000t 4
retrieve missions that used to have you pulling There’s no better way to keep your data in
your hair aut. the pink.

Circle 316 on Inquiry Card (RESELLERS: 317).



Relational Realities

teven J. Vaughan-Nichols presents an
excellent and balanced summary of the
advantages of relational DBMS products
in *“Relational Databases: The Real Story”
(December 1990). I would like to offer
one small addition. We have been consul-
tants and contract programmers in the PC
database industry for 10 years. None of our
clients has ever asked whether the DBMS
we used to solve their problem was rela-
tional. Many of them would probably not
even understand the issue. What they all
have in common is some problem that
needs solving. We give them solutions, not theory.
Tony Lima, President
Pacific System Design Workshop, Inc.
San Carlos, CA

was surprised by Steven J. Vaughan-Nichols’s em-
phasis on null value support in his *“Relational Data-
bases: The Real Story.” While null value support is an
important relational DBMS function, it has been relative-
ly easy to implement once the requirement has been rec-
ognized and, in fact, is available in many DBMS prod-
ucts. (Null value support is the ability to distinguish
between an unknown value and a value of 0 or blank
character fields.) Edgar Codd recognized that null
value support is difficult to implement at the application
level but relatively simple to implement at the DBMS
level. Since his popularization of the notion, many DBMS
products, including several that are not based on the re-
lational models, have provided this function.
Vaughan-Nichols also suggests that he would like to
see greater consistency in processing null values. It
seems to me that it is the job of the DBMS to provide a
consistent method for representing nulls in the database
but that handling these values must remain at the appli-
cation level so that they can be appropriately manipulated,
depending on the individual application or purpose.
Hedy Alban
Cherry Hill, NJ

Nulls in relational database theory are like the quicksil-
ver flash of sunlight on water—easy to describe in gener-
al, nigh onto impossible to capture in detail. While
many DBMSes do indeed implement nulls at the DBMS
level, no DBMS I know of handles nulls in a systematic
Jashion. Moreover, some DBMSes that are consistent in
representing nulls misdefine them at the application

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 of being
published in their entirety. Address correspondence to Letters Edi-
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. You
can also send letters via BIXmail c/o “editors."

Your letter will be read, but because of the large volume of mail
we receive, we cannot guarantee publication. We also reserve the
right to edit letters. It takes about four months from the time we
receive a letter until we publish it.
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level. Even DBMSes that dorepresent nulls
consistently and correctly ate inconsistent
in handling them. In relational DBMS
theory, to paraphrase Codd, nulls are not
Jjust a representation issue. Null handling is
an issue for the DBMS as wéll as for the
application level.

There is, indeed, still a need for greater
consistency in both representing and han-
dling nulls. Space considerafions do not
permit a full discussion of tthe matters
here. Interested readers are 4irected to Ed-
gar Codd’s The Relational Model for Data-
base Management (Addison-Wesley,

1989) for a complete discussion of these
issues.—Steven J. Vaughan-Nichols

Give Macs Their Due

read and appreciate BYTE for its informlative, high-

quality articles, but I was disappointed by David Fied-
ler’s The Unix /bin: “Back to the Workstatjons II” (De-
cember 1990).

Obviously a Macintosh hacker, Fiedler makes it a
point to try to impress us with the Mac’s capabilities. He
falls short, though, of impressing anyone who knows
much about networking, Macs, PCs, or workstations. I
manage over 100 Suns, Macs, and PCs, and I can as-
sure you that Unix and DOS networking is 3t least a gen-
eration ahead of Mac networking capabilities. This is
especially true with regard to security and gvailability of
software, not to mention backup, network management,
mail gateways, routers, and wide-area capabilities.

I have to complain about this Mac grands}anding.
Please don’t insult knowledgeable readers by straying
from your high standards of technical journalism.

oger Marquis
Berkeley, CA

I have to laugh at the assertion that I am “obviously a
Macintosh hacker.” I do not own a Mac or eyen use one.
In fact, I have been journalist non grata at Apple ever
since I lambasted its A/UX 1.0 in print. However, I do
give credit where credit is due. A/UX 2.0 is much im-
proved, and Macs do tend to network rather easily (at
least among themselves). Compare, say, setting up
UUCP on almost any Unix machine to hooking up a num-
ber of Macs to a laser printer. While the capabilities of
PC LANs are not in question, in general it is far simpler to
hook up and deal with Macs.

Concerning Unix, my subject of expertise: Of course
Unix LANs are more powerful than Mac LANs. But with
that power, you also get complexity (although, in gener-
al, Unix LANs give a great deal of flexibility for a bit
more work than most PC LANs, be they ISA or Mac). 1
personally run Unix on 386 PC hardware and am quite
Jamiliar with all the interrupt vectors, addressing, and
other problems that must be solved each time the system
configuration is changed. Perhaps your system has stan-
dardized each Sun, Mac, and PC so that adding new ones
is simple. But if you have to deal with a completely het-
erogeneous environment, you might find that things can
get quite complex.—David Fiedler

|



THE IBM 8515
DISPLAY.

When you’re looking
for the perfect display
to complement your
IBM Personal System/27
the 8515 is clearly the

one you should choose.

can the 8515. In fact,
this display can easily
handle picture-perfect
high-resolution

(1,024 x 768) graphics,
either through XGA or
an 8514/A Adapter card,
depending on what suits
your needs best.

VGA NOW. XGA
ON DEMAND.

QUALITY BY
DESIGN.

Right now you may
only need VGA, but as

your needs change so

: DON'T SETTLE FOR
UST ONE.
\/

The 8515 is an afford-
able 14" display that was
designed to be more

reliable. It has fewer
parts and that leads fo
fewer problems~it's
that simple.

Add to that a striking
contrast-enhancing
background and you’ll
experience clarity and
color richness litle
you've never seen.

Plus, you'll also be
looking at almost 56%
more viewing area in
about the same footprint
as our popular 12"
display.

The IBM 8515 Display:
now all the reasons to
choose it are perfectly
clear.

Find out more. Contact
your IBM Authorized
Remarketer or marketing
representative. For a
remarketer near you, call

1 800 IBM-2468, ext. 913.

(Actual unretouched screen.)

1BM and Personal System/2 are registered trademarks of International Business Machines Corporation ©1991 1BM Corp.
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The IEF “can help you devel

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

“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
enhancements to do. Our users got what
they needed the first time out.”

Mark Quinlan

Senior Programmer/Analyst

Huntington National Bank

!ﬁ", ] ‘[:'J ’ o
i ‘

“I've seen other CASE tools fail, so | raised
the bar high when we evaluated the IEF. It
passed with flying colors. | could not be
happier with my decision to adopt the

IEF company-wide.”

John F. Mott

President

AMR Travel Services

“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. |EF integration makes
the difference.”

Giorgio Sorani
Division Head - MIS
Lubrizol

“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

“Our first IEF system was completed
faster, and with fewer errors, than any
system I've ever seen. If | 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 Instruments
CASE product is proven—in the field.

Major companies have used TI’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 10-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.

1007 (Source; Gartner Group, Inc., 8/90)
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Developers were asked to compare IEF maintenance to
former those ding, more than 80%
reported productivity gains oy’from 240-1 to 10-to-1.

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
DEC/VMS, 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. DEC/VMS, TANDEM
and UNIX are scheduled for
availability in 1991. More will

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

We are commiitted to standards.

IEF tools and 1EF-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 |EF are trademarks of Texas Instruments. Other product names listed are the trademarks of the companies indicated. 66106
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Software Quality Control

ear! Hear! to Brett Glass’s “A Plea for Software
That Works” (Stop Bit, December 1990). As com-
puters get more powerful and as programs get more
complex, it is imperative that software developers do a
better job of quality control. One of my pet peeves is the
lack of meaningful software warranties. Manufacturers
routinely disclaim any responsibility for whether their
programs work or not. It would be much more encourag-
ing if they would simply say, “If there are problems, let
us know and we will fix them.” That, at least, would
indicate some good faith and would be a step toward a
maturing of the computer industry.
So in addition to software that works, let’s have soft-
ware companies that work.
Michael Hanson
Seattle, WA

|
For Comparisons Only

O ver the years, I have worked in various countries
and use your excellent periodical to keep in touch
with the latest developments. However, I must protest
what I consider one of the most misleading benchmark
comparisons ever published (“LAN Manager 2.0: A
Force to Be Reckoned With,” December 1990). The
benchmark in question sought to compare LAN Man-
ager with NetWare 386 and NetWare 286. My R&D staff
was at first astonished at the difference between Net-
Ware 386 and NetWare 286.

We then noticed that whereas NetWare 386 used a
Systempro as a file server, NetWare 286 ran on an 8-
MHz 286 AT clone. To add insult to injury, even the
network interface cards were different. The difference in
performance is almost entirely due to the difference in
hardware. Please remind the author that when testing
software, the hardware should be identical; otherwise
only guesses, not deductions, can be made.

T M. Thomas
Executive Head of Information Technology
Bank of Valletta, Ltd.
Valletta, Malta

The primary comparison was between LAN Manager
2.0 and NetWare 386. These are functionally comparable
network operating systems, which I ran on identical
hardware—the NE3200-equipped Systempro. I used the
NetWare 286/16-bit network interface card system in the
same spirit that the BYTE Lab uses a standard AT in its
system benchmarks: as a baseline point of reference.
While it’s interesting to read about Porsches, a lot of us
actually drive Fords. Clearly, the 386/32-bit network
interface card will outrun the 286/16-bit network inter-
Jace card, software notwithstanding; I included the lat-
ter results only to provide perspective. I apologize for not
specifying my intent more clearly.—Jon Udell

I
Wilted Lattice?

ow could you possibly have published “One-Size-
Fits-All Code with Lattice C** in your November
1990 issue? Lattice is out of the compiler business.

PDPY Y - RdADTMMVIT 10001

Sure, you can buy version 6.0, and the company supports
it at this point, but that’s the end of the road. Anyone
who builds a development activity around Lattice C today
is going to have to convert tomorrow, and although we
thought 6.0 was a good step in the right difection, it was
too little too late.

I think you ought to square this away so:Pehow with
your readers because a lot of newcomers tg C will see the
low price for this giant package and not reglize it’s a
closed-end deal. 1

Donald E. Killen, President
Greenleaf Software, Inc.
, T Dallas, TX
SAS/Lattice announced late last summer that there
would be no new development of the Lattice MS-DOS
compiler—just after I had finished my review. Certainly
a case of bad timing, and one for which I apologize. Per-
haps a text box next to the review would have been in
order. However, the picture for Lattice is npt quite as
black as you paint it. This past fall, Lattice informed
customers that phone support and correctigns to the com-
piler would continue. Present customers still have a
good product in their hands. If you doubt ti1is, Join BIX
and look at the comments people make abolla the Micro-
soft and Borland C compilers.—Barry Nangce

. ..And Hold My Calls

I read with interest your Microbytes item {*Monitor
Noise Causes Stress, Researchers Say” (December
1990) and have to agree with the conclusions you re-
port. I am a systems analyst with a large in‘ernational
corporation and spend most of my day at the computer.
Even though I am male and have (presumably) a very low
estrogen level, I find that the stress induced by my VDT
is noticeable. I tried [researcher] Dow’s suggestion of
turning off my tube for 15 minutes, and lo afnd behold,
my stress level went way down! Until my bgss walked in
and asked me what I was doing.
Kevin Petersen
MyS Department
World Wildlife Fund
Gland, Switzerland

Theos Kudos

hank you for your feature about Theos (“Alterna-

tive Operating Systems, Part 3: Theos:{Serious Busi-
ness,” October 1990). I have been programming exclu-
sively in Theos since 1982 and have firstha Pd knowledge
of the system’s phenomenal growth. In today’s world,
where networks are the de facto standard, it takes cour-
age to stand by a relative unknown that outperforms and
underprices the alternatives. I have bet the future of my
operation on Theos and have been successfuyl so far.
Perhaps enough people will have read your article so that
in the future, as I receive the never-ending stream of
dealer surveys, I will not have to check “Otrer” for oper-

ating system.
Craig A. Barcus
Barcus Bufiness Systems
STnta Rosa, CA
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use the incredible
power of Windows 30
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The New Microsoft” 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
TETRIS. Another click of the
mouse, and you can go from
typing a letter to testing your
nerves on Minesweeper. Or
honing your skillson TicTactics.

For maore information. call (800) 5411261,
make sense and Windows are trademarks of Mic;

1. P11 Customers in Canada, call (416) 673 7638. Outside North America, call (206) 9368661 © 1990 Microsoft Corporation. All rights reserved. Microsg!t and the Microsoft logo are registered trademarks
licrosoft C ion. TETRIS is a trad k of V/O ica (Elorg). All Rights Reserved If you've read all the way to this sentence, you obviiusly have snough spare time lo really enjoy the Entertainment

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) 5411261,
Dept. P11, and ask us all about the Entertain-
ment Pack. We'll do our best to give you a com-
pletely frivolous answer.

e

Making it all make senser

s and Making it all



Only Epson co
printing this




uld take laser
far, this fast.

All it took was a little RISC.

Introducing the Epson® EPL-7500 laser printer.
One of the first true Adobe® PostScript® laser printers
designed around a lightning-fast RISC processor.

The result is significantly
faster output. (‘

It is also significantly
better.

Thanks to true Adobe
PostScript —not a clone —
the EPL-7500 is able to pro-
duce razor-sharp text in 35
scalable fonts, plus equally
impeccable graphics. Blacks
are blacker and lines are
finer, courtesy of the printer’s
unique MicroArt Printing technology.

The EPL-7500 handles paper as well as ithandles
text and graphics. A 250-sheet tray comes standard,
a second is optional. Also standard are serial, parallel
and AppleTalk®interfaces, allowing the printer to

work smoothly in both PC and Macintosh® environ-

Engineered For The Way You Work?

POSTSCRIPT

The new Epson EPL-7500 laser delivers brilliant
PostScript output at blazing RISC processing speeds.
The new EPL-7000 provides serious business

performance at a very personal price.

ments. For even greater versatility, HP®Laser]et®
Series 11 emulation is included.

Of course, not everyone needs a PostScript
printer. That’s why the Epson laser line also includes
the new EPL-7000. Like the
EPL-7500, it offers brilliant

MicroArt Printing, superior

paper handlingand HP com-
patibility. Plus a host of other
serious business features, all
loaded into an extremely
affordable package. More-
over, the EPL-7000 even
allows upgradability to the
EPL-7500’s true PostScript
and RISC processing.

With the EPL-7500 and EPL-7000, the engi-
neers of Epson have succeeded in raising the stan-
dards for laser printing. Without raising the price.

In fact, a demonstration will quickly and clearly
show you why these are the most innovative printers

in their class. By far.

PSON

©1991 Epson America, Inc., 20770 Madrona Ave., Torrance, CA 90509, 800-BUY-EPSON (800-289-3776). In Canada, call 416-881-9955.
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Ada Aficionado

read with interest the opinions of “63 of the world’s

most influential people in personal computing” (‘“The
BYTE Summit, ” September 1990). The entire confer-
ence was conducted without a single reference to the
House Appropriations bill H.R. 5803, sec. 8084, which
says, in part, that “after June 1, 1991, all Department of
Defense software shall be written in the programming
language Ada.”

Your 63 influential people appear to have a strong
aversion to the language that is also a law. I don’t really
like medicine being rammed down my throat either, but
as medicine goes, it tastes pretty good. Ada works.

I just finished a middling-size project on time, within
budget, and in Ada. The university down the road is
using Ada as the basic software engineering training
language. My company, British Aerospace Australia, has
all new work coming in with Ada as the specified lan-
guage.

I suspect that all this will extend to the personal com-
puter. The last language that the DoD got into was CO-
BOL, and I’d hate to bet against Ada right now.

B. J. Chippindale
The Levels, Australia

Safe Data

was particularly interested in reading Jerry Pour-

nelle’s comments in “The BY TE Summit” (September
1990) concerning the future of computing, and also the
accompanying remarks in his column. I found myself
agreeing with much of what he had to say, but one as-
pect of his thoughts bothered me—his law of *“One per-
son, at least one CPU.” On the surface, it seems to be
the best solution. What could be better than having com-
plete control of your own computing destiny?

But I started to look at the issue from my perspective,
as an engineer working in a large company, and I real-
ized that having my own PC or even a personal worksta-
tion on my desk was not always going to be the way I
would get the most work done. Perhaps my view has
been warped because of the type of work I have been
doing recently, large-scale computational simulations of
optical systems (taking a slow Fourier transform of a
256- by 256-pixel array is a common feature of these),
but I can get much more done in an hour by using any of
six-odd mainframe computers that my company owns
than by using the venerable AT on my desk. Indeed,
many of the problems that I solve with computers can’t
be done by even the larger PCs. I would also extend this
observation to the academic setting of the university I
attend.

My point is this: Sharing large computing resources
among many people is still an efficient way to get work
done in a large organization. In my experience, both as
a user and as a provider of shared computer resources, I
have had many more positive experiences with main-
frames than negative ones, and I expect that many people
share this view. It simply makes sense for companies
and institutions to invest in centralized resources that can
be shared by a great many people at one time.

Besides being able to get more work done, having a
centralized computer system helps a company keep its in-
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formation organized and safe. Even after having two

jobs in MIS departments, where my only task was “disas-
ter recovery operations” (more mundanely known as
backups), I still have terrible habits when it comes to my
own PC, and I witness this same shortcoming in many
PC users—even those who have been burned by lost data
and programs. I realize that fast-developing sophisti-
cated PC-network programs provide centralized backups,
but in my mind, they’re not there yet.

If a company waits to be truly safe, the only solution
is to put data protection in the hands of a few employees
for whom that is their only job. The other big advantage
of having a centralized system is that databases are used
consistently so that data integrity is always assured.
Perhaps when PC-network software progresses further,
this will no longer be a concern. But then again, maybe
it will always be a concern. I tend to favor the latter be-
cause decentralization of information, computer-read-
able or not, always increases the risk of loss or damage.

In the end analysis, I believe that the best solution is
having centralized computing resources available for all
to use for big jobs and to access important databases.
Along with that, it’s best to have individual PCs or work-
stations that people use for smaller jobs and their own
personal work that does not need to be shared with a
great many people. This is my current situation, and I
think it works quite well.

With improvements in networking and communica-
tion, data interchange between all levels of computers
will soon (well, hopefully soon) be seamless and nearly
effortless. And while PCs will continue to enlarge their
circle of influence and power, I know that large systems
will also have their place for a long while yet.

Thomas G. Adams
Rancho Palos Verdes, CA

Thanks for a thoughtful analysis. 1'd like to ' have a
longer discussion sometime. —Jerry Pournelle

J erry Pournelle’s September 1990 column was inter-
esting, entertaining, and educational, as usual. Unfor-
tunately, while discussing his First Law, he fell victim

to what Dr. Stanley Schmidt calls “extrapolatio ad absur-
dum.” He assumes that diskless workstations are inher-
ently “evil” and are perpetrated upon unwilling victims
by diabolical “centralists.”

This position overlooks the primary reasons that
most companies install diskless workstations: data secu-
rity and reliability. The mere fact that potential for
abuse exists is no reason to assume that the abuse will in-
deed occur. If there is no disk drive, no data can be sur-
reptitiously copied from the central hard disk and used in
a manner contrary to the best interests of the company
that owns the data.

Additionally, by booting from ROM and download-
ing all pertinent device drivers and user profile informa-
tion, the common problem of corrupt boot disks is to-
tally avoided. It should also be noted that individual users
can customize their own working environment by load-
ing TSR programs and utilities from the server. This
method also has the benefit of allowing full compliance
with software licenses, thereby avoiding potentially
harmful and expensive civil penalties for software
piracy.

Users who have a legitimate need for data on a floppy



Objects At Your Fingertips.

Now, if you want to develop applications
for Windows 3.0, there’s a fast and easier
way to do it with the premiere object-
oriented programming language.
Smalltalk/V."

With Smalltatk/V Windows, you
can explore, prototype, build finished
applications and ship them runtime free.

You can tap into applications using
DDE so effortlessly you don't have to be
a Windows expert to do it.

And with one of the world's most
comprehensive class libraries, you can

choose our objects or easily build your own.

But whatever you develop, it will
be portable between the Windows, 0S/2
and Mac versions of Smalltalk/V.

With so much at their fingertips,
more people are solving more problems
with Smalltalk/V than any other object-
oriented programming system.

At only $499.95 and no runtime
charges, you can solve them, too.

Just call us at (800) 922-8255.
And see why programming Windows has
never been easier.

Smalltalk VWindows

9841 Airport Blvd., Los Angeles, CA 90045 (800) 922-8255 (213) 645-1082 FAX (213) 645-1306

Smalltalk/V is a registered trademark of Digitalk, Inc. Other product names are trademarks or registered trademarks of their respective holders.
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iveryone wants more productivity
out of their computers.

But not everybody is willing to
pend a fortune to get it. That's why
Juarterdeck productivity software
s outselling everyone elses—
ncluding Microsoft’s.

DESQview Multitasks
and Windows
on Your PC

As early as 1982, computer
nthusiasts found our products
telped them set up their ideal working
nvironment. Since then, step-by-step,
ve’ve improved DESQview into what
ome very knowledgeable people call
the best alternative to OS/2".
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N- T ransport

Close Window
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a table.

Rearrange
200m
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Transfer

Scissors

Help for DESQuiev 7
Quit DESQuicu (]

Over 1,000,000 users multitask their programs
with DESQuiew.

QEMM Breaks
the 640K Barrier

can just type
Optimize and
QEMM will do
the rest.

QEMM 38(1 is
incorporated into
DESQview 386 to
provide the
optimum operating environment for
productivity oriented users of 386,
3865X and 1486 PCs.

QEMM 50/60 is designed to
work in [BM® PS/2" Model 50 and 60
PCs with specific IBM adapter boards.

QEMM is the #1 selling utility
accord-

. 1024K, v A stem R

Number one.

. . distri- Network A

Today’s DESQuiew o lfireak t?gﬁlOIfiba_rrler in %Ooss—or in - ton

llows you to multitask R -l GV EOUT PO
: - 130K more room within the ~ SOUTCEs:
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vindows side by side— %K fg q y - 'ry,};ne' tances,  was
ext programs; graphic of video memory, in some instances. .|
rograms. But best of all, .QEMM takes buffers, network : number A A0S R
ou don’t have to buy a lot of new drivers, TSRs and other Memory-using  one Before After
ardware and software to use it. utilities and moves them into idle areas selling
JESQview works with the PC and the between 640K and one megabyte. sofware package in the PC industry in
TOZrams you now own. It's not complicated. It's easy. You April, May and June 1990.
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These are some of DESQuiew’s most recent awards

These are some of QEMM’s most recent awards

licrosoft is a trademark of Microsot Corporation. IBM and PS/2 are trademarks of IBM Corporation. PC Tools Deluxe is a trademark of Central Point Software. 80286, 336, 386X and 1486 are trademarks of Intel Corporation.
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your PC

Manifest Gives You
in-Depth Knowlege
of Your PC
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Our newest utility is Quarterdeck
Manifest, the best way to discover every-
thing you ever wanted to know about
your PC. Manifest shows you around
‘under the hood’, pointing out how
memory is used, comparing memory
speeds, and indicating how you can gain
more room for your programs to work.

It can point you to as much as 130K
of additional RAM your programs can
use. It shows you which memory areas
are faster. It even helps you compare
add-in memory board performance.

Manifest does
for memory what
PC Tools Deluxe
does for disks. And
=% it's easier to use.
Manifest has been quick to win recognition

QEMM 386

PRODUCT
EVALUATION

SCORE 8,6

QRAM Optimizesthe A Glimpse of the Future:
Memory of 8088 and DESQview/X

80286 PCs We're also looking ahead to the next

Once you know where you can move  wave of computer development:
those memory-hogging utilities, QRAM  enterprise computing. Our new
lets you do it. It even works on
8088, 8086 and 80286 PCs with
EMS 4.0 or EEMS memory
boards.

QRAM and Manifest help
you get every last 'K’ out of the
hardware you own.

In fact, all our products are
designed to give you more pro-
ductivity out of the system you
already have, whether it's an
8088, 8086, 286, 3865X, 386, or i486.

Quarterdeck.
Products for DESQview /X allows different
EVEI'Yday Heroes computers with different operating
Our mission is to protect your systems to work together. Using the

investment. Whether your PCis 8 years ~ advanced X-windows environment, it
old or fresh out of the box, our products ~ lets users run programs on remote

make it more versatile, more flexible; computers and watch them run in their
and help deliver performance dividends ~ PC's windows. DESQview /X will be
from your computer investment. Our avalable later this year.

products help fine-tune your PC which Quarterdeck products. The best way
helps you do your work better, which to get the most out of your PC today.
makes you look good. And tomorrow.

150 Pico Blvd., Santa Monica, CA 90405 (213) 392-9851 Fax (213) 399-3802
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disk can easily be accommodated by users (of which,
typically, there will be several) who do have floppy disk
drives in their workstations. Even if there is only one
workstation on a network that has a floppy disk drive in-
stalled, and this particular unit is controlled by the “cen-
tralists,” there is a wonderful opportunity to control ac-
cess to sensitive corporate data while preserving the
user’s freedom to “liberate individual creative ener-
gies.” This type of procedure also ensures that corporate
data is not accidentally corrupted by honest mistakes or
sinister intent.

I hope Jerry rethinks his position on these wonderful
machines because they make the life of the network
supervisor much easier.

Robert Foldi
Albion, NY

Well, you're probably right: I do sometimes get carried
away. Thanks and best wishes.—Jerry Pournelle

Zapping Disks

I n a letter to Chaos Manor Mail (October 1990),

Frank Cross pointed out that he was careful to pass his
floppy disks around the airport security x-ray machine.
It had puzzled a fellow medical physicist and me as to
how x-rays could affect floppy disks. Thus, we did a
small experiment to determine if, in fact, there was any
effect.

We subjected both 5%- and 3'%-inch floppy disks to
increasing doses of x-rays from a standard diagnostic x-
ray unit. After each exposure, we tested the disks using
Norton Utilities to see if any data was unreadable or if
any bad blocks had developed. We were unable to detect
any effects of x-rays on the disks, despite the fact that the
doses administered were orders of magnitude greater
than those of any airport security system.

It would seem that the suspicion that x-rays will cause
damage to disks is based on some sort of myth and that
excessive precaution is unnecessary.

T. D. Cradduck
London, Ontario, Canada

I gave up on special treatment for disks years ago, and
so far I haven't noticed any problems. But I was told that
the U.S.S.R. x-ray machines really zap things (so much
so that the KGB agents running them get medical prob-
lems). So there I did move the disks through manual in-
spection. I do worry a little about EPROMs in some com-
puters, but again, I have never actually had a problem.
Best wishes. —Jerry Pournelle

Disseminating Ideas

n his September 1990 column, Jerry Pournelle re-

ferred to a prediction he’d made in the past: “By the
end of the millennium, any member of Western Civili-
zation would be able to get the answer to any question that
has an answer—and this at reasonable cost.”

That brought an immediate question to my mind.
Since it sounds like such a good deal, how does one be-
come a “member of Western Civilization”? It seems a
pity that people not fortunate enough to be born in a
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Western country (or a “westernized” country, such as
Japan, which I believe Jerry would include in his predic-
tion) should be deprived of what his prediction means
(living long and prospering, for starters).

If Jerry can put a simple answer to the above question
in his column, everyone everywhere could follow it and
gain the benefits of his prediction. I’m thinking of
places like Guatemala, for instance, which probably has a
per capita income of about $250. Or Zaire, which has a
per capita income of $150. Not to mention the Eastern
European countries, now in the throes of applying for
membership in Western Civilization (after having been
held back for 40 years by the Communists).

For what it’s worth, I’d suggest these simple require-
ments: free market economy, free flow of information
and ideas, free entry and egress, and rule of law apply-
ing to everyone in all classes. What do you think? Jerry
could just put the recipe in his column, and the rest of
us will see that it’s disseminated throughout the world to
those who need to pay heed. Or better yet, he could
write a science fiction book about it.

Timothy Condon
Tampa, FL

“America is the well-wisher to the freedom and indepen-
dency of all. She is the champion and vindicator only of
her own, " said John Quincy Adams; and while I might
dispute that, it is still something to be thought about.

Certainly the best way America can preserve Western
values for the world is to retain them for herself; and per-
haps, just perhaps, liberty of conscience, freedom of ex-
pression, security of property—a ‘just and impartial gov-
ernment that will not take from the mouths of the
laborers the bread they have earned ”—and rule of law
will spread. Just perhaps.—Jerry Pournelle

FIXES
(.

e Laurence M. Gartel is the artist who created the
artwork used as a background for the collage that ap-
peared on page 297 of the December 1990 issue of
BYTE. This artwork was originally published in the book
Laurence M. Gartel: A Cybernetic Romance published
by Gibbs Smith, Publisher. Copyright 1989 by Laurence
M. Gartel.

* Some of the company information listed for Percep-
tive Solutions, Inc., in the January Product Focus and the
review of hyperStore was incorrect. The company is lo-
cated in DeSoto, Texas; the correct telephone numbers
are (214) 954-1774 and (800) 486-3278.

¢ In a January Short Take (page 127), we incorrectly
identified the Volante AT 1000 board as interlaced, when
in fact it is noninterlaced.

¢ In the September 1990 Ask BYTE, the phone number
we gave for Spinnaker Software was incorrect. The cor-
rect number is (617) 494-1200.

e The correct telephone number for Spiral Software
(January, page 70) is (800) 833-1511.

¢ The correct telephone number for Dragon Systems,
listed in “The BYTE Awards” (January, page 164), is
(617) 965-5200. = i
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+ 30-day money-back guarantee
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color VGA monitor comes standard with
all 386 DX and 486 systems. This monitor

an GATEWAY 2000 SYSTEMS

GATEWAY 3865X
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1.2 MB 5.25" Drive
1.44 MB 3.5" Drive

80 MB | 7ms IDE Drive
with 32K Cache
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14" Gateway Crystal Scan 1024NI
Color VGA Monitor

| Parallel/2 Serial Ports
101 Key Keyboard
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8 MB RAM

1.2 MB 5.25" Drive
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200 MB 15ms IDE Drive
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16 Bit VGA with } MB

14" Gateway Crystal Scan 1024N|
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MS WINDOWS 3.0

$3995.00

STANDARD FEATURES & SERVICES

+ Microsoft® WINDOWS™ and Mouse

« Free on-site service to most locations in
the nation

= Replacement parts sent via ovemight
shipping free of charge

+ Free bulletin board technical support

« New sales hours: 7am-10pm CST M-F
9am-4pm CST Saturdays

NEW CRYSTAL SCAN 1024NI

* Our new 14" Gateway Crystal Scan 1024N1

is non-interlaced for a flawless, flicker-free
display. 1024 x 768 @ 60 Hz. 800 x 600
@72Hz 28DP

We custom-build each Gateway 2000 computer to customer specifications. We'll gladly provide you with a quote on your configuration.

386 and 486 are trademarks of Intel Corporation.

Due to the volatility of the DRAM market, all prices are subject to change.
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Microsoft Taps Windows to Support Pens

hile some tap-happy pundits predict no future for computers that use a
pen or stylus, Microsoft says that portable PCs and programs that tap
into its pen-centric operating software could reach the market later this year.

Unlike GO Corp. (Foster City, CA), which has invented a whole new 32-bit
operating system for pen-based, mobile computing (see “The Point of the Pen,”
February BYTE), Microsoft is building on top of Windows. The upcoming Pen-
Windows, shown to developers late last month, is a set of operating-system ex-
tensions designed to recognize handprinted text and accept commands from a
pen or stylus. The system will also recognize gestures, or pen marks for com-
mon commands such as cut, copy, paste, and insert. “Gesture support is the
most important aspect of pen-based systems,” said Greg Slyngstad, general
manager of the PenWindows product unit. The handwriting-recognition engine
is “installable,” Slyngstad said. OEMs or applications developers can imple-
ment a different recognizer if they want.

Based on Windows 3.1, PenWindows will run any application compatible
with 3.1 without modification. It’s this compatibility with current software that
Microsoft is promoting as the reason developers and users will want to pass GO.

For users who want to write instead of type, some developers will design
versions of their software to handle pen input and take advantage of PenWin-
dows capabilities. By building on a foundation of more than 600 functions in the
Windows application programming interface, developers will be able to imple-
ment the PenWindows environment with modest incremental effort (about 35
additional functions), according to Microsoft. Microsoft itself plans to add pen
enhancements to programs such as Word, Excel, and PowerPoint. The company
released a beta software developer’s kit last month.

Microsoft will license PenWindows to OEMs, who will install it in new tab-
let-like computers. Several companies have expressed an interest in PenWin-
dows, including Momenta, Wang, NCR, and Kyocera.

While GO’s PenPoint system is designed for stylus input, Microsoft is betting
that users of pen-based systems will want compatibility with DOS and Windows
rather than a brand-new operating system. PenPoint is compatible only with the
DOS file system. However, tacking pen-based features to an existing operating
system may limit both the performance and flexibility of the pen-based environ-
ment. For example, Microsoft’s system will require translation of pen input into
mouse or keyboard equivalents (a procedure that GO’s system doesn’t have to
worry about). Some experts on pen-based computing believe multitasking will
be of critical importance to ensure adequate responsiveness of the pen.

Still, Microsoft has the clout of 20 million DOS users and can attract develop-
ers more easily than GO. Slyngstad said that *“one or more” systems—most like-
ly notebook 386 PCs with a removable display—will show up this year.

—Nick Baran and D. Barker

Grid Will Work with PenPoint and PenWindows

hile some computer makers will
implement GO’s PenPoint and
others will implement Microsoft’s Pen-
Windows, the first company to commer-
cially provide a handwriting-savvy sty-
lus-and-tablet computer will support

both environments. Grid Systems (Fre-
mont, CA) plans to build an industry-
standard computer that can be used for
either PenPoint or PenWindows, as well
as programs written for Grid’s own ap-
plication programming interface, says
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Why is this man smiling? He’s
Robert Puette, president of Apple
USA, and hiz company is selling
its new Mac Classic computer
faster than it can make them.

And according to market analysts,
Apple is reaching a whole new
audience of computer users with
its low-cost ma-
chines. At & re-
cent press brief-
ing, Puette said
that Apple’s strat-
egy is tobe “cus-
tomer driven”’
and provide total
computing solutions in coopera-
tion with reseller channels and de-
velopers, the “other sides of the
triangle centered around the cus-
tomer that we don’t and can’t
control.” Ccincidence or not, fol-
lowing Puette’s talk and similar
briefings by fellow Apple execu-
tives John Sculley and Michael
Spindler, Apple’s stock jumped
several points. Apple’s stock has
risen steadily since official state-
ments about gaining market share
have passed reality checks with in-
creases in szles.

Apple officials now say that the
lightweight notebook computer
under development will be out by
August. Word in the Macintosh
community is that Sony will
build the litile machine, expected
to weigh about 6 pounds.

In a move expected to bring large
profits to U S. software manufac-
turers, ministers of the Euro-
pean Common Market have ap-
proved new legislation extending
copyright protection to software.
With reports estimating that U.S.
vendors annually lose up to $5 bil-
lion in sales due to European
software piracy, strong copyright
protection is high on the compa-
nies’ list of priorities. The direc-
tive passed by the European
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company president Alan Lefcoff.

Grid will basically stay on the side-
lines and watch the action between GO
and Microsoft, Lefcoff said. Although
he thinks that GO should have based its
system on Windows, Lefcoff said that he
believes independent software vendors
will develop good pen-based applications
for the GO environment. Grid has no in-
terest in building custom hardware for
PenPoint and asked GO to modify its de-
sign accordingly. Grid users might have
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to load in a modified BIOS to run GO
software, he said.

Meanwhile, the GridPad has been suc-
cessful with truck drivers and insurance
sellers, says Grid product manager Ken
Delaney. The portable system (suggested
price, $2370) is frequently used for cap-
turing signatures, he said. However, the
GridPad’s handwriting recognition capa-
bilities are used in only 20 percent of the
applications developed for it, he said.

—RIich Malloy

Nutek Claims True Mac Clone;

No Mac ROMs Required

N o one's done it yet—made a Mac
clone that doesn’t use Apple’s own
Mac ROM chips and can still get past Ap-
ple’s attorneys. But Nutek Computers
(Cupertino, CA) says it has designed a set
of chips and software that form a “legal
functional equivalent of the Macintosh
operating system.” Nutek hopes to sell
its Mac replicant technology to computer
makers who want to produce Mac clones.

Nutek says that it has developed a
Mac-compatible operating system that
doesn’t infringe on any of Apple’s pat-
ents or copyrights. The company says
that computers based on its cloning pack-
age—an operating system on disk and in
ROM and three application-specific ICs
that mimic the Mac’s internal hardware
functions—will be binary and bus com-
patible with the Mac. Any “clean” Mac
program, peripheral, or add-in will work
with systems that are based on the Nutek
design, said company president Benja-
min Chou. Manufacturers using the Nu-

tek chip set must add the CPU, which can
be anything from a 68000 to a 33-MHz
68040; a SCSI controller chip; memory;
and glue logic.

As for the user interface, Nutek will
offer a native-language Mac version of
the Open Software Foundation’s Motif.
This could help avoid problems with
Apple’s interface copyrights.

Reverse-engineering a Mac clone is
quite a technical accomplishment. But
the fast-selling Mac Classic has changed
the scenery. Now that Apple offers a real
low-cost Mac, the demand for imitations
isn’t what it was a year ago, when the
cheapest model had a price tag twice that
of an IBM clone. However, Chou said
that OEMs who use Nutek’s core tech-
nology won’t try to compete “with a sin-
gle, low-end product.” They’ll offer ma-
chines that are more flexible than Ap-
ple’s and *“competitive on a price/perfor-
mance basis,” he said.

—D. Barker

New Type of Magnetic Memory in Development

he developers of a new form of
magnetic memory say that their ap-
proach will yield fast, nonvolatile devices
that could someday replace conventional
CMOS RAM. This so-called Sheet
RAM could ultimately replace “any and
all memory devices except things like
real cheap floppies and streaming
tapes,” says Richard Lineau, inventor of
the technology and a principal in the
company commercializing it. SHRAM
Memory Technologies (Los Angeles) ex-
pects to have working devices soon. The
first products using Sheet RAM could
appear sometime this year, Lineau said.
Like other forms of magnetic mem-
ory, Sheet RAM is nonvolatile and rela-
tively immune to stray radiation. Unlike
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other kinds of magnetic memory, Lineau
says, it can match the speed of conven-
tional CMOS RAM.

Sheet RAM consists of a thin layer of
ferromagnetic material put down on a
neutral substrate, with a single Hall-ef-
fect transistor for each memory cell
formed on top of the ferromagnetic layer.
Conceptually, Sheet RAM is most akin
to core memory—the arrays of tiny mag-
net doughnuts woven on wire that domi-
nated computer memory before semicon-
ductor RAM came along. Like core,
Sheet RAM stores bits by changing the
polarity of magnetized regions. Unlike
core, the magnetized regions are not dis-
crete components. Instead, they are re-
gions on a chip, like the domains in

NANOBYTES

Council of Ministers is now in the
hands of the European Parlia-
ment, which should be making its
decision soon. “This directive
takes strong action to redress the
piracy, an absolute necessity if a
healthy indigenous software indus-
try is to develop in Europe,” said
Floyd Bradley, European vice
president of Ashton-Tate. The
legislation sanctions reverse engi-
neering under strictly limited cir-
cumstances. Firms will be allowed
to decompile competitors’ pro-
grams to ensure compatibility with
their own products and will be
forbidden from examining code not
directly related to achieving this.
Information gained from decompi-
lation cannot be used for pur-
poses other than ensuring
compatibility.

As computers get smaller, input
devices are doing the same. This
month, Appoint (Paso Robles,
CA) expects to start delivering a
trackball about the size of a
Chunkie bar. Thumbelina mea-
sures 1% by 1% inches and is %-
inch high. The three-button device
uses what the designers call a
“single point contact, friction op-
erated mechanism,” the same as
in Appoint’'s MousePen. You can
easily hold the trackball in one
hand and control it with your
thumb, a spokesperson said. The
PC version has a PS/2 mouse con-
nector and serial adapter. The
Macintosh version hooks to the
Apple Desktop Bus port. Thum-
belina is priced at $99.

Wolfram Research (Champaign,
IL) plans to multiply the number
of systems that can run its Math-
ematica program. The latest ver-
sion is initially coming out for

the Mac, Next, Sony, and Sun plat-
forms, but the company plans
versions for a further 11 or so
platforms, including Windows,
386-based DOS, DEC, IBM RISC
System 6000, MIPS, and Silicon
Graphics workstations. Wolfram
added hundreds of math func-
tions to version 2, the most impor-
tant related to solving numerical
differential equations.
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Over 10 million business people are
more productive and more insightful
because of Lotus 1-2-3. Now Lotus
introduces 1-2-3 Release 3. 1.

And if you're currently using 1-2-3,
you'll find it offers the features you've
been wishing for.

Like the ability to see, on screen,
exactly what your printed output will
look like. Our unique 3D approach to
organizing and consolidating spreadsheet
data. And the most professional and

ooing atler

persuasive printed reports you've ever
created on your computer.

Or if you're one of the holdouts not
using 1-2-3, you'll find it offers an inter-
active, graphical environment. Plus it

works with Windows

lows 1263 | 3.0. And supports
| both a keyhoard
{ and a mouse.
|  And now, when
| you buy Release 3.1
e —

between January 8,

the other 3.

1991 and April 30, 1991, we'll send vou
a free' copy of Am: Pro, the best word
processor in the industry. See your
participating Lotus Authorized Reseller
or call 1-800-TRADEUP ext. 338.
today for details.

And see why 7 out of 10 spreadsheet
buyers chose 1-2-3. And the other 8 may
not be far behind.

Lotus 1-2-3 kR

© Copyright 1990 Lotus Development Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. Windows is a trademark of Microsoft Corporation
* As reported by Audits & Surveys, Inc., measuring IBM-Compatibie spreadsheet sales among computer and software dealers nationwide. tSubject to a shipping and handling fee of $19.95
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Our new PostScript
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printers start at $4995.
Where they go after that
is up to you.

Now you can let your imagination run wild. Ata  mal-wax color as only Tektronix printers can.
very conservative price. Because Tektronix For