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Experts™ guide you at every step. N 90- -day, money-back guarantee
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« Borland.
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Power made easy”
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THE #1

WINDOWS

DATABASE

New Paratox
makes your tesk
a ramp on the data

superhighway

There’s lots and lots
of data out there.
The trouble is, it
has to go to the
| right place in order to be pro-
ductive. That’s the reason we
developed the new Paradox®
Workgroup Edition. The only
database with superior SQL
connectivity and workgroup
information sharing.

Share data easily with
any workgroup

First we built in support

for SQL servers, including
Borland’s InterBase,” Sybase/
Microsoft,” and Oracle, so you
can work with information

from corporate databases as if it
were on your desktop. But we
didn’t stop there. We added the
Workgroup Desktop to distrib-
ute the data where it’s needed.
Now anyone with a Workgroup
Edition of Borland Paradox

(or Quattro® Pro) can exchange
data over local and wide area
networks, or via electronic
mail.* You can establish and
modify workgroups instanta-
neously to meet the needs of a
given project or organizational
structure. And there’s no need
to buy expensive hardware
upgrades or learn separate
“workgroup” software.
Everything you need is built-in!

You can share virtually
any type of data—Paradox or
dBASE?® tables with associated
indexes, SQL data, OLE or
multimedia objects, forms,
reports, and queries, and even
non-Paradox files such as
WordPerfect documents, or
entire applications. You simply
“publish” the information to
your list of workgroup mem-
bers. Whenever you update a
version of the published data,
your selected “subscribers”
automatically receive the new
information. Everyone is more
efficient because everyone is
working with the same up-to-
date information.
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Dynamic-STN color: Designed
with greater contrast and improved color
saturation, Toshiba’s dual-scan display is

noticeably pure and vibrant.

ellite”
y ! 531910"5 }

Rugged Design:
Rounded corners and a tough
lightweight casing are just a few of
the details thar make this notebook
engineered to last.




TURN A LITTLE MONEY
INTO A SOLID INVESTMENT.

Introducing the Ultra Affordable T1910 Series.

Our new Satellite Series notebook is light
enough to go everywhere, yet rugged enough

to come back in one piece.

roerams. There’s Toshiba's unique 14.5mm
g 1

Type 111 PCMCIA slot for the ultimate in

expansion possibilities.

And a choice of sharp,

brilliant displays, either color or monochrome.

So get your hands on the new T1910 Series. It's

got everything you want
in a notebook. Advanced
features. A tough, long-
lasting design. And a great

price. Call 1-800-457-7777

B for the Toshiba

MICROSOFT

T1910

+9.5” dia. monochrome
STN-LCO display

+120MB HOD

6.5 Ibs.

T1910CS

95" dia. color Dynamic-
STN dual-scan display

* 120/200MB HOD

« under 7'1bs.

BOTH MODELS

» 33MHz SL Enhanced
intel 4867SX, 3.3v

* 4MB RAM,
upgradable to 20MB

« 8KB cache

« 14.5mm Type II1PCMCIA slot
{supports Type I, i, and !l cards)

« BallPoint™ Mouse
with QuickPort™

« NiMH battery for extended
battery life with Toshiba
MaxTime"” Power

WIND( Management

WS
wisan” dealer nearest you.

In Touch with Tomorrow

TOSHIBA

©1994 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All products indicated by trademark symbols are trademarked and/or registered
by their respective companies. * 71910, 120MB HDD. Reseller prices may differ. All prices and specifications are subject to change. hipping, handling, and applicable sales tax not included.
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News & Views

PROCESSORS

Intel Pushes the 80x86
Envelope............................. 22
In terms of sheer processing power.
Intelis behind the RISC curve. Its next
gencration Pentium may only keep

the gap from widening. But that may be
cnough.

OPERATING SYSTIEEMS

Apple Opens the Mac OS........... 2
After years of carefully guarding its
Macintosh system software, Apple
(Cupertino, CA) is taking steps to spread
the Mac OS 1o several different
platforms.

PC VIDEO ACCELERATORS

Video Acceleration in the
FastLame............................ 28
Two coalitions, VESA and an Intel-ATI
pairing. have offered new graphics
standards to speed digital video across
the desktop.

DISPLAY TECHNOLOGY

35mm-Size Display Has VGA
Resolution........................... 32
Thanks to Kopin's Smart Slide
technology. it may not be long before
you can wear a head-mounted display
that’s about the size of a 35mm slide yet
sports 640- by 480-pixel VGA
resolution.

Motif Offers Variation on
LCD Theme............
Motif says its active addressing offers
the best of both worlds—the low cost of
passive matrix and the fast response of’
active matrix.

WINDOWS DATABASES

New Access Targets Wider
Audience ............................ 40
Access 2.0 is what Microsott wanted
Access 1.0 to be: an easy-to-use. full-
leatured. relational database for
Windows.

NEW PRODUCTS

What's New ........................ 252
RediDockit and DigiDial provide
wireless control for your I’C; Rapport
Script brings object-oriented word
processing to Unix: Internet-In-A-Box
lets you access the Internet from your
PC: and more.
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NEW SYSTEMS

! Apple, IBM Bring

| PowerPC to the Desktop 4
BY TOM THOMPSON AND BOB RYAN
The first PowerPC systems for the

| desktop provide many pleasant

| surprises, especially low price.

Windows on RISC
BY STEVE APIKI Emulating Windows on cven the faslesl
RISC workstation might mean disappointing performance.

Intel, TI Show Off the 486DX4—112

Emulation: RISC’s Secret Weapon 119
BY TOM R. HALFHILL Emulation is beginning to appear

as an integral feature in some new operating systems, and its

ambitious goal is (o shield users from the incompatibilities of
different hardware and operating-system platforms.

The Power Mac's Run-Time Architecture 131
BY RANDY THELEN The RISC-based Power Mac uses a
dramatically differemt application architecture that provides
compatibility with past applications and future applications.

Developing for RISC 139
BY ALEXLANE RISC development tools must offer
more variety and greater ease of use.

Porting to RISC: Not Just a Recompile—142

Justifying NT 149
BY JON UDELL Available on RISC, CISC. and SMP platforms,
Advanced Server and SQL Server make NT a viable choice to
provide file and database services to your LAN.

How We Tested SQL Server on NetWare. 0S/2, and NT—150
SQL Server for NT on CISC and RISC—158
LAN Operating-System Testing—164

SPECIAL REPORT: THE RISC OECISION
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State of the Art

OBIECT DATABASE SYSTEMS

Object Databases 14
BY RICHARI> MARLON STEIN

Object-oriented DBMSes solve the problem of storing persistent
data from an object-oriented application.

The Object Database Standard—82

The Great Debate 85
BY CRAIG S. MULLINS

To store complex data objects,
relational database svstems must
perform expensive and CPU-
intensive transformarions because
of their simphtied storage
capabilities. Objeet database
systems and object-oricnted
programrming languages make ut
possible 10 store and access such
data in an easy. efficient manner.



COMMUNICATIONS

Almost as Good as Being There 173
BY HOWARD EGLOWSTEIN

Microfield Graphics’ SoftBoard and AT&T’s
DataPort 2001 Multimedia Communicator enhance
long-distance teleconferencing.

Whiteboarding with Software—178

PRINTING

Multiprotoco! Print Server 181
BY BEN SMITH

A $695 multiprotocol print server from Axis
Communications connects as many as three printers
directly to Ethernet LANs. providing equal access to
PCs, Macs, and Unix machines. The NPS 550°s
virtual printer technology simplifies configuration
and administration.

NETWORKS

Easier Ethernet 185
BY BARRY NANCE

Plug Tut Systems’ $99 Silver Streak adapter onto
your Ethemet card, and you can siring inexpensive,
easy-to-install silver-satin phone cord instead of thin
Ethemnet. The Silver Streak atlows full 10-Mbps
Ethernet speed over the UTP phone cord.

Ethernet Cabling Methods—186
Verifying Your LAN Cables—188

MULTIMEDIA

Multimedia Presentations 189
BY SHELLEY CRYAN

Time-line-based presentation software can enliven a
traditional computer-based presentation with motion,
animation, video, sound, and interactive controls.
Cryan evaluates the best multimedia presenters for
Windows and the Mac.

DEVELOPMENT TOOLS

Mac Programming Power Tools 199
BY RAYMOND GA COTE

C&1é finds Mainstay's new C and BASIC
programming environments for the Macintosh hard
to pigeonhole and harder to resist.

NIC Update: ‘¥4

22 New Ethernet Cards 229
16-bit NICs from Asia, evaluated by the Taiwan-
based independent testing lab LANBit Computer.

’ HIGH-ENID SYSTEMS

| Lab Report: 206 |
57 PCs That Set the Pace ‘
Should you buy a high-end 486 or u Pentium? i
We evaluate 37 66-MHz 486DX2 systems and I
20 Pentium systems 1o find the best performers

for Windows. Unix, and DOS applications.

Best Pentiums for Windows—208 |
How We Tested—210 )
Best Pentiums for Unix—211

Best ISA 486s for
Windows—215

Best EISA 486s
for Windows—
217

Best 486s for
Unix—219
Best 486s for
DOS—221
Honorable
Mentions—222

Dubious
Achievements—
222

Objects in Use 99
BY RUSSELL KAY

The object-oriented approach looks
great in theory—but what's it like
out in the field? Here's a look at
how object database technology is
being used in a varicty of real-
world applications—the rcasons,
the benetits. the drawbacks.
product selection. and wish lists.

COVER IMAGE: MARC YANKUS © 1994

SYSTEMS DESIGN
Under the Hood:
The Power Mac’s Run-Time

Architecture...................
BY RANDY THELEN Power Mac

support for future developments.

PROCRAMMINC

Some Assembly Required:
Developing Applications

BY TOM CHRISTIANSEN This

widely supported public domain
language can casily solve many
general programming problems.

PROCGRANMMING

Beyond DOS:

BY JON UDELL A look at four
recent books on Windows NT.,
Win32. and OLE 2.

ofters backward compatibility and

inPerd .................. 21

Essential Reading ........ .37

Pournelle:

What’s Hot, What’s Not...... 21
BY JERRY POURNELLE IU's time
once again for the annual User’s
Choice Awards trom Chaos
Munor.

Books and CD-ROMs:

Internet Resource Guide...... 4
BY DAVE VISLOSKY.

RICH FRIEDMAN. ROGER GOODE.
AND LEE ZASLOW Thousands ol
Internet listings. government
information on CH-ROM.
computer design. and repetitive
strain injuries.

Commentary:

The FirstBug................. 308
BY FRED R. SHAPIRO Exposing
the myth of the first bug.

Editorial ........................ 10
BY DENNIS ALLEN

Compression problems, the
Richard 1{1-NIS divector
comparison. and Mac SCSI hints.

READER SERVICE

Editorial Index by Company 306
Alphabetical Index 10 Advertisers 302
Index to Advertisers by

Product Category 304
Inquiry Reply Cards: 3048
BUYER'S GUIDE 261
Mail Order

Hardware/Software Showcase
Buyer’s Mart

PROGRAM LISTINGS

From BIX: Join “listings/frombyte94™
and select the appropriate suburea (i.c..
“aprod )

From the UUNET:{ip to fip.uw.net, log
on as “anonymous.” and enter your user
1D s your password. Tyvpe
“ed/published/byte” and type “DIR.”
Files appear in subdirectories arranged
by month.

From the BYTE BBS at 1200-9600 bps:
Dial (603) 924-9820 and follow the
instructions at the prompt.

BYTE (I1SSN 0360-5280) I1s published monthly by
McGraw-Hill, Inc. U.S. subscnber rate $29 95 per year.
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No. 246492, Registered for GST as McGraw-Hill, Inc.
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(3, | & Contents by Platform

DOS/WINDOWS

Intel Pushes the 80x86
Envelope ....
Intel tights to regain ground against its
RISC competitors with the development
of its next-generation 300-MIPS
Pentium, the P6.

New Access Targets Wider
Audience....................... 40

Access 2.0, a feature-rich relational
database for Windows, strikes the right
balance between case ot use and
programmability.

Apple, IBM Bring PowerPC
to the Desktop................. 44

IBM hopes to establish a new standard
architecture for the PC with its Power-
PC-based Power Personal desktop
systems.

WindowsonRISC............ 109
Emulating Windows applications on
RISC systems stilf fulls far short of
running applications at native speed on
Intel-based Windows machines.

Emulation: RISC’s Secret

Microsoft and Apple want 10 ensure that
their competing operating systems will
spread to nonnative platforms on
“officially” sanctioned emulators.
Microsof1’s licensing of the Windows
API source code to [nsignia Solutions
has resulted in SoftWindows, an
MS-DOS/Windows emulator. Mean-
while, Apple is readying its own emula-
tion technology.

Almost as Good as

Being There................... 173
Two new hardware technologies en-
hance long-distance teleconferencing.
Microfield Graphics® SofiBoard comes
with Windows software for capturing
your whiteboard sessions. AT&T’s Data
Port 2001 Multimedia Communicator
comes with DataBeam’s FarSite for
Windows. electronic whiteboarding
software for collaborative presentations.

Multimedia Presentations...189
Time-line-based presentation software
takes advantage of the new breed of
multimedia-capable Windows PCs.
Multimedia presenters such as Action,
Astound, Super Show and Tell. and
Q/Media can add a range of media ele-
ments to your electronic presentations.

57 PCs That Set the Pace ..206
Find out what the best Pentium and
486DX2 systems are for DOS and Win-
dows and how Pentium and 486 systems
stack up in performance and price.
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Pournelle: What's Hot,
What'sNot ................... 241

Jerry hands out his annual User's
Choice Awards.

08/2

Multiprotocol Print Server ..181

The NPS 550 Ethernet print server pro-
vides multiprotocol support, including
NetBEUL

Justifying NT ................. 149
Which network operating system does
SQL Server run best on: NetWare,
08/2, or Windows NT?

Pournelle: What's Hot,
What'sNot................... 241

Chaos Manor's User's Choice Award
for “"Operating System of the Year™ goes
to IBM's OS/2 for Windows.

Apple Opens the Mac 0S ..... 24

Apple makes moves to spread its Mac
system software to a variety of hardware
platforms via emulation; plans are also
in the works to license System 7 to
third-party clone mukers—but only for
PowerPC-based systems and devices.

Apple’s 680x0 Emulation
forUnix ...........coeneninene, 24
MAE. Apple’s latest Mac-on-Unix emu-
lator, relains the original look and feel
ot 680x0) applications while running
them on Sun and HP RISC workstations.

Code Talk: Mad Macs and the
Code Warrior.................. 34
As the arrival of Power?PC-based Macs
draws near, here’s a hands-on look at
Code Warrior. a C/C++ development
package for 680x0 and Power Macs.

Apple, IBM Bring PowerPC to
the Desktop.................... 44
Apple’s Power Mac systems look and
behave like regular Macs—oexcept for
speed; preliminary benchmark tests indi-
cate better-than-Pentium pertormance.

The Power Mac’s Run-Time
Architecture................... 131

The Power Mac's RISC-based design
supports existing and future applications.

Almost as Good as

Being There................... 173
Microtield Graphics® SoftBoard. a high-
quality porcelain whiteboard with an
infrared laser scanning system. comes
with Macintosh software for capturing
your whiteboard sessions.

Multimedia Presentations...189
Cryan evaluates the best multimedia
presenters, including three Mac offer-
ings: Action, Astound, and Cinemation.

Mac Programming

Power Tools................... 199
Develop your applications faster with
the total programming environments
provided by VIP-C and VIP-BASIC.
Mainstay’s two development packages
combine features for novice and pro.

Apples’s 680x0 Emulation
forUnix...........ooooeiinnto. 24

Mucintosh Application Environment,
Apple’s new Muc emulator for Unix,
lets you run a System 7 session in an X
Window System window on HP and
Sun workstations.

57 PCs That Set the Pace...206
The BYTE Lab tests high-cnd 486 and
Pentium systems to determine the best
overall, most expandable, and lowest-
cost systems for Unix applications.

Developing Applications
inPerl......................... 231

Although it was first developed for Unix
and runs on virtually any Unix system,
this public domain. interpreted program-
ming language now also runs on a
variety of operating systems such as
DOS. Windows NT, and the Mac.

Banyan Breaks Out ........... 40
Banyan is branching out into the net-
work services arena by porting its Enter-
prise Network Services to other leading
platforms.

Justifying NT ................. 149

Advanced Server and SQL Server make
Windows NT a viable choice to deliver
file and database services to your LAN.

Multiprotocol Print Server ..181

Printer sharing on multiprotocol LANs
has never been cusier. The Axis NPS
550 Ethernet print server connects as
many as three printers directly to a LAN
using virtual printer technology to case
configuration and administration.

Easier Ethernet .............. 185

For small LANs. you can now use inex-
pensive, easy-to-install phone cord
where you once used thin Ethernet. Tut
Systems” Silver Streak adapter plugs
into the AUI port of your network
interface card and allows tull 10-Mbps
packet transmissions over silver satin.

Accelerators............. 28, 241
Artificial Intelligence ... ....... 34
Awards ....................... 241
BASIC ........................ 199
Books ................... 41, 237
Co 199
CD-ROM ................. 41, 241
CisCc............ 105, 109, 158
Communications ... ......... .. 173
Databases .......... 40, 74, 85.

99, 149
Desktops ......... 44, 131, 206
EISA.. ... .................... 206

Emulation ...24, 44, 109, 119

Ethernet ........ 181. 185, 229
486DX2s ..................... 206
Graphics...................... 189
Intermet ....................... 41
ISA ... 206
LCDs ...l 32

Multimedia. .. ... 173, 189, 241
Networks ..40, 109, 181, 185

NICs.......................... 229
Objects .............. 74, 85, 99
OLE20....................... 238
PCl......................36, 206
Pentium ................. 22, 2006
Portables ......... 34, 112, 241
PowerPC .. .. .. 24, 34, 44, 131
Printing................ 181, 241
Processors.......... 22, 36, 44,
109, 241

Programming. .. ... 44, 85, 131,
139, 199, 231, 237

RISC ....... 22, 44,105, 109,
112, 131
SPARC...................34, 109
SQL........... 149

Unix ........... 109. 119, 139,
181,231
Video.................... 28, 189
VLBus........................ 206
Windows NT.... 109, 119 139,
181, 231




PINNACLE
SIERRA 1.3GB
OPTICAL HARD DRIVE

It's The Ultimate
In Storage!

4500 RPM
19 msec effective access time

2.0 MBytes per sec. data throughput

Introducing the Sierra™ 1.3 Gigabyte optical hard drive with speeds faster than Optical technology has many advantages such os removability, reliability,
most magnetic hard drives and removable media for infinite capadity. With each expandability, and is less expensive than magnetic storage solufions.
additional standard optical disk you'll have another 1.3 Gigabytes of capucity to
store spreadsheets, datobases, CAD/CAM, graphics, multimedia or any data
intensive application demanding mountains of storage.

OPTICAL PRICE ADVANTAGE
RETALL (051 @

The Sierra™ 1.3 GB is a lightning fost mass storage system with performance that

rockets past most magnefic hord disk drives. (see chart) HARD DISK DRIVE == $3250 $6500 - $13,000 )
OPTICAL PERFORMANCE ANTAG

XCOPY 20MB XCOPY 50MB " . . )
10 0P RI/HD DT OFTIGLDRNE/UAD DR It has a 19 millisecond access time and outperformed every other device we fested

here." Stanley Wszolc, Byte
With Pinnacle’s ASCENT program you can upgrade your Sierra™ 1.36B o a Pinnacle

SEAGATE ST4766N (630MB) 210.6 seconds 496.8 seconds optical library system: that ranges in capacity from 20 Gigabytes to 186 Gigabytes
for Novell®.
FUSITSU M22665A (1.2GB) 165.5 seconds 375.1 seconds The Sierra™ ... only by Pinnacle. The optical storage leader. For more info call:

MAXTOR XT-8760SH (676MB)|  178.9 seconds 428.7 seconds 800.553.7070

Ansel Adams Wilderness, Sierra National Forest A
Trodemenks: St cnd S 1.3 68 of iviade Mo, ¢ A odemorks o regered morks o i rescive cwners mmm ) Hm@
Pricng oxquired diecly from System lotegectos on 9/15/93. A hard drive cost S2.50 e Megatyte Testsaarformed by RSTL. A v A =2

19 Tedhnology * rvine, CA 92718 » USA. « 1t (714)727-3300 o Fax (714) 727-1913 THE OPT!C AL STORAGE COMPANY
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CoMPAQ AND MICROSOFT.
THE CONNECTION THAT'S MAKING
“PLUG AND PLAY” A REALITY.




ust about everyone who's ever used a computer has

experienced the same thought: Wouldn't it be great

if setting up or upgrading your machine was as easy
as turning it on?

The idea is called “Plug and Play” People have been
talking about it for years. But now, an ongoing partnership
between Compaq and Microsoft, working with other
industry leaders, is actually making it happen.

Plug and Play is the result of some very fresh think-
ing in both hardware and software - an accomplishment
that tapped the combined engineering expertise of both
companies. Together, Compaq” computers and the next
version of the Microsoft® Windows™ operating system (code-
named Chicago) will deliver the long-promised benefits
of true Plug and Play: easy setup, easy expansion and
easy connection to peripherals.

Which means no more configuration headaches. No
more hidden switches, cryptic codes or mystery.

Even today, Compaq is shipping computers that will
take full advantage of Plug and Play technology as soon
as the forthcoming version of Windows is available. So the
Compaq & Windows combination will quickly become
the standard for Plug and Play computing., A welcome

reassurance for pcople who buy computers.

COMPA(QlL Microsoft

1994 Compag Computer Corporation. All Rights Rescrved. Compaq Registered ULS. Patent and Trademark Oflice. Microsoft is a registered trademark
of the Microsoft Corporation. Windows is a trademark of the Microsoft Corporation
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What About Intel”

The King of CISC
needs to come up
with an adequate
response to the

RISC phenomenon

With all the talk about the benefits of RISC micropro-
cessors, you have to wonder about the King of CISC,
Intel. The RISC architecture has long promised lower
cost and higher performance than the CISC architecture.
What CISC has going for it, though, is Intel. Specifical-
ly, the Intel 80x86 family ot CPUs has been the corner-
stone of software compatibility.

But 4 growing number of analysts—including the ed-
itors of this magazine—believe that RISC is the future.
Higher performance and lower costs count for a lot in
this industry. So does compatibility. However. what it
software compatibility weren't an issue? In other words,
what if you could buy a system with, say. either a Pentium
or a PowerPC and be able to run any Windows applica-
tions? That’s the question you’ll face with Windows NT
running in native code on PowerPC systems.

Much of the compatibility question simply evaporates
because Windows NT will run on PowerPC systems.
The point is, if a system can run Windows, it doesn’t
mateer if it’s “Intel Inside”—especially if the RISC-based
alternative delivers better performance.

That’s the scenario using today’s paradigm. Let’s look
beyond that. Apple is shifting its entire line of computers
to incorporate the PowerPC, and as a result, the Apple
platforms will take on more of the PReP (PowerPC Ref-
erence Platform) attributes. IBM will roll out its Power
Personal systems later this year, and they will be exten-
sions of PReP, too. We are also likely to see a good
number of so-called clone makers roll out their PowerPC
systems based on PReP later this year. Pretty soon, the
standard of compatibility will be whether a system is
PReP-based—not whether it runs Windows.

That has to be troubling to Intel. After the company has
poured buckets of money into promoting “Intel Inside” as
an assurance of’ compatibility, the whole compatibility
premise as it has applied to Intel may become moot.

And it’s not like Inte! has made a lot of loyal PC man-
ufacturing friends over the years, either. In Asia, for ex-
ample, makers of systems and motherboards are anx-
iously awaiting an opportunity to end their dependency on
Intel. Largely because of Intel’s very unpopular chip-al-
location policy, Asian PC makers have often found com-
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peting ditficult because they could not get enough Intel
CPUs. An added slap on the face for Asian PC muakers
was Intel’s recent attempt to demand royalties on PCs
that used Intel-compatible chips from AMD.

Things may be a little more friendly in the U.S., but the
situation is still not good. IBM sells an incredible num-
ber of PCs, and IBM is leading the move to the PowerPC.
Also, Appie’s move to evolve its line into a higher-per-
formance arena will bolster the success of the PowerPC.

These are formidable challenges for Intel. We are on
the verge of a mass exodus {rom the CISC architecture to
the RISC architecture. Motorola made the move by get-
ting on the RISC bandwagon with IBM and Apple as
part of the PowerPC Consortium. Traditional workstation
CPU makers made the commitment to RISC long ago
with Alpha, Mips, and SPARC. That leaves Intel and
compatible makers Cyrix and AMD as the remaining
CISC players. Of those three, shifting gears into RISC
will probably be easier for Cyrix and AMD because they
have proven themsclves to be excellent niche players in
the CPU market.

For Intel, on the other hand, it’s a different story. Intel
has based its CPU business on all the compatibility bag-
gage it has accumulated over the last decade or so. That
wasn’t the wrong thing to do; we demanded compatibil-
ity, and Intel. with the help of Microsoft, supplied it. But
that was then, and this is now: The compatibility bag-
gage just weighs too much. To get the performance gains
we need in computing, we have to shed some of that
chip-level compatibility. Let the operating systems™ mi-
crokemel take over some of that burden, and let the CPUs
run faster.

That means that Intel has to find a way out of its 80x86
debacle. Sure. millions ot 80x86 and Pentium systems will
still be sold, but more and more of the market—and even-
tually. nearly all of it—will move to RISC. So far, Intel
hasn’t given any real hints as to what its response will be.
The P54C—and, based on sketchy preliminary reports,
the P6—are not an adequate response to the RISC phe-
nomenon. Unless Intel mounts a more meaningful re-
sponse, the King of CISC might become nothing more
than king of the hill after all the other players move to an-
other hill. m

<)

DENNIS ALLEN. EDITOR IN CHIEF
(dallen@ bix.com)




Microsoft Windows" for

Workgroups 3.1 is fast. Very fast.

In fact it might be more appro-
priate to call it Microsoft Windows
GTI. Because, for local disk ac-
cess, its now up to 150% faster than
Windows 3.1 operating system.
This added speed, powered by 32-
bit technology from our “Chicago”
project, means applications can be

loaded at twice the speed. It also

*Performance fgures may vary depending on configuration. Zift Davis WinBench™
and an 80846-based computer (hoth uncompressed and compressed disk volumes used) with 4MB RAM, 200MB hand
Corporation. All rights reserved. Microsoft and MS DOS are registered trademarks and Windows, Windows NT

Novell Corp. In the 50 United Srates, call (800) 426 9460, Customers in Ganada, call (800) 563-9048; ourside the 50 Umted Scates and Canada, call your local Microsofr subsidiary or (206) 936-8661.

makes scarching for files and load-
ing Windows up to 100% faster’

You'll be happy to hear that this
new version of Windows can be
used by everyone, whether you're
stand-alone, networked, or dialing
into your office from the road.
Windows for Workgroups just in-
stalls what you need and you're
off to the races.

Packed with new features like

: Whnds U
Openi sten Ualefor A P R

Microsoft At Work” fax technol-
ogy and super-fast networking that
works with Novell” NetWare;
Windows NT" and other standards,
Windows for Workgroups 3.11 is an
essential upgrade for any Windows
3.1 user. But there’s only one way
to experience this speed and power.

Drive it.

Microsoft

speed tests were average performance runs (100 bemg bascline avg.) based ona Zenith Znote 425 Lnp+Inrel 80386-bascd computer
disk $12 cache and IDE disk controller. Test was run using MS-DOS® 6.2, Test not verified by ZiffDavis. © 1994 Microsoft
and Microsoft At Work are :rademarks of Microsoft Corporation. Novell and NetWare are registered trademarks of
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Using a mixed bag of

to 3x faster. And our new code

UNIX®development tools SLNPO—“VO];I‘\:SHOP FOR 0+ optimizers boost run-time exe-

raises a few questions.

Are the tools compatible?

cution performance 10-15%.

Making their first appear-

Do you have everything you § i X ance right here on this page are
. M=o : .
need to complete the job? 2 g *§ 3 our new SPARCworks/iMPact
S s s = . 2
Will you get home before gg %E %E %E tools. They’re the ultimate for
= = = = .
dawn? Is there a better way? S & & = harnessing the power of your
Definitely. A multi-processing hardware and
Introducing SunPro T T T feature a thread-aware debug-
WorkShop” For the first "sPARCworks: | | ' SPARCompiier | ' sPaRCworks' = ger and automatic parallelizing
. . Proven tonls C++: Our new, TeamWare: X
time, our best and brightest tor buitding native C++ com- Graphical code FORTRAN compiler.
better applica- piler supports management for
tools for FORTRAN, C, Hons JRpter ST group projects. And finally SPARCworks/
standards.
or C++ development— ' = TeamWare code management
1
™ SPARCworks/ SPARCompiler 5 5 .
SPARCworks; SPARCworks/ iMPact: Pawer- €: Industry tools let you easily distribute
. . - ful toois for leading € lan- . .
iMPact, SPARCompiler, and multithreaded guage system and coordinate group projects,
development. mrlasl,_robusl
SPARCworks/TeamWare— applications. SO everyone on your team can

are now together in one box-
ed suite. All the core tools you need for faster,
smoother, easier Solaris® development.

Each product has been carefully designed to

—_— work hand in hand wich the others.
# Yet they're all strong enough
“”f.’.‘.@ = to stand on their own.
Yo First, our new SPARCworks
o lfaseoliuce development tools feature graph-

time. you can send the
cuffee muchine on a
much-deserved vacation.

performance analyzer, a make file browser, and a

ical source and class browsers, a

file merge utility.

These tools also include our rather incredi-
ble, we're-not-kidding-when-we-call-it advanced
Debugger, with enough bells and whistles to fill
up another ad. Like Runtime Error Checking to
catch problems before they become problems,
and Fix and Continue so you can make source
code changes on the fly. Its called a debugger,
but it acts like an exterminator.

We've beefed up our compilers, too.

Our new SPARCompiler C and FORTRAN
language systems compile source files 30-40%
faster. Our new SPARCompiler C++ compiles up

work well with everyone else.

SunPro WorkShop also features our new
Tool Talk™ interfaces that extend our core devel-
opment tools so you can even add other tools
to the mix.

Theres simply nothing like our SunPro
WorkShop for C, C++, and FORTRAN. And
SunPro’s the only company that could bring it
to you. And at just $2995 for the C++version, it
an unbelievable value.

So let us put our money where your mouse is.
Call 1-800-2SUNPRO and

we'll send you either a video

demonstration or our
30-day Try and Buy CD

for evaluation. Ask about

o

our Trade-up Program.
After all, why piece together development

tools when you can get them all in one box.
With the SunPro WorkShop.

% SunPro

A Sun Microsystems, Inc. Business

Outside the US. please contact your local SunPro Reseller. For the name of the SunPro Reseller nearest youzall +1 413-33C-6848. SunPro, 2550 Garcia Ave., Mountain View, CA 940431100, Sun, the Sun logo,
Sun Microsystems, SunPro, the SunPro 1ogo, Solaris and ToolTalk. are srademarks or regstered trademarks of Sun Mic osystems, Inc. All SPARC trademarks, including the SCD Compliant logo, are trademarks of registered trademarks
of SPARC Intcrnational, Inc. SPARCompiler, and SPAKCworks we licenscd exclustvely to Sun Microsystems, Inc. Products bearing the SPARC trademark are based on an architecture developed by Sun Microsystems, Inc
UNIX 15 a registered trademark of UNIX Sysrem Laboratories. All ather products of ser<ices entioned herein are trademarks of their respective owners. ©1994 Sun Micusystems, [nc
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HANDWRITER
FOR WINDOWS:
WHAT YOU'VE
ALWAYS WANTED

I¢’s here: maximum synergy
beween your brain and your PC. We're
proud to introduce Handwriter® for
Windows, the all-in-one input device for
entering graphics, text and commands.
Paint, write and draw as simply as with
pen and paper. It's compatible with your
favarite Windows applications and sim-

ple o install.

Shown above is handwritten annotation
0 a spreadsheet. Each member of a
workgroup makes their annotations in
uniquely colored ink. A pen is such a per-
fect comy [p/ement 1o your lzeyboa:a’ you i

probably never use a mouse again — in

your w/;o/e life.

ULTIMATE
SECURITY: YOUR
SIGNATURE

Why try to remember all those
different passwords — and changing
them periodically — when Handwriter
comes with signature-verification securi-
ty built into a screen saver? People may
try to trace your signature, but it’s virtu-
ally impassible for them to duplicate the
stroke dvnamics you used to write it.
Sigrature securiry alone is reason enough
for most MIS departments to comple-
ment 2l keyboards with Handwriter for

Windows.

91994 by CIC. Handwriter and Handwriter A

or Onl

To Your

5199

ULTIMATE
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ANNOTATION
SECURITY

Michelangelo didn’t create his
Sistine Chapel masterpiece with a ball
peen hammer. Why constrain

your own creativity with a

[ [l 0]
Y il o
ne ! L~
P 11 gl of of I ) 70 e mal
EDre Pl
=fo) 2t I WSy g
) S
1l u]e o & Woke _ aaae”
Ylhnyd-nrwbysm- S-nmt
John Harris must sign belew
-

GET THE
RECOGNITION
YOU DESERVE

mouse? Handwriter lets you
draw or trace with ease
and works perfectly
with your graphics

software.

clicking — all from one device, all while
leaning back in your most comfortable,
creative position! This is why pen com-
puting has been so interesting to so

many people for s long, It's the natural

Comeanies QrrermG CIC

RECOGNITION TECHNOLOGY:
Apple/Jagan NEC
Dauphin Samsung
Fujitsu Seiko Epson
1BM Symbol Tech.
MicroSlate Toshiba
NCR/AT&T and others

way to interface with your computer.
And it doesn’t hurr,

THE ULTIMATE
PHYSICAL

‘ ‘ [Handwriter] accepts human
handwriting in a way that runs circles
around Newton, Zoomer or EQ.
James Coates, CricaGo TRIBUNE

THE ULTIMATE
EDrTNG TooL

Sure, you type very fast. But you

spend at lcasr 80% of your document-

creation time editing. Imagine highlight-

ing, moving text, changing words here
and there, soellchecking, pointing and

rare of G

Tired of hurting, sit-
ting in a rigid, cramped
position using the mouse?
Are you really getting
paid enough to suffer?
OSHA reports that 62% of all work-
related illness is RSI, or Repetitive Stress
liness. The recommended physical ther-
apy for wrist and tendon problems is
making a fist. Kind of like you'd do
holding a pen. Handwriter for Windows
is a very healthy complement to your

computer keyboard.

Handwriter
INCLUDES:

Handwriter Recognition System

software, Microsoft Pen Extensions for
Windows, a screen saver with Signature
Verification, Crossword puzzles and a
way to get more, ultra-thin/ultra-light
tablet that plugs into your serial port,

and a cordless electronic pen.

SATISFACTION OR YOUR
MONEY BACK,
So ORDER TODAY!

Extended

$199-

Handwritet.

THE CREATIVITY TOOL

Call 800-888-9242 ext 5031
415-802-7838 from outside the U.S.
Or FAX 415-802-7777

@ Communication [ntelligence Corporation
C_IC A NASDAQ N. M. listed company

ystel Corporation. All other trademarks acknowledged. *The $199 (US) offer is valid only in the U.S. and Canada. Retum
privilege is 30 days provided the product is in resalable conditiens. For orizing information outside the U S and Canada, call 415-802-7888. RBA
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(Give your power-hungry so

The OverDrive™ processor.

The single-chip upgrade that maxi-
mizes your PC’s performance.
Want to see a

spectacular per-

formance? Then
add an Intel486™

DX2 OverDrive

*For European inyuiries, call +44 (0) 793 431155, and ask for infopack tOD2.
d k k. Aldus and F aj

processor to your Intel486 SX or DX
CPU-based system. And watch al/
your power-hungry software take off.

The OverDrive processor
improves the performance of all your
applications. So you can fly through
your overwhelming workload with
the greatest of ease.

ks of Aldus Corp

© 1994 Intel Corporation. AutoCAD is a regi ark of Autod
aregi d of Borland I i

e 4
Inc. CoreIDRAW! is a trademark of Corel Corporation. Word for Windows is a k of Mi

ion. Paradox is
C

How does the Intel486 DX2
OverDrive processor do it? Using Intel’s
innovative DX2 “speed doubling”
technology, it runs internally at twice
the speed of the rest of your system.
So if you had a 33 MHz SX or DX
Intel processor, you would now have
a 66 MHz DX2 Intel processor.
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Software Performance Increase
AutoCAD®
= 50%
PageMaker
- 54%
Word for Windows™
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Paradox*
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To install the Intel486 DX2
OverDrive processor, you can either
plug it into the OverDrive socket or
swap it with your original micro-
processor, depending on your system
design.

To get a better idea of how the
OverDrive processor boosts perfor-

Circle 95 on Inquiry Card.

mance of your software, call
1-800-354-3112, Ext. 5719; for a free
demo disk. It could be the greatest
show on earth.

INteal.



Choosing a True
Color Accelerator

It is no longer necessary to give up
performance or high resolution to have
rich photographic colors. Some valuable
information to help you select a true color
accelerator follows:

Performance = 64+24

True color (referred to as 24-bit, or
16.7M colors) requires a graphics board to
process three to four times more informa-
tion than it would for 256 colors. Fast 64-bit
graphics chips with complete hardware-
assist functions for 24-bit acceleration are
best suited for fast true color use. Some
accelerators offer only 32-bit graphics
engines or limited 24-bit color drawing func-
tions. When comparing graphics perfor-
mance, be sure to ask your vendor for
results in true color mode, not just in 256-
color mode.

Don’t Reboot Windows

Conventional 2MB graphics cards force
you to choose between high resolution
graphics at 1280x1024 with only 256 colors
or true color with only 800x600 resolution.
Since you can't have high resolution mode
for detailed text work and true color mode
for rich photographic colors at the same
time, you have to compromise.

To switch modes, conventional boards
require you to leave the application and
then restart Windows. This process is incon-
venient and time consuming. Look for fea-
tures like ATI's WinSwitch, which allows
you to quickly and conveniently toggle
between high resolution mode and true
color mode using a simple keystroke with-
out closing your applications
or leaving Windows.

VRAM Really Matters

Only VRAM memory guarantees stable
performance in true color modes because of
their dual port design. Most DRAM acceler-
ators may look fast in 256-color mode, but
will offer only a fraction of the performance
of VRAM accelerators in true color mode.
Avoid DRAM memory for serious true color
work.

Watch for new helpful information......

] | infest every PC

GRAPHICS AND MULTIMEDIA ACCELERATOR ¢ GRAPH

- There’s millions of them, 16.7 million colors, VRAM ensures con-
and they're moving fastto sistent performance across all display
modes. And unlike a lot of

sccelerated by

with deadly preci- other accelerators, the

sion and terrifying GRAPHICS PRO TURBO
speed. The hordes of is frantically fast not just in
killer pixels from ATT’s Windows, but in DOS and
GRAPHICS PRO TURBO other environments as well.
will turn your PC into an
amazing hive of graphics  « * True Killer Color
activity. il ATT’s new strain of

pixels is not only fast,

64-Bit Stinger * it's vibrantly colored

Stirred up by our 64-bit as well. GRAPHICS ‘
mach64 accelerator chip, the PRO TURBO gives you S
GRAPHICS accelerated 24-bit true color that never
PR(; TURBO stops work-
sends your ing, even at
applications GRAPHICS PRO TURBO ref()]utions
swarming Matrox MGAIls as high as
across the SR T 1280x1024.
screen at fan- In fact, it
tastic velocities Il s ka3 7 25 i runs in
mi(i‘llii)rnl\?gmmarks*. GRAPHICS PRO TURBO colors aSI?e;Zt I:sﬂhon
Work faster not harder, outperforms other accelerators. other cards do in
even in demanding high resolution, just 256. Our exclusive software keeps
true color applications. all that color under

control. Color
GRAPHICS PRO TURBO is calibration software
the ideal card for today’s hot PC provides a perfect
architectures. With up to 4MB of match for graphic
memory for 1280x1024 graphics in arts applications. Plus

Advertisement



AND MULTIMEDIA ACCELERATOR ¢ GRAPHICS AND MULTIMEDIA ACCELERATOR

'105+ Million Winmarks

our unique WinSwitch feature lets
you change color and resolution
modes to suit your applica-

tion require-
| ments,
} quickly and
’ ./  conveniently ...
without restarting
Windows.
Wilder Windows

True Color + High Resolution
WinSwitch changes color and
resolution...without leaving Windows

Desktop settings

Windows users,

get your screens

up: GRAPHICS

PRO TURBO is going
to give you a real buzz.
With acres of virtual
desktop and a complete

control panel, plus flick-
er-free graphics at up to
100 Hz refresh, the e
GRAPHICS PRO o calbration
. Easy control of desktop
TURBO is absolutely the settings and color calibration
T fastest, most (;onve- with FlexDesk panel.
nient car
for Windows.

r

Vicious Video
As an added bonus, the GRAPHICS
PRO TURBO is ready to make

motion video fly. With
accelerated image scal-
ing and enhanced pixel
smoothing, it displays
motion video with no
additional multimedia
hardware.

Bee The Best
Our high quality design
ensures a petfectly clear
picture ... no color
bleeding or blurry
images. And ATT’s solid
support, with regular
no-bug software updates,
will keep your system
humming. So don’t bee
stung by lesser graphics.
Get the GRAPHICS
PRO TURBO. Its a
honey of a card.

(905)5!2-2500
[ press2 |

Vel

+1280x1024 in 16.7M colors

B Introducing the

“‘RAPHI’CS PRO TUR

™

COMPLETE PERFORMANCE DATA
(Larger numbers are better)

GRAPHICS
PRO TURBO

Matrc

Liamorn.
MGAHI+ l

Viper

Winbench 4.0*
00X 60016 TH s ‘
e

Performance
peis'sec

VGA ‘

Motion Video
Parfnrmance "

GRAPHICS PRO TURBO
outperforms other accelerators.

GRAPHICS PRO TURBO

e 2MB (upgradeable} or 4MB VRAM
memory

 ISA, VESA and PCl Local Bus
versions

» Dynamic monitor control and
adjustment

e Drivers for L _aaenies
0S/2, CAD, DOS ‘ ‘ —t?
and more

« Energy efficient,
Green PC support

¢ 5yr. warranty

¢ Priced*™ at
$599 (2MB)
and $899 (4MB)

ATI TECHNOLOGIES INC.
33 Commerce Valley Orive East
Thornhill Ontario Canada L3T 7N6

Telephone: (905) 882-2600 ext. 4444
FOR %I/EF*Z@(TURE eI Facsimile: (905) 882-2620
> CompuServe: GO ATITECH
DOC #1030 Perfectingthe PC """ 6004,3656

* &l performance tests done on a Pentium 66MHz, 16MB RAM, 256K cache, 200MB HD at 60Hz, using 2MB versions of PCl graphics cards. t Winbench 3.11 at 1024x768 resolution in 256 colors
1+ VGA performance tested using PCBench 7.01 video harmonic) ttt Motion Video performance measured under Windows using 65K colors. Test clip recorded at 320x240 at 30 fps using Indeo codec.

@©Copyright ATI Technologies Inc., 1994. AT, mach64, GRAPHICS PRO TURBO, and WinSwitch are trademarks and/or registered

4

ks of AT! Technol

ies Inc. All other company and/or product names

aie trademarks and/or registered trademarks of their respective manufacturers. Features and specifications are subject to change without notice. Product may not be available exactly as described or

shown. **Suggested U.S. retail prices, dealers may sell for less.
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PROCESSORS

Intel Pushes the
00x66 Envelope

In terms of sheer processing power, Intel is behind the RISC curve. Its next-generation

Pentium, the P6, may only keep the gap from widening even further. But for Intel,

that may be enough.

BY DAVE ANDREWS

On April 1, Intel will reduce the price of its 66-
MHz Pentium chip from $871 to $750 each in quan-
tities of 1000, company officials say. Given that
chip’s optimized SPECint92 rating of 67.4, that
means a system vendor will pay about $11.12 per
SPECint92 for a 66-MHz Pentium at the new
price. By comparison, Sun Microsystems’
MicroSparc II processor running at 70 MHz
delivers a 54-SPECint92 rating at a volume
price of $400 each, or about $7.40 per SPEC-
int92. And the PowerPC 601 chip, running at
66 MHz, delivers a rating of 60 SPECint92, for
about $6.45 per SPECint92—roughly half the |
cost of the 66-MHz Pentium. ‘
Industry experts and analysts agree: In the | \
microprocessor war, Intel has lost the price/per- |
formance battle to RISC. Intel’s response? It’s
getting more aggressive on pricing and is ac-

SPECInt92 rating

150

Intel’s other recent proces-
sor introductions include the
DX4/100, a 486 processor that
operates at 100 MHz internally
and is about 50 percent faster
than a 486DX2/66, neatly fill-
ing a gap be-

R4400 (T5)

(10%)

100

. T 4 - '—/:uma V-5 (over 300

SPECintQé Projections for Enterprise Workstation CPUs

SuperSparc i fragnn  pa-RISC
(200/87 7100 LC

tween the fastest 486 and the
slowest Pentium. Says Lew
Puceley, marketing director for
the PO line at Intel, “We just
keep driving our engine harder
and harder.”

Intel says its next-generation
80x86 processor, code-named
P6 and slated to start appear-
ing in late 1995, will deliver
roughly 300 MIPS. compared
to the approximately 100 MIPS
that you get from a 60-MHz
Pentium today. Such an ac-
complishment—if Intel can
meet that goal within that time
fre
will have reduced the amount
of time between the introduc-
tion of its successive next-gen-
eration microprocessors by
about a year. A late-1995 roll-
out of the P6 will represent an
elapsed time of only 33 months
after the first Pentium was an-
nounced in March 1993 44
months passed between the in-
troduction of the first 486 and
the debut of the Pentium.

But by late 1995, Motorola

PowerPC 620

MicroSparc ifi

celerating the introduction of new processors. |

It was expected to introduce in March 90- and
100-MHz versions of a new 0.6-micron, 3.3-

V Pentium family, code-named the P54C, that an-
alysts expect will offer a 30 percent to 50 percent
performance boost over today’s Pentium.

J

April 94 B )\pril ‘95

Projections are based on interviews with company officials and industry analysts. In
addition to the cost of the microprocessor, other factors influencing overall cost of a
system include level of processor integration, operating-system RAM requirements,
chip die size, availability of low-cost peripherals, and application prices. Because
many enterprise applications will rely more on integer than floating-point
performance, processor SPECfp92 ratings are not shown.
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and IBM expect to be deep into
volume production on the Pow-
erPC 620, which Motorola says
will deliver four times the per-
formance of today’s PowerPC
601. Sun expects to deliver by
the end of 1995 its next-gener-
ation MicroSparc 111 proces-
sor, which will achieve a rat-
ing of 150 SPECint92. Other
companies, including Hewlett-
Packard, DEC. Mips. and their
partners. are pushing their
RISC architectures up the per-
formance curve as well (sce the
chart, below left).

“Even though the P6 looks
impressive, it's still going to
be well behind the performance
of the PowerPC and other
RISC chips,” notes Linley
Gwennap. editor in chief of the
Microprocessor Report (Se-
bastopol, CA). “The rule of
thumb is that RISC is either
twice the performance at the
same [chip] price as Intel. or
the same performance at half
the price.” Gwennap also says
that Intel is investigating mul-
tichip-module packages for the
P6 that can increase perfor-
mance and reduce footprint but
would also be much more ex-
pensive than stand-alone CPUs.

Pure processing power is not
the only way to mecasure the
strength of a particular com-
puting platform, however. Plat-
forms are also measured by the
breadth of available applica-
tions that are written by ISVs
(independent software ven-
dors). The 80x86 architecture,
unlike RISC. runs thousands
of' DOS and Windows applica-
tions at native speeds without
having to resort to slower soft-
ware-emulation solutions such
as Wabi or Insignia Solutions’
SottWindows. “The PowerPC
and other RISC guys need to
work on the software prob-
lem,” Gwennap says.

Until more ISVs introduce
32-bit applications that run na-
tive on a given RISC platform.
Intel will have a strong argu-
ment to stay with its 80x86 ar-
chitecture. If you are looking
for full compatibility and the
tastest possible execution of to-
day’s Windows applications,
the 80x86 architecture is for
you. Indeed. the Framingham,
Massachusetts—based Interna-

tional Data estimates that
over 36 million PCs were
sold worldwide in 1993,
versus about 1 million work-
stations.

But fast execution of 16-
bit Windows applications
is not the chief objective
of these new RISC PCs.
Companies such as DEC,
HP. and IBM. together
with their system partners,
are developing low-cost
RISC-based PCs for a
new emerging market of
low-cost enterprise work-
stations. The enterprisc
workstation arena should '
see the most intense
competition between
RISC and CISC.

Enterprise worksta-
tions integrate high-per-
formance CPUs with
32-bit operating systems
such as Unix. Windows
NT, and OS/2 and run
applications that man-
age processes that di- |
rectly affect a compa-
ny’s bottom line. These
applications, according |
to Frost & Sullivan. a
Mountain View, California—
based market-research firm,
include customer information
systems, client/server datubas-
es, production. and R&D pro-
grams.

“The enterprise desktop is a
market that is primarily busi-
ness-operations-oriented,” says
Andrew Allison, consultant and
editor of /nside the New Coni-
puter Industry (Carmel, CA).
a newsletter that focuscs on this
new breed of PC. “It’s far from
clear that Intel has any software
advantage in that market.”

By their very nature, enter-
prise-critical applications have
to run on operating systems
that offer the stability and fault
tolerance that are not available
in today’s fragile DOS-based
environment. Intel’s overall
system-price advantage is erod-
ing as well: This year, you can
expect to see a wave of high-
performance desktop RISC
workstations selling in the
$3000-t0-$4000 range (e.g.,

HP's Series 700 systems,
which start at $3995).

Start-up companies such as
Deskstation Technology (Le-

Revenues (in millions of dollars‘)

Document pubiishin
documents.
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