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Q ‘,"/I wish | could be sure I'm buying from a PC company
that will provide excellent service and support - a company thal
will be around for me.” Your wish is our command!

Twice in 1992, Gateway was honored for outstanding service.
PC World readers ranked Gateway number one in service and
support. And PC Magazine readers gave Gateway the best overall
scores in the 1992 Service and Reliability Survey.

Just as important is our strength as a company. Warranties and
assurances of lifetime technical support don’t mean anything unless
a company survives to honor them, which is a serious consideration
in the shifting sands of today’s PC marketplace.

Gateway is among the few financially robust companies in the
industry. Our 1992 revenues exceeded $1 billion and our earnings
are among the strongest in the industry. The company is virtually
debt-free. At atime when other companies have been forced to lay
off employces, we added 300 people to our staff. You now have
1,800 friends in the business. Rest assured Gateway is your oasis

that will never leave you high and dry. We'll be here for you!

5 T ‘lwishl could find the combination of features | need

in a portable PC - at the right price.” Your wish is our command!

No matter what you need in a portable, you'll find it in one of
our Nomad notebooks. Gateway customers selected Nomads as
the winners in 386 and 486 notebook categories of Computer
Shopper’s 1992 Best Buy Awards.

“There are faster laptops, there are cheaper laptops, there

are color laptops. but there is no better laptop ...
Weighing in at only 5.6 pounds, the Nomad combines the powerful
punch of a 25MHz i486DX with a working battery life of more
than six hours. At long last, we have a laptop that can really go the
distance when there’s no power outlet in sight.”
— Computer Shopper, 1992 Readers’ Best Buy Awards

PC Sources echoed Computer Shopper's conclusions. “The
Nomad 425DXL packs an awful lot of computing into a case that’s
just 1.7 inches high. Its excellent 79-key keyboard has a great
typing feel ... The fine video system includes a large backlit
black-on-white LCD ...”

New this month is the Nomad 450DXL including Intel’s SOMHz

486DX2L processor for blazing performance.




What Do You
Wish
For In A PC?




Your Wish Is Our C

Q*"—*/ “| wish | could get a great PC at a great price without
sacrificing performance and features.” Your wish is our |
command!

You’ll be spellbound by Gateway s ferociously competitive
prices on systems that are unequaled in powerful performance,
impressive features and graceful integration of components. When
readers and editors of the most popular PC magazines are asked
which company delivers on its promises, their overwhelming
response is Gateway 2000.

e “Gateway has gone far beyond conventional ideas of price

and performance ... it has created new rules that other PC

makers will have to follow if they want to remain players.”

- PC Computing, 1992 MVP Awards

@ , “Gateway 2000 was the big 1992 Best Buy winner,
sweeping not only the desktop awards as it did ast year, but

the newly expanded notebook categories as well ... Altogether,

Gateway won five Best Buy awards this year, including Best

Overall System Vendor ... It's no surprise that Gateway

is consistently the people’s choice when it comes to

systems.

— Computer Shopper, 1992 Readers’ Best Buy Awards




YOU ) WiSh is our command at

Gateway 2000! We can grant you the three
most universal PC wishes in the wink of an
eye. As a fringe benefit, we won't limit you to
three wishes here. Most anything your heart
desires in computers (sorry, we can’t grant
wishes for romance or riches), you can get
from Gateway.

That's because we built our business by
listening to our customers’ wishes and doing
everything in our power to make their dreams
come true. At Gateway, we believe you should
be able to have it all: the latest technology,
glittering performance, quality construction,
enchanting service and the fairest prices in the
land. All this from a financially healthy
company that won't run dry and leave you
stranded in the desert.

You don't have to settle for less. With
Gateway 2000, you can have it all. Draw up
your wish list and give us a call. We'll make

some truly magical values materialize for you.

GATEW4Y2000
800-846-2000
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Software Selections
Your every software need is our
command; With mini desktop, desktop
and tower systems that include “choice of
application software,” select one of the

following applications, all latest versions:

B Microsoft® Excel for Windows'

# Microsoft Word for Windows™

& Microsoft Word and Bookshelf 92.°
CD-ROM Edition

B Microsoft PowerPoint for Windows™

B Microsoft Project for Windows"™

B The MS Entrepreneur Pack (Works,”
Publisher,” Money," TurboTax for
Windows® from ChipSoft, and games)

B Borland Paradox® or dBASE IV

8 The Windows Programmer Pack (MS
Quick C," Visual Basic and more)

W Upgrade to Microsoft Office™ for $175

If the system you want comes with Works
for Windows,™ you can upgrade to one of
the software choices above for only $150.

Utilities Included, Too

Cool Tools for DOS, a diagnostic and
utilities package, comes with all Gateway
desktop systems and includes: QA Plus™
from Diagsoft,™ Central Point® Anti-Virus,
RAM Boost, Defrag and Emergency Disk.

Our Caravan Of Extras.

Muicrosoft Windows™
for Workgroups

Windows for Workgroups is ideal for
e-mail, group scheduling and resource
sharing, and includes an Ethernet adapter
and software. Hardware and software are
factory-installed. You can see Windows
for Workgroups running on Gateway
systems in any of over 200 Egghead
Software®stores in the U.S. Stop by for a
demonstration! With the purchase of a
system, Windows for Workgroups is
specially priced at just $159!

Microsoft Windows
Sound System™

This sound system designed especially
for business use lets you speak to your PC
for hands-free operation. It even reads
numbers back to you for proofing. You
can also embed audio messages in all your
Windows OLE applications. Package
includes soundboard, microphone, headset
and software. You pay only $149 with the
purchase of a system.

CD-ROM Kit

Includes CD-ROM, interface card,
and everything you need to add MPC-
compliant CD-ROM to your PC. Witha
system purchase, or if you own a Gateway
system, you can buy this CD-ROM kit
for only $225!

The TelePath™ Fax/Modem

A 14,400bps modem, V.32bis, with
9,600bps fax capability. Includes WinFax
Pro.” Crosstalk ™ for Windows, Qmodem™
and more. $195

CrystalScan™ 15-Inch Monitor

Non-interlaced 15-inch color monitor
with flat, square screen — an upgrade
option only at the time of purchase on any
Gateway 2000 desktop system for only
$100.

Panasonic
Color-Capable Printer

Add color to your documents with this
Panasonic KXP2123 24-pin dot matrix
printer. Includes Adobe Type Manager.”
Printer, $259; Color Option, $50

Most Gateway peripherals are sold only
with the purchase of a Gateway system.
For details on our complete line of
components, peripherals and software,
call direct to our special add-on

components division at 800-846-2080.
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DESKTOP SYSTEMS

Gateway 2000's Magical Values

35X-33

W 33MHz 3865X Intel® Processor*

B 4MB RAM

B 5.25" & 3.5" Diskette Drives

8 80MB 17ms IDE Hard Drive

B Windows Accelerated Video with
IMB DRAM

| 14" Color CrystalScan™ 1024NI

B Mini Desktop Case

B 5 16-Bit ISA Slots

B 124-Key AnyKey™ Keyboard

® MS-DOS®Windows™ & Mouse

Bl Cool Tools for DOS

B MS Works for Windows™ 2.0

$1295

48X-33V

B 33MHz 486SX Intel Processor*

B 8MB RAM, 64K Cache

B 5.25" & 3.5" Diskette Drives

B 170MB 13ms IDE Hard Drive

B Local Bus IDE Interface

B VESA Local Bus ATI Ultra Pro
with IMB VRAM

W 15" Color CrystalScan 1572FS

B Desktop Case (Tower Upgrade)

B 8 16-Bit ISA Slots, 2 with 32-Bit
VESA Local Bus

B 124-Key AnyKey Keyboard

B MS-DOS. Windows & Mouse

B Cool Tools for DOS

B Choice of Application Software

$2195
486 Notebooks

48X-25

B 25MHz 486SX Inte} Processor*

B 4MBRAM

B 5.25" & 3.5" Diskette Drives

B 170MB 13ms IDE Hard Drive

B Local Bus IDE Interface

B Windows Accelerated Video with
IMB DRAM

B 14" Color CrysialScan 1024NI

B Mini Desktop Case

B 516-Bit ISA Slots

B 124-Key AnyKeyKeyboard

B MS-DOS, Windows & Mouse

B Cool Tools for DOS

8 MS Works for Windows 2.0

$1495

4DX-33V

B 33MHz 486DX Intel Processor*

B 8MB RAM, 64K Cache

B 5.25" & 3.5" Diskette Drives

M 250MB 13ms IDE Hard Drive

M Local Bus IDE Interface

B VESA Local Bus ATI Ultra Pro
with IMB VRAM

B 15" Color CrystalScan 1572FS

B Desktop Case (Tower Upgrade)

B 8 16-Bit ISA Slots, 2 with 32-Bit
VESA Local Bus

B 124-Key AnyKey Keyboard

B MS-DOS, Windows & Mouse

B Cool Tools for DOS

B Choice of Application Software

$2495

48X-33 4DX-33

B 33MHz 486SX Intel Processor*
B 4MB RAM, 64K Cache

B 5.25" & 3.5" Diskette Drives *
170MB 13ms IDE Hard Drive
Local Bus IDE Interface
Windows Accelerated Video with
IMB DRAM

14" Color CrystaiScan 1024NI
Mini Desktop Case

5 16-Bit ISA Slots

124.Key AnyKey Keyboard
MS-DOS, Windows & Mouse
Cool Tools for DOS

8 Choice of Application Software

$1695

4DX2-66V

B 66MHz 486DX2 Intel Processor*

B 8MB RAM, 256K Cache

B 525" & 3.5" Diskette Drives

B 340MB 13ms IDE Hard Drive

B Local Bus IDE Interface

M VESA Local Bus ATI Ultra Pro
with IMB VRAM

M 15" Color CrystalScan 1572FS

B Deskiop Case (Tower Upgrade)

B 8 16-Bit ISA Slots, 2 with 32-Bit
VESA Local Bus

B 124-Key AnyKey Keyboard

B MS-DOS, Windows & Mouse

B Cool Tools for DOS

B Choice of Application Software

33MHz 486DX Intel Processor*
4MB RAM, 64K Cache

5.25" & 3.5" Diskette Drives
250MB 13ms IDE Hard Drive
Local Bus IDE Interface
Windows Accelerated Video with
IMB DRAM

14" Color CrystalScan 1024NI
Mini Desktop Case

5 16-Bit ISA Slots

124-Key AnyKey Keyboard
MS-DOS, Windows & Mouse
Cool Tools for DOS

Choice of Application Software

$1995
4DX2-66E

66MHz 486DX2 Intel Processor*
8MB RAM, 256K Cache

5.25" & 3.5" Diskette Drives
500MB 11ms SCSI Hard Drive
32-Bit EISA SCSI Controller
Windows Accelerated Video with
IMB DRAM

14" Color CrystalScan 1024NI
Tower Case

8 32-Bit EISA Slots

124-Key AnyKey Keyboard
MS-DOS, Windows & Mouse
Cool Tools for DOS

Choice of Application Software

$3795

B 25MHz 486SX Intel Processor*
2 4MB RAM

B 3.5" Diskette Drive

8 80MB IDE Hard Drive

B Buacklit 10" VGA Screen, 64 Grays
B Simultaneous Video with 256K

B Size 85" x 11" x 1.8",5.6 Lbs.

B 6-Hr. NiCad Battery & AC Pack
B | Parallel/1 Serial Port

B 79-Key Keyboard & FieldMouse™
B MS-DOS 5.0 and Windows 3.1

B MS Works for Windows 2.0

$1995

B 25MHz 486DX Intel Processor*
B 4MB RAM

B 3.5" Diskette Drive

B 120MB IDE Hard Drive

B Backlit 10" VGA Screen, 64 Grays
B Simultaneous Video with IMB
B Size 85" x 11" x 1.8", 5.6 Lbs.
B 6-Hr. NiCad Battery & AC Pack
B 1 Parallel/1 Serial Port

B 79-Key Keyboard & FieldMouse
B MS-DOS 5.0 and Windows 3.1
B MS Works for Windows 2.0

$2595

B 50MHz 486DX2 Inte! Processor*
B 8MB RAM

B 3.5" Diskette Drive

B 200MB IDE Hard Drive

B Backlit 10" VGA Screen, 64 Grays
B Simultaneous Video with IMB
B Size 8.5"x 11" x 1.8". 5.6 Lbs.
B 6-Hr. NiCad Battery & AC Pack
B | Parallel/1 Serial Port

M 79-Key Keyboard & FieldMouse
B MS-DOS 5.0 and Windows 3.1
B MS Works for Windows 2.0

$3295

2000
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MICROSOFT
WINDOWS
READY TO RUN

*Contains an Intel386™ or
Intel486™ microprocessor

610 Gateway Drive « P.O.Box 2000 « North Sioux City, SD 57049-2000 « 605-232-2000 « Fax 605-232-2023
Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CT)

©1993 Gateway 2000, Inc. AnyKey, HandBook, FieldMouse, CrystalScan and TelePath are trademarks of Gateway 2000, Inc. The Iniel Inside Logo is a trademark and Intel is a registered trademark of Intel Corporation.

All other brands and product names are tademarks or registered trademarks of their respective companies. Prices and configurations are subject to change without notice. Prices do not include shipping.
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So Powertul
It Cant Be A PC.

Transform Your PC With The
INTERACTIVE UNIX Svstem. S8
['nleash the 32-bit power in your PC with
the INTERACTIVE UNIX Svstem from
SunSoft. Charge through applications at
record speeds. Use real-world mnltitasking
and networking, Get on the path fo a
distributed computing fuzure.

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

Open Systems Todlay* says the INTERACTIVE UNIX “svstem
management...is easier to use and more comprehensive” than SCO
and “issimply a masterpiece of good design.

Laaking Glass Professional - desktop manager makes the
INTERACTIVE UNIX System easy enough for novices. vet powerful
enough for experfenced UNIX users. And the award winning Easy

Windows makes setting up graphic environments infinitely simpler.
You can't afford 170¢ to take advantage of the already low cost of

the INTERACTIVE UNIX Svstern.

And SCO ENIX/XENIX users can save an
additional 50% by switching to the
INTERACTIVE UNIX Svstem today.
That's something to sav ves to.

S~

SUNSaft

Everything You Like About

Your PC—And A Lot More.
INTERACTIVE UNIX System V/386 Release 3.2
supports hundreds of the most popular Intel-
hased platforms and peripherals. So getting
started is fast, easy, and cost-effective.

Thousands of UNIX and XENIX applica-
tions are at vour command. And our VP/ix
package runs virtually all DOS software.
You get Lotus, WordPerfect, and Oracle. You get SCO applications.
You getit all.
See What Develops.
The INTERACTIVE UNIX Svsten is the envitonment of choice for 80X86
application development. You get access to a full range of development
tools including compilers. debuggers and libraries. And for graphical
applications, the X1 1 INTERACTIVE environment is « revelation.
Partner With Power.
The INTERACTIVE UNIX System is a powerful business partner for
companies who know something about power. Companies like BVW,
Goodvear, Leica. and Dunlop to name a few. That power can be vours,
too. All from SunSoft. the leading supplier of 32-hit UNIX system
software.
Call today and save 50% on UNIX power that's so cost-effective,

itcan’t be anything hus a PC. 1-800-227-9227.

SunSoft

A Sun Microsystems, Inc. Business

*Issue date: Aarf 13,1992 ©1792 Sun Miciasystenss. 21¢ 3un, Sun Microsystens, tie Sun logo, SunSoft. the SunSoft Logo, VI/ix and Easy Windows are trademarks or registened trdemarks of Sun Microsystens, Inc. INTERACTIVE is a trademark

IRTERACIIVE Systems Comporaticn. UNIX : @ reyistered rualenark of UNIX System Liboratories, Inc. Looking Glass Professional is a trademark of Visix Software, Inc. All other trademarks and registered trademarks are the properties of their respectie

heslcrs. he prownotional discourt is available 12 SCO | IXXENIX users and is subject to certain restrictions. Contact SunSoft for terms and conditions of promotion. SunSoft reserves the right to stop the promoticn e, Sundoht cain be reached

ar 2530 Gareia Avenve, MountainView, CA 4643, (5101 «68-3257, B-3/93
Circle 174 on Inquiry Card.
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A Review of E-Mail Packages
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24 MICROBYTES 90
The first HDTV sets are not likely
to appear in U.S. homes before 1995,
yet companies from Microsoft
to HBO are already involved in
programming projects.

37 REPORT FROM INDIA
High-Tech Opportunities Abound
by Jay Ranade

Smarter E-Mail Is Coming

by Andy Reinhardt

Intelligent E-mail delivers more than messages. It will change how your
business works by improving communications and automating workflow.

THE VINES ADVANTAGE
by Jon Udell

STATE OF THE ART

The government is high on growth
but down on imports.

40  FIRST IMPRESSIONS
A Spring Harvest
of Apple Macintoshes
by Tom Thompson
and Tom R. Halfhill
With street prices of about $1000
to $4500, these new Macs are price-
conscious and powerful.

112

123

46  Lotus 1-2-3 for 0S/2 2.0 129
and Lotus Freelance Graphics
for OS/2 2.0, two major

applications for IBM’s OS

Sparcstation LX, Sun’s feature-
packed little Unix box

Personal Communicator 440,
start-up EO does it right the first time

PowerExec EL, forgoing some
notebook frills means big savings

58 WHAT’'SNEW
BriteLite LX puts SPARC power on
the road, LANDesk simplifies network
management, and more.
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COLLABORATIVE COMPUTING

Overview: Collaborative Computing
by Jeffrey Hsu and Tony Lockwood
Computer technelogy brings workgroups closer.

THE PUBLIC REACTS
TO GROUP DECISION
SUPPORT SYSTEMS
by James D. Gannt

and Catherine M. Beise

Hitting Warp Speed
for LANs

by Mark A. Clarkson
Collaborative
computing demands
faster networks.

Better Than
Being There
by Tom Yager
Desktop video
conferencing is
on its way.

BEING HERE
AND THERE
by David H. Mitchell
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136  SOLUTIONS FOCUS [>
Mixed Messaging
by Howard Eglowstein
and Ben Smith
Multiplatform internetwork
mail can link diverse clients
on widespread networks.

E-MAIL FROM THE
WORKPLACE SHELL
by Jon Udell

156 A New Resolution
for Desktop Lasers
by G. Armour Van Horn
A comparison of the latest
600-dpi laser printers.

165 How to Deal with
Taxing Questions
by Kathleen LaRiviére
and Stan Miastkowski
Tax-preparation software for
DOS, the Mac, and Windows.

169 Compaq Stakes Out
Both Ends of the Server
Spectrum
by Barry Nance
Compagq’s new high-end
Systempro/XL and low-end
ProSignia servers.

173  Two PowerBooks
Great and Small
by Tom Thompson
The PowerBook 180 and PowerBook Duo 230

show different design directions.

177  Visual Basic for Windows Gets a Face-Lift by Tom Yager
Microsoft improves its programming package with version 2.0.

181 Imagining the World by Raymond GA Coté

Macintosh software for simulating systems from the administrative office to the

factory floor.

183 REVIEWER’S NOTEBOOK

It Worked Fine a Minute Ago by Rick Grehan
Reflections on Macintosh compatibility problems.
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73

184

12

20

USER’S COLUMN

CD-ROM Secrets

by Jerry Pournelle

The trick to integrating CD-ROM
and Windows for Workgroups.

BOOK AND CD-ROM
REVIEWS

The AI Debate Revisited

by Hugh Kenner, Dick Pountain,
and Raymond GA Cé1é

What Computers Still Can’t Do,
guides to the Internet,

an updated Grolier’s multimedia
encyclopedia, and more.

STOP BIT

Fractal Fantasies

by Clifford A. Pickover
Fractals add a new dynamic
to game design.

EDITORIAL
The State of BYTE
by Dennis Allen

LETTERS

Choosing a CPU: low-cost PCs;
BYTE’s Windows issue:

and other topics.

187 SOME ASSEMBLY 208
REQUIRED
Divide and Conquer
by Thomas Jeffries
Here's how to debug interrupt
service routines.

197 UNDER THE HOOD
CD-ROM Inside and Out 209
by Roger C. Alford
Exploring the complexities
of CD-ROM drives, discs,
and associated standards.

SOFTWARE CORNER
Automatic NetWare Log-Ins
by Barry Nance, Tom Thompson,
and Ben Smith

Let your applications log in

to NetWare; a Mac text editor;
and a graphics file viewer.

BEYOND DOS
Next-Generation OLE

by Bruce D. Schatzman

A faster, simpler OLE looms on
the harizon.
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PROGRAM LISTINGS

From BIX: Join “listings/fromby1e93" and
select the appropriate subarea (i.e.. “mar93™).
From the UUNET: fip to ftp.uu.net, log on as
“anonymous," and enter your user ID as your
password. Type “cd/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
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BYTE Topic Index

This index helps you find articles that contain information on each of the listed topics. (The topic list changes each month.)
Combined with the table of contents (page 4) and the Editorial Index by Company (page 254),
you can identify articles by type, subject, title, author, or product discussed.

ACCOUNTING 165

Al 184

APPLICATIONS 90, 112, 123, 165
BASIC 177

BOOKS 73,184

cD 197

CD-ROM 73,184,197

COLLABORATIVE COMPUTING
112,123,129

COMMUNICATIONS 136
DEVELOPMENT 177
DRAMS, 64-MEGABIT 24

DVI (DIGITAL VIDEO INTERACTIVE)
197

ELECTRONIC BOOKS 24
ELECTRONIC MEETINGS 112
E-MAIL 90, 136

FDDI 123

FRACTALS 254

GAME THEORY 254
GROUPWARE 112, 123, 129
HDTV 24

INDIA 37

INDUSTRIAL 181

INTERNET 184
INTEROPERABILITY 90, 136

INTERRUPT SERVICE ROUTINES
187

JAPANESE 73

LASER PRINTERS, 600-DP] 156
MACINTOSH 40,173, 208
MANUFACTURING 181

MAPI] (MESSAGING API) 90
MOBILE COMPUTING 46

MULTIMEDIA 73, 184

NETWORKS 73,90,112,123,
136,171

NOTEBOOKS/PORTABLES
46, 58,173

OLE 209

0S8/2 20,46

PEN PCS 46

PHOTO CD 197
PRINTERS 156
PROGRAMMING 37,177,187, 209
SERVERS 171

SGML 24
SHAREWARE 208
SIMULATION 181
SOFTWARE PIRACY 24
SPREADSHEETS 46

STANDARDS 90, 197

SYSTEMS 40,171

TAX SOFTWARE 165

UK 24

UNIX 46, 208

UTILITIES 208

VIDEO 58, 129

VIDEO CONFERENCING 112, 129

VIM (VENDOR-INDEPENDENT
MESSAGING) 90

VINES 90

WINDOWS 20, 73, 90, 112, 165,
177, 209

WINDOWS NT 24
WORKSTATIONS 46
X.400 90

X.500 90

Your Choice of Keyboard Monitor Switches

Access multiple computers with a single keyboard and monitor
to cut equipment costs, save valuable space, and end clutter

Manually controlled unit

B Simple pushbutton operation for quick selection

B Four, eight, or twelve ports per unit

B Daisy-chaining connects unlimited number of CPUs
B Compatible with EGA, VGA, Macintosh, Sun, and others
B Optional keyboard booting for 286, 386, and 486
B Optional RS232 or PS/2 mouse interface

B PCB construction for high reliability and low crosstalk
B Rack mount, matrix, and customized units available

Typical Application

CPUs/Servers

e — Ti—

Keyboard
Monitor
Switch

B Switch by keystroke, from front panel, or RS232 port

B Two or four ports per unit

B Cascade units to support up to 255 CPUs

B Supports monochrome, EGA, and VGA

B Includes keyboard booting for 286, 386, and 486 -
B Includes RS232 and PS/2 mouse interface e
B LEDs display selected CPU and CPU power-on

B Scan function switches among CPUs automatically

—SERVEVIEW.

— LEYBOARD CONTROLLED SWITCH

Keyboard controlled unit

Make the Rose Gonnection

10850 Wilcrest Drive * Houston, Texas 77099 * Phone (713)933-7673 * Fax (713)933-0044

8 BYTE + MARCH 1993

Callitoll-free now

for your copy of our
Switching and Sharing
Solutions catalog.

Other Rose products: Print servers, printer sharing units,
print buffers, keyboard monitor extenders, video splitters.
Ail Rose products are US-made and have a 1-year warranty.

[q))
(& ROSE
1-800-333-9343

Circle 141 on Inquiry Card.




The Software is the Instrument
... You Choose the Computer

(4] LabVIEW for Windows

LabWindows for DOS [¥¥] LabVIEW for Sun

LabVIEW for Macintosh

ACQUISITION

20.0e-9, 39 0c-3, 20,009, 512)
ioger (0.0, 1,15, 0 0. )

1, Me ta t1, Atrig post)
vesel, Mde ta t2. Atrig pos2);
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GPIB e Data Acquisition ® VXI ® RS-232 e Instrument Drivers

ANALYSIS

Higital 1111ar Swhign Unrksbup

7 Graphil User Intrface ® Hard Copy ¢ File [/O

Graphical Programming

C and BASIC Programming

See us at PITTCON, Booth 4207.

Call for FREE demo disks
(800) 433-3488 (U.S. and Canada)

NATIONAL
INSTRUMENTS®

Branch Offices: Australia 03 879 9422  Belgium 02 757 00 20 » Canada 519 622 9310
Denmark 45 76 73 22 « Finland 90 524566 o France 1 48 65 33 70 » Germany 089 714 50 93
Italy 02 48301892 » Japan 03 3788 1921  Netherlands 01720 45761 » Norway 03846866
Spain 91 896 0675 ¢ Sweden 08 984970 ¢ Switzerland 056 27 00 20 « U.K. 0635 523545

© Copyright 1992 National Instruments Corporation. All rights reserved. Product and
company names listed are trademarks or trade names of their respective companies.
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alk about poetry in motion.
Introducing the IBM ThinkPad™ 300.
Less than six pounds of brilliance and beauty
that can accompany you hither and yon. And
won't cost you an outrageous fortune.

Introducing

ThinkPad

ThinkPad 300 comes with 4MB of
memory upgradable to 12MB and 80MB of
hard disk space, upgradable to 120MB.
There’s even a math co-processor available.

But while ThinkPad is the ultimate tool
for your mind, we
didn’t forget the
rest of you. So
theres a comfort-
able, ergonomi-
cally designed
keyboard with a
numeric keypad
built in. And a

feature that lets

T — you take a break
and pick up where you left off. The display is
a big 9.5” with incredibly sharp 640x480
VGA resolution. Since complex ideas are
rarely black and white, ThinkPad displays 64
dramatic shades of gray—enough to express
the subtleties of anyone’s gray matter.

ThinkPads set you free, with a world-

*Depending on usage and configuration. **MSRP. Dealer prices may vary. IBMis a
registered trademark and ThinkPad, and HelpWare are trademarks of International
Business Machines Corporation. The Intel Inside Logo is a trademark of Intel
Corporation.© 1992 |BM Corp.
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wide AC adapter and a port replicator, so you
don’t have to detach and reattach peripheral
cables when you take your
ThinkPad with you. There’s
an Ethernet LAN port right
on the machine, with Data
Only (2400 baud) and Data/Fax

(2400/9600) modems available, too. The dual
VGA connector lets you display on other
monitors and keep the control right in your lap.

ThinkPad [ Model 300
Processor ~ 386SL/25MHz |
= L i Displéy - ' S;S" Monochr-ome Display
i@.wm mm»wm L B a 6_4 Grayscajle Screen
- Battery Life* 410 Hours
‘&&%mmu# / Weig?u ) 7 59Lbs.
=3 War;n{)v_ | 1 Year
Price** l 82375

Alas, even great thinkers don’t always
have all the answers. So ThinkPad comes
with HelpWare,” an invaluable service pack-
age including a one-year international
warranty and 24-hour, seven-day-a-week
assistance by fax, electronic bulletin board
or toll-free phone, as you like it. To learn
more about ThinkPad, or to order, call
1 800 IBM-2YOU. Or visit your nearest
IBM authorized dealer.

And experience your next flight on a

higher plane.

eare would have
ht to the coast.
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DENNIS
ALLEN

The changes we're
making this year are being
made for only one reason:
to serve you better

EDITORIAL

THE STATE OF BYTE

ince I offered my first state-of-BYTE editorial a

year ago, BYTE has made some important ad-

vances in how it serves you. And this year we

have even greater things in store for you. I would

like to share a glimpse of what you can expect
from BYTE in 1993. First, though, here’s a quick re-
view of where we are today.

In 1992, BYTE began doing a new kind of cover story.
Our approach combines repor-
torial breadth with technical
depth—a combination that no
other computer magazine de-
livers. To accomplish that goal,
we literally threw all BYTE'’s
editorial resources at each
cover story. We garnered first-
hand reports from our bureaus
and staff editors, and, where appropriate, we backed it up
with testing from the BYTE Lab. The result has been
first-class articles that provide you with information not
available elsewhere. Even publications outside the com-
puter field, such as BusinessWeek and the Wall Street
Journal, have quoted from BYTE’s cover stories.

Another change came in September 1992 with the
globalization of BYTE. Because technology and product
developments are not exclusive to North America, BYTE
is committed to covering the most important technologies
and products from around the world. BYTE also ex-
panded its worldwide position with translations in such
places as Brazil, Czechoslovakia, and Croatia.

Additionally, we produced two special issues in 1992:
BYTE'’s Essential Guide to Windows and Essential Guide
to Portable Computing. These issues departed from
BYTE’s usual technology-centric coverage to provide
practical hands-on and buying information for the two
fastest growing segments of users.

All these changes were in direct response to your in-
formation needs. In 1993, BYTE will continue to re-
spond to your needs. We’ll do so by applying the breadth
and depth of our cover stories to other feature articles.
BYTE will continue and strengthen its commitment to
worldwide reporting on technologies and products. We
will also continue to provide the two elements of BYTE
that you say you like best: our legendary State of the Art
articles that focus on a specific technology topic each
month, and the wit and wisdom of industry sage and user
advocate Jerry Pournelle. And this spring, BYTE will
introduce an updated look that will make finding the in-
formation you need easier.

- 12 BYTE - MARCH 1993

In 1993, BYTE is committed to bringing you two
bonus issues on using Windows—one in the spring, the
other in the fall. We’re also going to provide you with in-
formation in forms beyond the pages of a magazine.

We will be listening to you more closely than ever be-
fore. Don’t be surprised if you receive a survey ques-
tionnaire—or a phone call—from BYTE editors, be-
cause we want to hear from you firsthand.

All this close communication brings me to our most im-
portant announcement of the year. In our May issue, we
will introduce the most exciting and innovative product
coverage ever. We know that you expect BYTE to write
about advanced technologies and leading-edge products,
and we will continue to fill that need in a way that only
BYTE can. However, we have learned that you also need
to know about commodity products for your organization.
In other words, it’s not enough for BYTE to cover lead-
ing-edge dye-sublimation printers, for example—you
also need to know which personal laser printer is best
for the applications in your business.

Therefore, BYTE will provide large-scale exhaustive
testing on commodity products every month. The first
product-testing report will be on, you guessed it, printers,
and we won’t cover just a select few. This roundup will
encompass virtually every significant printer on the mar-
ket. But we won’t bore you with 80 to 120 pages of end-
less printer specifications and features lists; instead,
BYTE will deliver only the information you need, in a for- -
mat that will make zeroing in on that information a cinch.

How can we do it? With our 20,000-square-foot state-
of-the-art testing facility, the National Software Testing
Labs in Philadelphia. No other computer magazine has
such a lab, and no other magazine is listening to its read-
ers in the way that BYTE does.

Moreover, at no other magazine on the planet can you
find a better qualified group of technical journalists/
engineers than at BYTE, BYTE Lab, and NSTL.

But it is you, BYTE’s readers, who make BYTE a
success. No other group of readers demands the kind of
excellence in technical reporting that you do.

—Dennis Allen
Editor in Chief
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Introducing Borland’s
Paradox for Windo

Experience the magic of
easy database power

b If you’re looking for the

ii 4 easiest-to-use, most power-
{ ful, and most reliable

5‘ Boﬂaﬂlf .  Windows database, this is

it! With new Paradox™ for

Windows, there’s no

limit to what you can do.
The graphical interface
makes it easy to access,
modify, and present your data. Create
customer lists in seconds, automatically
generate reports with the push of a
button, or retrieve data from different
sources into a single answer table.

The hest way to manage
Paradox and dBASE data

Paradox for Windows makes it

easy to work with your Paradox
and dBASE® data. You can view, ﬂ
edit, query, and link to all your data,

with no limitations. You make your M
request for data simply by checking

off boxes with easy-to-use Query By

Example. Then the Paradox for \u
Windows query optimizer automatically
o A l:llnuu-,“,l,' determines the fastest way to deliver the 8pec|a| |mmducmrv offer.
answer. Offer expires April 30, 1993.

You can store any kind of information,
Paradox is the best Windows database "g:_ludmg lex; megus, graphllC_s, (211_-5 (regular list price $795)
apjects, sound, and even multimed:a. s

ee your dealer or call now,

Paradox  AceesS | vy, can even mix and match Paradox

Paradox for Windows lets you man-
age virtually unlimited data types, too. 13995

Performance and dBASE data in queries, forms, and 1-800-336-6464, ext. 5202
In Canada, call 1-800-461-3327.

reports.
Insert 1,000 records* 29 sec 147 sec p .
. More people trust their data to
iy o Solotom 00 ctsac 16sec | Borland than all other database compa-
Complete Paradox and v nies combined. That’s why Borland is

dBASE file support q
Visual data modeling for > the Data Company. Put the power of

forms and repaorts Paradox to work for you today.You

Object-oriented v will be amazed at what you can do.
development environment

%Q;b
. g

()
Borland ==:

Paradox

for Windows

*All tests run on IBM® PS/2 Model 70 386/20 mhz, 4Mb RAM, Novell 3.11 NetWare, Ethernet network. Special
offer good in the United States and Canada only. Prices in U.S. dollars. Copyright © 1993 Borland International, Inc.
All rights reserved. All Borland product names are trademarks of Borland International, Inc. BI 1548
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Increased 386 Perform

AMD'’s 3-Volt 386 Microprocessors Deliver
The Longest Battery Life For Portable Computing.

The power struggle continues. While you can run on 3 volts. And they automatically slip into a
get a 386 microprocessor that goes fast, you'll still ~ static "sleep” mode to save power whenever the
burn through a battery charge in a hurry. Low- processor is idle. So users depend less on recharge
voltage 386 CPUs from AMD are the answer—the  units—and get the longest operational battery life.

Am386"SXLV and Am386DXLV micro- o Both Am386 CPUs were designed to fit as
Processors. | ae comfortably in your budget as they do
Here are two CPUs made not only to go - your portable computers. But you won't
fast, but to go the distance with portable 2§ ' compromise on performance because
computer users. Unlike comman power- %hesmmmmwmmv the Am386SXLV and Am386DXLV 3-volt
hungry 386s. these low-voltage CPUs are available in POFP packaging.  MiCroprocessors both run at 25MHz. So

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1992 Advanced Micro Devices, Inc. Microprocessors For The Masses is a service mark and Am386 isa




ince At No Extra Charge.

they're plenty powerful For more information on low-voltage 386 micro-

for running Windows”  processors and support logic, call 1-800-222-9323

. LIFE Now there's nothing  and ask for Literature Pack 15F And become the
stopping you from current leader in portable computing.

3ot
swn | | charging forth with

- T || 9% [ more efficient 3-volt
svor || o laptops, notebooks

CPU ystem [ '

Relative Performance (Hours)

5ol and palmtops. AMD
il also has your memory ‘
needs covered with our 3-volt EPROMs. And now

that the industry at large has welcomed low- Advanced Micro DeVices

voltage portable computing, you'll find the rest of .
your components equally easy to come by. Microprocessors For The Masses™

rks or regi d trademarks of their respective holders.

trademark of Advanced Micro Devices. All other brand or product names are trad
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ON ONE HAND,
PROJECT
MANAGEMENT
CAN BE A REAL

HEADACHE.

You work hard enough plan-
ning your projects; why not let
Microsoft” Project 3.0 for Windows
help you make it easier?

With clear graphs, you’ll be
able to see and communicate your
project even better—from the tiny
details to the big picture.

Changes? No problem. For

every revision you make, Microsoft
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ON THE OTHER
HAND WHY
SHOULD IT BE?

Assigning a new job? Just
click the People button. Want to
know who’s doing what, when?
Microsoft Project can help you
keep track of everyone.

And if you need to get off to

a fast start, use PlanningWizards
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Fault Tolerant Disk Array Controllers, Subsystems and
Servers supporting NetWare, SCO UNIX and OS/2.

Powerful |, 2, 3, and 5-Channel
Disk Array SCSI Controllers

Mylex now offers a range of disk array controllers, all based
on the powerful Intel i960CA™ RISC processor. The controllers
feature 4/16/64-Mbytes of cache, an EISA host interface and
extensive software support.

RAID levels 0, 1, and 5 are supported, with hot swapping,
on-the-fly reconstruction, background rebuild, hot standby,
multi-threading, and scatter/gather features.

NetWare 3.11, SCO UNIX 3.24 and IBM OS/2 2.0 operating
environments are supported. All controllers are offered with
user-friendly software utilities.

» DAC960-1/2: Single fast and wide SCSI-1I channel, which
can be upgraded to two channels. Each channel has both 8-bit
and 16-bit SCSI-II connectors.

» DAC960-3: Three fast SCSI-1I channels, which can support
up to 21 SCSI drives.

» DAC960-5: Five fast and wide SCSI-II channels, with the
option to drive 8-bit or 16-bit fast SCSI drives.

NetWare, UNIX, 0S/2
All Mylex disk array products
support Novell NetWare 3.1,
with optional support for SCO
UNIX 3.24 and IBM OS/2 2.0.

Disk Array Subsystem

The disk array subsystem (DAS) features a DAC960 five-
channel disk array controller and a flexible enclosure which
houses up to five 5.25" or 3.5” SCSI drives. Each drive is powered
by its own power supply for improved system reliability. Disk
drives are offered as an option. Up to four of these enclosures can
be powered by a single DAC960-5 controller, allowing up to 20

drives for each controller.

The DAS can be used in conjunction with any EISA-
based computer to build a powerful file server. Up to
four controllers can be configured into the system to
offer virtually unlimited disk capacity.

Approved




y of Disk Arrays.

Integrated Disk Array Server: IDAS2000

The Mylex IDAS2000 is a high-performance integrated disk
array server, utilizing state-of-the-art disk array technology.

> CPU Subsystem: Intel 486™ DX2-66MHz EISA system with
256-Kbytes of cache, 8-Mbytes of system memory upgradable to
256-Mbytes, six bus master EISA slots, built-in /O, flash BIOS
and future CPU upgrades with the ZIF socket.

P Disk Subsystem: Features a one-channel disk array controller
that is upgradable to two channels for increased performance.
The controller utilizes the powerful Intel i960CA RISC processor
and includes a standard cache of 4-Mbytes that’s upgradable
to 64-Mbytes. RAID levels 0, 1, and 5 are supported with fault
tolerance, hot replacement, hot sparing and background rebuild
capabilities. Both 8- and 16-bit fast and wide SCSI-1I drives are
supported. Software support for NetWare 3.11 (Novell certified).
Optional support for SCO 3.24 and IBM OS/2 2.0 operating
environments. Extensive user-friendly software utilities included.

» Enclosure: Includes three redundant power supplies, five
cooling fans, 10 drive bays for 3.5” SCSI drives, and four addi-
tional drive bays for tape drives, floppy, etc.

e/ The system includes an EISA LAN adapter and super VGA

I

Airifel.

ingid

graphics. Disk drives are optional.

We’ve Benched the Competition

When Mylex conducted benchmark tests to compare our disk
array system's performance to our competitors, we outperformed
the competition’s RAID 3 and 5 systems, as well as duplexed and
spanned systems, by a wide margin.

Benchmarks: Disk Array Subsystems

CIPRICO CORE MICROPOLIS  ULTRASTOR

NetArray 1AS RAIDion U124

RAID 3 RAID 3 RAID 5 RAID 5
all drives 13:19 15:00 13:30 10:06

- - -

NCOPY
one drive 14:05 15:00 15:30 10:36
down
NCOPY
m 26:32 - 20:49 18:30

» LAN Technology’s performance tests for Ciprico, Core and Micropolis consisted
of copying 2400 files—totaling about 80-Mbytes-from one directory to another
using NetWare’s NCOPY. The Mylex and UltraStor test configuration included a
486 DX2-50MHz CPU-based EISA system using five HP 97556-30 796-Mbyte drives.
Times are shown in minutes.

Visit us at CeBIT - Hall 8/EG, Stand B40.

Flexible
Purchase Options

Controllers only, a complete
system without disk drives,
or a complete system with the
drives are offered.

For more information on
Mylex disk array systems
and controllers, call 1-800-
MYLEX or 1-510-796-6100.
Or, fax us at 1-510-745-8016.

© 1993, Mylex Corporation. Specifications subject to
change without notice. All trademarks are the property
of their respective holders. © 1992, M&T Publishing,
reprinted with the permission of LAN TECHNOLOGY,
August, 1992. Novell certification applies to 5-channel
disk array products only. The Intel Inside Logo is a
trademark of Intel Corporation.

MYLEX
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The Truth About OS/2

want to clarify one point in Jerry Pour-
nelle’s comments about OS/2 2.0 (“Pon-

Investment Credit

hile many companies may be trading
off long-term R&D against short-

dering 0S/2,” November 1992). Referring
to Windows 3.1 bundled applications like
Paintbrush and Write, he states that “if you
had a bunch of Windows 3.1 applications
on your hard disk, this is probably one of
them and you’ll get a message that the ap-
plications can’t be run. Considerable time
is wasted to no purpose.” But Windows
3.1-compatible programs definitely work
under 0S/2 2.0. Some people misunder-

term financial gain with the new, low-cost
personal computers coming out (“Penny-
Pinching PCs: How They Did It,” Novem-
ber 1992), not all are cutting back on R&D
spending. Apple has increased spending
on R&D (26 percent from 1991). Also, the
construction of Apple’s new R&D campus
(Cupertino, CA) demonstrates that not all
companies coming out with low-cost per-
sonal computers are taking a short-term

stood the phrase and asked me if 0S/2 2.0
can’t run any Windows 3.1-aware applications. I run
Windows applications like Atech’s AllType font-conver-
sion program without problems.
Fernando Cassia
Buenos Aires, Argentina

Upgrading Made Easier

Iappreciated the timeliness of Andy Redfern’s article
“Make the Right CPU Move” (December 1992). 1
wanted to upgrade my 386SX/25 to remain more current
but was unsure of the best path to take. Since I wanted to
realize a major performance improvement but not at an
astronomical cost, I had narrowed it down to either the
386DX/40 or the 486DX/33. The article clearly showed
that there is not enough difference, performance-wise, to
justify the extra cost of the 486 for my applications. I'll
upgrade to the 386DX/40 and wait for the P5.

Also, thanks to Jerry for telling the truth about OS/2’s
installation: If you read the manuals, it’s as easy as insert-
ing one disk after another—it is boring, but hardly diffi-
cult.

Larry Field
College Station, TX

Static Shock

was shocked when I saw the November 1992 What’s

New item “Create a New Ion Field” (page 82), which
describes a device called the Perfect-Aire 100.

There is no such thing as an ion field. There is also no
such thing as ion radiation (except maybe in particle ac-
celerators, and that’s stretching it). There is certainly no
such thing as electrostatic radiation: By definition, static
electricity is static and thus cannot radiate anything.

On top of that, I do not think this kind of device has
ever been proved to have any beneficial effect in reducing
static. Rather, it often uses high voltages, which tend to
produce ozone—a poison if the concentration is too high.

Jean-Pierre Weber, Ph.D. in E.E.
Stockholm, Sweden

WE WANT TO HEAR FROM YOQU. Address correspondence
to Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough,
NH 03458, send BIXmail c/o “editors,” or send Internet Mail to
letters@bytepb.byte.com. Letters may be edited.
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view of their future.
Mark Boudreau
Toronto, Ontario, Canada

Windows Rebellion?

t was interesting to contrast the tone of BY TE’s Essen-
tial Guide to Windows (1992) with that of “Penny-
Pinching PCs: How They Did It” (November 1992). The
former referred to the huge amount of disk storage and
RAM required to run Windows applications. The consen-
sus seemed to be a 200-MB hard drive and 8 MB of RAM;
a 486 was recommended. In the discussion of the inexpen-
sive PCs (made by Compaq, AST Research, IBM, and so
on), the configuration was more like a 40-MB drive, 4 MB
of RAM, and a 386SX. Unless there is a wholesale rebel-
lion against Windows applications because of their exces-
sive hardware requirements, I fear that the marketing of
low-end PCs by high-end companies will fail.
Henry T. Minden
Concord, MA

here are all the Windows enthusiasts your PC jour-
nalists cite in BYTE’s Essential Guide to Windows,
19927 The Windows users I see are usually victims of
managers trying to entice computer phobics and novices
to the system or of their vendor’s greedy deals with the
Microsoft juggernaut. Enthusiastic PC users gave up on
DOS long ago. Most that I know are using OS/2 2.0 and
find it a much better platform for their DOS applications
than DOS, and especially better than Windows. OS8/2’s
support for Windows applications is a useful bonus.
Joseph C. Hager
San Francisco, CA

FIXES
—

* In BYTE’s Essential Guide to Portable Computing,
1992, on page 26 we referred to Mitsuba as a manu-
facturer of floppy drives as well as notebook computers.
Mitsuba does not make floppy drives.

« In “Fast Transit” (October 1992), Henry Quan is identi-
fied as president of ATI Technologies. Quan is vice
president of marketing. B
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Important News
For The Power Hungry:

Your Dinner’ Ready.

speed. The truly power
famished will be happy to know
that the A3000T is stuffed
with an abundant selection of
expansion slots. Theres
a co-processor slot. A
video slot for inter-
nal devices. Up to
four PC slots. And
up to five Zorro

III slots. Every

Amiga 3000 series
ome and get it. computer comes with
The new Amiga® 3000T multimedia Commodore Express* Gold Service options*
workstation tower —the most expandable, And convenient leasing terms are available.
flexible Amiga ever built. Now, you'd expect a power feast like
Now powered by a 25 MHZ Motorola this to carry a fat price tag. But now with our
68040 CPU, the A3000T is faster than ever new low price, you can sit down to an Amiga
before. (Current A3000T 3000T for just $2,875* Which in itself is a
users can upgrade to a 040- powerful reason for seeing your Commodore
based accelerator card.) dealer today. For a dealer
The A3000T features a near you, call

200MB hard disk drive. A 3.5" floppy disk 1-800-66-AMIGA.
drive. 5MB of RAM, expandable to 18MB. In Canada, call
And 32-bit bus architecture to transfer mam- 1-800-661-AMIGA.

moth amounts of information at breakneck Bon appetit.

' (X commodore’

 AMIGA

©1992 Commodore Business Machines Inc. Commodore and the Commodore logo are trademarks of Commodore Electronics Ltd. Amiga is a trademark of
Commodore-Amiga, Inc. Products available on GSA schedule GS-00K-91-AGS-5069. * Available only on systems purchased in the U.S. through an authorized Commodore-Amiga dealer. Customer acivation
required. Some opnonal programs include a charge. **MSRP, monitor sold separately
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lomega® 21MB Floptical® Drive. Bernoulli® MultiDisk™ 150.
A standard floppy drive and a Handles like a floppy,
21MB floppy drive in one. performs like a hard disk.
« Reads/writes to standard floppy diskettes. » 150MB capacity.
« Up to 3 times faster than floppies. « 18-msec effective access time.
« Holographic Optical Tracking for added reliability and speed. « Rugged Bernoulli Texhnology
« New lomega laser-etched media—every one is a master. « Disks also available in 105, 65,
and 35MB capacities.
« Reads/writes 90MB Bernoulli Disks, reads 44MB.Bernoulli Disks.

*Awartts won for products using Bernoulli Technoiogy. ©1993 lomega Corp. lomega, the lomega logo, Bernoulli, and Bemoulli Technology are registered trademarks, and MultiDisk and LaserS:
call 1-800-456-5522. In Europe, call £9-761 45040. For worldwide custor




Hold everything!
lomega introduces Storage
solutions for everyone.

agn
Eneto-op ical p,g, Never-ending storage solutions.
Windows, DTP, CAD, graphics, multimedia, data-
bases, programming. Today’s demanding software
needs powerful storage—removable storage.

At lomega, our solutions are the easiest way
to share, transport and protect your data. And

they never fill up. You just insert new media.

A company you can trust.
lomega has won more awards than any other
removable storage maker. And we've been doing it

ni L. L for nearly
4 < .

:@; K & X ' &5 thirteen

SHINGO &%‘m Hruns vith

= ¢ NeWoe  years,

Call 1-800-777-4045 for a free brochure.
Just pick up the phone. We'll send you all you
need to know about our full line of products.

[-M=GA

lomega LaserSafe™ PRO.
Rewritable 1GB
magneto-optical drive.

* 35-msec seek time.

lomega Tape250.
Five times the features for
one times the price.

* Internal fits in standard 1" drive bay.

* Parallel port model available. * Disks have 30-year shelf life.
* The only drive that reads QIC and Irwin tapes. * Dual-mode switch lets drive be
¢ Inctudes Central Point™ software with Windows support. operated as fixed or removable.

¢ 1SO compatible, so it reads & writes to 650MB MO disks.

e trademarks of lomega Corp. Floptical is a registered trademark of INSITE Peripherals, Inc. All other products are trademarks of their holders. For customer service in U.S.A. and Canada,
rvice, call 1-801-778-3000. For accessory items, call lOMART at 1-800-723-3770.
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Popular 486 Sees High Demand in Europe

ONDON—Europe faces a potential
shortage of 486 chips in the first quar-
ter, with vendors saying that Intel has
warned that those without a consignment
on order should not expect to obtain parts
early this year. The processor family is in
heavy demand due to a larger-than-expect-
ed need for the 486 family and the rush of
vendors wanting to deliver low-cost 486-
based PCs, said Nick Wood, Intel’s tech-
nical marketing manager at Intel U.K.
Companies that buy 486 chips on the open
market—in particular, through the so-called
“gray” market from other PC makers—
may face a tough time, Wood conceded.
“A significant change in demand for
486s started in Q3 last year, compounded

by the market reaching an overall size of 30
million units {for all PC processors world-
wide], compared to a Dataquest forecast of
23 million,” Wood said. “Q1 will be tough,
but we should be able to meet all market
requirements.” About 60 percent of PCs
now shipping are 486-based, Wood added.
Chris Bakolas, Dan Technology’s tech-
nical director in the U.K., confirmed that
Intel was warning vendors about potential
1993 shortages as long ago as October 1992.
Michael Spiro, financial director of direct-
vendor Elonex, said PC vendors that buy
their 486s through the U.K. chip distribution
channels may not get enough chips. Chip

shortages could recur later this year.
—Dom Pancucci

IBM No Ostrich in Anticipation of NT, Cairo

hile Microsoft readies Windows NT,

IBM is busily preparing OS/2 2.1.
John Patrick, vice president of marketing
and sales for IBM’s Personal Software
Products division, said IBM hopes its 5000-
site beta test of OS/2 2.1 will help it avoid
mistakes made with version 2.0. The haste
with which IBM released OS/2 2.0 result-
ed in about 200 bugs.

Version 2.1 will have seamless support
for Windows 3.1 standard mode (with ex-
tra drivers for printers and other hardware),
the 32-bit graphics engine, and bug fixes. It
will also have 256-color XGA and Super
VGA drivers, Advanced Power Manage-
ment support, PCMCIA-card enabling, pen
support, a fax send/receive applet, and for
Win-0S/2 users, the Windows File Man-
ager and TrueType fonts. What’s missing is
seamless support for IBM’s 8514 graph-
ics standard. “All in all, it’s the best beta
I’ve seen to run with all these features,”

said Steve Mastrianni, president of Per-
sonal Systems Software (Unionville, CT).
IBM’s PSP division is not focusing its
development efforts solely on the 32-bit
Intel version of OS/2, however. Patrick
said the company is targeting a “Work-
place Shell-like” GUI-based version of
PC-DOS—tentatively called Workplace
DOS—at users of 286 and lower-end 386
systems. IBM may come out with pen ex-
tensions for this PC-DOS and a ROM ver-
sion of Workplace DOS. IBM also expects
to go into beta test this year with a version
of OS/2 running on the Mach microkernel.
Also, Taligent spokeswoman Loretta
Stagnetto said that the company hopes
this year to announce business and prod-
uct strategies for the microkernel-based,
object-oriented operating system it hopes
will win out over Microsoft’s upcoming

Cairo and other systems.
—Ed Perratore

Intel Faces Competition on Low and High End

BURLINGAME, Calif.—Smaller Intel-
clone chip makers AMD (Sunnyvale,
CA) and Cyrix (Richardson, TX) are up-
beat in their assessments about their ability
to compete. At the Technologic Partner’s
Personal Computer Outlook conference,
executives from AMD, Cyrix, Sun Mi-
crosystems, and AST Research concluded
that despite the massive Intel Inside cam-
paign, most users don’t care about proces-
sor name brand, provided the chip is 100
percent compatible and performs well.
Cyrix’s CEO Jerry Rogers said that as a
fabless chip maker, Cyrix has concentrat-
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ed on its strengths and enlisted the aid of
Texas Instruments. Subodh Taprani, AMD
director of marketing and systems, said
AMD has seen strong demand for its 386
chips, noting that it set a record for its 386
unit sales during the third quarter of last
year. AMD plans to release a 486-com-
patible chip later this year.

As Intel prepares to unleash the first Pen-
tium processors and move its user base from
the 486 to its next-generation processor, it
faces competition from the likes of the Mips
R4000 and DEC’s Alpha microprocessor.

—Patrick Waurzyniak

NANOBYTES

In an ironic twist of fate, Borland
Internaticnal founder Philippe
Kahn blames Microsoft for start-
ing a price war that he said forced
Borland to lay
off 350 peo-
ple—15 per-
cent of his
company—itwo
weeks befare
Christmas.
“It’s painful,
it’s no fun, but
: we have to do

; it,” said Kahn.
- e Microsoft has
been extremely aggressive, and
we think there will be more price
wars in the future.” Kahn attacked
Microsoft’s pricing strategy for
Access, a Windows database pro-
gram introduced last November-.
Kahn said Microsoft mailed litera-
ture that advertised Access at
$695 and then slashed the intro-
ductory price to $99. Ironically,
Borland used a similar strategy a
few years ago when introducing
Quattro Pro. Observers said that
things would not be so bad for
Borland had it not been so late in
releasing its Paradox for Windows
(which should be released by
now) and dBase for Windows
(slated for mid-1993 release). O

Microsoft (Redmond, WA) denies
that its $99 introductory offer for
Access was a cruel attempt to
squash Borland. Charles Stevens,
general manager of Microsoft's
Database and Programmability
Group, told BY TE that Microsoft
was only trying to establish a new
database program in an entrenched
market. Nevertheless, users report
that the first version of Access
could have benefited from code
optimization. One user complained
that Microsoft technical support
recommended that he upgrade his
40-MHz 386 machine to at least 8
MB of RAM to achieve acceptable
performance. This despite the fact
that Microsoft’s Access box reads
that the program runs on a 386SX
with 2 MB of RAM: “4 MB |of
RAM] recommended.” [J



-motion
video for your PC.

Now you can create full-motion TR (-] Video Kit for special effects and
video and multimedia presenta- Gl I:!BD rr-m-} JPEG compression software to
tions right on your desktop PC store images in a fraction of the
with Video Blaster™ hardware and disk space required
Microsoft® Video for Windows™ by other PCvideo  |ERVERR

software. Everything you need is systems.

right in the Video ) g T vw‘»»a

Blaster box. a7 I one \ﬁ"\ﬁ.

package.

Complete video

hardtlzrare PLUS full- " — It's the complete %fnc;;:i%i;gzzfi

motion multimedia = Micn;lseoft Vide;)ﬁfor Windo;vs: I mmm?leiia tf;uthor- SHOW: for DOS.
5 puts the power of full-motion digita Ing an 1

software... HR_W‘N[XM video onto your PC screen. soﬁltion. Ever}gﬂn‘ng you need to

Video Blaster lets you get rolling with full-motion multimedia video...

capture, freeze, store, manipulate and export fully-  and all at a price you can afford.

scalable digital video images from as many as For more information and the name of your

three sources (both PAL and NTSC). nearest dealer, call 1-800-647-9933.

Video for Windows software adds Windows-
compatible, Audio-Video Interleave (AVD formatto  Creative Labs and Microsoft

your Video Blaster hardware. So you can now cap-

ture and store full-rgc;ﬂtéon video gild inc?lrporate it team P tO Oﬁer State- Of-the-al‘t
~ into -compatible applications. %
Use the twoptogetheE) t% produce PC VldeO fOI' leSS than $500
and edit full-color digital video
sequences in a resizable window.
Combine still and moving video
MacroMind  With computer-generated graphics
Action! for and animation, or overlay text and
WA graphics onto live video. With just
these tools and a video source, you‘ve got an entire
multimedia video studio on your desktop.
To add CD-quality 16-bit stereo sound and
on-screen digital mixing, just plug ina
Sound Blaster™ 16 ASP™ or other
Sound Blaster audio card. Your presenta-
tions will sound as good as they look.
Included in your Video Blaster package is
over $1500 in software-including Macromind

Action!™ and Tempra™ presentation packages for i VIDEO Video CREZATIVE
DOS or Windows environments. Plus Creative Labs’ EE FOR WINDOWS St

*MSRP $499.95. If MS Video for Windows is not included in your Video Blaster Eckage a copy can be sent to you at a special offer price. Call 1-800-647-9933.
igmd  ©Copyright 1992 Creative Labs, Inc. Video Blaster, Sound Blaster, and ASP are trademarks of Creative Labs, Inc. All other trademarks are owned by their respective companies.
Wiigorlr  International inquiries: Creative Technology, Ltd. Singapore, TEL 65-733-0233 FAX 65-773-0353.
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Since the beginning of time,

people have been obsessed with
reaching ever increasing rates
of speed. Sowhat else is new

with Microsoft FoxPro 2.5?

Plenty. For starters, the
' »7, new Microsoft FoxPro' 2.5 for
%! Windows"has a richand pro-

EFOXPRO ductive environment with an

AVAINV intuitive graphical interface.

So it's never been easier for you to use and

develop powerful database applications.

Plus there’s avirtual hardware store
of tools for both developers and users.

For developers, there are profession-
al tools like Trace and Debug windows,

Project Manager, Menu Builder, Screen

Builder,and Report Writer. And each one

is designed to help you create the most

powerful applications possible.

; P For users, there are lots

of handy tools that make it

easy to do complex database

» tasks without programming.

Like Relational Query By Ex-
ample (RQBE), which allows

"aamiwa you to build and see queries

instantly. Or the graphical Browse tool,

an intuitive way to view data.
And with the arrival of FoxPro 2.5 for
both the Windows and MS-DOS’ operat-

SE V1S Parsder 4 0 FarPro
Microsoft FoxPro
version 2.5 is the

fastest PC database

ing systems (and soon for the Macintosh®
and UNIX’), you can have the most power-
ful and most graphical Xbase applications
across all major PC platforms.

And if you are thinking about migrat-
ing to Windows in the future, have no fear.

Microsoft FoxPro [
for Windows will | sy — .
easily run all your e
FoxPro 2.0 files. |l [=lx
But no matter ™ E5
which platform | | (e[
you Choose’ you FoxPro 25 takes advantage ofWindo;::nj‘
can count on the  aowsyou to crate dozaing appications.

new Microsoft FoxPro 2.5 to provide you
with the fastest PC-based database man-
agement system available today:

For additional information, just zip
on over to your nearest reseller, or call us
at (800) 882-2000, Dept. JE7 We'll be
more than happy to tell you all the ways
Microsoft FoxPro 2.5 for Windows can
get your adrenaline pumping.

Microsoft

Making it easier

test performed by Micro Endeavors, Inc., a third party consulting firm (November 1992). © 1943 Microsoft Corporation. All rights reserved. Printed in the USA. In the 50 United States, call (800) 882:2000, Dept. JFZ Customers in Canada, call (800) 563-9048. Outside the 50

“Query
United States and Canada, call (206) 936-8661. Microsoft, MS-DOS and RexPro are registered tradencarks and Windowws is  trademark

of Microsoft Corporation. Mocintosh is o registered trademark of Apple Computer, Inc. UNIX is @ registered trademark of UNIX Systems Laboratories.
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First Showing for 64-Mb DRAMs

UNICH—Attendees of the Electron-

ica trade expo were treated to pre-
views of 64-Mb DRAMs. These memory
chips will be a major factor in the hard-
ware implementation of bit-hungry digital
image-processing and transmission appli-
cations, which look set to dominate the
computer, telecommunications, and con-
sumer markets into the next century.

The chips were shown by Korea’s Sam-
sung Electronics, which claims to have
wrested world leadership in DRAM pro-
duction from its Japanese competitors, and
by the partnership comprising Germany’s
Siemens Nixdorf and U.S.-based IBM.

The Samsung chip is based on 0.35-
micron CMOS technology. Improvements
in performance and reliability will be car-
ried out through 1994, when engineering
sampling will begin, said the firm. Com-
mercial sampling is scheduled for 1995,
and volume production is planned for the

same year. Using a price projection of $600
per chip, Samsung cited a Dataquest fore-
cast that the market for 64-Mb DRAMs
would be worth $7 million in 1995 and
$2.1 billion in 1997 and would then soar to
$7.5 billion in 1998.

More low-key was the decision by IBM
and Siemens to show, at the latter’s Elec-
tronica booth, an 8-inch wafer comprising
64-Mb DRAMs that the two firms manu-
factured jointly at IBM’s East Fishkill
(New York) facility. Ulrich Schumacher,
memory product manager for the German
firm since October 1992, told BYTE that
“development work on the 64-Mb DRAM
in partnership with IBM is proceeding ac-
cording to plan. In the meantime, work on
the 256-Mb DRAM [by Siemens] has
commenced with IBM and Toshiba, with
preliminary results not expected until the
end of 1994.”

—Raymond Boult

Europe Struggles with Piracy Definitions

ONDON—Pan-European computer

companies are being forced to review
their antipiracy procedures across Europe
because different EC (European Commu-
nity) states are implementing the centrally
agreed legislation in different ways and at
different times.

The deadline for passing the EC direc-
tive on copyright protection and building it
into national law was January 1, but many
countries have missed this target. Despite
extensive argument during the drafting of
the central directive, each country has since
reworked the document to fit their tradi-
tional style of statute. “The directive from
Brussels was wrought after such heated
debate that it was felt it would be wrong for
member states to paraphrase it,” said Va-
nessa Marsland, chairwoman of the legal
advisory group for the U.K.’s FAST (Fed-
eration Against Software Theft). This has
already happened, however, leading to
slight differences in key definitions such as
originality, interoperability, and the re-
strictions on practices such as decompila-
tion (i.e., reverse engineering).

There are also discrepancies between
the directive’s and the specific country’s
definitions of a “‘computer program” and in
the areas of expression versus ideas, which
proved such a crucial point in the famous
Microsoft/Apple interface battle. These
differences will be tempered by the fact
that national law has to be interpreted by
judges in the spirit of EC law. Neverthe-
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less, the different implementations of the
EC legislation will require careful study
by companies in the U.S. and Japan wish-
ing to do business in Europe.

According to Marsland, certain amend-
ments in the EC directive could inconve-
nience suppliers more. “A quirk of the
wording [paragraph 5.1 of the directive]
may mean [current user] agreement licenses
need rewriting. There is a question now
over whether things which are not pro-
hibited are permitted,” she said. The com-
bination of the EC directive and each coun-
try’s implementation will likely keep in-
ternational counsels for companies busy.

The U.K. government has received joint
complaints from the Software Publishers
Association, the Business Software Al-
liance, and FAST about the proposed form
of the U.K. statute.

Neil Goldman, international counsel for
Lotus Development, said, “We are hop-
ing that none of the slight variations will
compromise the EC standards. But we
have delayed bringing legal action in some
countries because some are slower than
others at putting the law in place.” Cur-
rently, the Business Software Alliance is
pursuing an active campaign against soft-
ware piracy worldwide. In Europe, the
worst offenders are Spain, Italy, and Por-
tugal, according to industry trade associa-
tions. Spain is not expected to amend its
copyright laws until mid-1993.

—Louise Cole

NANOBYTES

DEC says that nearly 900 techni-
cal and commercial applications
from 400 software developers
have been announced so far for
DEC OSF/1 for AXP, OpenVMS
AXP, and Windows NT on Alpha
AXP systems. Of the 900 applica-
tions, 400 should be released by
Mareh. according to Marion
Dancy, director of the Alpha AXP
Applications Program. Sarah
Miller, spokeswoman for DEC,
said the application breakdown is
about 500 for OpenVMS AXP,
300 for the 64-bit OSF/1 for AXP.
and 75 or 100 for Windows NT.
The numbers do not include
DEC’s own applications or cus-
tom applications being ported to
Alpha using DEC’s binary trans-
lators and compilers. O

Demand for Intel’s 486 pushed the
company's fourth quarter revenue
to a record $1.86 billion. Net in-
come for the quarter was $429 mil-
lion, compared to $189 million for
the same quarter in 1991. Vinod
Dham, general manager for Intel’s
microprocessor division, told
BYTE that for 1993, Intel's vol-
ume processor will be the 486—
not the Pentium. 0

IBM has recalled two former top
executives from retirement to ad-
vise the company as it tries to
climb out of a slump. Paul Rizzo
and Kaspar Cassani, both for-
merly vice chairmen of IBM, will
advise chairman John F. Akers as
counselors and advisers. IBM says
it will eliminate 25,000 jobs this
year—paossibly through its first-
ever layoffs. IBM blamed a sharp
drop in Eurapean sales in recent
months far its worsening financial
results. O

Computer maker Everex Systems
(Fremont, CA} has filed for volun-
tary protection from creditors un-
der Chapter 11 of the Bankruptcy
Code. CEO Steve Hui had re-
signed, and Everex has pared its
workforce to less than 900 em-
ployees from the 2100 people it
employed about a year ago. O




What a 15" Monitor Should Be

Our New Generation
ViewSonic 15 monitor features
color temperature control and
exceptional clarity.

And it boasts of an ultra high
76Hz refresh rate at 1,024 x 768
which exceeds the tough 1S0-
9241-3 requirements for a
flicker-free image. The larger
flat square screen provides
reduced distortion along with a
full edge-to-edge image. For a
brighter, crisper image the
ViewSonic 15 offers Invar
Shadow Mask technology and
digital controls with 26 user-
programmable modes.

The new ergonomically
designed drop-down control
panel is as easy to use as a key-
board, which makes it great for
adjusting image size, position,
color and pin cushioning,.

This monitor is compatible
with all current video standards
from VGA up to 1,280 x 1,024
non-interlaced, and is certified
to meet strict Swedish MPR-11
low radiation standards.

The ViewSonic 15 ...
everything you expect in
a 15" monitor.

Program Manager
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The ViewSonic 15
Color control
Exceptional clarity
Larger screen
Easy and safe to operate
Flicker-free performance

n
CorelDRAWY! - BIRDS.CDR

ViewSonic®

For Information Call (800) 888-8583

20480 Business Parkway, Walnut, CA 9:789, (909) 869-7676, Fax: 1909) 869-7958. All products and brand names are registered trademarks of their respective companies.
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FTC Ready to Rule on Microsoft

he FTC has completed its antitrust probe

into the business practices of Microsoft
and concluded that the company engaged in
anti-competitive behavior, says a report in
Business Week; FTC staffers are preparing
recommendations that include breaking the
company up into smaller pieces and estab-
lishing a “wall” between its operating-sys-
tem and applications divisions.

Microsoft continues to post big profits
while other software companies struggle.
Although this does not mean that Micro-
soft’s success is due to anticompetitive be-
havior, competitors say Microsoft can sub-
sidize its applications development with
revenues from its operating-system opera-
tions, and that its applications people can
benefit from early details of an operating
system.

“It’s always been true the more you knew
about the operating system, the better you
could make your apps,” said Fred Gibbons,
CEO of Software Publishing. “There’s no

way on God’s green Earth that I can be-
lieve that Microsoft didn’t have an unfair
competitive advantage by being in the op-
erating-system and the apps business.”
Microsoft argues, however, that a com-
pany that is creative and aggressive can
succeed in the market and offers compa-
nies like Adobe and Intuit (maker of the
Quicken personal-finance manager) as ex-
amples. “We’re competing with Microsoft
and doing very well,” said Kevin Harvey,
president and CEO of Approach Software,
makers of a Windows database package.
“Microsoft is a brilliant company run
by a brilliant individual. Bill Gates is the
Henry Ford of this half century,” Gibbons
said. But Gibbons added he wished Mi-
crosoft would do everything within its
power to make sure that its applications
division gets the same information at the
same time as independent vendors.
—Dave Andrews and
Patrick Waurzyniak

Portable Documentation Accelerating SGML

orldwide revenues for products re-

lated to SGML, the Structured Gen-
eralized Markup Language established by
the ISO in 1986 and adopted by the U.S.
Department of Defense, will more than
double by 1995, according to InterCon-
sult (Arlington, MA, (617) 646-9600), a
market-research firm specializing in the
computer-publishing market (see the fig-
ure). The study predicts that the steady
growth for SGML-based software is due in

SGML ON THE MOVE

1991

$203.8 milion  $1.8 billion
1995 (projected)

$550 milfion $3.4 billion

[l SGML software revenue
[l Total software-publishing market

InterConsult’s worldwide SGML-
specific software revenue figures include
parsing, composition, auto-tagging,

and SGML integration programs for
workstations and mainframes.
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part to the shift toward electronic deliv-
ery of massive amounts of documentation
required in manufacturing, military, tele-
communications, and service fields.
Louis R. Reynolds, president and CEO
of Electronic Book Technologies (Provi-
dence, RI, (401) 421-9550), said SGML
offers an open standard that lets users ac-
cess hypertext documents under multiple
operating systems like Windows, DOS,
Unix, and the Mac. With the growing ac-
ceptance of CD-ROM, companies can put
the equivalent of several large, complicat-
ed manuals on a single CD. “The hardware
technology [for portable computing and
remote access] is becoming cost-effective
and available,” he said. “It’s driving the
whole industry to electronic delivery.”
Control Data Systems announced it will
use EBT’s DynaText electronic-book pub-
lishing and delivery system to convert its
paper documentation to electronic manu-
als, joining Novell and Silicon Graphics
as EBT users. Reynolds predicts that with-
in two to three years, applications will be
supporting SGML on a wide scale. For ex-
ample, a word processor’s Save options
will include SGML as well as options like
ASCILI. “Electronic books are potentially
bigger than spreadsheets,” Reynolds said.
“Think of it this way, how many people
play with spreadsheets and how many peo-
ple read books or reference manuals?” B
—Dave Andrews

NANOBYTES

Novell has signed a letter of intent
to acquire Unix System Labora-
tories, the subsidiary of AT&T
that provides the Unix operating
system and related software and
services. The acquisition is ex-
pected to be completed by the end
of March. Ray Noorda, president
and CEO aof Novell, said the ac-
quisition is being done at the “urg-
ing of customers™ who have asked
Novell to “support the Unix sys-
tem directly and integrate it more
fully within the NetWare environ-
ment.” Analysts said the an-
nouncement illustrates the impor-
tance of Unix systems in
downsizing business applications
to computer networks and shows
how seriously Novell regards the
potential challenge of Microsoft’s
unreleased Windows NT operat-
ing system. [J

Users depending on Microsoft for
“mission-critical” project manage-
ment were dismayed to learn last
year that a bug in Microsoft Pro-
Jject 3.0 causes file corruption.
Microsoft technical support ac-
knowledges that a serious bug will
cause file corruption on large pro-
jects using shared resources. If
users save often, the software
doesn’t relinquish memory prop-
erly. What the company calls a
“memory leak” eventually crashes
the program with a protection
fault. Microsoft says its develop-
ers are aware of the bug. A main-
tenance release that fixes the prob-
lem was due in mid-February. O

WordPerfect is finalizing beta
testing on a program called Intel-
liTag that converts WordPerfect
documents into SGML (Structured
Generalized Markup Language).
You can use IntelliTag to convert
other word processors' files into
WordPerfect 5.1 format and then
into SGML. A Unix version (ex-
pected price is $495 for one user)
is slated for release for Sun Sparc-
stations in the February/March
time frame. A DOS version is
planned for June release, says a
WordPerfect representative. ll




“You mean I can order
from IBM

over the phone?”
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PS/ValuePoint™
433DX

i486™DX/33 MHz
120MB hard drive
8MB RAM
Pre-installed OS/2® 2.0 (with
DOS and Windows™ built in)
6312 SVGA NI 14" color display
3.5" diskette drive
IBM mouse
Internal i487™ math
coprocessor
128KB L2 cache
8KB internal cache
1MB Video DRAM
Industry standard compatibility
Networkable
5 slots/5 bays

$1,999°

Welcome to 1BM Direct.




PS/ValuePoint
466DX2

i486DX2/66 MHz

212MB hard drive

8MB RAM

Pre-installed 0S/2 2.0 (with
DOS and Windows built in)

6319 SVGA NI 15" color display

3.5" diskette drive

IBM mouse

Internal i487 math coprocessor

128KB L2 cache

8KB internal cache

1MB Video DRAM

Industry standard compatibility

Networkable

5 slots/5 bays

$3,119*

“It’s everything I
need now...and

Novell®certified..”

“It’s not just
slots and bays...
It gives me
lots of choices.
And that

feels great”
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PS/ValuePoint
325T

386SLC™/25 MHz
80MB hard drive
2MB RAM
Pre-installed DOS 5.0

PS/2® 8511 VGA color display

3.5" diskette drive
IBM mouse

5 slots/5 bays
IBM enhanced keyboard

Industry standard compatibility

$1,299"

“Three things
hit me right off.
Incredible power.
Blazing speed.
And getting

a lot without

paying a lot”

kvery detail says |BM,
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ThinkPad™
700Ct

486SLC/25 MHz
120MB hard drive
4MB RAM
DOS 5.0 and PRODIGY®"
pre-installed
10.4" active matrix
color display
3.5" diskette drive
TrackPoint I an integrated
pointing device
Full-size keyboard, 84 keys
NiMH rechargeable
battery pack
Removable hard disks
Slip-in IC DRAM cards
for memory
Up to 16MB memory, system
maximum

$4.139°

ThinkPad
3001

386SL/25 MHz

80MB hard drive

4MB RAM

DOS 5.0 pre-installed
Integrated STN LCD display
3.5" diskette drive

$2,335"

“No more mice

scurrying

IBM Direct

Buy IBM by phone.

Quality, service, selection and price-
just call IBM Direct. It’s that easy to

get IBM PC products delivered right
to your door. Or for more information
on IBM products, call our automated
fax system at 1 800 £26-3395.

Choose the best way to pay.
Easy payment methods—-American
Express, VISA, MasterCard, Discover
card or personal check. Personal
checks are subject to credit approval.
Purchase order is available for qualify-
ing customers.

Hundreds of IBM products.

The IBM Direct catalog highlights a
broad range of other products such as
application software, storage devices,
memory options, connectivity
adapters and much more. in addition,
our 40-page catalog features other
IBM PS/ValuePoint and ThinkPad
configurations. And if you want a
PS/ValuePoint system with DOS and
Windows only, that is also available
on certain configurations.

around...This
TrackPoint I1
is one hot

little button.”

The HelpWare™ Advantage.

= One-year, on-site warranty
for PS/ValuePoint products
and ThinkPad 300.

n Three-year international
warranty for ThinkPad 700
and 700C (in U.S,, first year
on-site).

@ 24-hour 800# assistance,
7 days a week!

At no additional charge dunng warranty.

? Avallable Monday through Fnday 8 am-5 pm
In your ime zone, when serviced by IBM. if
parts are required, this service 15 providad after
recept of parts shpped overnight. Acplies to
IBM Orrect sales only.

m 4-hour service response
time, on average?

® 24-hour Bulletin Board
and Automated Fax

u Hassle-free, 30-day
money-back guarantee3

a Plus 10,000 IBM service
representatives at 1,600
locations backed by a
$1 billion parts inventory

* Warranty and 30-day guarantee information
available from IBM and IBM authonzed de-lers.
Please call 1 800 426-.!968 for details regard-
ing IBM's money-back guarantee and mited
warranty. Copres of the 2erms of IBM's money-
back guarantee and imited warmanty are avail-

able upon request.

~
B

*IBM prices only. The offenngs, prices and products are subject
to change or withdrawal without pror notice. Products you
acquire may not be counted under any existing Volume Purchase
Agreement. The same offerings and froducts may be available
through 1BM Authonzed Remarketers. Remarketer prices may
vary.»Shipping and handiing charges are extra

* ThinkPad 300 and 700C systems and options are manufactured
in Japan. PS~ValuePoint 6312, 6314 and 6318 Color Displays are
manufactured in Korea.

1*PRODIGY will not run without a modam. A modem is not
ncluded with the ThinkPad 700C. A customer who acquires the
ThinkPad 700C and a modem which cperates at a speed betow
9600 bps may contact Prodigy to obtain a One-Morth Free Tnal
Membership,

“Wow! It’s the
biggest color
screen ['ve ever
seen.”

When calling, please
reference X213BYTE.

CALL TO ORDER TODAY
1800 IBM 2YOU

1 800 426-2968 8am-9pm EST Monday-Friday

except the price.

Circle 110 on Inquiry Card.




“And with one phone call
| can get all this, too?”
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Catalog

For handy reference
and comparison
shopping, the IBM
Direct Catalog is a
comprehensive
source for a broad
range of products
available through IBM
Direct.

Free

1BM LaserPrinter
An |BM LaserPrinter 6
delivers up to 6-pages-
per-minute perform-
ance, 300 dpi resolu-
tion for sharp images,
and a variety of built-in
type fonts.

$1,510"

IBM Direct

You bet. And much more. This page offers just a sam-
pling of the more than 250 advanced technology
products IBM Direct offers to help you keep pace with
your changing computer needs. From IBM desktops,
ThinkPads and displays to adapters, peripherals, software,
network connectors, even multimedia options. Just give
us a call. We’ll be glad to guide you to the IBM products
most appropriate for your needs. We can also provide you
with accurate specifications and answer any questions
you may have.

ThinkPad 700 and 700C Options Price*
Data/Fax Modem (2400 bps/9600 bps) - o5
IBM PS/2 8MB IC DRAM Card - - - ~ $905

IBM ThinkPad 486SLC2 Processor Upgrade $549
ThinkPad 300 Options

Data/Fax Modem (2400 bps/9600 bps) 8330
Port Replicator $120
Operating Systems and Application Software

DOS 5.0, Stacker V2.0 and 386MAX 6.0 . $135
08/2 2.0, Upgrade from DOS - $ 99
WordPerfect® 51 for DOS $355
Lotus® 1-2-3® for DOS $355
Microsoft® Excel™ 4.0 for Windows $335
Lotus Freelance Graphics® for 0S/2 $425
Non-IBM programs are licensed under the manufacturer’s, supplier's or publisher's terms and conditions.

**Promotional price. Offer good until 3/31/93. Offer may be modified or withdrawn at any time.

LAN Communications

Token Ring Network 16/4 Adapter for ATBus $535
EtherCard PLUS Elite 16 Combo™ $195
PC LAN Program 1.3 - _ $185
NetWare® V3.1 (6 User) - - ~ §720
IBM OS/2 LAN Server 3.0, Entry $505
Printer and Printer Options

IBM Personal Printer Series Il, 2390 - ~ $385
IBM ExecJet® Printer, 4072 o - $775
500-Sheet Second Drawer for 4019(E), 4029 %295
PostScript® Option for 4019(E), 4029 $335
Technical support for IBM printers 1s provided by Lexmark™ International, Inc

PS/ValuePoint Displays

IBM 6312 Color Display B o %405
IBM 6314 Color Display i 8530
IBM 6319 Color Display $660

CALL TO ORDER TODAY
1 800 IBM 2YOU

1 800 426-2968 8am-9pm EST Monday-Friday
Circl@ 1711 &5 tnguiry Card.

Expansion Unit
(Docking Station)
The 3550 Expansion
Unit for ThinkPad 700
and 700C gives you
two slots and one bay,
and accommodates
5.25-inch or 3.5-inch
SCSI devices.

$859*

1BM.0S/2, PS/2 and ExecJet are reg-
istared trademarks of International
Business Machings Corporation.
PS/valuePont, SLC. ThinkPad,
TrackPoint Il and HeipWare are trade-
marks of international Business
Machines Corporation.

The Intet Inside Logo, 486 and 1487 are
trademarks of Intel Corporation.
Lexmark 1$ a trademark of Lexmark
International, Inc. Windows and Excel
are trademarks of Microsoft
Corporation, EtherCard PLUS Elite 16
Combo 15 a trademark of Standard
Microsystems Corporation

Novell and NetWare are registered

of the Noveil C: 5
PRODIGY s a registered service mark
and trademark of Prodigy Services
Company. WordPerfect is a registered
trademark of WordPerfect
Corporation. Lotus, 1-2-3 and
Freelance Graphics are registered
trademarks of Lotus Development
Corporation, Microsoft 15 a registered
trademark of Microsoft Corporation.
Py 1S areg of
Adobe Systems Incorporated

©1993 1BM Com.

When calling, please
reference X213BYTE.

II'
I

il
i
@




REPORT FROM INDIA
[R——— R

JAY RANADE

HIGH-TECH
OPPORTUNITIES ABOUND

EW DELHI—India, the country that introduced
the world to the decimal system and the use of
the numeral 0, is still far from being a serious
player in the computer industry. According to
Dataquest, an Indian computer magazine, total
revenue generated by the Indian computer industry passed
the US$1 billion mark for fiscal year 1991-92. This may
sound like a staggering figure for a country whose GNP
is only $450 billion, but it is a drop in the bucket com-
pared to the global information-technology market.

To encourage growth, the Indian government has re-
cently adopted a more liberal policy that makes it easier
for foreign companies to set up high-tech industries in In-
dia. The government is emphasizing domestic manufac-
turing. It is discouraging imports by imposing a crushing
import duty of more than 100 percent for hardware and 70
percent for software. According to many sources, hard-
ware manufactured in India is as robust as any available.
However, the most popular operating systems are the
U.S.-developed DOS and Unix-on-Intel operating sys-
tems, with Microsoft Windows catching up rapidly.

India, with a population of 870 million, is the second
most densely populated country in the world, and it pre-
sents a huge consumer market. An educated middle class
of about 300 million is an unexplored market that will be-
come hungry for PCs if the prices are low enough. A
cutthroat competition among Indian vendors has already
resulted in price-cutting that saw an average PC drop in
price by more than 50 percent. Even with that reduction,
a 386 system sells for about $3300; a 486 system sells for
about $4900.

The Indian government is looking for foreign compa-
nies to invest in the capital-hungry computer market and
thus create more competition. If U.S. and European hard-
ware vendors are not quick to react to the recently liber-
alized foreign-investment policy in India, they will lose
the opportunity to fill the gap between supply and de-
mand of PCs in India.

A country with more English-speaking people than
there are in England, India offers an inexpensive but tal-
ented pool of 140,000 software professionals. The South
Indian city of Bangalore, also called the Silicon Valley of
India, has more than 300 software houses that export
software to other countries. Primarily, though, such ven-
tures deal with applications software and turmkey pro-
jects only.

Public schools in India follow the “catch them young”
philosophy. According to Jaya Narasimhand of the Mod-
ern Public School in Delhi, Logo programming is taught

in elementary schools beginning with the fourth grade.
Students in the ninth and tenth grades learn BASIC, and
eleventh- and twelfth-grade students advance to Pascal.

In a few years, this emerging class of affluent and
computer-literate students will create a great demand for
computers. These future entrepreneurs, whose parents
are already well established in business, will do nothing
short of launching a massive computerization of their
businesses. But the Indian com-
puter industry is not ready to India’s emerging class of
meet this demand. This creates .

a hotbed of opportunities for COMputer users will

U.S. and European companies
that are interested in investing create a great demand

in high-tech industries abroad.
There are hurdles, however. for computers

The telecommunications sys-
tem is still in a primitive state.
It takes anywhere from one to
two years to get a telephone
connection—if you are lucky.
In spite of these obstacles, the
National Information Center, a
department of the Planning
Commission of the Indian gov-
emnment, has installed a satel-
lite-based network connecting
470 districts in India using
VSAT (very small aperture ter-
minals) technology. According
to Dr. N. Vijayaditya, the
deputy director general of NIC,
“It is the largest satellite-based
network outside the U.S.”

Major international hardware
and software vendors like
Hewlett-Packard, DEC, Olivet-
ti, Intel, Lotus, Honeywell,
Unisys, Motorola, and Mi-
crosoft already have a presence in India, whether through
joint ventures with Indian companies or through local
outlets for export purposes. However, India is still large-
ly a market waiting to be discovered. ®

Jay Ranade is the series editor in chief for McGraw-
Hill's books on the subjects of IBM, DEC, computer
communications, and workstations. He has written more
than 10 books and edited more than 100 books in this
series.

MARCH 1993 « BYTE 37




Hey

Adding a GUI to existing
ABASE applications
is_fast and easy

with CA-dBFast.

The Visual Application
Designer lets you
interactively create and
modify the user interface
within a graphical
environment.

CA-dBFast is the first and
only way to get graphics,
including bit-maps, into
Xbase applications.

CA-dBFast is a complete
Xbase language
development system,
including an Editor,
Compiler, Debugger,
Application Designer and

Runtime Generator.

Integration with other
Windows programs s
available through
Dynamic Data Exchange,
Dynamic Link

Libraries and the
Windows clipboard.
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Communications

| Dial
Hangup

Listing

Setup Ports
Setup Baud
Setup Modem

Change FTD F

CA-dBFast s report writer, CA-RET, lets you mix text, graphics and data to produce great-looking reports in minutes.

—Customer

O Wedding
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O Birthday
QO Anniver.

Floral & Hearty, |
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14 Rosebud Lant

Pasadena, CA o

1-800 225-5224,
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and happiness.

The Rose: A beautiful,
fragrant blossom; it is the "
symbol of eternal love
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CA-dBFast includes Windows
interface objects for pull
down menus, push buttons,
radio buttons, check boxes,
scrolling list boxes, bit-
mapped graphics and more.

The runtime compiler can
produce client-server
applications that support
Novell Netware, LAN
Manager, LANtastic and
any Net-BIOS compatible
LAN system.

There's only one database
that can take .DBF files into
Windows: CA-dBFast.
Support for standard Xbase

Sile formats also includes

.NTX, .FRM and .LBL files.

The Editor can now
support up to 10 open
documents at once — with
the look and feel of
Windows word processing.

You can set and save
personal preferences on
Editor fonts, tab settings,
colors and indentation.

A new day is dawning for millions of dBASE developers — thanks to new
CA-dBFast 2.0, the first and only dBASE-compatible database and language
for Windows.

CA-dBFast meets two giant needs:
moving existing dBASE applications to
Windows and developing dazzling new
applications in record time. It's the one
solution that lets you take advantage of
Windows while protecting the huge investment
you've made in Xbase technology.

With CA-dBFast 2.0, you get a proven,
stable environment that's more visual and more
intuitive than anything you've ever used. And

m— = there's no need for Microsoft’s confusing, intimi-
dating SDK, so creating applications with CA-dBFast is, true to
its name, fast.
The Visual Application Designer (VAD) makes creating pull-

......

......

down menus, push buttons, radio buttons, check boxes, scrolling MICROSOFT

= 1222 |ist boxes and other Windows objects as
A

WINDOWS.,
easy as “point and click” or “drag and COMPATIBLE
drop” The VAD generates the required source code,
saving you hours of complex programming. You also
get a debugger that's so advanced, it lets you watch
your source code execute at run time — even Single Step through execution.

CA-dBFast 2.0 also includes CA-RET— an outstanding Windows-based
report writer that lets you mix text, graphics and data on the same report in
a full WYSIWYG environment. Creating great looking tabular reports, form
letters or labels is as easy as using a word processor.

FOR A FREE DEMO DISK, CALL 1-800 CALL CAl, Ext. 190.

With CA-dBFast applications, there are no license fees, royalties
or key diskettes to bother with. And recipients of runtime pro-
grams don't need CA-dBFast to run the application — just
Windows. CA-dBFast is also compatible with CA-CLIPPER,

dBASE III Plus, dBASE IV and FoxBASE.
So whether you want to wake up old appli- o )
MPUTER
1SSOCIATES

cations or build brilliant new ones, you can't
Software superior by design.

New CA-dBFast Release 2.0,

v 9

ANNUAL
BEST PRICH/PEREURMANCE WIN AWARD

Free

Demo Disk

Check out CA-dBFast today:.
Computer Associates International, Inc., One Computer Associates Plaza, Islandia, NY 11788-7000. All product

herein

{ their resp
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A Spring Harvest of
Apple Macintoshes

TOM THOMPSON AND TOM R. HALFHILL

Six new computers In' 1990 Apple began its ‘major assault on the
microcomputer market with six new machines.
redefine the Mac No portion of the market was left untouched:

The Mac Classic 11, with its black-and-white
dispiay, targeted the low-cost segment, while
two 68040-based Macs, the Quadra 700 and
900, took the high-end, high-performance territory. For the on-the-go office work-
er, the PowerBooks—three notebook Macs with black-and-white screens—of-
fered many features that PC notebook computers lacked. Since then, Apple has
made enhancements to these product lines, such as a faster Quadra (the Quadra
950) and more powerful notebooks with gray-scale displays (the PowerBook 180
and PowerBook Duo 230).

On February 10, Apple unleashed its second wave in the market-share war. As be-
fore, the company introduced six Macs that compose a sweeping revision of its
product line. Among the changes is the first compact Mac with a color screen, the
first PowerBook with a color screen, and a new Quadra with a shorter mini-tower
design. A newly introduced Centris series—a set of 68040-based midrange com-
puters—is intended to replace the Mac Il line. Also shown was the Mac LC 111, a
high-powered successor to the LC II.

product line

With street prices likely to range from
$1000 to $4500, these new Macs address
the price-conscious segment of the micro-
computer market while delivering pro-
cessing power. Because low-end Macs
now account for the vast majority of Ap-
ple’s unit sales, we’ll start at the bottom of
the product line and work our way up. We
looked at preproduction units of each mod-
el. Note that the prices given here are pre-
liminary and may change by press time.

Color Classic
Low-cost computing on the Mac tradi-
tionally meant sacrificing color capability.
This is no longer true. The Color Classic’s
built-in monitor uses a 76-dot-per-inch,
10-inch-diagonal Sony Trinitron tube that
displays a 512- by 384-pixel screen. Pre-
vious compact Mac screens—such as the
Classic [I—are only 512 by 342 pixels,
making the Color Classic’s screen taller
by 42 pixel lines. To accommodate the
larger tube, Apple slightly altered the com-
pact case design, using a larger front bezel
that also includes a built-in microphone.
As with the Classic II, the Color Clas-
sic’s main logic board uses a 16-MHz
68030 processor and has 4 MB of RAM
standard (the Classic Il initially had only 2
MB of RAM, but since mid-1992, Apple
has been shipping the unit with 4 MB).
RAM is expandable to 10 MB using 30-pin
RAM SIMMs. There is 256 KB of 100-
nanosecond VRAM (video RAM) that iets

ConiFs
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the computer display 256 colors on-screen.
You can expand it to 512 KB by adding a
VRAM SIMM; the system can then dis-
play 32,768 colors.

The Color Classic still uses a 16-bit-
wide bus that reduces system costs, but at
the expense of throughput. However, the
video-frame buffer now resides in VRAM
rather than in main memory and thus elim-
inates a performance hit that hobbled the
Classic’s design. In the old design, as the
video circuits periodically accessed mem-
ory to refresh the screen, they blocked the
processor’s access to the bus, which de-
grades overall performance. With the
video-frame buffer in separate VRAM on
the Color Classic, both video and proces-
sor operations run unimpeded. The result
should be better performance, and the pre-
liminary BYTE low-level benchmark re-
sults (see the figure) support this conclu-
sion. The Color Classic is about as fast as
a Mac LC 11, or about Mac II caliber.

Normally, the compact Mac design of-
fers limited expansion options, but here s
where the Color Classic really breaks with
tradition. First, there’s a socket for a 68882
FPU. Next, there’s a 96-pin PDS (Proces-
sor Direct Slot) that’s electrically and phys-
ically compatible with Mac LC and LC II
expansion boards. Finally, you can junk
the Torx screwdriver and case-cracking
tools required to open older compact Macs.
Just tug on two tabs at the bottom rear of
the computer to reimove a panel, and the
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main logic board slides out, letting you
easily add extra RAM, the FPU, or an LC
or LC II expansion board. This arrange-
ment also prevents exposure to the haz-
ardous voltages lurking in the color-video
circuitry.

A Color Classic with 4 MB of RAM
and a 40-MB hard drive costs $1300. The
68000-based Classic is being discontin-
ued, with the Classic Il taking its place as
the lowest-cost Mac. No upgrade path from
a Classic Il to a Color Classic is offered.

Mac LC I
As limited as its expansion options are (a
single PDS slot and no FPU), the Mac LC
Il is Apple’s best-selling computer. The
company asked users what design im-
provements they’d like to see in the com-
puter. The answers were, allow more mem-
ory, add more display options, and make it
faster. The LC Il does these things—and
more. A new controller chip—an enhanced
derivative of a Mac LC ASIC (applica-
tion-specific IC)—enables you to expand
RAM to 36 MB (up from 10 MB). The
main logic board has 4 MB of 80-ns RAM
soldered to it, and a single SIMM socket
provides memory expansion using a high-
density SIMM. The LC III uses an indus-
try-standard 72-pin SIMM, rather than the
30-pin SIMMs found in other Macs.

The LC III’s built-in video supports a
bevy of monitors, from Apple’s 12-inch
RGB display (512 by 384 pixels) to its 16-
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inch display (832 by 624 pixels) and VGA
monitors. The 512 KB of 80-ns VRAM
soldered to the main logic board supports
8-bit pixels (256 colors) on these screens.
A single SIMM socket lets you add 256
KB of VRAM (for a total of 768 KB) so
that you can view 16-bit images (32,768
colors) on 14-inch monitors (640 by 480
pixels).

The LC III's 68030 processor is clocked
at 25 MHz (up from 16 MHz), and theres
a socket for a 68882 FPU. More impor-
tant, the LC III uses a 32-bit-wide bus,
whereas the LC II’s bus was only 16 bits
wide (a cost-cutting move, as in the Clas-
sic design). The end result is that the LC I
serves up nearly Mac llci performance,
according to the BYTE benchmarks. A
notched 114-pin PDS connector accepts
existing 96-pin LC Il expansion boards,
with a maximum power budget of 4 watts.
An LC Il with 4 MB of RAM and a 40-
MB hard drive costs $1300. Mac LC 11
owners can rest easy: Through a logic-
board swap, they can upgrade their com-
puters for $599, although they will have
to replace the old RAM. The LC Il won’t
be discontinued; instead, its price will be
lowered.

Centris 610

With the market’s low end firmly anchored
by the Classic II, Color Classic, LC II, LC
111, and the Performa line, Apple turned
its attention to the aging 68030-based Mac
II line. The top performer here has been
the 25-MHz Mac llci, whose design is
more than three years old. The new Centris
610 and 650 computers are low-cost
68040-based midrange Macs.

Tight integration of components has re-
duced the 10 custom ASICs used in the
Quadra 950 design to only three, which
reduces the cost of the Centris computers
and the 33-MHz Quadra 800 (described
later). One of these chips, the memory-
controlier ASIC (MEMC), now lets you
mix different-density RAM SIMMs (as
long as they are 4 MB or larger) on the
main logic board. At boot-up time, the
MEMC maps the different-size chunks of
RAM into one contiguous memory space.

Throughput wasn’t sacrificed while cut-
ting costs. Both Centris computers use the
53C96 SCSI controller, the same one
found in the Quadras. This controller has a
maximum transfer rate of 5 Mbps, versus
the 53C80 found in other Macs that han-
dles only 1.5 Mbps. The 1/O bus in the
Quadra design has practically disappeared,
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with most I/O signals and controls com-
bined into one ASIC (the IOSB). The
IOSB is clocked at CPU speeds, so on the
Quadra 800 most I/O operations run at 33
MHz. The exception is the Ethernet con-
troller, which runs at 16 MHz.

The Centris 610 is a low-profile desktop
computer similar in design to the Mac LC
I11. It has room for two internal SCSI de-
vices: a 3'A-inch drive and a bay at the
front for a 5'4-inch half-height device (typ-
ically a CD-ROM drive). An 86-W power
supply provides ample power for these pe-
ripherals. To reduce costs, the Centris 610
uses a 20-MHz 68LC040, which is essen-
tially a 68040 processor without an FPU
(sort of like a 486SX). However, it uses
the same socket as a 68040, which offers
the possibility of an upgrade.

An Ethernet port, using the AUI (At-
tachment Unit Interface) connector, is an
option. This option is actually a main log-
ic board populated with the Ethernet port
and electronics. Like the Mac Ilsi, the Cen-
tris 610 has a single 68040 PDS expan-
sion slot, which can also be a NuBus slot
by using an adapter board. To fit within
the computer, these boards must be only 7
inches long (current NuBus boards can be
up to 12 inches long) and use a maximum
of 10 W.

The Centris 610 starts with a base 4 MB
of RAM; two 72-pin SIMM sockets let
you expand memory to a maximum of 68

MB. Its 512 KB of 100-ns VRAM sup-
ports 8-bit colors on monitors from 12 to
21 inches (1152 by 870 pixels). Two
SIMM sockets let you increase VRAM to
1 MB, to support 16-bit-deep screens on
monitors as large as 16 inches.

A Centris 610 with 4 MB of RAM and
an 80-MB hard drive is expected to cost
under $2000. You get a lot of bang for
your buck here: The BYTE low-level
benchmarks peg the 20-MHz Centris 610
at better than Mac IIfx performance (the
Mac IIfx uses a 40-MHz 68030 and 68882
FPU.) Even with the 68LC040, the Centris
610 did better than the Mac IIfx on float-
ing-point operations.

Centris 650

If you require more expansion options than
are offered by the Centris 610, there’s the
Centris 650. It uses the same Mac llvx
housing with a bay for a 5'4-inch SCSI de-
vice, a 68040 PDS, and three slots that im-
plement a NuBus 90 backplane. The slots
accept full-size NuBus boards. A 112-W
power supply powers the system, and 15
W is available for each NuBus slot. The
processor is a 68LC040 or a 68040 clocked
at 25 MHz. As with the Centris 610, the
Ethernet interface is an option. The Centris
650’s on-board video is identical to the
Centris 610’s and supports the same mon-
itor sizes and screen depths. But it uses
80-ns VRAM instead of 100-ns hardware.

The Centris 68040-based Macs make up Apple’s new midrange computers. Both are
shown with an optional CD-ROM drive.
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The main logic board has 4 or 8 MB of
80-ns RAM; four 72-pin SIMM sockets
let you expand memory to as much as 136
MB (assuming 8 MB on the main board).
The memory subsystem in the Centris 650
and the Quadra 800 has been enhanced to
support interleaved memory. The MEMC
ASIC arranges RAM in logical banks and
then provides a hardware assist by rapidly
stepping through the banks during burst-
mode accesses. This shaves several clock
cycles off these memory operations and
improves throughput. The memory on the
main logic board is interleaved, and the
socketed SIMM RAM must be the same
density for memory interleaving to occur.

The BYTE benchmarks show that, on
average, the Centris 650°s memory oper-
ations are faster by about 13 percent than
the Quadra 700 (Apple claims 10 percent
to 15 percent). While not all memory op-
erations can take advantage of burst mode,
the test results do indicate that the memo-
ry subsystem uses them when it can. The
benchmarks show that the 650 edges out
the 25-MHz Quadra 700 in performance.

A Centris 650 with 4 MB of RAM and
an 80-MB hard drive sets you back $3000.
It’s expected that the Mac IIsi and Ilci will
be discontinued, leaving the Mac Ilvx as
the sole survivor of the Mac Il line.

Quadra 800

The Quadra 800 is a short, squat tower
similar to the Quadra 950, but it stands
only 14'4 inches high (versus the Quadra’s
18% inches). It uses a 33-MHz 68040 pro-
cessor and comes with 8 MB of 70-ns
RAM on the main logic board. Four 72-pin
SIMM sockets let you expand RAM to
136 MB. Memory on the main logic board
is interleaved, and so is the socketed RAM
if it is all the same density. Ethernet is
standard, and three slots implement a
NuBus 90 backplane, which handles full-
size NuBus boards.

The tower contains three bays at the
front that can hold four SCSI devices: a
5'f-inch half-height device (typically a
CD-ROM), a 3%-inch half-height device
(a hard drive), and either a 3%-inch full-
height device (typically a disk array) or
two half-height devices. A ribbon cable
with SCSI connectors and four power ca-
bles at the ready make adding a SCSI pe-
ripheral easy. The 200-W power supply
provides ample muscle for these periph-
erals and 15 W per NuBus board.

Because the Quadra 800 borrows from
the same design used by the Centris 610
and 650, it supports the same monitors and
screen depths (up to 16 bits deep on a 16-
inch monitor). Video performance on all
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PRELIMINARY LOW-LEVEL BENCHMARK RESULTS
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For all tests, a Classic Il = 1. Higher numbers indicate better performance. All Macs
ran System 7.1. The Color Classic had an FPU; the Centris 61 0 did not.

three systems is faster because the IOSB
eliminates one wait state from VRAM ac-
cesses. Also, certain QuickDraw graphics
routines have been modified to take ad-
vantage of the 68040°s MOVEI®6 instruc-
tion (which burst-transfers 16 bytes), im-
proving the speed of scrolling and filling
operations.

The BYTE benchmarks show that the
Quadra 800 is slightly faster than the 33-
MHz Quadra 950. This results from the
improvements in the Quadra design: mem-
ory interleaving, the I/O functions merged
into the IOSB, and the optimized video.

A Quadra 800 with 8 MB of RAM and
a 230-MB hard drive costs $4700, a most
attractive price when you compare it to a
similarly equipped Quadra 950 ($7359).
Where the Quadra 800 falls short of its
predecessor is in its lack of 24-bit video,
fewer slots, and fewer peripheral bays. The
features the Quadra 800 packs, however,
should attract a flock of buyers.

PowerBook 165¢

Last but not least, Apple closes the gap in
its notebook line with the PowerBook
165c. Essentially a PowerBook 180 (a 33-
MHz 68030 processor, 68882 FPU, exter-
nal video, and 4 MB of RAM), the 165¢
differs mainly in its color passive-matrix
LCD screen that displays 256 colors. The
9-inch-diagonal display is smaller than the
PowerBook 180’s 77-dpi, 10-inch-diago-
nal display, but its 85-dpi density packs
in the same 640- by 400-pixel screen. The
screen uses special filters and polarizer
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materials to provide good contrast and a
wide viewing angle, while two backlight
bulbs and a filter increase its brightness.
The screen adds only % pound to the sys-
tem’s weight (for a total of 7 pounds).

Internally, the engineers moved the 4
MB of RAM and 1 MB of ROM to a
“cousin card” to make room for the color
display’s controller and DRAM. The dis-
play consumes more power (about 6 to 7
W). Thus, the PowerBook 165¢ uses a
beefier 2.9-watt-hour nickel-cadmium bat-
tery (the PowerBook 140/170 use a 2.7-
Wh battery). Also, the power charger now
cranks out 24 W (up from 15 W) to re-
charge the battery faster.

The 165c’s screen is brighter than we
expected, with rich colors. Scanned color
images are a joy to behold. The BYTE
benchmarks indicate that the 165c¢ is slight-
ly slower than the PowerBook 180. The
video benchmarks were especially slow
because the display’s frame buffer doesn’t
use dual-ported VRAM. Although the
PowerBook 165¢’s passive-matrix screen
might not match the brisk colors of an ac-
tive-matrix screen, the trade-off here is for
your wallet. A PowerBook 165¢ with 4
MB of RAM and an 80-MB hard drive
costs $3279. The prices of comparable PC
notebooks with active-matrix screens start
at about $4300.

A Mac for Every Purpose

This latest generation of Macs spans every
part of the microcomputer market. At the
low end, there is the affordable Color Clas-

sic with a small desktop footprint. If you
need more power, the LC Il serves up
Mac Ilci performance.

The 68030-based midrange Mac II line
was in desperate need of an overhaul. The
Centris line of Macs brings this section up
to date with affordable 68040-based com-
puters that deliver ample horsepower.

The Quadra 800 mini-tower offers lead-
ing-edge performance while intelligent de-
sign compromises make it the most af-
fordable Quadra ever. And for those who
need color on the road, the PowerBook
165c¢ is a powerful 33-MHz color note-
book that delivers performance while spar-
ing your budget.

As usual, we admire the Apple engi-
neers who have reused proven technologies
where they can (e.g., enhanced versions
of the Mac LC components for the LC I1I)
and maximized their design efforts (e.g., by
integrating the Quadra design into fewer
ASICs and using them in the Centris com-
puters as well as the Quadra 800). The re-
sult is better performance at lower cost—
a win-win situation for the Mac user. B

Tom Thompson is a BYTE senior technical
editor at large with a B.S.E.E. from Mem-
phis State University. He is an associate
Apple developer. You can reach him on
AppleLink as “T.THOMPSON" or on the
Internet at tomt@bytepb.byte.com. Tom
R. Halfhill is a BYTE senior news editor
based in San Mateo, California. You can
reach him on BIX as “thalfhill.”

Color Classic (with 4 MB of
RAM/40-MB hard drive): $1300

Mac LC ITI (with 4 MB of
RAM/40-MB hard drive): $1300

Mac Centris 610 (with 4 MB of
RAM/80-MB hard drive): under
$2000

Mac Centris 650 (with 4 MB of
RAM/80-MB hard drive): $3000

Mac Quadra 800 (with 8 MB of
RAM/230-MB hard drive): $4700

Mac PowerBook 165¢ (with 4 MB
of RAM/80-MB hard drive): $3279

Apple Computer, Inc.

20525 Mariani Ave.
Cupertino, CA 95014

(408) 996-1010
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1-2-3, Freelance for 0S/2: Major Applications at Last

he lines “something bor-
rowed, something blue”
came to mind while I looked

at Lotus’s first two applications feee
for 0S/22.0. Lotus 1-2-3and ~ Weswefeoss
Lotus Freelance Graphics for

0S/2 2.0 were written for this
platform, not ported, yet they
borrow from among the best
features of their DOS and Win-
dows counterparts while bring-
ing out the best of Big Blue’s
32-bit operating system.

Based on the beta versions
that I saw, OS/2 2.0 is worth
consideration—or reconsider-
ation—as a platform that is
supported by major, and native, <
applications. The attraction of
1-2-3 for 0S/2 2.0 and Freelance Graphics
for OS/2 2.0, however, is also their tight in-
tegration when both are installed—from
file operations to the sharing of resources
and an OLE-like method of saving all
a project’s files under a single desktop
(.DSK) filename.

Both products should now be available,
and Lotus says that OS/2 2.0 versions of
cc:Mail and Ami Pro should follow with-
in a couple of months. Lotus will then have
0S/2 2.0 products in all four major appli-
cations categories. A 32-bit version of Lo-
tus Notes has been held up. Lotus officials
indicated at press time that it may not be
ready to ship until the end of the year.

Lotus 1-2-3 for OS/2, formerly called
Lotus 1-2-3/G, has improved with OS/2
2.0’s functionality in mind. Lotus quietly
shed the redundant G (for graphical) la-
bel around the time it released [-2-3 for
Windows. But true to the form of prod-
ucts maintained across multiple platforms,
the newer 1-2-3 for OS/2 has gone beyond
the current Windows version.

In addition to a more powerful charting
engine based on a DLL shared with Free-
lance Graphics, 1-2-3 for OS/2 includes
Smartlcons—one-click shortcuts to oper-
ations such as insert or delete row/column,
format currency, add, and undo. One handy
icon will resize one or more columns to
their maximum widths necessary to dis-
play all data contained in each respective
column. You can also customize the de-
fault SmartIcon set to substitute ones you
use more frequently.

Among other enhancements, you can
select discontiguous sections (called col-
lections) for various operations by using
the right mouse button, and you can se-

=
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file icon to the cc:Mail icon to
attach a file to an E-mail mes-
sage.

You’ve heard the OS/2 trash
| talk: It has no so-called killer
application that will do for Big
Blue’s platform what the orig-
inal 1-2-3 did for DOS. No true
killer application may surface
in a market that is far more

lect whole rows and columns by clicking
on them in the frame. The next version of
1-2-3 for Windows (expected to ship this
spring) will support collections. OS/2’s
Workplace Shell will now let you drop
a filename onto the printer, shredder, or
1-2-3 icon (or the Freelance icon if both are
installed). The application icon will launch
the application and load the file.
Freelance Graphics, developed for OS/2
before DOS and Windows, uses the same
process- -oriented approach that Lotus first
used in the Windows version 1.0. In other
words, the program guides you through
each step of building a presentation
through a succession of templates.
Version 2.0 for Windows shipped early
this year, so the OS/2 version gleaned plen-
ty of functionality from its older sibling.
Smartlcons let you click on page layouts,
select a text block for input and change
the font, start a new page, and page in ei-
ther direction. Some functions (e.g., out-
lining and organizational charting) present
in the new Windows version are missing
from Freelance Graphics for OS/2 2.0.
Other functions, particularly those relat-
ed to the OS/2 Workplace Shell, are not
in versions written for other platforms.
Individually, 1-2-3 and Freelance
Graphics are worth a look; together they
may be irresistible. For starters, you save
more than 4 MB on your hard disk thanks
to code shared between the two applica-
tions; you also save RAM, but usage varies
too much to provide a concrete figure.
The common charting engine, which
saves about 2 MB in itself, represents one
less part of either program for new users to
learn. And, if you’re working on several
files grouped under a single desktop file,

segmented and sophisticated
today than it was 10 years ago,
but Lotus’s first two OS/2 2.0 offerings
indicate that adopting the OS/2 platform is
now an easier choice to make.

—Ed Perratore

THE FACTS

Lotus 1-2-3 for OS/2 2.0
single-user standard edition, $495:
network server edition. $595; $395
per concurrent network user (not in-
cluding documentation) above price
of network server edition

Lotus Freelance Graphics
for OS/2 2.0
(prices same as for 1-2-

Svstem requirements:

386 PC (minimum 20 MHz recom-
mended) with OS/2 2.0 (equipped
with Service Pak) or higher; if in-
stalling both products, 4 MB of
RAM (7 MB recommended) and
11% MB of free disk space; for 1-2-
3 alone, 4 MB of RAM (8 MB rec-
ommended) and 9% MB of free disk
space; for Freelance alone, 4 MB of
RAM (8 MB recommended) and 6%
MB of free disk space; a mouse.

Lotus Development Corp.

55 Cambridge Pkwy.
Cambridge. MA 02142

(800) 343-5414

(617) 577-8500

fax: (617) 693-4551
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Sun’s New Unix Box: Short and Sweet

ith its introduction of the Sparcsta-

tion IPC, Sun Microsystems started
a new packaging trend: small and inex-
pensive Unix workstations. With their
small footprints and like-size expansion
cabinets (for external drive, tape, and CD-
ROM), Sun’s IPC and its descendants took
the bulk out of workstations. But Sun’s
best-performing desktop systems were still
found only in the traditional *“pizza-box”
case. If you wanted a zippy CPU or drive,
you had to invest in something other than
Sun’s squat boxes.

The Sparcstation LX hopes to change
all that. As with the IPC, miniaturization
abounds, but Sun has found some innova-
tive ways to pack more functions into a
case that hasn’t gotten any bigger or heav-
ier. The LX addresses many of the wish-
list items Sun users have desired.

At the heart of the LX is its MicroSparc
CPU, developed by Sun and Texas In-
struments and running here at 50 MHz.
This CPU rolls the integer, FPU, MMU
(memory management unit), and cache
into one chip, bringing the chip count
down, reducing costs, and making room
for more goodies. Those objectives were
furthered by Sun’s replacement of most
of the system’s I/O controllers with a pair
of ASICs (application-specific ICs). The
L X makes fine use of the extra real estate,
building in support for basic-rate ISDN,
twisted-pair Ethernet, 16-bit digital audio,
and accelerated graphics.

Most of the new features built into the
LX require outside-world connections, and
the back panel of this system is densely
packed with connectors. One DB-25 splits
out to two serial ports, and another one
services a bidirectional parallel port, ex-
panding the range of supported printers.
The Ethernet port pops out in two places:
a tiny socket into which you plug a thin-
wire transceiver or an AUI (Attachment
Unit Interface) conversion cable, and a
twisted-pair jack that lets you hook di-
rectly into a network. You’ll also find a
jack for connection to an ISDN line and
connectors for SCSI and audio 1/0.

The LX’s standard audio capability is
a leap beyond that built into previous
Sparcstations. The LX manages 16-bit au-
dio at sampling rates of up to 48 kHz. The
system includes a battery-driven condenser
microphone with mounting hardware to
stick it to the front of your monitor.

The most impressive aspects of this new
system relate to performance: CPU, dis-
play, and drive performance have all been
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enhanced. With the 50-MHz MicroSparc
CPU, the LX is faster than Sun’s Sparc-
station 2. previously its fastest uniproces-
sor desktop system. But it’s not much
faster—the documentation refers to it as
being “1.5 times the speed of a 486.” My
tests against an Altos System 5000 (33-
MHz 486) proved that statement to be true,
at least for integer performance. In other ar-
eas, the LX positively skunked the 486:
The LX was three times faster in floating-
point and disk I/O. These results are unre-
liable because the LX 1 tested was a pre-
production unit, but they at least show that
Sun isn’t inflating its performance claims.

I’ll admit I had hoped that by now Sun
would have taken a big leap in single-CPU
performance, along the lines of 68030 to
68040 or 386 to 486. That didn’t happen:
My CPU performance tests showed the
50-MHz MicroSparc to be calculating al-
most exactly twice as fast as the 25-MHz
chip in an IPC unit. It’s fine for Sun to
quote performance numbers against the
486, but the company is losing ground
against IBM, Hewlett-Packard, and Sili-
con Graphics, all of which have reduced-
cost RISC workstations with excellent sin-
gle-processor performance. The LX will
also be competing soon against systems
built around Intel’s Pentium, which, if you
take Intel’s vaunted performance figures as
truth, could also make the MicroSparc look
a little sickly.

If the LX’s CPU performance isn’t stel-
lar, it’s at least adequate, and some of the
slack is picked up by the system’s other
turbocharged features. The GXplus graph-
ics accelerator built onto the LX’s moth-
erboard boosts the system’s text and graph-
ics performance. The first evidence of this

is in the LX’s text mode. Previous Sun
systems were practically unusable with-
out the window system running because
text was displayed and scrolled so slowly.

Once you fire up OpenWindows, the
GXplus really earns its keep. Sun claims
the chip enhances everything from win-
dow operations to 3-D wireframe and flat
shading; I had no complaints with the sys-
tem’s performance in these areas. The LX
comes with a 16-inch color monitor that
shows the Sun-standard 1152- by 900-pix-
el resolution, but you can pick up a 21-
inch monitor that handles the GXplus’s
top resolution.

Overall, the Sparcstation LX strikes me
as a solid machine. True, it’s not at the tup
of its class in CPU performance, but it cer-
tainly makes a capable platform for the
majority of applications you’d want on
your desktop. The standard accelerated
graphics means that whether you run a
program locally or reach across the net-
work to some high-performance computer
server, your display won'’t be a bottleneck.
The LX’s fast SCSI makes quick work of
applications I/O and makes the LX valu-
able in the peer-to-peer world of TCP/IP
and NFS (Network File System)—or even
as a low-cost file server.

The Sparcstation LX is priced at $7995
with 16 MB of memory (expandable to 96
MB using 16-MB SIMMs, 24 MB other-
wise), a 424-MB hard drive, a 3/-inch
1.44-MB floppy drive, and a 16-inch col-
or monitor. A license for Sun’s new Unix
System V-based operating system, Solaris
2.1, is included with the system. A CD-
ROM drive is not included, but if you plan
to buy anything from Sun, you’d better
make room for one in your budget. All
Sun’s software products are shipped ex-
clusively on CD-ROM, and most SPARC
applications vendors are following suit.

—Tom Yager

THE FACTS

Sparestation LX
$7995

Sun Microsystems Computer Corp.
2550 Garcia Ave.

Mountain View, CA 94043

(415) 960-1300

fax: (415) 969-9131
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Power Packed Upgrades.

STANDARD UNITS

These UL/CSA approved, fully-tested power
supplies are the best basic units available.

STANDARD 200 XT ..ooouvrvursssssmsessasssnsens $69
STANDARD 205 SLIM ...vmumisssssssens $89
STANDARD 220 BABY ...covvmmississsisisssnss $89
STANDARD 220 AT/TOWER ................ $89

ULTRA-QUIET UNITS

Unrattle your nerves with
a Silencer power supply,
recognized since 1986 as
the industry’s quietest.
Cooled with efficient,
variable-speed fans that
are virtually inaudible!

A must for home office or multimedia applications.

NOISE LEVELS (db)

“ 1
42

®

] 25

(ORDINARY SILENCER
POWER SUPPLY POWER SUPPLY

8

SILENCER 205 SLIM .....cnnrevssisssssnnes $119
SILENCER 220 AT/TOWER........cccenns $129
SILENCER 270 AT/TOWER..........cconnnnn $179

Upgrade your computer with one of our premium
Turbo-Cool power supplies—the choice of PC
professionals. You'll get 50% - 100% more power,
built-in line conditioning, a dual-stage EMI filter,
super-tight regulation, ultra-clean DC output, our
high-capacity ThermaSense variable-speed fan
(300W models), UL/CSA/TUV approvals, and a
no-hassle 2-year warranty! Ideal for high-end
workstations and network file servers.

18102000, 0) Byi) |19, ¢ m— $159
TURBO-COOL 300 SLIM .....cccovuesssssies $169
TURBO-COOL 300 BABY ........oouvmvurennns $169
TURBO-COOL 300 AT/TOWER. ........ $189
TURBO-COOL 450 AT/TOWER. ........ $349

REDUNDANT POWER SYSTEM

Eliminate the risk of network downtime or data loss
due to power supply failure with the TwinPower 900
redundant power system. It delivers high-capacity,
fault-tolerant power to the entire network server.
Consists of two Turbo-Cool 450 power supplies
in parallel, utilizing a special power-management
interface module. A must for mission critical LAN.

u Super Server Power. With 900 watts of peak
power, the TwinPower 900 effortlessly runs any
array of drives-- without the need for sequencing.

u 100 Times More Reliable.
Why gamble with a single-
unit system? TwinPower's
load-sharing, redundant
design lets you take the
power system for granted.
It's the peace-of-mind a
network manager needs!

u Hot-Swap Capability. In the unlikely event that
one of its 450s should fail, an alarm sounds, and
the other 450 sustains the server while the user
simply swaps in a new unit. No downtime!

m Optional Enclosures. We offer “monster” cases
that hold TwinPower’s two power supplies and
the interface. The Standard Tower (51 Ibs.) holds
13 drives, while the all-steel Industrial Tower
(104 Ibs.) allows dual systemboards and holds up
to 16 drives. Now, that’s expandability!

TWIN-POWER 900 .....ooonvvevssisssssssssssnnn $995

W/STANDARD CASE .......

W/INDUSTRIAL CASE ...

PROBABILITY OF A
POWER SYSTEM FAILURE
Oy N

v, M hauniday)
10% 0
F 4

Single-Umit  TwinPower 900

486 CPU COOLER

It’s a fact. 486 chips run hot, often exceeding 185°F!
Now, you can reduce the operating temperature of
your 80486 processor to a cool, safe 85°- 95F with
our popular CPU-Cool. You'll prevent random
systent errors and add years to the life of your
investment. Consists of a .

quiet mini-fan embedded 1w
in a sculptured heat sink %"

0*
that easily mounts on the o
CPU. Powered by a spare s, '
drive connector. Effective,

. . | WITHOUT WITH
Inexpensive Insurance.

CPUTEMP (F)

CPU-COOL CPU-COOL

CPU-COOL $39

POWER SUPPLY ADVISOR

1. Even before it fails, an inferior power supply can
be trouble. Nasty hard-to-track problems such
as rebooting, loss of setup, overheating, and
memory errors are often power supply related.

2. You can’t have too much power. A power supply
delivers only what the PC needs and actually
performs best at 25% -75% of its rated capacity.

3. For greater hard drive reliability, use a power
supply with independent regulation and extra
cooling such as the Turbo-Cool 300/450.

4. Buy from a reputable power supply specialist.
You'll get real service, not some runaround like:
“Here’s a number in Taiwan, give them a call”,

5. To save money, PC manufacturers put ordinary
power supplies— with limited features— in
their systems. To upgrade, call us direct or ask
your PC supplier for one of our units by name.

PC POWER & COOLING, INC.
5995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 * (800) 722-6555 * Fax (619) 931-6988

Most orders shipped same day. We accept Visa, MC, COD, or PO on approved credit. Turbo-Cool and TwinPower models guaranteed for 2 years. All other products guaranteed for | year. Hours: 7 a.m. - 5 p.m. (PT) Mon. - Fri.
©1992 PC Power & Cooling, Inc. Silencer, Turbo-Cool, ThermaSense, TwinPower, and CPU-Cool are trademarks of PC Power & Cooling, Inc. All other brand names are trademarks or registered trademarks of their respective companies.
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No OTHER PEN HAS THIS KIND OF

The 3.3-pound machine is considerably | which will allow customers to use the computer
lighter than many competitors’ machines. in difficult lighting situations.
Its black-and-white screen uses a back light,

- a3V T

R

— Los Angeles Times, Nov. 2, 1992

TOSHIBA

vitnies for w.
connections, they saia.

One problem we've had is
seeing the screens [of other pen U
computers] in various lighting
environments...[ Toshiba is]
using new backlit reflective
technology; you can see it in
any lighting.

et g,

e '
— Reprinted from PC Week, Sept. 14, 1992

Loy diae
A - .. pufale USers said. RoE @od
i [Toshiba has] done an
exceptional job in the
industrial design of the
system, and going beyond
that, looking at specific
vertical solutions.
See TOSHIBA page 10

N

— nfoCorb Senior Analyst The Toshiba Dynapad makes most transreflective-sidelit display, engineering in]
Stella Kelly I foC i » of its predecessors look clunky by 40MB hand drive end two PCMCIA pen market has |
Infoworld, Nov. 2, 1992 comparison, Packed into this sleek, 2.0 slots. Clearly a 3rd-generation

little 3.3-pound tablet is a 9.5" pen comiputer, the innovative

L ¥ A

— Portia Isaacson, Dream 1T, Inc.

INTRODUCING THE TOSHIBA DYNA




Amazingly,
we've even been able
to incorporate two
PCMCIA slots for
expandability.

We took pains
to ensure our
Dynapad s perfectly
balanced. Thus
making iteasy to hold
ineitherarmand ina
variety of positions.

At 3.3pounds,
it’s truly one of the
few pen camputers

where employees
won? get fatigued

carryingit.

We gave our pena
transreflective display
screen so it can be
used in a variety of
different locations and
lighting conditions
(underground, at night,
in broad daylight).

PAD T100X

Circle 156 on Inquiry Card.
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Leave it to Toshiba engineers to create a pen
computer that has left an indelible impression on
the computer world.

Presenting the acclaimed Dynapad” T100X.

Its almost as if, for the first time, someone
actually considered how people would use a pen
computer, And designed it from there.

For starters, it’s phenomenally light, weighing
in at 3.3 pounds. So you can carry it for extended
periods in the field without your arm falling off.

But dont be fooled into thinking that its a
lightweight. Because it boasts a 25 MHz Am386
low-voltage processor. Offers 4MB RAM — expand-
able to 20MB. And comes with a 4OMB hard disk.

The screen is equally impressive. We pur-
posely designed a large 9.5-inch transreflective

screen so its easy to view whether you'e in a
pitch-black tunnel or out in the field in the blind-
ing sunlight.

We were no less painstaking with the ergo-
nomics. At 10.6"x8.3"x 1.5) the T100X is very
easy to hold. The weight is well balanced. There
are no sharp corners. And weve given you both
a top-view silo, so you can see if you have your
pen, and the option of tethering the pen.

And like every computer we make, our
T100X offers a variety of Toshiba innovations.
Like our MaxTime” power management system,
which offers such features as AutoResume and
AutoSave. So you get the maximum out of every
battery charge.

To learn more, call the toll-free number below
for the location of your nearest Toshiba reseller.

Because as you can see from the quotes to the

left, this is one pen that’s already made its mark.

In Touch with Tomorrow

TOSHIBA

1-800-457-7777

© 1993 Toshiba America Information Systems, Inc. All products indicated by trademark symbol are trademarked and/
or registered by their respective manufacturers. PC Weck quote copyright © 1992 Ziff Communications Company.
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FIRST IMPRESSIONS

EOQO’s Personal Communicator Ushers In a New Era

M uch as the Macintosh represented a
conceptual leap forward for person-
al computers, so too does the Personal
Communicator 440 from start-up EO. EO
has changed the definition of a mobile
computer, uniting the functions of a hand-
held organizer with a cellular telephone,
both running under an intuitive pen-based
user interface (see “Communications Gets
Personal,” February BYTE).

In BYTE’s first hands-on evaluation of
the Personal Communicator 440, I looked
at a machine that breaks with the past in
more than just conception: It is the first
system built on the AT&T Hobbit RISC
chip, a 3.3-volt CPU that offers fast per-
formance with low power consumption.
It also runs Go Corp.’s PenPoint operating
system, ported to the Hobbit. EO has guts
to eschew compatibility with the Intel/Mi-
crosoft and Mac standards, but the com-
pany sees communicators as a separate
market from portable PCs.

Available this spring, the 440 sports a
unique design with no keyboard and a dis-
tinctive set of “ears” on either side of the
screen. These ears contain 1/O ports, a
speaker, and a microphone. The [-inch-
thick unit measures 11 by 7 inches without
the ears; with one 4-hour nickel-cadmium
battery, it weighs 24 pounds.

The system uses a 20-MHz Hobbit chip
and ships with 8 MB of ROM (containing
PenPoint and 10 bundled applications) and
4 MB of RAM. Using standard 88-pin
JEDEC memory modules, you can expand
the RAM to 8 or 12 MB through a small
door on the front; the preproduction unit
I evaluated was loaded with 12 MB. An-
other door on the front contains a PCMCIA
slot (Type 2, Level 2), which you can use
for nonvolatile removable storage or oth-
er peripherals. My evaluation model also

included the optional fax modem and $800
cellular-phone handset.

The 440 makes a nice pen-based per-
sonal organizer with a built-in PIM (per-
sonal information manager) and note taker,
but the system doesn’t come into its own
without the phone. The 440 diverges from
earlier pen-based systems in its tight inte-
gration of communications. The bundled
GoFax, GoMail, and address book make it
easy to send documents from within any
program, and the built-in sound lets you
attach voice annotations to documents.

Much of this capability comes from
PenPoint, whose netebook metaphor and
gesture interface make the 440 remark-
ably easy to use. The object orientation of
PenPoint allows transparent sharing of data
between applications.

The software I ran was a beta release,
but it had few bugs and the performance
was perky. The bundled programs and ap-
plets—which include MiniNote (for writ-
ing in digital ink), MiniText (for entering
text via handwriting recognition}, EO Calc

(a paper-tape calculator), and Pensoft’s
Personal Perspective (a scaled-down ver-
sion of the company’s PIM)—were pow-
erful yet amazingly easy to use.

In fact, the 440’s intuitiveness demon-
strates how far user-interface design has
come. I had only a few minutes of training
on the basic gestures, yet I barely cracked
amanual to use the system. I wasn’t able to
try the tutorial because it wasn’t ready, but
I liked being able to get context-sensitive
help simply by writing a question mark
over the area in question.

The Personal Communicator 440 is well
designed and feels solidly built, and I
found the nonreflective LCD screen easy
to read. Perhaps for the first time in pen
computing, a company has got the details
right. AT&T has even gotten into the act.
As a major investor in EO, AT&T will sell
the 440 and 880 under its own name.

EQ is only the first player in an expect-
ed wave of mobile devices that integrate
computing and telephony. Over the next
year, you can expect competition for EO
and AT&T, but all new arrivals will have
to be judged against the high standard set
by the Personal Communicator 440.

—Andy Reinhardt

THE FACTS

Personal Communicator 440
(price not available at press time)

EO, Inc.

S800A East Middlefield Rd.
Mountain View, CA 94043
(415) 903-8100

fax: (415) 903-8190
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PowerExec EL Notebook: More for Less

f our review of the AST PowerExec

notebook (““AST’s PowerExec Goes
Modular,” January BYTE) caught your
eye, but you found the price a bit steep,
AST has something new for you—the
PowerExec EL. The EL stands for “‘en-
try level,” and with a list price of $1745, it
may appeal to cost-conscious notebook
users. That’s what AST is hoping for, any-
way. Philip Osako, AST portable systems
marketing product manager, says that the
EL is targeted at small businesses and peo-
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ple wha need a notebook to supplement
their office system.

AST is not alone in offering attractive-
ly priced notebook packages. Campaq and
Toshiba, among others, offer modestly
priced 386 systems. But for the purely
price-sensitive shopper, the EL, at press
time at least, leads the pack.

Like the higher-priced PowerExec, the
preproduction EL I saw is a roadworthy
noteboak. It weighs in at almost 6 pounds
and uses a nickel-cadmium battery pack.

Its base price includes an Intel 25-MHz
386SL processor, a coprocessor socket,
a 60-MB hard drive, a 1.44-MB floppy
drive, 2 MB of RAM, and one each of
serial, parallel, monitor interface, key-
board/keypad connector, Type 2 PCMCIA
slot, and expansion bus ports. For a $2295
list price, you can get a 120-MB hard drive,
4 MB of RAM, Windows 3.1, and AST’s
SmartPoint trackball.

With the list price of the PowerExec at
$2395, just what do you give up when you
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35% SALES
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Our new color printer
not only looks great on paper,
It looks great on paper.

True, the brilliant color produced by the new Tektronix
Phaser® 200 is captivating. But the price is equally attractive.
And though we've become the award-winning leader in
color printers by frequently outdoing the sl
competition, this time .»;\ D 2
we've even outdone our- & t =
selves. Introducing our ’ :

. The eye
newest business work when it sees black The eye
group color prin ter and white, when it sees color.

The Phaser 200 is compatible with virtually any business
software and can print two colorful pages per minute. No,
not two minutes per page—two pages per minute. And
even at a speed like that, it still manages to print eye-catch-
ing color on common laser paper or transparencies using a
separate input tray for each. You select the medium you
want at your computer keyboard. And it switches automat-
ically from user to user just as easily, using its parallel, serial,
AppleTalk,™ or optional EtherTalk™ and Ethernet™ ports.

It has all the advantages of a laser printer. True Adobe

PostScript™ Level 2, networkability, Pantone® colors, speed

and price. (Did you notice it's only $3695, slightly below
unheard of?) And when you add to that extremely high

materials capacity and sparkling TekColor™ output—not just
any color, but the indisputably best color in the business—

you've got something even better than our previous best.

Which is quite a feat.

So stop by your nearest Tektronix dealer or call us at
800/835-6100, Dept. 28] for a free

output sample. For faxed infor-
mation call 503/682-7450,
ask for document #1223,
You wont find another

business investment that
looks this good on paper.

Tektronix
/

Phaser 15 a t-ademark of Tektronx, Inc. PostScript .a trademark of Adobe Systems, Inc. All other marks are trademarks or registered trademarks of their respective companies.
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rom Video or full page Scanners.
DeskTop Publishing, OCR and Multimedia applications.

oost your productivity in

ColorSnap PC
Professional. REAL
TIME. video image cap-
ture.full screen. 16.7
million colors & gray- .
scale. Use any NTSC/PAL video source,
camcorder. live TV. still video. VGA, SV-
GA supported, tiles saved in standard for-
mats. Free Aldus PhotoStyler. Video-for-
Windows compatible. Digitize movies at 30
frames/sec. Hundreds of applications. De-
mo disks available. $599. 0

ArtiScan 1200 dpi

1200 dpi.desk-top. fast (SCSI).
24-bit. flat bed. color scanner.
True hardware resolution. su-
perb picture quality. color-gray
scile. Free linage Processing
software. 600 dpi model $975.00, 800 dpi,
$1289.00. Optional X-Ray. Slide Scanner
($545.00). Twain univ. driver with all mod-
els. OCR software.Recognita, $159.00 -
WordScan, $99.00. Best magazine ratings.

LifeView Encoder

Record your computer pre-

sentations to video or display

to any TV monitor. NTSC or PAL 249,00

complete

Color 6000 =

600 dpi. full page. sheet- 4 o
tfed color (24-bit) scanner -
Complete with Color Im- 595.00

age Processing Software and WordScan
OCR s/w. HP ScanJet emulation driver..
Color 3000, 300 dpi unit, $495.00

Full Page. 300 dpi Scanner
with OCR
WordScan software &
line-art Imager software!! HP-ScanJet em-
ulation driver hence compatible with any
OCR package. Fast! Reads avg. page in <10
sec. With Recognita, add $159.00 - 9600
fax/modem send/rec, add $99.00. Ideal in
any office for text. AutoCad drawings. fux etc

Call/fax forCatalog on MultiMedia DeskTop Video
Systems and Image Transfer Systems

30-day return guarantee. | year warranty. Major credit cards. Resellers Welcome.

Computer Friends, Ine. - 14250 NW Science Park Dr. - Portland OR 97229 Founded

Toll Free 1-800-547-3303 - tel. (503)626-2291 - fax (503)643-5379
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get an “equivalent” EL? First, unlike with
the PowerExec, you cannot upgrade the
processor and there is no 64-KB cache.
Second, there is only one PCMCIA slot
with the EL. The 94-inch-diagonal, 640-
by 480-pixel resolution VGA display is
different, too. It provides 64 shades of
gray, but it’s not quite as bright and doesn’t
offer as much contrast as the onc on the
PowerExec. Finally. the AC adapter takes
a bit longer to recharge the battery pack.

AST says that the nickel-cadmium pow-
er pack will last about 3 to 4 hours be-
cause the EL has the same heuristic pow-
er management system as the PowerExec.
In fact, with the exception of the differ-
ences noted, this EL /s a PowerExec. The
long list of options includes a nickel-met-
al-hydride battery pack, RAM modules
(the EL expands to 20 MB), PCMCIA-
based modems, Ethernet and SCSI adapt-
ers, and passive- and active-matrix color
displays.

The PowerExec EL is a good example
of the more-for-less, Windows-capable
hardware trend so prevalent with desktop
systems. Other examples of this move to-
ward affordability in notebooks are sys-
tems from Toshiba. Compaq, and a few
others that are full-featured competing
notebooks at similar user-attractive prices.
For example, the Compaq Contura 3/25
Model 84/w+ comes with an 84-MB hard
drive and 4 MB of RAM. It can be had for
a street price of about $1900. Notebooks
such as the PowerExec EL show that “en-
try level” doesn’t have to mean starting at
the bottom anymorc. B

—Gene Smarte

PowerExec EL

with 2 MB of RAM., a 60-MB hard
drive, and a monochrome display.
$1745

with 4 MB of RAM. a 120-MB hard
drive. Windows 3.1. and a Smart-
Point trackball, $2295

display upgrades (done at factory):
passive, $1169; active, price not
available at press time

AST Research, Inc.

P.O. Box 19658

Irvine, CA 92713

(800) 876-4278

(714) 727-4141

fax: (714) 727-9355
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WATCOM SQL Developer’'s
Edition

by WATCOM

Complete client/server developmnent tool
allows you to develop and deploy single-
user standalone applications, and to devel-
op applications for use with the Network
Server Edition. Includes: Single-user
database server; ACME application develop-

; WATCOM SQL

Cuame Server sabare o Tous:

|

ment system: Embedded SQL C/C++ preprocessor: SQIL

libraries for WATCOM C. C/386. MS/C ++ and BC/C++.

List: $395 Ours: $299
FAXcetera # 1683-0010

s Paradise

HUGE SELECTION AT THE
RIGHT PRICE! CALL TODAY!

386MAX $64 Label Master $429
Baler $399 Lahey EM/32 5.0 $1.015
Bar Code Library $350 mini Ed Tools CALL
Borland C++ $319 MKS Learning UNIX $99
C Windows Tlkt, 386 $179 MKS Toolkit $239
C++/Views $449 MS C/C++ CALL
C-DOC Professional $269 MS FoxPro CALL
CAD/CAM Products CALL Multi-Edit Professional $139
CASE:W Corporate CALL Norton Desktop/Win CALL
Clipper $499 object-Menu $269
CodeWright $225 Opt-Tech Sort/Merge $119
dBASE IV $499 Paradox 4.0 $569
dBFast Windows $395 PGL CALL
dGT-Unlimited Runtime $499 .RTLink /Plus $445
Dr. Switch-ASE $159 SlickEdit $149
ED for Windows $269 SQA:Replay $79
GX Products CALL Turbo C++ for Windows $112
KPWin++ CALL WATCOM FORTRAN 77/386 $719

Essential Graphics

Chart™ for Windows
by South Mountain
Software

Essential Graphics Chart for Windows lets you
turn your data into charts and graphs that
make an immediate visual impact. Features
include: DLL-works with anv Windows APl
compatible language, 2D bar, 3D bar, legends
for all chart types. real-time charts, true perspective and rotational capability.
No Royalties.

List: $399 Ours: $299

FAXcetera# 2089-0017

CA-dBFast Windows 2.0 -
by Computer Associates

The complete stand-alone dBASE/Xbase
development language for MS Windows.
Create fast. powerful, easy-to-use graphi- i
cal applications. Over 200 extensions 1o
the dBASE I[11 PLUS language and
includes an interactive editor. compiler,
and linker. Challenge your creativity and
imagination! Design multiple windows.

dBFast

pull-down menus. check boxes. list boxes. radio buttons. bit-map pic
tures. and more!
List: $550 Ours: $395

FAXetera # 1004-0003

Dan Bricklin’s Demo II
by Lifeboat Software

Experience for yourseif why 30.000 people
have made Demo Il 3.0 the leading tool for
producing program prototypes, demonstra-
tions, and tutorials. Demonstrate commereial
software to potential customers without ship-
ping live software. Produce effective tutorials
that interactively teach products. Create
Computer Based Training for a fraction of the cost of dedicated CBT
authoring software.

List: $249 Ours: $215
FAXcetera # 0233-0003

Q+E Database Library

(QELIB) 1.1
by Pioneer Software

A

i

)
A set of Dynanic Link Libraries providing
a comnmon call level interface for developer |
tools such as Visual Basic. ToolBook, L
Actor, Smalltalk. C. C++, etc. and most
macro language products to access data rom Oracle. SQL. Server, Sybase, EE
[atabase Manager, DB2. Netware SQL. dBASE, Paradox. Excel. and text files.

List: $399 Ours: $359
FAXcetera # 2625-0003

Microsoft Windows for

®
Workgroups @
Considering how easy it is to use MS -
Windows™, imagine what MS Windows™ for k

Workgroups can do for an entire group. Such
as information sharing among many PC users
that can lead to even better. more collabora-
tive work. Printer sharing that uses hardware
resources more efficiently. And schedule
management that improves efficiency.

Workgroups List: $249

ADD-On List: $ 79
FAXcetera# 1269-0042

Mo

FORWORKCREXFS

Ours: $175
Ours: § 61

MediaDeveloper
by Lenel Systems

Create multimedia-enabled applications
with MediaDevcloper and ObjectVision. 1t is
THE Multimedia Development Toolkit to
fntegrate sound. images. animation and
full-motion video into Windows applications. Includes media and
device control for multimedia peripherals including CD-ROMs. VCRs
and laserdisc players: support for major animation. vidco, audio and
graphics formats: a multimedia database: OLE server: and manv DLLs.

MediaDeveloper List: $595 Owurs: $449
w/ObjectVision 2.1 List: $745 Ours: $499
w/ObjectVision 2.1 Pro List: $1090 Ours: $749
FAXceteru # 1005-0302




WATCOM C/386 9.0
by WATCOM

Develop and Debug 32-bit applications for
extended DOS, Windows. and 0S/2 2.0 with
the most complete 32-bit C development
package available. Includes the royalty-free
DOS/4GW DOS extender by Rational
Systems, components from MS Windows
SDK, compiler, linker. debugger. profiler.
plus numerous development tools. Supports
other industry standard 32-bit DOS extenders. Create ADS
Applications for AutoCAD or embedded systems development.

List: $895 Ours: $599
FAXcetera # 1683-0001

i and technical diagrams, provide all the

WindowsMAKER
Professional 4.0
by Blue Sky Software

Next generation of industry standard C/C++ develop-
ment tool for Windows. The easiest fastest way o cre-
ate Windows apps. just point and click. New architec-
ture uses Switch-It™ Code Generation Modules for
generating ANS| C, MFC++, or OWL C++ code among
others. Award-winning Visual Prototyper lets you test
the look & feel and muke changes on the fly. TrueCode
technology ensures the user code is preserved during code regeneration.
Generates Windows .EXE w/fully commented C or C+- source.

List: $995 Ours: $695
FAX etera # 2602-0003

ED-The Programmer's
Editor for Windows
by Lifeboat Software

A full-featured Windows-based program-
mer's editor is here! ED is setting the stan-
dard with features like background compi-
lation. automatic code indenting and com-
pletion, hypertext function/procedure
lookups. “smart” language-specific edit-
ing, a fast "C" extension language, Windows
Toolbar, unlimited undo and redo, keyboard macros and remap-
ping. and emulation of popular DOS editors.

List: $269 Ours: $199
FAX ctern # 0233-0011

Sizzles!

by ShapeWare

' Now everyone can create professional-quali-
! ty graphics! Straightforward stencils,
' designed for everyday business drawings

. shapes you need. Whether you're creating
engineering schematics, network or block dia-
grams, org charts, programming flow charts, or
your own custom drawings, Visio has a stencil of shapes that will make
your job easier. GET A $79 VISIO PROGRAMMER'S STENCIL FREE

- WITH EACH COPY OF VISIO YOU ORDER!

 List: $299 Ours: $225
| FAXcetera# 1006-2801

PRODUCT OF THE MONTH

Visual Basic for Windows
by Microsoft Corporation

The fastest way to program for Windows just
got faster. When you need to create a
Windows application quickly, nothing offers
the sheer productivity of Microsoft Visual
Basic 2.0 Standard Edition. A visual develop-

JNVE ATINA

ment environment, flexible programming lan-
guage, and fast runtime execution make this
the shortest route to full-featured Windows
applications. The Professional Edition includes messaging and data
access capabilities, a wide variety of add-on tools, and more.

Standard Edition List: $199 Ours: $139
Professional Edition List: $495 Ours: $337
FAXcetera # 1269-0039
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CA-Clipper 5.2 -2
CA-Clipper
by Computer Associates E.w

|
1 Competitive Upgrade

Yes, the newly released CA-Clipper version
5.2 is being offered to Xbase language
product owners at the low retail price of
$199. This competitive upgrade is avail-

\ able for a short term only! What a great
opportunity to get the power of CA-Clipper,
at a super price!

List: $199 Ours: $149
FAXcetera # 5400-0001

MS Visual Basic for DOS
Draw forms and controls, wrile event-pro-
cedures. use and creale custom controls-in
DOS! Create all-new apps or combine with
existing C/C++ or Pascal code. Highly com-
patible with VB/Win for multi-platform
development. Even run existing MS Quick
Basic/Basic PDS code! Includes a native
80 x 86 compiler that creates 100% stand-
z alone .EXE files. 386 code generation.
MOVE overlays, an integrated iISAM and much more!

Standard Edition List: $199 Ours: $139

Professional Edition List: $495 Ours: $325
FAXcetera # 1269-0039

Janus/Ada Compiler
by R.R. Software

Janus/Ada for DOS: the power and reliabili-
N ty of Ada, priced for evervbody! You get a
\\\\\\ full, validated 1mp1ememauon‘of A(lja—cgm-
d »>>>>> ; piler. linker. royalty-free runtime libraries,
//// multiple memory models, environment,
7 tools, and even a tutorial. And R.R. Software
supports you with 12 years of Ada experi-
ence and know-how. Now's the time to use

Janus/Ada.

List: $129 Ours: $115
- FAXcetera# 1876-0001

Janus/Ada
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i




MetaWare High C/C++

| by Metaware’ Inc. Motavizeo ”‘

MetaWare, Inc. announces its newest prod-
uct! The 32-bit High C/C++ compiler version
3.0 is a true compiler, not a C to C++ transla-
tor. “Incremental Strengths” let you specify
the level of C++ compilation, allowing you to
migrate from C to C++, one C/C++ block at a -
~ time. Included is a C++ tailored source-level
debugger and a 32-bit Application
Development Kit for Windows. MetaWare offers a full line of multi-lan-
guage, multl-platform compilers for professional software developers.

List: $795 Ours: $669
FAXceteru # 1590-0008

 Phoghamuions Poradse

VM Data 7
by PocketSoft. Inc. PXREL

VMData for Windows is a DLL that manages up
to 128 MB of dynamic data. Eliminates annoy-
ing slowdowns commonly seen in 386
Enhanced Mode when programs use large
amounts of dynamic data, and eliminates out-
of-memory problems in Standard Mode.
Provides superior run-time performance and
ensures that your program is a good citizen
under the Windows environment.

List: $495 Ours: $359
FAXcetera # 1987-0005

VMData

WinGEN (oo
by Buzzwords International L IES X
Converts ObjectVision .OVD to Source Code! memms

Make the title bar disappear and run your
application at compiled speed. WinGEN e =
produces code for Windows versions of -+ R - I S
dBASE, C/C++. and Turbo Pascal.

Supported engines include: Paradox Engine, Sequiter Codebase. POET.
| Raima, Faircom c-tree, Sybase, Novell Btrieve, Novell Btrieve with
SQL/XQL Manager, OLE & DDE/DDEML, and Q & E.

ist: $149 Ours: $79
AXcetera # 1873-0002

DataBoss
by Kedwell Software

Relational database application generator. Use
to develop complete applications with menus,
forms, browse tables, memo fields, reports and
more. Includes sophisticated screen painter;
field definition template for defining field charac-
teristics, indexes, data files and their relations;
WYSIWYG report designer; generator engine and
skeletal files. Generates structured C/C++ or
Pascal source code. No license or runtime fees.

List: $695 Ours: $499
FAXcetera # 3758-0001

Multi-Edit Professional
i lby American Cybernetics

' A richly featured, easy-to-use program-
mer's text editor. Multi-Edit’s flexibility

with unparalleled productivity, Features
~ include: intuitive user interface, mouse
w support. syntax highlighting. cross

directory multiple file search AND replace. color templates, + much
| more! Finally. a text editor that thinks like a programmer! Free demo
‘ ﬁisk available.

List: $199 Ours: $139
List: $295 Ours: $259
FAXccten # 1846-0001

PROTOGEN 3.0
by ProtoView
Development

NEW VERSION! The industry
standard for code generation and
prototyping Windows applications
Develop the user interface of your
application using Visual prototyping
methods. ProtoGen generates expert
i level, commented code for ANSI C, Microsoft NT Win32. All generators

included! User Code is preserved from one generation to the next, It's
easy and fast.

