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rest! •
With Nomad, mini desktop and our 4DX2-66 Best Buy systems,

The whole herd at Gateway, now over 2,000 people, gathered for this 486 Fest kick-off
photo. We wanted you to see all the friends you have in the business!

We offer on-site service to most locations in the country (factory

you get Microsoft Works for Windows." With desktop and tower

service only for notebooks). Replacement parts leave our factory as

systems that include "choice of application software," you can select

quickly as possible; we pay overnight shipping. Plus we now have

one of the following software packages. All applications are the latest

interactive documentation on desktop systems with pictures and text

versions.

right on your hard drive (in addition to comprehensive hardware and

•Microsoft Excelfor Windows.'"
II Microsoft Wordfor Windows. •Microsoft Word and Bookshelf 92,®
CD-ROM Edition.
•Microsoft PowerPoint for Windows."'
•Microsoft Project for Windows.'"
•The MS Entrepreneur Pack (
Works,"'

•

software manuals).
Party Reason — it sso easy.'

We make it easy for you to buy aGateway PC, with convenient
payment options including major credit cards and C.O.D.
terms. Net 30-day terms and leasing options are also
available to qualified commercial customers.

Publisher,"' Money:" and games).
•Borland Paradox® and Quattro® Pro for Windows.
•The Windows Programmer Pack (
MS Quick C" Visual Basic"'
and more).
Party Reason — You'll save nioney on peripherals.'
We offer many system options and upgrades, including fax/
modems, network cards, CD-ROM kits, sound accessories, larger
monitors, tape backup units, bigger hard drives, other software and
more! Call today!
Party Reason — You get excellent alter-the- sale
%iipport'
Every Gateway 2000 system comes with a30-day
money-back guarantee. If you don't like your system,
send it back within 30 days for arefund. All systems
come with aone-year limited warranty and telephone
technical support for the life of the system from our
award-winning tech department. You also get an
automated fax service to supply you with detailed
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documentation on over 150 technical subjects, and alifetime BBS
membership for additional technical support and online forums.

For atruly celebrated value, the choice
is black-and-white: Gateway's 4DX-33.
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tïoin The Gateway Herd For 486
Need areason to celebrate? We're making
this the best summer ever to buy aGateway

Party Reason — Gateway's Pentium Technology Guarantee.'
If you've been worried about keeping up with technology now that

PC! During our 486 Fest, you'll find better-

Intel's® Pentium- processor has been announced, relax! Ask about our

than-ever buys on all the fabulous systems in

Pentium Technology Guarantee. It's aGateway-exclusive

our product line. You'll think you died and

offer that allows you to keep up with technology and save big

went to hog heaven! Buy some fiesta goodies,

bucks — guaranteed!

•

invite afew party animals over and
call us. We'll give you lots of
reasons to party!

Party Reason — Choosing a486 shows you're asmart buyer!
Aless astute buyer might go for a386 or Pentium system, but you
know where the real value is. Gateway 2000's desktop and Nomad
PCs are now all 486 systems for good reason. With our great
prices on 486 technology, 386 systems are no longer asmart buy.
And first-generation Pentium systems are not agood value.
Even if you were willing to pay the steep premium other
manufacturers are charging for Pentium systems, you'd
have trouble getting one because availability is
extremely limited. Our engineers say the
Pentium systems in our lab run so hot, you could
use one to heat ahog house. Besides, Pentium
systems on the market today will be outperformed
quickly by improvements in Pentium technology.
That's why we're not selling Pentium systems yet. At
Gateway, we won't sell anything unless it's agood value for you.
In today's market a486 machine is the way to go, especially
now that all our desktop ISA systems are guaranteed to be
upgradeable to Pentium technology.
Party Reason — You get more .free choices of software with a
system from Gateway than from any other PC maker.
All software is pre-installed and ready to run the moment your
system arrives. Hooray! No installation hassles!

op,

Gateway 2000's Party List
• 33MHz 486SX Intel Processor
II 4MB RAM
II 5.25" & 3.5" Diskette Drives
• 212MB 13ms IDE Hard Drive
• Local Bus IDE Interface
• Intel Pentium Technology Ready
• Windows Accelerated Video w/ 1MB DRAM
• 14" Color CrystalScan 1024NI
II Mini Desktop Case
• 516-Bit ISA Slots
• 124-Key AnyKey Keyboard
• MS-DOS 6, Diags, Windows & Mouse
▪ MS Works for Windows 2.0

• 25MHz 486SX Intel® Processor
II 4MB RAM
• 3.5" Diskette Drive
• 170MB 13ms IDE Hard Drive
• Local Bus IDE Interface
I Intel Pentium" Technology Ready
• Windows Accelerated Video w/1MB DRAM
II 14" Color CrystalScan ® 1024N1
• Mini Desktop Case
• 5I6-Bit ISA Slots
• I24-Key AnyKey ® Keyboard
• MS-DOS ® 6, Diags, Windows" & Mouse
• MS Works for Windows" 2.0

e

$1895

4DX2-66 BEST BUY

41).1'2-501
• 50MHz 486DX2 Intel Processor
• 8MB RAM, 64K Cache
• 5.25" & 3.5" Diskette Drives
• 340MB 13ms IDE Hard Drive
• Local Bus IDE Interface
• Intel Pentium Technology Ready
• All" Ultra Pro Video w/1MB VRAM
on VL-Bus"
• 15" Color CrystalScan 1572FS
• Desktop Case (Tower Upgrade)
• 716-Bit ISA Slots, 2on VL-Bus
• 124-Key AnyKey Keyboard
• MS-DOS 6, Diags, Windows & Mouse
II Choice of Application Software

$2395

• 66MHz 486DX2 Intel Processor
• 8MB RAM, 64K Cache
III 3.5" Diskette Drive
• CD-ROM Drive
• 340MB 13ms IDE Hard Drive
• Local Bus IDE Interface
• Intel Pentium Technology Ready
III Windows Accelerator w/1MB DRAM
on VL-Bus
III 14" Color CrystalScan1024N1
• Desktop Case (Tower Upgrade)
II 716-Bit ISA Slots, 2on VL-Bus
• I24-Key AnyKey Keyboard
• MS-DOS 6, Diags, Windows & Mouse
• MS Multimedia Works, CD-ROM Edition

4.

•

$2495
4DX2-66E

• 66MHz 486DX2 Intel Processor
• 8MB RAM, 256K Cache
• 5.25" & 3.5" Diskette Drives
• 500MB Ilms SCSI Hard Drive
II 32-Bit EISA SCSI Controller
• Windows Accelerated Video w/ 1MB DRAM
• 14" Color CrystalScan 1024NI
II Tower Case
• 832-Bit EISA Slots
• I24-Key AnyKey Keyboard
• MS-DOS 6, Diags, Windows & Mouse
• Choice of Application Software

•

• 33MHz 486DX Intel Processor
• 8MB RAM, 64K Cache
• 5.25" & 3.5" Diskette Drives
• 2I2MB 13ms IDE Hard Drive
• Local Bus IDE Interface
• Intel Pentium Technology Ready
• Windows Accelerated Video w/ 1MB DRAM
• 14" Color CrystalScan 1024NI
• Mini Desktop Case
• 516-Bit ISA Slots
• I24-Key AnyKey Keyboard
• MS-DOS 6, Diags, Windows & Mouse
• MS Works for Windows 2.0

$1495

$1295

e

4DX -33

-1SX-33

4SX-25

4DX2-661'
II 66MHz 486DX2 Intel Processor
• 16MB RAM, 256K Cache
• 3.5" Diskette Drive
• CD-ROM Drive
• 340MB 13ms IDE Hard Drive
• Local Bus IDE Interface
• Intel Pentium Technology Ready
• All Ultra Pro Video w/IMB VRAM
on VL-Rus
• 15" Color CrystalScan I572FS
• Desktop Case (Tower Upgrade)
▪ 716-Bit ISA Slots, 2on VL-Bus
▪ I24-Key AnyKey Keyboard
• MS-DOS 6, Diags, Windows & Mouse
• Choice of Application Software
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$2995
\01/ ID 450DXL

.N011.1D 425SXL
• 25MHz 486SX Intel Processor
• 4MB RAM
• 3.5" Diskette Drive
• 120MB IDE Hard Drive
• Backlit 10" VGA Screen, 64 Gray Scale
• Simultaneous Video with 1MB
• Size 8.5" x11" x1.8," 5.6 Lbs.
• 6-Hr. NiCad Battery & AC Pack
• 1Parallel / 1Serial Port
• 79- Key Keyboard & FieldMouse'"
• MS-DOS and Windows
• MS Works for Windows

• 50MHz 486DX2 Intel Processor
• 3.5" Diskette Drive
• Backlit 10" VGA Screen, 64 Gray Scale
• Simultaneous Video with 1MB
• Size 8.5" x11" x1.8," 5.6 Lbs.
• 6-Hr. NiCad Battery & AC Pack
• 1Parallel / 1Serial Port
• 79-Key Keyboard & MS Ballpoint
al MS-DOS, Windows & Works for Windows

$1995

$3495

4.

$2495

(With 4MB RAM and 120MB Hard Drive)

$2795

(With 8MB RAM and 200MB Hard Drive)

GATEIVAI72000
"You've got a
friend in the business."

All hard drive sizes are manufacturer's specified
capacities. Microsoft MS-DOS 6can increase hard
drive capacity through software compression.

80 - 846 - 2058

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)
.t. ,1493 Gale. a) 2000. Inc. AnyKey,OystalScan. black-and- white spot design."G" logo and " You've go( afriend in the business" slogan are registered trademarks. and Gateway MO and TelePath are trademarks of Gateway 2000. Inc.
The Intel Inside Logo. Intel. Pentium and OverDrive are trademark, or registered trademarks of Intel Corporation. All other brand, and product names are trademarks or registered trademarks of their respective companies.
Prices and configuranons are subject in change without notice. Prices do nor include shipping.

YOU DON'T W ALK AWAY FROM

PRESENTING I
NTERACTIVE U NIX 4.0
When the INTERACTIVE' UNIX System for personal computers was introduced in 1987, it quickly became
aclassic. Suddenly operations from video stores to Bridgestone/Firestone' production lines had areliable, stable operating system ready for mission-critical applications. It's still among the most costeffective multiuser operating systems available and a dream to install and administer In
fact Open Systems Today called it "... amasterpiece of good design". Today over 500,000
users enjoy its benefits.

But

time marches on, and even an industry-tested classic

FOR A LIMITED TIME*, ALL MULTIUSER INTERACTIVE UNIX 4.0 ORDERS WILL INCLUDE A FREE COPY OF FASTBACK PLUSTM (A
©1993 Sun Mcrosystems Inc SunSoft the SunSoft ond Sunbnrst !tees ore tracernorks or reg.tered tradernart. of Sun Mocrosysterns, Inc INTERACTIVE rs o trademark of INTERACTIVE Systems Corporation UNIX oa reg.tered

A GREAT I
DEA. YOU EVOLVE.

deserves asuperior upgrade. Hence, INTERACTIVE UNIX 4.0 — with new power features that improve system functionality and peripheral support, making it perform better than ever It still runs over 2,000 applications
including RealWorld Accounting Software®, Informix® and WordPerfect.® And now it runs more SCO applications because it's iBCS2 compliant. What's more, INTERACTIVE UNIX 4.0 is backed by SunSoft, the leading
supplier of 32- bit UNIX operating systems. Fact is, INTERACTIVE UNIX 4.0 is even better at doing what the
industry classic has always done so well: improving the performance of your computing system at alower cost per seat. Nothing revolutionary. Simply evolutionary.

4,
•
%
0' SunSoft

$399 VALUE). IT'S THE INDUSTRY'S FASTEST UNIX BACKUP SOFTWARE. FOR MORE INFORMATION, CALL I- 800-227-9227.
trademark of UNIX System Laboratories. Inc All other trademarks and registered trademarks are the property of their respective holders. Open Systems Today quote April I3. / 992 •Must purchase by December 31. 1993
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News &Views
WordPerfect Office 4.0

22

BY BARRY NANCE The latest version
of WordPerfect's groupware product
supports multiple operating systems.

QMS Strikes with Color
Laser Printer

NEW SYSTEMS

Pentium Changes the PC

24

BY TOM THOMPSON
ColorScript Laser 1000 brings color
laser printing into amore affordable
price range.

RAID Down to the Desktop

New Memory Architectures ta Boost Performance-86
Revisiting the Lowly I/O Parts-90

Pentium PCs: Power to Burn
28

BY DAVE ANDREWS This storage
technology is moving from mainframes
and minicomputers to the desktop.

Ruling Won't Mean Lower Prices
for 486 Chips
28
BY TOM R. HALFHILL Despite AMD's
winning the latest round in its legal
battle with Intel, don't expect abig price
drop in 486 systems.

HP's Superior Subnotebook

32

BY PATRICK WAURZYNIAK HewlettPackard packs
alot, including
Windows and
applications in
ROM, into its 3pound OmniBook.

Toshiba Gets Aggressive
with Passive Color

32

BY GENE SMARTE Toshiba's
T1900C could change the way you look
at passive-matrix color displays.

Encryption Chip Draws Fire

36

BY PETER WAYNER A new encryption
chip promises to protect your electronic
messages, but there's acatch: A trapdoor lets the government eavesdrop.

AQuicker Quicken

40

BY CHRIS KOFER A new Mac
version of Intuit's personal-finance
software.

Report from Jordan

48

226

The latest Tektronix dye-sublimation
printer, Smartcom for Windows from
Hayes, Alps Electric's wireless LAN
adapter, and more.
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BY RAYMOND GA CÔTÉ AND BARRY NANCE Fast and ready
to roll, the first Pentium systems are now available_
DOS. Unix, and Windows Benchmarks-98
NetWare Benchmarks- 100

Features
NETW(

) 12 KINC;

Cluster PCs for Power

57

BY MICHAEL J. GUTMANN A look at network high-end PCs
able to run applications that were once too big for your server.
REAL WORLD

Data from the Depths

69

BY BEN SMITH Engineen at the Woods Hole Oceanographic
Institution deploy inexpensive, autonomous data loggers on small
underwater vessels. BYTE Lab editors study the Woods Hole solution
and the latest trend in dam acquisition.

State of the Art
ENHANCING KNOWLEDGE
OVER VIEW

New Knowledge Tools

106

l BY SARA HEDBERG Combining knowledge systems with othet
technologies can improve your cost/performance figures.
Help Is on the Way- 110

Roll Your Own Hybrids

BY KHALDOON TABAZA
Localizing software in Arabia.

What's New

so

BY ANDY REINHARDT The Intel Pentium CPU demands
subsystems and I/O that can keep pace and that call for
afundamental rethinking of how to build everything from
the expansion bus to memory architecture.

113

BY JAY LIEBOWITZ
Emerging technologies—such as
neural networks and genetic
algorithms— can add
robustness to knowledge-based
systems. Stand-alone expert
systems could go the same route
as the dinosaurs.

COVER IMAGE

ROBERT TINNEY

1993

Opinions
PEN SOFTWARE

DESKTOP PUBLISHING

132

Applying the Power of the Pen

BY HOWARD EGLOWSTEIN The promise of pen
computers has been dulled by alack of innovative,
pen-centric, general-purpose applications. Here
are nine software packages for Go's PenPoint and
Microsoft's Windows for Pen Computing that
challenge the notion that pen systems are only good
for vertical markets.

BY G. ARMOUR VAN HORN Recent releases of
these two popular page- layout packages duke it out
both on the Mac and under Windows. Van Hom
determines which of these aggressive competitors
currently has the upper hand.

141

NetWare Goes Global

BY JON UDELL NetWare 4.0 has arrived, claiming
support for serious enterprise networking. NetWare
Directory Service brings NetWare beyond the LAN.
and 4.0 adds other features like file compression,
CD-ROM sharing, and data migration.

145

Dynamic Documents

BY ROBERT SCHMIDT Folio Views 3.0 comes to
Windows and brings with it some exciting new
features, including an open client/server architecture,
concurrent multiuser editing, embedded graphics,
and multimedia support.

ClarisWorks 2.0 for Macintosh

BY JON UDELL Release 3of Lotus Notes delivers
long-awaited features, including Macintosh support
and full-text indexing, but it lacks development tools
needed to build effective groupware. Our reviewer
finds some significant improvements and some
significant disappointments.

BY TOM R. HALFHILL ClarisWorks is already
established as the leading integrated package for the

Commentary:

of electromagnetic-field
radiation are evident. So why isn't
the industry doing anything?

112

BY JIM HURD
We run line-impairment and data-throughput
tests to measure the efficiency of 9600-bps and

Editorial:

How We Tested- 176
Speed Limits- 180
10 Tips for Buying Modems- 184

10

Letters

19

•
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SLIVKA,
ERIC SFRAUB. AND RICHARD
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MS-DOS 6's designers examine
the inner workings of MemMaker
and DoubleSpace.

BY SARA HEDBERG

OPERATIN(

With smart multimedia and virtual
reality, you can create virtual
Cheshire cats to answer your

Beyond DOS: Confessions of
aDDK Developer
203

; Sx

274
2721
239

PROGRAM LISTINGS

Inside MS-DOS 6
En

276
272

Mail Order
Hardware/Software Showcase
Buyer's Mart

Under the Hood:

questions. Projects at Northwestern
University and Andersen
Consulting are putting this
technology to use.

The Real Multimedia
BY DENNIS ALLEN

Fighting fatware, MS-DOS 6, the
Commodore Amiga, and other
topics.

tie

119

278

BY PAUL SAFFO The dangers

BYTE Lab Report
V.32 or Better: 69 Modems

Macintosh, but it's not resting on its existing
modules. Version 2.0 adds new features and
applications to this seamlessly integrated software.

See, Hear, Learn

13‘ HUGH KENNER, SI
ANFORD
DIEHL, RAYMOND GA COTÉ,
MICHAEL NADEAU, AND
RICK GREHAN Tales of Al,

AConspiracy of Silence

applications, and all-around communications.

151

Quest for the Silicon Grail.... 49

hackers, the green PC, art on CD,
and other subjects.

faster modems. Results reveal the best for highspeed communications, portability, data-only

SOFTWARE

209

Reviews: Books & CD-ROMs

161

HANDS-ON TESTING

ELECTRONIC PUBLISHING

Pournelle:
The DOS 6Question

BY JERRY POURNELLE Our
columnist finds DOS 6is the least
expensive route to disk
compression and memory
optimization.

OROUPWARE

One Thumb Up, One Thumb Down

I.ANS

INTE(TR ATE T,

157

Parg'eMaker 5.0 vs. Quark 3.1

IrNIS

BY STEVE MASTRIANNI
IBM'‘t OS/2 DDK is agood start.
PR( )( IRA NIIVIINCI

Some Assembly Required:
The Mac Extended

205

BY ERIC SHAPIRO AND TOM
THOMPSON Savvy programmers
can write their own Mac
Extensions.

From BIX: Join " I
istings/frombyte93"
and select the appropriate subarea ( i.e.,
"jul93 -).

From the UUNET: ftp 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 the prompt.
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141
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44
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with three new modules.
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Introducing the Paperless 1, acomplete imaging system that will change the way you store and
distribute paper forever. The P' connects directly to any PC or MAC computer and within minutes
your system is ready to use. It's as easy to use as acopy machine.
It saves paper. It saves documents. It sous time. It even saves trees...
You can create apaperless copy and distribute it to any Novell® or AppleShare
networked computer. You can file millions of paper documents electronically and
retrieve them with the click of amouse. The Paperless 1brings document
imaging to your desktop personal computer. It's Easy-to- Use, Powerful and

THE COMPLETE PI IMAGING SYSTEM

Inexpensive. And with every purchase of aPc perless 1system you will become afree charter member of the
World Wildlife Fund.® To receive afree catalog, on recycled paper, of the Paperless 1system call:
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(800) 553-7roo
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conservation efforts of World Wildlife Fund.
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In relentless detail, we studied
hands of all dimensions.
We consulted professors of lcinesiology, engineers, ergonomists
and computer users. We used digital fiber optics to analyze the human hand. We followed it in motion.
The result is anew Microsoft°

TO DESIGN OUR
NEW MOUSE, WE
STARTED BY
READING PALMS.

Mouse that is, well, anatomically correct. Uncommonly comfortable.
The palm is perfectly supported.
Left or right handed, the grip is
comfortable. Fingertips fall naturally
into place. Aclick feels just right.
This mouse even looks good.
Intriguingly asymmetrical.Yet it
somehow reminds you of the gentle
curves of ahuman form.
Did we mention that it also has
some innovative new software
features? They allow you to customize the mouse, so it works the
way you like to work.
Try the new Microsoft Mouse.
If you're not comfortable, we'll
refund your money. Guaranteed.
Details are on the box, which
you can quickly get your hands on
at acomputer store near you.

Microsoft
Making it easier

199.1 Microsoft Corporation. All nets reserved. Printed in the USA. Microsoft is aregistered trademark of Microsoft Corporation.

Editorial Dennis Allen

The Real Multimedia
Vicleoconferencing
will gexploit video,
sound, and network
technologies in a
way that makes
sense

I'm tired of all the multimedia dazzle and hype. Sure,
the graphics can be spectacular, but Idon't want to turn
my desktop computer into aSega game machine. It's
neat to be able to play stereo CDs in my CD-ROM drive,
but Ihave awhole stereo system for that. And while it's
clever to have aTV picture next to my spreadsheet, I'd
rather not be distracted by reruns of The Brady Bunch.
Unfortunately, multimedia has become synonymous
with computer trash. Almost anything with graphics or
sound placed on aCD-ROM qualifies—to some folks, at
least—as multimedia.
Let's face it: What useful business application have
you seen for multimedia? OK, there is video production
for the Hollywood types, which is an impressive application, but it's also avery narrow and vertical field. Beyond that, searching for auseful multimedia application
today leaves you with nothing more than apile of games,
alittle educational software, and adash of technomarvel
products that don't really do anything.
What acrying shame that all this video and sound
technology is being largely wasted, because we all know
instinctively that those technologies can be put to real
use. It's just been difficult to figure out what that use
should be.
Maybe that's all going to change, because the first
real multimedia application is materializing, although it
won't be called multimedia. Instead, this new application
will be called desktop videoconferencing, and it will exploit video, sound, and even network technologies in a
way that makes sense.
That's right, desktop videoconferencing makes sense,
and before you say that this all sounds like another
World's Fair videophone, please hear me out. Think
about this: Would you rather write amemo to explain a
questionable number in your spreadsheet or just attach
voice mail to it? I'd prefer the latter. What's more, compared to a30-word written memo, voice mail using the
same word-for-word message conveys more information. Vocal emphasis on key words and phrases imparts
more meaning. Or look at it this way: In lieu of a30word voice-mail message, you might have to write a
2.0
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150-word memo to get your point across.
Similarly, adding video that captures gestures and facial expressions conveys even more information. Imagine the great loss if Groucho Marx had been only in radio
and not in film—would his lines have been as good if
you couldn't see his eyebrows go up and down? Idon't
think so.
Computer E-mail and conferencing have forced us
into becoming extensions of machines instead of the other way around. It's time to change that. When Isend a
spreadsheet to someone across anetwork, let me send a
message with it that's really from me— one that captures all my intonations and my eyebrows dancing up
and down so that the recipient really gets the message.
The technology is mostly here. Small cameras are not
expensive. Sound boards are downright cheap. And with
the right compression algorithms, existing LANs can
carry all that information.
Some relatively small companies are already offering
kludged attempts at solving the problem. Unfortunately,
they don't work well, they cost too much, or both. Videoconferencing is really waiting for one or several systems
manufacturers to build complete personal computers with
videoconferencing built in, and that, my friends, is going
to happen sooner rather than later.
Frankly, Ican hardly wait, because Ihave alot more
than explaining spreadsheets in mind for videoconferencing. I'd like to cut down on the time spent drafting
E-mail and conferencing messages. I'd also like to see
communications go back to amore traditional—and successful—human standard without losing the high-tech
convenience of delayed conferencing, all of which can be
done right away.
But don't stop me now, because Iwant it all, including
practical WAN ( wide-area network) support. Iwant
phone calls with BYTE's bureau offices to include realtime desktop videoconferencing, and that just isn't ready
yet. The problem has more to do with deciding who can
carry that information. Yes, we're talking information
highway, and for that to become reality, it's going to
take either an act of Congress to get something done or a
decision by Congress to get out of the way.
Ah, but that's astory for another issue.

DENNIS ALLEN, EDITOR IN CHIEF
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While the competition plays catch-up, Borland continues to
lead with the most graphical C and C++ for Windows, DOS, and OS/2.

A

To set standards you must

more comfortable place

10 Program

meet standards

Borland® C++ gives you the most

Borland C++ is the only popular

intuitive Integrated Development

compiler that meets the certified

Environment (IDE) for DOS,

ANSI C* and AT&T C++ stan-

Windows, and OS/2.® This ease of

dards. You can be confident that

use, combined with the fastest C++

as the language evolves to make

compilation speed, means you get

programming easier and more

your work done faster. And

powerful, your Borland C++ code

Borland C++ includes time-saving

will be ready to take advantage of

C and C++ code generation and

future versions across all platforms.

Application Frameworks. -

What's more, applications built
BORLANDC++
omecffley....

4

Special
introductory otter
$7995

BORLAND

90-day, money-back guarantee!

See your dealer or call now,

Special
iotroductory offer
149 95

(regularly $ 199")
Offer ends
Jun/ 31.1993

1

-

800 - 336 - 6464,

ext.

5821

In Canada call, 1-800-461-3327.
III

11

advanced features—like templates
that make your code smaller, safer,
and more reusable.
#1

for real - world

application development

With more than one million copies
in active use, Borland's C++ is
proven, polished, and finely tuned
to meet the needs of C and C++
programmers. And Borland has the
C++ that's just right for you, from
the new Turbo C++ Visual Edition

Nei tee
wera
BORLAND

with Borland C++ will deliver faster
because you'll have the most

(regularly 5495' )
Otter ends
July 31.1993

for beginning programmers to powerful Borland C++ for professionals.

Borland

Power made easy

BIM

'ANSI C certified by the British Standards Institute. Copyright 01993 Borland Internatior.al, Inc. All rights resetved All Borland product names are trademarks of Borland International. Inc. Offer good in the
United States andCanada only. All prices in U.S. dollars. Dealer prices may vary. BI 5498
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BUY THE W RONG
RISK LOSING M ORE
hen it comes to finding the best
server, you not only need great
performance at agreat price, you
need the most reliable, easy- to- manage
system you can find.
After all, asingle server nightmare
can turn what looked like agood
investment into acostly mistake.
All of which explains whN
LAN Times readers chose our
servers over all others for
Using the latest processors, COMPAQ
ProSignia and SYSTEMPRO/XL deliver
industry- leading performance based
on industry- standard benchmarks.

the third year in arow.
Because not merely are
our servers leading the
industry in price and
performance, they're
also the only servers
with complete management capabilities built in.
Integrated fault prevention tools continually monitor server subsystems.
© 1993 Compaq Computer Corporation. All rights reserved. COMPAQ, SYSTEMPRO Registered U.S. Patent arid Trademark Office.
ProSignia and Insight Manager are trademarks of Compaq Computer Corporation. Product names mentioned herein may be trademarks and/
or registered trademarks of dseir respective companies.

SERVER AND You
JHAN J
UST YOUR DATA.
The COMPAQ INSIGHT Manager takes
that information and alerts you to fluctuations, so you can avoid downtime. You can
even program COMPAQ Servers to reboot
automatically, or to contact you offsite so you can diagnose and reboot
from your location.
So while others may suggest
they offer close to COMPAQ

del
Alert Log
COMPAQServers— and only COMPAQ
Servers — alert you to hardware problems before they become problems,
allowing you to troubleshoot and
avoid network downtime.

performance based on their
own fabricated benchmarks,
you'll never hear them claim
to have amore reliable, easier to manage system.
Because they don't. Not
IBM. Not Dell. Not anybody.
And that's going to save you a
lot more than an occasional headache. Call 1-800-638-8258 ext. 45
for details, and your free Novell Guide
to NetWare 4.0.

COMPAQ

xThis servict provided by Contracted Service Providers and may not be available in certain geographic loations. Certain restrictMns and exclusions apply. Monitors, battery packs and certain options are covered by aone-year warranty. For furdwr details on our limited warranty, contact
the Compaq Customer Support Center. Ilse Intel Inside logo is aregistered trademark of dse Intel Corporation. LAN Times Readers Choice
Award 1991,1992 and 1993.
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When you build more reliable products,
you can iffér amore extensive guarantee. Every COMPAQ Server includes
ourfree 3-year, on-site warranty.
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Worldwide Developer
Assistance Program

It

It's fast relief from those annoying technical nits that can drive
you buggy It's answers to questions. Solutions to problems.
It's help when you need it.
From development
efllea
through generating market demand
for your OS/2® software products,
I
the Worldwide Developer Assistance
Program ( DAP) is there for you.
CompuServe
It's technical support and adatabase of common OS/2 questions and answers
available through
Compu Serve®and

•

other worldwide online
systems. It's IBM OS/2
Developer, amagazine
featuring technical and
"how-to" articles on
exploiting the rich features of OS/2. It's discounts on IBM PS/2®
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hardware, software and publications. It's an electronic
repository of OS/2 software development tools and
demos available at no cost. And it's more.
Early Code Programs let you test new OS/2
versions with your product. Migration Workshops
provide software and technical assistance to port
applications to OS/2. But the Developer Assistance Program doesn't end with the completion
of your software program.
Membership entitles you to
free listings on our OS/2 CD-ROM
Application Demonstration System
and application directory. Take
advantage of direct marketing offerings at reduced prices through the
OS/2 Direct Marketing Center. And
there are many more offerings, including business
shows, targeted mailings, in- package promotions and
instructional videos.
To find out more about the DAP and how to
qualify for specific programs, enter "GO 0S2DAP" on
CompuServe, or call 1407 982-6408. You'll see we've
developed apowerful program to help develop yours.
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Our CD-ROM Professional Developers' Kit pmvides beta- level
codefor operating system and tools and includes online technical reference libraries.
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abest-of-breed e-mail engine. There's nothing else

Introducing WordPerfect Office 4.0.

like it available today, and perhaps surprisingly, it's

Large or small, local or global, companies operate on

available for the cost of e-mail alone.

meetings. Memos. Deadlines. And paperwork, paperwork, paperwork.

You make the rules.

If you've ever had to make ten calls to get
four people in the same room, or wait three

WordPerfect Office lets you control how information

WORDPERFEC

days for apurchase order from the eighth floor,

reaches you, where it's filed, where it's routed
after it leaves your desk. You can accept,

you know how well the system usually works.

reject, or even delegate meeting requests. You
(2 0

But now there's anew system — a
single, cross-platform workgroup application

P ()

or your proxy can check for conflicts on any
number of personal calendars across any num-

that can handle all your internal business operations

ber of networks — even across dissimiliar computer

and communications electronically. It's WordPerfect®

operating systems — with asingle keystroke.

Office 4.0, the first "operating system" for companies.

Incoming mail can be automatically sorted
and forwarded to others when you're out of town, or
you can handle it yourself from your laptop. And

Caleniar

with the industry's only electronic Out Box, you can
check the status of any message or project at

E-mail isn't enough anymore.
Organizations still driven by the telephone and the
mail cart may see e-mail as the next step.
But WordPerfect Office advances the technology of e-mail by "mail enabling" not just messages, but all the basic, relentless stuff of business
like meetings, appointments, tasks and paperwork. In
effect, it automates the flow of work and information
through (and throughout) your company.
WordPerfect Office is the first comprehensive calendaring, scheduling and task
management program to be integrated with

aglance (as well as retract and rethink
any unopened
messages).

Even forms can be routed electronically.

make configuring, monitoring and maintaining your

WordPerfect InForme an electronic forms package

system easier. And perhaps most importantly, support

included with WordPerfect Office: can take most of

for full directory services to greatly simplify the

the work — and all of the paper — out of routine

sharing of names between systems.

office paperwork. Now, you can sign off on
timesheets, invoices and other forms elec-

DOS

tronically and instantly distribute them anywhere in your organization (including virtually any
desktop or SQL database).

maw

«
UM

Anew standard in electronic messaging.
By integrating e-mail, calendaring, scheduling, task

he first new idea in business communications since e-mail.

THE FIRST CORPORATE
OPERATING SYSTEM.
Simplified administration across platforms.

management and workflow management into asin-

WordPerfect Office was developed for LANs of as

gle, powerful workgroup application, WordPerfect

few as five users and WANs of as many as 100,000.

Office can greatly increase productivity with little

And as you'd expect from WordPerfect, it's ahighly-

additional training.

capable cross-platform package, supporting commu-

See what the first corporate operating

nications on Windows, DOS, Macintosh, UNIX,

system can do. To arrange for ademonstration or

OS/2 and VAX/VMS.

free evaluation of WordPerfect Office 4.0, call us at

WordPerfect Office offers along list of gateways.
Diagnostic and management services to

(800) 526-2615.
WORDPERFECT IS AREGISTERED TRADEMARK AND WORDPERFECT' OFFICE IS ATRADEMARK OF WORDPERFECT CORPORATION WITHIN THE UNITED STATES AND OTHER COUNTRIES AIL OTHER BRAND ANO PRODUCT NAMES ME TRADEMARKS OR REGISTERED
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Letters
Fighting Fatware
Your attack on fatware (" Fighting Fatware," April) should have been more
scathing. Some of today's applications are
100 times bigger than their 1985 counterparts. Are they 100 times better? Not on
your life!
They are not just bigger,
they are badly engineered.
Bloated applications resemble
the gas-guzzling cars of the
1960s—they're wasteful and
unreliable. We trade them in
every few years in the hope
that the next version will finally run right. Major bugs in
commercial word processors,
for example, are now away of
life.
Amid all these Edsels, we need aVolkswagen. Developers should throw away
past years' accumulation of unreliable
code, write programs small enough that
the authors can understand them, and discover the power that comes from combining just afew features in the right ways. If
they really want to take the market by
storm, they should offer awarranty rather
than an "as-is" disclaimer.
Michael A. Covington
Athens, GA
"Work expands so as to fill the time available for its completion."
—Parkinson's Law, 1957
SET WORK = PROGRAM
SET TIME = MEMORY
SET 1957 = 1993
David G. Williams
Chevy Chase, MD
It was appropriate that you put "Fighting
Fatware" just before "Putting Fuzzy Logic into Focus." The first article was an example of the second, Ithink.
The two figures found on page 100 tell
the story. The size of Lotus 1-2-3 has multiplied by afactor of about seven; the typical PC has expanded by afactor of almost 300, both in disk space and RAM.
This much bigger machine is also much
faster and cheaper, and the bigger Lotus
1-2-3 does much more than release 1.0
ever did.
The typical system can handle many applications that are the size of Lotus 1-2-3,
whereas in 1983 we could run only from
floppy disks—one slow and limited application at atime. So just where is the

fatware problem? Isee no sign of it whatsoever.
Bobby R. Treat
Alexandria, VA

question on the cover ( Do you need MSDOS 6.0?) was not addressed, nor did the
author provide the information that would
enable me to answer it on my own.
Ialso missed how MS-DOS 6compares
with products already available. It appears
to me that Microsoft is only catching up.
Martin Rommel
Cambridge, MA

Irecently read "Fighting Fatware" and was
very disappointed. Figure 3suggests that [operating-system-specific versions of] WordPerfect
are being run on each operating
system. But the article's text
An Amiga First
suggests that you ran either a
DOS or Windows version on
In the April User's Column, Jerry PourOS/2. If this is true, the percentnelle says that the Amiga is becoming
age of usage for OS/2 also incompetitive with the Mac and PC and is
nearly ideal as asecond computer. Ibecludes DOS and Windows overhead that is not required if you
lieve the Amiga makes agood first computer for professional video, audio, murun apure OS/2 application.
The authors incorrectly referred to the
sic, graphics, 3-D modeling, animation,
interactive presentations, view
Windows shell as an operating
system and suggested that the
graphs, or writing of any kind.
shell helped reduce the size of
As ahome computer, the
PowerPoint by including True- WHAT% HoT, WHAT % NOT
Amiga can perform almost any
Type fonts. They neglected to
task one would desire with an
mention that OS/2 2.x provides
easy-to-use, intuitive graphical
interface. In terms of workstathe same savings in code using
Adobe Type Manager. The aution capabilities, the Amiga is
68060-compatible. It has highthors went on to rave about
speed 2000- by 2000- pixel
OLE, but not once did they mention the major innovation that
graphics boards running at up
to 160 MFLOPS, runs Unix,
OS/2's SOM ( System Object
Model) represents in the eventual reduction
and has aRISC processor in its future. In
of code.
aworld of pickup trucks ( clones) and
Cadillacs ( Macs), maybe there's room for
The new Lotus 1-2-3 and Freelance
an elegant Mustang as afirst computer.
packages for OS/2 2.0 use disk space effiCharles Kirchner
ciently by sharing common resources (e.g.,
Huntsville, AL
graphing and checking the spelling). They
make effective use of OS/2's SOM and
actually share system resources, further
decreasing the amount of redundant code.
Your First Impression of these products
(March, page 46) even states "... you save
more than 4MB on your hard disk thanks
to code shared between the two applications; you also save RAM...."
A. P. Kennedy Sr.
Greensboro, NC
If you look closely at figure 3, you'll find
that WordPerfect was not part of the
OS/2 configuration. The reason? An
OS/2 version of WordPerfect was not
shipping when this story was written.
Thanks for your comments.—Eds.

MS-DOS 6Beyond Compare
Iwas disappointed with the article " Easy
Does It with MS-DOS 6.0" ( April). The

BBC Correction
Some intormation in "Correspondence
That Looks Good Globally" (February) is
incorrect. The BBC World Service is not
using the Multi-Lingual Scholar word processing package. Together with anumber
of other alternatives that can run under the
Windows and Macintosh GUIs, it is being considered as aword processor for
some foreign- language work. II
Gordon Harold
Chief Engineer, World Service
London, U.K.
We want to hear from you. Address correspondence to Letters Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH 03458;
send BIX mail do "editors"; or send Internet
Mail to letters@brepb.byte.com. Letters may
be edited.
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the future.
The new HP DeskJet 1200C.

1699*•

Welcome to the dawning of anew era
in office printing. Hewlett-Packard
presents the HP DeskJet 1200C. The
worldl first affordable, networkable,
plain-paper, 300-dpi black and color
printer.
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The HP DeskJet 1200C printer has
everything your users could want HP
next generation of inkjet technology,
for sharp 600 x300-dpi black and stunning 300-dpi color on plain paper.
LaserJet PCL 5compatibility, so it runs
any existing LaserJet printer file or
font. And network upgradability, giving everyone equal access to highquality color.
Besides offering compatibility and
great print quality, the DeskJet 1200C
is fast. Six pages per minute for black
& white. And only one to two minutes
per page for color graphics. It comes
with 45 scalable fonts, same as the new
HP LaserJet 4, and lets you easily add
PostScript'
The future of office printing is here.
To see for yourself, cal11-800-552-8500,
Ext. 7398 for the name of the HP dealer
nearest you.t

DeskJet Printers"
Make it happen.
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WORKGROUP

COMPUTINC

WordPerfect Office
4.0

The group-scheduling software, for example, works
across aLAN to help make
light work of setting up meetings and allocating resources,
such as audiovisual equipment.
WP Office 4.0 scans each person's appointment book to find
acceptable meeting times.
Members of the group receive
automatically generated E-mail
requests to attend; each person
can accept or decline with the
click of amouse.
If you're familiar with the
usual WordPerfect functionkey layout (e.g., F3 for help,

I.I

Ide

WordPerfect Office 4.0 lets users
work together regardless of
location, LAN, or type of system

WordPerfect
Office 4.0's iii:---"
Manager offers
a hierarchical
view of the
directory
structure.
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resents amaturing workgroup
product. WP Office's all- in-one
approach to E-mail and group

how you like to
organize your
work, you can
emphasize
agenda, calendar,
and other views
of WordPerfect
Office 4.0.

I..)
agenda.vey
calandar.vey
combined.vm
day ve,.
initial.vey
mail.vey
pereonal.vw
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Filename

BARRY NANCE

ylew

The E-mail component of
WordPerfect Office 4.0
(Windows version shown here)
lets you send messages to

FT

WPNotity - IBM:brn

From

Subject

:=2

individuals or groups.

several years. In fact, version
3.01 won a BYTE Readers'
Choice Award in 1991. Version 4.0 adds support for mul- cluding Novell NetWare,
tiple platforms, mouse support in DOS text mode, and a Banyan Vines, and IBM LAN
variety of improvements that make it easier to use.
If you have only afew Intel-based computers on your
network, you probably don't need the power and features of WP Office 4.0. However, if your network includes amixture of DOS, Windows, and Mac clients
(WordPerfect plans to release aUnix client running Motif this fall)— and perhaps aData General, Unix, or
VAX/VMS host system—your company is aprime candidate for WP Office 4.0. If you have more than 25
workstations, even if they all run the same operating
system, you should at least look at the product for its
efficient scheduling and E-mail services. If you have
more than 100 workstations, WP Office 4.0 deserves
serious consideration.
WP Office 4.0 works on avariety of networks, in22
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Server. Iused LAN Server and
NetWare to put aprerelease version of WP Office 4.0 through its
paces.

Connecting Your Operation
WP Office 4.0 provides E-mail,
acalendar, acalculator, an appointment book, atask list, a
shared notepad, ashell menu, a
notebook with an auto-dial feature, afile manager, amacro
editor, and atext editor. WP
Office 4.0 integrates these
functions across aLAN in a
way that lets coworkers coordinate work and activities
smoothly even if they're using
different kinds of computers.

F5 to list, and F7 to exit), you'll
feel at home in WP Office 4.0.
If you don't use WordPerfect's
word processor, you'll find the
menus easy to use. The Windows and Mac modules, of
course, let you point and click
when you want to send notes
or update your task list. Now
you can use amouse the same
way under DOS.
For the most part, entering
personal appointments and arranging group meetings is a
simple fill-in-the-form process.
WP Office 4.0 automates the
job of searching for common
free times when you want to
hold ameeting. Personal appointments can be meetings,
task- list items you want to set

'

Both Office and InForms
CROUPWARE'S BIC THREE
support the VIM ( Vendor InOver the last five years, groupware has grown up. The early
dependent Messaging) stanDOS-only pioneers didn't always have intuitive interfaces and
Installation: An
dard, which allows users to extypically
worked with only alimited number of network operatInvestment in Time
change mail across multiple
ing systems. While the situation has improved drastically, no
While using WP Office 4.0 is a applications. Although Wordclear overall best choice has emerged. However, three prodbreeze, installing and configPerfect has not finalized pricing
ucts— each of which excels in different areas— are leading the
uring the software is not. Netof the gateway to Notes, David
work administrators will spend
groupware charge.
Clare, WP's senior director.
asignificant amount of time
workgroup applications, noted
THE BEST INTERFACE
getting it ready for users. I that the company is essentially
If you've seen Windows for Workgroups in action, you know that
spent 8 hours installing the
"giving the technology away"
Microsoft's Mail and Schedule+ modules are easy to use and
software for aworkgroup of
to E-mail customers with the
highly visual. The Workgroup Connection companion product to
about 50 people. Much of that
pricing of $30 to $40 per seat
Windows
for Workgroups (for DOS users) includes E-mail but no
time was spent reading the
in large quantities.
scheduling module. If you want to use Schedule+, you need
manual and analyzing the way
Windows. Mail and Schedule+ are also LAN-traffic- intensive; if
WP Office 4.0 tailors aLAN
AMixed-Systems Blessing
you have more than 20 workstations running the E-mail softto accommodate how the users
WP Office 4.0 adds useful feaware at the same time, the network can bog down.
get their work done. It's time
tures— and support for more
well spent, however. The caplatforms— to an alreadyTHE MOST NETWORKS AND COMPUTERS
pability of sharing E-mail and
proven product. If groupware
With its comprehensive coverage of popular networks and diappointment books among difis in your plans but you have
verse computers, WordPerfect Office 4.0 is auniversal translaferent types of computers creto contend with DOS, Wintor
for large, mixed-environment LANs. The programs may load
ates alevel playing field out of
dows, Mac, and Unix systems,
slowly, and you'll need to adjust to the function- key layout, but
what is usually amess.
put WP Office 4.0 near the top
WP Office 4.0 is agroupware workhorse.
The WP Office 4.0 shell is
of your list of possibilities.
aDOS menuing system that
THE BIGGEST
you can configure to manage
WordPerfect Corp.
Lotus Notes, literally speaking, covers more ground than other
all your applications, not just
1555 North Technology Way
groupware products. Notes is particularly effective for geographthe suite of WP Office 4.0
Oren,, UT 84057
ically dispersed users. Also, it lets agroup share more than Emodules. If you find you spend
(800) 321-4566. (801) 225mail and scheduling information. If you have adatabase of sales
more time in one part of WP
5000. flux: (801)222-4477
information and prices, for instance, Notes will automatically
Office than in others, you can
make sure that everyone has the latest version of the data.
select adifferent view to give
Server Pack: $295; Client
on- screen emphasis to that
Pack: $495 for five users
part— E-mail, the calendar, or
perhaps the task list.
The E-mail gateway softCOMMUNICATI
N S
ware that comes with WP Office 4.0 supports wide- area
connections between WP Office LANs, MHS ( Message
Handling Service), SMTP
(Simple Mail Transfer Protocol), and X.400; you also get
ordPerfect Office, Lotus Notes, and othsage- enabled programs will automatically forremote modem-based access to
er programs that offer remote-access capabilities
ward time-critical messages to aMotorola alWP Office 4.0 when you're
solve many problems for mobile workers who
phanumeric Site Pager without the sender knowaway from the office. If you
need to stay in touch with the home office. Howing the receiver's pager phone number. To filter
write E-mail notes on aplane
ever, what if you're usually in the building but
out unimportant messages from critical ones,
or in ahotel room, WP Office
often away from your desk and can't afford to
end users will be able to use their program's
4.0 will send the notes for you
miss an urgent E-mail message or fax?
rules engines to forward only those messages
automatically when you return
To help mobile, on-site workers, Motorola's
with key words like Urgent. Motorola expects
to the office and connect to the
Customer Owned Paging Group ( Boynton
hundreds of programs to become Site MesLAN.
Beach, FL) has introduced afamily of products
sage-enabled in the next 12 months.
In abid to strengthen WP
that can notify you within seconds via alphanuSite Message is just one example of new techOffice 4.0's ties to other mail
meric pagers of an important phone call, E-mail
nologies that aspire to overcome the obstacles of
packages, WordPerfect will
message, or critical situation in amanufacturing
reaching mobile workers. Motorola's Paging
provide agateway between
environment. One of the initial modules of the
and Wireless Data Group plans to start beta testWordPerfect Office 4.0 and
family, called Site Message, will transmit uring later this year of its MONET ( for Mobile
Lotus Notes' groupware datagent information that an-ives in your computer as
Networks Integration) software that will link
base. In addition, WordPerfect
an E-mail message, aLAN management meswireless networks from RAM Mobile Data,
InForms software, which alsage, or agroupware calendar update.
MTel, General Magic, and Ardis. Novell and
lows the electronic design and
Site Message, expected to ship in 1993, will
Microsoft have announced plans with AT&T
distribution of forms, will also
use paging engine software created for Motorola
and Intel, respectively, to strengthen their ophave direct database format
by several independent developers, including
erating systems' links to the telephone.
support for Notes.
New York City-based Ex Machina. Site Mes—Dave Andrews
aside time for, or other allocated blocks of time.

Beep Beep: Your E-Mail Is In

W

JULY 1993

IS 1,"I' F.:

23

News &Views
PRINTER

TECHNOLOGY

QMS Strikes with Color Laser Printer

While Hewlett-Packard holds acommanding lead in the laser- printer market, the
company has not yet announced plans to

C

olor laser printers aren't
new, but until now you could
expect to pay up to $50,000 for
asplash of laser color. QMS's
ColorScript Laser 1000 brings
the technology into amuch
lower price range. Pricing was
not firm at press time, but the
company says it will fall between $ 10,000 and $ 15,000.
The ColorScript Laser 1000
uses electrophotographic recording to produce 300-dotper- inch color output. What
makes this printer even more
attractive is aunique print-engine design that lets it serve as
both ablack-and- white and a

color printer. The print engine
accomplishes this feat using
dry toner and aspecial OPC
(organic photoconductor) belt.
The belt revolves at acontinuous rate of eight times per
minute. When you print acolor image, four belt rotations—
one for each toner color—and
numerous swipes of the laser
beam assemble acomplete color image on the belt. A charged
transfer drum and transfer
roller extract this image off the
belt and onto the medium,
which can be plain paper, labels, or transparencies. Because
the belt travels at afixed speed,

Toner/developers

Transfer
drum

Fusing
unit,

Organic photoconductor belt

Transfer
roller,

Laser
unit

O A precharger unit inside the OPC belt lays acharge evenly across the belt.
O The printer controller steps through one color plane of image data. This
data controls the intensity of alaser beam as it sweeps aline across the
OPC belt. When the beam is on, acorresponding spot on the belt is discharged. As the belt moves, alatent image composed of discharged areas
is built line by line.
OD The portion of the belt storing the latent image passes under four toner/developer units. The toner unit that corresponds to the color plane just applied to the belt opens. Toner sticks to the discharged areas and is repelled from the charged areas. In the figure, magenta toner is being added
to the image on the belt. For color images, this operation occurs several
times as the belt rotates and all four process colors are applied. Acomplete color image exists on the belt after four belt rotations.

O The transfer drum is charged and peels the image off the belt.
E:.1 A bias voltage between the transfer drum and transfer roller pulls the color
image off the transfer drum and onto the medium.

O The fuser unit uses heat and pressure to adhere the image to the medium.
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HP SAYS NO ( FOR NOW)
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the ColorScript Laser 1000 is
capable of printing 2 color
pages per minute. If you print a
black- and- white document,
only one belt rotation and the
black toner are required to produce apage, and the printer
output approaches 8ppm.
On the inside, the printer
uses a25-MHz 80960CF RISC
controller. Standard memory is
12 MB of RAM, expandable
to 32 MB using 4- and 8-MB
SIMMs. The ColorScript Laser
1000 provides emulation of
PostScript Level 2, HewlettPackard PCL (Printer Control
Language) 5, and HPGL
(Hewlett-Packard Graphics
Language) PDLs ( page- description languages). A 40-MB
internal hard drive stores various programs, PDL emulations,
and fonts. Upgrading the printer software or adding another
PDL emulation becomes amatter of copying new files to the
hard drive. The hard drive also
functions as virtual memory for
large print jobs.
A SCSI connection lets you
add external hard drives to expand the printer's capacity for
fonts or virtual memory. Standard interfaces include LocalTalk, serial, and parallel
printer ports. An optional Ethernet interface supports Apple
EtherTalk, TCP/IP, DECnet,
and NetWare protocols. Special ESP ( Emulation Sensing
Processor) logic scans all the
interfaces and detects incoming data. This ESP logic then
analyzes the data stream and
selects the PDL that will process the job. QMS's Crown
multitasking operating system
manages the printer's functions, and it can handle two different print jobs—each coming in on adifferent port and
using adifferent PDL—simultaneously.
Unlike athermal-wax print-

follow QMS into the color laser- printer
market. Regarding speculation about its
plans, HP spokesman Bill Hornung would
say only that the company is studying color laser printers and would enter the segment only when it is feasible from acost
and quality standpoint.
HP's cachous approach stems from
concern over the reliability of color laser
printing and cost factors. "There are two
issues: One is the reliability, and another,
the pricing. And in our mind, we have to
have both," said Hornung. " Over history,
we're pretty methodical about it. We've
had to make sure that we could sell alot
of [ printers] but also that they were of
high quality and reliable. Without that, we
would shoot ourselves in the foot."
Since HP's color ink-jet printers have
done well, Hornung noted, there is not a
great demand for color laser printers.
"Customers are really satisfied with color
ink-jets, and many don't see the need at
this time for color laser."
—Patrick Waurzyniak

er that consumes a fixed
amount of all four dye materials whether you use one color
or black and white, the ColorScript Laser 1000's engine
consumes only those toners required to make the page. This
smart use of consumables lowers the cost per color page from
about 50 to about 45 cents, so
the printer can inexpensively
mass-produce documents that,
for example, use acompany
logo or highlight important information with spot colors.
Using the black toner alone,
the cost is 3 to 3.5 cents per
page. That's low enough that
the ColorScript Laser 1(XX) can
serve as both ablack-and-white
and acolor printer. This makes
it ideal for businesses that occasionally need to produce
large volumes of color output.
—Tom Thompson

QMS, Inc., P.O. Box 81250,
Mobile, AL 36689, (205) 6334300: fax (205)633-0013
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Testing the Colorful
DeskJet 1200C
H

ewlett-Packard's DeskJet 1200C (see "HP Takes Color Mainstream," June News &
Views) takes adifferent approach to color printing than
does QMS's ColorScript Laser
1000. The 1200C is also aimed
at businesses looking for color output, but its speed and cost
per page make it more suited
for generating presentations
and small quantities of highCOLOR

quality color documents.
While the DeskJet 1200C
isn't designed for high-volume
jobs, it also doesn't cost much:
$1699. It uses the PCL (Printer
Control Language) 5 PDL
(page-description language) and
aCentronics parallel port. The
DeskJet 1200C/PS costs $2399;
it adds Adobe PostScript Level
2support and aLocalTalk interface.

These 300-dpi color ink-jet printers
are equipped with
HP's Resolution Enhancement
Technology. The controller can
switch between interfaces and
PDLs automatically. An MIO
(modular I/O) slot lets you add
an Ethernet or Token Ring interface to either printer. The
printers can turn out 6 pages
per minute for text; it takes 2

MATCHING

Apple's ColorSync: WYSIWYG Color
IC

olor desktop publishing has aproblem—
color fidelity, or color matching. Simply put,
color WYSIWYG is difficult at best. Printing
costs can skyrocket because of the numerous
attempts to obtain areasonable color match between the scanned images or artwork that went
into the document and the printed pages.
Some calibrators and color-matching software address this problem, but they usually tie
you to aspecific printer or set of applications.
Apple's ColorSync is acolor-matching solution
implemented in the Mac OS. As part of the Mac
OS, color-matching algorithms can be applied
automatically to all color devices ( i.e., the scanner, printer, and monitor) connected to the Mac.
ColorSync consists of aControl Panel and
device profile files. Each profile contains adescription of the device's color characteristics,
and ColorSync uses this information to apply
the color corrections. ColorSync features an
open architecture, so vendors such as Kodak
and EFI can supply their own color-matching
software modules, which transparently replace
ColorSync's default color-matching algorithms.
Iused aMac Centris 650, an Apple Color
OneScanner, and two color printers to explore
ColorSync's capabilities. The first printer was
Apple's Color Printer, an ink-jet printer, and
the second was the Tektronix Phaser II SD, a

dye-sublimation printer. The Color Printer came
with aprofile, while none was available for the
Phaser II SD.
Iused Light Source's Ofoto 2.0 software to
scan in avariety of color images. Output on the
Apple printer was good, although I've seen better color dithering patterns from aCanon printer. However, the color fidelity between input
and output was excellent, and Ihad just picked
the printer name from apop-up menu in Ofoto.
For the Phaser II SD, Ofoto has aclever
mechanism for producing calibrated output: You
print acolor test pattern on the target printer,
place this output on the scanner, and scan in the
image. Ofoto generates color-correction data
that is available from the pop-up menu the next
time you print. The colors on Phaser II SD output, while not perfect, were close to the original.
In its current form, ColorSync is not apanacea.
It will take time for vendors to create profiles.
Applications that make heavy use of color will
have to be modified to use some of ColorSync's
services. Finally, how does ColorSync deal with
color matching for an image that was made with
one color-matching method, while the host computer uses adifferent one? Still, based on the Apple Color Printer output, ColorSync is abig step
toward making color WYSIWYG areality.
—Tom Thompson

The DeskJet 1200C produces impressive
color, especially when you use HP's
glossy paper

minutes per page for color.
The DeskJet 1200C comes
with drivers for Windows 3.1,
Mac System 6.0.x. and System
7. Iused Adobe's PSPrint, a
PostScript Level 2print driver,
and aMac Centris 650 to conduct my tests in the BYTE Lab.
Iprinted asmall scanned image out of Adobe Photoshop
2.5 successfully, but images
larger than 2MB generated a
PostScript error. Iadded 8MB
of RAM, which brought the total to 12 MB. With the extra
RAM, Iprinted images as large
as 11 MB with no problems.
Ialso unplugged the LocalTalk card from the MIO slot
and replaced it with an HP JetDirect card that provides
10Base-T and 10Base-2 Ethernet support. The interface
change took 3minutes. It took
another minute to connect a
thin-wire Ethernet cable to the
JetDirect's BNC connector.
With the ample memory and
ahigh-speed network interface
(cost of the unit as tested:
$3456), the DeskJet handled
everything Ithrew at it. The
output looks fine on plain paper
and great on HP's special
glossy paper. The cost per page
can range from 8 cents to
$1.61. depending on the medium and the amount of ink used.
—Tom Thompson

Hewlett-Packard Co., Santa
Clara, CA 95051, ( 708) 7520900
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Special symbols

Take afew shortcuts and make your
everyday tasks awhole lot easier. Just
upgrade to new Microsoft" Word 6.0.

UPGRADE TO NEW MICROSOFT WORD
6.0 FOR MS-DOS FOR $99.
AND BECOME A
MASTER OF MANIPULATION.

To start with, you can automatically
add bullets to highlight key points. Or
create atable with asingle click on the
new ribbon. Editing is asnap: use
drag-and-drop editing to move text
anywhere on the page. Then go back
to the ribbon for one-step bold, italic,
or underline formatting.
You can just as easily insert
commonly used symbols like ©, °', §,
and

8

.

Afew simple clicks and it's done.

And with TrueType" fonts, the crisp text
you see on your screen is the same text
you'll get in your documents — on just
about any printer.
Need more impact? Add lines,
borders, and shading in one quick step.
When all is said and done, run your
work through the grammar checker to
make sure it's all buttoned up.
With Word 6.0, you'll create polished and professional documents
every time.
Right now you can upgrade to
Microsoft Word 6.0 for MS-DOS' for
999*

and get a90-day money-back

guarantee' Upgrade today. And see
how Word 6.0 can help you become a
master manipulator. So make the call.
Make your word
processing easier
with new drag- anddrop text editing,
one-step formatting
ribbon, automatic
bullets, automatic
tables, lines and
borders, and
special symbols.

To get acopy, see your local reseller.
For the name of areseller near you,
or to order by phone, call
(8001 468-8899 and ask for Dept. JC3.

Microsoft
Making it easier

© 1991 Microsoft Corporation. All right., reserved. Printed in the United States of America. Microsoft and MS-DOS are registered trademarks of Microsoft Corporation. TrueType is aregistered trademark of Apple Computer, Inc.
*Plus.7.50 freight and applicable sales tax if ordered directly from Microsoft. " height charges are not refundable. Resell.-prices rimy vary. You must currently be alicensed user of any version of Microsoft Word to qualify for this
special upgrade offer. TOqualify for this offer at your reveller, you mast bring proof of purchase with you: 1 / the original disk from yoUr program, 2) the title page of the manual, or 1)a copy of the sales receipt. Offer good only in the
50 tlimed States. Offer good until 9/30/93. Inside the Si) United States, call ( 800)468-8899. Dept JC3. For Information only: in Canada, call ( 8001 563-9048; outside the United States and (.anada, a
all ( 206)936:8661.
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RAID Down to the Desktop
age systems division, said Raidion LT will be
RAID (redundant array of inexpensive disks)
used by engineers, programmers, and anytechnology has been the province of mainone else whose work is time sensitive.
frame computers and networks that require
"Users are being led on that RAID is a
uninterrupted access to important data, even
very complex technology, and it's not," said
in the case of adrive failure. Although the
Maury Loomis, director of sales and marword inexpensive is used, aRAID system
keting at Pacific Micro Data (Tustin, CA).
for NetWare LANs that provided 1.3 GB of
Loomis said that too often RAID is sold as a
storage cost as much as $24,000 ($ 18.46 per
proprietary solution, where auser buys a
megabyte) in 1992.
subsystem, software, and storage medium
Now, thanks to the combination of defrom the same company at apremium price.
clining hard drive prices and new products
Loomis said that the support for RAID in
from companies like Corel Systems (Ottawa,
operating systems like NetWare and WinOntario, Canada) and Micropolis (Chatsworth,
dows NT will increase awareness of the techCA), low-cost RAID solutions are available
nology among desktop users. The result, he
to LAN managers and stand-alone workstasaid, is that solutions where customers can
tion users. Daniel Levesque, president of
pick and choose components
Proengineering (Ottawa, Onwill become the norm.
tario, Canada) and developer
RAID ON THE SERVER
Bob Katzive, vice president
of CorelRAID, said the beneof the consulting and marfit of the $995 program is that
Predicted worldwide RAID
ket-research firm Disctrend
you can implement RAID levmarket value of shipments
(Mountain View, CA), agrees
el 5 using astandard SCSI
for PC servers
that the price of RAID is dropcontroller and three SCSI hard
_
ping but notes that while prodrives for as little as $3500.
V
o
ilue of shipments
1200
prietary RAID solutions are
Micropolis, which sells a
(in milliOnS 01 dollars)
1000
generally more expensive than
low-cost RAID system for
800
nonproprietary solutions, they
NetWare, just reduced the
600
can also be easier to install
price of its new modular Raid400
and maintain. Katzive warns
ion LT array system for OS/2
200
that "there's always room for
and LAN Server. Prices for
asurprise" when you're inthe system start at $6225.
1993 1994 1995 1996
stalling a so-called open
Taroon Kamdar, executive
Source: International Data Coro.
RAID solution.
vice president and general
(Framingham, MAI
—Dave Andrews
manager of Micropolis's stor-

Promising "Pentium performance in anotebook,"
Mips Technologies ( Mountain View, CA) has announced the first power-saving chip in its R4000
microprocessor family, an important step toward
moving RISC chips from workstations to mainstream PCs. The R4200 is intended primarily for
laptops that can run Windows NT.
Sample silicon wasn't available at press time, so
all performance specifications are preliminary. According to Mips, the 3-V chip will use only 1.5 Wat
its top internal clock speed of 80 MHz (the external bus runs at 40 MHz). Areduced-power mode
requires only 0.4 W, and apower-down mode turns
off the chip altogether. Mips says the R4200 can be
powered down and reactivated so quickly that a
system could force the chip into power-down mode
between keystrokes when you're typing.
Mips estimates the R4200 will deliver 55 SPECmarks for integer operations (SPECint92) and 30
SPECmarks for floating-point operations
(SPECfp92). By contrast, Intel's Pentium delivers
64.5 SPECint92 and 56 SPECfp92, respectively. The
R4200 lacks the parallel pipelines found in the Pentium, but it does have separate hardware units for
integer and floating-point instructions.
Based on 0.6-micron process technology, the
R4200 squeezes 1.3 million transistors onto asmall
die of 9.2 by 8.8 millimeters. It has a16-KB instruction cache and an 8-1(13 data cache. The caches,
MMU (memory management unit), and system interface can be removed from the chip, so the logic
core can be used in embedded applications.
Mips says the R4200 will be available in quantity
late this year. Versions will be manufactured by
Mips, NEC Electronics, and possibly other partners.
No pricing was announced, but Mips says the goal
is to sell the chip for $55, or $1per SPECint.
—Tom R. Halfbill

MICROPROCESSORS

Ruling Won't Mean Lower Prices for 486 Chips
D

on't expect the prices of
486 microprocessors to plunge
just because Advanced Micro
Devices (Sunnyvale, CA) won
the latest round in federal court
and is finally competing against
Intel for the lucrative 486 market. Although the surprise ruling cleared the way for it to begin selling 486 chips, even
AMD admits it won't be able
to make enough chips this year
to dent Intel's market share or
spark aprice war.
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AMD expects to sell afew
hundred thousand 486 chips
this year. AMD and industry
analysts estimate the worldwide 486 market at 25 million
chips this year. They also estimate that Intel sold 5.5 million
chips in the first quarter alone.
In 1994, demand is expected
to grow to 35 million chips,
and AMD predicts it will win a
10 percent to 20 percent share.
Still, AMD's 486 microprocessors give system vendors

an alternative source of supply
and allow AMD to tap Intel's
single largest revenue stream.
Until now, the only other commercial source for 486 chips
was Cyrix (Austin, TX).
On April 15, ajudge ruled
that Intel did not submit documents that could have affected
the jury's decision. He granted AMD's motion for anew
trial, opening the door for
AMD to sell 486 chips based
on Intel microcode.

AMD is completing work on
clean-room versions of the 486
that don't use Intel microcode.
Those chips, which are scheduled to be announced on July 4,
will eventually supersede the
Intel- microcoded chips that
AMD began shipping in late
April. Although the clean-room
versions are almost finished,
AMD says it wants to begin
selling 486 chips as soon as
possible.
—Tom R. Halfhill

•Extensive Cand C
•The Widest Range
Intel x86 Platform
•The Industry's Leading
Code Optimizer
•Multi-platform,
Cross-development Toolset
Professional Cand C++ Development Tools
C/C++" delivers the key technologies for professional developers:
comprehensive C++ support including templates and exception handling;
advanced superscalar optimization; and 32-bit multi-platform support.
C/C++" includes both Cand C++ compilers, so you can incrementally
adopt the benefits of C++.

Unleash 32-bit Power!

C/C++" delivers 32-bit performance. The 32-bit flat memory model
simplifies memory management and lets applications address beyond the
640K limit. Powerful 32-bit instruction processing delivers asignificant
speed advantage: typically aminimum 2x processing speedup.

AC-1-1- compiler designed to deliver on the
promise of object-oriented programming

The C++ compiler provides comprehensive support for the AT&T version
3.0 language including templates, plus exception handling. These features
are key to realizing the benefits of object-oriented programming: code
reusability, increased reliability and reduced maintenance.

Multi-Platform,
Cross Development Support
C/C++" supports awide range of 32-bit Intel x86 host and target platforms
allowing professional developers to leverage the multi-platform, crossdevelopment capabilities of today's operating environments including
OS/2 2.x and Windows NT.
• 32-bit DOS host and target support; includes the DOS/4GW 32-bit DOS
extender by Rational Systems with royalty-free run-time and virtual
memory support up to 32Mb.
• OS/2 2.x host and target support; enables the development of OS/2 2.x
applications and DLLs. 32-bit Windows Ix applications can exploit
WIN-OS/2 using WATCOM's Windows Supervisor technology.
• Windows NT host and target support; includes aWindows
NT-hosted debugger for 16-bit Windows 3.x, Win32s and Windows NT
debugging; also includes Win32s target support.
• 32-bit Windows 3.x target support; includes WATCOM's 32-bit
Windows Supervisor, and enables development and debugging of true
32-bit Windows 3.x applications and DLLs.

Hot New Superscalar Code Optimizer

Also Available: WATCOM Cn for DOS
C" for DOS is aprofessional, low cost 32-bit Ccompiler and tools
package enabling development, debugging, performance profiling
and royalty-free distribution of 32-bit applications for extended DOS.
Suggested retail price: $ 199*.

The hot, new C/C++" code generator advances the performance envelope.
New superscalar optimization strategy uses "riscification" and instruction
scheduling to deliver improved performance on 486 and Pentium processors.
The compiler can create asingle, high-performance executable which runs
on 386,486 and Pentium processors.

Industry Standard. Industry's Choice

WATCOM's working relationships with industry leaders such as
Autodesk, GO, IBM, Intel, Lotus, Microsoft and Novell ensure that we
continue to understand and meet the needs of the software industry and
professional developers.

w A rT----:===-5Ff--eff

WATCOM C/C++n has asuggested retail price of $599*.
For additional infomiation or to order direct call 1-800-265-4555. Call our
FAX Back system at 1-519-747-2693 from your fax machine for immediate
product information.

1-800-265-4555

The Leader in 32- bit Development Took
415 Phillip Street, Waterloo, Ontalo, Canada, N2L 3X2

Telephone ( 519) 886-3700, Fax: (519) 747-4971

•Price in US dollars. Does not include freight and taxes where applicable. Authorized dealers may sell for less.
WATCOM Cand tire Lightning Device are trademarks of WATCOM liternational Corp. DOS/46 and DOS/16M
al', trademarks of Rational System; Inc Other trademarks are the properties of their sespective owners.
Copyright 1993 WATCOM Interne:eel Corp.
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STHE CATCH?
ONLY

$1,799
NEW

THE DELL7DIMENSION
NL25C COLOR NOTEBOOK

•1386" SL 25MHz
•BUSINESS LEASE*: $67/MO.
•4MB RAM
•80MB ( 19ms) HARD DRIVE
•VGA COLOR LCD ( 9'; 640 x480)
•SIMULTANEOUS DISPLAY CAPABILITY
•6.6 LBS. (INCLUDING BATTERY)

9" Color Screen.

Full Keyboard.

One look at the big,
9" screen and you'll
be hooked.

The easy-to-use,
full-size, 85-key keyboard
is definitely akeeper.

•8.5" x 11" x2"
•2-HOUR BATTERY LIFE, UP TO
3.5 HOURS WITH POWER
MANAGEMENT ENABLED

No catch. No kidding. The powerful new
Dimension NL25C, full-color i386 SL 25MHz

•RAPID RESPONSE SERVICE*

notebook is only $ 1,799. How good is it? Well,

•ONE 3-1/2" DISKETTE DRIVE

the black and white model of this notebook won

•MS-DOS'

PC World's Best Buy Award. Remember, this isn't

•MICROSOFT' WINDOWS 3.1

acheesy system from asuspect company; we're

•MOUSE

in the FORTUNE 500r and are the third- largest
industry- standard PC company in the world'
Call us to order the new Dell Dimension NL25C.
It's quite acatch.

DOLL
TO ORDER, CALL

800-388-3355
HOURS: MON-FRI 7AM-9.M CT SAT 8AM.4PM CT

SUN 10AM.3PM CT

IN CANADA# CALL 800-668.3021. #11E02
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HP's Superior Suhnotehook

passive- matrix display that rivals
the quality of active- matrix but requires less battery power and costs
less— partly because it avoids the

H

ewlett-Packard has taken its mobile-computing ambitions anotch higher with the
introduction of the HP OmniBook 300, a386-based subnotebook. It weighs less than
3pounds and runs ROM-based
Windows as well as ROM ver-

contrast to the tiny keyboard
offered on the 95LX and
100LX. It lacks the color
graphics found on many highend notebooks, but its screen—
a 9- inch, VGA-compatible
FTN-reflective ( Film Supertwist Nematic) LCD with 16
levels of gray—is
acceptable.
One of the most
unusual features of
the OmniBook is
its pop-up mouse,
which pops up to fit
your hand in an ergonomically correct
\\ ay. It takes some
getting used to, but
Ifind it preferable to
most trackballs.
The OmnlBook's "pop-up"
Although it has
mouse literally pops out of
the subnotebook's case at no floppy drive, you
the push of abutton. The
can pass data or apmouse remains attached
to the system by atype of plications between
slide- bar tether.
the OmniBook and
other machines by
way of PCMCIA
cards, the OmniBook's stansions of Word for Windows
dard infrared port, or serial-port
and Excel 4.0.
connections using Traveling
The OmniBook boasts several cutting-edge features. In
Software's LapLink Remote,
addition to running its appliwhich is provided with the
OmniBook. The subnotebook
cations, Windows 3.1, and
is available with either two
DOS 5.0 in ROM, it uses AdPCMCIA Type II slots for use
vanced Micro Devices' 3.3-V,
with flash-memory disks or one
20- MHz 386SXLV chip set
slot for the PCMCIA-based
and a rechargeable nickelhard drive option.
metal-hydride battery pack for
With sophisticated memory
long battery life. It also ofmanagement and the exefers mass storage through eicute- in- place, ROM- based
ther aPCMCIA-based 42-MB
Microsoft aphard drive or
plications, HP
10- MB flashOMNIBOOK'S KEY FEATURES
claims that an
memory disks
OmniBook
in PCMCIA
•weighs less than 3pounds
equipped with
slots.
•ROM- based Windows
flash- memory
After testing
•Word for Windows and Excel 4.0 in ROM
cards can run
apreproduction
•pop-up mouse
for up to 10
OmniBook, I
•superior keyboard
hours while usfound its full•PCMCIA 42- MB hard drive
ing only four
key- spacing
•10- MB flash- memory disks
AA batteries.
keyboard suitBattery life with
able for touch•infrared port
the rechargetyping, asharp
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able nickel-metal-hydride batteries figures to be about 5
hours.
The OmniBook base system
without flash-memory cards or
ahard drive is priced at $ 1515.
With an optional 42-MB hard
drive, the system lists for
$1995, and models with SunDisk's 10- MB flash disk,
which uses built-in Stacker data
compression. \\ ill cost $2375.
—Patrick Waurzyniak

active- matrix display tariff.
Sharp Electronics ( Camas, WA)
recently introduced such adisplay
housed in an overhead projection
panel, and its Microelectronics
Components Division

says it will of-

fer this dual-scan display for use in
notebooks. Dual- scan displays
scan two horizontal halves of the
screen simultaneously, resulting in
aquicker refresh, better contrast
with little or no ghosting, and more
uniformity of color.
Sharp, according to Dataquest's
Jack Roberts, already claims ama-

Hewlett-Packard Co., Santa
Clara, CA 95051, ( 708) 7520900
NOTEBOOK

jority of the market share for notebook displays.
—Ed Perratore

DISPLAYS

Toshiba Gets Aggressive
with Passive Color
A

486SX passive- matrix
color notebook that sells for
about $2500 may not sound like
big news. But it might look like
it, if you've been disappointed
with the quality of passive-matrix color displays but don't want
to spring for the price of an ac- Acomparison of Toshiba's display
tive-matrix color notebook.
technologies: traditional passive color
The Toshiba TI 900C uses an (teft) versus Toshiba's new Dynamic
color ( right). The two displays were
impressive display technology photographed under the same lighting
called Dynamic STN-Color conditions. The differences are
LCD. The colors are unusually apparent. The Dynamic-color display is
amajor improvement over apassivesaturated and intense for apascolor display, but it still offers about the
sive-color display. The improved same battery life.
display is primarily the result of
new high-density bonding techniques used for the 9X-inch display.
The screen is split horizontally. The top half of each vertical pixel column is driven from above, and the bottom half is driven
from below, essentially creating two screens in one package.
Thus, each pixel is updated twice as often as formerly. With acustom video-controller chip and brighter side lighting, the result
is anoticeable improvement over typical passive color.
Although prices were not set at press time, you can expect the
T1900C to sell for about $2500, according to Toshiba ( Irvine,
CA). A monochrome version will be available for less than $2000.
Those prices include 4MB of RAM and an 80-MB hard drive.
—Gene Smarte

Read

First came the best-selling 32- bit operating
system IBM OS/2,® with over 2,000,000 copies
sold since March 1992.
Now comes the bestsel ling "How To" book for
OS/2, Client/Server Programming with OS/2 2.0.
With over 45,000 copies sold, programmers
are obviously recognizing the advantages of
developing client/server applications on OS/2.
Authors Bob Orfali and Dan Harky provide
acomprehensive description of how to create
and utilize OS/2 client/server applications,
LAN communications, the DataBase Manager,
presentation services, transaction servers and the new 32-bit
CSet/2 compiler.
You'll also be able to read about other client/server products,
such as DDCS/2', TCP/IP, CPI- C, NetWare® and Systems Object
Model (SOM).
Will Zachman writes that this
book is "crammed full of excellent
information on OS/2... [it's] a
veritable encyclopedia of stuff one
needs to know these days."
For an authorized IBM dealer near you, or to
order OS/2 2.0, call
1800 3-IBM-0S2.
CI ient/Server
Programming with
OS/2 2.0 is available
in bookstores. You
can also order it from
either Van Nostrand Reinhold at 1800 842-3636 ( ISBN Order #044201219-5), or from IBM at 1800 879-2755 (Order #G325-0650).
It's just one more example of how reading can help make you a
better writer.
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W
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Robert Mali
Dan Harkey

t/Serve r

ClPienam
rogr

OS/2 2.0

Operate at ahigher lever

develop
VAN NOSTRAND
REINHOLD
IBM, NetWare and OS/2 are registered trademarks, DDCS/2 is atrademark, and "Operate at ahigher level" is aservice mark of
International Business Machines Corporation. NetWare is aregistered trademark of Novell Inc. © 1993 IBM Corp.
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Intel's video
brings the same easy
Introducing Indeorm
technology and the Smart
Video Recorder from Intel.
When it comes to putting
video technology on your PC,
Intel knows exactly which
buttons to push.
Inters new Indee
technology is the first
video compression technology that lets you capture
and compress video in one single step. (Now that's
easy.) And the Smart Video Recorder is the first

video capture board that takes advantage of Indeo
technology. Which means adding the impact of
motion video to your business presentations is
faster and simpler than you ever imagined.
Recording with the Smart
Video Recorder is as simple as
pushing abutton. And it's fast. It
only takes one minute to capture
and compress aone-minute video
clip. (Other products take up to 15 minutes.) Onestep recording also cuts the Smart Video Recorder's
disk space requirements—other systems can require

©1993 Intel Corporation. The Indeo logo is atrademark of Intel Corporation. *Third party trademarks are the property af their respective holders.

technolo
concept oyour PC
FOR WINDCFE

up to five times the disk space.
A key component of Indeo technology, scalable performance adjusts
playback quality based on your

Compel* and MediaBlitz* software programs are
included in the Intel Smart Video Recorder box.
To learn more about Indeo technology and
the Smart Video Recorder, call 1-800-538-3373,

system's processing power. And you
ext. 1150. Or to receive information immediately,
don't need special hardware for
call Intel's automated FaxBACK® service at
playback. Scalable performance gives 1-800-525-3019 and ask for document 9871.
you the best playback possible from
Because with Intel, PC video is all fast forward.
the computer you have now, and whatever computer
you may use in the future.
You can get started right away, too, because
Microsoft Video for Windows* and Asymetrix
Video for Windows*
lets you capture.
edit and incotporate
video into Windows
applications.

intel
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Clipped Wings?
Encryption Chip Draws Fire
art of the Clinton administration's vision for adigital
America is afast encryption
chip to help companies and individuals protect their secrets
from prying eyes as voice and
data messages are sent over
communications wires. The
catch is that this encryption
chip includes atrapdoor that
will let law-enforcement agencies listen in. The White House
believes that the hardware will
protect all Americans' right to
privacy while also protecting
them from those who break the
law.
The chip is named Clipper
(because Intergraph in Huntsville, Alabama, manufactures
a processor with the same
name, the Clipper moniker will
likely be changed). It is a 12Mbps encryption coprocessor
designed by Mykotronx (Torrance, CA) and manufactured
by VLSI (San Jose, CA). The
chip is built in atamper-resistant package to prevent reverseengineering efforts to reveal
the classified algorithm used
inside.
Along with privacy concerns
that the government could
abuse its ability to tap digital
wires, another impediment to
widespread acceptance of Clipper will be its cost. Ben Stoltz,
amember of the technical staff
at Sun Microsystems ( Mountain View, CA), says, "Our rule
of thumb is that apart that costs
ndollars adds 3n to 4n dollars
to the final price [of acomputer]." Raymond Kammer, acting head of the National Institute of Standards and Technology (Gaithersburg, MD), recently told aU.S. congressional committee that he hopes the
Mykotronx chips will eventu-
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ally cost $26 each if purchased
in large quantities. That means
apotential $75 to $ 100 addition to the price of each computer that uses the chip.
Critics of the Clipper chip
note that less expensive chips
that provide DES encryption
have not received widespread
acceptance because software
encryption, although usually
slower than hardware, is less
expensive. Jim Bidzos, president of RSA Data Securities
(Redwood City, CA), says,
"This is just another arrow
aimed at preventing people
from using RSA." RSA's cryptographic routines will be included in new releases of system software written by Apple
and Novell and are already
used in Lotus Notes.
The government will undoubtedly provide alarge market for the Clipper chip initialL O N I) O N

Under the Clipper scenario, the police get legal permission to eavesdrop and use
their special key to unlock the " lockbox" containing the serial number of the chip
that produced the message. The government theoretically obtains legal authorization
(e.g., acourt order) and presents documentation to the two agencies safeguarding
the keys. Then the government decodes the message using the two keys.

ly. President Clinton has already directed the U.S. Attorney General Janet Reno to purchase several thousand units
for use in computers and se-

cure phones. The impact of the
chip on the rest of the world,
though, will be governed by
economics.
—Peter Wayner

—

IS09000: AQuality Opportunity
om pan ies wishing to do business in the
European Community are finding it increasingly necessary to register for IS09000 quality certification. This evolving standard ensures that
an organization has the necessary procedures in
place to deliver consistent products. Certification
requires controlled documentation and management of all processes leading to aproduct's
delivery—atask that is ideally suited for software automation if only the right tools were
available.
The size of the potential market for such computer-aided quality management tools is large. In
the U.K. alone, more than 20,000 companies
are registered for IS09000, and the remaining
200,000 will have to do so by the 1996 deadline. One company that offers software for

1S09000 record keeping is Rede Products
(Swindon, U.K.). Its Quality Records Management System is amodular package for the PC
that covers most aspects of the standard. Also,
according to Micrografx (Richardson, TX), conventional flowcharting software is finding renewed interest among U.S. companies seeking
to document and disseminate their internal procedures. Gordon Sellers, product manager for
Micrografx's ABC FlowCharter, said the program is the leading revenue generator for the
company. Companies wishing to do business in
Europe should be learning about IS09000 compliance, Sellers said. "American companies and
Japanese companies that aren't headed in that direction are going to be sorry they aren't."
—Osman Kent

COREL OP40
The Best in Graphics
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Get animated with CorelDRAW 4!

PHOTO- PAINT

3
Comprehenseve
DTP Features and
Multi Page LiPflUtS

TRACING/OCR
CorelDRAW is renowned for

PRESENTATIONS

its powerful graphics

FILE MANAGEMENT

capabilities. CorelDRAW 4
now leaps even further ahead

ANIMATION
• Comprehensive DTP Features

by adding page layouts,

• Flexible Multi- Page Layouts

animation and OCR, as well as

• Advanced Direct Scanning

hundreds of other feature

• Powerful OCR
(Optical Character Recognition)

enhancements. It's the best

oup
U.S. Communications Industry

Create Dazzling
Illustrations

• Enhanced Word Processing

• Single-Step Business Forms Tracing
• Thousands of Fractal Textures and Fills

value in software today-and

• Dazzling Artistic Tools and Special Effects

it's still the easiest to use!

• Convenient Spreadsheet and
over 80 Chart Styles

CorelDRAW 4 is the ideal desktop

• Object Data Management

publishing tool! It includes
illustration, charting, photo-editing,
tracing/OCR and presentation
capabilities...and so much more!
There are advanced word processing
features, multi- page layouts and
dozens of artistic and special
effects. It's packed with more fonts,
more clipart images and symbols,
more graphic tools and business

• Over 5,000 " Drag and Drop" Symbols
and Shapes for faster, easier selection
and placement
• Over 18,000 Clipart Images and Symbols
• Over 750 Fonts
(650 Bitstream and ITC)
• Complete Color Separations
*On-line Help
• 20 Photo-Paint Filters and
14 Image Correction Filters
• 37 Import/Export Filters
• 21 Transition Effects
• 125 CorelMOVE Animations
and 420 Cartoons

applications. And now CorelDRAW 4
also includes CorelMOVE, abrand
new animation module.

18,000
CLIPART
images and symbols

ALSO INCLUDES TWO
BONUS CD - ROMs
-featuring acomplete CD
version of CorelDRAW 4 plus
libraries of clipart images and
symbols, fonts, animation and
sound, and aVideo for Windows
enhanced QuickTour.

750
FONTS
License.
FONTS

CCOREL
United States and Canada

1-800-77-COREL
ext.28
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Forms Tracing
with OCR

Two PCMCIA 2.0 Slots,
Type II (5mm) and
Type "
IV" (16mm):
Twice the expandability
Easily accepts multiple
cards including hard disk
drives, modems and network adaptors.

LCD Status Bar: Delivers an instant read of the
battery life remaining, power-saving mode, and
ahost of other key notebook settings.
Blazing 33MHz i486"'SL:
With built-in coprocessor
support, delivers the
ultimate in notebook
processing power.

Some say the T4600 is
Because in life, there
T4600C
•9.5" color active =nix
TFT-LCD screen
•120/200/340MB HDD
•6.9 lbs.
•NitY1H battery
14600
•9.5" high-contrast, black and
white LCD screen
•120/200MB HDD
•6.4 lbs.
•NiCd battery
BOTH MODELS
•Intel 486SI/ 33MHz, 3.3 volt
processor with 8K cache
•4MB RAM expandable to 20/v1
•Type II (5m) and Type "
N"
(16rrun) PCMCIA slats
•BallPointnA mouse wiQuid(PortTm
•Toshiba Maxlimen,Power
Management system. and
extensive 33v components provide industry-leading battery lie.
•Pre-installed
software:
DOS 6.0,
Windows
3.1, and
UltraFont7

Large 9.5" Color Active Matrix TFT-LCD Screen: This
exceptional technology delivers spectacular color for vivid
graphics and dazzling presentations.

AgliilrEll I
BallPoint' Mouse with
QuickPort': Attaches
easily, without messy e
cords, for ergonomically ideal input—
perfect for
Windows®
applications.

Replace Your Desktop:
Just snap your notebook
into the Desk Station IV,
and you're instantly connected to your printer, VGA
monitor, mouse, and fullsize keyboard. Now you
only need one computer.

better thm life itself.
is compromise.
•

•

Introducing tie -1
460C) Senes. Carry—PCMCIA
includin
two slots for
oe industry-standard
large e
cards
g nnough for the new
Make no compromise. generation
. of removable
"«.

Get the awesome power of a
33MHz i486-SL processor, and don't
sacrifice battery life. Add a9.5" color
active matrix 1F1-LCD screen, and
access all 185,193 eye-popping
VGA colors. Pack amassive
340MB hard drive and
never have to leave afile at home.
Get your hands on the Ballfoints' mouse, snap it into its
QuickPort', and never waste amoment or amotion.

hard drives—and take the
next big step in peripherals.
Glance at the QuickRead
LCD status icon bar
-for an instant read of
• - 'battery life, power
management, keyboard settings, and more.
This is no time for compromise. This is the
time to get your hands on the T4600 Series.
For adealer near you. call 1 (800) 457-7777.

In Touch with Tomorrow

TOSHIBA
1993 Toshiba America Information Systems, In.. The Intel Inside logo is atrademark of Intel Corporation. All product indicated by trademark symbols are trademarked auLor re.;istered by their respective companies,
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News &Views
FINANCES

The Bottom Line

AQuicker Quicken
A

n old favorite has just
gotten better. Intuit's Quicken
4for the Mac has reached new
levels of speed and convenience by enhancing the dataentry aspects of its reliable
checkbook-based bookkeeping
program. Its price is $69.95.
Primarily apersonal-finance
program, Quicken 4 for the
Mac can also serve as acashbased bookkeeping system for
asmall business. Its advantages
are that it is organized as atraditional checkbook, and it lets
you build abookkeeping system one account at a time.
However, Quicken 4has to be
"fooled" to accommodate
bookkeeping issues such as
early-payment discounts for accounts payable and accounts
receivable.
PERSONAL FINANCE TAKES OFF

Consumer-oriented finance software
experienced exceptional growth in
1992, according to the Software Publishers Association (Washington,
DC). Sales in this category, largely
personal-finance and tax programs,
were up 34 percent from 1991.

Intuit offers amore complete
bookkeeping program called
QuickBooks for small businesses with DOS-based PCs,
but this program is not available for Windows or the Mac.
Sources say the company will
likely release the Windows
version this year and the Mac
version in 1994.
Intuit has added arich handful of features to Quicken 4.
One is QuickFill, which works
as a " clairvoyant." As you
make entries into the register,
Quicken 4rapidly searches for
previous transactions that start
with the same letters. With this
new feature, the entry of regular transactions takes about
half as much time as it did in
Quicken 3. You can also program repeated transactions
(e.g., amortgage payment) to
enter themselves automatically.
Intuit has added more subtle improvements to nearly all
HOME

100

A welcome addition to Quicken 4 for the
Mac's menu bar is graphing, which
offers ahandy way to view budgets, net
worth, and investments.

checks. New financial planning
calculators help you refinance
amortgage, budget for college,
and plan for retirement.
Quicken 4is awelcome upgrade to an already excellent
program. The program has not
moved toward becoming a
more complete business accounting system, but it should
serve the needs of many small
businesses. Useful additions for
businesses would be integrated invoicing, more sophisticated accounts payable management, and payroll calculation.
—Chris Kofer

Intuit, Menlo Park, CA, (415)
322-0573 ; fax (415) 329-3689

OFFICE

Computer Associates Heads for Home
C

200

its Quicken 4
windows for the
sake of saving
keystrokes and
mouse-clicks. Creating reports
(e.g., profit and loss and net
worth) is simplified through a
report-creation dialog box that
is much clearer than that found
in the previous version. You
can access report transaction
detail with the new QuickZoom feature. Once areport is
displayed, you can move the
mouse pointer to any transaction and double-click for more
information.
Quicken 4 tracks loans, offers its own credit card (creditcard statements are available
on-line, on disk, or in printed
form), and manages investments such as mutual funds or
foreign currency. You can pay
bills electronically with CheckFree, with computer-printed
checks, or with handwritten

omputer Associates' PC
group has decided to enter the
small/home office market. It
is taking on mighty Intuit.
whose flagship finance product Quicken even Microsoft
has failed to topple.
The product, Kiplinger's
CA-Simply Money, relies on
CA's association with financial publisher Kiplinger to provide advice on
short- and long-term topics like home equity
loans. CA-SM ($69.99 retail) relies on dragand-drop features to simplify many of its operations and uses larger-than-normal program
icons ( see the screen) that are clearly labeled.

You can access CA-SM's refinancing, interest, and loan
fmancial calculators from anywhere in the program.
CA has established alink
with BillPay USA, aservice
accessible to Prodigy users
that lets you pay bills electronically. CA-SM also includes communications functions that let you download up-to-the-minute
stock updates from CompuServe and from CA's
own 900 number. —Ed Perratore
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Mac

Windows

DOS

Estimated North American home- finance software sales
(measured at retail in millions of dollars)
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Computer Associates, Inc., Islandia, NY,
(516)342-5224; fax (516) 342-5734

Introducing the HP LaserJet 4M.
Now everyone can tap the
power and performance of an
HP LaserJet printer. The HP
LaserJet 4M. A printer made
with everything your PC and
Mac users expect: built-in
genuine PostScript" Level 2
from Adobe'," 6MB of standard
memory, standard LocalTalk,
optional EtherTalk, built-in
Windows TrueType fonts, and

the best 600-dpi print quality
available.
Greater flexibility for
mixed enviromments.
Because it's designed to be
shared simultaneously, the
LaserJet 4M gives you greater
flexibility for mixed environments without compromise to
either. Automatic language
switching between
PCL 5and PostScript,
3hot I/O ports, and
new RISC processor
make sure no one will
have to wait around
for this printer
True 600 dot

mates hch,
full- Omen sr ona I
text and

graphics

Smoother

curves. no

tagged edges.
thanks to HP's
exclus've
Resoloon

Enhancement
technology
The HP lase,Jet 411

.
5ficrofine

toner

Is the one lor aft
Akocinlosh and

—ates 600-0

Bake This new
genensnon pinvIde

sharper

sopenor aced rel

35 PostScupt

600 end. Reselonoa

rope 1typefaces
' Mac and

Ennaocerneaf
federal
nee

and

,

Output look even

PC PostScript

boitf-on

language users.
35 Intelldont

that Poe

and 10 TrueType

and luepage
printout Map,

typefaces lot
PC users pro-

and fast

duce abroad
range of document styles

The finest print
quality in its class.
With HP's microrme
toner, Resolution
Enhancement technology and 600 x
600-dpi engine, the
new LaserJet 4M

cloco ei,..1.tt Packard Compel" PE I205
Suggested U.S Ilat priee...let Canada eel 1.500.1tr.ssee Ext. 7941-Adobe mad PoeSetipt ere
trecleaned.. of Adobe Sp.-m.1er. whirl, may be reglatered
eerulejoaltdiellona. filebee.. Laeenlet 44 minter data sheet emu liamadiately
la fax maw It I
ne. call 1-400 Abe . 1667 from your tourh.lone peon..

printer also
delivers the
finest 600-dpi
print quality
available.
Its wide range of typefaces, two
integrated paper trays, and the
options of a500-sheet tray
and apower envelope feeder
set anew standard in
versatility
HP quality and reliability.
Of course, with the LaserJet
4M printer, you'll enjoy HP'S
renowned quality and reliability. All for only $ 2,399.*
So call 1-800-LASERJET
(1-800-527-3753), Ext. 7341**
for afree print sample! Or
visit your nearest authorized
HP dealer.
If it isn't aLaserJet,
it's only alaser printer.

[a

HEWLETT
PACKARD

"So there Iwas, playing with
my Nintendo® and Dad was all
spazzed out. No one at his office
thought they could handle one of
those storage things. You know,
the disks and tape deals. Well,
Dad said these guys at Conner
told him its so simple akid could
do it. So Idid. Dad got araise,
Igot asuit, and I'll be home late.
O.K. Mom?"
i

atom

Mpg
...c ammille

I! E
.
t1-.

250 MB tninicartridw
Parallel Pon/Portable
"[hoe
l parallel
System
Interface for fast
System
and daisy chain
printing

9?*.etkii

85 MB, 120 MB, 170 MB, 250 MB
bnerrial Disk Drives
Available m 3.5" x 1" fonn factors to fit the latest,
most advanced PCs. All are up and running with a
simple DOS command.

2511 MB minicartridge
Internal Tape System
Uses the PICS mosting
floppy controller and
features easy-to-use,
Simply Safe backup
software.

2GB or .1GB DAT
Internal Tape System
Include Conner Backup Exec
software for DOS. VVindows
and NetWare.

Conner Backup Software
Backup software for
Conner and other tape
moflaunder

NetWare

111111IMO
elik/%11W11E
WII

The Storage Answer
Maynard is now Conner.)
Call 1-800-755-0535 for the Conner dealer nearest you.
All trademarks or regtstered trademarks are of their respective owners

250 MIER 525 MB or 1.3 GB
cartridge
In
Mare System
Provide greater capacity and
speed and include Conner
Backup Exec". Software.

C 1993 Conner Pertpherals, Inc.
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ENERGY

STAR

Big Blue's Green PC
L

ong before President Clinton's decree in
April that the federal government should buy
only computer equipment that's compliant with
the specifications of the EPA's Energy Star program, IBM, AST Research, and other vendors
had been preparing energy-efficient models.
In developing its family of energy-conserving
PS/2s, IBM borrowed power management and
other features from its high-end notebook, the
ThinkPad 700C. The most obvious appropriation
is the 10.4- inch, color, TFT (thin-film transistor)
flat-panel monitor developed with Toshiba. This
display, which is expected to sell for less than
$2000, draws just 21 W when active and amere
3W in sleep mode. A power-managed CRT will
also be available as an option for about $750.
The system itself, expected to sell for about
$3000 ($2000 for diskless systems), redefines the
term small footprint with its 12- by 12- by TAinch size, or about the size of alarge 3-ring
binder. A 3.6-V, 25-/50-MHz 486SLC2 processor powers the system, which comes with ameOPERATING

dia-sensing 1.44-MB floppy drive, an ISA
passive backplane with integrated serial
and parallel ports, support for XGA-2
(Extended Graphics Array) graphics
(1024 by 768 pixels with 256 colors), and
PS/2 mouse and keyboard ports. The system ships standard with 8MB of RAM,
which you can upgrade to 16 MB.
Three of the five systems in IBM's new PS/2
family will come with aPCMCIA interface card
that installs atop the system's passive backplane.
The card has two controllers, each of which can
run either two PCMCIA Type 1or 2cards or
one of the thicker Type 3cards. Thanks in part
to their use of PCMCIA, the systems typically
draw just 24 W in normal use and only 16 W
in sleep mode. By the time you read this, IBM
expects to have PCMCIA Ethernet, Token Ring,
and 3270 cards available. Plans call for PCMCIA
fax modems, solid-state memory cards, and even
aI
05-MB hard drive in 1993.
—Ed Perratore

SYSTEMS

OS/2 Without Microsoft Windows?
A

chief marketing and
technical strength of OS/2 2.x
has been its capability to run
16-bit Windows and DOS applications concurrently with native OS/2 applications. In releases following OS/2 2.1,
however, the version of Windows that IBM includes in
OS/2 probably won't be identical to the Windows from Microsoft.
This dichotomy is due to the
expiration in September of
IBM and Microsoft's JDA
(Joint Development Agreement), which permitted IBM
to use Microsoft's Windows
source code. It also gave Microsoft free use of OS/2 code.
But unless the two companies
renew the IDA— and sources
at IBM say the company will

44
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indeed let the JDA expire—the
version of Windows in OS/2
won't contain any new Microsoft Windows code at all.
"Source code is areal nice
thing to have, but remaining
compatible is not rocket science," said IBM media
spokesman Rob Crawley. He
said that although the source
code tap will be shut off this
September, IBM retains the
rights to the API " forever."
In theory, this would permit
IBM to create its own version
of Windows, although Crawley would not comment on this
option. Neither would he confirm the rumored possibility of
aversion of OS/2 without Windows that might coexist with a
system already equipped with
DOS and Windows. Sources

also said IBM is considering
adding support for Microsoft's
Win32s API.
Another avenue for IBM to
add Windows compatibility to
OS/2 could come from Insignia
Solutions ( Mountain View,
CA), developer of the SoftPC
line of products. Insignia officials said that the company's
agreement with Microsoft does
not preclude it from developing aSoftPC for OS/2.
Meanwhile, sources say that
units of IBM at Boca Raton,
Yorktown Heights, and elsewhere are quietly developing
software products for Windows
NT in addition to OS/2, AIX,
and lower-end platforms. News
of an NT version of DB2 has
already leaked out.
—Ed Perratore

UNIX DOES WINDOWS
Microsoft recently announced that it
will provide Insignia Solutions with
early access to Windows source code
and API directions. Insignia will be
able to improve the performance of
native Windows applications as they
run on top of Unix. Insignia already
provides the technology to Microsoft
that gives the non-Intel versions of
Windows NT their backward compatibility with Windows applications.
"The Windows APIs are moving
on," said Nick Samuel, CEO of Insignia. He said that the Microsoft-Insignia agreement will let his company
be better prepared to provide highperformance Windows-emulation solutions for Unix as Microsoft adds
video, object-oriented technology,
mail, and sound to Windows. "We
need to stay current. It is extremely
difficult...to stay current if you're
having to do it after the [ operating
system] is released."
Meanwhile, SunSelect (Chelmsford, MA) continues to work on its
WABI (Windows Application Binary
Interface) technology for running
popular Windows applications on
Unix "at full performance' and without the need for DOS ni Windows itself. (For more information on WABI,
see "SunSelect Intrigues with WABI
for Unix," February BYTE, page 36).
SunSelect plans to release the initial
version of WABI sometime this summer. Unix System Laboratories says
twill integrate versions of its operating system with WABI so that Windows and Unix applications will run
on System V
release 4.7 desktops.
—Dave Andrews

Not just anew Sound Blaster.
Anew 16-bit audio standard.
Introducing the Sound Blaster 16
Digital Audio Platform. Anew concept
in sound cards. And anew standard
for 16-bit PC audio.
YOU WON'T BELIEVE YOUR EARS.

PC audio never sounded so good—
genuine CD-quality audio with fully
12% more dynamic
response and 15%
better signal-toHands-free
voice control.
noise ratio than
any competing 16-bit sound board. Plus
software data compression that delivers
16-bit fidelity while maximizing disk storage capacity.
But there's more. Included in the Sound Blaster 16
package is the biggest advancement in PC control since
the invention of the mouse: our exclusive VoiceAssist'
software. It's asophisticated speech recognition interface
that uses a32,000-command library to control Windows
applications hands-free!
THE ONLY SOUND CARD THAT GROWS WITH YOU.

Unlike other 16-bit cards, Sound Blaster 16 comes with
built-in interfaces for CD-ROM, MPU-401 MIDI and
joystick control. And the unique
FEATURES
modular, scalable architecture
Statooftbe-Art PC Sound with
lets you add more advanced
16-bit Coder digital audio chip.
features and technolo16-bit Data Compression
gies as you need them.
sates disk space without loss
of signal quality.
Like our Advanced
Upypadabie, Modular Platform
Signal Processing
makes it easy to add new techchip that delivers 4:1
nologies like Advanced Signal
Processing and Wave Blaster.
real-time hardware
nut
data compression "1'h um' dup.
100% Compatibility with all
Sound Blaster applications,
while reducing CPU time up to
plus cross platform support for
65%. Or professional-quality
Windows 3.1, DOS or osa.
sampled wave synthesis with our

I.
111111
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The new 16-bit PC audio standard: Includes programmable mixer, microphone,
VoiceAssist speech recognition software, plus more than $ 1000 in software applications.

plug-in Wave Blaster -daughter board.
And— unlike other cards—the
Sound Blaster 16 is 100% compatible with
(Wading is as
every game and application ever written
sinsuk as plugging
its adaughter board. for the Sound Blaster...which is to say
virtually every game and application available for sound.
NOBODY PACKS IN MORE VALUE THAN
THE I
NDUSTRY LEADER.

And as if that weren't enough, we've completed the package
with more than $1000 worth of leading software— not too
shabby considering the entire package retails for just $249,
So let's face it. When it comes to audio quality, features, and bottom-line value, we've got it all right here. With
the Sound Blaster 16—the new 16-bit PC audio standard.
For more information about Creative Labs products
and the name of your nearest Sound Blaster Dealer,
call 1-800-998-5227.

Sound
BLASTER

cREATIvaCREATIVE

LABS.

INC.

*Base SRI'.
°Copyright 1993 Creative Technology Ltd. Sound Blaster, VoiceAssist, Wave Blaster and the Sound Blaster and Creative Labs logos are trademarks of Creative Technology Ltd.
All other trademarks are owned by their respective companies. Creative Labs .-.108-428-6600.
International inquiries: Creative Technology Ltd., Singapore. TEL 65-773-0233 FAX 65-773-0353.
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ven a1ite memory manager may not be abargain—especially if it
can't give you all tie memory you need.

Introducing QEMM
The Memory Manager Worth Paying For

The newest version of the Quarterdeck Expanded Memory Manager
(QEMM), version Zonce again is extremely innovative in using the
critical area between 640K and 1024K It finds space for more TSRs and
Ewers in this area than anyone thought possible. It optimizes this area,
taking into account the many drivers that need more memory at startup than when running; instantly calculating millions of possible
memory configurations to find still more memory for your programs to
use. And it treats the rest of memory as agiant pool to instantly fulfill
the needs of all of your programs—whether they use extended or
expanded memory Whether your PC has 1megabyte or 16, you can
benefit from new QEMM

Instant Riches

What does more memory mean in apractical sense? It means that your
DOS and MS Windows programs run faster
smoother and more reliably. It means you can
continue to add valuable utilities drivers
TSRs and new capabilities to your PC
Whether it's workhorse drivers like LAN utilities and fax drivers; productivity-enhancers
like disk caches and disk compressors; or fun and
exciting capabilities like sound boards CD ROM drivers graphics
tablets, etc. The better your memory is managed, the more versatility
and flexibility your PC has. QEMM 7lets you have it all without fear of
'out of memory' messages or crashes.

How to Look
aGift Horse
in the Mouth

4i/o MernMaktrie
"&igintiMaker

The key to Stealth is its use of a
There's lots more to QEMM 7:
64K reserved area above 640K called
•Tuned for MS Windows
•New ability to use Vidram inside
the page frame. Besides being used by
MS Windows
Stealth, the page frame is used by
•DPM1 Host
Lotus 1-2-3 r2.x for larger spread•Pentium Support
•Laptop suspend/resume support
- sheets and WordPerfect 5.x for larger
IK
1Ó0K
201
0K
31:10K
iidOK
500K
600K
•PS/2 micro channel adapters
documents, DESQview for multitask•Compaq support
We tested DOS 6with and without MemMaker and with QEMM 6and our new QEMM 7
ing, Novell Netware, IBM LAN Server
eFine tuning tools for power users
runs away from all of them. See details of test conditions listed below.
and DECnet for reducing the network
•32-bit architecture for speed
•Enhanced compatibility in response
driver memory footprint, plus games
to hardware needs of our millions
like
Wing
Corrunandet
Car
and
Driver
of users:
The best feature of new DOS 6is the stable of utilities it includes.
Detects adapter RAM and ROM
Ultima Underworld IL Wolfenstein and
Trouble is, they all eat up memory DoubleSpace file compression needs
and bus-mastering hard drive
others
for
fast
action.
You
sacrifice
all
controllers
I3K, Vsafe anti-virus needs 7-45K, Smartdry disk cache needs 28K and
this when you turn off the page frame
Monitors DMA access into
wen Undelete takes 10-14K as aresident program. Using
memory
(which
other
memory
gicrosoft's free memory utility MemMaket you could
NI PC/ CCCCC
Supports Shadow RAM
managers do to maxiI
Fl WEEK
?asily end up with anet loss of available 'conventional'
ANALYSTS CHOICE
mize available
nemory in DOS 6.
INFO
MAGAZINE
LO
lShM
PROW a
memory
above 640K). It's this use of the page frame by
New QEMM 7takes the best of the new DOS 6
100
WINNER
YEAR
Stealth
that
lets you set up your PC with amouse, CD
eatures into account, finding ways to give you more
ROM,
sound
board, anetwork such as Novell
.-ree memory for your program while taking full advanNetWare,
reserve
8-24K of extra memory for optimal
age of DOS 6. One new QEMM 7feature DOS-Up
MS
Windows
performance
use all of DOS 6's
noves the DOS 6kernel, its data and resources to
1992
11311
memory-hungry
utilities
and
still have more than
nemory above 640K (this feature also works with DOS
Ii
VIE
II
VIE
630K
available
for
your
programs.
(Compared to DOS
EVIE
3-51 freeing 7-70K Another new QEMM 7feature
READERS'
immuczum,
USÂHuUOlIH
cum-- 112UDIZMIM 6's 527K available in the same configuration, after
itealth DoubleSpace, frees 40K of the memory
using MemMaker).
tddiesses used by DoubleSpace and makes them avail- Prior ti'rsi(nb ( I (111,11 toil jug almut

-•
-e‘r

DOS 6Giveth; DOS 6Taketh Away

.

i

Easier to use for Novices,
More Power for Experts;
More Memory for Everyone

every competition in sight as well as
tble for other drivers and TSRs. Both features ensure
remaining the #1best-selling memory
hat the all-important memory below 640K is free for
manager 5years straight
/our programs. And QEMM 7's seemingly small feature
)f supporting DOS 6's multiple configurations gives you the flexibility
ind ease of setup that you expect. (MemMaker doesn't work well with
Our seventh-generation thoroughbred QEMM has improved ease-ofhis important DOS 6feature.) That why it makes more sense than
use, with Express Install and Help features. And for power users
.,ver to put your money on the best memory manager—QEMM.
Advanced Install and editable parameters and troubleshooting hints.

Page Frame: the Key to Your Future

['here's been alot ot talk about our patent-pending Stealth technology.
ealous talk, mostly. Because nobody else can touch its performance.
)ur Stealth ROM feature pioneered in QEMM 4frees 48-115K of ROM
iddresses for use by TSRs and drivers. Our Stealth DoubleSpace
eature, described above frees another 40K And as you might imagine
here's more to come.

And QEMM 7comes with Manifest, the award-winning memory
analyzer—enhanced for more flexibility—from Pentium testing to laptop battery reporting; network analysis to editable configuration files.
The new and ever more exciting capabilities coming to your PC
will all compete for memory with your favorite application% TSRs and
drivers. And that makes QEMM 7the front runner in your efforts to get
get the best performance out of your PC today—and tomorrow.

uarterded( Office Systems 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219
âmrterded( International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380
QEMM User£ upgrades are available from dealers.
You can also buy direct from Quarterdeck Call (800)351-3222 ert 1D7and ask about ourspecial Game Pack offer with your upgrade!
How ewe the dun numh, CPU-486/33 ALR rower/ busmesa VEISA machine slopped wIth 16 net: of RAM and ninon% MSDOS 6. Comparisons were done using the fdlowmg memory managers: QEMM 7, QEMM 6Q MSDOS 6MernMaker. In adehnon to the dnver tor &Wend
requded hy each memory manager. the following drivers, DOS resources and programs were loaded for Al comparisons: in the CONFICSYS file:
VER.EXE., DOSMIGH, FILES=20. BUFFERS= la STACKS-0.0, MVSOUNDSYS SND13102SYS, SLCDSYS, DOS SHELL=statement in the
ALTOEXEC.BAT Ile VSAFF., MSCDEYL UNDELETE I.SLCOM, NE2r00.COM, IPXODLCOM, SETA OR EMSNETX. MOUSE COS, SMARTDRV.COM PRISCCAP.COM.
D1993 Quarterdeck Office Systems Trademarks. property ol their nmpective owners
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Jordan
KHALDOON TABAZA

Windows
on Arabia
rabs take great pride in
their language. It remains the
most important cultural factor
bringing together more than
215 million Arabs living across
the Middle East. Its flexibility
and variety make it asource of
beauty and creativity in Arab
literature and art. But for many
years, the technology enabling
the use of Arabic in computing lagged. Now, thanks to Microsoft and ahost of Middle
Eastern software companies,
Arabic is catching up fast.
Arabic differs from Latin
languages in many aspects, the
most important being that it is
written from right to left. Also,
Some Arabic characters are
connected to each other, and
the shape of acharacter usually differs according to its location in aword. Some characters have up to four different
shapes. Another important aspect of Arabic is its use of diacritics over certain characters.
The pronunciation of the character— and the meaning of the
word containing that character— differ according to the diacritic imposed over it.
Early attempts at "Arabizing" software involved writing
pure Arabic applications from
scratch using English programming languages and operating systems. Producing
Arabic characters on acomputer screen required adding
about 65 new characters to the
usual Latin ASCII code. Writing programs from scratch,
however, proved to be atedious and financially unrewarding job.

48

BYTE

JULY 1993

Arabization really
took off with the
concept of "transparent Arabization": producing a
software layer that ran over the
existing version of DOS and
let the user write in Arabic using existing Latin applications.
Because of widespread piracy,
the first transparent solutions
included pieces of hardware
that converted Latin characters
in the original application into
Arabic characters.
Many companies in the Middle East established their own
Arabization layers. They used
cheaper and easier-toinstall
software solutions to run over
DOS. A program called Nafiatha from 01 Systems in
Bahrain is the most popular.
Another successful Arabization shell, from aCairo-based
company called al-Alamiah,
was unique in offering the first
Arabic spelling checker. Microsoft also recently released
an Arabic support disk that will
accompany DOS 5.0 and DOS
6. These different methods for
Arabization have caused incompatibility problems for
users and deprived developers
of asolid platform to develop
Arabic applications.
On the GUI side, Macintosh
users had astrong version of
the operating system developed
by Apple in 1986. PC users,
however, had to wait until 1992
for Microsoft to provide Windows 3.1 with Arabic Language Support.
Windows 3.1 with Arabic
Language Support has Latin
menus and messages but provides adegree of transparent

Arabization that lets users use
Arabic in most Latin applications. It also provides compatibility with existing Arabization systems and an Arabic
version of Windows Write.
Most important, it provides a
solid platform on which developers can write purely Arabic
or Arabic-aware applications.
Microsoft Windows 3.1 with
Arabic Language Support is just an enhanced
version of the original
English release, but
Microsoft promises
more direct support for
Arabic. The first version of Multilingual
Windows, which was
slated to be available
in June, will be afully localized Arabic
Windows.
This release will give
Arab users an early
taste of the technology
planned for the forthcoming
versions in other languages. It
will let users with only one
copy of Windows install and
use as many languages as they
wish. Users can purchase various Language Kits and switch
to different languages on the
fly. Arab users, for example,
will get abasic English-Arabic version of Windows. Later they can buy additional kits
for languages such as French
or Japanese. •
Khaldoon Tabaza is an Amman based computer writer. He can be
reached on BlX do "editors."

The Middle East is one
of the fastest growing
computer markets. So it's
not surprising that the
first version of Microsoft's
Multilingual Windows
(above) is an Arabic
version that includes
localized menus and
error messages.
MANUEL KING . 1993
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Quest for the Silicon Grail
HUGH KENNER

ARTISTIC INFLUENCE

D

aniel Crevier's AI: The Tumultuous History of
the Search for Artificial Intelligence comes
from awriter whose reputation doesn't ride on Al's
success or lack of it. Not that he'll conceal his fervent
belief in its future; but he doesn't believe either that
the Weizenbaums and Dreyfuses need sweeping under
the rug.
Crevier, aCanadian professor of electrical engineering, is founder of afirm "that uses artificial intelligence to let computers see through TV cameras."
That suggests an expert system, and nobody, not even Hubert Dreyfus, denies that
they can do useful things right now. Whether or not their lookup-table facility
equates with intelligence remains adifferent question.
Crevier is also qualified enough in Techspeak to interview aMinsky, aSimon,
or aMoravec and understand what's being said, and his narrative that starts in the
age of von Neumann proceeds with easy clarity through the bold visions of the
sixties, through the setbacks of the seventies, and all the way to three possible futures for The Computer.
(Those scenarios? I. Wholly bad: Machines will take charge altogether, like
2001's HAL, and in the scariest version they'll take charge of our weaponry. 2.
Still ungood: They'll take charge of those of us who already get shortchanged and
eavesdropped on, thus making present imbalances still worse. 3. Music, please!:
They'll open the heavenly gates.)
True, heavenly gates seem at present out of reach. As of now, "The world
chess champion is still ahuman being," and "A hundred-thousand-dollar prize for
the discovery of anew mathematical theory by acomputer remains unclaimed."
So two 1957 forecasts of Herbert Simon's are still unfulfilled.
No denying that progress has been slow by those long-ago standards. Crevier
is right to dwell on the slow and tight hardware of three decades ago: the punchcard access to atorpid CPU and afew kilobytes of RAM. He's right too in conceding to the Dreyfuses that conceptual difficulties were always underrated.
(Can alifetime's experience, acquired in many contexts, really be simulated by
dumping encyclopedias down afunnel in the genie's head?) He's still optimistic.
Quick Bits
Enough already. you're saying, of books about the hacker underworld. Yes, I
know; but here's areally fresh one: Approaching Zero by Paul Mungo and Bryan
Clough. You may want to save their case histories till next winter's crackling fires.
"The Bulgarian Threat" is an especially fine chapter.
"The Illuminati Conspiracy" is another.
AI: THE TUMULTUOUS HISTORY
OF THE SEARCH FOR ARTIFICIAL
And from page after fervent page of The Green
INTELLIGENCE
PC, we may glean that 9.3 million trees are cut down
Daniel Crevier, Basic Books,
ISBN 0-465-02997-3,
annually to feed computer printers, or that there are
$27.50
more floppy disks in the world than people. There's
also much advice, such as how to refill ink-jet printAPPROACHING ZERO
er cartridges cheaply. You get ahypodermic syringe
Paul Mungo and Bryan Clough,
Random House,
and find " the tiny pinhole at the top of the cartridge"
ISBN 679-409-386,
and inject "fresh ink from abottle of standard Shaef$22
fer or Scripto." I've no idea whether this is sound
THE GREEN PC: MAKING CHOICES
advice or not. You might ask Al Gore. •
THAT MAKE ADIFFERENCE

Hugh Kenner is Franklin and Callaway Professor of Eng
lish at the University of Georgia. You can contact him on
BIX as "hkenner."

Steven Anzovin,
Windcrest/McGraw-Hill,
ISBN 0-8306-4311-7,

Electronic Library of Art
Ebook, Inc., 32970 Alvarado- Niles Rd., Suite 704,
Union City, CA 94587, ( 5101 429-1331,
fax ( 510) 429-1394, S99.95 per volume

W

ith its Electronic Library of Art series, Ebook envisions an impressive set of CDs covering "the history of art,
from primitive cave paintings to the most influential works of the twentieth century." The
first five installments of the library for Windows, Mac, and VIS (Video Information System) platforms, and asixth CD scheduled for
release later this year, represent asolid foundation for this panoramic goal.
The latest release in the series, Impressionism and Its Sources, covers the Impressionism movement of the late nineteenth century. It shares the same simple Windows
interface as earlier entries in the series. A
scrollable window displays athumbnail of
each work. Double-clicking on an image enlarges it and enables more options, such as
reading the author's biography or—in some
cases—viewing the image in greater detail.
You can search by artist, title, medium, date,
school, or object type (e.g., painting or sculpture). For added atmosphere, you can peruse
the paintings while listening to classical music of the era.
An introductory essay relates the spirit of
rebellion shared by the seminal Impressionists
who banded together and defied the art establishment of the day. Short biographies cover the major artists' life and work. But the
images themselves best tell the story. The
paintings reflect the revolutionary style of the
Impressionists as they used light and color in
new ways and imbued common people with a
romantic aura formerly reserved for sacred
images. The important artists are well represented in over 1000 images.
Ebook has done amasterful job compiling
this series. The next CD will include art depicting Greek and Roman mythology. The
Electronic Library of Art is an excellent reference work and agreat way to spend an evening.
—Stanford Diehl
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PROTECT YOUR
SOFTWARE

O
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NO BUTTON,
NO ACCESS.
Dallas Semiconductor is re-shaping the world of software
protection and distribution control with anew family of
microchips called Buttons. We put the lid on software
piracy by packaging microchips in button-shaped, stainless
steel cans. The chips contain missing but critical
information to make the software run.
We offer avariety of Authorization Buttons and features so
you can select the level of protection and price point that
are right for you.
Security Continuum
Unique Read/Write Password Expiration
Decoy
Serial#
Memory Protection
Timer
Responses

DS1420 ID Bunon

THE INCREDIBLE SHRINKING IMAGE
FRACTAL IMAGE COMPRESSION by Michael Barnsley
and Lyman Hurd AK Peters, ISBN 1-56881-000-8, 549.95

Authorization Button.
Call 800-258-5061

Button Type

Reviews Books & CD-ROMs

X

DS1427 Time Button

X

4K bits

DS1425 Multi Button

X

2K bits

X
X

X

Snap In, Snap Out
Authorization Buttons interface to the installed base of
100+ million PC's via the DSI410 Button Holder. They
simply snap in and out. The DS1410 accepts two Buttons
concurrently.

ccasionally atechnology appears that's so new, different, and conceptually odd that it is difficult to grasp the
idea. For me, fractal image compression is one current example.
At one level, Iunderstand that the basic idea of naturally repeating fractals lends itself to data compression. At the same time,
however, Iadmit to having no idea how this idea is reduced to
practice.
Fractal Image Compression by Michael Barnsley and Lyman
Hurd provides more information about this technology than the
casually interested will care to know. This is no light overview,
but aserious discussion of the mathematical foundations beneath
fractal compression.
You'll spend along time working through the mathematics
in this book, but not all the discussion is left for the mathematicians. Barnsley and Hurd reduce each algorithm to strictly functional examples written in C. All the expository code is quite
small (typically apage or two). I'd like to see an accompanying
code disk, but the examples are not too large to be entered manually.
Other compression methodologies, such as Huffman and arithmetic encoding, are also presented as mathematical discussions
with expository C code. So too is adetailed investigation of transformations: scaling, rotating, moving, and stretching in two and
three dimensions.
Fractal Image Compression is an excellent treatise on the
leading edge of compression technology by the people who created it. There's one catch: The actual fractalcompression algorithm included in the book is protected by apatent. If you're
going to do more than play with it, you'll need alicense from
Iterated Systems.

Toward a Dongleless World
New computers that accept Buttons directly, including
palm and notebooks, are being designed at OEM's today.
Our Dongle Trade-In Program will help in your transition
to this world. With an approved
application, we'll pay you $ 7.00
for each dong,le that you
Dongle
trade in for an Authorization
Trade- In
Button and Holder. This offer
Program
is good until August 31,1993.
The one-piece price for the
\
DS1420 is $4.35; volume
discounts apply.

We're Serious About Security

11,
111111e

At Dallas Semiconductor, we design and manufacture our
own microchips. And we're the only ones in the software
protection business who do. Sixty intricate process steps
and a64-bit unique registration number lasered into each
chip prevent duplication.
To learn how to button down your software, give us acall.

DteLLAS
SEMICONDUCTOR
4401 South Beltwood Parkway, Dallas, Texas 75244-3292
Telephone: 214-450-8170 FAX: 214-450-3715
MO
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—Raymond GA Côté

DO-IT-YOURSELF CD-ROM
PUBLISH YOURSELF ON CD-ROM ( WINDOWS, MAC, OR UNIX)
by Fabrizio Caffarelli and Deirdre Straughan Random House Electronic
Publishing, ISBN 0-679-74297-2, $ 50

ublish Yourself on CD-ROM is based on the assumption
that inexpensive and easy-to-use CD-recordable technology will free the repressed publisher in all of us. Apparently,
Caffarelli and Straughan run with aricher, smarter crowd than
most of us. CD-recordable technology has certainly made rolling
your own CD-ROMs easier and more affordable, but the entry fee
can easily run over $8000, and the task requires
more knowledge of file formats, device drivers,
and publishing principles than the typical novice
possesses.
The authors' missionary zeal, however, does
not diminish what is actually agood introductory
guide to self-publishing on CD-ROM. To help you get started, it
even includes image-formatting software, called EasyCD, for

7.4a

e
Deliver
Computing Know How
Bundled wit

TEMPEST
Colphical 5.11
Software
aS29.9!
value

FREE
PC Intern
A literal encyclopedia of DOS knowledge. This book is a
completely revised edition of our bestselling PC System
Programming book which has been read by over 225,000
programmers worldwide. Whether you want to program in
Assembly Language. C, Pascal or BASIC, you'll find
dozens of practical working examples in each of these
languages.
#B145. ISBN 1-55755-145-6.
$59.95 with companion disk.

EXCEL for Science

Upgrading &
Maintaining Your PC
Turn your PC into ahigh performance screamer!
Whether you're adding memory or a hard
drive, aCD-ROM or asound board or upgrading
an XT to a386 or 486, this book shows you
how. Includes companion diskette of utilities
and System Sleuth Tm diagnostic software that
helps you analyze your systems performance.

DOS6.0Complete • Special Edition
This is the practical user's guide to DOS 6.0. Over 1100
pages of helpful hints covering everything from installation
to DOS 6.0's new utilities - MemMaker, DoubleSpace,
Anti-Virus and Defrag. Also includes acompanion disk
with Tempest - agraphic shell for DOS 6.0 that lets you
click, drag and drop!.
#B 1 &2. ISBN l -55755-182-0.
$39.95 with companion disk.

#B 167. ISBN 1-55755-167-7.
$34.95 with companion disk.

& Technology

This book/disk combination focuses
on the users of Excel beyond the normal
business uses of this powerful software,
Physics, Chemistry, Technology,
Ecology, Statistics, Social Sciences &
Mathematics.
#BI96. ISBN 1-55755-196-0.
$34.95 with companion disk.

Sound Blaster Book

The 486 Book

Multimedia Mania

Newly revised, this book is an in-depth
guide to using the Sound Blaster,
from
installation
to
custom
programming. Includes an overview
of the different Sound Blaster cards,
many specific software products and
much more. Also includes simple MIDI
system to use with your Sound Blaster.

Explains the features that make this
processor so advantageous- the
memory capabilities, the math
coprocessor, the specialized software
that maximizes the CPUs performance
and more. Find out why the 486 is
replacing the earlier processors. PC
INFO program and System Sleuthn4
diagnostic software included the an
companion diskette.

Learn the basics from adding CDROMs and sound boards to making a
MPC system. Includes CD-ROM with
over 400 megabytes of sounds,
graphics, animations, samples and
techniques. Experiment with several
commercial multimedia demonstrations.Valuable coupons from major
software publishers worth over $600.00
inside. Register your book and get a
free jewel case.

#B 181. ISBN 1-55755-181-2.
$34.95 with companion disk.

#B183. ISBN l-55755-183-9.
$34.95 with companion disk.

Order Toll

1- 800-451-

Please rush rte the following boats,
PC Intern

Available at: B. Dalton, Barnes & Noble,
Bookstar, Bookstop, Waldenbooks, Crown
Books, Software Etc.. CompUSA, Computer
City Superstores, Fry's Electronics, Computer
Literacy, Tower Books, Stacey's, and other
retailers nationwide.
In Canada at: Coles, W.H. Smith Books,
Classic Bookshops, and London Drug. Call or
write for our free cata ,og of PC Books.

$59.95 ea

Upgrading & Maintaining

$34.95 ea

005 6.0 Complete 5E

$39.95 ca.

Excel for 5cl. & Tech.

$34.95 ea.

Sound Blaster Book
The 486 Book

$34.95 ea.
$34.95 ca.

Multimedia Mania

$49.95 ea.

Subtota
MI orders include 4% sales tar

Abacus

fil

Dept 87, 5370 52nd Street SE Grand Rapids, MI 49512
Florin: (616) 698-033e• FaX: (616) 698-0325

Circle 61 on Inquiry Card
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US áCanada add $5.00 shippinu.
Foreign orders add $13.00 per item:
Total amount (US funde,

#B166. ISBN 1-55755-166-9.
$49.95 with companion CD-ROM.

For fast delivery Order Toll Free 1-800451-4319 Er. 27. or FAX (616) 698-03J1
Or mail this coupon to: AWJCUS, 5370 52nd Street 5E, Grand Rapids, MI 49512
Method of Payment:

0'
ilea

Master Cara

J '', ni.EII >press

U

Check /

Ca rd#:IIIIIIIIIIIIIIIIIExpires:

/

Narre:
Company:
Address:
City:
Phone#:

State:

Zip:

Faxe:

0 Yes, please rush your free catalog of PC books and software.
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SOLID STATE

Disk and Drive
Emulators

Windows, DOS, Mac, and Unix on CD-ROM. This bundled software explains the book's relatively high price. EasyCD is no
match for professional premastering software such as Dataware
Technologies' CD Prepare, but it serves well as abeginner's
tool.
The authors cover all the basics of standards, hardware, and media in acomplete, easy-to-understand manner. The book goes
an extra mile with its advice on setting up your application,
complete with multimedia files, for publication. It explains how
to assemble the tools and possible licenses you need, and how to
estimate production costs. A hypertext version is on the bundled
CD-ROM.
The book has two weaknesses, if you ignore its early hyperbole.
First, it provides almost no examples. Caffarelli and Straughan
could have created asample application to produce on CD-ROM
and used it throughout the book. Second, after exhorting their
readers to dive right into the world of CD publishing, the authors shrug off what is arguably the most vital information they
could have provided: how to sell your completed product. Instead, they sagely tell you that you need help in this area and list
four distributors.
If CD-recordable technology has stirred the publisher in you,
Publish Yourself on CD-ROM, with the EasyCD software, is arelatively painless way to experiment. If you decide to take the next
step, however, you will need to find better sources of information
on selling and promoting your products.
—Michael Nadeau

• Proven Performance! For OEM/Military,
Embedded Systems, Diskless/High
Performance PC's, CAD/CAM, Industrial
Control, Medical, POS, LAN's, etc.
• High Capacity Models ( PCF/PCM)
• Low Cost Models ( FERO,E/2-SR/
Special OEM)
• Dual Mode Emulation Models ( PCF,
PCM/2, PCE/2)
• Autoboot Capabilities, all models
e MS DOS/DR DOS/E-Venix OS Support
• NEW! PCMCIA models (PCM,
PCM/2) and accessories
• • •

CIJRTIS, INC.

Industry Leader in Disk and Drive
Emulation Products
418 W. County Rd. D • St. Paul, MN 55112

612/631-9512
FAX 612/631-9508
DR DOS is atrademark of Digital Research; MS DOS is atrademark of Microsoft

Ever seen agrown pirate cry ?
Just plug this in ... and watch

PARADOX BY EXAMPLE

MEMOPLUG'
1he amazing Sol tware protection system based on a
hardware plug. Contains read-write programmable
memory. This system is practical and easy to use for
both programmer and end-user. Supports various
programming languages, operating systems and
types of computers.
U-PLUG"'
The premiere protection plug for UNIX systems
that connects the standard serial port of computers
and workstations.

Design: Zamir studio

.te,
tts

CLOCKPLUG'
This unique Timelimited software protection system' ,
based on aplug containing areal-time clock. It allows
users limited execution times for leasing and demonstration
applications.
Apassword system allows you to rewind the clock by telephone
Tel: 1 (800) 677 1587
Tel: (407) 682 1587 Fax: ( 407) 869 1409
South Africa:

LionSoft Tel: 011 640 6002

Holland:

M.H.P

France:

C.T.I Tel: ( I) 47 38 16 17

Spain:

Economic Data Tel: ( 34) I442 28 00

Tel: ( 31)440612916

Czeck Republic .PC Kompas Fax: ( 42)2
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EliaShim
MICROCOMPUTERS

5Haganim, P.O. Box 8691
Haifa 35022 ISRAEL
Tel- 972-4-51611 I
. Fax: 972-4-528613

Currently looking for international distributors
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reat beginnings are not the strong suit of Paradox for Windows Developer's Guide. There's agreat deal of fat here—
in both its wide-margin layout and its content. The authors waste
space explaining that they're about to explain something, and
the book would have been just fine
without their gushing over Borland's
database strategies. Several appenfor Windows
dixes are equally worthless. NonetheDeveloper's Guide
less, the authors put plenty of beef
into the examples that form the core
of the book. And examples are what
anyone tackling Paradox for Windows
will be looking for.
An enclosed disk contains over 6.3
MB of compressed sample databases, programs, scripts, bit maps, and
other miscellanea. You'll even find
C programs that illuminate the fine art of attaching DLL support routines to ObjectPAL programs. Working through the examples reveals the real worth of the book. Having the live screens
on your computer's display is essential, because some of the
screen shots don't reproduce well in the book.
As adeveloper's reference, this book falls short of the mark. As
acookbook of programming examples, however, it's worth perusing.
—Rick Grehan

Paradox

LANPLUG"
Comprehensive network protection starts with
asingle plug. The LANPlug lets you operate
protected software from any workstation on the
network, while supervising anumber of
authorized simultaneous operation applications.

U.S. office:

PARADOX FOR WINDOWS DEVELOPER'S GUIDE by Lee Atkinson,
Tom Hovis, and Randy Magruder Sams, ISBN 0-672-30105-9, S44.95
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ACouple of Gigs
That'll Play in Peoria.
I

compression, and anative capacity of 1.2 GB,

network operating systems including Novell

PowerTape 2400 is perfect for backing up alot

NetWare«,NetWare Lite - ,LANtastie,

of data, even networks, onto one tape about

3COM °'and IBM' PC-NET. PowerTape is

the size of your hand.

also available in 4GB models as well as NLM

ntroducing PowerTape Series 2400 from
Colorado Memory Systems. With up to
2.4 Gigabytes of capacity using data

At only $ 1,295 including SCSI controller,

transfers data at up to 18 MB per minute.
PowerTape plays to virtually any crowd.
It supports workstation backup from most

and VAP editions.

software and more, PowerTape 2400 is the

Call 1-800-451-0897,

best act in the house. And if you're looking

ext. 327 for aFREE

for apowerful performance, PowerTape

76-page catalog.

POWERTAPE
SERIES 2400

0 1993 Colorado Memory Systems In. AU rights reserved Ponerrape and Colorado are trademarks of
Colorado Memory Systems lnc. All other trademarks are property of their respective companies. PTB-8Y7030493
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You wanted the power to choose from aworld of different applications. DOS applications. WindowsTM
applications. OS/2® applications. OS/2 2.0
gave you the power. And the response was
impressive, to say the least. Over two million
copies shipped in less than one year. More than
1,200 OS/2 applications already available*. But now
you want more. More features. More functions. More
applications to choose from. That's why we're introducing OS/2 2.1.
The new OS/2 2.1 lets you run the latest
Windows 3.1 applications, in addition to the
DOS, Windows and OS/2 applications you can
already run. We've also added TrueType fonts, select
Windows applets, File Manager and support for
Windows 3.1 printer and display drivers, including
32-bit seamless SVGA support. And now you can
start DOS and OS/2 applications from aWIN-OS/2
session, too.
Portable users will be glad to know that
OS/2 2.1 provides industry-standard Advanced Power
I
rWith OS/2 2.1

at the heart of your PC, you can run aworld of DOS,

1116
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There's no need to buy DOS and Windows to run DOS
and Windows applications.

Management (APM) support, to help extend
battery life. We've made the cursor larger so it's
easier to find your place on the screen. And
OS/2 2.1 continues to exploit
Windows and OS/2 applications.
the very latest in technology.
You'll find improved support for
multimedia applications and
penbased capabilities, along
with built-in CD-ROM support
and AS/400® terminal
emulation.
Of course, OS/2 2.1 still
gives you true pre-emptive
multitasking,
superior OS/2
Crash Protection'
and the easy-to-use
object-oriented Workplace
Shell' interface. All the
features that made Version 2.0
an award-winner. But now,
you also get awhole new world
of possibilities.

Introducin
Version 2.1

chance
OS/2 2.1 is now also available on
CD-ROM. It comes with exciting
multimedia samplers, full- motion video
demos and more.

Demand OS/2 2.1
preloaded on your
next PC.

0e.c\i

to run

With our free demo diskette, you
can find out even more about all the

OS/2 2.1 Advantages
Improves productivity
•Now runs OS/2, DOS
and new Windows 3.1
applications.
•New TrueType fonts,
Windows applets,
File Manager.
•Advanced Power
Management ( APM)
support extends battery
life for portables.
•OS/2 Crash Protection and
pre-emptive multitasking.

Easy to use
•Now also available on
CD-ROM.
•Object- oriented Workplace
Shell interface.
Advanced 32-bit
architecture
•Seamless SVGA support.
•Fully exploits latest
multimedia applications.
•Supports CD-ROM,
PCMCIA and pen
technologies.

powerful features OS/2 2.1 has to
offer. For your copy, to find out
more about OS/2 2.1, or to order,
call 1800 3- IBM-0S2.
Cull lor yourfree
demo diskette. In Canada, call 1800 465-7999.

Operate at ahigher level:

To order CD-ROM with fist of OS/2 applications, call Walnut Creek at 1800 786-9907 IBM. AS/400. OS/2 are registered trademarks, OS/2 Crash
Protection and Workplace Shell are trademarks, and "Operate at a higher level" is aservice mark of International Business Machines Corporation.
Windows is atrademark of Microsoft Corporation. TrueType is atrademark of Apple Computer, Inc. 01993 IBM Corp.
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John Michelsen knew what he wanted in adatabase.
After doing his homework, John chose Rairna Database - •
Server as the client-server DBMS for his exciting new
Dominion" Accounting Series.
Raima Database Server is the client-server database of
choice for applications with demanding performance
requirements. It has everything you look for in aclientserver DBMS: ANSI-standard SQL, support for Microsoft
ODBC and SAG client APIs, declarative referential
integrity, and extension modules that allow you to execute
user functions on the server via Raima's embedded reméte
procedure call mechanism.
And ultimately, performance. Raima Database Server
delivers consistently high throughput and fast response
times. We support all the major server platforms, including

NetWare386, OS/2., UNIX. and Windows NT. And Rauna
Database Server gives you all this with prices that blast the
competition—for example, our unlimited user NLM is $8995.

Hit the afterburner with your client-server application.
See what our customers in design automation, workflow
computing, document and image management, geographic
information systems, process control, and vertical-market
solutions already know. For acommercial product or an inhouse project, Raima Database Server is the answer.
In the LIS. or Canada, call:

•Call today for afree 1.800-DB-RAIMA
white paper on Raina
Database Server
In Washington state or international,

call 206-557-0200 Fax: 206-557-5200

AAIMA

Seattle • Los Angeles • Chicago • New York • Australia • Belgium • Brazil • Costa Rica • Estonia • Finland • France • Germany • Italy
Japan • Mexico • The Netherlands • Norway • Russia • Sweden • Switzerland • Taiwan • Turkey • United Kingdom
O1993 Reims Corporation. Reima Database Server is atrademark and Reim is aregistered tradenuut of Rabos Corporation. Other computer and software names are trademarks or registered
trademarks of their respective holders. Minna Corporation, 1605 NW Sammamish Rd. Suite 200, Issaquah, WA 98027 USA. Millennium Software, Inc.. 4223 Centergate, San Antonio, TX 78217
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very day, more and more
MIS managers are downsizing their mainframe and
minicomputer applications
to client/server architecture. However,
big-iron applications sometimes require
more processing power than your server can deliver. And applications such
as image processing and full-motion
video require more network bandwidth
than Ethernet or token-ring networks
can currently provide. To overcome the
barriers to using such applications, you
can try arelatively inexpensive network
design approach called aPC cluster.
A PC cluster uses asmall, high-bandwidth network to group together highend computers or workstations to serve
as ahigh-capacity extension of your existing network. While an Ethernet or token-ring network typically provides you
with file- and resource-sharing capabilities, aPC cluster is used for problemsolving applications, making it more of
money. For example, rather than readistributed system than acomputer
placing your low-bandwidth network,
network.
Do you need more
you can continue to use it for client sysPhysically, aPC cluster resembles a
tems and such operations as database
processing
power?
standard network, but instead of 10processing and E-mail. The PC cluster
Mbps Ethernet or token-ring topoloHow about more
connects to the low-bandwidth client
gies, you use a 100-Mbps network to
network through standard network inloosely couple your high-end workstanetwork bandwidth?
terfaces on cluster machines, allowing
tions. The combined processing power
the systems on the client network to obof the clustered computers and the highYou can turn your
tain access to cluster data.
bandwidth interconnection creates a
existing network into
Three key components are neceslarge server capable of processing apsary for building aPC cluster. The first
plications that were once beyond the
a PC cluster.
is any type of network that is capable
scope of your server and network. The
of asustained 100-Mbps data transfer
novelty of aPC cluster is that it lets you
rate, such as afiber-optic network. Second, you need acomputer
exploit intermachine connections for special-purpose, multithat has sufficient bus bandwidth to handle distributed CPU
processor, and network-intensive applications, such as image
processing and to drive the network. Finally, you must have
processing and full-motion video.
software to control network and PC-cluster data transfers. A
Since you build aPC cluster around the computers that you al33-MHz 486-based computer augmented with an IEEE 1296
ready have, your existing software runs on it without modificabus would satisfy the computer criterion, but the PC-cluster
tion, and your program development team has afamiliar platconcept is applicable to avariety of microcomputer platforms
form with which to write new applications. It also saves you

Feature
WHAT'S A PC CLUSTER?
APC CLUSTER IS a
network design that
creates alarge server
by linking workstations through a
high- bandwidth
network.
APC CLUSTER IS a
way for you to
downsize complex
applications that were
once too huge for
your server
to handle.
APC CLUSTER IS built
with the computers
you already have,
giving you afamiliar
development platform
that runs your existing
software.
APC CLUSTER IS
adevelopment
platform for
multiprocessor
applications that take
advantage of highspeed networking.
APC CLUSTER IS a
high-powered, highspeed extension of
your existing network
that specializes
in problem-solving
applications.

work. Configuring ‘I
system around the
Multibus II is simple,
because the messagepassing interface deFEATURE
BENEFIT
couples CPUs from
data transfer overTransfers small control and
Keeps intermachine communications
head, resulting in a
interrupt messages
efficient by sending status signals rapidly
320-Mbps data transTransfers data messages as small
Moves data at high speeds without
fer rate without any
as 20 bytes and as large as
software overhead or CPU
intervention by the
16 MB
fragmentation, preventing networkcentral processing
perfonnance slowdowns
unit. As aresult, its
overall speed is suffiConnectionless mode and lowMakes it easy to write applications and
overhead transaction management;
cient to drive the PC
dish drivers; applications can be
supports out-of-order responses
partitioned over cluster CPUs
cluster's high- bandwidth interconnection
Asynchronous interfaces with
Gives you aNetBIOS-like interface and
as close as possible
nonspecific and specific buffer
flexible buffering; eliminates copying
to its physical limits
preposting
data blocks
while also avoiding
excessive CPU overhead, which would
slow down system performance.
incorporate aworkstation computer into
The Multibus II backplane can support
the backplane chassis, you can use it as a
up to 21 processor cards, so you can tailor
front end to other chassis cards, such as
it for specific applications. Because of the
the CPU and 110 modules, without addidecoupled, packet-switching nature of its
tional external cabling and packaging.
message-passing protocol, concurrent I/O
transfers at the local cards' maximum
Communication Controls
bandwidth are possible. This makes for an
To ensure that the computers in your PC
attractive I/O environment. You could, for
cluster are able to use their high-speed inexample, load up the Multibus Il with seterconnection effectively, your PC-clusrial communications cards and build an
ter intermachine software must use adata
enormous modem server at acost of about
transfer protocol based on the bus back$200 per communications port.
plane message passing. Such aprotocol is
A computer built in compliance with
said to be "lightweight," meaning it's not
the IEEE 1296 format enables you to conCPU-intensive or laden down with transfer
struct compact PC clusters. For example,
management functions.
you can fit 16 such computers into an enThe transfer protocol will let you transclosure no larger in volume than one or
fer both small-block ( i.e., blocks as big as
two tower computer cases. Further, if you
20 bytes) and large-block ( i.e., blocks as

Transport Protocols

A486- Based PC Augmented with Multibus II
Workstation ISA buà

operating in the client- server environment.

'"

interface

Bus Bursts Data
The IEEE 1296 bus, also called the Multibus II. is well suited for building aPC
cluster. The Multibus II is a32-bit synchronous bus with parity and designed
with stringent electrical and mechanical
specifications, making it highly reliable.
Because it is so reliable, you can load it
with processors and peripheral controllers
and not have to be concerned with unwanted interactions resulting from electrical interference.
The Multibus Il features backplane message passing, which, due to its efficiency,
lets you build ahigh-speed, compact net-
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Multibus II

PC-cluster Interface software 0 decouples the CPU from transfer overhead and uses a
backplane message-passing protocol, enabling concurrent I/O data transfers at maximum
bandwidths. O Aworkstation sISA bus doesn't have sufficient bandwidth to push data fast enough
for I/O-intensive operations. But under applications-software control, a320-Mbps Multibus Il bus
can assume I/Ointensive operations. Routine system tasks are left to the ISA bus.
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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.

It has all the advantages of alaser printer. True Adobe
PostScript' Level 2, networkability, Pantone colors, speed

And though we've become the award-winning leader in

and price. ( Did you notice it's only $ 3695, slightly below

color printers by frequently outdoing the

unheard of?) And when you add to that extremely high

competition, this time

materials capacity and sparkling TekColor" output—not just

we've even outdone ourselves. Introducing our
newest business work
group color printer.

deiree

any color, but the indisputably best color in the business—
you've got something even better than our previous best.

The eye
when it sees Slack
and white.

The eye
when it sees color.

The Phaser 200 is compatible with virtually any business
software and can print two colorful pages per minute. No,

Which is quite afeat.
So stop by your nearest Tektronix dealer or call us at
800/835-6100, Dept. 28J for afree
output sample. For faxed infor-

not two minutes per page—two pages per minute. And

mation call 503/682-7450,

even at aspeed like that, it still manages to print eye-catch-

ask for document # 1223.

ing color on common laser paper or transparencies using a

You won't find another

separate input tray for each. You select the medium you

business investment that

want at your computer keyboard. And it switches automat-

looks this good on paper.

ically from user to user just as easily, using its parallel, serial,
AppleTalk" or optional EtherTalk" and Ethernet ports.

—__J I

x=m

Tektronix

Phaser is atrademark of Tektronix, Inc. PostScript is atrademark cf Adobe Systems, Inc. All other marks are trademarks or registered t-ademarks of their respective companies.
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Feature
big as 16 MB) data messages directly to
or from the transport-application buffers. It
must do so without CPU intervention and at
the 320-Mbps Multibus II backplane data
transfer rate. Its transaction mechanism
must support out-of-order responses and

asynchronous interfaces with nonspecific
(i.e., apool of buffers) and specific (i.e., a
designated buffer) preposting capability.
When designed in this manner, the
transport protocol lets you build applications that are partitioned over your cluster

PC-Cluster Connectivity
In addition to a

NetBIOS
Cluster LAN driver
Cluster transport
driver

special-purpose
application, PCcluster computers
run NetBIOS and

NetBIOS
Cluster LAN driver

network drivers for
both the PC cluster
and Ethernet.

Cluster transport
driver

Cluster PC

2==7111k,
100-Mbps PC-cluster interconnect

Ethernet

A PC cluster creates a
large server by combining
the processing power of
several high-end PCs
linked by ahighbandwidth, 100-Mbps
network. A standard
network interface
connects the PC cluster to
a low- bandwidth Ethernet
network, allowing the
Ethernet client PCs to
access cluster data.

Client PCs use
the lowbandwidth
Ethernet for
E-mail and

NetBIOS

database
operations.

Mal

7 1111111111111
With NetBIOS running
on client PCs and PCcluster computers,
applications can be built
that transparently
access resources and
data located on a
clustered PC or on an
Ethernet network.

1111111111111111

1111111111MM

Ethernet card

A NetBIOS interface permits applications to transparently access acomputer in the PC cluster or
acomputer re.suling on an external network.
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CPUs. This means that you can use the
transport protocol for those parts of an application that require high-bandwidth communications, leaving routine network operations to be handled by NetBIOS.
For example, you can design an OCR
scanning application in which only the
large-block images are transmitted over
the PC cluster and the rest of the data is
sent via Ethernet. A typical Ethernet network fragments data into small blocks before shipping them across the network.
The larger the OCR application's image,
the more data Ethernet has to chop into
blocks, and the more blocks it has to ship.
These operations degrade performance,
because they monopolize your CPU and
choke your network bandwidth. But aPC
cluster can send the OCR application's
images in one large block over the highspeed connection, freeing the CPUs and
Ethernet for other jobs.
Using aPC-cluster design, you could
build the OCR image-processing system
using as few as nine 486-based PCs to
process, compress, and store scanned images, and you could use one PC to act as a
file server (assuming that an uncompressed
600- KB image requires approximately 3
seconds to compress on a486-based computer and that three images must be
processed every second to keep up with
the scanned image input). The large-block
transfers to the file server's SCSI disk array and across the PC-cluster interconnection would free up enough bandwidth
so that the file server could feed the systems executing the compression algorithms
at apace that would satisfy the application's requirements.
Furthermore, you could build anetwork
video server capable of serving eight clients simultaneously. Your base would be
a486 computer equipped with up to four
SCSI connections, multimedia technology (e.g., DVI) to decompress video files,
and up to 60 GB of storage for a1000-clip
video database ( 1MB gives you 5seconds
of playback). Exploiting the cluster's largeblock transfers, uninterrupted 200-Kbps
(which is the minimum for high quality)
video streams are possible.
A scalable video server can be built
with acluster of individual computers
with one or more Ethernet and SCSI controllers. The 100-Mbps interconnection
would satisfy client requests to the video
database. The maximum bandwidth of the
SCSI or cluster interconnection determines
the number of simultaneous clients ( an
expected situation in, say, educational applications). The cluster lets your video
server scale at both the client and videostorage interfaces. Adding aPC to the

OUR COMPETITORS ARE SO
CONFIDENT OFTHEIR PRODUCTS,
THEY GUARANTEE THEM To LAST
A THIRD As LONG As OURS.
why all PCs are not the same.
That there are important
differences in quality. And reliability. And compatibility.
That, in the end, COMPAQ
computers are designed to help
you get more
done with fewer problems.
But we also
know that this

The COMPAQ_Prol Iwo, and all our
affordable computers, feature highperformance processors from Intel.

could sound like an empty advertising promise if we didn't
back it up. So we do.
Because unlike others who
charge for extended coverage,
all of our affordably priced
here's acommon misconception to-

¡

PCs include a3year warranty with one

day that computers are all alike. That

year of on- site service:* Free.

nents. That abox is abox is abox.

ter product can offer abetter guarantee.

they're made from the same compo-

Well, here at Compaq, we have over
9,000 employees who could tell you

And only acompany that offers abet-

For areseller near you, please call us
at 1-800-345-1518.

COMPAQ

© 1993 Compaq Computer Corporation. All Rights Reserved. COMPAQ registered U.S. Paten and Trademark Office. Product names mentioned herein may be trademarks and, or registered trademarks o. their respective companies. The Intel Inside logo is aregistered trademark of the Intel Corporation. '1All monitors shown are covered lw aone- yea warranty. For further details on our limited warranty, contact the Compaq Costomer Support Center. " This service is provided by Contracted Service
Providers and man not be available in certain geographic locations. Certain restrictions and exclusions apply.
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Feature
Four Multibus II Cards and Shared Peripherals
DOS, Windows GUIs,
applications, and
cluster-transport drivers
run on acomputer
connected to a highbandwidth PC cluster.

A second, applicationspecific computer hides

Fast large- block transfers to the
file server's SCSI disk array and
across the 100-Mbps

PC-cluster control and
interrupt messages from
the DOS environment.

A PC-cluster computer with an
Ethernet controller links the
low-bandwidth Ethernet network
and the high- bandwidth PCcluster interconnection so that

interconnecton enable rapid-fire
data feeds from the file server to
the clustered computers running
an application.

computers on either network
can share peripherals and
access data.

111111111111W

IIIIMII1T11111

Ethernet
controller

0.11111.110

100-Mbps PC-cluster interconnection

On aPC cluster. PCs can share bus peripherals. Cluster NetBIOS support redirects hard disk accesses to the cluster PC that runs the file server.
cluster gives you more Ethernet segments

Standard Network Support

work must interface with the PC cluster

or disk capacity.

As mentioned earlier, your existing net-

without modification. Thus, your PC-

APORTABLE
DISK DRIVE
YOU'LL NEVER
OUTGROW.

Valitek sets the standard for the next generation of portable disk
drives with the twit' Valitek PST 2-M0128. It's a3.5" rewritable
magneto-optical system that delivers unlimited portable disk storage.

Simply connect it to the parallel, serial or SCSI port on any PC or Mac, and
store up to 128 MB of data on asingle interchangeable disk. Like every

Valitck, the PST 2-M0128 features an industrial-grade steel case that stands
up to wear and war. It's built to east in toda' , hard knock
portable environments.

4
,
Is

If you can't afford to lose a

single bit of data, get a lalitek - ' he
men PST 2M0128 or abest-sclliwz
‘iliirk high "Inh'ilY tal"' dri'''.

1MILT
A
EK
100

University Drive, Amherst, MA 01002

CALL: 1-800-VALITEK

or

413-549-2700

FAX: 413-549-2900

1row
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The New
Generation
Monitors
View Sonic's New Generation is everything high
performance monitors should be... and more.
The ViewSonic 15, 17,20 and 21 produce
remarkably crisp, sharp screen images with
enhanced vibrant colors. Some advanced
innovations include ergonomically designed
drop-down digital control panels, special
screen coatings, the ViewMatch - color control
system, and resolutions up to 1600 x1280
non-interlaced.
The biggest surprise of all is the price— much
less than you'd expect to pay for such
astounding quality
Call ViewSonic at 800-888-8583 for
information on our award-winning monitors.
Welcome to the New Generation.
'
liesSonic
15

‘iewSonic
17

liewSonic
20

ViewSoalc
21

15"

17"

20"

21"

Dot Pitch (mm)

0.28

0.28

0.28

0.26

Horizontal
Frequency (KHz)

30-64

30-82

30-82

30-82

a

a

a

76

76

Screen Size

1600 x1280
Non- Interlaced
Maximum Refresh
Rate (Hz) at
1280 x1024 NI

60

76

Flat Square Screen

a

a

ViewMatch - Color
Control

a*

a

II

a

Low Radiation
(MPR1I)

a

u

a

a

a

ViewSonic®

20480 Business Pkwy Walnut, CA 91789
Tel. (909) 869-7976 Fax (909) 869-7958

ViewSonic 21 screen image by SPATIEL TECHNOLOGY INC., Boulder, CO. Created with
AC1V Geometric Modeler and rendered with Visualization Husk.
'Color temperature select 93001( or 655crK only.
AU product and brand names are registered tradema& of their registered companies.
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Feature
cluster DOS software needs aNetBIOS
interface to ensure that your applications
can communicate across the PC-cluster
backplane just as they do over astandard
PC network. A NetBIOS interface also
permits applications to transparently access another computer in the PC cluster
or one residing on an external network.
Intel offers OEMs PC-cluster DOS software with acontrol-block interface that's
similar to the NetBIOS NCB ( network
control block). Its MPCB ( message-passing control block) is passed via asoftware
interrupt to the message-passing driver,
and the MPCB uses the NCB's asynchronous notification-routine technique to return completion status and to deliver newly received messages. If you're familiar
with the NCB interface, you'll be able to
work with the MPCB interface easily.
A Windows/NetBIOS interface allows
you to use Windows DDE protocols between computers in the PC cluster. You
can extend the Windows environment with
aWindows process to field DDE messages
and route them over the network as needed. Because the DDE router is aNetBIOS
application, it runs across any network that
supports the NetBIOS interface.
A PC-cluster NetBIOS interface also

1
I

allows DDE-capable Windows applications to run across aPC cluster. This application environment lets one or more
computers in the PC cluster perform an
application-specific function and pass userinterface data to another system that executes the GUI. If the front-end computer is
part of the PC cluster, you can create embedded applications that do not require external cabling or packaging of the operator's system.
Sharing Cluster Resources
A PC cluster can share asingle keyboard,
monitor, and drive, aplus in terms of cost
and ease of use. Cluster PCs can also share
asingle backplane Ethernet controller or a
serial communications controller. A diskless DOS-boot capability lets you boot up
diskless PCs across the backplane.
Your PC-cluster software should support the sharing of Multibus II disk and
LAN controllers and bus peripherals. Use
NetBIOS support to redirect hard disk accesses to the computer in the PC cluster
that functions as the file server.
A keyboard and monitor redirector can
also be included in the cluster software.
The redirector would use the PC-cluster
transport to carry out its operations.

Future Applications
Currently, Intel's PC-cluster software supports DOS text-mode graphics programs.
But given the bandwidth of the PC-cluster interconnection, it should be possible
to support bit-mapped graphics across the
backplane as well. This could change your
concept of console monitoring and control. Bit-mapped graphics would let you
observe activities on other Windowsbased systems linked to your backplane.
Further, you could manipulate those machines through Windows on your machine. Thus, instead of Windows-based
virtual machine multitasking, you would
have true multimachine multitasking capabilities.
Since the PC cluster's design is based
directly on existing CPU cores, you'll be
able to adapt your PC-cluster hardware
and software to evolving industry trends.
Additionally, the size and scope of the applications that you can develop for use
with your PC cluster will also follow those
trends.
Michael J. Gutmann is asoftware engineer with
Intel Corp. (Hillsboro, OR). You can contact
him on the Internet at Mike_Gutmann@ccm
.hfintel.com.

DATA COMPRESSION LIBRARIESTM

PKWARE's® Data Compression Libraries' `' allow software developers to add data compression

technology to software applications. The application program controls all the input and output
of data allowing data to be compressed or extracted to or from any device or area of memory.

m
I
I
I
I
I

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with
similar compression achieved by the popular Pl(zIP software, however the format used by

the compression routine is completely generic and not specific to the PKZIP file format.
• Application Controlled I/Ond memory allocation for extreme flexibility.
• Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed.
• Approximately 35K memory needed for Compression, 12K memory needed for Extraction.

• Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc.
• Works with any 80x86 family CPU in real or protected mode. $295.00
• No runtime royalties.
Lae

Mu,can

RUNNING OUT OF EXPENSIVE DISK SPACE?

III

help! Mu' compresses your files to free up disk space and reduce modem

transfer time. You can compress a single file or entire directory structures with a single
command. Compressed files can be quickly returned to their normal size with PKwaly.
Software developers can reduce the number of diskettes needed to distribute their product by

using PIÙIP. Call for Distribution License information.

The Included PK1IP utility lets you store
compressed files as a single self- extracting

I

.EXE files that automatically uncompresses
when run. Only $47.00

II14

BYTE

9025 N. Deerwood Dr.
Brown Deer, WI 53223
(414) 354-8699
Fax ( 414) 354-8559
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PaAttà6e®
WATCOM'm SQL for Windows
by WATCOM
WATCOM m

SQL

BEST
I

WOM

for Windows is a complete

client/server DBMS including a standalone single- user SQL database server. WATCOM SQL for
Windows allows you to develop and deploy singleuser standalone applications, and to develop
applications for use within the WATCOM SQL
Network Server Edition. WATCOM

SQL

for

Windows includes support for the Microsoft Open
Database Connectivity (ODBC) standard for database applications.
List: $ 395
FAX, I, ra #

Ours: $ 299
1683-0013

ABC FlowCharter 2.0
ADS Diagrammer 2.0
Artful Two
AT BiosKit
Borland C++ &
App. Framework
Blinker

SELLERS!

$359
$239
$266

ED for Windows

$129

IBM OS/2 Upgrade

$199

Gauss- 3861

CALL

Iconic guery/W
6549
$259

Logic Gem

CALL

BRIEF
C++/Views

$449
820

Cache86
CA-Clipper Comp. Upg.
CA-RET/Xbase for Windows
CASE:W fin C/MFC/OWL
CHARTIST- 2
Codewright

$149
$199

DaDisp 105
Dan Bricklin's Demo II

$569
$75
$229
$899
$214

DataBoss C
DeScribe Word Proc. for 08/2
Do-Dot

$359
$299
$140

$169

EDT+

$99
$199
$83

Micro- Scope

$399

MS Visual C++ Standard

$137

Professional

$289

Version Upgrade

$129

Comp. Upgrade

$189
879

Multi- Edit
ProBas 5.5

$149

$50

Rescue
.RTLink Plus
SitBack for Windows

$399
$50

SgA: Manager-Win

$799

SgA: Replay OS/2
WATCOM C/C++. 2 v9.5

$50
CALL

Distinct TCP/IP
for Windows
by Distinct Corp.

Defect Control System
for Windows
by The Software Edge

INCLUDES WINDOWS SOCKETS. This award-

Take control of what's bugging you! Defect Control

winning product is the professional program-

System is the award-winning bug tracking tool that
gathers software defect data and generates practical

mer's choice for TCP/IP connectivity in the
TCP/IP Kernel. RPC/XDR Telnet. and FTP are

management reports used to monitor the health of your
software project. Complete Submit, Notification, Update,

the smallest and fastest DLLs available today. Applications developed
with TCP/IP can coexist with LAN Manager, Vines, Pathworks and

ware on time. And easy customization means DCS won't

Windows environment. Windows Sockets.

Query, and Report features help you deliver quality softchange the way you work.

Novell thanks to Distinct's support for Packets, NDIS and ODI drivers.
SDK

List: $ 495

Ours: $ 459

Applications

List: $ 395

Ours: $ 359

List: $695
Ours: $495
FAXcetera # 6011-0001

FAX,,t,ra # 2994-0002

Multimedia Toolbook
by Asyrnetrix
Complete Multimedia Authoring.

Q+E Database Library
(QELIB)
by Pioneer Software

Create your own multimedia applications for
MS Windows. Simple interface and set of ready-

Q+E Database Library provides com-

to-use multimedia objects make it the fastest

plete

database connectivity

to

and easiest way to develop multimedia apps.

Windows and OS/2 applications
using Dynamic Linlç Libraries. QELIB

This award-winning tool provides a complete

can read, insert, update, create or delete database records for the fol-

package versatile enough to develop new applications or put tt new lace

lowing formats: Oracle, dBASE,

on existing ones, with no runtime fee.

INGRES. AS/400 (SQL/400). Btrieve. Excel, INFORMDC. NetWare SQL.
and many more. Gateways supported include: IBM DDCS/2. Micro

List: $695

Ours: $ 529

FAX cetera # 2776-0005

SQL Server,

Sybase. DB2. Paradox,

Decisionware, Sybase Net-Gateway. and Gupta SQL Network.
List: $399
FAXcetera #

Ours: $339
2625-0003

MATLAB®4.0 for 386 Windows
by MathWorks

C Set++ for OS/2
by IBM Corporation

A high-performance, interactive numeric computa-

A comprehensive C/C++ development environ-

tion and visualization environment that combines

ment for OS/2. Includes a C/C++ 32-bit com-

hundreds of advanced math & graphics functions

piler with a spectacular code optimizer, full

with an easy- to-use and flexible high-level lan-

support for C/C++ exception handling, a C++

guage. The open system architecture enables

browser, a comprehensive set of C++ class

users to view the pre-packaged functions, cus-

libraries including a full User Interface Library

tomize them as needed, or add new functions. MATLAB toolboxes are
available to extend the power by providing leading-edge algorithms and

for PM, a smooth GUI- based debugger with

functions developed by renowned experts for specific applications. For

tune programs, the OS/2 Developer's Toolkit. and WorkFrame/2.

multi- thread debug capability, an execution trace analyzer to help fine

technical information call 508-653-1415: to order call 800-445-7899.
List: $ 1695
FAXcetera #

Ours:

1695-0002

CALL

Comp. Upgrade
FAX‘,t,,/ #

List: $ 175
List: $ 149

3142-0005

Ours: $ 165
Ours: $ 139

uaranteed 8
Lahey F77L FORTRAN Compiler
by Lahey

Lithe

Prices!
,Dan Bricklin's Demo II
by Lifeboat Software
Experience for yourself why 30,000 people have

Version 5.01 includes FORTRAN 90 features:

made Demo 11 3.0 the leading tool for produc-

ALLOCATABLE Arrays, CASE Constructs,

ing program prototypes, demonstrations, and

Cycle and Exit. Construct Names, and many

tutorials. Demonstrate commercial software to

other new features. Package includes Editor,
Make Utility. Profiler. Debugger, SLR Linker,
Opus Make. Video Graphics, and Excellent

F77L

potential customers without shipping live software. Produce effective tutorials that interactively teach products. Create computer based

Diagnostics. 386/486 users have the option
of generating 32- bit instructions.

training for a fraction of the cost of dedicated
CBT authoring software.

List: $ 295

List:

FAX, , t,

ILI #

Ours: $ 259
1476-0001

WindowsMAKER 444,
Professional 5.0
by Blue Sky Software ee
"
keeokt
Next generation of the most powerful C/C++ Code
Generator and Prototyper for Windows 3.1, MT &
Win32s. The fastest way to create full- featured
Windows apps. This product stands out, does
everything—even a toolbar can be created with 1
click! Test run your design, make changes interactively, generate code for multiple platforms—ANSI C, MFC. OWL etc.; widest
compiler support in industry. TrueCode technology—user code is 10(B preserved. Highly recommended!
List: $995
FAXcetera #

$249

FAX ct, ra #

Ours: $ 839
2602-0003

The complete standalone dBASE/Xbase

$215

potorsiTic

PRODUCT

S 2 2.1
lidby IBM
Operate at ahigher level!

IBM's OS/2 v2.1 lets
you take advantage of the award-winning features found in version 2.0 and increase your
roductivity with new enhancements. Includes
upport for Microsoft Windows v3.1 applicaons including enhanced mode, and full 32tgraphics engine so you are no longer limited by computer color technology. Adobe and
rt gives you the best of both worlds. WIN- OS/2
top icon allows changes to default values of all Windows applications. Start your DOS and OS/2 apps from WEN-OS/2 Desktop! With
all this, why would you want to operate any lower than you should!
Call Today For Pricing!
FAXcetera #

CA-dBFast Windows 2.0
by Computer Associates

Ours:
0233-0003

3142-0009

CA- Clipper 5.2
Competitive Upgrade
by Computer Associates

development language for MS Windows.
Create fast, powerful, easy-to-use graphical

Yes, the newly released CA-Clipper version

applications with over 200 extensions to the

product owners at the low retail price of

dBASE III PLUS language. It also includes

$199. This competitive upgrade is avail-

5.2 is being offered to Xbase language

an interactive editor, compiler, and linker.

able for a short term only! What a great

Challenge your creativity and imagination!

opportunity to get the power of CA-Clipper.

Design multiple windows, pull-down menus, check boxes, list boxes,
radio buttons, bit-map pictures, and more!

at a super price! And now when you buy,

List: $550

from CA when you register!

FAXcetera #

Ours:

CALL

1004-0003

get your choice of dBFast, Clipper Tools or dBASE Compiler Kit—FREE

List: $ 199
FAXcetera #

Ours:

Microsoft Visual Basic 3.0
by Microsoft Corporation

dGT Unlimited!
by Blackhawk Data Corp.

New Version 3.0! Now with OLE 2.0, built in

PAINLESS PICTURE.S—The Database

data access, reporting and more custom con-

Graphics Toolkit (
dGT Unlimited) turns

trols! Nothing helps you solve development prob-

any database into an image database, in

lems faster. Whether your challenges involve

three easy steps: 1) add a field to your

application automation, workgroup data flow,

database record. 2) add a line to your entry screen; and 3) RUN! Fast,
powerful. reliable, flexible and now Royalty-Free up to 1000 copies,
dGT Unlimited works with 40 different languages, runs on any VGA or
EGA. supports images up to 1024x768, and can retrieve images from
memo fields and BLOBs.
List: $ 595
FAXcetera #

Ours:

$449

3051-0004

$149

5400-0001

client-server development or executive informa terns. you'll find the versatile language, access to data, and
reusability you need to build custom solutions quickly.
Standard

List: $ 199

Ours:

CALL

Version Upg.

List: $

49

Ours:

CALL

Comp. Upg.

List: $

99

Ours:

CALL

FAX,e,,,a #

1269-0033
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MetaWare High C/C++
by MetaWare, Inc.

VM Data
by PocketSoft, Inc.

MetaWare. Inc. announces its newest prod-

VMData for Windows is a DLL that manages up

uct! The 32-bit High C/C++ compiler version

to 128 MB of dynamic data. Eliminates annoy-

3.0 is atrue compiler, not aC to C++ translator. "Incremental Strengths let you specify

ing slowdowns commonly seen in 386
Enhanced Mode when programs use large

the level of C++ compilation, allowing you to

amounts of dynamic data, and eliminates out-

migrate from C to C++, one C/C++ block at a
time. Included is a C++ tailored source-level

of- memory problems in Standard Mode.
Provides superior run-time performance and

debugger and a 32- bit Application
Development Kit for Windows. MetaWare offers a full line of multi-lan-

ensures that your program is a good citizen
under the Windows environment.

guage, multi- platform compilers for professional software developers.

List: $ 495

List: $795
Ours:
FAXatera # 1590-0008

FAX., t #

8689

"he r,
s
itai•ia P ar,r

39.2

BxStar

Ours:

$359

1987-0005

o
C++/Views 2.1
by Liant Software Corp.

BASIC Network Library
Network C Library
by Automation Software
Consultants, Inc.

C' YViews

NEW VERSION! An application development
framework that provides a C++ class library and

The most comprehensive libraries available for

an interactive class browser for building

NetWare software development, supporting all
versions of advanced NetWare including 3.11.

portable GUIs for Windows, PM or Motif. It
comes complete with over 100 classes including

Over 450 C functions and 300 BASIC functions. Include any features from the NetWare

interface, graphics, event, dialog, data, windows, and string and stream classes for rapid
application development. Special classes for DDE. DLL and persistent

command line utilities and menu utilities in your C or BASIC program.

storage also available. Includes C++/Browse object class browser and

No licensing hassles. C library source code available.

source code at no additional charge.

BASIC Library

List: $ 265

List: $495

C Library

List:

FAXcetera #

Ours: $399

Multi-Edit Professional
by American Cybernetics

WATCOM C/C++32
4,1101arem
linnu.
leeleple• Sy•knt

A richly featured, easy-to-use program-

c/c++32

is a professional. multi-platform
C and C++ development system support-

•
g

Windows 3.x, Windows NT, Win32s, and

with unparalleled productivity. Features
include: intuitive user interface, mouse

AutoCAD ADS/AD!. The complete toolset
Includes: C and C++ optimizing compilers, royalty- free DOS extender
with VMM support, licensed components from the Microsoft Windows
3.x SDK, interactive source-level debugger, linker, profiler, Supervisor
for executing 32-bit applications and DLLs under Windows 3.x, 32-bit
run-time libraries for extended DOS. OS/2 2.x, Windows 3.x and
Windows NT, and much more.
Ours:

mer's text editor. Multi-Edit's flexibility
and sheer power combine to provide you

ing 32- bit extended DOS. OS/2 2.x,

cetera #

Ours: $ 229
Ours: $ 259

FAX el‘ ril # 1004-9201

1812-0001

WATCOM C/C++ 32 v9.5
by WATCOM

List: $599

$295

support, syntax highlighting, cross directory multiple file search AND
replace, color templates, and much more! Finally, a text editor that
t
hinks like aprogrammer! Free demo disk available.
List: $ 199

Ours: $ 139

FAX, t‘,,, # 1846-0001

$349

c»

1683-0003

GUARANTEED BEST PRICES!
(Call for Details)

PROTOGEN 3.0
by ProtoView Development

To order call: 800-445-7899

NEW VERSION! The industry standard for
code generation and prototyping Windows

,; Corporate ( CORSOFT): 800 422-6507
FAX: 908 389-9227

applications. Develop the user
interface of your application using
Visual prototyping methods. ProtoGen

International: 908 389-9228
Customer Service: 908 389-9229
For more information on the

generates expert level, commented code for

products featured on these pages call-

ANSI C. Microsoft NT Win32. All generators

FAX

908 389-8173

included! User Code is preserved from one
generation to the next. Its easy and fast.

List: $99
FAXtetera #

I /
1163 Shrewsbury Avenue
Shrewsbury, NJ 07702

Ours: $89
2553 -0002

•All prices ore
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DESIGNCAD
WOULD HAVE
SAVED 15 YEARS
IN PRODUCTION COSTS

he Egyptian propensity

Nowadays, time is money. This is

for building monumen- where DesignCAD can help you.
tal tombs stemmed from

DesignCAD is easy to learn.

Features like:
ecustomizing your screen
•boolean operations (3D)

the belief that just as aliving Combine this with its fast redraws

•materials shading (3D)

person developed aperson- and calculations, simple command

You can have all of this for less

ality in life, his KA, or spiri- selection and point-and-click editing than you'd pay for an update of
tual double would continue and you've got the strongest CAD
to develop inside of his corpse. As a package available. Also, with

some CAD packages. You won't pay
more than $349.95 for DesignCAD 2D

result, the reigning king, at that time DesignCAD, there are no expensive and $499.95 for DesignCAD 3D. At
considered to be an incarnate deity, "add-ons" needed, all modules are

this price, even your "MUMMY"

would spend as many as 30 years

would approve. Plus you can afford

and 120,000 men to construct these
monuments.

included,
Plus, with DesignCAD you get

one for your home, your office and

features that no other CAD software your burial chamber!

That was then.

even offers.

Call us for adealer near you.

Contact us to receive your FREE Brochure and Demo Disk!
Phone (918)825-7555 • Fax (918)825-6359
$349.95

(
91%

American Small Business Computers
One American Way • Pryor, OK • 74361
Circle 64 on Inquiry Cord.

$499.95

Feature

Data from the Depths
BEN SMITH

D

ata acquisition in acontrolled environment is a
challenge all its own,
but when the sensors are
400 meters below the surface of the
ocean and towed by aresearch ship off
the Azores, anew set of challenges
arises. Even though the data acquisition methods used by WHO! (Woods
Hole Oceanographic Institution) are
distinctive, they are applicable to several other data acquisition problems
and reflect anew trend in data acquisition systems. A number of sites are
relying on small, programmable data
acquisition systems that operate independently of computers.
Ocean Currents
1his case study covers asmall part of
the large and complex Subduction Experiment sponsored by the Office of
Naval Research. As the Gulf Stream
crosses the Atlantic, it bends clockwise—aphenomenon caused by the
directions of mixing currents
Acquiring data from the
Coriolis force ( i.e., the whirl in fluids
and the currents' vortices. The
resulting from the earth's rotation)—
third study is of the currents
ocean reveals a trend:
and generates strong oceanic currents.
and thermal front that occur off
The Subduction Experiment, athreethe Azores.
programmable devices that
year study of these currents and their
There are three primary ineffect on the weather, covers both
operate independently of
struments to the Subduction Exoceanographic and meteorological
periment. The third is the focus
personal computers
data collection in an area covering
of this case study:
more than 1million square kilometers. It involves anumber of other research institutions be•Moored instrument buoys—these record meteorological and sursides WHOI.
face conditions and collect information from the water that flows
Subduction is the process of one earth plate sliding beneath
past them at different depths.
another. In much the saine way, one ocean current layer can slide
•Free-moving buoys—some record their position as they drift
beneath other layers. By understanding where and how subducwith the current at adepth of 300 m; others float near the surface,
tion occurs in ocean currents, researchers can develop abetter unand asatellite tracks them; and some regularly come to the surderstanding of the currents and the weather in general.
face to transmit data to asatellite and then dive to various depths
The Subduction Experiment incorporates three studies. The
to collect more data.
first study is of the large-scale structure of wind and thermal
•The Seasoar (manufactured by Chelsea Instruments, Surrey,
forces, as well as the upper ocean responses to these. The secU.K.)—this towed vessel has on-board sensors that collect averond study is of the mesoscale structure of the velocities and
tical cross section of CTD (conductivity, temperature, and depth)
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CodeBase 5_0

Discover why FoxPro, Clipper,
and dBASE were all written in C
there is agood reason why
your database language was
developed in C. In fact, there
are many good reasons.
C code is small. C code is fast. C code is
portable. C code is flexible. C is the
language of choice for today's professional
developer. With the growing complexity of
database applications, C is arealistic
alternative. Now with CodeBase 5.0, you
can have all the functionality, simplicity and
power of traditional database languages
together with the benefits of C/C++.

Cspeed - fast code, true executables...
FoxPro, Clipper, and dBASE were written
in C primarily for speed. But those compilers
don't really compile, they combine imbedded
language interpreters into your . EXE. Now
that's slow. For dazzling performance you
need the true executables of C. With
CodeBase you get the real thing, C code.
Consider the following statistics, from the
publisher of Clipper:

dBASE IV
FoxPro
Clipper 5

"Sieve of Erastothenes"

Benchmark for Prime Number Generation
Shows C to be incredibly faster!

Csize - small executables,
no added overhead...
FoxPro, Clipper and dBASE would like you
to believe you need their entire development
system to build database applications. But

remember, those products are all written in
C. So why do you need to lug all their extra
code around? You don't. CodeBase is a
complete DBMS, in C. No fat executables
stuffed with unused code. No runtime
modules. No royalties. Just quality C code.
CodeBase is just what you need.

data files with any logical dBASE expression.
Our new Bit Optimization Technology
(similar to FoxPro's Rushmore technology)
uses index files to return aquery on a1/2
million record data file in just asecond.
Automatically take advantage of this query
performance by using our new CodeReporter:

Cportability - ANSI C/C++
on every hardware platform...

rag
nee. Olga. I. H

You want the industry standard. You need
compatibility. Sure, dBASE is the standard,
but every dBASE compatible DBMS
product uses its own unique index and memo
file formats. Only CodeBase has them all:
FoxPro (.cdx), Clipper (. ntx), dBASE IV
(.mdx) and dBASE III (.ndx). Now it's your
choice, we're compatible with you.

Announcin
CodeBase 5.

NEW - Multi-user sharing with
FoxPro, Clipper and dBASE...

Style.
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To use CodeReporter
simply draw your report, then include it in any
program you write. Call 403/437-2410 now for
your FREE working model of CodeReporter

New - Design complex reports
in just minutes...
Our new CodeReporter takes the painstaking
work out of reports. Now simply design and
draw reports interactively under Windows 3.1,
then print or display them from any DOS,
Windows or UNIX application.

Order CodeBase 5before August 31, 1993
and receive CodeReporter for free! This
offer includes our no-risk, 90-day money
back guarantee, so order today!

CodeBase 5_0

Now your multi-user C/C++ programs can
share data, index and memo files at the
same time as concurrently running FoxPro,
Clipper and dBASE programs. No
incompatibilities. No waiting.

The GC+. Library for DateBase Management

=

NEW - Queries & Relations
1000 times faster...

Call Now
403-437-2410

.1

SEQUITER

CodeBase 5.0 now lets you query related
Circle 140 on Inquiry Cord.

Query

SPECIAL - FREE CodeReporter

The power of acomplete DBMS, the benefits of C

/991.5,1/IIII S.frua/r In..• All rye. rnencd Codeliase rç • 'Mari of Sequa..., Softwarr Inc Another Inde names referenced Erma me popery of their =mane compaies.

,let

Yet. or

No other language exists on more platforms
than C/C++. Why rewrite your entire
application for DOS, Windows, Windows
NT, OS/2 or UNIX? With CodeBase the
complete C source code is included, so you
can port to any platform with an ANSI C or
C++ compiler. Now and in the future.

dBASE Compatible data, index
and memo fifes...

GIs.
HO Peas

Product Sales Sumo
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.

PO Box 575 POOrirredbl NS 03, 5'

FAX
403.436..2999
UK Tel. +44-81-317-4321
France +33.20.24.20.14

grid. The data collected with the Seasoar,
combined with the data from an Acoustic
Doppler Current Profiler (on-board the
ship) and from monitoring the diffusion
of ashort-lived tracer (radon-222), provides aclear, multisensory picture of what
the currents are doing in the complex region of the Azorean front.
Rough Seas
The Seasoar consists of ahydrodynamic
case, roughly 0.4 m in diameter by 1m
in length. Its overall length is approximately 2.5 m. It includes atowing bridle

Inside the Seasoar

Sea cable

Seasoar controls
Moog valve

Scientific package
CTD

Engineering package

l
Digital I/0

Tattletale

Analog input

-I

A

Signal-

I
- 1

Impeller
sensor

Roll
sensor

Pitch
sensor

Pressure
sensor

Wing- angle
sensor

conditioning
circuitry

UART = universal asynchronous receiver transmitter

The Seasoar contains acontrol module and two data acquisition components: the scientific
package for logging CTD data and the engineering package for determining the Seasoar 'sstatus.

at the bow, an impeller and stabilizer fins
at the stern, and wings on either side of
the instrument case. Its sensors and electronics are in pressure-tight tubes in- PAUL "LUIGI" FUCILE
side the instrument
handled the details of
case.
Fortunately, the devising adata
CTD data acquisi- acquisition module for
tion system in the
Seasoar uses stan- the Seasoar. He
dardized oceano- designed the solution
graphic sensors. Un- around an off-the- shelf,
fortunately, there is
aproblem obtaining self-powered, datathe operations and logging board, the
engineering data Tattletale 4A.
used for monitoring
the operation of the
Seasoar itself and
determining its exact location at all
times.
The Seasoar determines its depth by
adjusting the angle
of attack of its wings.
An impeller-driven
pump at the back of
the unit hydraulically powers the wing
rotation. An electronic valve (i.e., the Moog servo valve),
which is part of an on-board analog-depthsensor feedback loop, controls the hydraulics. A panel on the deck of the ship
controls the depth and frequency of the
Seasoar's dives.
The exact orientation of the Seasoar is
actually unknown. At times, the Seasoar
had problems in performance when it was
near the surface and at the bottom of its
dive. Only two weeks before the Seasoar
was due to leave port, the WHOI project
team decided to add asecond data acquisition system to the Seasoar, to better control its performance. This was aproblem
for the design team.
The Design Team
The success of aproject depends on the
planning that goes into it. WHOI excels
at planning and engineering. It has support engineers as well as oceanographic
scientists, and all specialize in oceanography. The support engineers must also
perform tasks that relate to fields ranging
from fluid dynamics to computer design. It
takes aseaworthy party of scientists to run
an oceanographic cruise, and amultidisciplinary team to solve problems before
the cruise.
The first member of the design team is
Jerry Dean, aresearch specialist and a

JULY 1993

BYTE,

72.

TOM KLEINOINST/ WHOI

data and the data of the Seasoar itself. For
its sensors to collect data in this way, the
Seasoar oscillates between adepth of 400
m and the surface as it is pulled behind a
170-foot research ship at 8knots. Because
the movement of the currents at athermal
front includes avertical component as well
as ahorizontal component, the Seasoar is
necessary to gather data for the study of
this complex, 3-D activity. Without acontinuously collecting vessel like the Seasoar, aship would have to make frequent
stops and lower asensor to collect the data
at different points and depths along the
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Feature

Announcing the first network printer

Operating System 7bpology
'Ethernet1802.3
Novell Netuure
Microsoft'.
LAN Manager
Windousjor
WorIcgroups
Windows NT
113M LANServer

HP- Ur SunOS
Solaris• •
SCO UN1Xe

nken Ring (4,16 Mbps)
'802.3
Ring (4,16Mbps)
'802.3
76ken

n ic
e "Ring (4116 Mbps)
802.3
Men Ring (4,16 Mbps)
802.3
7bIcen Ring (4116 Mbps)
'Locallhlk
Ether7h1k
'Ethernet
'Ethernet
'Ethernet
'Ethernet

'Standard in the HP LaserJet4SI MX printer.'•Foroperating
HP-UX. SunOS or Solaris, aone-time purchase of $ 199 in
configuration sottwareisreguired. Adobeand PostScriptare
trademarks of Adobe Systems Inc. which may be registered
in certain jurisdictions. Microsoft is aU.S. registered trademark of Microsoft Corporation. UNIX is aregistered trademark of IlNIX System Laboratories Inc. in the U.S.A. and
other countries. tin Canada call 1-800-387-3867, Ext. 7299.
S 1993 Hewlett-Packard PE12:353

Multiple environments are no
longer worlds apart. Even if you
have Novell Netware on one
network, HP-UX on another and
Ethei'Palk on athird, the new
HP LaserJet 4Si MX printer
easily connects across platforms.
Automatically.
The HP LaserJet 4Si MX printer
comes out-of-the-box preconfigured for multiple environments.
There's nothing more to do than
plug-and-play. All interfaces
are simultaneously hot, making
switching so seamless, end-users
won't even notice.
What's more, HP'S LaserJet 4Si
MX printer is ready to handle
whatever needs come down the

that adapts to multiple environments.

pike. More operating systems?
No problem. As your network
system continues to evolve, the
capabilities of this printer are no
longer just impressive. They're
indispensable.
The HP LaserJet 4Si MX printer
is loaded with features that define
state-of-the-art. HP'S enhanced
PCL5 and genuine PostScript"
Level 2software from Adobe' come
standard. Printer environments
are saved while switching. Setup
is acinch with network software
utilities and drivers included in
the box. And, if you need any
reassurance about trouble-free
operation, you have it in our
Simple Network Management
Protocol (SNMP) support.

At 17 ppm, this is. the fastest
LaserJet ever, with I/Os and RISCbased formatter capabilities
matched to support its speed. It
delivers impeccable 600 dpi print
quality—thanks to HP'S microfine
toner and Resolution Enhancement
technology Plus, it comes standard
with two 500 sheet input trays.
But what if you don't need the full
capabilities of the HP LaserJet
4Si MX printer right away? HP
offers another printer that's
probably aperfect fit. The HP
LaserJet 4Si printer delivers the
identical 17 ppm performance
and superb 600 dpi print quality.
It also has room to grow. The two
MIO expansion slots let you add

Circle 93 on Inquiry Card.

HP JetDirect network interface
or third party cards. And you
can add on Adobe's genuine
PostScript Level 2software and
SIMM memory modules, as you
need them.
lb find out more about the
multiple-network HP LaserJet
4Si MX printer and the upgradable HP LaserJet 4Si printerjust
call 1-800-LASERJET, Ext. 7299.t
Capabilities this advanced make
aworld of difference—in any
environment.

HEWLETT
PACKARD

Feature
WHOI engineer on the Seasoar project.
He focuses his work on oceanic and marine meteorological sensors for moorings
and buoys and on the free- drifting,
acoustically tracked ocean-current meters
that are part of the Subduction Experiment. Dean knew that with specific information on the Seasoar's roll and pitch,
wing angle, and depth pressure, and the
rotation rate of its impeller-driven pump,
he could determine the Seasoar's exact
position. In addition, the information could
determine the cause of the performance
problems.
Constraints were formidable. Electronics and apower source had to fit in the
small, pressure-tight instrument tube inside the Seasoar. The budget for collecting
data for Seasoar control was small. The
design team had to find an inexpensive solution quickly. The problem of working

Cabletension
sensor

ADC

PC running
a QuickBasic program

out the details was handed to Paul "Luigi"
Fucile, Dean's circuits expert. Fucile's solution was simple and inexpensive, and it
fit in the Seasoar's constrained space. Dean
called this new data acquisition system
"the engineering package."

e

Tattletale
tcommunications
DAC

Control cur ent
Moog valve current
Seasoar analog control

Seasoar
communications

Command voltage
CTD pressure data

Scientific data logger

v_CTD
communications
Sea cable

A personal computer on- board the research ship takes the ASCII data coming into the serial
port and plots it as five separate cuites representing the five elements of data. In addition, the
program sends pressure data out through an A/D converter to the shipside Seasoar controller,
thereby eliminating the need for the Seasoar depth sensor.

74

BYTE

JULY 1993

Calmer Waters
The engineering package was designed
around an off-the-shelf, self-powered datalogging board (see "Small, Portable Data
Acquisition Systems"). This design approach represents atrend in data acquisition: taking the datacollection component
off large computer
systems and placing
it directly on ameasuring device. In this
case, Fucile used a
Tattletale 4A from
Onset Computer. The
Tattletale
offers eight
•
12-bit A/D channels,
.„àe..ktg •
18 programmable
digital I/O ports, and
a three- wire asynchronous serial port
for communications
and control. It measures 5.7 by 9.46
centimeters and conA QuickBasic
sumes 2to 15 milliprogram on the
.shipside personal
amperes at 5V in accomputer displays the tive mode, and only
engineering data as it
30 microamperes in
is sent up from the
sleep mode. The TatTattletale 4A inside
tletale's
data acquisithe Seasoar. Some of
tion and control functhe data comes from
the shipside Seasoar
tions are programmed
control, and some
in TTBASIC (Tattlemay come from the
tale BASIC) through
scientific sensors.
aserial port with a
Note the delay
terminal or aserialbetween the voltage
communications prosent to the Seasoar
Moog valve (CMD)
gram. It also has 32
and the actual depth
KB of RAM, backed
as shown by pressure
by alithium battery.
(p-ctd or p-eng).
TTBASIC resides in
16 KB of ROM.
Fucile used only four A/D ports and one
digital I/O port for his data channels. He
built the signal-conditioning electronics
using wire- wrapped components on a
board ( supplied by Onset) that plugs directly into the Tattletale's piggyback connectors.
The pitch and roll sensors are electrolytic fluid inclinometers. The pressure is
measured with aload cell that incorporates its own amplifier. The wing angle is
measured with alinear potentiometer and
voltage divider. A magnetodiode sensor
determines rotation speed by tracking tiny
magnets that are cemented to the impeller
blades. The data coming from the sensor is
adigital signal; therefore, it doesn't need
an A/D channel.
The BASIC program on the Tattletale
controls the power to the sensors, measures and keeps arunning average of the
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Feature

Small, Portable Data Acquisition Systems
ory or other peripherals. For
simple analog data acquisition
solutions, you merely provide
the Micro 440 with power and
your signal. For control applications,
you'll need to add apne trouble with data is
propriate interface hardware
that the interesting stuff
to the TTL-compatible data
never seems to be near alabooutputs.
ratory bench. Your network is
The processor in the Micro
having difficulty with packet
440 is an Intel 83C5 1B, an encollisions from time to time;
hanced 8051. Blue Earth's BAwhat's the network load as colSIC is an unusual dialect of
lisions reach their worst? Or say
BASIC, with extensions for the
you raise dairy cattle and want
to monitor each animal by tag- Blue Earth Research's Micro 440 ( left) features a 12-MHz processor, eight 8-bit A/D Micro 440's hardware and easy
channels, two serial ports, 32 KB of battery- backed RAM, areal-time clock, and 14
access to assembly language.
ging it with coded markers and digital status and control lines. Acustomized version of BASIC runs the show
The Micro 440 connects to
weighing it as it passes through The Tattletale 5LCD runs off aHitachi 6303 processor and comes with aserial port,
digital VO lines, EEF'ROM for storing program configurations, and acustomized
your development environagate.
BASIC interpreter. As with tie Micro 440, you connect the Tattletale to y)ur personal
ment through one of its two
You could design special- computer and write your control program in BASIC or assembly language.
serial ports. You run the' BAized hardware for these tasks,
SIC interpreter and enter your program
Micro 440
or you could run power to the remote
directly into Micro 440 RAM. For as131 tie Earth Research's Micro 440 is
site and use astandard personal comsembly language programming, the ressmaller than aradar detector and weighs
puter. A better option might be alow ident monitor/debugger provides an asonly a few ounces. Under the hood,
power dedicated controller or data logsembler and debugger. Talking to the
you'll find a 12- MHz processor, eight
ger. These critters are inexpensive and
RTC, ADC (A/D converter), or I/O hard8bit A/D channels, two serial ports, 32
come ready to run with data acquisiware requires memory-mapped I/O.
tion and control hardware built in. You
KB of battery-backed RAM (good for
Our Micro 440 came with the Appli10 years), an RTC (real-time clock), and
can put them anywhere, program them
cation Module ( with aspeaker, apoten14 status and control lines. A version of
to do just about anything, and then contiometer attached to one A/D channel,
BASIC runs the system.
nect them to astandard personal comand asevensegment display) and the
The Micro 440 runs from asingle
puter to extract the logged data for
STI/0 module (with all analog and digpower supply of 7to 16 V at 75 millianalysis. The following text describes
ital ports brought out to convenient
amperes. Connectors at either end of the
my experience with two of them—Blue
screw connectors). Iused the ST-I/0
case provide connections for power, seEarth Research's Micro 440 and Onset
module and the Micro 440's built-in
rial lines, data lines, and external memComputer's Tattletale 5LCD.
HOWARD
EGLOWSTEIN

0

frequency of pulses coming from the magnetodiode sensor, converts all the data to
ASCII character strings, and sends the data
up to the ship through the Tattletale's RS232 port. Serial communication with :he
ship uses just three conductors on the cable
running from the Seasoar to the ship.
On the receiving end, apersonal computer running aQuickBasic program (written by Jim Luyten, the head of the Physical
Oceanography department) takes the ASCII
data coming in through the serial port and
plots it as five separate curves representing
the five elements of data. The program aso
sends raw data to adisk file and sends the
pressure data out through an ADC ( A/D
converter) to the shipside Seasoar controller, thereby eliminating the need for a
preexisting Seasoar depth sensor.

70

BYTE

JULY 1993

All that's needed to test or modify the
Tattletale's program is apersonal computer with asimple communications program, such as Procomrn Plus. Modifications of the program can take place while
the Seasoar is 400 m below the ship.
The Tattletale uses far less power than
do the sensors connected to it. It can store
the data in its battery-backed RAM rather
than send it back to the ship; however,
since scientists use the data to monitor and
control the activity of the Seasoar ( and
hence must collect it in real time), the Tattletale hasn't needed to use its on- board
data storage.
Design Evaluation
Although the design used only asmall subset of the features of the Tattletale 4A, its

simplicity and flexibility and the speed of its
development far outweighed the parts-cost
saving of not having to build a6805/ROMbased system (an architecture with which
Fucile has substantial experience).
Several data acquisition engineers may
wonder why certain elements turned out
the way they did. For example, Fucile and
Dean could have beefed up the RS- 232
communications by using higher output
circuits than those on the Tattletale or using
the RS-485 instead of the RS-232, but this
approach would have required more hardware. Instead, they opted to use parts on
hand, including parts salvaged from earlier projects. In many places, they could have
used amore suitable part, but they chose
not to order anew prat if they had something on the shelf that could do the job.
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Feature

PWM (pulse-width modulated) command to try asimple feedback/control
solution.
Istarted with aone-tenth-scale radiocontrolled electric car, an Associated
RC 10. The servos commonly used in
these cars require apulse train to position
the motor. A single pulse of varying
width sets the motor position; this pulse
repeats every 16 milliseconds. Idisconnected the steering servo from the car's
radio and connected it through abuffer
to asingle output pin from the Micro
440. The Micro 440's BASIC command
PWM provides easy, precise control
over the pulse output while the ONTIME
statement provides accurate interruptdriven time control from within BASIC.
Three or four BASIC statements were
enough to generate astable pulse train as
abackground process. To this, Iadded a
control loop.
Three photocells mounted to the front
of the car watched the ground. Iput one
in the center of the car and the other two
by each of the front wheels. Each of these
connected through avoltage divider to
one of the Micro 440's AID channels.
Iplaced the car over awhite stripe
painted on the ground. A BASIC program monitored the relative brightness of
the stripe and the surrounding pavement
and adjusted the pulse width to keep the
car centered over the stripe as it moved.
The whole project took just afew hours,

the EEPROM. Onset targets the Tattletale 5LCD for unattended data-logging
applications. The Tattletale 5LCD's A/D
Tattletale 5LCD
channels have better resolution than the
The Tattletale 5LCD from Onset ComMicro 440's and more RAM to store the
puter is one of afamily of data-logging
logged data. The Tattletale 5LCD needs
computers. The Tattletale 5LCD runs off
only 20 inA to run and amere 3.5 mA to
aHitachi 6303 processor and comes with
retain its memory in sleep mode.
aserial port, eight digital I/O lines, eight
Onset's BASIC in the Tattletale 5LCD
12-bit analog input lines, EEPROM for
comes in two flavors. The first (TTBAstoring programs and configurations, and
SIC) is aconventional integer BASIC
acustomized BASIC interpreter. As with
with limited variable naming, no arrays,
the Micro 440, you connect the Tattletale
and arequirement for line numbers. I
5LCD to your personal computer and
found TTBASIC to be adequate for simwrite your control program in BASIC or
ple tasks but tedious for developing
assembly language, or both. When you're
longer programs. If you're using an IBM
ready to go to the field, you store the
PC or aMac for development, the tokprogram in the Tattletale 5LCD's perenized version (TXBASIC) uses your
manent program storage (i.e., EEPROM
desktop PC to pretokenize the program
on the Tattletale 5LCD;
before downloading it to the
hard drive versions are also
COMPANY INFORMATION Tattletale 5LCD. With more
available).
resources free to handle your
The Tattletale 5LCD I Blue Earth Research
code, TXBASIC gives you
(Micro 440)
reviewed included eight 12arrays, floating-point, and
165 West Lind Court
bit AID channels, 512 KB
free-form structure using laMankato, Mk. 56001
(507) 387-4001
of data storage, an LCD,
bels instead of line numbers.
fax: ( 507) 387-4008
and three frontpanel butIn addition, you get aprimiCircle 981 011 Inquiry Card.
tons. Unlike the Micro 440
tive multitasking capability
and the Tattletale 4A that
for background processing.
Onset Computer Corp.
the Woods Hole Oceano(Tattletale 5LCD)
Howard Eglowstein is a testing
P.O. Box 3450
graphic Institution uses, the
Pocasset, MA 02559
editor for the BYTE Lab. He
Tattletale 5LCD doesn't
(508) 563-9000
designed BYTE's automated
have alithium battery for
fax: ( 508) 563-9477
equipment for testing portable
data retention, although you
Circle 982 on Inquiry Card.
computers. You can reach him
can load your program into
on BIX as "heglowstein."

"These designs are intentionally simple," notes Dean. WHOI is more interested
in whether adesign works in the field than
if it is using the most modern technology.
The simpler the design, the more likely it is
to work in the field. The fewer parts, the
more reliable the device. The less complex
the software, the more likely there will be
someone on-board who can fix or modify it
in an emergency. Dean puts it this way: "If
it works for us, we stop."
WHOI originally built Seasoar's engineering data acquisition package as a "onetime-use" instrument—to try to answer
some questions about the Seasoar's performance problems. But, as is so often the
case, WHOI liked having all the data and
wanted to use the package all the time.
Now it hopes to incorporate an entire con-

trol system into the shipside personal computer, making the computer responsive to
information from the engineering package.
Dean and Fucile's design cost them less
than $500 ( not including sensor hardware).
It took just afew hours to sketch out and
required less than aweek to build and program.

thanks to the excellent documentation
and easy access to the I/O ports.

Tattletale Applications
The fixed buoy used in the Subduction Experiment is another Tattletale-based system. Tattletales reside in several of the test
and calibration systems used in free-moving buoys. In fact, of the 14 major microprocessor-based projects that Fucile has
worked on in the last seven years, eight
involved Tattletales, including the following:

•Antarctic Lake ice ablation sensor— a
sensor that sits in an 8- inch-diameter hole
in the ice and measures the change in ice
thickness. It is capable of running off its
own batteries to record data for two years
without maintenance.
•Low-power RS 485based network— a
multidrop/multipoint communications
standard used in data acquisition and instrument-control networks. It was used to
interface many existing oceanographic instruments without requiring any new ( i.e.,
expensive) electronics.
•Buoy dynamics recorder—an instrument
that uses ahigh-end Tattletale with ahard
drive that spins up when needed.
•Automatic geocompass—a device attached to the deep-diving submarine Alvin
(the submarine used to explore the wreck
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Feature
Endless Possibilities
Because M,I-101 gathers most of its research
away from land, power consumption is a
major design criterion for its research instruments. Fucile has looked at two other
single-board data-logging and acquisition
systems, but the power requirements of the
others made them less desirable. Fucile's
consists only of the sensor and the A/1) cirsummary: "When it came to designing a
cuits.
data-logging engine, Lon Hocker [of Onset]
In data acquisition systems, the sensors
knew exactly what was required: low poware specific to the application. Often, the
er, simple I/O, and an operating system that
sensors are also the most expensive eleis easy to understand."
The idea of an autonomous intelligent
ment of the system. You can get asimple
data-logging computer is not new, but it
thermistor at Radio Shack for less than a
is agrowing trend now that these systems
dollar, but ahigh- precision electronic strain
are inexpensive. Dozens of manufactursensor can cost hundreds or even thousands
ers produce awide spectrum of data logof dollars.
gers. The price of some of the more elabSensors are categorized as either active
orate systems can be in the tens of
(i.e., they produce acurrent or voltage) or
thousands of dollars, but the low-end devices will suffice for most mainstream appassive ( i.e., they change in resistance or
plications.
capacitance). Signal-conditioning circuitry
Many data acquisition applications are
converts any device's output to avoltage
far more complex than the Seasoar. For inthat is within the range of sensitivity of the
stance, your application may require highADC ( usually between 0 and 5 V). Coner data-sampling rates and dozens of chanditioning circuits often use voltage dividers
nels. For the next step up from the Tattletale,
or operational amplifiers to do their work.
Fucile says he would go to alow-power
Some IVD boards have adjustable gain amsingle-chip personal computer. One of many
bases for this design is asingle-chip perplifiers built in.
sonal computer and aPC- 104 bus. PC- 104
The resolution of adata acquisition syscards measure 9.65 by 9.14 cm and run at 5
tem is determined by the number of bits
or 10 V. Gespac's (Mesa, AZ) PC Light, a
that its ADC provides. For example, an 8- bit
typical CPU board, consumes 1W— comADC can give you only the nearest degree
pared to an AT's 15 W or more. Still, 1W
of temperature ranging from + 128 to - 127,
is 10 times the power consumption of a
Tattletale. With PC- 104, additional boards
but a 12- bit ADC can give better than the
(e.g., amodem) stack above the baseboard,
nearest tenth of adegree.
one on top of another, to maintain the 9.65by 9.14-cm form factor. Six boards stack
only 10.16 cm high. At least adozen data
data acquisition systems that can commuacquisition boards are available for PCnicate with the host computer via asimple
104. But the added functionality of agenasynchronous serial link, you have tremeneral-purpose PC-on-a-chip demands far
dous flexibility in where you place the data
greater complexity and cost, as well as a
acquisition equipment. You can easily degreater source of power.
ploy large-area data collection by putting
No matter what your needs
the inexpensive data acquisiare, the goal for data acquition systems in abox with a COMPANY INFORMATION
sition has always been the
modem and telephone line. A
Chelsea Instruments,
same: Make it accurate. With
central computer can then
Ltd.
autonomous data loggers, you
poll each data acquisition
(Seasoar)
can also make it convenient,
2/3 Central Ave.
node once aday or less, upEast Molesey, Surrey
simple to build and modify,
load the data, and reset the
KT8 OQX
durable, and inexpensive. •
node's memory. These little

Data Acquisition in the Mainstream
The factory and processing plant, the research environment, and the hospital all
use instruments to detect and record temperature, pressure, conductivity, pH, flow,
pollutants, and many different variables
and values of the physical world. Today,
this data collection is done automatically by
electronic circuits and computers in place
of direct observation and record keeping,
thermographs, barographs, seismographs,
and other mechanical graphs. Data acquisition is the element of electronics and
computing that deals with this automated
process.
Subjects related to data acquisition include data analysis, data visualization, and
control. At times, the three fields are so
closely integrated that they exist in asingle
appliance. Consider an electronic digital
thermostat for your home. It has asensor

(a thermistor), an ADC ( AID converter), a
digital clock, and some buttons for you to
set the temperature range and associated
times. In addition, the thermostat has the
circuitry for taking all this data and deciding whether your furnace or air conditioner should be on or off. The data acquisition part of the electronic thermostat

of the Titanic). When the arm touches a
face of the underwater geological formation, the geocompass records the strike
(i.e., the geographical orientation) and dip
(i.e., the angle) of the feature.
Designs vary according to application;
in some, the data is sent out the serial port,
while in others, it's stored on the system.
Most of WHOI' sexotic instruments are
placed in hostile environments, where it's
impractical to have afull-size computer
processing the data. In these situations,
the data is stored in the instrument, at least
until it is beamed up to asatellite. Sometimes the data-storage requirements are on
the order of tens of megabytes; for these
situations, the designs use Tattletales
equipped with hard drives or optical drives
that only spin up for adata dump from
memory.
Oceanographic instruments are certainly not the only application for autonomous
data loggers. By using inexpensive remote
78
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boards have been tucked into
the engine compartment of
race cars, built into patients'
wheelchairs, and used extensively on farms and in production plants. The CIA has
even purchased thousands of
the devices— although for
reasons known only to itself.

U.K.
+44 81 941 0044
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Ben Smith is a testing editor for
the BYTE Lab. He is also the
author of two books: UNIX Stepby Step ( Sams, 1990) and UNIX
E-Mail and Usenet News (Sams,
forthcoming). You can contact
him on BIX as " bensmith" or on
the Internet al ben@bytepb.
byte.com.
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CHANGES
The first Pentium
systems are here, but
you might not want to
buy one yet. None are
fully optimized for
Intel's new chip. This

D

ANDY REINHARDT

ropping a66- MHz superscalar
processor into an architecture

originally designed around the
8086/8088 chip and an 8-bit I/O
bus is like putting aFerrari engine
into aModel-T chassis: The machine moves forward, but it doesn't exactly purr. "Pentium raises the ante for all sub-

scenario is likely to
change with the nextgeneration Pentium
PCs as more vendors
make use of highspeed buses, enhanced
bidirectional VO ports,
and fast SCSI- based

systems," says Larry Shintaku, an R&D disk subsystems.
project manager for Hewlett-Packard in
Sunnyvale, California. To complicate matters, the software environment is
poised for change: A half-dozen 32-bit operating systems are set to compete on Intel-based systems, and downsizing from host systems is pushing
microcomputers into new and more demanding roles. By borrowing design
concepts from mainframes, minicomputers, and workstations—and by
pioneering some entirely new ones—vendors are devising next-generation PC compatibles that are significantly advancing the state of the art
of microcomputers.
Nowhere is this more evident than in servers. The Pentium is so powerful that it outruns some mainframes in raw compute speed, yet if it's strapped
into aconventional PC design, the resulting system won't provide the performance or robustness needed for it to be the center of an enterprise network.
To boost critical I/O speed, engineers are using new bus designs and storage subsystems. Equally important, they are harnessing techniques such
as redundancy, error correction, and predictive diagnostics to give 80x86 systems the reliability and manageability typical of hosts.
The first Pentium systems don't take full advantage of the new CPU. As
with the transition from 386 to 486 systems, old designs are being adapted for
use with the faster processor. But in the next year, agrowing number of
"true" Pentium systems will appear.
The New High End
Initial Pentium systems will be richly configured because vendors assume
that the first, most eager buyers are less cost sensitive. According to Tony
Tong, product marketing manager for motherboard producer Elitegroup
Computer Systems (Fremont, CA), Intel's reference design for Pentium machines "uses higher-performance, higher-cost components and reinforces
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On the other hand, database and other
For example, Pentium systems may ofapplication servers used in client/server
fer VRAM-based ( video RAM) graphics
environments can benefit now from afaster
accelerators, built-in SCSI-2connectors,
CPU and memory subsystem. "The PenCD-ROM drives, or multimedia support
tium is going to mean alot more to my
via DSPs (digital signal processors) or dedcustomers running SQL Server and Notes
icated audio/video chips. In fact, the arand Oracle on OS/2 than to my customers
rival of Pentium systems could herald a running NetWare," says Davis Fields, vice
new baseline for how the market views a president of marketing for Parallan Com"standard" PC, because vendors will pack
puter ( Mountain View, CA). Parallan,
the systems with fancy features.
which is partly owned by IBM, designed
Whether these deluxe capabilities will
the superservers that are sold as the PS/2
migrate down to the mass market as PenModels 195 and 295.

What Makes aReal Pentium System?
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Most of the initial Pentium systems are
based on upgradable designs in which the
processor/memory complex may be optimized for the Pentium, but the balance of
the system is generic to 386 or 486 implementations. "The first generation of 486
systems were patched solutions—a486
CPU slapped into abox optimized for the
386," says Jim Mathios, an R&D project
manager for HP. "The sanie thing will happen with the Pentium: Right now, everybody is gluing together less-than-optimal
systems based on 486 designs." By the
end of 1993 or early 1994, however, customers will start to see what Mathios calls
"proper" Pentium systems— machines designed from the ground up around the Pentium.
Real Pentium Systems
How to define a "real - Pentium system is
far from obvious. One criterion might be a
completely 64bit design, but this is implausible for technical and economic reasons; for example, there's no rationale for
a64-bit version of the ISA/EISA bus. Why
add the complexity and cost if some common addin devices — modems, for instance—can't take advantage of it?
Instead, the Pentium standard will likely combine multiple buses, fast interfaces,
and ahigher degree of integration on the
motherboard than 486 systems. Desktop
systems will include accelerated graphics,
stereo audio, and other multimedia features. Servers will likely offer high-reliability features, diagnostics, and system
management.
One element that may set Pentium systems apart from their predecessors is their
memory subsystem. The chip's 64-bit
memory interface now operates at 60 and
66 MHz. At these speeds, today's DRAMs
require an external cache to keep the
processor fed with code and data. Most
systems will use caches of 256 KB or larger—probably built from synchronous
SRAM (static RAM) chips—to ensure hit
rates above 90 percent (see "New Memory
Architectures to Boost Performance" on
page 86).
With acache hit rate this high, the path
from cache to main memory may not need
to be wider than 32 bits; HP estimates that
the incremental performance from using
64bit DRAM could be as little as 5percent, because the wider bus will help only
when there is acache miss. Given that 64bit memory can be configured and expanded only in multiples of 8MB, a5percent performance gain may not justify the
reduction in RAM flexibility.
But Tom Benoit, business development
manager for motherboard maker Micronics
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(Fremont, CA), takes adifferent view.
"Anything with a32-bit memory interface
isn't areal Pentium system," he says. Micronics has implemented 64-bit memory
on its Pentium motherboards because it
adds no incremental cost, Benoit says,
adding that even a5percent performance
delta can make abig difference to highend users.
As for emerging RAM architectures,
vendors are taking await-and-see attitude.
For now, traditional hierarchical cache designs can bridge the processor/memory
bandwidth gap and cost less to implement.
But systems will eventually need faster
DRAM to accommodate cache misses.
Hierarchical Buses
Another defining element of real
Pentium systems will be the use
of alocal or mezzanine bus. A
local bus is adirect extension of
the processor's lines and operates on the same clock, like the
VESA ( Video Electronics Standards Association) local bus
with the 486. A mezzanine bus
is conceptually between alocal
bus and an I/O bus: Its lines are
buffered from the processor's,
and its clock can be proportional to the CPU's (i.e., one-half or
one-third the speed). "A faster
bus is implicit in any system
sold today, 486 or above," says
Elitegroup's Tong. "The benefits are obvious: For almost no
incremental cost, you get much
better performance."
Intel is pushing vendors to
adopt its PCI ( Peripheral Component Interconnect) specification and chip set for amezzanine bus in Pentium systems,
and most vendors believe the
two will become tightly linked.
PCI is now specified at 32 bits
and operates at half the speed of
the Pentium's external clock.
The new PCI 2.0 revision adds
support for 64- bit addressing
and 3.3-V implementations, as
well as the first definition of a
PCI connector slot for add- in
cards. Use of PCI among system makers will get aboost late
this year when VLSI Technology becomes asecond source
for aPentium-PCI chip set.
However, unless PCI also becomes afactor in the 486 market, it could become, as one wag
put it, "the next EISA: aserver
architecture with limited pene84
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tration." In other words, if PCI is too closely associated with the Pentium, and if Pentium volumes stay small compared to the
486's, the market for PCI add-ins won't
be large enough to attract third-party developers. Vendors say that another supplier besides Intel needs to deliver PCI
support for the 486, but none has yet committed.
The alternative to PCI is VESA's VLBus, which has gained wide use in the 486
world. Opti ( Santa Clara, CA) has achip
set that supports the Pentium and VL-Bus,
and it may prove to be alower-cost solution than PCI because of the large number of inexpensive VL-Bus controllers already available.
Like PCI, VL-Bus is currently speci-

fied at 32 bits, but the pending 1.1 specification will provide support for 64 bits.
Waqas Khan, senior product marketing
manager for Opti, says that the company
started with VL-Bus support for Pentium
"because there are controllers available,
so people could get machines right now."
By comparison, he says. there is an "extreme shortage" of controllers and add-ins
for PCI, although many are scheduled for
introduction in upcoming months.
The major criticism of VL-Bus is that it
is not as robust as PCI and may run out of
gas above 50 MHz because its timing was
designed for 40 MHz or below. "PCI has
done abetter job of addressing what alocal bus needs to be," says asenior design
engineer at aleading system maker. Since
VL-Bus is so closely tied to the
486, glue logic is needed to implement it as amezzanine bus for
The PC, circa 1986
the Pentium.
Only two of the systems that
were tested by the BYTE Lab
use the VL-Bus. Some use aproprietary local bus for video and
none use PCI. Some, including
Compaq and NCR, say they are
committed to eventually implementing PCI.
However, for low-speed funcSerial/parallel
Video
IDE
Expansion slots
tions, such as serial I/O with mice
(modems. NICs.
and modems, you don't need
SCSI)
anything more than the low-cost
ISA bus. Ahmet Houssein, director of engineering for the networks and servers product group
at Zenith Data Systems (Buffalo
The PC, circa 1993
Grove, IL), notes that ISA offers
alarger choice of option cards
than newer buses. On the other
32 bits
Memory
CPU
Local bus
hand, designers might be able to
or 64 bits
eliminate an ISA bus entirely by
using only VL-Bus or PCI and
attaching one of the emerging
8bits
Graphics
IDE
serial I/O schemes to it for use
accelerator
or SCSI
with slower devices. The PCI 2.0
specification also includes a
shared slot that allows you to in16-bit ISA or 32-bit EISA/MCA
stall either an ISA or aPCI card.
EISA is adifferent story. Micronics' Benoit believes that PenSerial/parallel
Expansion slots
tium servers will typically in(modems, NICs,
clude EISA slots. "Servers need
multimedia cards)
eight or more slots, and you can't
put that many on VL or PCI," he
says, adding that while customers
have balked at the price of EISA
The trend in PC design is to move functions off the general-purpose ISA bus
in the past, it's relatively less
and onto wider, specialized buses tied to the speed of the CPU. ISA's 8-bit expensive in aPentium system.
interface and 8-MHz clock create abottleneck for all peripheral functions.
Others are less sure. Carl AmBy contrast, today's systems have 32- or 64-bit paths from CPU to
memory and 32- or 64-bit local buses for speedy subsystems such as video dahl, chairman and chief technical officer for superserver maker
and storage. Today's systems also use ISA for slower I/O and to maintain
backward compatibility.
NetFrame Systems ( Milpitas,
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New Memory Architectures to Boost Performance
TOM R. HALFHILL

0

ne of the system bottlenecks exposed by high-speed processors
like the Pentium is the interface to main
memory. This interface is the most crucial pathway in the entire computer, because it's responsible for carrying aconstant flow of program instructions and
data between memory chips and the
CPU. If memory or the pathway fails
to keep pace with the CPU's insistent
requests, the CPU stalls in await state
and valuable processing time is lost.
Today's DRAM chips—variously
known as asynchronous, page-mode, or
generic DRAMs—are constrained by
both their internal architecture and their
interface to the CPU's memory bus.
DRAM architecture hasn't changed significantly since 1974; neither has the
memory interface in desktop PCs, except that memory buses have grown
wider—from 8bits on the 8088 to 64
bits on the Pentium. Although wider
buses have increased the available raw
bandwidth, throughput still lags behind
the spiraling demands of faster microprocessors.
More and more PCs now bridge the
gap by using high-speed SRAM (static
RAM) chips to cache traffic between
the CPU and DRAMs. A typical 486 or
Pentium system might have 256 KB of
SRAM cache. But SRAM is much costlier than DRAM, and boosting cache
beyond 256 KB yields adiminishing
rate of return.
To get around these limitations, several new technologies have been developed. Most of these technologies require new types of DRAMs, but two of
them attack the memory interface prob-.
lem. It's not clear at this point which
will become the new DRAM standard.
All of them cost about 15 percent more
than generic DRAM, but even so, they

CA), says EISA is "not appropriate" for
mission-critical servers, citing its lack of
both scalability and support for parity
checking. By contrast, he says, NetFrame
can use an unlimited number of its pari86
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can reduce the overall cost of asystem
by eliminating the SRAM cache and associated controller chips. This can also
result in asmaller motherboard that consumes less power. These are important
considerations for portable systems.
Enhanced DRAM. EDRAM, the
brainchild of Ramtron (Colorado
Springs, CO), is the only new DRAM
that is now shipping in volume. It takes
an evolutionary approach by integrating asmall SRAM cache with afast
core of otherwise generic DRAM. Each
EDRAM chip has 2Kb of 15-nanosecond SRAM and 4Mb of 35-ns DRAM.
Ramtron's benchmarks show an
EDRAM-equipped machine outperforming acomparable system with
generic DRAM and an SRAM cache,
unless the application program fits completely inside the cache. In that case,
EDRAM delivers about the same performance as the other system. Ramtron
says it already has 44 EDRAM customers and that EDRAMs are going into
everything from desktop PCs and workstations to laser printers and copiers.
However, none of the first Pentium systems use EDRAM.
Rivals criticize EDRAM for being
single-sourced. Ramtron says it is seeking second sources. Without the price
competition and redundant supply fostered by multiple sources, some vendors are reluctant to adopt EDRAM.
Cache DRAM. CDRAM, invented by
Mitsubishi, is similar to EDRAM. It integrates an SRAM cache with either 4
Mb or 16 Mb of DRAM. Although
CDRAM's on-board cache is larger ( 16
Kb versus 2Kb), the DRAM is slower
(70 ns versus 35 ns). But CDRAM's
on-board SRAM can be used as either a
cache or abuffer, depending on whether
the application requires serial or random access to the data.
When retrieving data serially—for
example, to refresh a bit- mapped
screen—CDRAM can prefetch the data

ty-checking, 25-MBps MPSA ( Multiprocessor Parallel Server Architecture)
buses in asingle system.
Tricord Systems shares Amdahl's critique, using its own bus design to optimize

from its DRAM core into the SRAM
buffer and thus improve performance. In
fact, Mitsubishi claims that CDRAM,
which is single-ported, is faster for such
applications than dual-ported VRAM
(video RAM) is. The company says a
CDRAM-based PC will run as fast as
acomparable machine with DRAM and
a256-KB secondary SRAM cache.
Mitsubishi is the sole source for
CDRAM, which is now being ramped
up to volume production. However, Mitsubishi says chips will also be available
from NEC and perhaps another company.
Synchronous DRAM. SDRAM is another evolutionary alternative, and it is
attracting the widest support among
semiconductor manufacturers. SDRAM
chips are coming later this year or in
1994 from Mitsubishi, NEC, Samsung,
Texas Instruments, and nearly every
other major DRAM player. To ensure
that SDRAM chips are interchangeable,
astandard is being developed by the
JEDEC (Joint Electronic Device Engineering Council).
Unlike today's asynchronous
DRAMs, SDRAMs exchange data with
the CPU in sync to an external clock
signal and are designed to run at the full
speed of the CPU/memory bus without
imposing wait states. For instance, TI' s
16-Mb SDRAM, which the company
will be sampling late this year, is rated
for speeds of up to 100 MHz. That's
fast enough for the 66-MHz Pentium,
with enough headroom to accommodate even faster processors.
SDRAM performs best when transferring data serially. TI says it's ideal
for applications like word processing,
spreadsheets, and multimedia. But for
programs that depend heavily on random access (e.g., databases), acachetype memory like CDRAM or EDRAM
will probably outperform SDRAM.
Rambus DRAM. RDRAM, developed
by Rambus (Mountain View, CA), takes
amore revolutionary approach to the

performance and reliability: CPU, memory, and disks are on aseparate high-speed
interconnection, while off-the-shelf cards
such as network interfaces plug into EISA
slots. Similarly, Parallan uses ahigh-speed
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Comparing the relative speeds of microprocessors and memory chips necessarily requires some
apples- and- oranges compromises, but no matter how these curves are plotted, the results are
similar: CPU performance is rapidly outstripping DRAM performance. While the CPU curve
climbs steeply. the DRAM curve remains almost flat.
memory-bandwidth problem. In addition
to introducing anew type of memory
chip, Rambus has reinvented the interface to the CPU.
RDRAM chips are vertically packaged,
with all pins on one side. They exchange
data with the CPU over 28 wires that are
no more than 12 centimeters long. The
bus can address up to 320 RDRAM chips
and is rated at 500 MBps, although 400 to
450 MBps is more realistic. That compares to about 33 MBps for asynchronous DRAM.
RDRAM chips have no on- board
SRAM, but pages are cached by reading
the sense amplifiers. The controller employs anew type of I/O cell, and the bus
requires no extra glue logic. The chips
can be manufactured in the same plants
that make generic DRAMs.
Rambus is now sampling 4- Mb
RDRAMs to major system vendors and is
planning for volume production this fall.
A 16-Mb RDRAM is also in the works.
Rambus has licensed its technology to
Fujitsu, Hitachi, NEC, and Toshiba.
RamLink. This technology is the most
revolutionary of all, but it is destined for

internal bus for CPU, memory, and SCSIattached disks and offers dual Micro Channel slots for network interfaces, WAN
(wide- area network) connections, fax
modems, and tape drives.

to it yet," Wiggers says.
Even if you disregard RamLink and
focus on the near-term contenders, it's
unclear whether EDRAM, CDRAM,
SDRAM, or RDRAM will become the
new memory standard. "Iwouldn't even
touch predicting which of these will be
the long-term winner," says Sherry Garber, an analyst at In-Stat (Scottsdale, AZ).
"These things just haven't been out long
enough. It takes alot of momentum to
replace aknown product."
System makers are reluctant to adopt
any of these alternatives until an obvious
leader emerges. Nobody wants to build
acomputer with RAM that's not in wide
production and that users can't readily
find when they want to expand memory.
"It's really hard for aclone maker to go
out on alimb," notes Steven Przybylski,
aconsultant in San Jose, California, who
specializes in system architectures.
Przybylski says that although the new
DRAMs all command about the same 15
percent premium over existing DRAMs,
prices could swing radically as production ramps up. "Volume is everything," he
says. "What makes them so expensive is
that no one is buying them."
The new DRAMs may filter slowly
into the market by filling niches. They
offer clear advantages for certain embedded applications and may replace
VRAM on video cards. As volumes rise
and prices fall, they could move gradually
into main memory.
Another possibility is that an evolutionary design such as SDRAM will fill
nearterm needs for faster memory in Pentiumclass systems. Later in the decade, as
processor speeds approach IGHz, arevolutionary approach such as RDRAM or
RamLink might rescue users from yet another memory bottleneck.
It's also possible that no single solution will prevail. In-Stat's Garber notes
that the worldwide DRAM market was
worth $8.5 billion last year. "That's big
enough to support more than oné DRAM
architecture," she says.

use further in the future than the others. It
concentrates on the CPU/memory interface rather than the internal architecture of
the memory chips. RamLink originates
from the IEEE, but many firms are involved in its development, including Apple, Hewlett-Packard, TI, and all the major DRAM makers.
The technology is an offshoot of arecently adopted IEEE standard known as
SCI (Scalable Coherent Interface), which
defines asystem architecture that encompasses anywhere from one to 64,000
microprocessors. RamLink is amemory
interface with point-to-point connections
arranged in aring, like anetwork. Traffic
on the ring is managed by amemory controller that sends messages to the DRAM
chips, which act as nodes. Other nodes
can be ROM chips, flash ROMs, drives,
or even additional RamLink rings.
Hans Wiggers of HP Labs, who is
chairman of the IEEE RamLink committee, says that RamLink could run as fast
as 500 MHz or even 1GHz. But RamLink is still years from reality. "Everybody says, 'Oh, this is very interesting,'
Tom R. Halfhill is a BYTE senior news editor.
but nobody has committed any designs
You can reach him on BIX as " thalfhill."

Motherboard Integration
Pentium systems will have an even higher level of motherboard integration than
486 machines now have. "The more integration, the lower the price and the higher

the reliability," says Tom Mays, senior
vice president of NCR's general-purpose
product group in Dayton, Ohio.
Mays projects that within about 12 to
18 months, users will see single- board
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might scale up to 400 Mbps; with speeds like

lel VO. These ports are now seeing increased

well as from HP and other printer and scanner

that, it's clearly intended to be more than a

is rated now for 100 Mbps, but someday it

use— for attaching not only printers but also

makers. The impact on system cost is expect-

mouse port. In fact, Serial Bus is meant to be

devices ranging from tape drives to network

ed to be negligible. Microsoft will add support

ageneral-purpose interface that can replace a

interfaces— and are quickly becoming aper-

for bidirectionality in the next version of Win-

range of VO types, including ADB, RS-232, RS-

formance bottleneck.

dows; for example improved Print Manager

422, parallel, and SCSI. According to Michael

dialog boxes might nforrn you that aprinter is

Teener, a plumbing architect for Apple and

out of paper or low on toner.

former chairman of the P1394 committee, " It

new avenues of capability and easing the bur-

Serial Upside

future, beyond Apple and even beyond com-

den of configuration. Some of these ports will

Engineers see even more opportunity in serial

puters."

begin appearing in systems this year.

VO than in parallel VO: It uses less physical

Like Access.bus, Serial Bus will require only

space; presents fewer electrical problems,

asingle inexpensive connector on the back of

Faster Parallel

such as cross talk; and scales up more easily

asystem; attached devices need no DIP switch-

Improvements to the standard parallel port

to optical media. Two technologies may gain

es or jumpers, and they will identify and con-

began afew years ago when Xircom, amaker

wide use in the next few years: Access.bus

figure themselves dynamically. Unlike with

of parallel- port network interfaces, helped In-

from Philips Semiconductor and Serial Bus

SCSI, achain of Serial Bus devices won't need

tel define afaster specification. The Enhanced

from the IEEE.

addresses or terminators, yet the performance

Many vendors are now adopting port technologies that dramatically boost VO port speed.
The new ports are also smarter, opening up

will be the standard VO interconnect of the

Parallel Port, or EPP, was supported in Intel's

Access.bus is like ADB ( Apple Desktop Bus),

386SL chip set and became common in note-

"only much better," says Denis Pavillard, an

Members of the IEEE P1394 group include

book computers. It raised throughput from

engineer at Logitech. It's faster than ADB and

Apple, IBM, and NCR; Apple has reportedly al-

150 KBps to 2 MBps.

supports more devices. The technology, origi-

ready developed Serial Bus controller chips

nally developed by

that it will license to other companies. Teener

Hewlett-Packard was also interested in rais-

gnetics, lets you connect

is high enough to match that of SCSI- 2.

ing parallel- port speed to boost Laserlet per-

more than 100 ser al devices, such as key-

confirms that hardware and software proto-

formance, and it devised atechnology called

boards, mice, trackballs, and digitizers, to a

types are now up and running and promises

Zippy that runs between 2and 5MBps. Zippy

single 100-Kbps port, eliminating the need for

that " real" hardware will ship in 1994. Pentium

is bidirectional, which means the printer can

multiple connectors on the back of the sys-

and PowerPC systems are ideal candidates for

talk back to the PC to report job status or er-

tem. Devices identify themselves and can be

aSerial Bus port.

computers based on either the 486 or the
Pentium with SCSI-2, DSPs, video codecs,
and LAN interfaces on-board. Some of
these components will show up even sooner in early Pentium systems.
SCSI is agiven. "It's clear that SCSI-2
has completely won for any kind of highperformance systems," says Amdahl. "The
notion of using IDE just isn't right in these
[systems]." IDE is closely tied to the ISA
bus and suited for asmall number of local
devices, whereas SCSI supports more devices at greater distances and with more
flexibility. In servers, and perhaps even in
some desktops. single- and dual-SCSI con-
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trollers will be tied to the local bus for the
highest possible throughput. Slower devices, such as tape drives and CD-ROMs,
might be hung off yet another SCSI port on
the EISA bus or Micro Channel.
Networking is less certain, because standards are in flux. Zenith's Houssein believes that integrating anetwork interface
makes sense in adesktop or portable system but not in aserver; since the vendor
doesn't know how the server will be networked, open slots are provided instead.
But even on-board Ethernet, which has
steadily gained in popularity, may become
too limiting as new networking schemes,

such as Fast Ethernet and FDDI over copper, come on-line.
One of the best opportunities for integration in high-priced Pentium systems is
multimedia. Intel is actively promoting the
incorporation into Pentium systems of an
Analog Devices AD1848 sound chip, the
same device used in Compaq's Business
Audio and Microsoft's Sound System. The
AD 1848 offers abasic interface between
real-world analog signals and the computer's digital format (i.e., 16-bit A/D and
D/A conversion at rates of up to CD-quality 44.1 kHz). However, user functions
such as voice annotation of documents or
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—PC Magazine, Mar. '93
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spoken attachments to E-mail messages
must be provided through software, and
adding music functions requires additional hardware— either adedicated synthesizer chip or aprogrammable DSP.
Micronics' Benoit isn't ready to take
the plunge into multimedia. " We are reluctant to put anything on the motherboard
that will be obsolete within ayear," he
says. "Sound and video are still going
through too many changes right now to
integrate on the motherboard." While basic parts such as the AD1848 won't be
made obsolete, the functions wrapped
around them are indeed in evolution. For
example, dissatisfaction with the quality
of FM synthesis music is leading quickly
to the adoption of wave-table audio, and
video-compression standards are in flux. In
the long run, these functions will likely be
provided by aDSP coupled with software
tailored to specific multimedia tasks, and
makers of commodity systems don't yet
see astrong-enough market demand to
warrant the added cost of aDSP.
. Graphics accelerators are also likely to
be integrated, but only in desktop systems
where imaging, desktop publishing, CAD,
and other graphics-intensive applications
need the extra horsepower. Intelligent

graphics controllers (e.g., bit blitters) are
likely to be attached to the local bus, as
they are now in many 486s. S3' sMargulis
says that because early Pentium adopters
"won't be price-sensitive," he expects a
typical graphics subsystem to include 2to
4MB of high-performance VRAM, not
less expensive DRAM. With 4MB of display memory, asystem can achieve 1024
by 768 resolution in 24-bit full color.

to 10 Pentium CPUs. Four or five companies are expected to demonstrate C-Bus II
systems at Fall Comdex this year.
Some people consider Corollary's approach too proprietary, arguing that SMP
won't become commonplace until it's supported by major chip-set vendors. Yet the
multiprocessing architectures used by superservers, from the Compaq Systempro to
systems from Parallan and Tricord, are
also homegrown and, in many cases, not
The Next Big Thing
really symmetrical. Corollary's licensable
Held back for years by alack of standards
designs, C-Bus II chips, and support for
and software support, SMP (symmetric
them in Windows NT could expand the
multiprocessing) is one of those technolouse of SMP into abroader market.
gies that are often described as the Next
However, Intel has also complicated the
Big Thing. With the arrival of the Penpicture with its rumored P54C, akind of
tium, Microsoft Windows NT, and Sun"overdrive" Pentium that, instead of disSoft's Solaris 2.0, the era of SMP may
abling the existing chip (as does the 486
have finally dawned.
OverDrive), would work alongside it in a
George White, president of Corollary
multiprocessing fashion. Intel will posi(Irvine, CA) and alongtime promoter of tion this solution as aquick and easy way
multiprocessing, says that the Pentium will
to boost performance on the desktop, rather
cause "RISC bigots" to take afresh look at
than as ascalable multiprocessing archiIntel. "We expect multiprocessing to get a tecture.
big boost from people looking for higher
"The concern among MP people is that
performance and losing their bias against
this could give multiprocessing with Intel
Intel," he says. Siemens Nixdorf has comCPUs abad name," says White. While the
mitted to using Corollary's C-Bus II, a P54C requires system makers to simply
400-MBps backplane that can support up
add asocket, it won't boost performance

Cover Story
except for multithreaded programs in environments such as NT or OS/2. It isn't a
real SMP solution, because the chips share
the same bus and external cache.
Another kind of multiprocessing may
be redundant designs for improved fault
tolerance. Says Opti's Khan: "People have
understood this technology for years, but
with the extreme price competition, they
haven't implemented it in PCs. The Pentium will be the platform of choice for doing things like dual-processor multiprocessing for reliability."
Brian Croxon, vice president of Zenith's
network and server products group, predicts that Pentium systems will be designed
to absorb host functions previously unknown in PCs. "You are going to see the
ability to do remote diagnostics, automatic dial-out, and system-level network management capability," he says.
HP's Mathios agrees. "Customers are
looking for high availability. This leads to
things like redundancy, ECC [error checking and correction] memory, disk arrays,
and predictive diagnostics," he says. "And
these things start driving the system architecture."
Leading the charge in this arena are the
superserver companies. For instance, Par-

allan now delivers ECC memory and parity on all buses, and it offers asophisticated monitoring and diagnostics capability. "Our system maintenance is actually
better than what's available for mainframes, because it uses aGUI front end,"
says ParaIlan's Fields. The next release of
the system management software will support the SNMP protocol, which will allow
ParaIlan servers to operate in heterogeneous network management systems. Tricord and NetFrame servers provide similar
levels of data integrity and diagnostics.
The Pentium itself will also help in this
regard, because it incorporates several new
diagnostic capabilities. On-chip performance-monitoring registers maintain statistical information on cache hits, bus transactions, and average processor waits. In
compliance with the Joint Testability and
Automation Group standard, internal Pentium registers can be read directly, which
should help in debugging and testing systems. And the Pentium's FRC (functional
redundancy-checking) mode lets two chips
run side-by-side and compare their results
in real time. Unfortunately, FRC mode
doesn't indicate aresolution in case of an
error, so it serves to flag— but not solve—
data integrity failures.

Incredible overheads
and prints that rivet your
audiences attention.
Made easily and affordably.
Right at your desktop.

Investing in Pentium
The first generation of Pentium PCs does
not yet take full advantage of the new
CPU. If you must buy aPentium-based
system today, protect your investment by
seeking out one with aPCI or VL-Bus for
video or disk I/O. A 64-bit memory interface and a32-bit I/0 bus are nice bonuses.
However, it's probably worth waiting
until the rest of the architecture catches
up with the chip and until the operating
systems that take full advantage of the
Pentium are available and robust. And if
you're not sure of your needs but are planning to buy a486 system anyway, consider one with aP24T socket on-board ( to
accommodate Intel's unannounced Pentium "overdrive" processor), with the understanding that when the chip that plugs
into it is delivered, it won't give you the
same performance levels as anative 64bit Pentium system.•
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Pentium PCs: Power to Burn
RAYMOND GA CÔTÉ
AND BARRY NANCE

T

he first afternoon Ispent with a
roomful of new Pentium systems took me back 10 to 15
years—roaring fans, special
cooling hardware, and sturdy tank-like
cases that must be kept closed or the
electronics inside will surely melt. It is
difficult to view the first round of Pentium-based systems as microcomputers. They blur the already indistinct line
between microcomputers, supermicrocomputers, and minicomputers.
BYTE ran preliminary tests on nine
servers and two desktop systems. Most
of the units were based on existing designs. All the vendors had been privy
to the Pentium specifications for some
time. This allowed them to build flexibility into their latest 486 designs to
accommodate the Pentium. To move
their systems up to the Pentium, vendors employed either adaughtercard
or aprocessor card approach. The designs of these cards vary; they can conZenith offerings, use both aheat sink and afan
tain the processor, cache, DMA, and
The first
mounted directly to the IC. Newly designed sysmemory with a64-bit interface, or they
tems such as the multiprocessor NCR System 3360
Pentium systems
can provide simply the processor and
incorporate separate air channels and pathways
some support circuitry with a32-bit
that guarantee processor cooling. Between these
offer significant
interface.
two extremes are systems such as the Acer AcerThe ALR Evolution V-Q was the
Frame 3000MP, which uses alarge conductive
performance
only machine we looked at that implecooling plate, and the IBM Model 95 66- MHz
ments the Pentium on the motherboard.
gains over the
Pentium Server, which has arow of squirrel-cage
It and the NCR System 3360 are the
fans mounted near the processor.
486, but they
only two machines that feature comAs processor speed and complexity increase, so
pletely new system designs to support
too does the need for raw electrical power. Pentium
could do better
the Pentium.
systems tend to have large power supplies-400 W
All these machines are hot, in avery
or more is not uncommon. The power supply itself
real physical sense. A 66-MHz Pentium requires about 15 W
produces its own heat problems, but most vendors have already
just to keep itself running—never mind the high-speed supportdealt with this problem in their fastest 486 designs by separating
ing electronics immediately surrounding it. The Pentium may
the power supply and its cooling fan from the rest of the system.
not be the first chip to have its own private fan mounted directAll the systems we looked at adequately isolate the power
ly to it, but it is the first such chip to reach the mass market.
supply's cooling airflow. However, heat is likely to become more
All the Pentium systems BYTE examined use at least aheat
of aproblem as the Pentium becomes readily available and clone
sink, as Intel recommends. Some, including the Compaq and
manufacturers place this year's electronics in last year's cases.
94.

BYTE

JULY 1993

Cover Story

31s

WW111[4.,U101

L

Hewlett-Packard
NetServer 5/60 LM

Zenith Z-Server IT
466XE Model SOI)

Acer Acerframe 3000MP

DECpc 560ST 1

Look for designs that
allow adequate airflow through the system; Intel recommends aminimum of
400 feet per minute.
On the Server Side
We ran the Novell
file 1/0 server benchmarks under various
network loads. Although there are significant differences
among the systems
in the group, most
of their results were
within shouting distance of one another. Cost becomes
Írl Model 95 66-MHz
an obvious determi.1NewldIgsg
nant when evaluating
these machines. Based on pricing available at press time, expect to pay at least
$8500 for abase-model Pentium server.

Siemens Nixd

We ran the random and sequential file
I/O tests five times for each server. The
benchmark activity was the only LAN
traffic during each
test. The network
connections consisted of two ThomasConrad 4045 tokenring cards, each containing 128 KB of
on- board memory.
The IBM Model 95
66- MHz Pentium
Server used two Micro Channel tokenring cards and was
the only server that
arm
didn't use Thomasee'
rn.
1
Conrad adapters.
The token- ring
speed was 16 Mbps.
The LAN was split
= Meade

LAIR Deskpro 5166M

REvolution V

-P.PE-55

into two ring segments, each with 50 workstations. For the tests involving an odd
number of workstations (25 and 75), one
ring segment had one more workstation
active than the other. One of the more tedious aspects of the test was assigning
workstations. We had to ensure that each
ring participating in the test had an equal
number of clients. The actual tests consist
of sequential and random workstation I/O.
Each file I/O test is run on 10 2-MB files,
reading and writing 512 bytes at atime.
What is most interesting about these
tests is what they reveal about the need to
balance total system performance with the
Pentium processor. The BYTE benchmarks allow you to configure a "processor
load," which attempts to keep the server's
processor busy while the clients perform
the timing tests. Running the benchmarks
on each server with
and without processor loading produced
negligible changes
in the throughput
results. This indicates
that our tests were
exercising the hard
drive subsystem more
than the actual Pentium chip. That's no
real surprise, but it's
apoint to be remembered when determining if you need a
Pentium system.
Even more telling
were the results of
the Pentium- based
RProVeisa V
systems compared to
those of the Zenith ZServer LT 466XE Model 500 with a50MHz 486. (The Zenith Pentium module
was delivered too late to be included in
the network tests.) The 486-based Zenith
outperformed the DECpc 560ST and IBM
Model 95, and it didn't do that poorly
against the other systems, either. Again,
this points out that overall performance is
much more important than simply the performance of asingle component.
These systems would have undoubtedly
exhibited completely different rankings if
they had been tested with amore computeintensive environment such as SQL Server under OS/2. However, for astrict file
server, our numbers indicate you can do
just as well without aPentium as you can
with one.
Desktop Power
Two of the first Pentium systems we evaluated— the Unisys and the Compaq— are
JULY 1993
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The AIR Evolution V-Q
was the only system
among the 11 that BYTE
examined that had the
Pentium mounted on
the motherboard.

Acer took aunique
approach to dissipating
the heat generated by the
Pentium in the
AcerFrame 3000MP.
A metal plate acts as a
heat sink; it's thin
enough to allow normal
spacing of the expansion
slots.

System memory with 128-bit interface
256-KB secondary cache

Pentium processor with heat sink and fan

Compaq's TriFlex
architecture allows its
existing Deskpro system
design to accept this
Pentium processor card.
It places all the timingcritical components,
such as cache and DMA,
on the cart!.

being marketed as desktop machines, so
we tested them with the BYTE low-level
DOS and Windows benchmarks. The DOS
CPU benchmarks show the Pentium systems running at speeds of up to 13 times
the throughput of a Compaq Deskpro
386/33. However, overall system configuration will drastically affect the performance of an actual application. The Unisys
PW 2 Advantage Plus 5606 system performed exceptionally well on the file 1/0
tests, but it was outclassed by the Compaq Deskpro 5/66M system in raw CPU
throughput and video.
The Windows benchmarks show even
more confusing results. The Unisys, which
uses aspecial pixel-caching video adapter,
outstrips the Compaq for drawing individual pixels, and it maintains this advantage tor bit- block transfers. However,
drawing real- world items such as lines, ellipses, and polygons is nowhere near as
speedy. Likewise, the Unisys system is 63
percent quicker than the Compaq at sequential file 1/0 tasks but nearly 31 percent
slower at the random test.
Many of the discrepancies that these
tests show arise due to the number of different caches throughout the system. First,
the CPU and FPU tests show the speed of
the system only while it's operating from
within the processor cache on the system
processor board. All the current BYTE
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Enclosed
chamber
for
directed
airflow

The NCR System 3360 was designed as amultiprocessing Pentium system. The processor cards and
memory reside in their own compartment, at one end of which is alarge fan that generates enough
airflow to keep the two processors cool.

Why some software se
more than others.
S

uccess. All software
developers strive
for it. Now, Don
Gall was on top of
the world. Software
protecion made
all tilt difference.
Especially in
Europe and Asia.
Sales were four times
better than before. He is
the founding father of
Sentinel — the guru of
software success.
Sftql111.11(1
Software Sales
One day, trekking through
the coffee fields of Java,
Don ran into his old college
buddy Simon Seagull. "Don,
my sales are well below
expectations." Simon
explained his plight, "My
software should sell like
yours, Don!" Yet despite
critical acclaim Shnon's
company, SimonSays
Software, teetered on a
financial tightrope. "What's
your secret, Don?"
They spent hours
analyzing potential problems.
They looked at everything.
The Key to the Problem
Finally, Don leaned back
and asked the assumptive
question, "What about
protection — are you using
Sentinel?"

Nervously, Simon sipped
his coffee. His hands shaking
as his eyes darted the room.
"No. Ididn't think I
needed to."
Don's chair slid
out from under
him and he crashed
to the floor. Amazed
in disbelief, Don cried, "You
What?!" Grabbing his tattered
scrapbook, Don
pulled out photos
of his travels. "Ever
been to Seoul?
Prague? Anywhere?
Ten bucks will buy
you anything, even
bootlegged copies of software."
Don's Road to Success
Thumbing through the
scrapbook, Don shared his
experiences. "Back in the
'80s, Iwas in your shoes —
beaten, battered
and bruised."
Simon listened.
"Then, after
aheart breaking
trip around the
world, Icalled the Software
Publishers Association ( SPA)."
"I could hardly believe
it. They told me developers
lose billions of dollars each
year. Why? Illegally copied
software. In some countries
there are nine pirated copies
for each legal copy sold."

Simon was disgusted, "It's just
not fair."
"That's why Icommitted
myself to solving the
piracy problem,"
explained Don.
Simon's eyes lit
up. "The dongle!"
he shouted. Don
corrected him, "Not just any
donee — the dongle that
paved the road to success
for over 10,000 developers
worldwide — Sentinel."
Successful Developers
Use Sentinel
Don pulled astack of letters
out of his gunny sack. "All
of these people tell the same
story." Don read about a
successful developer from
California who swears she
wouldn't be in business
without Sentinel. Another
company says protection costs
less than litigation, plus
they don't have to
spend time and
money supporting
illegal users.
Others confessed
they wouldn't market
products internationally
without protection.
The hours flew by, story
after story, Simon learned
Don Gall's secret. To succeed
is to protect. To protect is to
secure with Sentinel.

Most Advanced and Widely
Used Dongles in the World
Backed by the world leader
in software protection,
Rainbow Technologies, the
Sentinel Family of hardware
keys is the most diverse and
comprehensive selection
available. For DOS, Windows,
OS/2, Macintosh, LAN, UNIX
and others. They're simple to
install, and are the most
reliable and compatible
available.
Rainbow offers justintime delivery and the largest
technical support and
engineering staff in the
software protection industry.
Call Don Gall today for
afree copy of "The Sentinel
Guide to Securing
Software." Or better
yet, ask him for alow
cost Sentinel Evaluation
Kit— complete with a
working dongle!
CALI.

800/ 852-8569
FOR YOUR FREE GUIDE
TO SECURING SOFTWARE

ruIflEL

Securing the future of software

When you need adongle, you need Sentinel.
The only dongle Don Gall will use.
M 3.9, 11
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DOS Benchmarks
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All results are indexed, and higher numbers indicate better performance. For each index in the DOS tests. a Compaq Deskpro 386/33L running Compaq DOS 5.0 = 1.
The overall index is the average ndex of the individual tests. The BYTE low-level benchmark suite identifies relative performance at the hardware level, breaking down
performance by system component. The results of these tests can help you to identify the relative performance of a given subsystem and to determine where performance
bottlenecks may lie. For acomplete description of these tests, see " BYTE's New Benchmarks: New Looks, New Numbers," August 1990 BYTE. The BYTE low-level
benchmarks, version 2.4. are available in the byte.bmarks conference on BIX, or you can contact BYTE directly.

Unix Benchmarks
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All results are indexed, and higher numbers indicate better performance. For each index in the Unix tests, a Sun Sparcstation IPC = 1. The
overall index is the average index of the individual tests.

Metaware compiler

Our Unix tests show relative performance for double- precision arithmetic, the Dhrystone 2 benchmark, spawning a process ( execl()), pipe- based

SCO binary

context switching, and running a shell script with eight concurrent scripts running. Unix benchmarks are available on Usenet, in the listings area
on BIX, or on disk.

Windows Benchmarks
Graphics

Memory

File I/0

Windows Overall

Compaq Deskpro 5/66M
Unisys PW 2
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All results are indexed, and higher numbers indicate better performance. For each index in the Windows rests, a Compaq Deskpro 386/33L running Compaq DOS 5.0 and
Windows 3.1 = 1. The overall index is the average index of the individual tests.
BYTE's Windows test suite measures system performance running Windows. It is divided into three categories: Graphics, which includes calls to GDI drawing routines; Memory,
which measures the speed of memory access under Windows; and "rile I/O, which measures performance of the file system on disk.
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You've been waiting for apowerful optical
storage drive that slides easily into any
standard half-height computer
bay. And Pioneer engineers did
it. Presenting the world's first
51/
4"half-height multifunction
(rewritable/WORM) drive. The DE-UH7101.
This feature packed
optical drive gives you
everything. Half-height
form factor, 53 msec
average seek time, dust protection, SCSI
interface, and removable media with
654 MBytes on asingle 5
/"optical disk.
4
1
The multifunction capability allows use as
an erasable, rewritable workhorse drive. And as a
WORM (write once
read many) archiver
for mass storage.
Along with great features, Pioneer
continues to build reliability into every
drive. By improving existing technology
and reducing the number of parts we
achieved an astounding 32,000 hours
mean-time between failures.
The DE-UH7101 is available
in internal or external units.

Call Pioneer at 1-800-LASER-ON
for full power at half the size.

(V) PIONEER

Pioneer New Media Technologies, Inc.
OPTICAL MEMORY SYSTEMS DIVISION,
2265 E. 220th Street Long Beach, CA 90810
Circle 255 on Inquiry Card.
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NetWare Benchmarks
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On the network file VO tests, workstations open, read, and write files on

—

AcerFrame 3000MP

-

IBM Model 95

—

DECpc 560ST

-

ALR ProVeisa V

ALR Evolution V-Q

—0— Siemens Nixdorf PCE-5S

also contribute.

HP NetServer 5/60 LM

—M— Z-Server LT*

All servers are tested under NetWare 3.11. The figure shows the

—

*Zenith server tests run on 486/50 CPU.

benchmarks don't require hits in main
memory. Conversely, the file I/O tests
highlight differences in approaches to onboard disk caches as well as to the interface.
The More, the Merrier
Beyond the promise of simply more speed
lies the ability to gang Pentium processors
into multiprocessing systems. We received
two such systems for review: The Acer
AcerFrame 3000MP and the NCR System
3360. We were unable to pit these two systems against each other, since the Acer-
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the server using either sequential or random-access patterns. The file
I/O tests measure true server throughput; disk VO speed is the most
important factor, but processing speed and network I/O performance

aggregate throughput for each server for each test. Note that the figure
..hows total throughput on the network—that is, the sum of the throughput
seen by each client on the network.

Frame arrived with only one processor
board.
The NCR 3360 we received had two
Pentium processor boards. NCR claims it
will deliver systems that support up to 16
processors. This is aground-up redesign
that NCR configures for either desktop or
server use. It includes custom memory
management chips, acustom local bus for
video access, and the ability to provide
multiple processor access to shared video
memory. This means that the video is not
tied to aparticular processor—whichever
processor board is free can update the dis-

play. This also leads to the potential, with
still unrealized software, of allowing different processors to write to specific windows on the display.
NCR's use of anonstandard local-bus
definition for the video means you'll be
limited in your choice of video cards for
this machine. For server use, this is not
much of aconcern, and NCR claims it is
seriously considering PCI ( Peripheral
Component Interconnect) 2.0 for future iterations of the 3360.
The 3360 points out the difference that
agood compiler can make to performance.
continued

Cross
platforms
easub
New Timbuktu is the easiest way to network Macintosh and Windows
computers, so you can share printers, tiles and screens.
-

Call today for afree
demonstration video:
1-800-998-7760 ext. 4.
MacUser
PC Week Labs Overall Score 4.2
Macworld ****
LAN Times 5 Nodes

Moving information between Macin-

picture of your screen over the

tosh and Windowe computers used to

network so you can control and

be quite afeat of skill. Let alone nerves.

view it from another Mac or

But now there's Farallon's new

Windows PC. This lets you use

Timbuktu® for Macintosh anc Windows.

your network for new things like

Timbuktu is the easiest way to create
a peer-to-peer network. So, whether

collaboration and user support.
Of course, Timbuktu is easy

WINDOWS..
COSAKTIBLE

es
It runs with
NetWare

you're on aPC or Mac, you can share

to use and install. You don't need adedi-

expensive peripherals like printers. And

cated gateway or server. And it works

exchange files quickly and easily.

with what you've got. Even other networks

You also get a
unique benefit—
remote control.
Timbuktu can send
areal-time, full-color

•:; Farallon
Power to the network -

on NetWare or TCP/IP.
For afree Timbuktu
product demo video,
just call. It's that easy.
1-800-998-7760 ext.4:

'Call 1-800-678-5075 for upgrades front Timbuktu and PhonallET PC ( previously Appieddiere PC and PhoneNET Teat). Upgrades also available for SitkaTOPS and Carbon Copy.
A curry of T.nlbuKtu ib ( 1400011 Oil COCO

The ne.Ork

bulgle and in IA-packs are available.

All trademarks are properly of then owners. Cr1952 All nghts reserved. Fee customer servIce. call ( 510) 814-500C. Or contact us on Amenca Online. or AppleUnk. IDI Far,llon. CompuServe . ID: 75410. 2702. Internet ID: Farallonefarallon.com
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PENTIUM SYSTEM CONFIGURATIONS
These are the most important differences among the first Pentium systems. Pricing will be critical, with early models expected to cost
from $5000 to $20,000. All these systems will eventually ship in 66-MHz versions. (P=parity; EDAC=error detection and correction;
MC=Micro Channel; N/A=not available.)
EXPANSIONBUS TYPE

SCSI-2

CONFIGURATION
AS TESTED ( RAM,
STORAGE, VIDEO, MONITOR)

256 KB

EISA, ISA

None

16 MB, 5520-MB
SCSI, 640x480,
no monitor'

P

512 KB

EISA, ISA

None

32 MB, 4540-MB SCSI
array, 1024x768, 14"

$ 12,989

128-bit

P

512 KB

EISA. VL

None

32 MB, 4540-MB SCSI
array, 1024x768, 14"

$ 13,320

66

128- bit

P

256 KB

EISA

None

16 MB, 510-MB IDE,
1280x1024, 20"

$9399'

DECpc 560ST

60

32- bit

P

256 KB

EISA

Option card'

16 MB, 1-GB SCSI,
1024x768, 14"

$8500'

Hewlett-Packard NetServer 5/60 LM

60

32-bit

P

256 KB

EISA

Integrated'

16 MB, 4- GB SCSI,
640x480, 14"

$ 12,899

IBM Model 95 66- MHz Pentium Server

66

64- bit

ECC

256 KB

MC

Option card'

NCR System 3360

60

128-bit

EDAC
or P

256 KB

MC

Integrated

16 MB, 2540- MB SCSI,
1024x768 14"
64 MB, 1-GB SCSI,
1280x1024, 19"

Siemens Nixdorf PCE-5S

60

64- bit

EDAC

256 KB

EISA. ISA.
VL

Integrated'

16 MB, 510-MB SCSI,
1024x768, no monitor

Unisys RfeAdvantage Plus 5606

60

32-bit

P

256 KB

EISA

Integrated

16 MB, 1.2-GB SCSI,
1024x768, 14"

Z- Server LT 466XE Model 500

66

64- bit

P

256 KB

EISA

Integrated'

16 MB, 3500- MB SCSI,
1024x768, 17"

PROCESSOR
SPEED

PROCESSORTO- MEMORY

(MHZ)

BANDWIDTH

AcerFrame 3000MP

60

32-bit

ECC

ALR ProVeisa V

60

32-bit

ALA Evolution V- Q

60

Compaq Deskpro 5/66M

SYSTEM
TESTED

Fast SCSI.

Includes 525- MB OIC tape drive.

The BYTE Unix benchmarks are compiled
using the standard SCO Unix compiler.
We ran these standard binaries and aversion of the benchmark compiled with the
native NCR Metaware C compiler.
In some cases, the Metaware compiler
shows a2.5 percent increase over the
standard SCO speeds. It was interesting to
see that some tests, such as spawning other tasks, were actually quicker when the
SCO compiler was used. With the
Metaware compiler, the 3360 ranks between the Silicon Graphics Indigo and
the IBM RS/6000 in speed. This speed
increase is seen without using aPentiumspecific compiler.
The AcerFrame has been around since
late last year in 486 form. It supports up to
four Pentium processors. Memory is
shared and accessible by all CPUs and
EISA-based subsystems. The processorto-memory interface, which Acer calls the
FrameBus, boasts aclaimed bandwidth of
264 MBps.
Best Is Yet to Come
We expect few Pentium systems to land
on desktops in the immediate future. The
486 is still more than adequate for the average user. It's likely that most Pentium
systems will be sold for use with server
applications, such as database and multiuser Unix environments, where the processing power can make adifference.
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MEMORY
TYPE

CACHE
( AS TESTED)

PRICE
AS TESTED

$23,995'

N/A
$ 19.000'
NA
$ 10,000
$8915

Estimated price.

Our early tests of Pentium systems are
hardly the last word. Most of the units
we've seen are not yet finished, particularly in terms of software drivers and BIOS
code. All the systems discussed in this article will eventually ship with 66-MHz
processors, too, although many arrived at
BYTE with 60-MHz parts. Furthermore,
we've yet to see what these systems can really do with applications written using
compilers designed specifically for the

Pentium architecture.
For now, these systems are merely good,
fast implementations of 486-class machines. We won't know what their full potential is until Pentium-specific applications appear. •
Raymond GA Côté is a BYTE consulting editor.
You can reach him on BIX as "rgacote." Barry
Nance is a contributing editor for BYTE. You can
reach him on BIX as " barryn."

Company Information
Acor Americo Corp.
San Jose, CA
(800) 733-2237
fax: ( 408) 456-0471
Circle 1060 on Inquiry Card.
Advanced Logic
Research, Inc.
Irvine. CA
(800) 444-4257
fax: ( 714) 581-9240
Circle 1061 on Inquiry Card,
Compaq Computer Corp.
Houston, TX
(800) 345-1518
Circle 1062 on Inquiry Card,
Digital Equipment Corp.
Maynard, MA
(800) 722-9332
(800) 524-5694
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Newlett-Packard Co.
Palo Alto, CA
fax: (800) 752-0900

Siemens Nixdorf
Information Systems, Inc.
Burlington, MA
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IBM PC Co.
Somers, NY
(800) 722-2227
fax: (800) 426-4329
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NCR Corp.
Dayton, OH
(800) 637-2600
(513) 443-5000
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(800) 226-1484 ext. 3396
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fax: ( 617) 221-0201
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Unisys Corp.
Blue Bell, PA
(800) 448-1424
(215) 986-4011
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Zenith Data Systems
Buffalo Grove, IL
(800) 553-0331
(708) 808-5000
fax: ( 800) 472-7211
fax: ( 708) 808-4434
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June 14, 1963.
Cindy Smith plays with color.

Thirty years later her business
depends on it.

Introducing the
QMS ColorScript Laser 1000.
Now your business has
total freedom of expression
For Cindy, communicating decision-critical
information quickly, flawlessly and in
brilliant color is now her livelihood. That's
why she depends on the QMS ColorScript.
Laser 1000 Print System. It frees her to
print entire forms and letterhead with color
logos, images and high quality text without
changing paper. It saves her the cost of
stocking special forms, letterhead and
multiple sets of supplies and uses standard
paper and transparencies. It improves her
message by highlighting key data with
color in multipage presentations and
documents. Add direct connection to a
variety of networks and anyone can realin
both greater productivity and aper user
cost that rivals personal printers. Plus, our
easy software loadable upgrades virtually
eliminate obsolescence.

Save money. Save time. Free yourself from
limitations. Discover the advantages of the
QMS ColorScript Laser 1000 Print System.
•Laser color and monochrome printing
•Compatibility with PostScript' Level 2and
Level 1, HP PCI:5C and HP-GL°• liveType
font scaling • Automatic collation • All
four ports accept data simultaneously
•Automatically interprets incoming
data and selects correct language from
those available • 65 resident type fonts,
all with multilingual character sets
•EfiColor and Colorimetric color
dictionaries and Apple ColorSynchdevice profile • Supports DOS, Windows;
Macintosh' and Unix' applications
•Software bailable system upgrades
•QMS Crown" multitasking technology.

Expression is aserious business.
Coll QMS today at 800 841-0760 or 205 633-4300 for more information.
QMS. QMS CirlorSciipt and the VAS logo am [rationale: or rep,iuered trademarks ofQMS. Inc PrAttibipt is atraiernek
certain jurisdiction& frit other pruduct and company name mentionitt oc tnidismuics or regjstered

Adobe tivstornlimpetnitiil which may be registered in
uia,ki ly•lr ntetint• cungianics.
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State of the Art

NEW KNOWLEDGE T
OOLS
Combining knowledge- based systems with neural networks, genetic algorithms, case- based reasoning,
and other emerging technologies produces new types of tools. They'll help you come to grips with tasks
that will dominate the workplace in the coming years.
SARA HEDBERG

A

new generation of applications is
helping companies work smarter
by letting them take advantage of their collective experience. The applications, called
KBSes (knowledge-based systems), are
also playing agrowing role in rightsizing
companies by reducing costs and improving workers' performance.
KBSes capture acompany's intellectual capital—its expertise and experience—
and distribute it throughout the enterprise
over anetwork. For example, American
Express (New York, NY) placed corporate policies and procedures in its KBS to
assist its credit authorizers to rapidly handle transactions.
New intelligent systems combine KBSes
with other emerging technologies, such as
neural networks, CBR (case-based reasoning), genetic algorithms, virtual reality,
and multimedia (see the glossary). Potential new applications of these hybrid technologies include coordinating all the functions and departments of acorporation,
improving customer service at reduced
cost, and developing better software more
quickly.
Smarter Tools
KBS technology evolved from expert systems, which were designed to encode an
expert's knowledge into acomputer program in the form of IF...THEN rules. The
expert systems of the early 1980s proved to
be difficult to build because of the challenge of capturing all of an expert's knowledge. They were also difficult to maintain,
because their large rule bases had little organization. Most expert systems were
stand-alone applications on dedicated
workstations.
In the mid- 1980s, researchers married
rule-based expert systems with powerful,
frame-based, object-oriented representation. This combination helped represent
complex data structures, their constraints,

and their relationships. The pairing prodled by either of the technologies it comduced anew generation of software deprises. Because it can access, organize,
velopment tools and applications, called
and analyze unstructured information that
KBSes.
cannot be captured in databases (e.g., freeWith their ability to represent, manage,
text data), CBR allows the hybrid system
and analyze complex knowledge and
to handle people's experiences, or cases. It
processes, KBS software development
also enables the system to perform broad,
tools offer powerful advanced programshallow reasoning across these cases by
ming techniques that are highly producmatching new cases with existing ones in
tive. "KBS technology is really asuperthe case base ( see "Roll Your Own Hyset of object technology," says Dennis
brids" on page 113).
Yablonsky, president of the
Customer service is one
Carnegie Group (Pittsburgh,
area where companies are
PA), aconsulting firm speimplementing systems that
AKBS ( knowledge-based
cializing in intelligent-softcombine KBS and CBR
ware technologies for mantechnology. For instance,
system) is an application
ufacturing.
Compaq Computer ( Housthat can store, retrieve, and
ton, TX) is using this apanalyze vast stores of
The Next Generation
proach to automate such
Researchers and software
customer service functions
knowledge and data. KBSes
developers are combining
as answering questions and
are extensions of the old Al
KBS tools with other emergtroubleshooting (see the text
notion of an expert in abox.
ing software technologies.
box "Help Is on the Way").
Although the hybrid systems
As anew generation of what
are still largely experimenCoordinated Engineering
used to be called expert
tal, preliminary results indiHybrid systems composed
systems, KBSes came into
cate that such coupling can
of KBS and CBR technoloenable more complex probgy are also proving fruitful
being about 8years ago.
lem-solving techniques than
in managing product life
Today, they are used to
have been available to procycles ( i.e., coordinating
accomplish such tasks as
grammers in the past.
the design, marketing, and
For example, if you comparts inventory of aproddiagnosing equipment
bine multimedia and virtual
uct). With its rich representproblems, forecasting
reality with KBS technolation capabilities, aKBS
stock trends, scheduling
ogy, you create apowerful
allows acompany to store
user interface for the KBS.
and intelligently retrieve
production, and designing
Programmers can use KBS
product decisions and
new products.
technology to manage and
trade-offs that can guide furetrieve multimedia data sources and to
ture decision-making. DEC, Boeing, and
create intelligent agents and objects in virGeneral Motors are afew of the compatual reality. As aresult, computer internies that use KBSes to coordinate such
faces come alive (see "See, Hear, Learn"
tasks.
on page 119).
One of the most prominent research efWhen asystem combines aKBS and
forts in product-engineering coordination
CBR, it can intelligently process awider
going on today is ARPA's DICE (Defense
variety of information than could be hanInitiative for Concurrent Engineering).
continued

AKBS QUICK PRIMER

New Knowledge Tools

Roll Your Own Hybrids

See, Hear, Learn

Knowledge-based systems let you
make the most of your business's
intellectual capital
106

Sometimes, your knowledge system needs the services
of other technologies, such as neural networks
or case-based reasoning
113

Combining knowledge systems with
multimedia and virtual reality yields
intriguing results
119
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State of the Art New Knowledge Tools
Glossary
CBR (
case-based reasoning) Programming
by example in which knowledge is stored in the
form of experiences, or cases.
expert system Technology designed to
encode an expert's knowledge into a
computer program in the form of IF...THEN

KBSes vs. Hybrid Systems
KBS

Inference engine

Knowledge base

Reasoning
mechanism

Rules and facts

User interface

rules.
frame-based representation Atechnique
enabling more elaborate data definition of the
facets of an object (e.g., constraints and
multiple inheritance) than can be achieved
with pure object-oriented technology.

procedure-based system An objectoriented programming technique that enables
the attachment of behavior to objects in the
form of code. When amessage is received by
the code, the behavior is executed.
rule Atechnique for representing human
problem-solving and heuristic reasoning using
an IF...THEN form.
rule-based systems An approach
popularized with expert systems that uses
IF...THEN rules and frames to encode
expertise in aknowledge base. An inference
engine controls how the rules are used during
the problem-solving process.
virtual reality A process that uses
computers to simulate realistic 3-D audio,
visual, and tactile worlds.

Under the leadership of the Concurrent
Engineering Research Center of West Virginia University ( Morgantown, WV), the
research focuses on integrating intelligent
software tools— including KBS and
CBR — to support the coordination of engineering activities.
Another innovative group in this arena
is the Knowledge Assisted Design Lab at
Carnegie Mellon University ( Pittsburgh,
PA), under the direction of D. Navin chandra. The lab is mixing KBSes, CBR, and
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Database

Problem
trace

Problem
description

Neural network 1
— Rule- based system 1
Front end
(chooses subsystem
to solve problem)

—

Neural network 2

Rule based system 2
—

multimedia The presentation of information
on acomputer using audio, video, text,
animation, and graphics.
neural network A system that emulates the
human nervous system and brain to process
information. Neural networks are used for
such things as sensor and signal processing
and pattern recognition.

Explanation
facility

Hybrid system

genetic algorithm Atechnique based on
natural selection. Generations of bit strings
are created, combined, and evaluated using
genetic-like operations to find near-optimal
solutions.
KBS ( knowledge-based system) An
application for representing knowledge that
offers the ability to analyze this knowledge
using IF...THEN rules.

-«81.

Back end
(formats and
considers answer)

Neural network 3

Ageneric KBS ( knowledge -based system)

relies on its own database, knowledge base,

explanation fui ility, und inference engine, hut a hybrid system can select a subsystem to handle each
problem through the front end while the back end formats and consolidates partial answers from
each subsystem. (Data courtesy of Silverman, Barry. Expert Systems, Addison-Wesley. 1987:
Eberhart, Russell C.. and Roy W. Dobbins. Neural Network PC Tools: A Practical Guide,
Academy Press, 1990)

natural-language-query techniques to create asystem that captures and makes available to users all the design decisions of
the corporation. With this information,
employees can avoid repeating mistakes
made by others, says Navin chandra.

vice president of marketing.
Using the same environment, Art* Enterprise allows you to build aconventional
query-and-update application merely by
pointing and clicking on the program's interface. You also have the option of building custom, complex applications that blend
KBS and CBR technology. Other generalpurpose KBS software development tools
from such vendors as IntelliCorp (Mountain View, CA) and Trinzic (Palo Alto, CA)
provide many of the same features as
Art*Enterprise, but they do not have builtin CBR or multimedia capabilities.

New Hybrids
Some hybrid systems are commercially
available today. For example, Art*Enterprise from Inference ( El Segundo, CA)
represents anew generation of KBS tools
packaged for the complex tasks of coordinating the functions of acorporation.
Art*Enterprise combines the usual KBS
Some KBS Development Tool Components
technologies (i.e., rules,
frames, object-orient• arich knowledge-representation language
ed programming, and
combining frame- based and object-oriented
GUIs) with CBR, corporate databases, and
multimedia. "The result is ascalable development tool that
enables arange of applications in one environment," says Chuck
Williams, Inference's

representation schemes
• message passing
• reasoning through rules
• aGUI
• the ability to integrate with such systems as
databases, sensors, and news feeds

State of the Art New Knowledge Tools
For years, KBS
technology has been
integrated into process-control systems.
monitoring and conCombine aKBS with:
PROS
trolling the working
of such facilities as
plastics factories and
Neural networks
The system learns/trains itself and provides highnuclear power plants.
response accuracy.
The KBS analyzes all
information provided
Case- based reasoning
The system is able to store, analyze, and process
by the control devices
previous experiences/decisions. Inductive systems
and initiates correcexplain
themselves.
tive actions. This approach is faster and
more cost-effective
Genetic algorithms
The system can search an entire domain for asolution,
than traditional mathand it breeds on established success paths.
ematical methods.
Some large processMultimedia
The system integrates graphics, text, sound, and video.
control vendors, such
It's simple to use and consists of increasingly
as Bailey Controls
commonplace
technology.
(Wickliffe, OH), now
offer or are currently
developing products
rirtual reality
The system can immerse auser in a3-D environment
that combine KBS
and remotely simulate movements and situations.
and controller technologies.
•Data courtesy of Cognitive Systems (Stamford, CT) and Symbologic ( Redmond, WA)
The dominant KBS
player in this market
niche is Gensym (Cambridge, MA), which
ogy onto G2 Real-Time Expert System,
introduced anew product. called NeurOnGensym's general-purpose KBS/processLine, that layers neural- network technolcontrol tool. NeurOn-Line's algorithms

Hybrid Knowledge-Based System Trade-offs
CONS
It often requires prolonged training and offers no

explanations for its results.
There is no standard underlying the adaptive
algorithms. The system has difficulty
prioritizing cases.
It is developmentally difficult and computationally
expensive.
It accesses stored knowledge unintelligently.
The system is resource intensive and expensive.

Its applications are mainly used for entertainment
or military purposes.The system requires
sophisticated equipment.

allow it to learn while it's monitoring a
process. "Now we can have nonlinear adaptive models," explains Gensym's president

Hybrid HS Applications
Neural network
•pattern recognition
•foreign language translation
•process control
•financial/credit analysis

Virtual reality

CBR

•training

•customer support

•remote operation

•classification/prediction system

•process control

•policy compliance

Multimedia

Genetic algorithm

•training

•financial/credit scoring

•maintenance/documentation

•biotechnical/medical analysis

•entertainment

•selection/profile generation

Combined with abase KBS (knowledge-based system), such technologies as CBR (case-based reasoning), neural networks, and virtual reality
help create applications suitable for awide range of tasks.
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Help Is on the Way
STEVEN L. SPERRY

How Resolve Worts

F

ject-oriented DBMS
from Object Design
(Burlington, MA).
The application is
designed to acquire
knowledge dynamically while the support person resolves
the caller's problem.
Support staff can use
any available information resources to
mach asolution, such
as databases, E-mail
messages, on-line
documents, and CBR
systems. Each information server, or
retrieval tool, accesses on-line information resotures, which
can be located anywhere within the enterprise.

lo roduct support has been
called the computer industry's battleground of the 1990s. To
help support staffs solve customer
problems faster and more accurateCustomer
ly, companies are seeking efficient
support
techniques that combine proven
knowledge-engineering and information-retrieval technologies with
an open, component-based architecture.
No single technology or retrieval
algorithm can yield the optimal way
Knowledge
of creating apowerful product-supserver
port system. But the Customer Support Consortium, an alliance of 20
External
External
computer-industry leaders—which
information source
information source
includes Banyan Systems, ComputerLand, Intel, IBM, NCR, DEC,
Resolve aids support personnel in answering customers' questions. A support
Hewlett-Packard, Silicon Graphics,
person enters problem information into Resolve. Because it's aclient/server
Legent, 3M, and Sybase—has come system, Resolve resides on both the desktop component and the knowledge
up with ahybrid product called Re- server. Resolve generates queries on the information and submits them to the
Smarts Beget Smarts
solve that might do the trick. De- knowledge server. If the answer isn't there, Resolve sends the query to
The main compoveloped by Symbologic, asoftware information servers, which could be databases in other parts of the company.
nents of the Resolve
development firm in Seattle, Wash- Resolve then filters and returns the results of the queries to the support person.
system are the user
ington, Resolve combines CBR (caseinterface, problembased reasoning), text retrieval, arelaplicated by its multifaceted nature: A
resolution facility, knowledge server,
tional database, and an expert system
person providing support must investiobject database, and information server.
and provides aC++, object-oriented
gate, analyze, and document each transThe user interface is the support perfront end.
action. The person must synthesize all
son's visual workspace, where inforSolving product-support problems is
these elements to fully understand the
mation returned from searches is renacomplex and dynamic task. A firm's
problem.
dered as graphical objects. The interface
knowledge base is constantly shifting
Resolve is based on aclient/server
can be embedded in and accessed
and evolving. And with ever-acceleratmodel with adistributed, object-orientthrough acall-tracking system, acoming product releases and shortening life
ed architecture. The system's compobination of telephone and database techcycles, product knowledge may become
nents can reside on either the client or
nology that can handle thousands of calls
obsolete soon after it's acquired, or it
the server. And the data-storage techaday.
may be valid for years.
nology is apersistent, shared-object
The problem-resolution facility transProblem resolution is further cornspace that will be provided by an oblates the support person's understanding

Bob Moore. "Processes are nonlinear. So,
this is abreakthrough to allow true optimization of advanced control not previously possible with mathematical models.
The neural network's ability to learn allows adaptation."
Some of the latest work in combining
KBSes with other technologies has been
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pioneered by the Carnegie Group, whose
products are available through its consulting services. The company recently integrated Testbench, its KBS tool for equipment troubleshooting, with hypertext, neural
networks, and CBR.
According to the Carnegie Group's
Yablonsky, Testbench detects symptoms,

analyzes failures, and recommends repairs.
Text and graphics technology have been
added so that equipment and troubleshooting documentation can be stored in
hypertext. Integrated neural-network capabilities enable the system to learn and adapt
in nonlinear situations. Finally, the Carnegie Group included CBR in the system so
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of the problem into queries against the
external information sources. As part of
the system's response to the search, the
facility evaluates and ranks the relevance of the results.
The knowledge server manages the
object model of the support domain
and queries against the knowledge base,
where dynamically acquired problem/
solution information is stored. The object database provides the persistent,
shared-object space for the system. This
component manages and synchronizes
distributed object storage and access.
Information servers generate queries
against external information sources
(e.g., document and bug databases) and
package the query results as objects
that can be evaluated by the problemresolution facility and rendered by the
user interface.
Resolve's component-based architecture makes it possible for third-party retrieval products to be incorporated
into the support staff's set of tools.
When new products and new versions
of products become available, acompany can quickly augment, change, or
merge the elements of its knowledgebase model.
Because customer-support applications are so knowledge intensive, the
companies that most efficiently acquire
and distribute knowledge will eventually achieve the high ground. Hybrid
systems that combine many information technologies provide the means
for firms to win the battle of customer
support.
Steven L Sperry is president of Symbologic.
He is also executive director of the Customer Support Consortium. You can reach
him on BIX do "editors."

that unstructured information in cases could
be available as another knowledge source to
Testbench.
Software Integration
Some of the greatest challenges arising
when combining KBSes with other technologies are software integration prob-

lems, says Michael DeBellis, ascientist
at Andersen Consulting. DeBellis has been
struggling with this problem for the past
few years in the course of his work on a
KBS/CASE research project. In the easiest scenario, both the tools used in the hybrid system are written in C, so communication is straightforward. However.
when one tool is written in an object-oriented language (e.g., Smalltalk) and the
other is written in adifferent language
(e.g., C), communications become more
difficult unless the tools support the same
communications protocols.
Another way of integrating different architectures is by working through acentral
object-oriented programming representation that glues diverse architectures together, says DeBellis. Much of the work
involved in combining KBSes with other
intelligent technologies uses ahybrid object-oriented frame architecture for this
purpose.
However, even using KBS/object-oriented techniques to blend different architectures doesn't solve all the integration
problems, because standards are just beginning to emerge in the object-oriented
world. Thus, if you are combining two
object-based systems, you'll probably still
encounter differences between the two
that will complicate the conversion of objects.
Making the Right Choice
The new combinations of KBSes and other
technologies are giving computers the intelligence to adapt to work environments,
access and use vast data banks, and assist
in performing tasks intelligently. The challenges lie in appropriately applying these
tools to the most pressing business problems.
"What you need to do is examine each
problem you want to solve," says Joe Carter, apartner at Andersen Consulting responsible for emerging computing technologies. "Given the nature of the problem
that you're confronted with, which of the
many techniques available to you is best
suited to do the job? Don't try to shoehorn
[it] all into one technique. You have avariety of tools now. You can choose the
right set of tools and techniques for each
application." In
Sara Hedberg is president of Emergent (Issaquah,
WA), a marketing-services firm specializing in
emerging software technologies. You can reach
her on BIX do "
editors" or on the Internet at hedberg@ halcyon.com.
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Building Smart er Applications

NEXPERT OBJECT
"NEXPERT has effectively

SHORTENED TIME TO
MARKET FOR CAMCORDERS
NEXPERT is the core of SoNY's
simulation system for speeding up
the design and testing of highlyspecialized chips used in video
cameras. The system, called XAS,
reduced design time by two thirds.
XAS runs in alocal area network of
Sony NEWS workstations, using X
Windows, with more than 500 complex simulation rules distributed
across 15 NEXPERT knowledge base:

captured the design
engineer's knowledge
required to perform CCD
simulations, significantly
improving productivity at
SONY"

"By adding knowledge to

RISK MANAGEMENT
Chemical Bank uses NEXPERT for
daily review of over abillion dollars
in worldwide foreign exchange
transactions. The Digital VAX-base
application called Inspector, ties to
Oracle databases, C programs, and a
communications network spanning
23 countries. Given the dollar
amounts involved in transactions,
once Inspector identified even one
fraudulent trade, it paid for itself
many times over.

existing applications,
NEXPERT has allowed us
to leap beyond our already
strict audit control standards
to help us perform adifficult
and critical task."
Chemical Bank

"We've recognized that

CUSTOMER SERVICE
BCTel, Canada's second largest
telephone company, uses NEXPER1
to streamline business practices and
help generate, recover, and protect
revenue. NEXPERT is at the heart
of several multiplatform applications
ranging from network overload
management to customer services
and billing monitoring. The systems
run on Sun and Digital UNIX workstations, Digital VAX/VMS systems
and PCs.

knowledge is aresource that
can be harnessed and
leveraged to strengthen
productivity and reduce
costs in many areas of our
business — and NEXPERT
is the key. "
BCTel

UNITED STATES

INTERNATIONAL

Headquarters
156 University Ave
Palo Alto, CA 94301

Washington, D.C.
Tel: 703-821-8800

Tel: 415-321-4488
Fax 415-321-3728

Los Angeles
Tel 714-851-4621

Regional Offices
New York
Tel 212-832-8900

Chicago
Te1:708-955-3688
Houston
Tel: 713-739-9020

United Kingdom
Tel: 44-71-408-2333
Fax: 44-71-495-6274
France
Tel: 33-1-40-70-04-21
Fax: 33-1-47-23-71-43
Japan
Tel: 81-3-3746-4371
Fax: 81-3-3746-4374

Philadelphia
Te1:215-941-2981

BUILT ON STANDARDS
NEXPERT OBJECT is an expert system written in C, that supports
most windowing and networking standards and runs on more than 35
platforms from PCs and Macs to UNIX and VAX workstations, to
IBM mainframes. Additionally, NEXPERT extends beyond other expert systems with its unique graphical interface, knowledge acquisition tools and forms system. for delivery on character-based terminals.
With over 16,000 systems in use worldwide and an extensive
network of solution providers and systems integrators, NEXPERT
has emerged as the standard for Expert Systems and aproven way
of enhancing your applications.
Call us today at 1-800-876-4900 ext. 657 to register for our
free seminars or to receive additional documentation.

Changing the Economics of
Application Development'

NEXPERT OBJECT is atrademark of Neuron Data. Inc Other product naines
are trademarks and/or trade names of their respective manufacturers.
1993 Neuron Data USA
NEURON
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State of the Art

ROLL Y
OUR OWN HYBRIDS
Linking knowledge- based systems with other technologies, such as neural networks, can enhance
performance, fault tolerance, and reliability. A hybrid system often gets the job done when asingle
technology can't. The trick is to come up with the right mix of features for the task you're working on.

JAY LIEBOWITZ

tand-alone expert systems are becoming dinosaurs. They are lastgeneration technology. Approaches using
more reliable KBSes (knowledge-based
systems) in combination with CBR (casebased reasoning), neural networks, or genetic algorithms have become this generation's solution to critical problems in the
work enviroment.
Hybrid systems take advantage of each
technology's best features. For example,
CBR's case-based foundation and powerful
search capabilities allow you to prototype
software rapidly and to create new applications, such as text-retrieval and productsupport systems. CBR technology supplements the ability of an intelligent system
(i.e., asystem with embedded knowledge
from human experts or past experience) to
store and analyze data. A neural network
adds accuracy and fault tolerance to aKBS,
and aKBS can explain why aneural network behaves as it does. KBSes gain better
search-and-development capabilities when
merged with genetic algorithms. And multimedia and virtual reality add sound, animation, and 3-D graphics to intelligent systems.
Linking several' technologies creates a
knowledge base that can be used to analyze
problems in acommonsense manner—
much as people do. For example, Doug
L,enat, aprincipal scientist at Microelectronics and Computer Technology (Austin,
TX), developed Cyc ( an encyclopedic
knowledge base), which combines specialized KBS processes (e.g., inferencing
procedures and anatural language interface). Cyc leverages knowledge across domains, so knowledge in one field can be
applied to decision making in another.
Nowadays many people in the AI world
believe that it's critical to integrate intelligent systems with such techniques as
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State of the Art Roll Your Own Hybrids
Coupling neural networks with KBSes
architecture. One such
simulation and optihas limitations, though. Their developarchitecture, called the
mization, interactive
the mid-1990s, it's highly
ment complexity and maintenance require
loose-coupling model,
multimedia, neural
an experienced staff and established guideuses an expert system
networks, and genetlikely that object-oriented
lines. And even though the market offers
and aneural network as
ic algorithms. Experlanguages, development tools,
stand-alone modules
good hybrid tools, such as Nuex Shell from
iments have shown
Charles River Analytics (Cambridge, MA),
that communicate via
knowledge-system shells, and
that use of these comthere just aren't enough of them. Finally,
data files.
binations can keep
current CASE tools will merge
you need amultiprocessor system to achieve
Scientists at Comfirms competitive by
single product.
acceptable run-time performance.
puter Sciences ( Beltsenabling them to
ville, MD), afirm that
bring products to
—Kevin Murphy
CBR to the Rescue
provides computer promarket rapidly and
James Martin & Company
CBR enables asystem to store past expegrams to NASA, have
cost-effectively. Also,
(Reston, VA)
riences or situations as cases, analyze and
used this architecture
many hybrid sysprocess the data, and suggest ways of reat the Goddard Space
tems allow you to responding to aproblem. A CBR system has
Flight Center (Greenbelt, MD). The process
duce the time it takes to
two primary components: acase base and
uses neural networks to filter out poorperform routine business operations
aproblem solver.
quality data transmitted from satellites.
A case base contains descriptions of preThe resultant data is then sent to aKBS
Brainy Networks
viously solved and unsolved problems. A
for classification.
Used alone, KBSes are powerful, yet they
problem solver consists of acase retriever
Another architecture is the tight-couhave limitations. They can't always handle
and acase reasoner. The case retriever idenpling model. In this approach, an expert
large applications. Their reasoning isn't
tifies data (either by using anearest-neighsystem and aneural network are also sepadaptive. And their performance doesn't
bor search or by using indexes or other techarate, independent modules, but they comincrease with experience. In addition, they
niques) in the case
municate via pararequire too much human input and long,
base that most apprometer or data passing.
expensive development. But for some apHierarchy of Hybrid Systems
priately fits the situaUsing the tightplications, these hurdles can be overcome
tion and presents it to
coupling architecby coupling KBSes with complementary
ES NN
the case reasoner. The
ture at Loral Aeroapproaches, such as neural networks and
case reasoner examspace (Houston, TX),
genetic algorithms.
Fully integrated
ines the cases and,
Matthew Hanson,
Neural networks consist of parallel netwith the aid of domanager of software
works, or groups, of simple, highly interNN
ES
main knowledge, perengineering and deconnected processing units. They are well
Tight coupling
forms adaptation, synvelopment, and Robsuited for pattern recognition, foreign lanthesis, or prediction.
ert Brekke, manager
guage translation, process control, and parNN
ES
Organizations like
of integration, verifiallel implementations of routine processing
DEC (Maynard, MA),
cation, and testing,
tasks.
Loose coupling
Compaq Computer
developed WMES
But neural-network technology is evolv(Houston, TX), and
(workload manageing, and there are still shortcomings. For
ES
NN
NN
ES
Canada's Toronto
ment expert system).
instance, neural networks require the inStock Exchange are
The system uses a
put of large numbers of test cases to obtain
Stand-alone
Transformational
using CBR and intelneural network to deaccurate results, and even then, the results
ES = expert system
NN = neural network
ligent systems totermine staffmg needs
are difficult to explain. Some of the techgether. The applicabased on such factors
nology continues to demand that anetAt the bottom of the hierarchy, the standas staff availability, alone and transformational models are separate tions take the form of
work undergo extensive training. And the
field service, software
workers' skill, and modules of ahybrid system, with no
number of neurons in aneural network
reuse, project costing,
project start dates. An communication passing between them. Higher
limits the network's storage capacity.
product/order configexpert system inter- in the hierarchy, as communication via data
Even so, the logical, cognitive, and meuration, text retrieval,
acts with the neural files and parameter passing is added, ahybrid
chanical nature of aKBS complements
system becomes more complex and easier to
and database mining.
network to estimate
the numeric, associative, self-learning, and
develop into amore useful system. In the looseOne reason for the
what resources will coupling architecture, the ellipse represents
biological nature of neural networks. Larry
be required.
Medsker, aprofessor of computer science
files being transferred between the two elements increasing interest in
developing CBR apA third architec- of the system; the straight line indicates direct
at American University (Washington, DC),
plications is the insays that combining neural networks and
ture is the fully inte- communication. The fully integrated model is
so unified that the distinction between the
creasing availability
grated model, which
KBSes provides system improvements in
modules is blurred.
of CBR tools, says
many areas, including graceful system
uses a shared data
Ralph Barletta, vice president of software
structure and knowledge representation
degradation, generalization, explicit and
technology at Cognitive Systems (Boston,
(i.e., aneural-network node can represent
implicit reasoning, incremental learning,
MA), asoftware development company.
part of arule). Connectionist systems, or
reliability, and flexibility.
One such package is Archie, aCBR tool
parallel distributed-processing systems, can
To gain the advantages that these hybrid
developed by Janet Kolodner, Ashok Goel,
use this architecture.
approaches offer, you need an integration

By
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State of the Art Roll Your Own Hybrids
Eric Domeshek, and their colleagues
at the Georgia Institute of Technology (Atlanta) to help architects handle conceptual design problems. ReMind from Cognitive Systems, CBR

lieu.
Segregation

Express from Inference (El Segundo,
CA), and Esteem from Esteem Software ( Indianapolis, IN) are afew
other packages that are now available.
CBR and rule-based reasoning
complement one another, says Steve
Mott, president of Cognitive Systems. Rules handle big chunks of
problem domains well, but they are
less useful or cost effective in the
boundary areas where subtle contexts tend to exist. Cases, on the other hand, can model entire domains
if you assemble enough cases to cover every problem area in the domain.
Why build an expansive case base
if much of the domain can be covered by rules? A good approach for
solving problems is to "model the do-
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Archie is atool consisting of KBS and CBR technology that provides architectural design support.
Here, the system is responding to arequest for previous cases pertaining to secure ways of placing
people in acourtroom. The floor plan provides two options; arule is displayed on the bottom right.
been using genetic algorithms to help robots develop learning and adaptation capabilities.

Another enabling and emerging AI technology is genetic algorithms. These are
You can integrate genetic algorithms
adaptive, general-purpose search techwith rule-based methods to develop sysniques that are based on the principles of
tems that generate new rules. Genetic alpopulation genetics. A genetic algorithm
gorithms are useful for inductive learning,
maintains alist of possible solutions to the
conflict resolution, and classification.
problem at hand. Based
on whether or not the
Hybrids Enhance Performance Objectively Speaking
previous solutions were
00P (object-oriented
successful, the fittest
Programming) can also
Pattern recognition
solutions not only surplay an important role
vive but also exchange
and analysis
in hybrid systems. Obinformation with other
Neural networks provide pattern- recognition
jects are data structures
candidates to form new
functionality, and KBSes perform analysis.
that contain both data
solutions.
and procedures. You
The U.S. Navy's SysInterface issues
can use objects to reptem Integration Test
User- machine interactions are improved
resent knowledge with
Station laboratory at
when the KBS can explain to users how
class hierarchies, slots,
aneural network arrived at asolution
Point Mugu Naval Airmethods, and instances.
to
a
problem.
base (Point Mugu, CA)
Objects can also be
has implemented genetused to create interTraining neural networks
ic algorithms in schedfaces and GUIs with
KBSes can help train neural networks
uling applications. You
windows, icons, imby providing intelligence to create the
can also use genetic alages, and dynamic imtraining sets and test sets.
gorithms to train aneurages (e.g., graphics or
al network. The Navy
mouse-sensitive areas).
Knowledge acquisition
Center for Applied RePattern- matching
search in Artificial Inand engineering
rules emanate from the
telligence at the Naval
Neural networks develop implicit knowledge
combination of object
Research Laboratory
that supplements KBSes' explicit rule-based
processing and inferknowledge.
(Washington, DC) has
encing. These rules are

more efficient and easier to read when the
system is processing large amounts of data,
says Jan Aikins, vice president of technology at Trinzic (Palo Alto, CA), afirm
that provides advanced applications development tools for business automation.
The benefits of combining object processing and inferencing were demonstrated by Aion's Extruder system. This application schedules work orders for producing
plastic tubing on machines called extruders. Using an 00P/rule-based hybrid approach, Aion reduces the time required to
schedule orders from 11.8 seconds to 3.6
seconds.
What lies ahead for hybrid KBSes? In
the next three to five years, knowledgerepresentation technology will increasingly use rules, objects, cases, genetic
algorithms, and neural networks. The integration of two or more of these approaches will be important in anumber of
environments, such as simulation and
process control, where knowledge cannot
be fully portrayed by asingle representation scheme. IM
ACKNOWLEDGEMENT
My thanks to Larry Medsker for his help with
this article.

Jay Liebowitz is aprofessor of management science at George Washington University. You can
reach him on BIX clo " editors."
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Okidata has brought
the paper chase to aresounding and
refreshing halt, with the invention of DOC-IT,
the revolutionary desktop document processor i
re
that combines amultitude of talents.
With DOC-IT, Okidata has integrated faxing, printing,
,\
copying, scanning, cutting and pasting in one unit with a
footprint so compact, it takes up just acorner of your desk.
Incorporating graphics capability compatible with Windows and
most major software, DOC-IT lets you create and communicate
finished presentation- quality documents— complete with visuals—
without having to get out of your chair.
No more office odysseys chasing after machines. No more standing
in line. Everything sits on the corner of your desk: simple,
handy, productive and private;
and incredibly easy to use.
paper,
If DOC-IT
comelooks
see good
it in action
to youaton
your nearby authorized Okidata
DOC•IT dealer. Or give us acall
at 1-800-OKI-TEAM, EXT. 264.

SMA

THE
RTEST
CORNER OF
YOUR DESK'
DO CeIT
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Although they may not realize it,
17 million \Xlin dows TM users already
know how to access Unix.
Because they long ago mastered the fine art
of pointing and clicking.
And with PC-Xware from NCD, that's all
the skill one needs to access resources in aUnix
network from apersonal
computer.

}
y

j.

Department
Statistics

WordPerfect
for UNIX

Point and click, there's
agraphic application using
the same X Wmdow System
technology found in NCD's
leading family of X terminals.
Point and click, there's acharacter-based
application using VT320 emulation.

MIS
Database

All integrated into one package that even
includes NetManage's 100% Windows-based
TCP/IP stack for network access, and our own
)(Remote for remote access.

Technical
Publishing

What's more, by adding one of our NetPack

Ab
Molecular
Modeling

options you can share and transfer files between
your PC and Unix hosts through client and server
implementations of NFS and FTP. You can even
access Unix e-mail.
And because you already know how to install
PC-Xware (just point and click), you can be up
and running in minutes.
You can place an order even faster. Just call NCD

Mechanic&
Design

toll free at 1-800-793-7638 and ask for PC-Xware.
Aproduct which brings Windows and Unix together.

Corporate
E-mail

And one you already know how to use.

Network Computing Devices, Inc. N( ' 1 )
All registered and unregistered trademarks mentioned above are the sole properly ot Meir respective owners

State of the Art

S
EE, HEAR, L
EARN
Combining the audiovisual environments of multimedia and virtual reality with knowledge- based systems
will create fascinating applications. This technology could change the way you deal with information.
SARA HEDBERG

ultimedia and virtual reality are
exciting technologies by themselves, but by adding intelligence to them,
researchers are creating some intriguing
possibilities. These new hybrid KBSes
(knowledge-based systems) are still in the
experimental stage—most are at least a
year away from commercial use—but they
will provide the tools that will change the
workplace in the years to come.
To multimedia, KBSes bring intelligent storage, indexing, retrieval, and distribution. In the world of virtual reality,
aKBS provides the technology to create
intelligent agents—virtual Cheshire cats
to answer your questions and direct you
to shortcuts.
Intelligent Navigation
Imagine the day when you have access to
vast libraries of video clips on almost any
topic and intelligent assistants that help
you retrieve information and explore areas
of interest. This is exactly the kind of experimental work under way at Northwestern University's ILS (Institute of the Learning Sciences, Evanston, IL), led by Roger
Schank.
Schank's group has developed a "smart"
object-oriented/CBR (case-based reasoning)/multimedia navigation tool. Called
Ask, it intelligently indexes and retrieves
short video clips (i.e., 1to 2minutes) and
text. Ask creates knowledge bases about
the clips and indexes them by content. The
user can navigate through the stored videos
and retrieve footage interactively through
conversational-style queries regarding the
context of the clips.
For example, if you want to learn about
the mythology of Bali, you can ask the
system questions, and it will provide you
with video clips and text on the relevant
subjects. If you become interested in, say,
the location of an incident in mythology,
eyou can quickly get amap of Bali followed
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Get ahold of the best value
in LAN power protection
Now just $ 139!
The Back-UPS 250 offers even more

Blackouts, brownouts, sags...

cost-effective protection for LAN nodes

Your data and hardware are

(typical runtime for a386SX system is

vulnerable to problems that

10 minutes).

surge suppressors and power

tee

directors are just not equipped t
handle.

Guaranteed

Now there's acomplete
Uninterruptible Power Supply
solution to suit any budget. The

• ABSOLUTETm Protection guarantees
repair or replacement of equipment ( up to
$25,000) if damaged by asurge while
protected by aproperly installed Back-UPS
(See warranty for details).

Back-UPSTm 250 is reliable protection for LAN nodes, 386SX
machines, 286, small PS/2

•UL, OEA and Novell approved with a
2year warranty

systems, and intemetworking
hardware such as routers,

Full-time surge protection and line
filtering

bridges, gateways and

Most models include LAN
interface for automatic-shutdown
of Novell, LAN Manager, LAN
Server, LANtastic, Banyan,
SCO Unix, and others

repeaters.
From the largest
server to the smallest

providing acost-

▪Ask about
PowerChute® UPS
monitoring software and Novell
compatible UPS
monitoring boards

effective solution to

•230V models available

router, the Back-UPS
Series will increase
your productivity by

power problems. Call

%seYfferews

for your free power
protection handbook.

NEW
NEW

Model

Application

Back-UPS 250

LAN nodes, 386SX, 286, internet hardware, POS

Back-UPS 400

Desktop 386, 486 systems, 286 servers

Back-UPS 450

Tower 386, 486 systems, servers

Back-UPS 600
Back-UPS 900

Heavily configured systems, CAD/CAM workstations ;4149- $399
Multiple systems, longer runtime applications
$599

Back-UPS 1250

Multiple systems, LAN hubs, smail minis, telecom
equipment
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Andersen ConsuHing's TIM uses CBR to analyze previous situations that are similar to the loan
request being considered. Inference's AreEnterprise, aknowledge-based development package,
provides the case-based analysis.

by avideo clip of the crater or beach of
interest. And if you're lured by the beauty
of the beach, you can branch off and learn
about travel to Bali.
Schank's group worked with the transportation command of Operation Desert
Storm to film the experts who managed
the monumental task of moving the equipment, troops, and matériel to Saudi Arabia.
The expertise gained from the experience
is now indexed and available through the
Ask system.
The concepts that ILS is pioneering can
easily be transferred to other areas of our
lives. For the business world, Schank's
group has built applications using Ask that
range from trust bank consulting and tax
accounting services to corporate management.
ILS is also working in aHispanic area
of Chicago on aproject called Community Ask, which is intended to enable citizens to ask questions of local officials
and professionals via TV. The project presages better things to come. With the establishment of ahigh-speed, fiber-optic data
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The only Windows statistics
package you'll ever need.

!

NEW

;7

SYSTAT" for WINDOWS

CHOICE
May . 1 IOW
SY.I.

#1 for DOS and Windows
Rated "the best general-purpose
statistics program" for the PC by
Software Digest' SYSTAT for DOS
is now joined by SYSTAT for Windows. This addition to the SYSTAT
family takes full advantage of
Windows, with pull-down menus,
dialog boxes, sizable windows, and
the ease of use you expect in a
Windows package.
SYSTAT for Windows runs in
standard and 386 enhanced modes
and can take advantage of Windows advanced memory management. No matter how large or
complex your analysis is, you can
use SYSTAT.
SYSTAT delivers abalance of
power and simplicity. It lets you
analyze and manipulate data

01Mendevé•

with acomprehensive range of
advanced statistical procedures,
and present your results with
stunning graphics.
Just point and click
SYSTAT is afull-fledged Windows
application. Just point and click.
SYSTAT's QuickStatw buttons give
you simple, single-click shortcuts
to common statistical analyses.
More statistics, from the basic
to the most sophisticated
Afull range of univariate and
multivariate statistics—from ttests
to multidimensional scaling. With
afew clicks you can turn most statistics into graphs and perform:
• multiway crosstabs with log
linear modeling
• nonparametric statistics
• principal components and
factor analysis
• cluster analysis
• time series
• nonlinear estimation
• correlation matrices
• means, effect, and dummy
models
• post hoc tests

SYSTAT offers the most
advanced multivariate general linear model available for Windows.
The most graphics
No other statistical or graphics
package can produce all the scientific and technical graphs that
SYSTAT can—nor surpass its ease of
use. Graphics capabilities include:
• histograms
• single, multiple, stacked, and
range bar graphs
• single and grouped box plots
• stem-and-leaf diagrams
• pie charts
• scatterplot matrices
• 3-D data and function plots
• contour plots
• control charts
• maps with geographic projections
• Chernoff faces
• complete color spectrum
• log and power scales
• confidence intervals and ellipses
• linear, quadratic, step, spline,
polynomial, LOWESS, exponential, and log smoothing
Acompatible family of products
Whichever you choose—SYSTAT
for Windows, SYSTAT for DOS or
both—you'll enjoy the most powerful statistics and scientific graphics
software available for the PC.
For more information, special
offers for current users, and demo
disks, call:

708-864-5670
For Windows circle 146,
For IBM/DOS circle 147.

For more information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793, Te1:708.864.5670, Fax:708.492.3567
Australia: Hearne Marketing 61.3.8661766, BeNelux: Oasis 31.3402.66336, Denmark: Agrolab 45.64.406575, France: Deltasoft 33.76.418508,
Germany: STATCON 49.55.4272075, Italy: PiSoft 39.587.213640, Japan: HuLinks 81.33.5902311, New Zealand: Hoare & Assoc. 64.78.562675,
Poland: COMPANION 48.12.360791, Spain: AddLink 34.3.4590722, Switzerland: F & P41.31.215151, SYSTAT UK: 44.81.4620093
0 1997 SYSTATe. Inc.

Software Digest Ratings Repoiv7l4 May, 1991. Software DIgest m aremstered trademark of NSTL, Inc
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highway, very much like the one being
discussed by the Clinton administration,
Schank envisions being able to deliver intelligent multimedia applications right into
your home.
Another ILS system, called Creanimate,
teaches students biology by allowing them
to create their own animals. Creanimate
uses intelligently linked videos to teach
about the relationship between survival in
the wild and the physical attributes of animals.
Experiments applying KBSes to multimedia are springing up elsewhere. For example, amajor U.S. manufacturer is investigating KBS-multimedia systems as a
form of technical memory and advice. Using such asystem, adesign engineer could
simultaneously bring up an analysis of a
competitor's product and the design-formanufacturability requirements. The company has developed prototypes in this area
using industry standards (e.g., personal
computer platforms and video peripherals). Such systems might someday be accessed across distributed networks, bring-

tung, amanager in Andersen Consulting's
hypermedia group.
"We bury multimedia in an object," explains Orttung. "For example, the object is
Metaphor Interfaces
astory from another lender. The attributes
Andersen Consulting (Chicago, IL) has
of that object would include the features of
long been an innovator in applying KBS
the story, when the story is relevant, plus a
technologies, and it's currently working
pointer to the actual video."
on asupport system that
will help commercial loan Applications in the Works When amessage is sent to
the video attribute, the film
officers make calls, strucis called and played through
ture deals, and maintain
• video- library navigation
MCI (media control interclient relationships. The
• training
face) control strings, the
application, called TIM
• education
standard to control multi(Total Information Man• community services
media within Microsoft
agement), is the focal point
• home shopping
Windows.
for anumber of emerging
• simulation
TIM's video component
technologies, integrating
• banking
resides on a66-MHz 486
KBS, CBR, multimedia,
• troubleshooting
with two special boards:
and voice synthesis.
• tax accounting
Speech Commander for
At the heart of this hyvoice recognition, which is
brid KBS sits Art*Enter• management advice
available from Verbex Voice
prise from Inference ( El
• product design
— Systems (Edison, NJ), and
Segundo, CA). The obActionMedia II for video acceleration and
ject-oriented Art*Enterprise makes the
compression, which is sold by both Intel
integration of KBS and multimedia tech(Santa Clara, CA) and IBM ( Armonk,
nologies natural and easy, says Mark Ort-

ing KBS-multimedia tools to the problems
of enterprise coordination.

I
NFOW ORLD M AGAZINE NAMED
THE COMPA Q PRO SIGNIA
SYSTEMS PRODUCT OFTHE YEAR.
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•Supports Macintosh, Microsoft Windows,
Windows NT, OS/2 Presentation Manager,
OPEN LOOK, OSF/Motif, and Character Systems
•Native look-and-feel to all target GUIs
•Portability to 30 hardware systems
•kcess to the complete functionality of every
windowing system

Now in its third generation, XVI is recognized
as the industry leader in portable GUI
development solutions and is the base document
for the emerging IEEE standard. It is used by
world-class software developers like • Novell
•
HP *AT&T ' Digital • Lockheed ' Kodak
•Grainmatik/Reference Software, because it allows
them to take their applications to the widest
market, quickly and cost effectively
Don't write another line of code without gearing
up to develop your application simultaneously for
all GUIs. Call for technical materials and aclemo.

A Microsoft Windows & Windows NT

...vv. ,' ' ,vv. MX veleve,vi err regmered re

WI-offers powerful Cand C++ GUI development
soiutions that allow you to build asingle application,
then port to every major GUI without rewriting
code. XVI solutions include an interactive design
tool for Cor C++, an application framework for C++
developers, and the XVI.Portability Toolkit-.

• Macintosh

•Easier to use than nat'.ve development toolkits
•Shorter development cycles
•No royalties or runtime fees
'
Gear documentation and
responsive technical support

SOFTWARE INC
The portable GUI development solution.

XVI xrvI XVI Ifirtax.

•Minimal size and performance overhead

1-800-678-7988
XVI Software Inc. 4900 Pearl East Gr. Boulder, CO 80301
(303) 443-4223 FAX (303) 443-0969
For European inquiries, contact PV1 Precision Software GmbH
Phone: 49 061 03/37 94 0 Fax: 49 061 03/36 95 5

Circle 158 on Inquiry Card ( RESELLERS: 159).

A OSF/ Motif
Shown above are four of the seven GUIs supported by XVI.
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NY). The TIM video is filmed with acamera, digitally captured, and stored directly on
ahard disk. Andersen Consulting uses a
special tool from Protocomm ( Trevose,
PA), called Videocomm, to store video on
aserver and play it on aclient.
The KBS component of TIM stores
knowledge, automates decision making,
and filters news feeds. Various types of
advice are available through KBS rules.
For example, if abanker must deal with
an overdraft, he or she asks TIM to suggest
acourse of action. Behind the scenes, the
KBS is invoked, and TIM presents the
banker with three possible solutions, arecommendation on the one most likely to
succeed, and an explanation of why it
made the recommendation. In addition,
instead of taking arule-based approach,
TIM can provide anecdotal information
through multimedia.
TIM also uses the CBR techniques integrated into Art*Enterprise. For instance,
TIM can compare acustomer's needs to
the products that are currently available
on the market, because these are match-

We can make acomputer look
like amagazine, aclassroom,
ashopping mall, acockpit—
virtually any familiar metaphor.
This turns the computer into
achameleon.
— loe Carter
Andersen Consulting
(Chicago, Ill

ing problems well suited to CBR.
"The problem with an application like
this," says Joe Carter, Andersen Consult-

ing's partner responsible for emerging
technologies, "is that the amount of capability and functionality is so enormous that
it's easy to get lost. You almost need a
college degree to navigate through it."
According to Carter, the solution is to
organize such systems around ametaphor.
"Using such an organizing metaphor cuts
down on the training requirements to use
the system, because people are already familiar with the interface."
In the case of TIM, the interface that a
commercial lender sees on his or her computer looks much like adesk with files,
notepads, and calendars. All the underlying
computing is transparent, whether it's a
call across anetwork to avideo server for
apiece of film or the use of rules to solve
aproblem.
TIM integrates anumber of off-the-shelf
products, such as Microsoft Mail, Excel,
and Word. The API of each is wrapped in
an object in TIM to integrate the applications. "Each type of application is different
to wrap in an object," says Orttung. "An
Excel spreadsheet, for example, is easier,

FOR THE THIRD YEAR I
N A Row,
LAN TIMES READERS CHOSE
COMPA Q SERVERS OVER EVERY
OTHER BRAND.
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PUT AN END TO
SOFTWARE PIRACY!

Simply connect the appropriate key to a
single user computer, or anon-dedicated file
server in anetwork, and you control all
access to your protected application.

To find out more, call: 1-800-841-1316
In CONNECTICUT CALL: 203-329-8870
FAX 203-329-7428
EUROPE AND UK: +44 784 43 00 60

Meet the growing family of security keys
from Software Security.

Users, however, won't even know it's there.
The keys are transparent and won't impact
software functionality or the ability to make
back-up copies. Normal node and LAN
operations are unaffected.

SOFTWARE SECURITY

Each one aspecialist at enforcing your
license agreement in virtually any user
environment you can think of. Whether it's
DOS, UNIX, Macintosh or OS/2. Whether
it's asingle user installation or
aLAN.

Simple. Unassuming. Ever vigilant. Easy to
incorporate into your application package.
And quite possibly the most profitable
hardware investment asoftware developer
can make.

1011 High Ridge Road
Stamford CT 06905
Proudly Made in the USA

Circ

2on Inquiry Cord.

All product names are trademarks or registered trademarks of their respective holders

Made in US.A

The Ultimate Protection
For Software Publishers

NOW
AVAILABLE!
NETWORK
PROTECTION
WIT HREMOTE
UPDATING!

FIELD PR

pArENTED

ACTII4TOR

g015

;:mformi;o:rmor;oleouggrofflffloeorgoin......

State of the Art See, Hear, Learn
Welcome to Your

tell you about the latest
fashion trends. Another might act as atailor.
And another might be a
r
te
confidante, frankly tellr vbd
ing you how you look
in an outfit.
Brad Ogden, our Master
Jane McLair, our
Jolynn Murphy, our
Chef, can share his
Fast and Frugal Clef,
Nutritionist, can
The equipment needcan provide time- and
help you plan health gourmet secrets with you.
ed to create the mall will
money-saving tips.
conscrous meals.
be set up in your home,
This Week's Special Menu Ideas
and it will include aperCucina Italiana -- Italian Food
sonal computer, aconFrench Gourmet Food
verter that sits atop your
TeeMec - SouthwesternCooking
TV, aCD-ROM multiAmerica. Baibecue
Jack Moore, our
John Peters. our
player, and aport conCuisine et Asia
Service Manager,
Ideas Manager, will
can answer your
suggest creative food
Vegetarian Delights
nected to your telephone
shopping questions.
solutions.
or cable box. The system will be tested next
Touch Here for Shopping
year.
The biggest obstacle
This electronic shopping mall application uses virtual reality techniques to create a
is bandwidth: The highmetaphor interface. Each person on the screen is an agent with aknowledge base from
est rate at which stanVirtual Knowledge
which the agent formulates answers to your queries.
dard copper phone lines
Andersen Consulting i
s
transmit data is 19.2 Mbps. This rate simworking on avirtual reality—like system
stores in 3-D space using amouse or joyply isn't adequate for the data traffic of
using hypermedia to design an electronic
stick. Intelligent agents advise you on, say.
the system. It will require fiber-optic lines
shopping mall. You "walk" through the
buying abusiness suit. One agent might

because it is structured in
discrete pieces, as opposed to aWord document, which is one big
chunk."
TIM's client machine
enables a commercial
lender to view information at ahigh level, such
as a summary of all
loans. It also enables the
user to scan relevant
news or dive into the details of aspecific loan.
The entire complex application is glued together with the KBS's objectoriented representation
capabilities, as embodied
in Art*Enterprise.

Personal Menu Planner and Shopper

THEY CAN TRY To COPY OUR
PRODUCTS, BUT THEY'LL NEVER
DUPLICATE OUR RESULTS.

When you build servers that lead the industry in price and performance, make your network easier to manage, and come with
afree three-year, on-site warranty, it's not surprising that other computer companies would try to duplicate them. It's also
not surprising that they can't. For more information on Compaq products, just call us at 1-800-345-1518.

COMPAQ

01993 Compaq Computer Corporation. All rights reserved. COMPAQ, SYSTEMPRO Registered U.S. Patent and Trademark Office. Product names mentioned herein may be trademarks and/or registered trademarks of their
respective companies. LAN Tim. Readers Choice Award 1991, 1992, 1991. TPC Benchmark A and B, 1993. InfoWarld, 1992 Product of the Year in the Netware Hardware Category. * This service provided by Contracted
Service Providers and may not be available in certain geographic locations. Certain restrietions and exclusions apply Monitors and certain options are curried by aone.year warranty. For further information on our limited
warranty, contact the Compaq Customer Support Center.
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A NASA Ames researcher use.% Boom to
look at data on computational fluid dynamics.
Simulation software created on aCray
supercomputer by NASA processes the math.
You can explore the data produced by the Cray
by running Fakespace's interactive- virtualenvironment application on aSilicon Graphics
workstation.

PRICES HARD TO MEET — SERVICE HARD TO BEAT!

World Wide Inquiries Promptly Filled

Images in your Computer.
from Video or full page Scanners. Boost your productivity in
DeskTop Publishing, OCR and Multimedia applications.
ColorSnap PC
ArtiScan 1200 dpi
liebk
Professional, REAL
1200 dpi,desk-top, fast ( SCSI), mum
TIME, video image capb •,..„.de
24- bit, flat bed, color scanner. agiatimmiddi

turefull screen. 16.7
million colors & gray\
scale. Use any NTSC/PAL video source,
camcorder, live TV, still video, VGA, SVGA supported, files saved in standard formats. Free Aldus PhotoStyler. Video- forWindows compatible. Digitize movies at 30
frames/sec. Hundreds of applications. Demo disks available.
$599.00

True hardware resolution, superb picture quality, color-gray $ 1795.00
scale. Free Image Processing
software. 600 dpi model $975.00, 800 dpi,
$1289.00. Optional X-Ray, Slide Scanner
($545.00). Twain univ. driver with all models. OCR software.Recognita, $ 159.00 WordScan, $99.00. Best magazine ratings.

LifeView Encoder

PageReader 300

Record your computer presentations to video or display
to any TV monitor. NTSC or PAL /..19.00

Full Page, 300 dpi Scanner
complete with OCR ,
WordScan software & '
line-art Imager software!! HP-ScanJet emColor 6000
ulatiott driver hence compatible with any
e
600 dpi, full page, sheetr
/
ate"
OCR package. Fast! Reads avg. page in < 10
fed color ( 24- bit) scanner ''"'
sec. With Recognita, add $ 159.00 - 9600
Complete with Color Im- - - • 0 fax/modem send/rec, add $99.00. Ideal in
age Processing Software and WordScan any office for text. AutoCad drawings, fax etc
OCR s/w. HP ScanJet emulation driver..
Call/fax forCatalog on MultiMedia DeskTop Video
Color 3000, 300 dpi unit, $495.00
Systems and Image Transfer Systems
30-day return guarantee. Iyear warranty. Major credit cards. Resellers Welcome.
Computer Friends, Inc. - 14250 NW Science Park Dr. - Portland OR 97229

Founded

Toll Free 1-800-547-3303 - tel. ( 503)626-2291 - fax (503)643-5379

1982
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that are capable of transmitting up to 40
Mbps, which many telephone and cable
companies are now installing at arapid
pace.
John Laird, an associate professor of
electrical engineering and computer science at the University of Michigan ( Ann
Arbor), is exploring the nascent area of integrating KBSes and virtual reality. The
work is part of an initiative funded by the
U.S. Department of Defense to use virtual
reality in the training of tank personnel.
Laird is developing intelligent agents who
serve as enemies that seem real but fire
only virtual ammunition.
At Fakespace ( Menlo Park. CA), clients
are using KBS—virtual reality technology
with robots. Cameras mounted on arobot
look at the real world. A KBS captures the
data relayed by the robot and checks it
against its model. If there are discrepancies, the KBS determines the cause. For example, if radioactive material has been released in the atmosphere and there is mist in
the air, acomputer can diagnose the cause
and recommend or initiate action.
Even though the integration of KBSes
with multimedia and virtual reality technology is experimental today, the implications of adding intelligent storage, access, analysis, and problem solving to such
systems are tremendous. You may feel like
you're stepping into your favorite science
fiction book. Perhaps you are.•
Sara Hedberg is president of Emergent (Issaquah,
WA), amarketing-services firm specializing in
emerging software technologies. You can reach
her on BIX do "editors" or on the Internet at hedberg@ halcyon.mm.

CompuServe does Windows.
Introducing awhole new way to look

And with WinCIM you can do more

at CompuServe: CompuServe Information

offline, too. That means everything from

Manager for Windows (WinCIM-). It's afully

writing letters to reading the answers to your

integrated Windows application, and lets you

hardware and software questions can be done

take advantage of Windows

much more economically.

when you're on CompuServe.

So take alook for yourself.

It'll make your session

If you're already aCompuServe

faster, more efficient,

member, just type GO WINCIM.

easier, and alot more fun.

If you aren't, call us for more

With the help of icons

information at 1800 848-8199.

and pull-clown menus, you'll

Either way, you'll soon see why

find your CompuServe time is almost effortless.

the best view is the one from CompuServe

Cruise the forums, browse through your

Information Manager for Windows.
ton

messages, download files — it's all about as
simple as clicking amouse button.

CompuServe
The information service you won't outgrow.

Visit us at PC EXPO, Javits Center, New York, June 28 through July 1, Booth #4303
Windows ia atr.idem irk of Microsoft Corporation.
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Advice.
HAVE SOME QUESTIONS
ABOUT BUYING A
COMPUTER?
JUST ASK ZEOS!
Q. How can Imake sure I'm getting a computer that won't be obsolete next year?
A. Make sure you're getting more than just an OverDrive socket for your CPU. You want a
computer that you can upgrade to
Pentium-level technology. With ZEOS
upgradables, you're ready for the
future...a Pentium future! And our
Zero Insertion Force (ZIF) socket
makes upgrading easy.
CPU upgradability is only part of the story Check
out the number of drive bays and open slots on the PC
you want to buy ZEOS gives you six bays and eight slots
—two of which are local bus!

Demand
Demand

Q. Iwant incredible speed. What should Ilook for?
A. For high-speed video that's upgradable with industry-standard
graphic adapters, you want asystem that has VESA-standard local
bus slots. As we mentioned above, ZEOS gives you two of them.
Our standard super-fast local bus SVGA card includes Windows
acceleration, and if you want the video performance that PC
Magazine said "blew all competitors away," choose our optional
Viper video card. And, because you're getting the VESA standard, you won't get stuck with some proprietary architecture that's
obsolete in 6months. Demand VFSA standard with your system!
And for data transfer that's over twice as fast, get local bus
IDE. It's the same fast local bus technology applied to the built-in
IDE drive controller. ZEOS gives you performance up to 225%
that of ordinary IDE systems!

PC MAGAZINE LABS BENCHMARK TESTS:
GRAPHICS WINMARK ( 1/26/93)
Compaq
Deskpro 66M
Dell 466
DE/2

12.34
7.44

Gateway 2000
4DX2-66 V
IBM PS/2 Model 77
486DX2
ZEOS 486DX2-66
with our optional
Viper video cardi

21.18
7.06

Nlegapixels
per
second.
Nobody beats
ZEOS!
42.64

Q. What other things should Ilook for
when Ibuy asystem?
A. Check out the software. Most ZEUS packages come with everything you need to get
started: your choice between two spreadsheet
programs (Lotus 1-2-3 for Windows or the
exciting new Lotus Improv), aword processing
program (Ami Pro) or apresentation program
(Freelance Graphics for
Windows). That's in addi111
tion to Lotus Organizer,

ov. 1111

with Enhanced Tools (the

CHOOSE FROM THESE FOUR
MONEY- SAVING PACKAGES.
Or we can custom- build asystem to your
exact specifications. Just call us!
#1

FAVORITE OPTIONS
15-inch monitor upgrade
(pkgs. 2, 3 & 4 only)
SVGA non-interlaced,
1024x768, flat screen
$95
Vertical case upgrade
Includes ten bays
$95
Diamond Viper video card
Get the speed that PC Magazine
said "blew all competitors away"!
Includes 1MB VRAM
$149
with 2MBVRAM
$249
NEC CD-ROM
Internal drive
Adapter 6260 SCSI
controller chip

$449
$49

Archive 51250A
internal tape bockup
80 to 250MB (with compression),
includes EZTape for DOS
$249
Hundreds of other affordable
upgrades and options availabl..
Call for details!

Q. So—how do Iget
ZEOS system?
A. Just give us acall—toll flee! Mé're
open 24 hours aday, 365 days ayear.
Afriendly and knowledgeable ZEOS
Systems Consultant will be glad to
answer your questions, help you
pick apackage, or tailor asystem
to your exact specifications. We
know you'll agree: ZEOS is absolutely your best choice. And we
don't just say it. We guarantee it!

ORDER NOW TOLL FREE

800-554-5226

Fax Orders: 612-633-1325
Government: 800-245-2449
TDD Orders: 800-228-5389
Outside U.S. and Canada: 612-633-6131
MasterCard, VISA, Am Exp, Discover,
Z-Cardr" COD and Leasing programs.
Open 24 Hours aDay, 365 Days aYear!

ZEOS®
INTERNATIONAL, LTD.

Purchase orders from Fortune 1000 companies, governments and institutions subject to approval. Leasing programs available. All prices and specifications are subject to change without notice. Please call to confirm pncing,
specifications and warranty details. All products and company names are trademarks or registered trademarks
of their respective holders. © 1993 ZEOS International, lad.,1301 Industrial Blvd., Minneapolis, MN 55413
USA. ZEOS is apublicly traded company. (NASDAQ symbol: ZEOS). UPGR-BYT-9307.

#4

$1295

$1795

$2195

$2495

486SX-33

1395

1895

2295

2595

486DX-33

1595

2095

2495

2795

486DX2-50

1695

2195

2595

2895

486DX2-66

1795

2295

2695

2995

2

4

•
•
8

•
•
16

107

214

340

452

32K

128K

128K

256K

16

16

12

•

a

.28

.28

MB of RAM expandable
to 64MB on motherboard
High-speed IDE hard
drive (MB)
Built-in hard drive cache
Local bus IDE hard
drive interface

Q. All of this must cost
a lot...right?
A. No way. Check out our prices.
Shop around and compare systems.
We think you'll agree: Feature for
feature, no one gives you as much
as ZEOS. At any price!

#3

486SX-25

Intel 486 CPU
ZIF upgrade socket

Q. What other kinds of after-the-sale
support will you give me?
A. If you're not absolutely convinced your new
ZEOS PC is everything we say it is and more,
you have afull 30 days to return it to us for acomplete refund. No questions asked. Plus, you're covered by our
One Year Limited Warranty, Express Parts Replacement Policy
and acomplete ZEOS Customer Satisfaction Package.

#2

Seek time (ms)
1.2MB floppy drive
1.44MB floppy drive
ZEOS pr high-resolution
mono VGA monitor
ZEOS 14" high-resolution
1024x768 non-interlaced
SVGA monitor
Monitor dot pitch (mm)
1MB high-speed VESA
local bus card with
Windows accelerator
Eight expansion slots
including two VESA
local bus
Two serial ports,
one parallel port

•

111

.28

•

111

Shadow RAM/EMS
support
Socket for optional
on-hoard SCSI
Flash BIOS
High- capacity 200W
power supply and built-in
surge suppression
zEos SpaceSaver case
with six drive bays
Two cooling fans
ZEOS 101-key
tactile/click keyboard
Microsoft DOS 6.0
(plus Enhanced Tools)
Microsoft Windows
Microsoft Mouse
Choice of Lotus
Improv, 1-2-3, Ami Pro
or Freelance
Lotus Organizer
24-Hour-A-Day Toll-Free
Technical Support
30-Day Money-Back
Guarantee
One Year Limited Warranty

Circle 160 on Inquiry Card.
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Reviews Roundup

Applying the Power of the Pen
Nine pen-centric applications, from spreadsheets to note-takers,
challgenge the notion that pens are just for vertical markets
HOWARD EGLOWSTEIN
Sties's Dey-Tirrer Pen Scheduler

Slate's Day-Timer Pen Scheduler ( PenPoint version

D

espite the hype, pen-based computers are nothing new— it's
been over 25 years since aCRT
and alight pen first made interaction between system and stylus possible. But
though we've cleared many technical hurdles since those early days, pen computing
remains an exotic niche. What's recently
kept pen systems relegated to such asmall
chunk of the personal computer market
can be summed up in one word: software.
Well, actually in two words: no software.
With the advent of lightweight, tabletlike machines and sophisticated digitizers, pen hardware has clearly improved.
And pen-based operating systems like Go
Corp.'s PenPoint and Microsoft's Windows for Pen Computing have laid the
groundwork for general-purpose applications that can make pen computers mainstream.
Traditionally, the developers of pen applications targeted vertical markets that
had the greatest requirement for pen input, such as delivery services, insurance
agencies, hospitals, and police departments. However, pens potentially provide
amore natural working environment for
abroader audience using more generalpurpose tools, such as spreadsheets, word
processors, and PIMs (personal information managers).
In this article, I'll review nine of these
general-purpose applications. I'll try to
give an idea of what it's like to use each
package and point out some of the unique
features that apen interface can provide.

Schedulers and PIMs

F

ib en-based PIMs look remarkably like
their paper counterparts, consisting
primarily of day/month calendars and address books. You'll usually spend more
time looking through your schedule than
entering items or revising them. A pen is
ideal for flipping through pages and selecting items. Working with apen to control your scheduling software uses the pen
to its best advantage: navigating quickly
through existing information.

Document

shown, although it runs on both platforms) presents
an interface based on the familiar paper Day-Timer.
The scheduler works with ink only and doesn't
provide asearchable database.
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Pensoft's Perspective
is aset of PenPoint
applications for
information organization
—including day and
month planners, address
book, to-do list, and notetaker— also bundled
under aDay-Timer
interface. Perspective can
convert ink entries to text.

Saltire's

Ai, 33

Thursday • •

.-opointriertt

.11

lp/TersPecare Dey
Frnd

tinnier

"•" ,;,,›
"-

—

”efea.30

To Do's

Advanced F1

e Apparronete

where, k Description
I/

!insult:

contains

Showing Iof 1in document
P.M no eh.,

.do

Sketch

Dimen ion

Constrain

View

Defaults

Tools

Attributes

Help

SketchRight, a
drawing package
for Windows for
Pen Computing,
turns rough
sketches into

90

finished, properly
dimensioned
drawings.
SketchRight uses a
geometry engine to
convert
approximate
shapes into

et-Hond
Doerr...

Ed,,

B

A

2

3
4
5
6
7

e

ApPlicationet

E

Ile

Sprendshoe
20
PH/
--haWP
Ske

Greed,2

Applications

, .„-Sbetchfrg

Spreadsheet

geometric objects
and calculate
measurements
based on those
objects.
Slate's At- Hand, aPenPoint spreadsheet that counts
Dan Bricklin among its designers, has astrong
gesture orientation and more bells and whistles ( like
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Slate Corp.'s Day-Timer Pen Scheduler

e,

PA

PenPoint

The Day-Timer Pen
Scheduler looks exactly
-se" nenliele like the standard DayTimer notebook from which it is licensed.
You can view schedules by day (broken
down to the nearest half hour), by month,
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or by year. Tapping on amonth or day
brings up an enlarged view, where you can
read, write, and edit your entries. Tapping
on arrows lets you scroll from one day or
month to another. Day-Timer also keeps
track of your to-do lists and addresses.
Anything you write on the schedule
page or in ato-do list is stored as agraphical image ("ink" in pen jargon). The to-do
list appears as aseries of rectangular image
blocks. When you finish with an item, you
delete it by writing an X in its deletion
box. Because the items are stored as images, you can't search your to-do lists. The
address book functions similarly, although
you can search through address entries,
since Day-Timer converts these to text.
An alphabetic index at the bottom of the
screen lets you move directly to any address book entry.

Tools

CPreft 114

Ink Development's InkWare's NoteTaker is an
electronic scratchpad for PenPoint, more akin to a
paint program than to aword processor. It lets you
take notes using avariety of pen styles and converts
ink fragments to text as you go along.
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PenPoint systems.
Pénklagic calls Numero a " Financial Work
Processor," but this PenPoint application
resembles a spreadsheet more than it does any
other traditional application. Its free-form
organization and gestures bring Numero close to
realizing the pen-centric goal of "smart paper."

ilar to Day- Timer but
with additional features.
Its interface also mimics astandard paper
schedule. One fundamental difference between Pensoft's and Slate's implementations is that Perspective can convert most
of your input to text, although you choose
whether to leave your entries as ink or convert them. Converting them allows you to
search for specific events. If, for example,
you only vaguely remember an appointment with your accountant, you can find
the entry quickly by tapping on Find and
writing in accountant.
Switching from aday view to amonth
view is more difficult in Perspective than
in Pen Scheduler. This is because Perspective uses separate applications to handle the different views. However, Pensoft
does abetter job of capitalizing on PenPoint, letting you use Perspective's address book as the underlying contact database for all your PenPoint applications.
Perspective also includes anote-taking
module.
Of the two, Day-Timer is more practical.
The integration of daily, monthly, and annual views is adefinite plus, and Idon't
find much call for search capability on an
appointment schedule.
.."
1
"

Penfdagic's

20. 199;

00

o
o

PenPoin tPerspective is aPIM sim1111.111'

Spreadsheets
fyou've ever used Excel on an airplane,
r
G
.
;
F
5
' I you've probably found yourself struggling to use amouse in close quarters, even
just to review information. Spreadsheets
if designed for apen interface can make
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manipulating data easier. In addition, the
pen's character recognition lets you make
limited data entry and perform simple calculations. However, Igenerally found the
spreadsheet applications frustrating. The
recognition errors made entering information tedious, especially in Windows,
where Ispent more time correcting my entries than entering data. You might find
these useful for reviewing your spreadsheets on the plane, but certainly not for
data entry. For the moment, pen-based
spreadsheets just aren't as powerful as their
keyboard counterparts.
PenWare's PenCell Spreadsheet
As spreadsheets go, PenCell
is simple and has relatively
few features. It's well suited
for quick calculations, but it
doesn't have all the bells and
whistles you might expect. For example,
you can select arange of values and display charts, but you're limited to bar, line,
and pie charts. Iwould not recommend
PenCell for creating graphical presentations, although you might find it handy

for checking data while traveling, to save
in Excel or Lotus format for further polish
later.
Here's an example of where PenCell
comes in handiest: Say you've put together
aproposal for anew building. While en
route, you think of away to save cost on
some part of the design. PenCell can whip
up some quick graphs of overall cost, let
you change afew figures, and then graphically show you what you've saved. Later,
you can use that information as abasis for
amore refined presentation you develop in
Lotus 1-2-3 or Excel.
Slate's At-Hand

PenPoint

At-Hand uses astandard
XY grid of cells you fill
with numbers and labels.
Like PenCell, it's abasic spreadsheet with
very few frills. However, At-Hand's set
of chart types is substantially richer than
PenCell's; it includes avariety of 3-D
charts and abasic set of 2-D types.
There are some nice pen-centric innovations: To add arange of cells, you highlight the range and write a "+" in the result

cell. There are anumber of other small
improvements delivered by At-Hand's pen
design. However, the shortcut gestures for
moving around require some mighty fancy
pen motions. The worst of these is the
quadruple flick, amotion with four quick
swipes across the screen. If done correctly, this scrolls any column or row to the
edge of the screen, but it takes practice.
PenMagic's Numero

PenPoint

Numero is a unique
spreadsheet. Rather than
launching you into a

blank cell grid, it starts you in ablank page.
To create cells and thereby design the page,
you select areas and write in them. Alternatively, you can choose from among a
half dozen or so predesigned paper types,
such as checks, timesheets, or expense reports.
Gestures form akey element in Numero's design. If you draw aline under
acolumn, it totals the column. To convert your writing to text, you double-tap
on acell. Unfortunately, Numero is very
finicky with its gesture recognition. Ihad

Windows for Pen Computing vs. PenPoint
One thing Ilearned when designing pen- input hardware seven years ago: For apen application to be effective, it has to treat the screen
like an intelligent piece of paper. It's the application's responsibility to figure out what the user wants; the user should not have to tell
the computer what the pen input means.
Windows falls short of the mark land casts ashadow over all the Windows applications) by requiring users to move the pen to the
menu bar to make selections ( thus saying, " Computer, treat this input as amenu choice"). Windows is just not the way to use apen.
PenPoint does abetter job, but you still have to tell the operating system what application to use when creating anew page or changing input modes in some of the applications. Ideally, when you create apage, the operating system should see what you enter and then
launch the appropriate application.

MICROSOFT WINDOWS FOR PEN COMPUTING
Windows for Pen Computing is an MS-DOS environment based on Windows 3.1 with aseries of pen extensions. The pen is enabled as the Windows pointing device; installed libraries provide gesture and handwriting recognition as an alternative to keyboard input,
or you can add sections of pen input as objects into any standard Windows program.
Windows has an advantage over other pen environments in that thousands of applications already exist that can use apen. Run any Windows application under Windows for
Pen Computing and the pen supports d.
However, apen application should take special advantage of pens. Windows applications typically don't. Moving the cursor to the upper left of awindow to grab the menu is
cumbersome with amouse; it's downright annoying with apen. On top of that, the handwriting and gesture recognition that ships with Windows is less than 95 percent accurate. For every 100 characters or gestures I
drew, I
had to correct five.
AWindows for Pen Computing application comes to bat with two strikes against it:
poor recognition and poor control mechanism. Recognition will improve over time and
through third- party recognizers; hopefully, control mechanisms will as well.
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GO CORP.'S PENPOINT
Co's PenPoint is built from the ground up for pen computing. It's based on anotebook
metaphor; acollection of files becomes agroup of pages in anotebook. The directory
becomes atabbed index at the front of the notebook. To go to aspecific document,
you simply touch the page in the index. PenPoint switches to that page and opens the
appropriate application for you.
Like Windows for Pen Computing, PenPoint comes equipped with gesture and
handwriting recognition. The recognition engine in PenPoint is more accurate than the
one in the Windows version. Input is also more efficient. In Windows for Pen Computing, since the pen replaces the mouse, many operations still require athree-step operation (highlight, tap, and press akey). In PenPoint, you simply write over aword or
section of text to manipulate it. This pen orientation, combined with the more accurate recognition engine, gives PenPoint the edge over Windows for Pen Computing. Although you won't find agreat quantity or assortment of shrink-wrapped PenPoint applications, PenPoint provides amore productive platform for all the applications
reviewed here.

Real Stats. Real Easy
SPSS for Windows gives you answers your spreadsheet or database can't.
It's agreat value at $695!
Complete Data Managen-Ent and Editing

Learn Fast, Work Fast

"A breakthrough in data capacity and ease of use...impressive."—Alan
"Stumbling blocks to statistical analysis are
Fridlund, InfoWorld. There's no limit on the number of variables you can analyze.
eliminated with SPSS for Windows. You don't
Read data directly from Excel,' Lotus!). dbf and SAS® transport files. Work live
have to be aprogrammer to use it and you don't
with Oracle® and SQL ServerTM data. Edit and use data many ways, easily.
have to be astatistician to understand it."
—Richard O'Reilly, Los Angeles Times.
The 100% Windows interface makes doing
analysis simple.
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Automatic
Statistical Graphics
"A complete set of graphics and charting
capabilities."— Marc Ferranti, PC Week.
Create business charts or statistical charts
like histograms, boxplots and scatterplots
automatically. Unlike other stats packages,
edit the charts directly on- screen without
respecifying.

When you really want answers you have to go beyond
what spreadsheets or databases can offer. You need apackage that is designed for real statistical analysis, reporting and
charting — and is easy to use. You need SPSS ® for Windows',
the real stats, real easy combination that delivers real value.
You'll break out of the spreadsheet cell with SPSS for
Windows. Do more than simple percentages and sums — subset,
sample, aggregate, explore, summarize, poke and prod, slice and
dice your data to get the answers you need. Analyze surveys, dig
into databases, improve quality, conduct research studies, forecast sales and prepare reports with ease. All without writing complex macros or queries. Find relationships, see patterns and trends,
determine significance and use the past to predict the future.
Learn fast, work fast. Prepare for your analysis quickly with
SPSS' full-featured Data Editor. Choose from abroad range of
statistical routines, including those in specialized add-on mod-

"For more statistical
analysis tools than
you'll get from a
1
spreadsheet such
as Excel, without the steep learning
curve, SPSS for Windows is agreat
buy."— Michael Burgard, PC/Computing.
Widely used statistics such as crosstabs,
correlations and regression are in the
Base module. Optional modules with
unrivaled advanced statistics are available. You won't grow out of this package.
111=11111111111fflaffl
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ules, that produce full-color charts automatically.
Hot button between charts and related numerical
output. Share information using DDE and OLE.
MICROSOFT
WINDOWS:.
Put together agreat presentation with powerful
COMPAMBLE
and flexible business graphics and areport writer.
If you need help, the documentation is full of statistical "how
to:' and experienced technical support is just aphone call away.
SPSS for Windows — when you need more stats than a
spreadsheet or database can offer.
Order now and get agreat value — only $ 695.
American Express, Discover MasterCard or Visa accepted.
Unconditional 60-day money-back guarantee.
Fax (
312)329-3668 or

Call (800)543-5835

Chicago • Washington. DC • Chertsey, UK • Gor nchem, The Netherlands • Munich • New Delhi • Singapore • Stockholm • Sydney • Tokyo • And Distrimikrs tAiorldwee
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Pen Hardware
Grid Convertible

Toshiba T100X Dynarad

•CPU: Intel 25-MHz 386S1

•CPU: AMD 25-MHz 386SXL

•RAM: 4MB

•RAM: 8MB

•Hard drive: 125 MB

•Hard drive: 40 MB

•Modem: internal 2400-bps fax

•Modem: 2400-bps Data/Fax PCMC1A

•Operating system: Microsoft Windows for Pen
Computing

•Operating system: PenPoint and Micrcsoft Windows
for Pen Computing

•Weight 6lbs., U.S no.

•Weight 4lbs., 7oz.

•Removable external floppy drive

•Removable external floppy drive

•Attached keyboard

•Port for attaching external keyboard

•Price: $2799 as tested

•Price: $4397 as tested

To test these pen applications, we used aGrid Convertible running Microsoft Windows for Pen Computing and aToshiba
T100X Dynapad running PenPoint. These configurations reflect the systems as tested. We measured "traveling"
weights— with power supplies but without the external floppy drives.
The 1100X's pen uses 13M batteries, commonly used in hearing aids and available in pharmacies. The Grid Convert
ible has apop-up screen exposing anotebook-size keyboard underneath the tablet Its pen uses standard 393 alkaline
batteries. Both systems are expandable to 20 MB of RAM.
no trouble using the demonstration spreadsheets and some of the standard layouts,
but because of the difficulty in working
with gestures, Inever got very far into customization. Eventually, Ijust put Numero
away in frustration.
Despite the nice concept and acomplete
and thorough manual. Inever got the hang
of making this product work well. Isimply
couldn't get Numero to recognize my commands in ausable way. The limitations of
the digitizer (on the Toshiba TIO0X) and
PenPoint's recognition made this product
difficult to manage.

(or even sentences) impractical.
These two applications put anew spin
on word processing by eliminating the requirement for heavy text entry. LetterExpress provides letter templates, while NoteTaker deals mostly with unconverted ink.
The advantage of ink capture over text
recognition is that it's fast and accurate.
Everything you do with the pen is captured as ink; it's up to you to figure out
what it means later. If the application applies recognition to your input, you may be
able to search and edit it later.
Ink Development's InkWare NoteTaker

Word Processing

T

he word processing applications Ireviewed represent two types. The first
is asimple ink-capture program for scribbling quick notes to yourself. The second
is acombination word processor/form letter application. Word processing seems
the most natural application for pen computers; after all, apen is first and foremost
atool for writing.
However, while apen interface gives a
word processor areal advantage for editing
(with gestures), it severely detracts from
the software's ability to handle bulk text
entry. Unfortunately, the hand-printing
recognition offered by today's operating
systems makes writing entire paragraphs
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PenPoint

Ink ware NoteTaker is a
simple ink-capture application that captures whatever you do with the pen and saves it on a
page. It's more like apaint program than a
word processor. In fact, if you were using
Windows instead of PenPoint, you could
achieve most of the sanie effects using
Windows Paint.
In NoteTaker, you have at your pentop
the following tools: apen, afat pen, ahighlighter, text, an eraser, and scissors. The
pens and highlighter are specific instances
of custom pens. Any pen can have anumber of attributes, such as size, color, and
transparency. If you create acustom pen,
you can name it anything you like.
The text tool is where recognition comes
in— it converts your input to text and

stores it on the page as atext object. You
can select and move the text, but if you
stop writing for more than asecond, NoteTaker converts what you have written so
far and starts anew object. The end result
is acollection of fragmented text objects
that bear no relation to each other. What's
worse, the original input is not stored as ink
but thrown away. If you're writing quickly, you'll probably have recognition errors, and without the original input for reference, you may lose valuable information.
PenMagic's LetterExpress
renrouit LetterExpress is afill-inthe-blank application that
lets you produce business
documents quickly, without alot of writing. The bulk of your letter is already written; LetterExpress ships with 72 standard
business letters. All you do is select atemplate and answer the questions. The end
result is aformatted business letter ready
for printing.
Highlighting and pen tools let you circle
important parts, scribble notes in the margin, add keywords for searching, or mark
up the document in just about any way
you like.
The LetterExpress address book stores
address and contact information you can
include in your letters. Like Pensoft's Perspective, it also supports standard PenPoint address books, so you can incorporate addresses from other applications.
LetterExpress helps solve one of pen
computing's fundamental problems. Pen
input is the slowest way to construct aletter from scratch. LetterExpress does most
of the work— you just personalize the letter and fill in the details. All in all, it's a
good compromise that takes advantage of
the pen computer's portability while minimizing slow, imprecise text input.

Other Applications

T

he following products represent an
assortment of CAD, networking, and
integrated "works" applications. Now that
pen computing is growing up, you can find
most types of applications in pen form.
CAD lends itself well to pen input. We
are accustomed to drawing with apen, so
CAD is anatural application. Networking
and communications are of course critical
for all systems, and pen computers are no
exception. Finally, an integrated package
can make transitions between applications
(both pen-centric and non-pen-centric) a
lot easier.
continued

Discover how easy it is to break the 640K DOS barrier with

Phar Lap's 286IDOSExtender

Try out Extended-DOS
programming —
286 I
DOS-Extender Lite.

Here's some great news for DOS
developers: every copy of Microsoft's
new Visual C++'''
Professional Edition
includes aFREE
trial-sized Phar Lap*
:3;:!:\.
DOS extender! Phar
1;11- .)"•; ,Y,S
Laps 286IDOSExtender' Lite is a
special version of
Phar Lap's award-winning 286IDOSExtender. With 286IDOS-Extender Lite,
you can write DOS programs that break
the 640K barrier, access up to 2MB of
memory, and run under DOS,
DESQvievr, Windows" and OS/2®. It's
the easiest introduction you'll find to
Extended-DOS programming.

Build multi-megabyte,
lull-featured DOS
programs — 2861DOSExtender SDK.
Professional developers can
purchase Phar Lap's fullfeatured 286IDOS-Extender
SDK for $495. With the
2861DOS-Extender SDK, you
can access up to 16 MB of
memory — with the standard
Microsoft or Borland tools
you already use! The new
Version 3.0 of 286IDOSExtender now supports
Visual C++ as well as
I=S01171111"
Microsoft C/C++, Borland*
11121111111111M.'
C++ and Microsoft Fortran.
You can even use Microsoft's
CodeView® or Borland's
Turbo Debugger® to debug
LerGuAGE
your Extended-DOS
programs. 286IDOS-Extender

programs will run on any DOS-based
80286, 386. 486 or Pentium PC. There's
no special programming required to use
aPhar Lap DOS extender; your program
can access extended memory just as if it
were conventional (below 640K)
memory.
2861D05-Extender is one of the most
widely used 16-bit DOS extenders
available. If you'd like to know why, take
alook at what our customers and other
industry experts have to say about the
286IDOS-Extender SDK . Then find out
for yourself by trying the free 286IDOSExtender Lite — or get started right
away on your multi-megabyte DOS
applications with the professional
286IDOS-Extender SDK!

What the experts say
about Phar lap's
286IDOS-Extender SDK:

New virtual memory
support.
In addition to Visual
C++ support,
286IDOS-Extender.
Version 3.0 now
includes Phar Lap's i
286IVMM virtual
memory manager.
286IVMM is
completely integrated into
286IDOS-Extender (you invoke
286IVMM with acommand-line switch)
and enables you to transparently access
more memory than is physically available
in your computer. 286IVMM can improve
the performance of applications that
previously relied on Mading and
unloading dynamic link libraries (DLLs).
And it's fully DPMI-compatible, so
programs running under Windows
automatically use the virtual memory
provided by Windows.

3861DOS-Extender —
Your 32-bit DOS
development solution.

"Great tools for Visual C++
programmers who need
more memory"
-Denis Gilbert, Microsoft Corp.

"A no- compromise solution
for Borland C++ developers"
-Paul Gross. Borland International

"An excellent product
technically"
-Glenn Axworthy, Brederbund Software

"Gives our customers the
memory they need"
-Bert Love, Galacticomm, Inc.

"A superb way of utilizing all
available memory"
-Dave Jewell, Program NOW, August 1991

If you want 32-bit speed and power, as
well as megabytes of memory for your
DOS applications. Phar Lap's awardwinning 3861D0S-ExtenderTM is your
solution. With 3861DOS-Extender, your
programs can access all available
memory and run in aworkstation-like,
unsegmented 32bit address space.
386IDOS-Extender programs will run
on any DOS-based 80386, 486 or
Pentium PC. 386IDOS-Extender
supports a wide range of 32-bit
compilers, including Microsoft's 32-bit
Windows NT' C/Ci-+ compiler. It runs
the NT compiler under DOS (no NT
system required) to build 32bit
Extended-DOS programs — the only
32-bit Microsoft DOS development
solution available.

Phar Lap Software, Inc.
60 Aberdeen Avenue, Cambridge, MA 02138
2/WOOS-Extender and 1l6IDOS I
and Window s `V" aro : t
••

617-661-1510

FAX 617-876-2972

• kof Phar Ltp Softwar... Inc. Borland and Turbo Debugger are reg;stered trademarks of Borlwd Intematioral. Visual C++.Windows
• • • fklIsr••••••it "• ,q• i/ther pr -dim -11. -ompany names are trademarks or registered tudernatla of their respective hollers.
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Sa lti re' sSketchRight
Saltire designed SketchRight for people who need
oeometric measurements
from field data. It takes your
pen sketches and turns them
into precision drawings. Saltire's geometry engine underlies the interface, allowing
SketchRight to calculate unknown measurements given sufficient information.
SketchRight connects lines and adjusts object sizes to reflect the newly computed
dimensions. It's not really CAD, it's not a
paint package, it's something else— like
an artist or engineer looking over your
shoulder.
The dimensioning is all-or-nothing;
SketchRight puts dimensions on everything it considers critical. If you leave stray
marks on the drawing or leave an object
drawn incorrectly on-screen, SketchRight
insists on filling the screen with meaningless and confusing dimensions. Removing these or correcting the errors takes alot
of practice. Personally, I'd prefer having
control over which objects were critical
and which were dependent. Iwas also

unimpressed with the selection mechanism. A short up-down flick gesture is the
command to add an object to aselected
group, but it doesn't work consistently.
Since Iwas using aGrid Convertible (with
akeyboard), Ifinally resorted to using the
Shift key to select objects.
SketchRight is an interesting application. Ididn't master it after several weeks'
use, but it uses the pen well— letting you
sketch aquick graphic and make simple
modifications. If you need finer control,
you can export the file to your CAD package for finishing.
SunSelect's PenCentral

PenPoint

PenCentral epitomizes
SunSelect's effort to supply networking to and
from all computers, regardless of configuration or platform. A version of the popular TOPS networking environment (the
PenTOPS client) comes bundled with
every PenPoint operating system. All you
need to connect your PenPoint machine
to anetwork is aTOPS server.
That's what PenCentral provides,

through your desktop computer. PenCentral is different from the other applications
here in that it doesn't actually run on a
pen-based system: PenCentral is aDOS
application.
To connect aPenPoint machine to a
PC, Novell, or LAN Manager network,
you simply install the DOS PenCentral
server software and connect the pen system to the server via aserial or parallel
cable. A few seconds later, the desktop
system recognizes the pen computer and
establishes the link. From that point on,
the floppy drives, hard drives, network
drives, and printers available to your desktop machine are also available to your pen
system.
To use PenTOPS through PenCentral,
you simply tap on the Connections icon
on the PenPoint screen and then select Network View and the drive or printer you
need to access. PenCentral takes care of
everything else. To set up aremote connection for copying files to or from your
office later, you simply set the PenCentral server to provide amodem connection and put the modem on auto-answer.
continued

Your Choice of Keyboard Monitor Switches
Access multiple computers with asingle keyboard and monitor
to cut equipment costs, save valuable space, and end clutter

Typical Application
CPUs/Servers

Manually controlled unit

• Switch by keystroke, from front panel, or RS232 port
• Two or four ports per unit
la Cascade units to support up to 255 CPUs
• Supports monochrome, EGA, and VGA
II Includes keyboard booting for 286, 386, and 486
• Includes RS232 and PS/2 mouse interface
• LEDs display selected CPU and CPU power-on
• Scan function switches among CPUs automatically

al Simple pushbutton operation for quick selection
la Four, eight, or twelve ports per unit
• Daisy-chaining connects unlimited number of CPUs
• Compatible with EGA, VGA, Macintosh, Sun, and others
• Optional keyboard booting for 286, 386, and 486
III Optional RS232 or PS/2 mouse interface
la PCB construction for high reliability and low crosstalk
• Rack mount, matrix, and customized units available

for your copy of our
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ROSE

Keyboard controlled unit

10850 Wilcrest Drive • Houston, Texas 77099 • Phone (713)933-7673 • Fax ( 713)933-0044
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Call toll-free now

IIETIOAID COVIROLLE0 SWIICM

Make the Rose Connection
138

Keyboard
Monitor
Switch

Solutions catalog.
Other Rose products: Print servers, printer sharing units,
print buffers, keyboard monitor extenders, video snifflers.
All Rose products are US- made and have a1-year warranty.

...-

ROSE

ELECTRONICS

1-800-333-9343
Circle 139 on Inquiry Card.

Guaranteed
Top Quality

and Low Prices
C

'nation
Jameco Power
Supplies
150 wan 8088
Part no.: -'
1319465
Product no. JEl:

Jameco Adapters
Fujitsu Keyboards
I11 key enbamcd key board
Pan no 7817128
Product no.: FKB4700

$79.95
•s

DI-.9female ro DB25
male serial adapter
Part no.: 7E318305
Product no.: AD925

Memory
1,,
E'rodtKt to.: 42. 10. )
0A 11-80
SIMM Module
Function: 1MB 80m

$4.95

Products tested &
backed by 30-day
money-back
guarantee.

Part " B20503
Product nu.: JE20.'

$69.93

oee's

eç,

Disk Drives

1.44MB 3.5 - Internal
Floppy Disk Drive
Part no.: 7840774
Product no.: 356KU

67.95

Stoe

TSARS Of
OX CELLE NCI

$149.95

wig

80387-33 Math
Coprocessor

444,s.

20 Years of
Full- Service
l'roduct selections
& customer service
based on solid
business experience.

Jamaica Cables
Er-foot parallel P825-pin male t,;
Centronics male printer cable
Part no.: 782871'6
Product no.: PPC6
t."

r

Jonseco Desktop
Slide Case with 200
Watt Power Supply

$47.95

Toshiba Floppy

CPI« 5$3°e
°
needs In

Part no.: ; 851941
Product no,: 80387-

$89.95

$99.95

Aetez Digital
*altimeters
1.5 digit w: frequency &
apacitance & data hold switch
'art no.- 71327158
'rodluct.: M4650

e99.911

Jameco 80386SX

33MHz Motherboard
Part no :
7681664

$199.95

e.:‘e
6

*

,*
"%i:re

•

24- Hour
Toll- Free
Ordering

e'

Shop day or night
by phone or FAX.

12" VOA Monochrome
Paper White Monitor

JAMECO
ServiceLine

Part no.: 71367491
Product no., M\rt ; A

$89.95

Computer &
Printer Repair
ServiceLine quickturn repairs, parts
installation &
tech assistance.
Jameco ServiceLiner
1.8004314020
1355 Shoreway Road, Belmont, CA 94902
Sales: 1.800431.4242
FAX 14(10•237•6948
I
nœrrmtional Sales: 1•415.592•8097
In tcrnaticee FAX:

1. 415• 592.2503

Same- Day
Shipping

Always Prompt
Courteous Service

Priority orders
2:00PM PST
before are shipped the
same day.

Jameco
one staff quickly
connect you with the products
and services you seek
Technical Support:
14006831 ,0084

Reviews Applying the Power of the Pen
SunSelect's PenCentral works well and
couldn't be easier to use.
Slate's Grid PenEssentials
Specifically for the Grid
Convertible (and now bundled with the computer when
you buy it), Grid PenEssentials is abundle of four Slate
applications: the Day-Timer Pen Scheduler, the LooseLeaf NoteTaker, the PenBook Electronic Book, and Delrina's WinFax Pen software. In addition, you receive
acustom nylon carrying case for the computer and aspare pen.
The Day-Timer application is the same
as the PenPoint version reviewed above.
LooseLeaf is an ink-capturing note application similar to InkWare NoteTaker (but
without the text conversion). As ink-capture applications go, LooseLeaf is perfectly adequate. It doesn't have all the bells
and whistles of NoteTaker, but then it
doesn't really need them.
PenBook is an application that displays
files stored in Slate's BookFile format,
created in PenBook Author. The last piece
of software is the pen version of Delrina's
WinFax. WinFax lets you create an output document and transmit it through the
Grid's internal modem. Once you create
your fax with text and graphical elements,
WinFax takes care of dialing through the
fax modem and establishing your connection. It works much like WinFax does under Windows.
As agroup of applications, the Grid

PenEssentials collection is fairly effective.
It isn't an integrated package in the conventional sense; the packages don't work
together under asingle shell. What holds
them together is asingle philosophy of
presentation and style. Sometimes it makes
sense to use agroup of simple, related applications rather than asingle monolithic
one. That's especially true in a
pen-computing
environment,
where you don't
usually have the
luxury of akeyboard or asecond mouse button for control.
If you consider the price
($349), PenEssentials is worth
it even if you only use one or two of the
applications. Slate now offers similar bundles for PenPoint and for pen-based systems from other manufacturers.

handwriting recognition, pens are not yet
efficient for entering data or taking notes.
They are better at selection, thumbing
through documents, highlighting, or otherwise annotating text. These current problems don't dampen my enthusiasm for
pens; hand-held PDAs (Personal Digital
Assistants) with the capabilities of these
machines will be
welcome systems.
Nonetheless,
the state of the
technology puts
arestriction on
most of these applications. Of the
pen applications
here, the schedulers are currently the most useful. However,
scheduling is obviously not pen computing's "killer app," and it doesn't provide
the incentive for buying a $3000 computer. Although many of these applications
present innovative interfaces, they are still
running on top of afoundation— both
hardware and operating system—that's
just too shaky to support critical, generalpurpose applications.•

The PenEssentials
collection is not an
integrated package in
the conventional sense.

As Good as Paper?
Are pen applications strong enough to
make pen computing as mainstream as
other types of portable computing? Not
yet. Unfortunately, the technology just
isn't there: All the applications are just too
slow on the processors in the machines I
used, and handwriting recognition just isn't
in acceptable shape.
Largely because of the problems in

Howard Eglowstein is a BYTE Lab testing editor. Prior to joining BYTE, he was the vice president and cofounder of Hindsight, a design firm
that specialized in pen- based workstations for
teaching learning-disabled students. You can reach
him on BIX as " heglowstein."

Items Discussed
Odd Convertible
(as tested)
Grid Systems Corp.
7Village Cir.
Westlake, TX 76262
(800) 934-4743
Circle 1225 on Inquiry Card.

$ 2799

Ink Ware NoteTaker $ 145
Ink Development Corp.
1300 South El Camino Real,
Suite 201
San Mateo, CA 94402
(415) 573-6565
fax: (415) 573-5167
Circle 1228 on leery Card.

LetterExpress
Numero
PenMagic Software, Inc.
310-260 West Esplanade
North Vancouver, B.C.,
Canada V7M 3G7
(604) 988-9982
fax: (604) 988-0035
Circle 1227 on Inquiry Card.
Perspective
Pensoft Corp.

$ 199
$399

At- Hand
$299

275 Shoreline Dr., Suite 535
Redwood City, CA 94065
(415) 802-6925
fax: ( 415) 802-6942
Circle 1228 on Inquiry Card.
PenCell Spreadsheet $295
PenWare, Inc.
845 Page Mill Rd.
Palo Alto, CA 94304
(415) 858-4920
fax: (415) 858-4929
Circle 1229 on Inquiry Card.
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SketchRight
Saltire Software, Inc.
P.O. Box 1565
Beaverton, OR 97075
(800) 659-1874
fax: ( 503) 526-0934
Circle 1230 on Inquiry Card.

$249

$ 295

Day-Timer Pen Scheduler $ 195
Grid PenEssentials $349
Slate Corp.
15035 North 73rd St.
Scottsdale, AZ 85260
(602) 443-7322
fax: (602) 443-7325
Circle 1231 on Inquiry Card.

PenCentral
SunSelect
2060 Challenger Dr.

$ 149

Alameda, CA 94501
(800) 677-6265
fax: ( 510) 769-8771
Circle 1232 on Inquiry Card.
Toshiba T100X Dynapad ....$4397
(as tested)
Toshiba America Information
Systems, Inc.
9740 Irvine Blvd.
Irvine, CA 92718
(800) 334-3445
fax: ( 714) 587-6171
Circle 1233 on Inquiry Card.
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NetWare Goes Global
Version 4.0 scales up for serious enterprise networlking, but its new
directory service doesn't accommodate NetWare 2.x and 3.x servers
JON UDELL

A

tBYTE, like everywhere else,
networks grow like weeds. Last
time Ichecked, we had four independent NetWare LANs serving four
different departments. Of course, BYTE
is part of amuch larger company, McGraw-Hill, and in that context our Peterborough, New Hampshire, operation is just
adrop in the corporate bucket. How can
PC networks scale up to meet the needs
of multidepartment divisions like BYTE
and multidivision companies like McGraw-Hill? NetWare 4.0 supplies the crucial ingredient.
The X.500-style NDS (NetWare Directory Service), atreelike database of users,
data, software services, and equipment,
can span all the NetWare 4.0 servers on a
company's LAN or WAN (wide-area network). Administrators who tend these trees
will shape them so that the logical view
of anetwork superimposes precisely on
the organization chart that is the logical

NetWare
_Qbject

View

O_

BYTE
—

r)E

Editorial

—

JON_U

view of the company served by that netcomplex hierarchy, and it supports userwork. Users, as aresult, will be able to indefined object types. On the other hand,
teract with the network at appropriate orNDS is today little more than aframeganizational levels.
work. NetWare 2.x and 3.x servers don't
As aBYTE editor, my workaday consupport NDS. Neither does UnixWare, or
text would be something like Editorial
Novell's own E-mail and network man.BYTE.McGraw Hi ll. But to send amesagement products, never mind all the thirdsage to David Cohen in BYTE's producparty VAP ( value-added process) and
tion department, I'd cross department
NLM ( NetWare loadable module) appliboundaries and address the message to
cations.
dcohen.Pr oduc tion.BYTE.Mc So while NetWare users wait for the
Graw Hill. And to communicate with
world to catch up with the new directory
Neil Canavan, aDatapro telemarketer, I service, what other 4.0 features deliver immight cross divisional lines and address a mediate value today? Notable ones are file
message to ncanavan.Sales.Datacompression, CD-ROM sharing, NLM
pro.McGraw Hill.
protection, read-ahead caching and block
Among the features new to NetWare
suballocation, smarter memory manage4.0, NDS rightly gets top billing. A credment and thread scheduling, burst-mode
ible Novell framework for serious enterpacket delivery, large Internet packets, imprise networking is clearly alandmark
proved security and auditing, target serevent. Vines users who have long enjoyed
vice agents for workstation backup, data
global directory services may view it with
migration to optical jukebox, NDIS prounderstandable skepticism. In fact, Notocol support, atrue DOS requester, and a
vell's NDS outdoes Banyan's StreetTalk in
host of new and improved server and client
three ways: It's replicated, it can represent
utilities. File compression alone could tip

NetWare Directory Service Objects
TYPE

PURPOSE

Organization

Atop-level container for servers, users, organizational units, and other objects.

Organizational unit

A subsidiary container for servers, users, and other network objects.

User

A single networkwide store of information about auser, including name, password,
rights, log- in script, and many other attributes.

Group

A list of users. Note that users sharing agiven container implicitly form agroup, so

- J
THORNTON_SYS

-d
r
e Redesign Task Force
- ji OURTOWN
— fiTHORNTON

-eThorntonPrintServer
- ThorntonPrinter
-

ThorntonQueue

-g, Swan

00-AF32

— I+ Office Manager

-

explicit groups are needed less often in 4.0 than in 2.x and 3.x.
Server

Stores basic information about the server, such as its network address.

Print server

Can be used to view and modify printer assignments, operators, and users.

Printer

Can be used to view and modify configuration, queue assignments, and notification.

Queue

Can be used to view and modify operators and users.

Computer

Can be used to track owner, serial number, and location. Network management
software that tracks assets can extend this object by adding other attributes.

Organizational role

Logical name for auser who is the " occupant" of the role. Useful for indirection,
since it can be referenced in rights assignments instead of ahard-coded user name.

Directory map

Logical name for apath specification. Useful for indirection, since it can be
referenced in log- in scripts instead of ahard-coded path.

ThorntonSys

— DE Production
—

Admin

—

ThorntonSys
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the scales in 4.0's favor. In NetWare
4.0, compression runs as alow-priority background thread, in 32-bit
mode (like all NetWare tasks), with
plenty of linear memory to work with.
The result is that 4.0 really does more
than double your disk (see the figure
"NetWare 4.0 vs. DOS 6: Compression Ratios").

NetWare 40 vs. DOS 6: Compression Ratios
4Worse
Bit map
256color.bmp
leaves.bmp
Text
drwatson.log

NetWare 4.0

Better

You replicate in order to safeguard directory information and
ensure speedy access to that information in aWAN environment. If
you install two servers into asingle container, this replication happens automatically. You probably
won't need to replicate manually
unless you're operating aWAN.
In that case, since replicas synchronize continually as changes
occur, you will have to plan carefully how much directory information to distribute. You cannot
yet gauge whether the usage of a
given replica justifies the communications cost of maintaining
it, but Novell recognizes the need
for such acapability and says the
hooks are in to provide it.

12
modems. ii
Smooth Start, Rough Acceleration
Summary
Iinstalled NetWare 4.0 on aGateway
66-MHz 486DX2 EISA machine with
Better
4Worse
DOS 6
16 MB of RAM, an NE3200 network
card, and an UltraStor Ultra 24F SCSI
Bit map
256color.bmp
controller cabled to a525-MB Sealeaves.bmp
gate ST3600N SCSI drive and a
Text
Toshiba XM-3401 CD-ROM drive.
drwatsoi.log
CD-ROM is the default mode of inmodems.ini
stallation for 4.0. If you need floppy
Summary
disks, you'll have to make them yourNew DOS and OS/2 Requesters
self from the supplied CD-ROM or
a
1
2
3
45
6
Iinstalled the client software on
order them separately. (The same polahandful of machines running
Compression ratio
icy applies to printed documentation.)
DOS/Windows and one running
What if you don't have aSCSI CDthe OS/2 2.1 beta. The DOS client
ROM drive that NetWare supports? NetWare 4.0 consistently outcompresses DOS 6on some file types. Results
Not to worry. Installation pulls files are mixed for bit maps and text files, but on the whole NetWare 4.0 really is has changed dramatically. After
ad5sk doubler. The summary figure represents the composite compression
loading the ODI (Open Data-Link
from aDOS-mounted CD-ROM, so ratio for all files in the Windows directory.
Interface) software that talks to the
while you may or may not succeed
network adapter, you run aloader
in sharing discs as read-only NetWare
called VLM.EXE that pulls in an assortMIN can then manage not only the revolumes, as long as DOS can see your
ment of "virtual loadable modules" into
sources of the Editorial unit but those of
drive you'll be able to install NetWare.
conventional, expanded, or extended memother units belonging to BYTE.) Another
The installer scans the network for an
ory. Each VLM performs one function—
was simply to name the correct context
existing directory services tree, and if (as
DOS redirection, printing, encryption, di(i.e.. LOGIN ADMIN.BYTE).
in my case) that search fails, it will create
rectory services, and so on.
Things were simpler for the new user
anew one. It prompts for the new servThe redirector reforms NetWare's old
accounts Ithen created as ADMIN, since
er's location in the tree—an organization
habit of hooking INT21, although "dirty"
Iput those objects in the same part of the
and (optionally) an organizational unit.
NetWare applications that rely on that
tree as the server itself. But for adminisAfter installing the server, you can cut inhook can still have it. Another module
trators, mastery of the nuances of NDS
stallation floppy disks from the CD-ROM
binds IPX to the NCP and signals Novell's
will require amajor conceptual shift. It's
for DOS/Windows and OS/2 workstations.
readiness to let NetWare ride on other
worth the trouble. For example, IreflexAfter installing the DOS/Windows client
transports. In fact, the NetWare client is
ively created agroup EVERYONE and
software on my Swan 386/25, Irebooted
prepared to run NCP over IP today, and
and tried to log in. Iwas stumped for a began putting new users into that group.
once the server can do the same (Novell
Then Idiscovered that 4.0 obsoletes that
while. The privileged user in 4.0 is ADis not saying when), administrators of
old habit. Users in a "container" object
MIN, not SUPERVISOR, but the commixed networks who want to standardize
inherit rights and log-in scripts from the
mand LOGIN ADMIN, which should have
on asingle wire protocol will finally be
container, so they are implicitly members
granted access to the directory service.
able to do so.
of agroup. The object orientation of NDS
kept failing, as did the more explicit LOGDOS and OS/2 clients now get both
is powerful, once you learn to let it work
IN ADMIN.Edi tor ial . BYTE. EventualNetBIOS and named-pipes drivers and,
for you.
ly Ifigured out why.
importantly, an NDIS-over-ODI driver
You manage the tree with apair of
User object ADMIN lived in atop-levthat enables users to multiplex LAN Mangraphical tools (or their textual equivael container ( organization BYTE), but
ager (and other NDIS-oriented clients)
lents). The NetWare Administrator naviserver object THORNTON lived one levwith NetWare over asingle adapter. Ungates the tree and creates, renames, moves,
el down (organizational unit Editorial).
fortunately, Ifound no obvious way to
and edits NDS objects. Creators of new
Attaching to THORNTON, Iacquired its
substitute the NetWare 4.0 client for the
object classes can extend this tool by writcontext. Because the search for an object
ing "Snap-in Object DLLs." The Partition
NetWare support included with Windows
looks downward in the tree, not upward.
for Workgroups.
Manager subdivides the single directoryuser ADMIN wasn't found. One solution
The OS/2 requester can virtualize netservices database created during installawas to use the command CX 0= BYTE.
work support to multiple DOS boxes in
tion into smaller pieces and can replicate
which set the context appropriately for the
two ways. One enables aVDM (virtual
those pieces to local or remote servers.
command LOGIN ADMIN. (
Note that AD-
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STATISTICA/ve (
for Windows) Complete Statistical System with thousands of on-screen customizable, presentation-quality
graphs fully integrated with all procedures • Complete Windows 3.1
support, DDE, OLE, IT-fonts, multiple toolbars, right mouse button
support aUnlimited numbers of data-, results-, and graph-windows
• Inter-window integration: data, results, and graphs can be treated
as objects and converted into one another in anumber of ways
The largest selection of statistics and graphs in asingle system;
comprehensive implementations of: Exploratory techniques; multiway tables with banners (presentation-quality reports); nonparametrics; distribution fitting; multiple regression; general nonlinear
estimation; stepwise logit/probit; general ANCOVA/MANCCIVA; stepwise discriminant analysis; log-linear analysis; factor analysis; cluster analysis; multidimensional scaling; canonical correlation; item
analysis/reliability; survival analysis; time series modeling; forecasting; lags analysis; quality control; process analysis; experimental de1110FISOMMIeliEIMMIWO/Zelesikkk
• —

sign (with Taguchi); and much more• Manuals with comprehensive introductions to each procedure and examples • Hypertextbased Stats Advisor expert system Extensive data management facilities ( spreadsheet with long formulas, block operations, advanced Clipboard support, DDE hot links, relational merge, data
verification, powerful programming language)
Batch command

_ji

Efic=

language and macros also supported, " turn- key system" options •
All output displayed in Scrollsheets" (dynamic, customizable, prest:

entation-quality tables with toolbars, pop-up windows, and instant
2D, 3D and multiple graphs) • Extremely large analysis designs
(e.g., correlation matrices up to 32,000x32,000, unlimited

"

ArevA

designs) • Megafile Manager with up to 32,000 variables (8Mb)
per record

Unlimited size of files; extended ("quadruple") preci-

sion; unmatched speed a Exchanges data and graphs with other applications via DDE or an extensive selection of file import/export facilities

Hundreds of types of graphs, including categorized multi-

ple 2D and 3D graphs, matrix plots, icons, and unique multivariate
(e.g., 41)) graphs si Facilities to custom design new graphs and add
them permanently to menu
On-screen graph customization with
advanced drawing tools, interactive stretching and resizing of complex objects, interactive embedding of graphs and artwork, special
effects, icons, maps, multi-graphics management, page layout control for slides and printouts; unmatched speed of graph redraw.
Interactive rotation, perspective and cross-sections of all 3D and 41)
graphs
Extensive selection of tools for graphical exploration of
data: fitting, smoothing, overlaying, spectral planes, projections, layered compressions, marked subsets • Price $995.
Quick STATISTICA/vr" (
for windows) Acomprehensive selection of basic statistics and the full graphics capabilities of
STATISTICA/w • Price $495.
-,
------.'..::
--fflai
--

STATISTICA/cos- (
for DOS) ASTATISTICA/w-compatible data analysis system Price $795.

,

Fi

Quick STATISTICA/Dos- (
for DOS) Asubset of STATIS'TICA/Dos statistics and graphics. Price $295.
Domestic sh/h $ 10 per product; 14-day money back guarantee.

.4e'„ak.bk-11

.. ,\*

viktt:1 1
,4_

Circle 144 on Inquiry Card.

StatSofti
2325 E. 13th St. • Tulsa, OK 74104 • ( 918) 583-4149
Fax: ( 918) 583-4376

STATISTICA/Mac- (
for Macintosh) A STATIttl'CVa empatible.
comprehensive data anabsis and graphics system designed hi the Macintosh •
Large selection of statistical methods fully integrated with presentation-quidin
graphics ( incl. EDA, multiplots, awide selection of interactively rotatable 31)
graphs; MacDraw-style tools) • Unlimited size of files • Full support for System
7, incl. "Publish and Subscribe" • Price $595.
Quick STATISTICA/Mac ' (
for Macintosh) Asubset of STATIS-

Overseas Offices: Statsoft of Europe ( Flamburg, FRG), ph: 040/
TIGVmac: acomprehensive selection of basic statistics and the full graphics ca4200347, fax: 040/4911310; StatSott UK ( London, UK), ph: 0462/482822,
pabilities of STATISTICAAtac • Price $295.
ax: 04 62/482855
; Stat Soft Pse
(
Melbourne, Australia), ph: (03) 663
t
6580, fax: ( 03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 416-849-0737. fax: 416-849-0918. Available From: CORFOR1
A
0TE SOFTWARE and other Authorized Representatives Worldwide: Hol
land: MAB Julsing, 071-230410; France: Version US ( 1) 40590913; Sweden: AkademiData 018-240035; Hungary: Dagent Ktt 186-5782: Belgium: TEXMA 10 61 16 28; South Afrca
i: Osiris 12 663-4500.
Japan ( Macintosh): Three's Company. Inc., 03-3770-7600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667- I1
StatSoft. STATISTICAM. Oteck STAT1STICA/W. STATISTCA/Mec. Ouch STAT1STICA/Mac, STATISTICAMS. Ou.. kSTAT1STICAIDOS. and Scrollsheet are trademarks at StatSott. Inc
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That
M

eading multi ore than just
stem FirstClass
platform
features lectronic conferencing

E-mail

the sam
package.

Conferencing

Use FirstClass
Remote Access
for internal
mail,
workgroup communication, and even
as apublic access tech support
solution. All simultaneously from

Ueffive
•

,Irdu

11.

4v....u>

ww•

O Built-in support for both Macintosh ,'and
Windows machines on the same network (or
via modem) without costly file servers
F
, Handles up to 250 users simultaneously per
server, 20 of which may be via modem
O

Simple network or modem connectivity to
other FirstClass servers or other mail systems

O Remote or local administration with the same
client all others use
O Messages with multiple fonts, styles,
colors 13i unlimited file attachments
rt Simultaneous multiple file transfers
O Background searching
O Gateways to other mail systems or
the Internet with full Usenet
newsgroup sending & receiving
Ft Fax gateway for individual or
broadcast faxing and more!

FREE DEMO PACKAGE
AVAILABLE UPON RE QUEST

•
. nSoftArc Inc

.
Global-Area Communications

805 Makiabeld Road. UM 102. Scartorough. Ontario. CANADA
MIV 279 Fax:1416) 754-1656 Irternet salesGssaolgate softarc corn
%Klass: (416) 609-2250

PHONE: (4 I6) 299-4723
Circle 176 on inquiry Card.

can use to pull data from OS/2 and DOS
workstations. However, though Iestablished TSA-to-server communication in
all five cases, Icouldn't convince SBACKUP's support driver, TAPEDAI.NLM, to
use the UltraStor's ASPI driver and so
couldn't move any data to either my Tecmar or my Archive DAT drives.
What troubled me more, though, was
New Server Tricks
the realization that 4.0's data-migration
When NetWare 3.0 made its debut, the
feature has almost nothing to do with SMS.
fact that NLMs ran fast and naked at ring
For data migration, 4.0 introduces the
0 raised alot of eyebrows. How could
HCSS (high-capacity storage system), part
Novell permit afailing application to take
of ajoint effort with Kodak to enable Netout the kernel? That complaint turned out
Ware for image processing.
to be slightly off target. Software that runs
To use HCSS, you buy an MO (magwith NetWare by definition provides a
neto-optical) jukebox (only HP's 10- and
mission-critical service, and it just can't
20-GB models are currently supported)
afford to fail. The real question should
and then load the HCSS NLM and point it
have been: How can developers make
at portions of aNetWare volume. It autoheadway in ahair-trigger environment?
matically migrates files between primary
NetWare 4.0's answer is DOMAIN
magnetic storage and secondary MO stor.NLM, atool that can isolate unproven
age according to demand. What's wrong
NLMs from the kernel. There's an associwith this picture? Ithought I'd be able to
ated cost, of course. BYTE's NLM benchuse disk-grooming SMS backup software
mark ran 5percent slower in the OS_PROand tape auto-changers this way, but the
TECTED domain (ring 3) than in the OS
migration hooks that Cheyenne and Palindomain (ring 0). Real applications that exdrome would need aren't in SMS, they're
ercise user code more than kernel code
in HCSS. Novell is painfully aware that
will degrade even more. But NLM protiered storage was the raison d'être of SMS
tection doesn't really try to make NetWare
aprotected operating system. It's just a and admits that its unification with HCSS
is imperative.
way to help get reliable NLMs built quickly, and developers tell me they're mighty
Difficult Choices
grateful for it.
CDROM.NLM mounts aCD-ROM as a NetWare 3.Œs quantum leap in performance and ease of use made the decision to
read-only NetWare volume. To get it to
upgrade almost ano-brainer for many 2.x
work, you first need to load adriver that
users. While 4.0 advances the state of Netenables CD-ROM.NLM to speak ASPI
Ware in an equally profound way, the im(advanced SCSI programming interface)
mediate gains are harder to quantify. The
to your drive. The Adaptec version of that
failure of NDS to accommodate 2.x and
driver wasn't happy with the UltraStor
3.x servers rankles. If Banyan can put
controller's flavor of ASPI, but the MeridStreetTalk on those platforms (in the form
ian Data implementation enabled me to
of Vines Enterprise Network Services)
mount and share the Toshiba CD-ROM
why can't Novell manage the same trick
drive. Other new server utilities include
with NDS? NetWare servers have an anSERVMAN, which you can use to observe
noying habit of refusing to die, and Iworry
and twiddle various system settings, and
about the drag they'll exert on deployment
DSREPAIR, which fixes damaged direcof NDS-aware software.
tory-services partitions.
Despite these concerns,
About the Product
NetWare 4.0 is obviously
Storage Management
NetWare 4.0
headed in the right direction.
Still Evolving
Its early adopters may suffer
Prices:
NetWare 4.0 provides atrio
Five users, $ 1395
some growing pains, but
of server-based TSAs (target
100 users, $8795
they'll never look back. III
service agents) that ship data

DOS machine) to share the original (public) OS/2 log-in. The other grants aVDM
its own private log-in. Coupled with asynchronous host software (e.g., pcAnywhere)
running in the VDM, this technique can
make an OS/2 2.x machine into apoor
man's NetWare Access Server.

to backup engines that support the SMS protocol. The
server TSAs handle NetWare
3.11 and 4.0 file systems, as
well as the 4.0 directory-services database. Ialso tested
the TSAs that SMS engines

1000 users, $47,995
(other levels available)
Novell, Inc.

Jon Udell is a BY7'E senior tech-
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nical editor at large. He maintains
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on the Internet at judell@bytepb

reach him on BIX as "judell" or
byte.com.
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Dynamic Documents
Folio Views lets you manage and distribute large quantities of
text, numbers, and graphics- Version 3-0 brings Folio's electronic
publishing tools to Windows..

ROBERT SCHMIDT

E

lectronic publishing has long
been touted as arevolutionary replacement for paper as ameans
of delivering information. Unfortunately,
this type of publishing has been the exclusive province of large publishing, database, and multimedia companies. Only
they could support the laborious production
of books, CDs, and on-line databases. With
the release of Folio Views 3.0, Folio Corp.
hopes to make electronic publishing available to amass market.
New to the Windows platform, Folio
Views 3.0 ($495) lets you produce, manage, and distribute large bodies of information. It brings editing, publishing, and
retrieval tools together to automate the information life cycle. Its primary market is
organizations that regularly publish masses of information on paper. For departments and workgroups, the bundling of
real-time editing and retrieval functions
will be irresistible: no more corralling an
undisciplined agglomeration of data in incompatible formats.
The Folio Infobase
Folio pioneered the concept of an infobase,
adynamic repository of free-format data
that can hold text, numbers, graphics, and
sound. Examples include technical documents, legal proceedings, parts catalogs,
and the complete works of Shakespeare.
Views combines properties of word processing, desktop publishing, database and
text management, groupware, and multimedia. It contains awealth of functionality, much of it new to version 3.0.
New features include an open client/
server architecture, concurrent multiuser
editing with automatic record locking,
graphics placed directly into an infobase,
robust filters for WordPerfect and Microsoft Word, and embedded multimedia objects such as sound and video files. One
important element still missing from Views
is cross- platform support. An infobase
created in the Windows version can be
loaded into the DOS version of Views, but
3.0 includes neither aDOS nor aMac•

intosh viewer. The
DOS viewer should
be available by the
CT I
time you read this;
is as the Invulnerabl e.
in earth or ,
the Mac viewer is
Ham The
bites shrewdly, it
scheduled for later
.and an eager
.Bring enth thee
from heaven or
this year.
.scent the morning
5 + ACT II
Although the cur..oul & the" my lord2
rent release of Views
out o' th'
Aside How pregnant
ambition of so MI and tight a
doesn't support mulexcellent cano y. the
look you, this
.seem'd th'Illto stick .
tiple platforms, the
3
ACT III
not saw the Iltoo much with
open client/server
teat the
promise.cramm'd You cannot .
architecture portends
with th encorporal In do hold discourse? .
1 + ACT IV
asmooth migration
. . hit the woundless II- O. come awayl .
ik ACT V
path. The Views engine, which is written in C++, is an
1*
Record 1/21
IHer 15 ' Gluey ae
independent executable handling low- The Table of Contents view reveals the structure of an infobase, the number of query
hits per level, and the results of awild-card search in context. Levels expand and
level file calls. The contract when the plus icon is selected.
code can be ported
by recompiling for different platforms. In
146). Up to 125 users can post notes, highthe near future, Folio plans aViews enlight text, or add information simultanegine for Unix and Windows NT servers,
ously, and an unlimited number can have
which you could access from Windows or
read-only access (ascaled-down version
Macintosh clients. The client workstations
of Views, Folio Annotator, costs $ 195 and
will send out queries to the server, allowprovides tools for viewing, searching, and
ing the server hardware to handle resourcemaking personal annotations). Security
intensive tasks, such as searches, updates,
options let you control not only who may acand builds against the central infobase.
cess the infobase but what levels or kinds
Unlike file managers such as XTree or
of information they can see or alter. With
Magellan, Views doesn't organize directhe addition of User Groups, 3.0 lets you
tories of files. Instead, it manages all inset identical access rights for every memformation under one infobase umbrella.
ber of adefined group.
Infobases, limited to 2GB in the previous
Shadow files are also new to Folio
version, may be up to 16 TB in size in 3.0.
Views. You can make shadow copies of
Although Views permits standard and userthe infobase for your personal use. The
definable fields, its retrieval capabilities
shadow copy is an exact replica of the file
are most comparable to those of such fullthat can reside on your local disk. You can
text databases as askSam and ZyIndex
use the shadow file for reference purposes,
(for asynopsis of products that help orgaadding personal notes and your own annize and retrieve documents and files, see
notations that will not affect the original
"Info- Management Tools" on page 148).
version.
Views indexes every word as it's entered,
Folio Views now supports anumber of
but because of compression, the resulting
different types of links, including the folinfobase and index combined is often
lowing:
smaller than the source file.
Concurrent Editing and Dynamic Links
All of Views' viewing and editing features
are available in amultiuser environment
(see "Dynamics of an Infobase" on page

• Popup Links for generating electronic
"sticky" notes. A Popup may include
text or graphics.
•Jump Links for moving from one point
in the infobase to any other point. You
JULY 1993
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browsing and viewing a
file. You can click on
any line ( level) of the
Table of Contents and
jump to the corresponding point in the text. You
can collapse or expand
the outline by clicking
on the pluses and minuses (see the screen on
page 145) or display it
to acertain depth with
numerical indicators just
below the menu bar.

Dynamics of an Infobase

MIL

1!1,1

1 Administrator
determines
access rights and
what information
users may see or alter
Vier
T.

Complete multiuser
record locking

env.*

L•yert

Çasstoenize

Eu l

Ludes
Foe types c't" looks may be

Electronic document
Wad.

tlelp

nano
Unlimited
read-only

Complex Queries
Folio Views has strong
searching capabilities.
amead vendroa
co.:melee
xaphy
You can search an entire
(.ealtAllfOLetalet 9sS_frei!
infobase or define aspeproornolmk4
uo toter P1005000
cific scope. The indexed
aookabon erg at a
125
timekkeAlteig,
words in that scope apShadow copy
ràf_g_ Oblate latekt corn 4
concurrent
futl.sned nand. cont.enA
pear in the Word box.
for personal
users with
kor
ob , ajcoce _
annotations
a
hn
read/write
You can click on aword
privileges
or type an entry in the
Query box. This is an intelligent query: As you
type, Views attempts to
finish the term for you.
You can access previous
searches with the scroll
bar and apply them
The current version of Fol oViews ships with a Windows viewer;
across multiple infoDOS and Mac viewers have been announced
bases. The Results Map
gives you arunning talFolio Views creates dynamic, editable electronic documents for shared access on anetwork. With complete muttiuser record locking, Views
ly of the number of hits.
supports up to 125 concurrent users with read/write privileges. An administrator controls access rights.
In the Table of Contents
view, you can show the outline headings
DOS
5.0,
and
Windows
3.1.
Installation
can also jump to adifferent infobase.
with search hits, reveal or hide the search
was straightforward and took about 15
• Object Links for calling graphics,
results in context, and omit or display the
minutes. The program occupies 13.7 MB
sound, or video objects.
number of hits.
of
disk
space,
but
most
of
that
is
sample
in• Program Links for invoking an exterAs with most search programs, you can
fobases and tutorials that you can erase.
nal application from within Views.
hunt
for phrases (in quotes) or multiple
Without the sample programs but with all
•Query Links for performing queries.
words linked with AND, OR, and NOT.
functions enabled, Views requires alittle
You can do wild- card and proximity
over 2MB.
Each type of link can have an associatsearches, stem searches (e.g., eat% for eat,
A
Views
infobase
has
several
structured style (e.g., green italicized Times Roate, and eating), and even thesaurus searchal levels. Records are the basic structural
man). Clicking on this styled text initiates
es (e.g., fly$ for soar, glide, flee, and so
element
of
an
infobase.
A
record
may
be
a
the appropriate action. Object Links give
on). Combination searches are possible,
line, aparagraph, or another natural unit
you the beginnings of true multimedia by
although they occasionally produce unof information.
linking to other applications through Mifathomable results. Also, the Results Map
Levels
provide
a
hierarchical
structure
crosoft's OLE. Views acts only as an OLE
does not give ahit count on acomplex
for the infobase, just as an outline or table
client and includes no native tools for callquery, and you can't do either case-sensiof contents does. In adocumentation set,
ing or editing video and sound. But an obtive searches or searches that include puncfor
example,
the
levels
might
be
Book,
ject dialog box, displaying alist of suptuation (no sue vs. Sue or us vs. U.S.).
Section, and Chapter. While levels impose
ported OLE objects and offering options
a
structure
from
the
top
down,
fields
agfor previewing objects, makes it easy to
Building an Infobase
gregate related bits of information from
work with external applications and to emYou can build an infobase from scratch
the bottom up. You can tag all dates, wherbed multimedia sources.
ever they appear, and include them in a with Views' editing tools. But it's more
Date field, or place all personal names in a likely that you'll develop adocument in
Infobase Hierarchy
aword processor or other program and
Name field.
Ireviewed Folio Views on a33- MHz
bring it into Views. Views has filters for
The
Table
of
Contents
offers
a
way
of
Compudyne 486 with 4 MB of RAM,
▪

created and used In Verve,

,

,
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FIX YOUR PC EAST!
RESCUE RECOVER DATA FROM PHYSICALLY
DATA RECOVERY SOFTWARE
DAMAGED FLOPPIES 8t HARD DRIVES
IN LESS THAN 60 SECONDS!
Date

ard eqr,

d

RESCUE DATA RECOVERY SOFTWARE'!" is the
FASTEST EASIEST & SAFEST method in data recovery
anywhere!

•La, SAFE
Gow bye. rt ,

in de past, General Failure messages left you few options. Norton,
Central Point, or Mace Utilities
weren't like to help.. Now there
abetter Solution.. RESCUE
can recover data
from all but the
most thoroughly
trashed disk...
RESCUE appears to
work miracles...
INFO WORLD

For the first time you can recover afile in less than 60
seconds even when DOS cannot read the disk or drive.
4,1,vo

RESCUE DATA RECOVERY SOFTWARE!'" Version
4.0 does all the work. No more complicated time consuming steps. No more manually reconstructing your file. RESCUE DATA RECOVERY SOFTWARET"' does it all AUTOMATICALLY!
Recover Text, . Exe. Graphics files, etc.... You can even recover entire sub-directories with asingle
key stroke. CALL NOW FOR PRICING! . c
, nay be beyond RESCUE .• -

VITAL TOOLS FOR NETWORK
INSTALLATION & MAINTENANCE!
The Discovery Care" — The first tool that ends IRQ and DMA Channel Cor.flicts!
•FACT: Software diagnostics cannot detect DMA usage and are inaccurate in IRQ detection. • FACT: Standard logic probes, in addition
to being time consuming, are difficult to use and often lead to short circuits and dame of valuable components!
The Discovery Ca rdn" is the safest, fastest, easiest and most accurate method to detect IRQ/DMA conflicts There are 18 logic probes
built in ( 11 tor all Interrupts and 7for all DMA channels) to pinpoint all conflicts. Amust for anyone who installs networks or add-on
cards. End the frustration of t
lidless configuration conflicts!
The Network Interface Technical GuideTM just released!The largest
reference on network interlace cards available. This 850 page book
contains over 300 different Network Interface Cards from 40 manufacturers, complete with detailed Diagrams, Jumper Settings, different Network
Topologies such as Cable Lengths, Wiring Types Used, Transfer Rates
and Maximum Number of Nodes.
Included in the manual are hundreds of diagrams showing NIC Type,
Cable Configuration, Data Bus, Base I/O Address, Boot ROM Memory
Address and Interrupt Request Configurations. There's also aNode ID
Quick Reference and vital dafa on cable Pin Assignments and Hardware
Device Settings. This manual is amust! CALL NOW FOR PRICING!

The Hard Drive Kilns

EVERYTHING YOU
NEED TO INSTALL,
SET-UP & MAINTAIN
HARD DRIVES!
Drive Pro"' — The all-in-one utility for the most efficient
and correct installation and maintenance of any hard drive!
•Install IDE Drives in less than 60 seconds! Automatically
sets CMOS, Partitions, and DOS formats without re-booting
or user interveltion. • DOS Format any size drive in under 30
seconds! • Drive Table Override allows almost any BIOS to
have auser definable drive type. • Drive Boot Fixer is asafe
alternative to low level formatting bad IDE Drives. • No more
DEBUG, FDISK, SETUP, or FORMAT. Plus too many other
features to mention'
Encyclopedia of Hard DrivesTM — The largest compiled
reference on Hard Drives ever published!
3VOLUMES • OVER 1200 PAGES!
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The Network Kit ""

THE LARGEST COMPILED
REFERENCE ON MOTHER
BOARDS EVER! 5VOLUMES!
Over 850 diagrams showing all necessary jumper, connection and component locations!
Each diagram includes technical specs such as: processor, processor speed, chip set, max.
onboard DRAM, SRAM cache, BIOS, dimensions, I/O options and 11PU options. Also
includes easy to understand tables giving configuration for: user settings, DRAM, SRAM,
CPU type jumper and CPU speed jumper. PLUS MUCH, MUCH MORE!
Encyclopedia of Main Eoards

e

CALL NOW FOR PRICING!

PC DIAGNOSTICS THAT REALLY FIND THE BUGS!
The Troubleshootern", aD Il Looting oisk, is unlike orner diagnostic programs that rely on DOS. The
Troubleshooter' bypasses DOS and tests all major hardware directly for true accuracy while other programs
frequently give erroneous test 'esults. "
Troubleshooter'".., uses its self-boot routines well, keeping the
operating system out of the picuire lortroubleshooting."—Service News. Loaded with all the tests you need
to quickly and accurately isolate the source of PC failures. Full battery of tests included: Motherboard, RAM,
Hard Drive, Floppy, Video, I/O plus full system information, benchmarks and utilities. UNIVERSAL
APPLICATION: The Troubleshooter"' runs on any PC (with Intel or compatible processor) independent
of any operating system — UNtX, NOVELL, XENIX, 0/S2, DOS and others! Priced far below all competitors.
Because of it's Universal Openting System The Troubleshooter"' is the perfect addition to the above
LNetwork
CALL NOW FOR PRICING!

VOLUME ONE...SET-0 OWE • Intedace Types and Installation • Hard Drive Specs for drives from 1984 to present: Make, Model,
Formatted Capacity, Data Heads, Cylinders, Average Seek Times,
Form Factor, Height, Interface, Encoding, Landing Zone, Sectors PerTrack, Write Precompensation Cylinder, Reduced Write Current and
Mean Time Between Failure. • BIOS Drive Type Tables • Directory
of Manufacturers • The Floppy Drive Cable • Power Connector
•Pin Assignments and Specifications
VOLUME TWO ... DRIVESE77INGS• Explanation ofJumper
Types, Changes in Make Si Model and Default Jumper Settings •
Diagrams for over 1,000 drives with: Specifications, Drive Sizes,
Interlace Types, Jumper Settings and Locations, Terminal Resistor
Locations, Pin Assignments, Pin 1Locations, Cable Type and
Locations.
VOLUME THREE...CONTROLLERS • Over 350 Diagrams
of Controllers with: Specifications, Card Sizes, Largest Head and
Cylinder Sizes, literlace Type, DetailedJumper Settings, Pin Assignments and Cable Locations. • Controller to Drive Power Connections, Drive Activity LED. Connections, Common Debug BIOS
Format Codes aid Default Jumper Settings.
The Hard Disk Technical Gulden" — Comprehensive
field version of the Encyclopedia with over 400 pages of vital
specs! Compact to carry in the field. CALL NOW FOR PRICING!

•Free Tech Support

• Performance Guaranteed
•Next Day Shipping

ORDER DIRECT — CALL •
•

(800) 65314933
(800) 6- 0K- FIXED

Allrecro, Inc.
1250 Rogers St. • Suite D • Clearwater, FL 34616
(813) 446-6660 • Fax (813) 446-8075
The Troubleshooter ne
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INFO-MANAGEMENT TOOLS
Software supporting electronic information takes many forms, from simple
indexers to complex authoring software. The table displays some of the
various approaches, but the designations are as dynamic as the software:
Some software packages span categories; others defy them altogether.
File indexers

Zylndex
Magellan
ISYS

Index agroup of files on anetwork or
local drive. Excellent tools for finding and
retrieving data but not for creating on-line
electronic documents.

L:

Document
managers

PC Docs
SoftSolutions
KeyFile

Maintain live documents or images of documents. Tools for version tracking.
Best for tracking document work flow
within an organization.

Hypertext word
processors

Ami Pro
WordPerfect
MS Word

Provide simple tools for bookmarks and
links. Support OLE for embedded sound
and video. No stand-alone viewers;
can't track large groups of documents.

Digital paper
solutions

Acrobat
Common
Ground

Produce an electronic copy of any document
through print driver. Anyone can read with
stand-alone viewer. Styles and formats maintained, but electronic copy is not editable.

Authoring tools

Authonvare
OWL Guide

Produce interactive multimedia

MS Viewer

Free-format
multiuser
databases

Folio Views
Lotus Notes
askSam

applications.
Sophisticated and powerful programming
environment.

Pull free-form data into alarge repository for
muttiuser viewing and editing.

adynamic table of contents for an infobase.
Microsoft Word, WordPerfect, and ASCII
Footnotes and Endnotes in WordPerfect
that preserve much of the source's forbecome Note Links in Views. WordPermatting.
fect's cross-reference feature creates Jump
When you convert atext file into an inLinks.
fobase. planning is critical. You'll want
A Word document has paragraph marks
to consider the background and education
at the end of every line, which makes each
level of the intended audience, how often
line arecord. To create levels and adythe infobase will be revised or updated,
namic table of contents, you apply Word's
how it will be distributed, and so forth.
heading styles at the proper places. Word
Then you can decide the number of levFrames are not supported in Views, so you
els and fields and their styles, the formats
have to place all information in-line. You
of paragraph and character styles, the highcan add two kinds of links in Word. Views
lighters and linkages that you wish to inwill derive the first, Popup
clude, and the placement of
Links, from existing footobjects, bookmarks, and other
notes. For Jump Links, you
features.
Folio Views 3.
$495
0
must put aGOTO BUTTON
You can import raw text
command at the launching
into Views and apply the
Folio Corp.
2155 North Fr eedom Blvd.,
point and abookmark at the
functionality there, but you'll
Suite 150
destination. You can import
find that many things are easProvo, Utah 84604
embedded OLE objects from
ier to add in WordPerfect or
(801) 375-37 00
Word, but links to the server
Microsoft Word. Views can
fax: (801) 374 5753
application will be lost.
take aWordPerfect table of Circle 1234 WI Inquiry Card.
You add fields to the incontents and build levels and
1.48
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fobase after you've created it from adocument. You can tag records and place them
in afield if you want to include entire
records. However, you can't use Views'
search-and-replace utility to apply fields
or styles—alamentable shortcoming. Your
best bet in automating field and style designations may be to import the file as
ASCII, because Folio provides coding that
you can add to aFlat File.
AFolio Flat File consists of ASCII text
with embedded codes for generating a
complex infobase. Although Views does
not support SGML (Standard Generalized
Markup Language) or any other standard
markup language, you can use the searchand-replace utility to change any embedded markup codes to the Folio equivalents.
Views can then use the resulting Flat File
to automatically build the infobase. Direct
support of SGML would be anice addition, but the current conversion process is
extremely flexible, handling awide variety
of generic markup techniques.
Who Needs Folio Views?
Users of previous versions of Folio Views
will find the new program improved almost beyond recognition. Views' query
options let you locate items in amultitude
of ways. Searches may grow unwieldy as
they increase in complexity, but only the
most challenging queries will cause trouble. Browsing the results is easy, especially with the Table of Contents.
Views sparkles with its variety of text
formatting, methods of organization, and
links to external objects. For freewheeling group efforts, its collaborative benefits are impressive. For more structured
projects, adding traits throughout an infobase is aproblem. The authoring tools
are not yet fully developed.
If all you want is to index static files on
your hard drive, either astructured text
management system (such as ZyIndex) or
afree-form one (such as askSam) will suffice. The extra work of adding levels,
fields, and so forth will not improve your
update and retrieval ability substantially.
But if you want tools for aworkgroup,
document control, links, and other benefits
of electronic publishing, Folio Views may
be the answer. •

Robert Schmidt is afreelance writer and consultant
specializing in information management and tools
for writers. As system manager for the LA Times
Editorial Library. he maintained a system for
creating, manipulating, and storing the full text
of the LA Times on an electronic database. You
can contact him on BIX do "editors."

Ultimately the Winner in

SCEPTRE 17" Flat Screen High Resolution Digital Color Monitor CL-617,
Introduced by Brutus -,
the King of Monitors:
1280 x1024
0.26mm

Non-interlaced

Dot Pitch
VESA 72 Hz
IN

Refresh Rate,

Shadow Mask

Flicker Free

(30% Brighter
Screen)

Multiscan
Horiz. 30-66KHz

Mac Compatible

&Vert. .50-90Hz

Advanced

Auto & Manual

Compact & Slap

Degaussing

Design
Brutes aMªnitor lizard, on endangered species,
ieeently appermedin The Freshman" with

Automatic

- mos

Marlon Brmoo und Matthew Broderick

'

90-260 VAC
50/60Hz

Mi

Auto-input Power

Dynamic
Focusing

Front Access
Push Button
Microprocessor

Wie Tu -ning An0

Controls with 31
Memory Modes

Plus: Two Year Limied Warranty, Low R]diation (MPR Il) and Anti-Static Options, and many more. For more information, call

-1111fflais m_aw (
Pima
1-800-788-2878
SCEPTRE TE(HNOLOGIES, INC. 714-993 9193 FAX 714-993-2997
©1 9.3 Copyrigit SCEPTRE Technologies, Inc. All R•ghts Reserved

All products and hrond har ies are trademarks ir registered tradenarks of their respective companie...
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IN THE WILD, IT'S
A KILLER.
IN BUSINESS, IT'S A LIFESAVER.
Dominant. Powerful. Precise.
That's the formidable character
of the QMS 860 Hammerhead
Printer. Its singular purpose is to
provide you with sharp, dear
printouts. Fast, compact and
capable of remarkably accurate
printing without hesitation, its
mere presence in the market has
caused excitement everywhere.

EtherTalkTm and NetWare' for
ultimate compatibility. It can also
accommodate multiple users
through its compatibility with a
variety of languages including
PostScrptTM Level 2, HP PC1.7
and HP-GL'f Yet, with all its
impressive power, the QMS 860
Hammerhead is surprisingly
affordable.

With QMS CrownTM technology,
the QMS 860 HammerheadTM
operates in mixed environments
of PC, Macintosh' and workstation systems with standard
and optional interfaces, supporting protocols that indude

Others see it as akiller.
You'll see it as alifesaver.
The QMS 860 Hammerhead.
The perfect printing machine.

This desktop printer is acreature
like no other — able to produce
high resolution 600x600 dpi
output for camera-ready originals or accurate prepress proofs.
Up to 11x17/A3 output for more
flexible page layout and design.

r.

HAMMERHEAD
THE PERFECT PRINTING MACHINE

El VIE

Get your business " Lifesaver." Call 800 841-0760 or 205 633-4300 for your nearest QMS dealer.
OMS, the OMS logo, and Hammerhead are trademarks or registered trademarks of OMS, Inc. PostScript is atrademark o' Adche Systems Incorporated which may De
registered in certain jurisdictions. All other product and company names are trademarks or registered traiemarks of their respective companis.
*Developer tested only. Novell makes no warranties with respect to this produl.
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Reviews Software

ClarisWorks 2.0 for Macintosh
The latest version

gives you fewer reasons to spend thousands for a

suite of Mac applications or dedicate dozens of megabytes of
TOM R. HALFHILL

jj

S

irice its debut in 1991, ClarisWorks has become the dominant integrated software package for the Macintosh, toppling the
longtime leader Microsoft Works and overtaking two other contenders (WordPerfect
Works, formerly known as BeagleWorks,
and Symantec's GreatWorks). With the
recent release of version 2.0, Claris's leadership position is now even stronger.
It's not hard to see why. ClarisWorks
is the most smoothly integrated product
in its class and is agood match for Apple's growing line of hot-selling, affordable
Macs. The most popular Macs are streetpriced between $800 and $ 1400, and Apple now offers more than half adozen
models in that range. The people who are
buying those machines tend to want software that's priced proportionally, and ClarisWorks offers almost everything they
need for less than $300. In fact, some buyers (particularly those who choose Performas, Apple's consumer-oriented Macs)
will find that ClarisWorks is included
when they buy their computers—astrategy that has significantly boosted Claris's
market share.
Hundreds of Enhancements
ClarisWorks 2.0 oIlers more than 300 enhancements over version 1.0, including
three completely new modules. In addition to the word processor, spreadsheet,
flat-file database manager, drawing program, and telecommunications module,
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Charts created with the spreadsheet module can be
pasted into the draw or paint modules for additional
manipulation. Only in the drawing environment,
however, does the chart remain linked to the worksheet.

File

Edit

Format

Options
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ClarisWorks' spreadsheet/charting module lets you
turn ordinary bar charts into pictograms by repeating
agraphical element. The chart remains linked to the
spreadsheet and mirrors any changes.

there's now an outliner, a256-color paint
program, and aslide-show module that
lets you chain ClarisWorks screens together for business presentations. Every
module has been upgraded, and anew
"shortcuts" feature lets you click on afloating palette of miniature icons to access the
most commonly used functions.
In the word processor, you can now define custom text styles, set up multiple
columns with asingle click, and flow text
around graphics. Text wrapping is supported within spreadsheet cells, too, and
the charting features are greatly improved.
You can easily generate pictograms, like
the ones popularized by USA Today, with
stacks of graphical objects instead of plain
bar charts. The database filer in ClarisWorks 2.0 can automatically validate fields
and contains more than 50 predefined formats for Avery mailing labels. The draw ing module now has 32 black-and-white
and color gradient fills, plus two new polygon tools.
Even more impressive, ClarisWorks 2.0
delivers all these features (and hundreds

No Quadra
Required
Tojudge how well ClarisWorks perfo-m;
on low-end Macs, Itested it on two systems: a Mac LCII with 4 MB of RAM. an
80-MB hard drive, and System 7.0.1; and
aMac SE with 1MB of RAM, a20- MB tard
drive, and System 6.0.5. The six-year•old
SE, a 68000- based machine, is close to
the minimum configuration that will run
ClarisWorks. Performance was annoyingly
sluggish, especially in the word processor,
which failed to keep pace with my typng.
The 68030- based LCII fared much better, though it still lagged at times, particularly when redrawing complex screens.
The LCII represents the minimum corfiguration being sold today, delivering about
the same performance as the Classic II,
the Color Classic, the Performa 200, and
the Performa 400.
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Reviews ClarisWorks 2.0 for Macintosh
aphone directory, Kermit file transfers,
ing module, but it's often handier to work
and unlimited scroll-backs through capwith pixel-based graphics rather than vectured text, but there's still no scripting lan, ClarisWorks
tor graphics. Version 2.0 gives you the
0.0
---- TEMPLATES
guage for automating on-line sessions, and
choice of using either, and the frame-based
the macro recorder is no substitute.
ClarisVilorks
integration lets you combine both kinds
/EMPL
ATE%
For instance, Ispent 3hours trying to
of graphics in asingle document. The only
record amacro that would simply log on to
drawback to combining the two is that vecCompuServe, with both ID and password.
tor frames cease to behave independently
Finally, Igave up and telephoned Claris's
once you click them into paint graphics.
technical support. Iwas courteously inIn other words, the frame is no longer an
application module; it is converted into a formed that aClarisWorks macro can respond to only one string of incoming
pixel-based image, just like the rest of the
text— something not mentioned in the
paint document.
ClarisWorks 2.0 lets you transfonn text in 12 different
ways, including these perspective effects.
manual. That means you have to record a
This brings up asmall but important
point: The integration in ClarisWorks is often so seamless that it
more) while bucking the trend toward fatleads to momentary confusion.
ware. At 601 KB, it's hardly larger than
Even after extensive experience
version 1.0 and still runs comfortably in
with ClarisWorks, Isometimes
as little as IMB of RAM. Full installastill click on amultiframe docution—including folders filled with samment and lose track of which
ple files, tutorials, file translators, spelling
module I've activated. Often
dictionaries, and athesaurus— requires
your only clues are subtle
less than 5MB of hard disk space, and
changes in the tool palette and
you can get by with much less.
menu bar.
The new outliner in ClarisASpreadsheet in Your Word Processor
Works is integrated with the
Something else that hasn't changed in 2.0
word processor and offers sevis its seamless integration, the salient feaeral different formats. In additure of ClarisWorks. Instead of simply
tion to the common numeric The new slide-show module lets you display ClarisWorks documents in
bundling acollection of mini-applications
and diamond outlines, you can apredetermined sequence for group presentations.
that can share files, Claris takes amore
choose from Harvard and legal
flexible, frame-based approach to software
separate macro for each prompt ( User
formats and bulleted or checkmarked
integration. For example, if you want to
ID:, Password:, and so on) and then
lists, or you can design your own custom
add atable or achart to abusiness letter,
record yet another macro to link all the
format. Subtopics can be expanded, colyou can simply click on the spreadsheet
other macros together.
lapsed, and shuffled within the 16-level
tool, open aspreadsheet frame anywhere in
hierarchy. You can
the word processing
document, and either
WHAT'S NEW IN CLARISWORKS 2.0 define custom styles ALogical Decision
Despite afew shortcomings, ClarisWorks
for headings and othstart entering num2.0 is aremarkably versatile package
er text, just as you
• 256-color paint module
bers manually or
whose modules compare favorably to some
can
in
the
word
propaste arange of cells
• outliner integrated with word processor
stand-alone applications. For home, school,
cessor.
from an existing
• slide shows for presentations
and small-business users who are new to
The new slideworksheet. When you
the Mac, ClarisWorks is the most logical
show
module
is
a
•
floating
"shortcuts"
palette
click outside the
first software purchase.
great addition, espespreadsheet frame,
• text wraps around irregular shapes
For many people, ClarisWorks may also
cially for PowerBook
you're back in word
• improved spelling checker
be the last major application they'll ever
users. ClarisWorks
processor mode. If it
have to buy. DI
is already an ideal
• custom text styles
weren't for the conPowerBook
compantext-sensitive menus
• multiple columns of text
ion, and now, withand tool palettes,
Tom R. Halfhill is a BYTE senior news editor and
• more flexible chart customization
out buying any extra
a longtime Mac user. You can reach him on BIX
you'd never know
as " thalfhill."
software, you can
• polygon and Bézier drawing tools
you were switching
turn your documents
from one application
into slides for preto another. Clarissentations. You can even create slides that
Works is like aglimpse of the interoperaplay QuickTime movies.
ble future promised by Apple and Mi$299 (upgrades, $99)
ClarlsWorks 2.0
OP
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crosoft; if operating system and application
vendors live up to their promises, we'll be
able to work like this with all applications.
Of the three new modules in ClarisWorks 2.0, the paint module plugs the
most obvious gap. Version 1.0 had adraw1.52
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Failure to Communicate
Some things in ClarisWorks could stand
more improvement. The communications
module, aweak link in 1.0, still suffers
from major deficiencies. Claris has added

Claris Corp.
5201 Patrick Henry Dr.
Santa Clara, CA 95054
(408) 987-7000
Circle 1221 on Inquiry Card.
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EtheRx N.I.C.

ri Kineton

OTHER ETHERNET CARDS MAY BE SLOWER
BUT THEY SURE DO COST MORE.
The EtheRx 10 Base-TConcentrator.

Certified Compatibility.

The EtheRx concentrator allous maximum network

EtheRx NiCs are certified

flexibility. With eight RI-45 ports and an Ail

by Novell Labs and are

connector, it's the ideal hub for etery application

fully compatible with

from the smallest ur)rkgroup to the most critical

Nigettgé

The EtheRx Network

•

Novell Netware, Netuare
Lite, Artisoft LANtastic,
Microsoft Windows for

Workgroups and every other popular

• I • I 61.
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Interface Cards.

NetWarë

Tested and
Approved

enterprise-wide mine installation.

Individual Product Testing.
Each and every EtheRx product is bench tested before its

network operating system.

lbey're 17%faster than competing

shipped. Our exclusive loop-

interface cards. They're 21% more

back transmit/roceive test

efficient. And, they cost at least

Kingston Reliability.

28% less. Iheyfemur an advanced

EtheRx users etui,j• the same

Ethernet controller and 16-bit

reliability customers hate

contact your nearby Kingston dealer or give

This rare quality control

bus master DMA for maximum

come to expect from Kingston

us acall at (800)435-2620. We'll be happy

process leads to years of

throughput and minimum CPU

memory and processor upgrades.

to answer row-questions about Ethel& or

reliable service.

utilization. Introducing the EtheRx

Every product is individually

family of 10 Base-T10 Base-2.

More Information.
EtheRx sounds like your netuvrk solution.

poned byfree comprehensive technical assistance and

intenace cards from Kingston.

backed by aflve-year uarranty.

the inside name in upgrades.

times to assure data integrity.

any of our other

tested prior to shipping, sup-

and 2-in- 1combination network

suite evaluates each caed 32

625 upgrade
products.
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17600 Newbope Street, Fountain Valley, California 92708 ( 71 4) 435-2600 Fax ( 71 4) 435-2699
All Trademarks. Registered Trademarks and logos are of their respective holders. Retail prices are,as of January 1093. Kingston and Kingston Technology are Registered Trademarks of Kingston Technology Corporation.
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Osborne/McGraw-Hill Computer Books Are Available At These Fine Stores
ALABAMA
Birmingham, AL
Jonathan Benton Bookseller
PH: 205-967-8840
FAX: 205-967-9812
Smith & Hardwick Bookstore
PH: 205-591-9970
Huntsville, AL
University Book Store
PH: 205-895-6600
Madison, AL
Madison Books & Computers
PH: 205-772-9250
FAX: 205-461-8076

ARKANSAS
Little Rock, AR
Publisher's Bookstore
PH: 501-664-6956

CALIFORNIA
Berkeley, CA
Cody's Books Inc.
PH: 510-845-7852
FAX: 800-995-1180
Whole Earth Access
PH: 510-845-3000
Citrus Heights, CA
Tower Books
PH: 916-961-7202
Concord, CA
Tower Books
PH: 510-827-2920
Whole Earth Access
PH: 510-686-2270
Cupertino, CA
AClean Well- Lighted Place
for Books
PH: 408-255-7600

Sacramento, CA
Tower Books
1600 Broadway
PH: 916-444-6688
Tower Books
2538 Watt Avenue
PH: 916-481-6600
FAX: 916-481-9030
Whole Earth Electronics
PH: 916-489-1000
San Francisco, CA
Stacey's Bookstore
581 Market Street
PH: 415-421-4687
Stacey's Bookstore
383 Sacramento Street
PH: 415-397-7935

COLORADO
Boulder, CO
Colorado Book Store
PH: 303-442-5051
United Techbook Co.
PH: 303-443-7037

Colorado Springs, CO
McKinzey-White Booksellers
PH: 719-590-1700

Irvine, CA
Irvine Sci-Tech Books
PH: 800-229-9514
FAX: 714-733-0122

Denver, CO
Auraria Book Center
PH: 303-556-3230
FAX: 303-556-3736

Los Angeles, CA
ASUCLA Students Store
PH: 310-825-4014

The Tattered Cover
PH: 303-322-7727

Palo Alto, CA
Stacey's Bookstore
PH: 415-326-0681
Stanford Bookstore
135 University Ave.
PH: 415-327-3680
FAX: 415-329-1217
Stanford Bookstore
Stanford University
PH: 415-329-1217

United Techbook Co.
PH: 303-534-3460
Englewood, CO
SoftPro Books
PH: 303-740-7751
Longmont, CO
United TechBook Co.
PH: 303-651-3184

CONNECTICUT
New Haven, CT
Yale Co-op
PH: 203-772-2200
FAX: 800-354-9253
Stoors, CT
U- Conn Co-op
PH: 203-486-3537

Brookline, MA
Brookline Booksmith
PH: 617-566-6660

FLORIDA

Sarasota, FL
Paperback Booksmith
PH: 813-922-5000

UCSB Bookstore
PH: 805-893-2082

INDIANA

Village Book Cellar
PH: 317-743-4616

San Mateo, CA
Whole Earth Access
PH: 415-578-9200

Santa Barbara, CA
Chaucer's Bookstore
PH: 805-563-0010
FAX: 805-682-1129

Boston, MA ( cont.)
Waterstone's Booksellers
PH: 617-859-8030
FAX: 617-859-8038

West Lafayette, IN
Follett's Purdue Bookstore
PH: 317-743-9642

Reprint Book Shop
PH: 202-554-5070

Orlando, FL
University Bookstore
PH: 407-823-0219

San Rafael, CA
Whole Earth Access
PH: 415-459-3533

Peoria, IL
Medical and Professional
Bookstore
PH: 309-672-3977

Indianapolis, IN
Chapter's Bookshop
PH: 317-872-2665

Reiter's Scientific &
Professional Books
PH: 202-223-3327
FAX: 202-296-9103

San Jose, CA
Whole Earth Access
PH: 408-554-1500

Davis
UCD Bookstore
PH: 916-752-9072

Mountain View, CA
Tower Books
PH: 415-941-7300

Olsson's Books
PH: 202-338-9544

Gainesville, FL
University Book & Supply
PH: 904-377-1788

University Book Center
PH: 303-492-6411

Technical Book Company
PH: 310-475-5711

Washington, DC
G.W. Bookstore
PH: 202-994-6870

Whole Earth Access
PH: 415-285-5244

Stacey's Bookstore
PH: 408-253-7521

OPAMP Technical Books
PH: 213-464-4322
FAX: 213-464-0977

DISTRICT OF COLUMBIA

GEORGIA

KANSAS
Wichita, KS
Wichita St. University
Bookstore
PH: 316-689-3490

KENTUCKY
Bowling Green, KY
Western Kentucky University
PH: 502-745-5799
Lexington, KY
Joseph- Beth Booksellers
PH: 606-271-5330
FAX: 606-272-6948

Atlanta, GA
Engineers Bookstore
PH: 404-892-1669
Georgia Tech Bookstore
PH: 404-894-2515
Oxford Bookstore
PH: 404-262-3333

Kennedy Bookstore
PH: 606-252-0331
Louisville, KY
University of Louisville
Bookstore
PH: 502-588-6679

Marietta, GA
Micro Center
PH: 404-859-1543

LOUISIANA
HAWAII
Honolulu, HI
Honolulu Book Shops
PH: 808-537-6224
FAX: 808-841-4674

IDAHO

Baton Rouge, LA
Louisiana State University
Bookstore
PH: 504-338-5451
New Orleans, LA
Tulane Bookstore
PH: 504-865-5914
University of New Orleans
Bookstore
PH: 504-286-6373

Moscow, ID
University of Idaho
PH: 208-885-6482

MAINE
ILLINOIS
Champaign, IL
Follett's Uof IBookstore
PH: 217-356-1369
Pages for All Ages
PH: 800-228-7243
FAX: 217-351-1566
TIS Bookstore
PH: 217-337-4900
FAX: 217-337-7749

Augusta, ME
Mr. Paperback
PH: 207-622-0263
Bangor, ME
Mr, Paperback
PH: 207-942-6494

MARYLAND

Burlington, MA
SoftPro
PH: 617-273-2919
FAX: 617-273-2499
Cambridge, MA
Harvard Cooperative Society
PH: 617-499-2199
MIT Co-op
PH: 617-499-3230
FAX: 617-621-0856
Quantum Books
PH: 617-494-5042
FAX: 617-577-7282
Words Worth at Harvard
Square
PH: 617-354-5201
Danvers, MA
Paperback Booksmith
PH: 508-777-1064
New Bedford, MA
Baker Books
PH: 508-992-3749
Newton Highlands, MA
New England Mobile Book
Fair
PH: 617-964-7440
Westborough, MA
The Open Book
PH: 508-366-8448
Woburn, MA
Paperback Booksmith
PH: 617-935-6405
Worcester, MA
Tatnuck Bookseller & Sons
PH: 508-756-7644
FAX: 508-756-9425

MICHIGAN
Ann Arbor, MI
Ulrich's Bookstore
PH: 313-662-3201
FAX: 313-662-7859
Flint, MI
Young & Welshans Books
PH: 313-732-0620
800-366-8290
FAX: 313-732-2393

NEW HAMPSHIRE
Hanover, NH
Dartmouth Bookstore
PH: 800-462-9009

NEW JERSEY

Chicago, IL
Follett's Commons Bookstore
PH: 312-791-0770

College Park, MD
Maryland Book Exchange
PH: 301-927-2510
FAX: 301-209-7118

Hightstown, NJ
McGraw-Hill Book Store
PH: 609-426-5750

Kroch's & Brentano's
PH: 312-332-7500

University Book Center
PH: 301-454-3223

University of Chicago
Bookstore
PH: 312-702-7712
FAX: 312-702-0821

New Brunswick, NJ
Rutgen Bookstore
PH: 201-246-8448

MASSACHUSETTS

Waterstone's Booksellers
PH: 312-587-8080
FAX: 312-587-2700

Boston, MA
Boston University Bookstore
PH: 617-267-8484
FAX: 800-553-5531

Rutgers University Book Store
PH: 908-246-8448
Newark, NJ
Newark Book Center
PH: 201-642-7956

(continued after advertisement on next page) ai
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...Books to Get Your Operating System Down Cold
For Comprehensive, Accurate Coverage, Choose Computer Books from Osborne
DOS: The Complete Reference
Fourth Edition
(Covers All Versions,
Including DOS 6)
by Kris Jamsa
$29.95
ISBN: 0-07-881904-0

UNIX System VRelease 4:
An Introduction
by Kenneth H. Rosen,
Richard P. Rosinski
and James M. Farber
D
'

$29.95
ISBN: 0-07-881552-5

OS

4/e«

Jamsa's 1001 DOS & PC Tips
by Kris Jamsa

c areuT
REFERENKI
:E

$39.95 Book/Disk
ISBN: 0-07-881821-4
Windows 3.1:
The Complete Reference.
Second Edition
by Tom Sheldon

Windows NT:
The Complete Reference
by Allen L. Wyatt
$29.95
ISBN: 0-07-881832-X

vv
1184
i,k-leg
1

Windows NT Inside & Out
by Tom Sheldon
$27.95
ISBN: 0-07-881826-5

Osborne riii1

$29.95
ISBN: 0-07-881889-3

$27.95
ISBN: 0-07-881871-0

Get

'

Copyright © 1993 McGraw-Hill, Inc.

OS/2 Inside & Out
(Covers Versions 2.0 & 2.1)
by Kathy Ivens and Br an Profitt

the inside scoop on the bes', ways to maximize your operating system
with outstanding books from Osborne/McGraw-Hill. You'll find practical,
real-world discussions in these books along with exclusive tips and insights
PLUS Osborne book/disk packages include new software that is unavailable
elsewhere.

AVAILABLE NOW AT YOUR LOCAL
BOOK AND COMPUTER STORES

n (see advertisement on previous page)
Princeton. NJ
Princeton University Store
PH: 800-624-4236 ( in NJ)
800-631-0137
(outside NJ)
FAX: 609-924-9651

NEW MEXICO
Sorocco, NM
New Mexico Tech Bookstore
PH: 505-835-5415

NEW YORK
Blasdell, NY
Village Green Bookstore
PH: 716-827-5895
FAX: 716-827-5898
Brockport, NY
Lift Bridge Bookshop
PH: 716-637-8354
Village Green Bookstore
PH: 716-884-1200
Buffalo, NY
S.U.N.Y at Buffalo Bookstore
PH: 716-636-3131
Fairport, NY
Village Green Bookstore
PH: 716-425-7950
FAX: 716-425-4968
Ithaca, NY
Cornell Campus Store
PH: 607-255-2934
Triangle Book Store
PH: 607-272-7111
New York, NY
Classic Book Store
PH: 212-466-0668
Coliseum Book Store
PH: 212-581-5352
McGraw-Hill Book Store
PH: 212-512-4100
New York University Book
Center
PH: 212-998-4666
Papyrus Books
PH: 212-222-3350
Niagara Falls, NY
Book Corner
PH: 716-285-2928

Tonawanda, NY
Village Green Bookstore
PH: 716-836-8960
FAX: 716-836-2252

NORTH CAROLINA
Chapel Hill, NC
Intimate Bookshop
PH: 919-929-0414
FAX: 919-967-2107
UNC — Bull's Head Bookshop
PH: 919-962-2420

Dayton, OH
Books & Co.
PH: 800-777-4881
FAX: 513-298-7895
Miklos
PH: 513-434-8821
Fairborn, OH
Wilkies
PH: 513-429-1677

Burnham, PA
The Bookstore
PH: 717-248-2000
Erie, PA
Erie Bookstore
PH: 814-452-3354
Everette, PA
The Bookstore
PH: 814-623-2000
Huntingdon, PA
The Bookstore
PH: 814-643-0924

Wright State University
Bookstore
PH: 513-873-2875

Indiana, PA
Indiana University of
Pennsylvania Co-op
Bookstore
PH: 412-349-1194

Durham, NC
Duke University —
Gothic Bookshop
PH: 919-684-3986

Gambler, OH
Kenyon College Bookstore
PH: 614-427-4184

King of Prussia, PA
Gene's Books
PH: 215-265-6210

Holland, OH
Little Professor Book Center
PH: 419-865-0013

Philadelphia, PA
Drexel University Bookstore
PH: 215-895-2861

Greenville, NC
East Carolina University
Student Store
PH: 919-757-6731

Kent, OH
Kent State University
Bookstore
PH: 216-672-2762

How-To-Do- It Bookshop
PH: 215-563-1516

North Carolina State
University Bookstore
PH: 919-515-3573

Mayfield Heights, OH
Micro Center
PH: 216-449-7000

Raleigh, NC
Adam's University BookstoreRaleigh
PH: 919-832-9938

Oxford, OH
Follett's Miami Co-op
PH: 513-523-4900

Charlotte, NC
Intimate Bookshop,
PH: 704-366-6400
FAX: 704-362-1200
Little Professor Book Center
PH: 704-525-9239

OHIO
Akron, OH
Philcapp Electronics
PH: 216-253-2109
University of Akron Bookstore
PH: 216-972-6707
Chagrin Falls, OH
Inside Story
PH: 216-543-8168
Cincinnati, OH
Dubois Bookstore
PH: 513-321-4000
Little Professor Book Center
PH: 513-671-9797
Univ. of Cincinnati Bookstore
PH: 513-556-1292

Rochester, NY
Campus Connections —
Rochester Institute of
Technology
PH: 716-475-2501

Cleveland, OH
Case Western Reserve
University Bookstore
PH: 216-368-2650

Total Information
PH . 716-254-0621

Cleveland State University
Bookstore
PH: 216-861-6464

Village Green Bookstore
766 Monroe Avenue
PH: 716-442-1151
FAX: 716-442-9273

Columbus, OH ( cont.)
Ohio State University
Bookstore
PH: 614-292-2991
FAX: 614-292-8983

Columbus, OH
Little Professor Book Center
6490 Sawmill Rd.
PH: 614-766-7775

Sharonville, OH
Micro Center
PH: 513-782-8500
Toledo, OH
University of Toledo
Bookstore
PH: 419-537-2516

Quantum Books
PH: 215-222-0611
Tower Books
PH: 215-925-9909
University of Pennsylvania
Bookstore
PH: 215-898-7520
Pittsburgh, PA
Book Center
PH: 412-648-1453
Carnegie Mellon University
Bookstore
PH: 412-268-2966

TEXAS
Arlington, TX
University Bookstore
PH: 817-273-2785
Austin, TX
University Co-op
PH: 512-476-7211
College Station, TX
Texas A&M Bookstore
PH: 409-845-8681
Dallas, TX
Major's Scientific Books
PH: 214-631-4478
Prnt Bookstore
PH: 214-746-3625
SMU Bookstore
PH: 214-692-3355
Taylor's Technical Books
PH: 214- 239- TECH
Denton, TX
University Bookstore
PH: 817-565-2592
Houston, TX
Brown Book Shop
PH: 713-652-3937
FAX: 713-652-1914
Major's Scientific Books
PH: 800-221-9697
713-522-1361
FAX: 713-524-5860
Sam Houston Book Shop
PH: 713-626-1243

VIRGINIA

St. Davids, PA
Micro Center
PH: 215-980-8400

Blacksburg, VA
Virginia Tech Campus
Bookstore
PH: 703-231-5991
FAX: 703-231-7786

West Chester, PA
Chester County Book Co.
PH: 215-696-1661

Charlottesville, VA
Anderson Brothers Bookstore
PH: 804-293-8161

RHODE ISLAND

Fairfax, VA
Micro Center
PH: 703-204-8400

Providence, Ri
Brown Bookstore
PH: 401-863-3168

Richmond. VA
Book Gallery
PH: 804-673-9613

SOUTH CAROLINA

WASHINGTON

Stillwater, OK
Oklahoma State University
Bookstore
PH: 405-744-5237

Columbia, SC
South Carolina Bookstore,
Inc.
PH: 803-799-7188
FAX: 803-799-5521

Bellevue, WA
University Bookstore
PH: 206-646-3300

Tulsa, OK
University Bookstore
PH: 918-631-2580

University South Carolina
Bookstore
PH: 803-777-4160

Westerville, OH
Micro Center
PH: 614-794-4404
Youngstown, OH
Youngstown State University
Bookstore
PH: 216-742-3588
FAX: 216-742-3145

OKLAHOMA
Norman, OK
University of Oklahoma Book
Exchange
PH: 405-325-3511

Seattle, WA
Tower Books
PH: 206-283-6333

WEST VIRGINIA

Village Green Bookstore
1954 West Ridge Rd.
PH: 716-723-1600
FAX: 716-723-1669

Little Professor Book Center
1657 W. Lane Ave.
PH: 614-486-9674

World Wide News
PH: 716-546-7140
FAX: 716-254-7176

Little Professor Book Center
Worthington Square
PH: 614-846-4319

Syracuse, NY
Village Green Bookstore
PH: 315-487-3700
FAX: 315-487-3550

Longs Bookstore
PH: 614-294-4674

PENNSYLVANIA

Memphis, TN
Memphis St. University
Bookstore
PH: 901-678-2011

Micro Center
PH: 614-481-4403

Altoona, PA
The Bookstore
PH: 814-943-1984

Nashville, TN
Tower Books
PH: 615-327-8085

OREGON

TENNESSEE

Portland, OR
Powell's Technical Books
PH: 503-228-3906
800-225-6911

Knoxville, TN
Campus Bookstore
PH: 615-525-7336

Charleston, WV
Computers Plus, Inc.
PH: 304-342-4848

WISCONSIN
Madison, WI
The University Bookstore
PH: 608-257-3784
Milwaukee, WI
Harry W. Schwartz Bookshop
PH: 415-274-6406
800-236-7323
FAX: 414-274-6408
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PageMaker 5.0 vs. Quark 3.1
Both compete on Windows and on the Mac. Both have dedicated
followings. But in this round, at least, PagelVlaker has the upper hand.
G. ARMOUR VAN HORN

Aldus PageMaker
Lait
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WEST P1.15

. he competition between Page,
Maker and QuarkXPress has alIrusk
ways seemed areligious issue or,
to some, aholy war. With the release of
PageMaker 5.0, Aldus has gone on acrusade to retain its historical market with a
new level of intensity. Publishers adopt
reverent feelings toward their page-com.4...9..4,
vel lIStos
position programs because it's where they
ubheed 1
live. For subsidiary tasks (e.g., text editing,
illustration, or image editing), the artist or
•,.....„....
author can choose from achanging set of
re Ell
programs—but everything needs to go
through the layout program.
In the past, QuarkXPress adherents
crowed about functions that were stronger
in their program, stipulating that Pageon
1211111
on- BIM MI
Maker was probably more intuitive for
less demanding tasks. Times change.
Where Quark once had measurably finer
typographic and dimensional control, the
differences are now
PageMaker 5.0 ( above
smaller than the
and QuarkXPress 3.1
et. file Edit ylesv Ityie Item Page ittlettes Window
Help
finest printable unit
share asimilar Windows
.noini
IIIIMMINNIIIMMINWMINNMINIIIIIMPMeN
,
on ahigh-resolution
interface. Both support
atoolbox, rulers, grids,
imagesetter. But now
palettes, and a
that PageMaker has
dimensions window. Note
4
3
E,
controls to match
PageMaker's convenient
41
page icons at the bottom
Quark's, it also has
left corner of the screen.
the complexity. (Its
Both programs could
O
command to keep
skew the images, but
QuarkXPress could not
text locked to the
¡fr
skew the text box, a
baseline grid is five
shortcoming addressed
dialog boxes deep in
in the announced
QuarkXPress 3.2
the Styles menu!)
upgrade.
In the final analyN
sis, little can be done
with one program
that cannot be done
with the other. But
I
there are differences
in implementation:
I
Some functions are
.e. ir
IX16: 91118
16/:
- - - - - IX 0.S
X, -8.07r
el IS'
supported directly,
Y: 0.6
H. 6.978
Y%:180%
Y.: ION
o is
I
some require plug-in
1§r
modules ( i.e., Quark
in three broad categories: text handling,
XTensions or Aldus Additions), and some
limit my evaluation to features included
graphics, and display and print support.
depend on other software. Aldus claims—
in the basic packages.
and for my requirements Iconcur—that
In preparing this review, Ilooked at
QuarkXPress 3.1 and abeta version of
From Text to DTP
equipping QuarkXPress to match PagePageMaker 5.0 on Macintosh and WinBoth programs can import straight ASCII
Maker's features significantly increases
dows platforms. I'll compare each package
text (with and without style tags), RTF,
its cost. For comparison purposes, Iwill
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Reviews PageMaker 5.0 vs. Quark 3.1
PageMaker has long had the ability to
control asingle character. Both
generate tables of contents based on style
programs can read style tags from
definitions or user tags, and it can generate
imported text, but PageMaker canPageMaker
Quark/Moss
elaborate indexes from user- inserted tags.
not adopt complex paragraph for• Automatically generates
• Supports more formats
and updates " continued
for import/export
Quark offers neither of these features.
matting from imported tags. For
• Spelling checker shows
on" and " continued
example, take afairly complex
from" tags
words in context
style: Say the first paragraph in a APlace for Pictures
• Faster editing in Story
• More powerful and
With either program, you can create simselection requires adrop cap with
flexible support for drop
Editor
ple graphical elements, including lines,
caps
• Inexpensive multilingual
no indent, three words in bold
• Styles can control a
support
boxes, and ovals. Both allow you to draw
small caps, and the balance of text
• Generates tables of
single character
lines in the document and to position the
in the default font; subsequent
contents and indexes
• Stronger support for
lines from the control palette. PageMaker
paragraphs
then
revert
to
a
stanembedded tags
lets you draw rectangles (with square or
dard style with a2-pica indent.
round corners) and ovals directly on the
Tags embedded in the imported story can
and documents saved by Microsoft Word
pasteboard; Quark allows you to apply
control this specification completely in
for Windows, WordPerfect, Windows
lines and fills to picture boxes, including
Quark. In PageMaker, you could tag the
Write, Ami Pro, and XyWrite on the Winpolygon boxes that have no equivalent in
opening paragraph to turn off the paradows platform. PageMaker can also imPageMaker.
graph indent and to set all subsequent
port text from DEC WPS, Microsoft Word
Most publications include some of these
paragraphs normally, but you would have
for DOS, MultiMate, PC-Write, Samna,
drawn elements, but agood page- layout
to set the drop cap and small cap attriWang, WordStar, Ventura Publisher, and
program must incorporate images from dibutes manually.
existing PageMaker documents. Each provergent sources, primarily scanned phogram can export text from apublication
tographs and illustrations in EPS ( EncapText Tools
for use by most of the same programs that
sulated PostScript). With PageMaker, you
Both programs include spelling checkers
it can import from. PageMaker can import
can import or place these graphics directand allow search-and-replace for both text
spreadsheet data from Lotus l -2-3 and Exly on the document, while Quark requires
and formatting attributes. Quark performs
cel, as well as dBase databases.
picture boxes to hold the images.
these functions with the document open
Both programs can automatically place
Each approach has advantages. To dis(its only mode). PageMaker performs these
text on successive columns and pages, as
play all of apicture in aQuark picture box,
functions from the Story Editor, asepawell as let you manually extend achain
you must size the box to match the image.
rate window that comes up in front of the
of text from one place to another. Quark
PageMaker displays the entire image imdocument view. Both programs can work on
has chain commands for connecting manmediately. On the other hand, Quark lets
asingle word, asingle story, or the entire
ually created text boxes, while PageMakyou easily apply borders and fills to picture
document, although Quark can't search
er lets you pick up overflowing text from
boxes, while PageMaker users must careboth the master pages and the balance of
one block and immediately place that text
fully align anew box with the underlying
the document at the same time.
in anew block by clicking in an empty
image. Unlike earlier versions of PagePageMaker's spelling checker is very
column or dragging out amarquee in anMaker, version 5.0 can group the image
similar to aword processor's, stepping
other location. Quark generates automatic
and the border into asingle element so
through the story showing each unknown
"continued on..." and "continued from..."
that they remain aligned when moved or
word in context and proposing alist of retags that are updated when pages are incopied. Quark picture boxes crop whatevplacements. Quark also shows replaceserted or removed between the two blocks.
er image is placed inside them. With Pagements, but it does not show the word in
Elaborate initial caps have been part of
Maker, you must select the cropping tool to
context. Theer may be flagged, but there is
publishing since medieval days, but many
crop an image or to move the image withno hint from Quark whether three or there
publishers simply embed alarger letter
in the cropping borders.
was the author's intent.
(called adrop cap) at the beginning of
PageMaker has much better cross-platBoth programs allow typing and editsome paragraphs. Both programs support
form file support. It automatically coning of any visible text in the document,
this capability, but Quark performs the
verts Macintosh PICT files to Windows
but PageMaker's Story Editor enables
task more gracefully. PageMaker includes
much faster editing, since it displays a metafiles when they are opened on the PC,
an Addition that increases the size of the
and it accepts compressed TIFF files.
fixed font and shows only standard, italic,
first letter and styles it as asubscript, sepPageMaker files are compatible across the
and bold typefaces.
arating the balance of the paragraph from
platforms, so documents can be easily
Non- English- language publishers can
the drop cap by inserting soft returns and
moved from aMac to aPC ( and back
adapt either product, but at dramatically
tabs. This operation cannot be undone and
different prices. Aldus sells apacktakes time to dismantle. With Quark, you
Graphics Features
age of 20 dictionaries, including
can control the number of lines the drop
legal and medical dictionaries for
cap extends and apply the treatment to the
QuaritXPless
PageMaker
U.S. or U.K. English and 11 Eufirst several characters. The drop cap is
• Easier to apply image
• Much stronger crossropean languages with hyphenborders and fills
platform ( Mac/Windows)
applied to the paragraph style and can be
• Automatic cropping
support
ation, for $99. Quark offers adedundone with afew mouse-clicks.
within a picture box
• Supports compressed
icated multilingual version called
Named styles are important in both pro• Can apply color to line
TIFF files
grams, but PageMaker has some signifiQuarkXPress Passport for $2495
art and gray-scale
• Direct placement of
that handles English and nine Eucant limitations. PageMaker styles apply
pictures
images on the page
ropean languages.
only to paragraphs, while Quark styles can

Text Features

mesa

BYTE JULY 1993

Operating Systems
Coin, in Many Flavors

But QNX® Can Take the Heat.
A Recipe to Save Time

Decisions...Decisions...

QNX saves you time up front, because your development

When you choose an OS for your realtime applications,
you're looking for solid performance at run time. A rich

system and target system are one and the same. Which means
no cross-compiling or debugging on aseparate test platform.

development environment. Responsive technical support.

You get one integrated environment, with transparent fault-

And to top it off, you need stability.

tolerant networking and distributed processing already built in.

For over ten years, QNX has proven itself again and again in

Yes, We Do Windows

the real world. Thousands of VARs and OEMs rely on QNX

Our own high-performance windowing package

for awide range of mission-critical realtime solutions —

gives you an OPEN

in POS, factory automation, medical

Loor GUI.

And Rundos;" our DOS emulator, lets you run

instrumentation, telecommunications.

Microsoft® Windows"' 3in standard mode, so

POSIX Plus Performance

your favorite graphics programs will have

QNX follows the latest IEEE POSIX 1003.1 and

enough memory to feel right at home.

1003.2 Open Systems standards, so you get the

We Don't Scrimp on Support

same API and utility set found in many UNIXe
systems. But with its innovative microkemel
architecture, QNX out- performs any standard

W E W OR -( IN REAL TIME.

1-800-363-9001

vanilla OS

1EXT. 101

The Right Ingredients for Real Time

During the last ten years, we've earned a
reputation for outstanding technical support.
Since we offer everything from 24- hour online
conferencing to onsite consulting,
you can easily reach the people who make

QNX delivers the speed of afast, realtime executive

up the QNX development team.

(16 µsec per context switch on a33 MHz 80486).
And its priority-driven, preemptive scheduling will help you build

So if you're looking for an operating system that gives you

more than the standard fare, try QNX. You're in for areal treat.
responsive solutions that won't melt under real realtime conditions.
Circle 134 on Inquiry Card.
Quantum Software Systems Ltd. 175 Terrence Matthews Crescent. Kanata, Ontario K2M 1W8 Canada Tel: 613-591-0931 Fax: 613-591-3579
0 Quantum Software Systems Ltd. 1992

QNX is a regisxred trademark and 14.ndos Is atrademark of Quantum Software Systems Ltd.

UNIX and OPEN LOOK are registered trademarks of UNIX System Laboratorios. Inc. Microsoft is aregistered trademark and Windows is atrademark of N'ticrosoft Corporation.

Circle 84 on Inquiry Card.

For DOS And Windows!

Checking Out Hot
Multimedia Products?

Check Out
The 'Eyes!

Computeriyes/RT
Plug-ands° product with
ihardware limitations, no
hassles
••re Images and m •
dreds of applications - des
Wishing, image databases, pa
and presentation programs, gra
arts, Video For Windows, etc.
Excellent, easy-to-use DOS and
Windows control software
Developers software packa
available
ComputerEyes/RT - $ 599.95
Monochrome-only version
also available - $ 399.95

ley :\ic
,.

videcrwan
converter with genlock converts any
computer video output to
high-quality composite for display to
large-screen TV monitors, video
projectors, or to video tape
Works with all IBM PC DOS and
Windows modes and all Macintosh
computers
Simultaneous display to both
computer and TV
Full genlock for overlaying computer
output over live video
Great tool for computer video titling,
presentations and demonstrations,
video editing, special effects, etc.
TelevEyes/Pro - $ 799.95
TelevEyes - $ 299.95
See Your Dealer Or
Call For More Information
Digital Vision, Inc.
270 Bridge St., Dedham, MA 02026
(61 7) 329-5400 ( 800) 346-0090
1.60
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Reviews PageMaker 5.0 vs. Quark 3.1
again) easily. Quark won't supDisplay and Print Features
port bidirectional transfers until
the next release, but the Windows
QuarkXPress
PageMaker
• Easier page navigation
•Thumbnail and userversion can open Mac files now.
with icons
definable views
Quark picture boxes normally
• Interruptible screen
• Multiple master pages
repel text at the same point that
redraw
•Traps colors to prevent
they crop the underlying image.
• Prints discontinuous
printer misregistration
page ranges
• Suppresses printout of
Graphics placed in PageMaker can
• Saves common settings
selected items
have either rectangular or complex polygonal text-wrap borders
Unlike Quark, PageMaker has neither
that can be completely independent of the
graphic. The steps involved are different,
user-definable views nor thumbnail views,
but you can accomplish similar results in
but it supports one magnification (800 pereither package.
cent) beyond Quark's maximum of 400
When color EPS files are placed in
percent. PageMaker's screen redraw is
PageMaker, the colors are added to the
now completely interruptible, so menus
color palette and can be used for other elor keyboard commands can be activated
ements, assuring that extra spot-color sepwithout waiting, making the program feel
arations won't be created. Quark doesn't
more responsive.
have this capability. Both programs use
PageMaker and Quark support all WinPantone, TruMatch, and FocalTone color
dows output devices. PageMaker uses the
systems and can print separations of
same Adobe-specified PPD ( PostScript
CMYK files included in documents.
Printer Description) files that are used by
Illustrator, FreeHand, and other programs.
Display and Print
Quark handles these applications with its
Each program supports atoolbox, rulers,
own printer drivers, but any professional
guides, and arange of palettes including a service bureau will have appropriate files
master control palette. PageMaker's confor its output devices.
trol palette includes asmall "proxy" near
PageMaker now prints discontinuous
the left end, so you can select anchor points
ranges of pages, abig time-saver when
for the selected item. Clicking the point
you're proofreading astory that jumps
at the center of the proxy forces any size
from the opening section of apublication
change or rotation to occur relative to the
to the back. PageMaker's rewritten printcenter; if the upper left corner is selected,
ing routines for version 5.0 are generally
new size information would force the right
quicker than those of either Quark or preor bottom edges (or both) to move. Basic
vious versions of PageMaker and can inarithmetic is allowed in the numerical
clude aPostScript error handler for troufields, such as + 10 after apercentage value
bleshooting and cropping images.
or /2after atype size.
When the Dust Settles
PageMaker includes page icons at the
bottom left of the screen for quickly movIn many ways. PageMaker has moved past
ing to any spread. Quark requires aGo To
QuarkXPress with version 5.0. It's acomPage command from the menu or keyplete product, highly capable of publishing
board, or you can navigate through the
documents of all kinds. Quark is obviousthumbnail box or with the
ly aware of the feature list of
About the Products
scroll bars.
the latest PageMaker, and
Both programs use master
even though version 3.1 is no
PageMaker 5.0 for
pages as templates, allowing
slouch, 3.2 will add many
Windows and Macintosh
8895
running heads, page numbers,
features that respond to PageAldus Corp.
borders, or guides to autoMaker's challenge. For now,
411 First Ave. S
matically become part of
the price/performance ratio
Seattle, WA 98104
every new page. PageMaker
has tipped in PageMaker's fa(206) 622-5500
Circle 1222 on Inquiry Card.
allows only one master page
vor, but both companies have
per document, while Quark
become much more aggresQuarkXPress 3.1 for
allows up to 127 different
sive competitors. This holy
Windows and Macintosh
master pages in asingle docwar could become aboon for
$895
ument. With PageMaker, you
us innocent bystanders. •
Quark. Inc.
1800 Grant St.
can break documents into
Denver, CO 80203
chapter files that are strung
G. Armour Van Horn is awriter
(303) 894-8888
together via the Book option,
and agraphics consultant in Freefax: (
303) 894-3399
effectively allowing one masCircle 1223 on Inquiry Card.
land. Washington. He can be contacted on BIX as " vanhorn."
ter per chapter.
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One Thumb Up, One Thumb Down
Lotus Notes release 3 is the Cadillac of cross- platform E-mail and
conferencing, but for work-flow automation, it's still a IVIodel T
JON UDELL

Mo

Notes' new Macintosh client

ompoee

no,

Tools

Design

Window

(right) provides nearly all

N

the features of the Windows

oother product offers Notes'
client. The most noticeable
1011 Ionia, Is
Contort euents b comoon
omission is local full- text
unique blend of E-mail, conferindexing. However, the
encing, and client/server dataINTI ram
Notes Mac client ( under
SOMA% Steele
_
841, Rea.
new rt. ante
04/28/93 07 01
base technology. Amazingly, release 3 System 7) has its own
- tieflost 144
comes to market facing no serious head-to5.41ele
Jle
unique strengths, such as
•
JI4 00.11
rev memory 044g/seem
04/28/93 o6 52
the ability to make Machead competitor. The windmills at which
Platip44 Y.0100lsØm
Jena
114,9
published edition files
it tilts are entirely of Lotus's own making.
Tjl
BYTE Contacts
Contact exento
editor
, ,
visible to Windows and PM
Paget
we..
The $495-per-seat price makes it atough
Notes clients.
Loran, t C•mpedlei
04/28/93 07 01
Gre.'em Ge) p<
sell. The difficulty of defining just what
Techealogles
Verflan 2 relee•
problems Notes solves, and ex04/28/93 07 00
Jon
actly how it solves them, makes
things even tougher.
rev memory subletern
In arecent speech, Lotus president Jim Manzi suggested that
Notes, as arefiner of information and an organizer of work,
seem, though, since in release 3
can have "infinite" value to a
the
Notes server remains a 16company. Since my duties inBYTE Contacts - Coated events by company
Uri
bit OS/2 application.
clude evaluating and imple':150
':
1
- Aardvark Computing
Notes' security, which emmenting BYTE's own E-mail,
Gresham . George
Bob Ryan
new nsc chop
04/28/93 07 01 PM
ploys both passwords and physconferencing, and database ser- Elephant Inc.
ical tokens called ID files, makes
vices, Iwas highly motivated to
Smith
04/28/93 06 52 PM
Jon Udell
new memory subsystem
installation an elaborate ritual.
learn how release 3redraws the
- Platypus Technologies
Jones Ma
First, you create amaster ID file
boundary between Notes myth
.Innut liarron
called the certifier ID. Then you
and Notes reality.
Bob Ryan
verslon 2release
04/28/93 07 013 Pm
use the certifier ID to stamp a
Release 3broadens the Notes
certificate on each ID that you
client base with Macintosh supcreate on behalf of aserver or a
port. It also adds features that
Aardvark Computing
user. Veteran Notes administrawill appeal to users (e.g., fullnew nsc chip
04/28/93 07 01 PM
Gresham. George
tors will like the fact that release
text indexing and background
Platypus Technologies
version 2release
04/28/93 07:00 PM
Jones. May
3can register users in batches.
replication) and developers (e.g.,
Janet Berton
Platypus Technologies
A user (or server) can comnew macro functions and design
neural net technology
0 /28/93 0702 Pail
Jones May
municate with another server
templates). Regrettably, Notes
Jon Udell
Elephant Inc.
only when both hold acommon
still has some significant probnew memory subsystem
04/28/93 06:52 PM
Smith, Jim
certificate. Release 3adds anew
lems. Chief among these are its
wrinkle: hierarchical certificaByzantine security administraa.. ,
-we
tion. This X.500-inspired techtion and aprogramming model
nique, which is optional, permits you to
asynchronous protocols.
that's inadequate for the kinds of groupcreate and manage atree-like namespace
Ishortly discovered, however, that using
ware applications Lotus wants developers
that reflects your company's organizaOS/2 2.1 would have prevented me from
to create for Notes.
testing another new protocol, AppleTalk.
tional structure. It simplifies the exchange
Peeling the Security Onion
At least initially, release 3's Mac support
of Notes' data within and between orgawill require an OS/2 Lx server. So I nizations. However, it does not eliminate
Release 3introduces aWindows 3.1 servswitched horses and installed OS/2 1.3 on
one disadvantage of Notes' reliance on
er to complement the familiar OS/2 1.x
physical IDs: You can't grant temporary
version. Itested the OS/2 server only. I an 8-MB Advanced Logic Research Flyer
access, or set up aone-time data transfer,
(a 66-MHz 486DX2) and then, lacking the
began installing it on the 16-MB IBM PS/2
with just aphone call. An exchange of IDs
1.3 NetWare requester, opted for aNetModel 90 I'm using to test the beta of OS/2
must precede any exchange of data.
BIOS setup after all: LAN Manager 2.2
2.1. Because the PS/2 connects to BYTE's
for the Notes server and Presentation ManNotes release 3 uses public-key enLAN by way of the NetWare requester for
cryption technology to authenticate users
ager client, and Windows for Workgroups
OS/2, that configuration would have exfor the Windows client. Dropping back to
and to affix digital signatures to mail mesercised Notes' new ability to use IPX/SPX,
OS/2 1.3 was not the hardship it might
sages. Notes' application builders can also
as well as its traditional NetBIOS and
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can synchronize it with the master database the next time Idial the server (even as
I'm simultaneously sending and receiving
mail).
What about multiple updates? Release 3
supports two flavors of version control,
and the database designer can opt to record
acomplete change history for each document. One method makes the update subordinate to the original document; the other
does the reverse. You can also now replicate selectively, regulating the bidirectional exchange with the same kind of formula you use to select the contents of a
view. That's aboon, although in practice it
may be difficult or impossible to write a
formula that says, "Get the documents I
might need while I'm off-line."
Finding the Needle in the Haystack
The integration of the Verity text engine
with Notes is superbly done. If you have an
unindexed database, the Find command
leads to an ordinary text-search dialog box.
On an indexed database, Find attaches a
panoply of full-text search paraphernalia to
the window in which you view the database. You can create and execute complex
SOU • 7/SO

IN

SOC • 7/SO

queries that use wild cards, Boolean and
proximity operators, and value-based expressions like Severity >. 5; save these
queries for later use; and schedule them
for automatic execution. You can order
search results by relevance or by date, or
distribute the hits throughout the current
database view as disjoint selections.
The same forms through which you enter data into the views of adatabase serve
double duty as query-by-example templates. You can also use these forms to
specify updates to the result set. If you
search across multiple Notes databases,
however, you'll probably want to revert
to the generic query builder, since one
database's forms likely won't mean anything in the context of another database.
Indexing is impressively simple, and
very fast. The 486DX2/66-equipped ALR
Flyer built a1.2-MB index from a6-MB
database in under 3minutes. Workstations
index local databases in the foreground.
Any user with appropriate access can also
initiate indexing of aserver-resident database, and this occurs in the background
on the OS/2 server. You update local indexes manually. Shared databases support

incremental reindexing that you can schedule to occur immediately upon change, or
at hourly, daily, or other intervals.
Building Notes Applications
Release 3instantly establishes Notes as
the premier cross-platform E-mail/conferencing system for Windows, PM, and
Macintosh clients. (Lotus is also developing aMotif client for Unix, but not, sadly,
acharacter-based version for the hordes
of low-end PCs and laptops that could
profitably use it.) Conferencing is the crucial ingredient. Too many otherwise-worthy E-mail programs support it feebly or
not at all. People who wax ecstatic over
the benefits of electronic conferencing are
not exaggerating. There is no more effective medium for day-to-day corporate communication, and aNotes discussion database—with full-text search, expandable
categories, ordered views, rich text, tables,
attachments, and links— represents the
Cadillac of conferencing technology.
Notes will not remain unchallenged on
the E-mail/conferencing front, however.
SoftArc's FirstClass and Grapevine by Office Express are two strong contenders that

IN • SOU • ?/ S0 • IN • SOC • 7/SO

Essential Development Tools
At Your Fingertips.
MKS Toolkit — All the Tools of the 'Dude for Professional
Programmers and Application Developers.
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MKS Toolkit puts apowerful suite of easy-to-use development utilities within your
grasp. Developers working on DOS can now get the extraordinary power of
tools that were once available only on UNIX, and still switch quickly back
to DOS applications. For multi-platform environments, MKS Toolkit is
fully compatible with UNIX systems, and tracks both POSIX and x/Open standards.
Start shaping the applications of the future! Call now to order your copy
of MKS TooUdt.
Some of the 180+ utilities in MKS Toolkit 4.1:

•Anew, easy-to-use, efficient UUCP
communications package. •
•MKS AWK, the fast prototyryng language
now with anew AWK compiler.
•MKS KornShell, the full-featured
programming language.
•MKS Make, the software construction
utility.

•MKS Vi, the full-screen editor.
•New Windows icons.
•Full on-line reference manual.
•Interoperability with Open VMS, CTOS
and MPE/iX.
•Afull array of commands for profiling,
compression, archiving, file processing
and customizing your PC environment.

(NJ

Price: $ 299, Upgrade $99. Call for multi-user pricing.
30 day money back guarantee.
35 King St N. Waterloo. ON. Canada N2J 2W9
CD

o

For Information on how to order, call MKS at:
1-800-265-2797 (US and Canada) or (519) 884-2251 • Fax (519) 884-8861

•MKS UUCP not available on NT and OWL
MKS and MKS Toollat MKS Korrehell, MKS AWK MKS Make. MKS UUCP and MILS Vi are trademarks of Mortice Kern Systems. Inc..
UNIX is aregistered trademark of UNIX System Laboratories. Inc. All other trademarks are acknowledged.

• NT • OS/2 • DOS • NT • OS/2 • DOS • NT • DOS • NT • OS/2 • DOS • NT • OS/2 • DOS • NT • OS/2 • DOS
1.04

BYTE

JULY 1993

Circle 117 on Inquiry Card.

Elle

Lclit

Transform

Effets

CorelDRAWI - EARTH.CDR
Tegt Arrange
Display

pecial

It
Help

Color Bitmep on Layer 1

\\Si(
BERNOULLI

Now Windows users are opening
anew world of possibilities.
The new Bernoulli 150. The standard in removable storage.
Ah, the things you can
do with software these
days. Amazing, isn't it?
That's why we created the new Bernoulli
150 removable drive.
The Bernoulli 150 is a MultiDisk drive.
So
you can get more out
So it not only reads/writes 1SOMB
disks, but 35.65.90 and 105MB disks,
of your storage than
too. It even reads our 44MB disks.
ever before—more fi
dom. More excitement. And frankly, more storage.
With the new Bernoulli, you can explore new ideas
without running out of space. You just add inexpensive disks in the sizes and prices you need-150, 105,
90, 65 & 35MB. That's what we call MultiDisk;

afeature you can only get with the Bernoulli 150.
What's more, you can take your data where you
need it, when you need it. Free from worry.
And since no one has time to sit on their hands,
we offer avery quick 18-msec effective access time.
As you might have guessed, only award-winning
Bernoulli Drives give you this much potential.
CorelDRAW bundle offer. Call 1-800-283-7608.
Sound good? Give us acall today for more information. Or visit your local
dealer. And from now
1 . 1111.111016
on, expect the world
out of your storage.
Makers ofBernoulli

01993 lomega Corp. The ' omega logo and Bernoulli are registered trademarks, and MuftiCrisk is a trademark of omega Corp. All other products are trademarks of they respective holders. For customer
service in U.S.A. and Canada. call 1-800-466-5522. In Europe, call 49.761.45040. For worldwide customer service, call 1-801.778-3000. For accessory terns. call IOMART at 1800.723-3770.
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already support Windows and the Mac,
and aWindows version of Pacer's Macbased PacerForum is forthcoming. Lotus's
ambitions for Notes, though, are grander.
The company wants to position it as ageneral-purpose platform for applications that
collect, organize, and distribute "semistructured" information, route documents,
and manage work flow. In support of that
goal, release 3gives database designers
new tools to process data and messages.
For my first experiment, Iconverted a
contact manager that I'd written in FoxPro into aNotes application. Why? FoxPro
today delivers neither the cross-platform
support nor the remote-access capability
that I'm keen to provide. Moreover, Notes
encourages an appealing model in which
free-form discussion can decorate atrellis
of structured data. Notes' forte admittedly
is not structured data, but Ithought 5000
company and contact records would be a
reasonable load, and Iwas willing to trade
speed for other benefits.
You build aNotes application—which
is to say aheavily customized Notes database—around aset of forms and views.
A form defines the fields that make up a

document ( i.e., arecord) in aNotes database, and it handles data entry and queries.
A view presents aselected subset of the
documents in that database, typically sorted and often grouped by expandable categories. Although the documentation does
not explain how, you can easily achieve
relational effects by treating several views
as tables related by acommon key.
Once Irealized this, Ibuilt the forms
and views needed to relate companies to
contacts and imported my FoxPro data.
Unfortunately, that was easier said than
done. Notes offers aweak list of import
formats. There's no . DBF format, never
mind the nearly universal comma-delimited ASCII, so Ihad to write aFoxPro report to render my data as files of fieldname:value pairs that Notes could import
as structured text. It did so, but slowly-8
minutes for one 3000-record import file
on the 486DX2/66 server, and ahalf-hour
for the same file on a386/25 workstation.
Picklists and Menus
Next, Iexplored the new @DbColumn
function, which enhances Notes' relational capabilities by picklisting afield using

the contents of one column of aview. My
FoxPro application uses this technique to
enforce relational integrity, and @DbColumn at first looked like the right solution
for the Notes implementation. However,
a5-second delay on first use of the picklist
made me suspect that @DbColumn was,
disastrously, reading the whole list into
workstation memory. My suspicion was
confirmed when, as Idialed into the server from home, the 5-second delay became
10 minutes. Clearly, that's an unworkable
solution for all but the most trivial lookups.
When Lotus adds foreign database support to @DbColumn, an intelligent scheme
for buffering the returned data will become even more imperative.
Searching for away to work around
@DbColurnn, Itried exploiting aform's
ability to inherit field values from the active view. If auser has the Contacts view
open and has selected aLotus contact, the
Compose Contact form can inherit the
company name without requiring picklist
selection. That worked, but only when the
user's current view was one that could
supply acompany name. Unfortunately,
you can't programmatically disable the
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A chain is
as strong
as its
weakest
Picture your HardiockTM key as a bike lock, and
the accompanying software routines used to
implement the copy protection as the chain.
You can own the best lock that money can buy,
but that lock is useless if the chain is weak.
Introducing HLCrypt, a major breakthrough
in copy protection. HLCrypt is not just ashell
or simple conditional response checker. Using
our proprietary Patcher Technology, HLCrypt
encrypts and binds the application to your
HardlockTM device. HLCrypt features many
protection modules that secure the application
against piracy, reverse engineering, and
debugging, to name a few.
Picture HLCrypt as an ironclad chain. The only
ironclad chain in the industry today. For more
information, call
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Compose Contact menu item, so Icouldn't
guarantee that the Compose Contact form
would always present avalid company
name. With DBMS software, you can tailor menus to meet this requirement; with
Notes, you can't.

immediate window in which to try out
Companies serious about creating busiuser-written macros. Lacking that, you end
ness-process applications in Notes will
up drilling down through several layers of
need better tools. Lotus and Action Techdialog boxes to get to the place where you
nologies are, in fact, working on an applican write asnippet of code, then backing
cation builder that will let you describe
out to test it, and then drilling down again
work flow abstractly and will then generwhen you find you've botched the syntax.
ate the code to implement it. It won't be
Tackling Work-Flow Programming
Better up-front syntax-checking would also
available until the year's end, and it isn't
With some release 3experience under my
help, as would arudimentary debugger.
scheduled to become astandard feature of
belt, Imoved on to build anew application
A larger problem is that functions like
Notes. Ihope Lotus rethinks that plan. Reto route manuscripts through BYTE's ed@mailSend are, in effect, just the assemlease 3delivers all the raw materials to
itorial pipeline. The key enabling feature,
bly language of work-flow programming.
create work-flow systems. But if those sysnew to release 3, is the @MailSend funcTo route adocument through an approval
tems are to succeed in the real world, you'll
tion, which automates use of the Notes
cycle requires sophisticated state transineed faster, easier, and more productive
mail system. Of special importance is
tion and tracking logic, not
ways to build them.
Lotus Notes release 3
@Ma ilSend' sability not only to attach
just the ability to pipe data
My recommendation?
copies of documents to messages but also
from one user to another.
Use Notes for its deluxe EStarter Pack
to include doclinks that point to shared
The Notes macro language,
mail and conferencing, if
(Windows server) $995
documents. In the approval cycle for a which does not even permit
you can afford to. But don't
User license $495
Five users
$ 1395
manuscript, for example, you might want
you to write callable funcplan to use it to reengineer
100 users
$8795
atechnical editor, then acopy editor, and
tions, is aclumsy way to
your business. B
1000 users
$47,995
then the managing editor to review the live
express that logic. And
(other levels available)
manuscript ( not acopy!), each in turn.
while the templates supJon Udell is a BYTE senior
Notes release 3makes it possible to build
Lotus Development Corp.
plied with release 3illustechnical editor who manages
55 Cambridge Pkwy.
such an application. But it doesn't make
trate the basic techniques
BYTE'S PC network. You can
Cambridge, MA 02142
the job easy.
you'll need, they're not
contact him on BIX as "judell"
(617) 577-8500
One obstacle is the development envireusable in any meaningful
Circle 1235 on inquiry Card.
or on the Internet as judell@
ronment itself. Notes needs aBASIC-style
way.
bytepb.byte.com.

KONEXX

Connect Your Modem To 1111
PBX and Digital Telephones.
THE KÔNEXX KONNECTOR • MODEL 112

Connect your modem into the handset jack of any PBX, digital.
multiline, business, or hotel telephone. The compact Model 112 works
at all baud rates and operates from the supplied AC adapter or
internal 9- volt battery, making it ideal for field or office use. Plus,
automatic Voice/Data switching lets you dial with contact
management and autodialing software. Don't install a
dedicated phone line, install the KEINEXX Konnector!
KÔNEXX products work with all FAX Modems and FAX boards.
THE KO
— NEXX KOUPLER • MODEL 203

The KÔNEXX Koupler was designed with the

traveling communicator in mind. Acoustically couple your modem to any telephone; including public pay phones,
cellular phones. and overseas telephones, and transmit data at speeds up to 9600 baud.

$149

THE KEPNEXX KIT Included are all the necessary connection tools for efficient connection and
communication over all types of telephones. The KC7NEXX Kit contains: the KCYNEXX Koupler Model 203 high
speed acoustic coupler, a combination screwdriver, duplex adapter, alligator clip adapter. Merlin phone
adapter, spare 9- volt battery, 7ft. modem cable and custom carrying case.

CALL

1-800-275-6354
for more information or local dealer
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SYSTEMS

UNLIMITED SYSTEMS CORPORATION INC.
8586 Miramar Place • San Diego, CA 92121
Phone 619-622-1400 • Fax 619-550-7330
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The best sound is not in the cards.
PORTABgeum
Perk up your
presentations. Make
training more effective.
And, put some guts
into your gaming
pastimes. Anytime.
Anywhere. In fact, if you
are not acard carrying
member of the computer set, you have to hear
PORFABLE Sound Plus from Digispeech. You
know, those real smart people who make simple
sound solutions.
PORTABLE Sound Plus is the first portable
external sound peripheral to deliver 16 Bit CD
quality music with stereo audio capabilities.
And, since you just plug into your IBM PC or
compatible, desktop or laptop parallel port, you
do not need an engineering degree or even a
screwdriver.
When you compare
PORT-ABLE Sound Plus to
any other external sound
peripherals, you will see
why anything else is just
noise. PORPABLE Sound
Plus is based on advanced
Digital Signal Processing
technology, so you
will enjoy the greatest

eee.

compression capability with the highest quality
sounds. Here is something else that will be music
to your ears. PORT-ABLE Sound Plus comes
complete with everything you need including a
high fidelity speaker and built-in microphone.
There is an "Audio-in" for aCD or tape player
and a "Line-out" for external powered stereo
speakers. Even abuilt-in smart parallel port pass
through so you can keep printing.
Whether you take your work across the hall
or across the country, with PORT-ABLE Sound
Plus, you have all the cards you need to play
right in your hip pocket. The hinged design lets
you flip up the unit if you are short on desk space
or lap space. And, the power will always be with
your whether you use rechargeable or nonrechargeable AA batteries. PORT-ABLE Sound
Plus also comes equipped with an AC/DC power
converter.
As abonus, you will get
all the software you need to
communicate. Like Lotus
Sound"' an OLE server for
Windows 3.1. WinReader for
Windows 3.1, ahandy textto-speech utility. Digispeech's
DOSTalk and DOSReader
text-to-speech applications.
Show & Tell For Kids'TM for

Windows — an easy to use MultiMedia Authoring
program. It is also Sound Blaster and AdLib
compatible.
Why compromise on quality, portability,
compatibility or affordability? When all the cards
are on the table, PORTABLE Sound Plus from
Digispeech, Inc. is your ace in the hole.
Suggested retail sonly $198.95.

To order or obtain more information about
PORT•ABLE Sound Plus, write or call Digispeech,
or, contact your local dealer.
Sales Office: 550 Main Street, Suite J, Placerville,
California 95667. Telephone: (916) 621-1787.
Fax (916).621-2093.

EDBPm
PORTABLE Sound Plus is atrademark st Digispeech, Inc. All other product
names are trademarks or registered trademarks at their respective owners.
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Introducing PC Tc
Just think of it
WordPerfect

[1]
Organize and
simplify your work.
Our unique MultiDesk desktop manager lets you put related
applications, folders and files into their own separate desktops.
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Set up as many desktops as you like, then switch between them
instantly. It all adds up to aless cluttered, more productive
Windows environment that works like you do.
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[2]
Improve the speed and
efficiency of common tasks.

file Qisk
New Wndow
An Vue.vee
Compress

bee

Dew

Saiiiiiiiii

File Manager
Qptions Window
Ram

Help
Type

Én b1jJt...
I bn.bn®
wallas
Oac-s

EspenciF Ina«

• & Wulf arc

mfflects

Encrypt

0 elide gi
1:21 Wu:123.4a
0 bob st

Size
67,350
13,016
19,1336
2460
154,084

1.73"

Method
Imbue
implode
Stored
Implode
hereode

11 351 Implode

Our integrated File Manager has advanced drag-and-drop
capabilities that let you quickly locate, view, copy and print files.
With over 75 viewers, you can scan files ( including compressed
PKZIP data) without having to open their applications first. Hate
to turn off your PC because you don't want to set everything up
again? Our DeskSaver feature solves that problem too.

Al files
Programs
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Search
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Delete Fie
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CENTRAL POINT

PC TOOLS

Windows® is agreat product. And someday, it'll be even better. But why wait?
New PC Tools- for Windows® is

14.

PC/Computing asked, "Who needs Macs?"
For starters, there's our unique MultiDesk- desktop.
MultiDesk is an intuitive desktop manager that lets you

here right now. It saves you time,

organize your work by creating as many desktops as you

reduces clutter and gives you easy

need for your projects, tasks, or clients. So, if you spend

access to all the functions and files

the day switching between many different projects, you

you use most often. In fact, PC Tools for Windows is
so innovative that after reviewing it, the editors of

won't lose anything in the clutter.
Ever misplaced afile or couldn't remember its

•Our lentren said we andel nos Nis headline if roe wake the following absolutely dear Windows is atrademark of Microsoft &Planation. PC Toots for Windows is the sole produd of Central Point Software, Inc. Miennoft and
Central PointP PC Toole. Multeestar Wire/add," Speed Keys,- Systems Consuitant- and DiskFtw

are trademarks of Central Point Software.

ils" for Windows.
as Windows 4.0.
PC Tools lot Windows
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Enhance your
system's performance.

System

System Recommendations
Add NoEMMOriver.On to SYSTEM NI Fie
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System Consultant- performs over 400 system checks and

Remove Desktop WallPaPet to Save Memo.),

provides recommendations for improving your PC's perfor-
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Control Panel% 386 Enhanced sectors

mance. Our Disk Optimizer can automatically defragment

Voss system st sesso a temponery swap

your hard disk at prescheduled intervals, or on command.
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Backup
Creates dupe

FAT Integtity

DukFat
Foods probk.rt

Dneology Stesechne

Esaetgency
Allows y. to

Automatically
protect your data.

OK

We've included new Windows versions of Backup, Undelete,

Ctossinked Files

Anti-Virus and DiskFie They're all integrated in WinShiele

Undelete
Rel. oyes: ale

Lost Clustets

an automatic data-protection system that results in worry-free
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HANDS-ON TESTING

V.32 OR BETTER:

Line- impairment and data throughput tests measure

the efficiency of 9600-bps and faster modems
JIM HURD

F

irst, the good news: We subjected 69 modems to some of the most sophisticated tests ever conducted
by amagazine's testing lab and found that modems are faster, more reliable, less expensive, and
smaller than ever. The bad news is that you won't find all of these improvements in any one
package.

If you want to push the envelope on transmission speed, you'll have to pay: The fastest modem
in our test, the Motorola Codex 3260 Fast, costs an eye-popping $ 1395. Nevertheless, it ran our data
throughput tests at an impressive 53.4 Kbps, 29 Kbps faster than today's mainstream V.32bis modems.
You'll also have to trade off low cost to get the ultimate in portability, because most of the portable modems
we tested cost afew hundred dollars more than their desktop-bound equivalents.

If you have less exotic requirements and are simply searching for an all-around desktop modem, you'll find
plenty of choices nearer the middle of the speed curve. V.32bis modems reign as the best price/performance
buys today and remain the fastest modems that support astandard modulation scheme. Of the 49 V.32bis
modems we tested, 21 had list prices of under $400, putting them squarely in competition with the last generation of V.32 (9600-bps) modems.
We ran the 69 modems, each capable of at least 9600-bps transmission, through speed and impaired-line
tests. Our line-impairment tests create 25 telephone-line conditions that simulate everything from satellite transmissions to poor connections to telephone-company switching stations. These conditions, generated by aTAS
(Telecom Analysis Systems) line simulator and representing most conditions of the U.S. telephone network,
showed that the modems were remarkably robust: We found 13 modems that could run at their top speeds across
all the impaired lines. See "How We Tested" on page 176 for details of our tests and test methodology.

How to use this guide
To find the right modem for your application, choose the
category that most closely matches your requirements from
among the four main topics (All-Around Communications,
Portables, High Speed, and Data Only). In each category, we
select one modem as Best Overall; this is the modem we
=I

1-WAY THROUGHPUT ( KBPS)
The maximum throughput for each

recommend for most jobs related to that category. If you have
more specialized requirements, look to the other selections;
for example, if your communications require full-duplex
operation, consider modems listed under " Two-Way
Communications."

Boca Research 14.4 BocaModem

DIE RATE ( KBPS)
The DIE (data terminal equipment) rate is
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DCE RATE ( KBPS)
The DCE ( data communications equipment)
rate is the maximum modem-to-modem speed

9a.m9111914.116911696 $995

22 0

26 0

I00

52600

14400

9910111•69•112 61111110211 1299

313

20 I

0.95

51600

MOO

that the modem can reach. It's dependent on
the modulation standard (e.g., V.32, V.32bis).
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2-WAY THROUGHPUT ( KBPS)

IMPAIRED-LINE TEST (% OF THROUGHPUT)

The maximum throughput for full-duplex communication, as

A composite score, based on testing 25 separate line conditions, which represents

measured in our lab. This is more important than the 1-Way

the percentage of normal throughput the modem attained over telephone lines that

Throughput rating only if you use full-duplex protocols.

simulate difficult communication conditions ( e.g., satellite delay).
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69 MODEMS

BEST

ALL-AROUND
COMMUNICATIONS
Boca Research 14.4K
External BocaModem
Whether you're sending E-mail,
communicating by fax, or
hooking into bulletin boards,
the BocaModem is an outstanding choice. Most notable
was its perfect score on our
impaired-line performance
tests. Besides excellent speed
and reliability for data

Critical Communication Components

communications, the
BocaModem offers Class 1
and Class 2 fax compliance.
PAGE 174.

PORTABLES
Practical Peripherals
PM14400FX PKT
Not much bigger than a deck

SERIAL PORT
The fastest modems accept data at
115.2 Kbps ( DTE speed). Be sure
your modem can accept data at
rates at least four times faster than
its line rate ( DCE speed): 57.6 Kbps
for aV.32bis modem and 38.4 Kbps

of cards. the PM14400FX PKT
packs a lot of modem into a
small package. It supports
V.32bis ( 14.4-Kbps) data
transmission speed and 14.4
Kbps ( V.17) fax. Despite its
size, it doesn't skip usability

for aV.32 modem.

features. such as a good
speaker and status display.

CPU
Pocket modems generally use

PAGE 180.

slower CPUs to process
commands and compress data;
this can hurt their overall
performance, especially when

HIGH SPEED
Motorola Codex 3260 Fast

transferring data in both
directions. Slow command
processing can also
occasionally cause

This is the fastest modem on
the market today. Its
nonstandard modulation

compatibility problems with
software. The CPU has much
less to do when faxing,

allows it to reach 24 Kbps
when communicating with
other Codex Fast modems. Our

because the host computer
generally handles fax
compression and
decompression.

tests confirmed this speed:
The modem simply blew away
RAM
RAM can be more
important than CPU
speed to overall data
throughput. The
amount of RAM is a
limiting factor in the
amount of

DATA PUMP
The data pump converts between digital information and
analog transmissions, and it determines how well the
modem can handle impaired lines. Traditional designs use
specially designed chips, but designs based on generalpurpose DSPs ( digital signal processors) have come on
strong. A DSP-based modem, such as the AT&T Paradyne
Comsphere 3830, can offer the flexibility of adding
modulation schemes through software upgrades.

EPROM
The modem software is stored in
EPROM. Generally, you only need to
worry about the EPROM when bug
fixes are required, but some vendors.
such as Zyzel, routinely offer modem
upgrades via EPROM replacement.
AT&T Paradyne uses an EEPROM in
the Comsphere; we were able to

1993

one-way transmission tests.
The 3260 Fast also handled
impaired lines well, although it
rarely managed to hit peak
performance under less-thanperfect conditions. PAGE 186.

compression that the
modem can reach.
Modems typically use

DATA ONLY

either 2 KB or 4 KB
for data dictionaries.
RAM size is not

AT&T Paradyne
Comsphere 3830

generally a
performance factor
when faxing, but a
buffer that is too
small can cause
headaches for fax
software.

If you don't need fax support
but want fast data
communication with standard
protocols, choose the
Comsphere 3830. Its ability to
handle DTE rates of up to
115.2 Kbps gives it a
performance edge over otherel
high-speed V.32bis modems

accelerate our Comsphere from 14.e
Kbps to 19.2 Kbos by downloading
some new software.

ILLUSTRATION: BRUCE SANDERS

all other contenders on our

This DSP-based modem is also
easy to upgrade. PAGE 189.
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MODEMS FOR

ALL-AROUND COMMUNICATIONS
F

or all-around communication tasks,
the best choice today is a14.4-Kbps,
V.32bis desktop modem with good
fax capabilities. Whether you're setting up E-mail links, connecting to bulletin
COMMUNICATION
Communication software must be fast enough to keep up with the modem
boards, or performing almost any general
SOFTWARE
and smart enough to use file transfer protocols that can tolerate the latency
communications task, V.32bis modems are
data communications workhorses.
of error-correcting modems. Of the popular protocols, ZMODEM is the best
Performance and price are the biggest
choice, followed by sliding-window Kermit and YMODEM-G. Proprietary
advantages of 14.4-Kbps modems. They
protocols like BLAST can squeeze more performance out of many modems by
cost only slightly more ( as little as $50 in
transferring data in both directions simultaneously.
some cases) than 9600-bps devices, which
run at only two-thirds the speed. Some
V.32bis modems, like the Practical PeriphAPC DART (universal asynchronous receiver/transmitter) can buffer only one
P2, SPED
erals PM14400FXMT, list for less than
to 16 characters; the PC must be able to read the UART constantly to prevent
$300.
it from overflowing. Graphical operating systems like the Mac and, especially,
In fact, when all the testing was done and
protected-mode Windows can slow the computer to the point where it can't
prices and features compared, not asingle
read the DART fast enough to prevent overflow. You may need aserial
V.32 modem made it onto the Best Overall
coprocessor card to achieve maximum speed with high-end modems in these
list, or even onto the list of low-cost
modems we recommend. The performance
environments.
difference simply outweighs the minor cost
differential, even when price is amajor facFast modems need buffered UARTs in the computer for maximum
PC SERIAL PORT
tor.
effectiveness. A16550 UART buffers up to 16 characters
Our Best Overall selections highlight the
—enough to provide reliable operation at 115.2 Kbps.
fastest modems for one-way communications. These are most suitable for users who
But some 16550s have bugs (fixed in the 16550A) that
connect to bulletin boards, send E-mail, log
prevent their reliable use above 57.6 Kbps. All Macs have aUART with a
onto electronic services like CompuServe,
three-character buffer—plenty for reliable 57.6-Kbps communication.
and send data files with communications
software (e.g., Procomm Plus) that supports
ZMODEM, XMODEM, and YMODEM
The main consideration for amodem cable is that it wire the hardware
CABLE
protocols. We also considered fax to be eshandshaking lines (pins 4and 5), carrier detect (pin 8), and DTR (
Data
sential for ageneral-purpose modem and
Terminal Ready; pin 20), in addition to the required data lines (pins 2, 3, and
made that one of our selection criteria.
7). For best results, keep the cable length down to 6feet or less. Don't
Because two-way communications can
assume that your modem will come with the cable you need: most do, but
be essential for users of RELAY and
some don't.
BLAST communications packages, we also
identified the leading modems for this application. RELAY and BLAST use software protocols that handle full-duplex communication, altance connections, especially internationally.
though most communication software does not.
Finally, because these modems are called upon to perform
We judged the best modems based on their throughput
asariety of tasks for people who aren't necessarily commuspeeds for one-way and two-way communication, as appronications experts, we evaluated them for features and ease of
priate. Throughput speed represents two-thirds of each mouse, considering the quality of their documentation, whether
dem's total score.
status lights or LCD panels were informative, and the ease with
Our second most important criterion was the mom's perwhich we could change default settings.
formance in our impaired- line tests, which measured how
We found price to be only asmall differentiator: Although
well each modem maintained its top speeds when faced with
some good modems in this category sell for as much as $989
noisy telephone-line transmissions. The score is based on the
(the Zyxel U-1496Plus), the top five modems in this class all
average performance on impaired lines, measured as apersell for between $300 and $600.
centage of maximum performance. A modem scored 100 perAll the modems listed under Best Overall support the V.17
cent if it ran at top speed over all 25 of our simulated lines.
standard for fax speeds up to 14.4 Kbps. In general, avoid
Most modems dropped back on the line that simulated satelfax modems that don't fax at this rate, or you'll waste alot of
lite transmission with long delays. Scores below 95 percent on
time faxing documents as V.17-compliant fax machines and
this test indicate potential problems when making longdis- fax modems proliferate. V.I 7support doesn't cost extra: Even
174
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the least expensive modems
have it.
At $699 and $799, the two
Multi- Tech modems that
ranked in our Best Overall
class are pricey compared to
the $ 395 BocaModem, but
Unix users can consider either
Multi-Tech as areasonable replacement for a $949 Telebit
T3000. Like the T3000, the
Multi-Tech MT1432BA supports spoofing, which makes it
an excellent choice if you use
UUCP's g- protocol. ( See
"Spoofmg: Serious Speed Benefits" on page 186).
The three Zyxel modems we
tested scored athree-way tie
for best two-way communications modems. The $469 Zyxel U- 1496E is areal bargainit performs just as well as the
higher- priced Zyxels when
used at V.32bis speeds, and it
offers an attractive array of features, including caller ID, distinctive ringing, and voice
recognition. In addition, the U1496E achieves 16.8-Kbps
communication speeds when
used with other Zyxel modems.
(For this application, we considered test results at 14.4
Kbps; see "High-Speed Communications" on page 186 for
the Zyxels' high-speed scores.)
Unfortunately, the Zyxel modems don't support Class Ifax,
the current standard.
Many of the low-cost modems, especially the Practical
Peripherals PM14400FXMT
and USRobotics Sportster, performed admirably in our speed
and reliability tests, and we can
recommend them without
reservation. These modems are
especially attractive if you
don't need high-speed bidirectional throughput. For example, if you dial into bulletin
boards and download information, aPM14400FXMT will
perform at nearly the level of
the Zyxel modems for amuch
lower price. The PM14400FXMT has an excellent feature
set, including Class 1, Class 2,
and V.17 fax. Pick the PM14400FXMT for one-way applications. If you use BLAST
or RELAY, choose the Sportster; it's the best two-way communicator among low-cost
modems.

ALL-AROUND COMMUNICATIONS

BYTE BEST

Need speed and flexibility?
Boca Research 14.4K External BocaModem

BEST OVERALL

For general-purpose communications to bulletin boards and faxing,
you can't do better than the BocaModem. Its one-way throughput

!lea

tied for first place among modems in this category, and its
impaired-line score was the highest possible. The BocaModem's

fax support is top-notch: It offers Class 1 and Class 2 compliance, as well as V.17 speed.
Documentation was excellent, and the modem's complete set of status lights made it very easy to use.

RICE

1-WAY THROUGHPUT
2-WAY THROUGHPUT IMPAIRED- LINE TEST
DTI RATE
DCE RATE
(UPS) (UPS) (% OF THROUGHPUT) (UPS) ( UPS)

BEST

Boca Research 14.4K External BocaModem $395

32.0

26.0

100

57.6

14.4

RUNNER-UP

Practical Peripherals PM14400FXMT $299

31.3

20.1

95

57.6

14.4

RUNNER-UP

Zoom Telephonics VFXV32bis $349

31.7

22.0

97

57.6

14.4

RUNNER-UP

Practical Peripherals PM14400FX PKT $499

31.3

20.3

95

57.6

14.4

RUNNER-UP

Practical Penpherals PM14400FXSA $549

31.4

24.1

95

57.6

14.4

RUNNER-UP

MultiiTech MT1432MU

$699

31.4

21.4

99

57.6

14.4

RUNNER-UP

Multi-Tech MT143284

$799

31.4

21.4

99

57.6

14.4

RUNNER-UP

Zyxel 11-1496Pius

$989

32.0

31.3

99

76.8

19.2'

Oa you use RELAY or BLAST?
Zyxel U- 1496E

TWO WAY

The Zyxel U-1496E's performance in two-way communication was top-notch: The
modem tied for first place on speed and scored an impressive 99 percent on
ZyXEL

,

....... • • • 000

the line-impairment tests. What's more, the U-1496E's feature list is among the
most comprehensive for general use: The modem supports fax, voice, DTMF
decoding, caller ID, distinctive dialing, and fax/voice switching. Zyxel actively

upgrades modems in the field by sending new EPROMs to users as additional features become available. Zyxel
does not license the Hayes guard-band patent or use TIES (Time Independent Escape Sequence), but we had no
problem with false escapes.

PRICE

1-WAY THROUGHPUT
2-WAY THROUGHPUT
IMPAIRED-LINE TEST
(KBPS) ( KBPS) ( LOF THROUGHPUT)

DIE RAIE
BCE RAIE
(
KIPS) (KIPS)

BEST

Zyxel U-1496E

$469

31.8

31.2

99

76.8

16.8'

RUNNER-UP

Zyxel U-1496EPlus

$649

31.8

31.2

99

76.8

19.2'

RUNNER-UP

Zyxel U-1496Plus

$989

32.0

31.3

99

76.8

19.2'

RUNNER-UP

AMT Star 14421

$399

31.7

30.5

100

57.6

14.4

RUNNER-UP

GVC FM1441144V

$399

31.7

30.6

99

57.6

14.4

RUNNER-UP

The Complete PC Turbo Modem Plus

$399

31.7

30.6

99

57.6

14.4

Looking for low cost?
LOW COST

Practical Peripherals PM14400FXMT
The 14400FXMT's one-way throughput score was just ahair behind that of
the fastest performer, the BocaModem. Its one shortcoming was its
impaired-line score of 95 percent, resulting from its failure on the two

........

simulated satellite lines. If your communications don't travel through
satellite links, the PM14400FXMT is comparable to the BocaModem and
sells for nearly $ 100 less. The PM14400FXMT also doesn't compromise on

features or ease of use: It offers Class 1 and Class 2fax support, and its documentation is clear and informative.
It's also one of the few modems that supports caller ID.

PRICE

1-WAY 111ROUCIIPUT
2-WAY 111ROUCHPUT
IMPAIREDUNE TEST
DR RAIE
(UPS) (RIMS) (% OF DIROUCIIPUT) (IMPS)

DCE RATE
(
UPS)

BEST

Practical Peripherals PM14400FXMT

$299

31.3

20.1

95

57.6

14.4

RUNNER-UP

Cambridge Telecom 1414XE

$269

29.4

16.4

97

57.6

14.4

RUNNER-UP

USRobotics Sponster14400 Fax

$299

30.3

25.5

99

57.6

14.4

RUNNER-UP

Zoltfix 144/144e

$239

31.7

22.1

85

57.6

144

'Maximum DCE rate; test scores reflect modem's performance at 14.4 Kbps
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How We Tested
0

ur modem performance tests
subjected the modems to 25
telephone-line conditions and
eight kinds of data transfer
tasks using as many as four different
modulation types. We used DOS, Windows, and Macintosh platforms to drive
the data through the modems.
Ours are among the first published
tests using line-impairment conditions
specifically designed to mirror realworld conditions. The impairment combinations we used are based on the
working papers of the EIA/TIA's (Electronic Industries Association/Telecommunications Industry Association) TR30.3 committee, which was consulted
for the tests. Our test conditions cover a
major subset of the lines discussed in
TR-30.3's PN-3064 draft recommendation for network simulation for modem
testing.
These test lines are based on acomprehensive survey of the U.S. Although
they are therefore reflective of the state
of the telephone network in the U.S.
only, they include impairments (e.g.,
satellite delays) that are also found in
non-U.S. locales.
THROUGHPUT TESTS
Our unimpaired- line throughput tests
are also unique. Many modem tests focus on the ability to transmit data in one
direction, but modems are often called
on to perform two-way transmissions.
The tests we ran show how well
modems can simultaneously transmit
and receive files.
Our throughput tests rate amodem's
ability to send data as quickly as possible over an unimpaired line using standard data-compression and error-correction techniques. Throughput tests
measure the performance of the datacompression and error-correction engines in each modem. All the tested
modems support V.42 error correction
and V.42bis data compression.
We connected like pairs of modems
via aPBX and ran the throughput tests
from aMac. We used four different files:
acompressed file, agraphics file, atext
file, and adatabase file. These files have
potential V.42bis compression ratios of
1to 1, 2to 1, 3to I, and 4 to 1. Data
files were developed at NSTL.
For testing modems with a57.6-Kbps

1.70

DTE rate, we used Creative
Solutions' coprocessed Hurdler boards in aQuadra 950.
By using coprocessors for
each serial card (and apowerful computer), we ensured
that modems would be sent
data as fast as they could
handle it. For modems rated
at 115.2-Kbps DTE speed,
we tested using aprogram
called HowFast by Softart.
HowFast requires dual
16550 UARTs and a486
computer: We used aHayes
ESP board in a Compaq
486/33.
We ran each modem pair
using factory default settings, with the following exceptions: Modems were configured to receive data from the
computer at the fastest rates they supported ( up to 115.2 Kbps); modems
were configured to use V.42bis data
compression and V.42 error correction,
even if the default settings specified
MNP protocols; and all modems were
configured to use RTS/CTS (hardware)
flow control instead of XON/XOFF.
For data-compression and error-correction parameters, we chose defaults
for dictionary and window sizes. We
chose default sizes even if amodem supported larger-than-default dictionary
sizes for unidirectional transmissions
(we assumed that users are unlikely to
reconfigure the modem each time they
conduct bidirectional transmissions).
Once we got them configured. we set
the modems to transfer the four types
of files, ranging from 32 KB to 48 KB in
length, at the fastest possible rates. We
measured throughput for one-way and
two-way transmissions. With aone-way
test, modem A transmits each type of
file four or more times to modem B;
there is no transmission from modem B
to modem A. For two-way tests, modem A transmits each type of file four or
more times to modem B, while modem
B simultaneously transmits adifferent
type of file to modem A.
LINE-IIVIPAIRNIENT
TESTS

The heart of our line-impairment testing
was aTAS Series II modem tester. This

BYTE/NSTL LAB REPORT JULY 1993

The TAS (Telecom Analysis Systems) Series II modem tester enabled ta to
re-create 25 telephone-lie inpairments; this heked us judge how eel (ids
modem worted under real-world conditions.

advanced telephone- line simulator can
re-create almost any line condition that
you may encounter anywhere in the
world, even if you're sending data over
satellite networks. This latest generation of TAS equipment is more sophisticated than ever: It allowed us to exactly simulate the standard local-loop
impairments in addition to usual central
office impairments. Our 25 test lines
simulate combinations of avariety of
impairments: long satellite delays, phase
roll, and noise, to name afew.
The line-impairment conditions were
developed by the EIA/TIA TR-30.3
committee, which also developed the
TSB ( Technical Systems Bulletin) 37
line conditions for testing V.32 modems.
The 25 line conditions are not part of
an official standard, but were developed
to test modems that conform to the
emerging CCITT V.Fast specification
for high-speed modems. According to
the developers, the 25 line-impairment
conditions conform closely to the actual telephone network in the U.S.
For our line-impairment tests, we connected like pairs of modems to the TAS
system, which simulated atrunk line
and local loops at both ends of the connection. We configured the modems to
factory defaults, with the exceptions noted previously. Each modem transmitted a32-KBps compressed file over a
given simulated line at least four times.
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How We Tested

(
contimted)

We recorded throughput times and averaged the results. We measured
throughput rather than performing a
BERT (bit-error rate test) because most
users will take advantage of error correction.
Line-impairment scores are given as
apercentage of best-case throughput
(determined by the throughput tests),
and we present an average across all impaired lines. There is a1percent margin
of error on these scores (i.e., consider a
score of 99 percent to be statistically
equivalent to 100 percent).
Approximately one third of the
modems negotiated all the lines without any problem. Of the rest, most ran
aground on the satellite lines, but several
modems had difficulty with long local
loops. Satellite delays of the magnitude
we tested are virtually nonexistent within the U.S. network, but they can be encountered in other locations. Long lo-

cal loops do exist within
the U.S. network, and if
you have one, you have
few options short of moving. (The local loop is the
connection from your
phone to the local phone
company's switch). All the
modems handled the most
common lines well; it is
the difficult lines that show
differences in the modem
architectures.
High-speed modems
can "drop back" and pick a
slower- than- maximum
data speed when they encounter an impaired line. The faster the modem, the
more likely it is to need to drop back.
While most 9600-bps modems were able
to use their top speed on all impaired
lines, the Motorola Codex 3260 Fast
kept maximum performance only on

SIMULATING REAL-WORLD IMPERFECTIONS
Our impairment tests were created by combining the following four different trunk-line
types and seven different local loops.
TRUNK LINES

Digital

Digital lines have few impairments, but the typical PCM (
pulse- coded modulation) that converts the analog signal generated by amodem to digital can cause quantization distortion. This
is aparticular problem for those who use their modems for long-distance calls, because most
long-distance circuits today are digital. ( Regional telephone companies are in the process of
digitizing their networks, but some are not as far along as long-distance carriers).

Digital with

Simulates the "worst case" scenario with digital lines: The digital transmission passes through

multiple

aregion with analog switches. This means that modems can be " hit" three times with PCM con-

conversions

version, and the associated difficulties.

Analog

Analog fines typically present more impairments than digital lines. Even the best analog lines
present some impairments to modems. Callers in the U.S. typically encounter an analog line

on

acall that goes through aregional network that hasn't completed the transfomiation to digital.

Satellite

Important for those making transcontinental calls. Problems occur when adelayed echo interferes with the transmitted signal. Echoes occur during the conversion between four- wire and
two- wire transmission at the far end of the connections; satellite delays arise during the time it
takes the signal to travel to the satellite and back. Some modems can "cancel" the echo using
DSP ( digita signal processing) techniques. Those that can't do so won't be able to connect.
This was one of the most common failures for modems that received ascore of 95 percent or

Testing team (clockwise from left): Alan loch. Helen Ho!Amur, Siva Kumar.
and Jun Hurd.

mildly impaired lines. Modems like the
Codex 3260 Fast are designed to take
maximum advantage of every connection, whereas previous generations of
modems were more conservatively designed to deliver full speed even on the
worst lines. Since most connections on
the U.S. network are virtually unimpaired, the Codex approach makes alot
of sense. Even averaging 90 percent of
its top speed, as it did on our tests, the
Codex 3260 Fast is still the fastest modem on the market.
Modems don't only drop back; they
also "fall forward"—that is, they can
increase speed as the quality of connection improves. Picking the right rate is
tricky, and modem vendors employ different strategies. The trick is to maximize throughput by balancing higher
speeds against increased risk of errors.
We solicited input from all the vendors
regarding the best configuration for each
company's modem.
Contributors
Helen Holzbaur, Consultant/NSTL, worked as a
network manager and systems administrator foeTemple University for 10 years.
Jim Hunt Vice President of Research and
Development/NSTL, has tested scores of modems.
as well as applications software and operating
systems, during the last ICI years at NSTL

Alan Jock Senior Editor/BYTE,

stress-test today's modems, but also representative of what can occur in the real world.

coordinates the
combined testing between the BYTE Lab and
NSTL.

Our seven local-loop simulations ranged from ashod, 2000-foot loop to 7000- 15,000-foot

Siva Kumar, Technical Analyst/NSTL, specializes
in hardware and network-operating-system
testing.

less in our tests. Our tests simulated adelay of 700 milliseconds, which was severe enough to

LOCAL LOOPS
loops with and without bridge taps, to 30,000-foot loops with four or five loading coils (which
modify the frequency response of loops).
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Operate your
computer
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voice KIM
From the developers of the U.S. Air Force's " Bionic
Ear" comes VOICE BLASTER, the world's first voice
recognition software for popular sound cards.
The DOS and Windows 3.1 voice recognition programs included allow you to add voice commands to
popular education, business and entertainment programs such as WordPerfect, F117A, Lotus 123, Secret
Weapons of the Luftwaffe , DAC Easy, and hundreds
more.
Easy to install and use, you will be up and running
at the speed of sound in no time!

Also included are DOS and Windows 3.1 recording, editing and playback programs which represent leading edge PC sound technology.
Voice annotation software included brings your
Windows 3.1 word processor to life by adding your
own recorded messages to your documents.
The COVOX E/Q module and headset provided
with VOICE BLASTER will improve your sound
card's recording capability while giving you the
best voice recognition possible. VOICE BLASTER
will change the way you use your computer!

VOICE BLASTER is available at CompUSA, Electronics Boutique, Egghead Software,
Software Etc. and other fine computer retail outlets. Suggested retail price $119.95.
To order call Covox at (
800) 432-8970. Dealer inquiries (
818) 446-9932.
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ortable modems are essential if you
need to access company data, run applications remotely, or fax from the
road. They can also do double duty
DATA
by serving your desktop computer when
Don't assume that the fastest modem is always the best:
you're back at the office. If you go that route,
You can never communicate faster than the slower mohowever, you'll have to accept aslight perdem in any connection. For example, if all you use amodem
formance penalty. Our tests showed that, on
---for is to connect to CompuServe, the fastest data speed
average, desktop modems outperformed
you'll achieve is 9600 bps. If you pay S800 to $ 1400 for one of the highportables by amargin of about 300 bps. Portaspeed modems, such as the AT&T Paradyne Comsphere 3830 or the Mobility also adds to cost: The portable modems
torola Codex 3260 Fast, your data transfer speed won't be any faster
we tested cost an average of 40 percent more
than if you use aS249 Practical Peripherals PM9600FXMT, a9600- bps
than their desktop counterparts.
modem.
Pocket modems can run on either AC or
CompuServe isn't unique. Most public on-line services offer 9600- bps
battery power. The smallest modems, like
access. Bulletin boards generally offer 14.4-Kbps V.32bis, and agood
the Practical Peripherals PM14400FX PKT
number of them offer 16.8-Kbps USRobotics HST. Public-access Unix
and the Hayes Optima 144 Pocket, use exhosts generally offer V.32bis, and many offer PEP and Turbo PEP at
ternal batteries. Slightly larger modems, like
speeds
of up to 23 Kbps. AT&T Mail supports 19.2-Kbps V.32terbo.
the USRobotics WorldPort14400 Fax, the
If you control the modem on both sides of your communications link,
Multi-Tech MT1432MU, and the Megahertz
you have many more options. You can take advantage of speeds above
P2144, incorporate batteries inside the mo14.4 Kbps. Telebit offers excellent unidirectional throughput with Turbo
dem case. The E-Tech modems and the TwinPEP. Bidirectional throughput with PEP is limited because PEP is asymcom Voyager are almost as large as desktop
metric; it is optimized for data flowing primarily in one direction. USmodems, but they weigh less and include a
Robotics HST is also asymmetric, but HST is not as fast or as flexible as
battery.
PEP. PEP uses amulticartier approach that allows it to balance the speed
We chose our Best Overall modem based
of the two channels, as well as to fall back in very small increments in
on its one-way data throughput score, its perthe face of line impairments. HST uses two fixed- speed channels and simformance on difficult lines, the range of its
ply changes directions as necessary.
features, and its ease of use. We selected twoBoth of these asymmetric modulations are generally outperformed by
way communications winners by ranking perAT&T's V.32terbo and Zyxel's proprietary 19.2-Kbps modulation, and Moformance on two-way throughput tests. Betorola Codex's 24-Kbps modulation.
cause portable modems might be called on
to handle amore diverse range of line conFAX
ditions than their desktop counterparts, we
Most fax communication follows the V.29 standard, which
weighted the line- impairment scores second
specifies amaximum speed of 9600 bps. V.17- compliant
to throughput; the higher the percentages, the
modems ( half of those in this review) can send faxes at
more likely the modem can handle whatever
speeds of up to 14.4 Kbps. V.17 includes other perfortypes of lines you encounter on the road.
mance
optimizations,
including more fall- back speeds and optional
Overall, the performance scores of portable
fast connections. Sixty of the 69 modems tested support V.29; 37 supmodems were closely matched, and we found
port V.17.
features and ease of use to be the real differV.17 support aside, fax modems have little effect on fax speed, beentiators between the winners and the runcause most of the fax processing is done in the computer. Fax page data
ners-up. A clear, easily understandable status
is typically not error corrected, and the computer must compress the
display, like the Practical Peripherals
data
before sending it to the modem. Since errors are not corrected, data
PM14400FX PKT's, is essential and can
transmission errors show up as errors in the final document. Modems
avoid frustration when you're trying to trouthat score well on the BYTE line-impairment tests will give you better
bleshoot amodem in your hotel room.
overall fax quality.
The cream of the portable modem crop are
the Practical Peripherals PM14400FX PKT
and the Multi-Tech MT1432MU. The set of
indicator lights on each is easy to read, and both modems
throughput and because it supports both Class 1and Class 2
performed well in our speed tests. The PM14400FX PKT
fax. Practical Peripherals' portable modem is also $200 cheapgets our vote for Best Overall based on its fast one-way
er than Multi-Tech's.

SPEED LIMITS
I

LS
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However, the Practical Peripherals pocket modem fails
to connect in error-correction
mode on the two lines simulating long satellite delays. That is
not to say that it can't be used
on satellite connections-our
delay of 700 ms is longer than
most you'll encounter.
The Multi-Tech MT1432MU also supports spoofing of
the most popular file transfer
protocols. If you are forced to
use anonwindowing protocol
like XMODEM or UUCP, a
pair of Multi-Tech modems
can put your old software into
high gear. Although several
other pocket modems were
faster for full-duplex transmission, none had the features of
the PM14400FX PKT or the
MT1432MU.
The Megahertz P2144 is an
alternative to the Practical Peripherals modem, and it has the
same price. The P2144 was the
fastest pocket modem for oneway transfers, and it supports
Class Iand Class 2fax. However, it's not an easy modem
to use: It holds the distinction
of being the only modem we
tested that had no status display whatsoever.
The Hayes Optima 144
Pocket is agood-looking new
addition to the pocket marketplace, but it is slower than the
top two modems. It also has a
problem with long satellite delays.
E-Tech's UF0Mate P1414MX and USRobotics' WorldPort14,400 Fax are the fastest
pocket modems for two-way
data transfer. The E-Tech modem takes the top spot on the
basis of its lower price.
The two modems have different strengths. The P1414MX
has aslightly better performance and has features that are
unique among the pocket modems we tested-caller ID and
distinctive ringing. But the offthe-shelf WorldPort performed
our tests flawlessly, while the
P1414MX, the lower-rated ETech UF0Mate P1496MX,
and their Twincom Voyager
twin required patches to their
EPROMs in order to complete
our tests. The WorldPort also
did better on the impaired- line
tests.

PORTABLE MODEMS

BYTE BEST

Need desktop performance for the road?
BEST OVERALL

0001.1
0011111101.11
ce$1011.15

Practical Peripherals PM14400FX PKT

Practical Peripherals' pocket modem is nearly as fast as
the fastest pocket modem on half-duplex tests, and it's a
pocket modem without compromises: It has an excellent
status display, which can help you quickly configure the
modem when you're on the road. Other important ease-

of-use features are asmall form factor, agood-quality speaker, and
excellent documentation and support. Class 1, Class 2, and V.17 fax
also adds up to top-notch fax support.

PRICE
BEST

Practical Peripherals PM14400FX PKT $499

RUNNER-UP Muth-Tech MT1432MU
RUNNER-UP Megahertz P2144

1-WATINROUCIIPUT
2-WAY THROUGHPUT
IMPAIRED-LINE TEST
DIE RA11
BCE RAIE
(KIPS) ( KBPS) (% 0F11IROUGHP151) ( SUPS) (KIPS)
95

57.6

14.4

$99
699
31.4
21.4

31.3

20.3

57.6

14.4

$499

32.0

26.1

97

57.6

14.4

$599

31.2

18.3

95

57.6

14.4

RUNNER-UP E-Tech UF0Mate P1414MX $429

30.8

29.0

95

115.2

14.4

RUNNER-UP USRobottcs WorldPort14,400 Fax $649

30.1

28.0

98

57.6

14.4

RUNNER-UP Hayes Optima 144 Pocket

Looking for the fastest in full-duplex?
E-Tech UF0Mate P1414MX

TWO WAY

With a leading score of 29 Kbps in the twoway throughput test, the
E-Tech UF0Mate P1414MX packed the most power for demanding twoway applications. In addition, its one-way throughput and impaired-line
scores were competitive with the other contenders in this category. The
P1414MX's rich feature set helped it to pull ahead of the pack to become the best two-way choice; it is the only pocket modem with caller
ID and support for distinctive ringing. Unlike its lower-rated
lookalike.the E-Tech UF0Mate P1496MX, the P1414MX supports V.17
fax speeds. Negatives include uninformative status lights and the lack
of Class 1fax support. The Megahertz P2144 is a strong contender
here, but it suffers from its lack of astatus-light display.

REST

E-Tech LIFOMate P1414MX

PRICE

1
WAT THROUGHPUT
2-WAY THROUGHPUT
IMPAIRED-LINE TEST
Ill RATE
OCE RATE
(KBPS) (BIPS) (% 0F THROUGHPUT) (KIPS) (KIPS)

$429

30.8

29.0

95

115.2

14.4

RUNNER-UP USRobohcs WorldPor114,400 Fax

$649

30.1

28.0

98

57.6

14.4

RUNNER-UP Megahertz P2144

$499

32.0

26.1

97

57.6

14.4

Cost- commit> au s?
LOW COST

E-Tech UF0Mate P1414MX
The P1414MX supports 14.4-Kbps data and 14.4-Kbps fax, and it was the
second fastest portable modem on two-way data transmission. But its most
outstanding feature is its price: At $429, its price is $ 160 lower than the
average price of the pocket modems given consideration for Best Overall.
There are trade-offs, of course: The P1414MX is almost as big as adesktop
modem (though lighter), and we had some initial data-loss problems (which
were solved by an upgrade from E-Tech). Beware if you must communicate
via satellite: The E-Tech modems were unable to connect over lines with long
satellite delays.

PRICE

1-WAY THROUGHPUT
(KBPS)

2-WAY THROUGHPUT
(KBPS)

IMPAIRED-LINE TEST
(% OF THROUGHPUT)

NITRATE
(R BPS)

IICE RATE
(RIPS)

REST

E-Tech UF0Mate P1414MX

$429

30.8

29.0

95

115.2

14.4

RUNNER-UP

E-Tech UF0Mate P1496MX

$379

30.8

29.1

95

57.6

14.4
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How Modems Connect
pitfakls,

Near and Far •
•SATECL1TE CONNECTION
Satellite connections are essentially a
thing of the past in the U.S. telepbone
system, but they are stil very much a
part of the interrationar network.
Satellite :ails are notable for the‘
long dens, often accompanied hy an
audible echo effect.

_c
2!
M

OFFICE
have to deal with a host of problems

that oan occur depending on the equipment used
by your local telephone company and the type of
cobaection on which your call is routed.
IMpairments that are Inaudible to you ( e.g.,
phase jitter) can bother high-speed modems;
balpairments that you can hear le-g., crosstalk
Od noise) can drive them nuts.

\ LOCAL LOOP
\The infamous
modems
ccsnpa
Ion
are
Pe

Is the wilt treacherous for high-speed
runs Worn your phone jack to1
\
the local telephone
ch is called a Inca/ loop and Is generally about a mile and a half

long-distance lines in the U.S. are predondnantly fiber, lecal loops
rily copper wire. The best modems ten beadle a broad niece el
characteristics ln the local loop.

DATA SPEEDS DEFINED
NIOOLILATION STANDARDS

PROPRIETARY PROTOCOLS

II.32 (9600 bds).Largely made obsolete by V.32bis technology, V.32 modems can still offer inexpensive access
to on-line services like CompuServe ana Prodigy. Most
or-line services do not yet offer V.32bis speeds, so for
this application exclusively, paying more for the extra
speed of V.32bis may not make sense.

141 (16.8
Aproprietary speed offered by IJSRobotics.
The company's Courier modems with HST are popular with
PC bulletin board operators. If you make alot of longdistance connections to avariety of bulletin boards, HST
can mean cost savings on your phone bills. HST is asymmetric; it is effective only for one-way data transfer.

11.37eis (14.4Kbps). The current standard for corporate dialup modems. Most bulletin boards and publicaccess Unix systems offer this speed. The typical 50
percent speed boost over V.32 modems comes at only
an incremental price premium.

1pd (16.8Kbps). The Zee modems offer aproprietary 16.8
Kbps symmetric mode ( i.e., in both directions simultaneously). This capability gives Zyxel's low-cost modems an
edge over V.32bis modems while providing its high-end
modems with agood fall-back speed.

d.fet (28.8Kbps). V.Fast modems should hit the market
late this year or early next year. These modems will
probably command ahigh price premium fiver V.32bis
modems, so expect both to coexist for along time The
standard is still changing, so regard claims of V.Fast
upgradable" with caution.

hod (19/ Kips). Zyxel modems running at proprietary 19.2Kbps speeds produced same of the fastest times of the
modems we tested, especially for bidirectional transfer.
One drawback was that the Zyxel high-speed handshake
confused some V.32bis modems, so they couldn't link up
with the Zyxel modems at V.32bis speeds. (The workaround is simply to set the Zyxel modem to dc astandard
handshake.)

8.32terbo (19.2 Kbps). Anew • standard " offered by acoalition of modem vendors including AT&T, Penril, and Data
Race. V.32terbo modems exist today and often cost
only alittle more than V.32bis modems. V.32terba
looks like agood bet to supplant V.32bis, but many
modem vendors are resisting it.
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PFP/furbe PFP (B lUips). PEP sa popular high-speed modulation that predates the V.32bis standard. It is mainly found
in Unix environments; Telebit modems have become the
standard Unix modem on the strength of PEP and their innovation in areas such as UUCP spoofing. PEP never
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caught on wan other modem vtnaors. Turbo PEP is the
new update of PEP, with speeds up to 23 Kbos. Like
PEP, Turbo PEP is based on muitiple carriers, giving it
the ability to adjust to line conotions in increments
much smaller than those of other modulation schemes.
And like PEP, Turbo PEP is asyrnrretric—bidiectional
throughput suffers.
Codex Il.fast (24Kbps). Motorola Codex raised the ire of
many modem vendors when it adopted the name
"V.Fast" for its top-of-the-line diakfp moderns. Motorola
Codex claims modems supporting its proprietary 24Kbps modulation will be upgradable to V.Fast bt.t no
one will know until the standard is complete. Whde the
company's scheme may not be Y.Fast, it catainfy is
very test—the Codex modem was clearly the fastest for
one-way transfers.
FAX SPEEDS
Vlitte (4800 bps). Offers fax speeas of up to 4800 bps.
Y2919600 bps). Offers tax speeds of up to 9600 bps. All
60 modems that supported fax supported this speed.
V.17 (14.411bps). Much or the world fax " network" is still
9600 bps or slower, but V.17 speeds are gain ng popularity as prices tumble. V.17 also suppor3 more incremental fall-back speeds and short retraining sequences.

1
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Links you anywhere, anytime
AT&T's new PCMCIA KeepInTouch modem
while reducing transmission costs. Plus AT&T's

No more missed opportunities! AT&T's new
KeepInTouch modem lets you transfer data and faxes-directly flom your PCMCIA portable computer--via the
cellular or standard telephone networks.

award-winning softwaredefined technology lets you
easily download new

So even on the golf course, you can link to infor-

modem enhancements to

mation services, download files, receive sales inquiries,

protect your investment.

and send proposals.

So why tie yourself to

And only the high-speed 14.4 Kbps KeepInTouch

adesk? With AT&T's new

Card has AT&T's new Enhanced Throughput Cellular

KeepInTouch Card, you're

(ETC) Protocol* to ensure superior cellular perfor-

always in the right pace at

mance. You get the job done quickly and successfully

the right time!

Çou,kreceire data and Jaxes
via e'reless or IrirCei Ilenrorks!

For the name of the dealer nearest you,
or to order direct, call us at 1800 554-49% ext. 9697
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10 Tips for Buying Modems
Buy amodem with aDTE speed at least
four times greater than the DCE rate:
for example, 38.4 Kbps for a9600-bps
modem and 57.6 Kbps for a14.4-Kbps
modem. Lower DTE speeds can leave
your modem starving for data as the data
pump and compression engine run faster
than the incoming data.

practically all fax software supports.
Class 2is not yet astandard, and the
modems we tested all support an older
(now incompatible) draft of the proposed
standard.
The exception to Tip 7comes if you
ever plan to write your own software to
send faxes. Writing software to support
Class 1modems is painstaking and difficult: Class 2support is trivial.

1

For bidirectional applications like network bridges, get asymmetric modem.
If you have an asymmetric modem, configure it for V.32bis.
Find out what recourse you'll have for
bugs. We encountered bugs in modems
ranging from inexpensive E-Techs to
expensive UDS FasTalks. Vendors can
usually fix bugs with new EPROMs, but
ask how your dealer would handle them.

Don't pay apremium to get I15.2-Kbps
DTE speed on aV.32bis modem. If your
environment is Macintosh or
Windows, you probably won't be
able to use that speed anyway.
-1
Without aserial coprocessor, few
systems are fast enough to maintain 115.2 Kbps under the overAn escape sequence is the way acomputer signals the modem to switch from transhead of amultitasking operating
mission mode to command mode. It signals that the next segment of data coming
system.
down the data stream is to be interpreted as a command rather than transmitted.

ESCAPE SEQUENCES

Don't buy apocket modem to be
adesktop modem. The pocket
modems are considerably more
expensive (and somewhat slower)
than their desktop counterparts.
Be wary of software bundles.
Many offer excellent values, but
others are simply collections of
obsolete software that are not
worth your time and energy to
learn. For example, most of the
Macintosh bundles include Microphone 1.7. Ironically, this older version of Microphone does
not support high-speed protocols;
it supports only XMODEM and
YMODEM.
Be wary of compression claims.
Use the modulation names such
as V.32, V.32bis, and V.32terbo
to guide you.
Get amodem that will support
V.17 ( 14.4 Kbps) fax speeds.
V.17 fax is proliferating, and you
can save yourself time and money by using the higher speed.
Don't assume that your 14.4Kbps data modem can fax at that
speed: Many V.32bis modems
(13, including the Telebit T3000)
do not support V.17 and will fax
only at 9600 bps.
Get amodem that supports the
Class 1fax command set. Class 1
is an established standard that
1114
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The simplest and safest way to put the modem into command mode is to configure the
modem to enter command mode when the computer drops the RS-232-defined MR (Data
Terminal Ready) signal. Because this happens on a wire that's never transmitting
data, the modem always knows that DTR transitions are signals. This is called out-ofband signaling.
Since not every RS-232 connection has aline readily available to use to signal command mode (e.g., those in Macs), modem vendors have developed different methods
of in-band signaling. The problem in in-band signaling is distinguishing modem commands from normal data.
Fax protocols use the ASCII code DLE for this purpose. But aDLE can appear in areal
data stream. The computer then must do " byte stuffing" as it sends
data to the modem: It has to replace each DLE with the sequence DLE DIE,
to keep subsequent data from being interpreted as commands.
Hayes introduced adifferent method of in- band signaling using guard bands. Hayes
modems time-stamp characters as they arrive and use this time stamp as an additional
data channel. A Hayes escape sequence is apause followed by
three escape characters followed by another pause. (The default bane + + + [
pause]
escape character is always "+," although the length of the
pause and the escape character are user definable). The pause prevents the modem
from mistaking escape characters found in adata stream for acommand signal.
Hayes ignited the fury of the rest of the modem industry when it received apatent
for guard- band signaling and began to extract royalties for its use.
Vendors not wanting to pay royalties have had to substitute other methods. Acoalition of modem vendors, including Multi-Tech, TwinCom, Digicom, and others, adopted
the TIES (Time Independent Escape Sequence) approach. TIES modems check to see
if data after the escape sequence represents avalid AT command followed by areturn.
Hayes responded with advertisements that portrayed the TIES approach as abomb waiting to explode (taking your data with it). That led to lawsuits, and an out-of-court settlement between Multi-Tech and Hayes.
Multi-Tech has recently proposed anew sequence, TIES out-of- band, which uses a
break signal as the command character ( abreak is adistinguishable signal that cannot be mistaken for any character). The problem with this sequence is that it is incompatible with the Hayes sequence, so Multi-Tech will have to convince software
vendors to support it. Multi-Tech will continue to support TIES for Hayescompatible software.
Zyxel has its own algorithm, for which it claims compatibility with
existing code. Since the Zyxel algorithm is proprietary, we can't comment on its
strength or weakness. However, it caused no problem in our testing.

DLE DLE

+++ATH
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THE SIMPLE
CONNECTION BEHIND
COMPUTERS A ND
BACKPACK TAPE D RIVES.

It's fast. It's small. It's reliable. It's incredibly compatible.
Backpack is :he best selling parallel port tape drive
on the market. We'd like to tell you why.

and 1Mbps transfer rate, Backpack is the smallest
and fastest parallel port tape drive you car buy.

With Backpack, tape backup is quick and simple.
Just plug it into your printer port and its ready to
use. No hardware conflicts, nc slots required. One
model fits all IBM PCs, compatibles ano portables,
regardless on CPU speed.

Micro Solutions is dedicated to the perfection
of backup technology.

Backpack can store up to 250MB or atape using
data compression, is completely QIC80 compatible.
and reads Q1C40 tapes. With its compact size

CD-ROM, hard drive, and diskette Backpack
drives are also availab'e. Call today for ordering
information and adealer nearest you.
Telephone 815.756.3411
MicroSolutions

See us at PC Expo, Booth #3778
Circle 115 on Inquiry Card ( RESELLERS: 116).

FAX 815.756.2928

132 West Lincoln Highway DeKaFo, IL 60115

MODEMS FOR

SPEED COMMUNICATIONS
I.

o

T

hink 14.4 Kbps from V.32bis modems is fast?
Spoofing: Serious Speed Benefits
Take alook at the proprietary speeds of toSpoofing allows older software, using older protocols, to run effiday's fastest modems: 24 Kbps (Motorola 3260
ciently at high speeds. XMODEM, for example, chokes highCodex Fast), 23 Kbps (Telebit WorldBlazer),
19.2 Kbps (AT&T Paradyne Comsphere 3830 and Zyxspeed modems that don't spoof, because XMODEM sends only
el U-1496EPlus and U-1496Plus), and 16.8 Kbps (US128 characters and then sits and waits for aresponse. ConsequentRobotics Courier Dual Standard, Zyxel U- 1496E). If
ly, the modem sits idle much of the time.
you use long-distance telephone lines to set up netModems that spoof, such as those from Telebit, accelerate
work bridges, remotely control PCs, access leased lines,
XMODEM and other so-called stop-and-go protocols by returnor create SLIP links, these modems could save you
ing afalse acknowledgment as soon as apacket is sent from the
their cost and more in long-distance charges.
DTE to the modem. The spoofing modem then continues to reBut you can reap these benefits only if you control
ceive data from the DTE and continues to send to the remote site.
both ends of the line. For this category, we considered
Later, the modem "swallows" any actual acknowledgment from
only the handful of modems now on the market that
the other computer. This allows the modem to receive succeeding
achieve data throughput speeds higher than 14.4 Kbps.
packets from the computer while it continues sending.
Although CCITT's V.Fast will define faster standard
communications, no such standard currently exists.
Therefore, each of these high-speed modems uses its
Without Spoofing
Acknowledgements
Packets
own modulation schemes, and each can communicate
at its highest speeds only with another modem of its
own kind.
The exceptions to the both-ends-of the-line rule are
—
With Spoofing
Telebit's PEP and Turbo PEP, which can be found on
avariety of public Unix hosts, including UUNET;
Courier HST modems, which can be found on many PC
bulletin boards; and Comspheres, which you can use
with AT&T Mail (no surprise since AT&T manufactures these modems).
Performance is, of course, the key criterion for this
class of modems. We picked winners for both one-way and
percent of maximum on all but seven lines.
two-way communications. High-speed links for transmitting
The Comsphere's strong showing on impaired lines seems
graphics files are excellent one-way applications, and asynto contradict V.32terbo naysayers. Rockwell and Hayes,
chronous network bridges are prime examples of two-way
among others, have suggested that V.32terbo is astopgap
applications. All the high-speed modems we tested can be
modulation scheme that's too weak for real network conditions
run in either mode, but as the results show, many of the
(i.e., impaired lines). Based on our tests, V.32terbo looks like
modems have an advantage in one mode over the other.
agood intermediate step between V.32bis and V.Fast if AT&T
The Motorola Codex 3260 Fast blew everything else away
and other V.32terbo proponents can muster enough support.
on the one-way throughput tests: It ran 23 percent faster than
The Comsphere, the Codex 3260 Fast, and the high-end
the second- place AT&T Paradyne Comsphere 3830. The
Zyxel U-1496Plus all have LCDs, which makes using them
Codex 3260 Fast also maintains its performance reasonably
easy. Their menus make it easy to change defaults and are
well on impaired lines, the second most important perforparticularly useful for vertical applications like kiosks and
mance indicator in our evaluations. Impaired-line reliability
automatic teller machines or for mainframe applications where
shows which modems can handle telephone-line impairments
aPC is not readily available. All the modems can be configwithout dropping back to slower speeds, and although it hit 100
ured remotely; the Comsphere can even have its firmware
percent on just four of the 25 line tests, the Codex 3260 Fast
replaced remotely.
maintained good throughput regardless of impairment type.
The Codex 3260 Fast and AT&T Paradyne Comsphere
The AT&T Paradyne Comsphere, the Zyxel U-1496Plus,
command ahigh price for their excellent performance. You
and the Telebit WorldBlazer held their high speeds better on
can expect to pay as much as four times more than for a
impaired lines than did the other high-speed modems. The
V.32bis modem; in return, you'll get a50 percent boost in
Comsphere was within 5percent of its maximum throughperformance. Of course, you may save money on your phone
put on all but five of the 25 impaired lines, so you can expect
bill and through increased productivity.
to achieve 19.2-Kbps transmissions on most calls. The WorldWe were disappointed with the Codex 3260 Fast's inexBlazer dropped more than 5percent on 13 of the 25 lines;
plicably slow performance in our two-way throughput tests.
however, it falls back in lesser increments than do other
We expected the 24-Kbps modem to outpace the slower Cornmodems, so chances of maintaining higher-speed connecsphere and Zyxels, but the Codex 3260 Fast came in fourth. At
tions are better. The Zyxel U-1496Plus performed within 5 press time, Motorola Codex was looking into the problem.
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The Comsphere 3830 was
the top modem for sending data
in both directions simultaneously. The Zyxel modems are
also very fast at bidirectional
transfers, but they top out at a
DTE speed of 76.8 Kbps. We
tested the Zyxels at aDTE rate
of 57.6 Kbps, because most environments do not support the
unusual 76.8-Kbps speed. With
a57.6-Kbps DTE connection,
the Zyxel modems begin to
starve for data on files that
compress at better than 3to 1,
as the compression engine and
data pump outrun the serial
connection. But all the Zyxel
modems are faster than the
Comsphere at sending files that
compress at less than 3to I.
Zyxel's unusual handshake
sequence uses a number of
tones that confuse some
V.32bis modems ( e.g., the
Hayes Optima 144 Pocket).
Zyxel uses these tones to identify other Zyxel modems so
higher-speed Zyxel proprietary
modulations can proceed. The
Zyxel U- 1496E connected to
the Optima Pocket at only 2400
bps until we explicitly shut off
the high-speed negotiation sequence. With the U- 1496E set
to negotiate only to V.32bis,
connection went smoothly.
The Telebit WorldBlazer is
still the only high-speed modem to support spoofing, so using older protocols like XMODEM and UUCP with it will
achieve far better performance
than with other high-speed
modems. Get this modem if
you can't or don't want to mess
with changing old protocols.
The WorldBlazer is well designed for this work: Its excellent one-way throughput is all
that is necessary for spoofing
applications, because very little
data must traverse the reverse
channel.
HST from USRobotics is
showing its age. The oldest of
these proprietary modulations,
HST has become apopular
way to link to bulletin boards
from long distance. The Courier Dual Standard was by far the
slowest of the high-speed modems we tested. It was, however, still faster than V.32bis
modems for one-way transfers
of compressed files.

HIGH-SPEED MODEMS

BY-TE BEST

Need the fastest modem on this market?
BEST OVERALL

osirs°8

Motorola Codex 3260 Fast

At 24 Kbps, the Codex 3260 Fast is the fastest modem
on the market today. Our tests also showed it to be
reasonably reliable, although line-impairment tests show

03000011

that it averages only 90 percent throughput over bad lines.
It managed peak performance on only four lines, but 90

percent of 24 Kbps is still pretty impressive. However, there are
drawbacks: Ease of use is only average; automatic baud detect is
capped at 38.4 Kbps; the AT command set is unique to Codex, so
there's agood chance your communications package won't support the Codex modem without custom configuration; and finally, the defaults often needed some tweaking for compression and flow control. The modem lacks
spoofing, so be sure that your data transfer protocols won't leave this fast modem idling.

PRICE

1- WAY THROUGHPUT
2-WAY THROUGHPUT
IMPAIRED- LINE TEST
DTE RATE
DCE RATE
(KBPS) ( KBPS) (% OF THROUGHPUT) ( KBPS) (KBPS)

BEST

Motorola Caiex 3260 Fast

53.4

38.4

90

115.2

RUNNER-HP

AT&T Paradyne Cornsphere 3830 $795

$ 1395

43.4

40.3

98

115.2

24
19.2

RUNNER-UP

TelebitWorldBlazer $ 1099

38.5

23.1

97

115.2

23

RUNNER-UP

Zyxel U-1496Plus

$989

40.6

39.2

97

76.8

19.2

RUNNER-UP

ZyxeIU-1496EPlus $649

40.6

39.2

94

76.8

19.2

Looking for full-duplex speed leader?
TWO WAY

AT&T Paradyne Comsphere 3830
The AT&T Paradyne Comsphere 3830 combines top-notch two-way
communication performance with excellent usability. Its ability to handle

ouriiniiifflt
-BM

DTE rates of 115.2 Kbps gives it the performance edge over the secondand third-place Zyxel modems. It also handled impaired lines well, as
shown by its score of 98 percent. The Comsphere autobauds all the way
to its top speed of 115.2 Kbps, and its menus are easy to configure. The

Comsphere is designed to be easy to upgrade; we upgraded it from aV.32bis modem to aV.32terbo modem with
a phone call.

PRICE

1-WAY THROUGHPUT
2-WAY THROUGHPUT
IMPAIRED-LINE TEST
DTI RATE
BCE RATE
(UPS) (IIBPS) (% OF THROUGHPUT) ( KBPS) ( KBPS)

BEST

AT&T Paradyne Comsphere 3830

$795

43.4

40.3

98

115.2

19.2

RUNNER-UP

Zyxel U-1496Plus

$989

40.6

39.2

97

76.8

19.2

RUNNER-UP

Zyxel U-1496EPlus

$649

40.6

39.2

94

76.8

RuNNER-uP

Motorola Codex 3260 Fast

$1395

53.4

38.4

90

115.2

RUNNER-UP

Zyxel U-1496E

$469

36.6

33.3

95

76.8

Balancing
LOW COST

high

19.2
24
16.8

speed and low cost?
Zyxel U-1496EPlus
At $649, the Zyxel U-1496EPlus is less expensive than many of the
V.32bis modems (all of which it outperforms handily). It has the best-case
performance of the more expensive U-1496Plus and all of its features
except leased-line support. We experienced poorer performance on
impaired lines with the U-1496EPlus than with the U-1496Plus, but

performance was still very good. ( Zyxel was puzzled that the impaired-line performance differed from the U1496Plus's, but the issue was unresolved at the time of writing this report.)

PRICE

1-WAY THROUGHPUT
2
WAT THROUGHPUT
. (KBPS) (KIPS)

IMPAIRED-LINE TEST
(% OF THROUGHPUT)

(RIPS)

DOE RAII
(KIPS)

REST

Zyxel U-1496EPlus

$649

40.6

39.2

94

76.8

19.2

RUNRER-UP

Zyxel 11-1496E

$469

36.6

33.3

95

76.8

16.8
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IF THIS IS HOW YOU KEEP PACE WITH
THE NEWEST
INFORMATION
TECHNOLOGIES,
YOU NEED
PROFESSIONAL
HELP

PRESENTING THE FULL LINE OF DATAPRO INFORMATION SERVICES
Downsizing. Wireless. Client-server
computing. Multimedia. ATM. Strategic
planning and sound business decisions
depend upon keeping up with the latest
information technologies.
But you probably need asupercomputer to sort through all the publications
that end up on your desk. Sure, consultants can help, as long as you're willing to
pay as you go.
Isn't it time you turned to
Datapro information services?
For over two decades Datapro's
unmatched information services have
helped users, buyers, and managers of
information technology plan effectively.
And Datapro has been there every step of
the way—from mainframes and dumb
terminals, through the PC revolution, to
the rise of intemetworks
Today, with its staff of over 400 specialists and more than 100 expert analysts, Datapro has the resources to
address virtually every critical issue in
computing and communications.
An essential resource for anyone
who must evaluate, implement,
or manage technology.
Whether you want a quick overview
or are looking to build acomplete library
of research materials, Datapro's comprehensive information technology services
can help you make decisions quickly.
Charts, tables, and graphs make it asnap
to compare product features, functions,
and prices And once your system is up
di Available on CD-ROM.

and running. Datapro is there to help you
manage and maintain it.
That's why IT professionals use Datapro to stay up to date. Sales and marketing professionals count on us to help
them track trends. And vendors turn to
Datapro to size up the competition.
Dattapro's line of comprehensive
information services can meet all
your needs.
With Datapro's complete line of information services, you're always in the
know no matter what your concerns.
Product and Technology Services
0 First Looks. ) User Ratings. ° Technology Concepts. 0 Market Overviews.
0 Comparison Columns. (f) Competitive
Outlooks. 0 Product Reports. C0 Management Reports
Business Services
Datapro Online. Reprints. Feature
Reports. Custom Publishing.

Consulting Services
Help Desk. Assist On Demand. Surveys.
On-Call Consulting.
Educational Services
On- Site Seminars. Computer- Based
Training. Teleconsulting.
International Services
)Datapio International.
Market Research Services
Northern Business Infbrmation.
Send for a free demo disk today.

DATAPRO
NOW AVAILABLE ON CD-ROM.
Datapro USA, 600 Delran Parkway. Delran. New lersey USA
08075. Tel 800-328-2776, Fax 609-764-2812
Datapro International, McGraw-Hill House Shoppenhangers
Road. Maidenhead. Berkshire, England SL6 2QL.
Tel • 44 ( 0) 628 773277. Fax: • 44

10}

628 773628 efj
i
Min

Please send me more information on the following Datapro services:
Product & Technology Services
Computer Systems
Communications
Free Demo Disk

Business Services
Datapro Online
Reprints and
Feature Reports
lCustom Publishing

Consulting Services

Other Services

[1Help Desk

O Educational Services

Assist On Demand
Surveys
Li On-Call Consulting

Datapro
International
Northern Business
Information

1I'm interested in learning more about Datapro on CD-ROM •
Name

Title

Organization

Telephone

Address
City

State

Zip

DATA-ONLY APPLICATIONS

BYTE

BEST

W hen you need to communi-

Want the fastest in V.32bis?

cate with an installed base of network modems or use amodem

BEST OVERALL

AT&T Paradyne Comsphere 3830

for terminal emulation with a
The Comsphere combines top-notch performance with

mainframe, data throughput and

excellent usability. Its ability to handle DIE rates of

speed standards are your main

115.2 Kbps gives it the performance edge over the

concerns. Often, an installed base

Zyxel modems. Usability is excellent. The Comsphere

of corporate modems limits you

autobauds all the way to its top speed of 115.2 Kbps.

to less than cutting-edge speeds.

Its menus make configuration easy, but you will probably do fine with

The modems in this category are

the defaults. The Comsphere is designed to be easy to upgrade; we upgraded it from aV.32bis modem to a

the fastest devices supporting
standard modulations, and we

V.32terbo modem by downloading software over the phone. Its impaired-line performance was a perfect 100 percent, and its best-case throughput was near the top.

didn't factor in fax support.

PRICE

When choosing modems for

I-WAY THROUGHPUT 2-WAY THROUGHPUT IMPAIRED- LINE TEST
DIE RATE
(COPS) (COPS) (% OF THROUGHPUT) (KBPS)

OCE RATE
(KIPS)

these applications, dispense with

BEST

AT&T Paradyne Comsphere 3830 $795

31.3

30.7

100

115.2

19.2'

the fax and go all out for speed

RUNNER-UP

Zyxel U-1496Plus $989

32.0

31.3

99

76.8

19.2'

and performance. Modems with-

RUNNER-UP

Zyxel U-1496E

$469

31.8

31.2

99

76.8

16.8'

RUNNER-LIP

Zyxel U-1496EPlus $649

31.8

31.2

99

76.8

19.2'

RUNNER-UP

Motorola Codex 3260

$ 1095

29.3

30.5

99

57.6

14.4

RUNNER-UP

GVC FM1441144V

$399

31.7

30.6

99

57.6

14.4

seem anomalous, but modems

RUNNER-UP

The Complete PC Turbo Modem Plus $399

31.7

30.6

99

57.6

without fax capabilities are de-

RUNNER-UP

Motorola Codex 3260 Fast

29.7

28.6

99

115.2

out fax now tend to cost more
than modems with fax. This may

$ 1395

14.4
24'

signed for mission-critical dataonly applications. In this market,
features like leased- line support
and the ability to handle every

Need top V.32bis speed at
LOW COST

1101/1/

price?

GVC FM 144/144V

probable kind of telephone-line
The GVC FM144/144V is a low-cost alternative to the Comsphere. Its khaki

impairment matter more than fax

paint job won't win any design awards, but its blazing two-way throughput might.

capabilities, which would sim-

While most under-$400 V.32bis modems are underpowered for two-way applica-

ply go unused. This is not to say

tions, the GVC modem clearly has enough horsepower for the job; it has nearly

that modems that include fax

the speed of the Comsphere and the top Zyxels for V.32bis communication. It is

can't compete here: In fact, our

light on backbone features, however (e.g., it has leased-line but not automatic
dial backup). It provides fast fax with V.17 speeds and Class 1 support.

low-cost pick includes solid faxmodem capabilities. However,
fax support is more of anice
bonus than aselection maker.

BEST

GVC FM1441144V

PRICE

I-WAY THROUGHPUT 2-WAY THROUGHPUT
IMPAIRED-LINE TEST
Ill RAIE
DCE RAIE
(KIPS) (COPS) (% OF THROUGHPUT) (KIPS) (KIPS)

$399

31.7

30.6

99

57.6

14.4

RUNNER-UP The Complete PC Turbo Modem Plus

$399

31.7

30.6

100

67.6

14.4

judged modems only on their

RUNNER-UP USRobolics Sportster 14,400 Fax

$299

30.3

25.5

99

57.6

14.4

data capabilities and limited our

RUNNER-UP E-Tech UF0Mate P1414MX

$429

30.8

29.0

95

115.2

14.4

tests to modems running at

RUNNER-UP E-Tech UF0Mate P1496MX

$379

30.8

29.1

95

57.6

14.4

RUNNER-UP CMS Enhancements X14400 Ext. Fax

$399

31.6

30.6

85

67.6

14.4

RUNNER-UP CXR Telcom Action Fax 1445-FXD

$435

31.0

24.5

95

115.2

14.4

For these applications, we

V.32bis speeds. Throughput is
important for network bridges
and terminal-emulation applica-

Maximum DCE rate; test scores reflect modem's performance at 14.4 Kbps.

tions. We averaged two-way and
one-way speeds. We then fac-

care if your modem can handle

timum transmissions. Modems

line support; and dial backup, in

tored in results from the im-

more than that. You should care,

that let you change speeds, flow

case the leased line fails.

paired- line tests.

however, if you want to use the

control, or other options easily

modem as anetwork bridge.

from their display panels are a

We found that most V.32bis

The AT&T Comsphere is our
pick for best data-only modem.

modems can maintain high

We counted remote configu-

must for these installations. Like-

Its DSP-based design makes it

throughput in one direction, but

ration abilities highly. For ex-

wise, amodem's ability to auto-

extremely flexible. The unit we

relatively few can maintain high

ample, if you're attempting to

baud at its highest rate is essen-

tested was aV.32bis modem up-

throughput in two directions si-

send sales results from acash

tial for network communications.

graded to V.32terbo. The Com-

multaneously. Most file transfer

register to the corporate network,

Other important features are time

sphere achieves top performance

protocols transfer in only one di-

you won't have access to aPC

windows, so you can determine

and aperfect score on impaired-

rection at atime, so you may not

to configure the modems for op-

when to do your backups; leased-

line tests.
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HONORABLE MENTIONS
AT&T Pa radyne's
Comsphere 3830

Telebit's World Blazer

is designed around a

spoofing support. Its pioneering innovation in the area of

DSP, and its software

spoofing has already made it astandard in Unix shops. Its

resides in flash ROM.

support for heterogeneous environments is top-notch; you can

combines excellent one-way throughput with unpara leled

This gives it the dis-

pick your computing environment from one of mpre than a

tinction of being the

dozen sets of factory defaults.

only modem we tested
that allows instant remote upgrades. If you need to upgrade, you
just download new firmware directly off the data line. Other
modems, like the Dove Fax Pro, the Multi-Tech modems, and the
Intel Satisfaxtion/400e, let you upgrade using software, but you
can't do anything as radical as turn aV.32bis modem into one that
supports V.32terbo. For most modems, even bug fixes require
pulling the modem apart and replacing an EPROM.

Dubious Achievements
Our tests operate the modem

in error-correction, data-compression mode, which is how most users will

run them. So wh} do so many modems set the default to uncompressed, unreliable links? The Octocom Xpresso 8396A gets the prize for longest AT command string required to reach aregular configuration:
AT&F&Cl&I2&K2E1*El$G3&D2

E-Tech proclaims that its UF0Mate P1496MX modem supports 9600-bps
tax/9600-bps data transmissions. Closer inspection reveals that this is a2400bps modem that achieves 9600-bps speeds in the unlikely event of constant
4-to- 1V.42bis compression.

A few manufacturers

actually portrayed some modems as less than

they are. Manuals for the Zyxel modems ( U- 1496E, U-1496EPlus, and U1496Plus) failed to mention the proprietary high-speed modes of 16.8 Kbps and
19.2 Kbps. The Multi-Tech MT1432MU pocket modem's box mentions 9600bps fax capabilities; in fact, it can support 14.4-Kbps fax.

Don't try to share a phone line with

aZoltrix 144/144e modem—it can cause problems with other

modems on the same line even when it's turned off. The Zoltrix modem also creates an annoying clicking on the
phone line after being used with communication packages that fail to reset it (e.g., anything
that uses the Macintosh Communication Toolbox).
•"c7,ZZ,

Many pocket modems

have little in the way of

informative call- progress indicators. The Megahertz
P2144 dispenses with lights altogether, however,
delivering the inconvenience of an internal modem in an external package.

What's wrong with this picture?

Actually, the picture is cor-

rect: You must plug the line cord into the jack labeled "phone" and the
phone into the jack labeled "line" to get the Best Data Products Smart One
1442 to work.

1.90
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1-00
ANNUAL
WIN AWARD

anao, the technical leader in monitors has done
it again. In addition to being the top dioice of
today's graphics professionals and Windows
users, Nanao's award-winning FlexScan
F-Series monitors now have aremarkable
energy-saving system — Power Save.
Built into Nanao's new 17-inch FlexScan
F5.50EW and 21-inch F760AX/, Power Save has
been designed to work with all screen saver
software, induding Windows 3.1 and After Dark. Power
Save activates when the blank screen of the screen saver
appears, arming operating power to less than 8% of total
consumption. kcan also automatically power the monitor
down to astand-by mode when the computer is turned off.
The innovations add up to energy savings and longer

monitor life, and have placed Nanao at the forefront of the
Environmental Protection Agency's EnergyStar Program.
Both the F.5.501W and F760iW exhibit their superiority in many other ways, as wdl. Each Invar Shadow
Mask CRT has anew anti-reflective coating
that eliminates reflection of ambient illumination, without sacrificing the focus level and
brightness. Ultra-high resolutions with large
screens plus other features make them ideal for
CAD/CAM, DTP and Windows applications. On top of
that, they can power down. So when you're not working,
neither are they.
Nanao FlexScan monitors. Intelligently designed.
Incredibly useful. And now, built to help protect our
environment by reducing energy consumption.

FlexScan FSSOr

NANAO USA CORPORATION
23535 Teso Avenur„ Torrance, CA 90505
(310) 325-5202

NAN/10.
Superior In Every Detail
Circle 118 on Inquiry Card ( RESELLERS: 119).

1-800-800-5202

emitr't—.ng

MVP

iii

ra..1116.,99,
F340iW

ROLL

CALE

OF MODEMS

E
0

o

N

TESTED
MAX SPEEDS'

THROUGHPUT TEST RESULTS'
MANUFACTURER

MODEM

PRICE

1-WAY

2- WAY

IMPAIRED LINES'

DCE

AMT International Industries

Star 14421

$399

31.7

30.5

100

14.4

57.6

Hayes

Archtek America

SmartLink 9614AV

$399

29.1

16.0

97

14.4

57.6

Hayes

AT&T Paradyne

Dataport 14.4 Data Fax

$339

29.6

17.7

97

14.4

57.6

Hayes

ATI Technologies

9600ETC/E

$389

20.3

11.5

100

9.6

57.6

TIES

Best Data Products

Smart One 1442FX

$319

31.7

22.0

95

14.4

57.6

Hayes

14.4K External

$395

32.0

26.0

100

14.4

57.6

Hayes

gaiBoca Research

DIE

ESCAPES

BocaModem

O

Cambridge Telecom

Datasystem 1414XE

$269

29.4

16.4

97

14.4

57.6

Hayes

Cambridge Telecom

Datasystem 1414XP

$349

22.7

12.1

97

14.4

57.6

Hayes

Cambridge Telecom

Discovery 9632AX

$495

14.4

57.6

Hayes

Cardinal Technologies

14400V32bis

$399

31.7

22.1

92

14.4

57.6

Hayes

Cardinal Technologies

9600V42

$349

22.1

21.1

100

9.6

38.4

Hayes

CMS Enhancements

X14400 Ext. Fax

$399

31.6

30.6

85

14.4

57.6

CXR Telcom

Action Fax 1445-FXD

$435

31.0

24.5

95

14.4

115.2

Digicom Systems

Scout Plus

$289

30.0

24.2

85

14.4

57.6

TIES

Dove Computer Corp.

Dove Fax Pro

$449

31.7

22.1

97

14.4

57.6

Hayes

__.

--,

TIES
Hayes

Global Village Communications

Teleport Gold

$499

29.5

16.8

97

14.4

57.6

Hayes

Global Village Communications

Teleport Silver

$499

29.5

16.8

97

9.6

38.4

Hayes

GVC Technologies, Inc.

FM144/144V

$399

31.7

30.6

99

14.4

57.6

Hayes

Hayes Microcomputer Products

Accura 144/Fax 144

$339

31.2

18.3

95

14.4

57.6

Hayes

Hayes Microcomputer Products

Optima 144

$499

31.2

18.3

95

14.4

57.6

Hayes

Hayes Microcomputer Products

Optima 96 + Fax 96

$479

19.8

19.1

95

9.6

38.4

Hayes

Hayes Microcomputer Products

Ultra 144

$999

26.7

13.9

97

14.4

38.4

Hayes

Hayes Microcomputer Products

Ultra 96

$899

20.4

13.7

99

9.6

38.4

Hayes

Intel Corp.

Satisfaxtion/400e

$499

31.4

24.6

92

14.4

57.6

Hayes

Microcom

DeskPorte

$499

31.3

19.5

95

14.4

57.6

Hayes

Microcom

OX/4232bis

$699

31.7

19.9

99

14.4

57.6

Hayes

Microcom

OX/4232bis+

$899

32.4

20.4

84

9.6

57.6

Hayes

Motorola Codex

3220 Plus

$795

29.6

16.7

100

14.4

38.4

Hayes

Motorola Codex

3260

$1095

29.3

30.5

99

14.4

57.6

Hayes

Motorola UDS

FasTalk Fax32bx

$845

32.2

29.5

100

9.6

57.6

Hayes

Multi-Tech Systems

MT1432BA

$799

31.4

21.4

99

14.4

57.6

TIES

Multi-Tech Systems

MT932BA

$749

21.2

16.7

100

9.6

38.4

TIES

NEC

N9635E Plus

$1199

29.7

27.4

84

14.4

38.4

Hayes

Octocom Systems

Xpresso 8396A

$1095

27.3

14.5

100

14.4

38.4

Hayes

Penril DataCom Networks

DX144

$595

31.0

26.3

100

14.4

115.2

Hayes

Practical Peripherals

PM14400FXMT

$299

31.3

20.1

95

14.4

57.6

Hayes

Practical Peripherals

PM14400FXSA

$549

31.4

24.1

95

14.4

57.6

Hayes

Practical Peripherals

PM9600FXMT

$249

21.6

20.1

95

9.6

38.4

Hayes

'Results of tests are measured in Kbps.
Maximum transfer rate in Kbps.
'Percentage of throughput.
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'Unable to run our tests; problem was unresolved at press time.
=BYTE Best.

FAX SUPPORT
CLASS 1

CLASS 2

Y.17

SOFTWARE
( DOS; WINDOWS; MAC)

WARRANTY
(YEARS)

PHONE

TOLL- FREE NO.

Yes

No

Yes

QuickLink Fax; QuickLink Fax; QuickLink II

5

( 714) 375-0306

Yes

No

Yes

BitFax, ArchCom; ArchFax Plus, ArchCom;

2

(818) 912-9800 (800) 368-5465

INQUIRY NO.

None

1113
1114

QuickLink II
Yes

No

No

QuickLink II; QuickLink II; QuickLink II

Yes

No

No

None; none; none

Lifetime (813) 530-2000 (800) 484-33331115
5

( 416) 756-0718

Yes

Yes

Yes

QuickLink II; WinFax; Microphone, STF

2

(818) 773-9600 (800) 632-2378

Yes

Yes

Yes

Relay/PCLE, FaxWorks; Relay/PCLE.

5

( 407) 997-6227

None1118

Yes

Yes

Yes

BitCom/BitFax; BitCom/BitFax; none

5

(408) 980-0885

None1119

Yes

No

Yes

BitCom/BitFax; BitCom/BitFax; none

5

(408) 980-0885

None1120

Yes

Yes

No

ABC Fax; BitCom/BitFax; none

5

(408) 980-0885

None

1121

Yes

Yes

Yes

QuickLink II Fax; QuickLink II Fax;

Limited ( 717) 293-3000

None

1122

Limited (717) 293-3000

None1123

None1116
1117

FaxWorks; QuickLink II, STF Fax

QuickLink IIlifetime
No

No

No

QuickLink Il; QuickLink II;
QuickLink IIlifetime

No

Yes

No

Yes

Yes

Yes

Yes

No

No

QuickLink II; none; QuickLink ll

1

(714) 222-6000

None

1124

FaxMaker, Comit; FaxMaker, Comit; none

5

(408) 435-8520

None

1125

DOSFax Lite; WinFax Lite; Microphone LC,

5

( 408) 262-1277 (800) 833-89001126

3

(919) 343-5600 (800) 849-3297

STF Fax
Yes

No

No

None; none; AppleTalk remote switching

1127

software, SFT Fax, Dove PhoneWare Lite
Yes

No

Yes

None; none; Global Fax with OCR

5

(415) 390-8200 (800) 736-48211128

Yes

No

No

None; none; Global Fax

5

(415) 390-8200 (800) 736-4821

No

Yes

Yes

QuickLink II; WinFax Lite; Microphone, STF

5

( 201) 579-3630 ( 800) 289-482130

Yes

No

Yes

Smartcom EZ, EZ Fax; none; Smartcom, Fax

2

(404) 840-9200

None

Yes

No

Yes

Smartcom EZ, EZ Fax; none; Smartcom, Fax

2

( 404) 840-9200

None1349

Yes

No

Yes

Smartcom EZ, EZ Fax; none; Smartcom, Fax

2

(404) 840-9200

None

1350

No

No

No

Smartcom EZ, EZ Fax; none; Smartcom, Fax

2

( 404) 840-9200

None

1347

No

No

No

Smartcom EZ, EZ Fax; none; Smartcom, Fax

2

(404) 840-9200

None

1348

Yes

No

Yes

CrossTalk, Satisfaxtion, Faxability Plus;

3

( 503) 696-8080 ( 800) 538-3373

1351

11
1
129

1346

CrossTalk, Satisfaxtion, Faxability Plus; none
Yes

No

No

None; WinFax Lite; none

1

(617) 551-1000 (800) 822-8224

1354

No

No

No

None; none; none

1

( 617) 551-1000 (800) 822-8224

1352

No

No

No

None; none; none

1

(617) 551-1000 (800) 822-8224

1353

No

No

No

None; none; none

2

( 508) 261-4000 (800) 446-6336

1356

No

No

No

None; none; none

2

(508) 261-4000 (800) 446-6336

1355

Yes

No

Yes

None; none; none

2

(205) 430-8000 (800) 451-23691370

No

Yes

Yes

MultiExpress, MultiExpress-Fax; none;

5

(612) 785-3500 (800) 328-9717

5

(612) 785-3500 (800) 328-97171358

1357

QuickLink II
No

Yes

No

MultiExpress, MultiExpress-Fax; none;
QuickLink II

No

No

No

None; none; none

1

(214) 518-5000 (800) 222-4632

No

No

No

None; none; none

2

( 508) 441-2181 ( 800) 989-88881360

Yes

Yes

Yes

None; none; none

2

Yes

Yes

Yes

QuickLink II Fax Win/DOS; QuickLink II

1359

( 301) 921-8600 (800) 473-6745

1361

Lifetime ( 805) 497-4774 ( 800) 442-4774

1363

Lifetime (805) 497-4774 (800) 442-4774

1362

Lifetime ( 805) 497-4774 (800) 442-4774

1364

Fax Win/DOS; QuickLink II Fax
Yes

Yes

Yes

QuickLink II Fax Win/DOS; QuickLink II Fax
Win/DOS; QuickLink II Fax

Yes

Yes

No

QuickLink II Fax Win/DOS; QuickLink Il
Fax Win/DOS; QuickLink II Fax
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ROLL CALL OF MODEMS

TESTED

THROUGHPUT TEST RESULTS'
MANUFACTURER

o

to

0

N

MODEM

PRICE

MAX SPEEDS'

1- WAY

2WAT

IMPAIRED LINES'

BCE

OTE

ESCAPES

9.6

57.6

Hayes

Supra Corp.

Supra Fax Modem v.32 $380

22.1

21.0

100

Supra Corp.

Supra Fax Modem v.32 bis $380

31.7

21.8

92

14.4

57.6

Telebit Corp.

T3000

$949

31.1

23.1

93

14.4

57.6

TIES

The Complete PC

Turbo Modem Plus

$399

31.7

30.6

100

14.4

57.6

Hayes

Twincom

14.4/DF

$399

31.7

22.1

89

14.4

57.6

Hayes

USRobotics

Courier V.32bis Fax

$795

30.2

25.6

99

14.4

57.6

TIES

USRobotics

Sportster 14,400 Fax

$299

30.3

25.5

99

14.4

57.6

TIES

USRobotics

Sportster 9600 Fax

$249

20.9

20.4

100

9.6

38.4

TIES

VenTel

EC144Fax

$599

31.7

21.8

95

14.4

57.6

Hayes

Western Datacom

WorldCom V.32bis

14.4

115.2

Hayes

Xycomm Technologies

QuickComm Spirit II

Zoom Telephonics

VFXV32

Zoom Telephonics

VFXV32bis

5695

Hayes

$249

30.2

24.2

83

14.4

57.6

Hayes

$269

22.1

21.0

100

9.6

38.4

Hayes

$349

31.7

22.0

97

14.4

57.6

Hayes

E-Tech Research

UF0Mate P1414MX

$429

30.8

29.0

95

14.4

115.2

E-Tech Research

UF0Mate P1496MX

$379

30.8

29.1

95

14.4

57.6

TIES

Hayes Microcomputer

Optima 144 Pocket

$599

31.2

18.3

95

14.4

57.6

Hayes

TIES

Products
Megahertz

P2144

$499

32.0

26.1

97

14.4

57.6

Hayes

Microcom

MicroPorte 4232bis Fax $699

31.9

19.7

86

14.4

57.6

Hayes

Multi-Tech Systems

rer1432MU

$699

31.4

21.4

99

14.4

57.6

TIES

$499

31.3

20.3

95

14.4

57.6

Hayes

$499

30.8

29.1

95

14.4

57.6

TIES

gik Practical Peripherals
Twincom

Voyager

USRobotics

WorldPort14,400 Fax

$649

30.1

28.0

98

14.4

57.6

TIES

USRobotics

WorldPort 9696 Fax/Data $549

20.1

19.7

99

9.6

57.6

TIES

Zoltrix

144/144e

S239

317

221

85

14.4

57.6

Hayes

$795

liakAT&T Paradyne

Comsphere 3830

43.4

40.3

98

19.2

115.2

Hayes

3260 Fast

$1395

53.4

38.4

90

24

115.2

Hayes

Telebit Corp.

WorldBlazer

$1099

38.5

23.1

97

23

115.2

TIES

USRobotics

Courier Dual Standard $ 1295

32.1

25.6

92

16.8

57.6

TIES

Zyxel

U- 1496E

$469

36.6

33.3

95

16.8

57.6

Proprietary

Zyxel

U-1496EPlus

$649

40.6

39.2

94

19.2

76.8

Proprietary

Zyxel

U-1496Plus

$989

40.6

39.2

97

19.2

76.8

Proprietary

vieMotorola Codex

E
0

PM14400FX PKT

'Results of tests are measured in Kbps.
'Maximum transfer rate in Kbps.
'Percentage of throughput.

1.94

'Unable to run our tests; problem was unresolved at press time.
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FAX SUPPORT
CLASS 1
Yes

CLASS 2
Yes

—

SOFTWARE
11.17 ( DOS; WINDOWS; MAC)
No

WARRANTY
(YEARS)

Comit DOS/Windows, FaxTalk; WinFax Lite;

PHONE

TOLL- FREE NO.

INQUIRY NO.

5

(503) 967-2400 (800) 727-8772

1366

5

( 503) 967-2400 (800) 727-8772

1365

STF Fax, Microphone
Yes

Yes

Yes

Comit DOS/Windows, FaxTalk; WinFax Lite;
STF Fax, Microphone

No

Yes

No

None; none; none

2

(408) 734-4333 (800) 835-3248

1367

No

Yes

Yes

CrossTalk, RapidFax; RapidFax; BitFax,

7

(408) 434-0145 ( 800) 229-1753

1368

2

(919) 395-6100 (800) 666-2496

1369

2

( 708) 982-5010 (800) 342-5877

1371

5

(708) 982-5010 (800) 342-5877

1372

5

( 708) 982-5010 (800) 342-5877

1373

5

(408) 436-7400 (800) 538-5121

1374

1

(216) 835-1510 (800) 262-3311

1375

(214) 732-0255 (800) 551-6166

1376

7

( 617) 423-1072 ( 800) 666-6191

1378

7

(617) 423-1072 (800) 666-6191

1377

Microphone
Yes

Yes

Yes

QuickLink II; QuickLink II with OCR; QuickLink II
or QuickLink Data and STF Fax

Yes

No

No

Blast Fax; WinFax Lite; Apple Talk scripts
on BBS

Yes

No

Yes

Blast Fax; WinFax Lite; AppleTalk scripts
on BBS

Yes

No

No

Blast Fax; WinFax Lite; AppleTalk scripts
on BBS

Il Fax; none; QuickLink Il Fax

Yes

Yes

Yes

QuickLink

Yes

Yes

Yes

QuickLink Il Fax; QuickLink Il; none

Yes

No

No

QModem Lite, DOS Fax Lite; WinFax

Lite;

Lifetime

none
Yes

Yes

Yes

MTez with ExprèssFax Protocols & Emulations;
WinFax Lite; STF Fax, Microphone LT Data

Yes

Yes

Yes

MTez with ExpressFax Protocols & Emulations;
WinFax Lite; STF Fax, Microphone LT Data

No

Yes

Yes

QuickLink Il; QuickLink Il; QuickLink II

2

( 408) 730-1388 ( 800) 328-5538

1379

No

Yes

No

QuickLink Il; QuickLink Il; QuickLink Il

2

(408) 730-1388 (800) 328-5538

1381

Yes

No

Yes

Smartcom EZ, EZ Fax;

2

(404) 840-9200

1382

none;

None

Smartcom, Fax
No

Yes

Yes

Eclipse Fax; WordPerfect MTEZ; none

5

(801) 272-6000 (800) 527-8677

1383

Yes

No

No

DOSFax Lite; WinFax Lite; none

1

( 617) 551-1000 ( 800) 822-8224

1380

No

Yes

Yes

MultiExpress, MultiExpress-Fax; none;

5

(612) 785-3500 (800) 328-9717

1384

QuickLink Il
Yes

Yes

Yes

OuickLink Il Fax Win/DOS; OuickLink Il

Lifetime

(805) 497-4774

(800) 442.4774

1385

Fax Win/DOS; QuickLink Il Fax
No

Yes

No

QuickLink Il; QuickLink Il with OCR;

2

(919) 395-6100 (800) 666-2496

1386

2

(708) 982-5010 ( 800) 342-5877

1387

2

(708) 982-5010 (800) 342-5877

1388

5

( 510) 657-1188

1389

QuickLink Il or QuickLink Data and STF Fax
Yes

No

Yes

Blast Fax; WinFax Lite; AppleTalk scripts
on BBS

Yes

No

No

Blast Fax; WinFax Lite; AppleTalk scripts
on BBS

Yes

Yes

Yes

BitFax for DOS. BitCom for DOS; BitFax for

None

Windows, BitCom for DOS; none
No

No

No

None; none; none

2

( 813) 530-2000 (800) 484-3333

No

No

No

None; none; none

2

(508) 261-4000 (800) 446-6336

1105
1106

No

Yes

No

None; none; none

2

(408) 734-4333 (800) 835-3248

1108

Yes

No

No

Blast Fax; WinFax Lite; AppleTalk scripts

2

(708) 982-5010 (800) 342-5877

1109

on BBS
No

Yes

Yes

ZVoice/Fax; ZVoice/Fax; ZVoice/Fax

5

(714) 693-0808 (800) 255-4101

1110

No

Yes

Yes

ZVoice/Fax; ZVoice/Fax: ZVoice/Fax

5

( 714) 693-0808 ( 800) 255-4101

1111

No

Yes

Yes

ZVoice/Fax; ZVoice/Fax; ZVoice/Fax

5

(714) 693-0808 (800) 255-4101

1112
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From parallel 860s, to coprocessors and workstations-

NDP Fortran Drives
Them All!
TM

M

icroway's industry- leading
32-bit Fortran produces the
highest quality numeric code and
supports all x86 operating systems,
processors and numeric devices.
NDP Fortran was used to port
industry standards like SRAC's
COSMOS/M to the 486 and is
required to use AspenTech's ASPEN
PLUS, IBM's OSL, and Fluid Dynamics'
FIDAP. The compiler uses advanced numeric optimizations
and instruction scheduling which favor fast numerics and
RISC devices.
NDP Fortran, CIC++, Pascal
and our new Fortran 90
for the 386, 486,
Pentium, and 860 run
under either Extended
DOS, OS/2, NT, UNIX
V.3/4, SOLARIS, or
COHERENT.
The extended DOS
compilers feature GREX, Microway's proprietary deviceindependent graphics library. To run large applications on
DOS, our VCPI-based, demand paged virtual memory is
superior to all alternatives. We also offer DPMI support for
the OS/2 and the Windows DOS Prompt Box. The OS/2
compilers include support for OS/2's 32-bit graphics engine.
Microway's NDP Fortran 90 is afull implementation of the
ANSI Fortran 90, which includes the entire array syntax
notation, dynamic memory allocation, module definitions,
and acomplete library of intrinsics. Call for your free demo
disk and white paper.

I

fyou plan to use a386, 486, 860 or Pentium and require
portability across operating systems, numeric speed,
precision and superior technical support, then NDP Fortran,
CI
C++ or Pascal is the only solution.

Microway®

QuadPuter ®-860. .. 200 Megaftops
The 200 megaflops of Microway's QuadPuter-860 are optimally
harnessed using NDP Fortran-860, libraries from IMSL, NAG
and KUCK, and the PSR Vectorizer.

IGABOX'
Microway can build
you acustomized one
gigaflop NFS computational server using
five QuadPuters®
running in one of our
industrial grade Towers
for under $50K. We
also configure less
expensive 486 workstations. All feature
industrial grade American power supplies
based on Todd cores
and flow- through
filtered cooling.

To learn why more government research labs, universities
and engineers worldwide specify "Microway" call our
Technical Support Department at 508-746-7341 or any of
the international representatives below.

Technology You Can Count On

Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678
U.K. 081-541-5466 • Germany 069-752023 • Greece 01-291-5672 • India 11 681 0645 • Israel 3-751-2929
Italy 2-749-0749 • Japan 079 822 5855 • Poland 22-414115 • Portugal/Spain 1-60 4049 • Russia 095 155 030

Hands On Under the Hood

Inside MS-DOS
The developers celf MS-DOS 6 describe the operating system's
memory optimization and disk-compression technology
BENJAMIN W. SLIVKA, ERIC STRAUB,
AND RICHARD FREEDMAN

.11

. he two most interesting features of the newly
released MS-DOS 6Upgrade are Microsoft's
new MemMaker memory optimization and
DoubleSpace on-the-fly disk-compression
technology.
MemMaker automatically scans all device drivers and
TSR programs in your AUTOEXEC.BAT and CONFIG.SYS files, scans the upper-memory area, and determines the most efficient way to load these files into available UMBs (upper-memory blocks). A new EMM386
allows MemMaker to recover up to 100 KB of additional UMB space.
DoubleSpace effectively doubles your available disk
space by compressing the contents of your hard disk.
DoubleSpace works in the background, decompressing
files as applications request them and then
compressing the files when they are saved
to disk.
Both technologies mark an advance in
MS-DOS by integrating memory management and file compression tightly into the
core operating system.
MemMaker
We designed MemMaker with three goals
in mind: safety ( i.e., reliability), ease 01
use, and optimum use of memory resources.
When we had to make trade-offs, we gave
safety and ease of use higher priority than
optimization.
During memory optimization. MemMaker reboots the system twice. The first
pass is for detecting the size of all device
drivers and programs in CONFIG.SYS and
AUTOEXEC.BAT ( it does this by adding
the SIZER command to each line containing adevice driver or program). The second
pass is for loading these drivers and programs in the optimal upper-memory configuration. Our primary goal was safety,
yet we think it's impossible to design amemory optimizer that will never hang, since certain device drivers
and programs do not function properly when loaded into
upper memory. Our solution was to implement astate
model that tracks the optimization process and lets MemMaker recover gracefully should the system hang during
the optimization process.
If MemMaker incorrectly maps over acritical piece of
memory used by adapter ROM, the system may hang

while restarting. MemMaker's state model automatically detects this situation when the system restarts, and it lets
you undo all changes or try amore conservative mapping algorithm that creates less upper memory but may
avoid the conflict. MemMaker recovers in asimilar way
if adevice driver or program hangs when loaded into
upper memory (or if it hangs as aresult of another driver's or program's attempt to load into upper memory).
Each time it runs, MemMaker creates aMEMMAKER.STS file to hold the information it gathers during optimization, such as driver size information. The STATE=
line in MEMMAKER.STS tracks the current state of the
optimization process. MemMaker modifies this line many
times during optimization as it passes certain milestones,
such as completing the first reboot pass.
Before each reboot, MemMaker inserts the statement
DEVICE=C:\DOS\CHKSTATE.SYS /S:STATEARG
as the first line in CONFIG.SYS. STATEARG defines the

state that appears in MEMMAKER.STS when CHKSTATE.SYS loads and all is well. If CHKSTATE.SYS
detects amismatch between STATEARG and the state in
MEMMAKER.STS when loading, MemMaker halts optimization and takes action. Since CHKSTATE.SYS is the
first driver loaded in CONFIG.SYS, it can load and take
appropriate action when you reboot after asystem hang.
MemMaker removes the CHKSTATE.SYS line from
CONFIG.SYS after it completes the optimization.
continued
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Optimum Balance
MemMaker's optimization process does not automatically configure the 32-KB upper-memory area from B000—B7FF for two
reasons: Super VGA boards use this space, and MemMaker can't
always detect the presence of aSuper
VGA board.
We also did not implement the FlexFrame/Stealth feature that some other
memory managers offer. This feature
enables a386 memory manager to load
adevice driver or TSR into aUMB that
would otherwise not be large enough to
hold the device driver. This feature takes
advantage of the fact that the initial size
of most device drivers and TSRs is larger than the final size.
Benjamin W. Slivka
The difference between these two
sizes is usually due to initialization code that can be discarded after the driver or TSR has been initialized. The trick is to detect a
region of ROM or device adapter RAM adjacent to atarget UMB
that is not used while the particular device driver is loading. If the
memory manager can find such an adjacent region, it maps this
region with RAM temporarily, loads the device driver, and initializes it. Once the driver or TSR shrinks down to asize that
can fit in the UMB space, the memory manager restores the original ROM or adapter RAM mapping.
The drawback here is that you may later add adriver, TSR, or
board to the computer that invalidates the adjacent memory region
selected. Unless you reoptimized at that point, the system would
probably hang, and the problem would be difficult to diagnose.
DoubleSpace
DoubleSpace uses an on-the-fly LZ (Lempel-Ziv) compression algorithm that doubles— or nearly doubles—available disk space
on atypical hard drive. DoubleSpace provides this increased
disk capacity in amanner that is as compatible, easy to use, and

Eric Straub

safe as possible. Since disk compression
is afile-system technology, we focused
on integrating DoubleSpace into the MSDOS file system.
LZ compression lies at the heart of
DoubleSpace. Lempel and Ziv wrote a
landmark paper, LZ77, on lossless data
compression (see "A Universal Algorithm for Sequential Data Compression"
in IEEE Transactions on Information
Theory, vol. IT-23, no. 3, May 1977)
and proved that you can achieve nearly
optimal compression without any knowl-

edge of the type of data being handled. Quite simply, if arepetition is found, it is represented by referring back to any early occurrence in the data block of the same data.
For example, consider the following string.
1234

56 7 8901234567890123456789012345678901234

The rain in Spain falls mainly on the plain.

According to LZ77, you can represent this in acompressed
form by writing out acombination of explicit bytes and matches
that refer back to aprevious portion of the input. For this example, you would produce the following:

11.018
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The rain <3,3>Sp<9,4>falls m<11,3>ly on
t<34,3>pl<15,3>.
Here, <offset,length> indicates that you should move back
offset bytes in the input string and copy length bytes. As another example, given the compressed data 0<1,200>l<1,100>
2<1,50>, the uncompressed data would be 0...01...12...2 ( i.e.,
201 O's, followed by 101 l's, followed by 51 2's).
To create an LZ77 scheme suitable for DoubleSpace, we constructed an algorithm that found good matches quickly and used
very little data space. Since DoubleSpace is apart of every disk
read and write on acompressed drive, it must be fast. And since
it's resident in memory at all
times, it must be small. We
also needed to choose an encoding scheme that produced
good compression but was
easy to both encode and decode.
11
The final result is agood
compromise. The performance
—Richard Freedman
impact of DoubleSpace is, on
average, in the range of 5percent to 15 percent slower than
the performance of an uncompressed drive. But few users
notice any change in performance. DoubleSpace requires
43 KB of memory and can be
loaded high. The compression
ratio ranges from about 1.4 to
1for executable files, to 2to
1for spreadsheet and word processing files, to more than 3to 1for
bit maps and other redundant files.

"Safety and ease
of use were
the top priorities in
MemMaker's design.

The CVF Approach
Like many commercial thirdparty on-the-fly data-compression
programs, DoubleSpace stores all compressed data in asingle
file—what we call aCVF (compressed volume file)—that appears to be aseparate logical drive. A normal FAT (file allocation
table) drive can be converted into aDoubleSpace drive, and the
conversion process occurs in place without any disk reformatting
or repartitioning. A system can have up to 255 CVFs; aCVF
can hold up to 512 MB of data (that's the uncompressed value).
A CVF implementation has several advantages over automatic file-by-file compression. Since it stores compressed data at
the cluster level, MS-DOS doesn't have to decompress the entire
file to randomly read or write to it. The CVF approach also doubles the reported size of the hard disk while reporting the uncompressed sizes of individual files. The file-byfile approach, by
contrast, reports the same total disk size as before, while reporting the compressed size of individual files.
Since files, unlike hard disks, travel between systems, changes
in their reported sizes as they are decompressed and copied to another location can create knotty compatibility problems. And
since DoubleSpace effectively simulates astandard FAT drive
structure, existing disk tools work with aDoubleSpace drive.
Finally, since DoubleSpace stores clusters on asector basis, the
CVF approach solves the problem of cluster slack: Small files,
even if they are not compressible, are stored in as few 512-byte
sectors as possible, rather than taking afull cluster as they would
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on anormal FAT drive.
Some users worry that aCVF might
be less safe than the normal FAT file system, because it puts everything in one
file. Actually, aCVF is no more susceptible to damage than anormal FAT drive.
Both contain aFAT, aroot directory, subdirectories, and sectors that store actual
file data; the CVF also has an additional
data structure (called the MDFAT) that
allows for optimal space allocation.
As with aFAT drive, one bad sector
in aCVF means that you lose just the file
(or aportion of it) that contains the bad
sector. A damaged FAT, root directory, or
subdirectory sector is amore serious problem, but these risks exist for both FAT
drives and DoubleSpace drives.

ure "DoubleSpace Data Structures"). The
MDBPB contains an MS-DOS BPB as
well as fields that describe the rest of the
Uncompressed
DoubleSpace
CVF.
(drive H)
(drive C)
The BitFAT indicates which sectors
I Boot sector
MDBPB
in the sector heap are in use ( I ) or free
(1 sector)
(1 sector)
(0). Its size depends on the maximum
CVF size (which is stored in the MDBPB
BitFAt -.
FAT
(size varie
and chosen at the time the CVF is creat,
(size varies)
ed). MS-DOS 6rebuilds the BitFAT each
time it mounts the CVF ( including when
MDFAT
the system restarts) by scanning the MD(size varies)
Root directory
FAT. This process verifies the integrity
(size varies)
Boot sector
of both the MDFAT and the BitFAT.
File space
(1 sector)
The MDFAT is atable of 4-byte entries that map each FAT cluster to sectors
CVF
in the sector heap. Each entry points to
(size varies
the location in the sector heap that contains the data for the cluster, the comRoot direct'
(32 sectors
Inside the CVF
pressed and uncompressed length of the
A DoubleSpace CVF uses the naming
cluster, whether the data is compressed,
Sector head
(compress
convention DBLSPACE.nnti, where nnn
and whether the cluster is in use. If
file space) >
is anumber between 000 and 254 that
DoubleSpace can't compress acluster,
represents the CVF's sequence number.
it stores the data uncompressed to avoid
DoubleSpace uses sequence number 000
wasting space and to improve read speed.
when the CVF is created by compress- DoubleSpace uses the same data structures as an
The boot sector in the CVF is present
uncompri ,.v.w il hard drive but adds several new
ing the contents of an existing drive ( as
for compatibility only; MS-DOS 6does
structures that allow data to be stored at the sector
opposed to creating an empty CVF from level, rather than by cluster.
not use it to boot the system. However,
free space). When DoubleSpace mounts
this sector is returned when MS-DOS
aDBLSPACE.000 CVF, it refers to the CVF using the drive letreads sector 0from the compressed volume.
ter of the host drive— which is most often C—and refers to the
DoubleSpace uses astandard MS-DOS root directory ( 512
host drive using anew drive letter (the default is H).
entries of 32 bytes each) and replaces the usual cluster file-space
The CVF's internal data structures include the MDBPB ( Miarea of anormal FAT drive with asector heap. Unlike anormal
crosoft DoubleSpace BIOS parameter block), the BitFAT, MDFAT drive, where file space is allocated in units of acluster,
FAT, boot sector. FAT, root directory, and sector heap (see the figDoubleSpace allocates sector-heap space in units of asector.

DoubleSpace Data Structures

FAT 1

continued

How DoubleSpace Stores Data
Root directory
Name

FAT
Size (
KB)

Cluster

MY_DIR

dir

37

README.TXT

12

42

•
•
•
-1"
-37

<eof>

u

16

16

1002

e

16

7

200

•
•
•
42
MY_DIR directory
Name

Size (
KB)

BRICK.ZIP

43

I

16

43 <eof>

24

Cluster-\

65

•
•
•

66

67

67 <eof>
= Flag uncompressed (u) or compressed (c
us = Uncompressed sector count
cs = Compressed sector count
sec = Sector number

•
•
•

612

•
•
•

•
•
•

•
•
•

•
•
•

628

u

16

16

612

660

u

16

16

628

16

16

644

_ ... 1002

•
•
•

•
•
•

1018

u
•
•
•

•
•
•

644

On aDoubleSpace drive, files and subdirectories map through the FAT and MDFAT to the sector heap. DoubleSpace stores files by sector rather than
kv cluster, and the MDFAT provides the link between the uncompressed logical clusters in the FAT and the compressed data in the sector heap's
physical sectors. README.TXT uses two clusters that compress from 32 to 13 sectors in the sector heap. BRICK.Z1P can't be compressed,. it's flagged
as uncompressed in the MDFAT and uses afull /6sectors per cluster.
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When DoubleSpace requires disk space, it allocates one or more free sectors from the sector heap
and sets the corresponding bits in the BitFAT to
indicate that the sectors
are in use.

Contents of aCompressed Drive
Compressed
volume
(drive C)

Uncompressed
boot volume
(drive H)

unique internal structures
(the MDBPB, BitFAT,
MDFAT, and sector heap).

The Boot Process
We integrated Double10.SYS
Space into MS-DOS by
MSDOS.SYS
eel
making the compression
DBLSPACE.BIN
4'errioteinli
DBLSPACE.INI
system, DBLSPACE.BIN,
DBLSPACE.000
FAT-Compatible
a kernel file. Because
A DoubleSpace drive apDoubleSpace doesn't load
pears to the MS-DOS file
as adevice driver from
system as anormal FAT
CONFIG.SYS, you don't
drive and has similar onneed to have two copies of
disk structures. The key
CONFIG.SYS and AUdifference is how DoubleTOEXEC.BAT (one on
Space stores subdirectory
the CVF and one on the
data and data clusters (see
uncompressed disk). You
the figure "How Doublealso don't need to mainSpace Stores Data"). On
tain duplicate copies of all
aFAT drive, MS-DOS
files that are referenced in
uses asimple multiplicaCONFIG.SYS and AUtion formula to translate a The DBLSPACE.BIN kernel file executes from the boot drive immediately after 10.SYS
TOEXEC.BAT (which are
FAT cluster number to a and MSDOS.SYS. Drive C then becomes the CVF, and the boot volume becomes drive H. called boot files), synThe latter contains DoubteSpace's hidden files. Note that 10.SYS and MSDOS.SYS are
logical sector number on
chronize changes to these
duplicated on the CVF for application program compatibility
the drive containing the
files, or swap drive letters
cluster's data. Using aDoubleSpace drive. MS-DOS 6finds cluspartway through processing CONFIG.SYS.
ter data by looking at the MDFAT entry that corresponds to the
On asystem without DoubleSpace, the boot process begins
requested FAT cluster.
when the CPU executes the ROM BIOS and loads the MBR
Suppose an application calls MS-DOS to read file data. MS(master boot record). The MBR searches the partition table for the
DOS finds the FAT cluster containing the desired data— call it
active partition and loads that partition's boot sector. The boot
cluster X— and then calls DoubleSpace to read this cluster. Dousector then loads 10.SYS and initializes MSDOS.SYS. Finally,
bleSpace examines the MDFAT entry for cluster X, finds the
CONFIG.SYS and AUTOEXEC.BAT execute.
sector heap location for cluster X's sectors, reads those sectors into
In aDoubleSpace system, DBLSPACE.BIN loads right after
an internal buffer, decompresses them ( if necessary), and returns
MSDOS.SYS initializes. DBLSPACE.BIN then reads the inicontrol to MS-DOS.
tialization parameters from DBLSPACE.INI and mounts the
The cluster size varies on uncompressed hard drives, but a CVFs indicated in the ActivateDrive=X,Yn line. At this
DoubleSpace drive always has 8-KB clusters. Therefore, the
point, the uncompressed drive C becomes drive H, and C
number of sectors read from the sector heap can range from one
becomes the CVF ( see the figure "Contents of aCompressed
(if the cluster was compressed to aratio of 16 to 1) to 16 ( if the
Drive"). DBLSPACE.BIN looks for DBLSPACE.INI first on
cluster was not compressed).
the boot drive and then on the CVF. If it doesn't find the file,
Operations such as creating afile, deleting afile, and searchDBLSPACE.BIN unloads itself from memory.
ing the disk for aparticular file work exactly the same way on a
Since DBLSPACE.BIN does not load when DoubleSpace
DoubleSpace drive as they would on aFAT drive. The only difdrives are absent, you can put DBLSPACE.BIN on every bootference is that reading asubdirectory or data cluster requires
able MS-DOS 6drive without fear of wasting valuable memory
alookup in the MDFAT table, and probably decompression
space. And since the configuration information remains in DBLas well.
SPACE.INI on the hard drive, you can boot an MS-DOS 6sysDisk utilities are another matter. Any program that uses normal
tem that uses DoubleSpace from aboot floppy disk that contains
MS-DOS INT 21h file I/O operation's or INT 25h/26h direct- DBLSPACE.BIN. and the DoubleSpace drives will mount corsector read and write operations will see aDoubleSpace drive
rectly.
as anormal FAT drive. However, the data for acontiguous range
The next step is to load DoubleSpace into aUMB. The kernel
of clusters on aDoubleSpace disk is most likely not stored conapproach created its own problems here: DBLSPACE.BIN loads
tiguously in the sector heap. That means that disk defragmenters
before the system's 386 memory manager loads in CONFIG.SYS,
that haven't been updated to support MS-DOS 6will work safeso no UMBs are available at load time. We solved this problem
ly but won't produce physically contiguous files. ( Many such
by writing ashort program, DBLSPACE.SYS, and by adding
products have already been upgraded to support DoubleSpace.)
code to DBLSPACE.BIN so that DoubleSpace can relocate itself
DoubleSpace's own disk utilities, CHKDSK and DEFRAG, opinto upper memory. DBLSPACE.SYS loads from CONFIG.SYS
erate in two phases when applied to aDoubleSpace drive. They
after EMM386.EXE and HIMEM.SYS and contains the line DEfirst perform the same operations they would perform on anorVICEHIGH=C: \ DOS \ DBLSPACE.SYS /MOVE. This line sigmal FAT drive—working with the root directory. the FAT, sub- nals DBLSPACE.BIN to move itself from conventional memory
directories, and data clusters—before operating on the CVF's
to upper memory.
continued

200

BlurE,

JULY 1993

10.SYS
MSDOS.SYS
COMMAND.COM
CONFIG.SYS
AUTOEXEC BAT
<DOS>
<WINDOWS>
.,

ele

"
DISH COMPRESSION IS
INHERENTLY MORE FRAGILE...
...USERS OF COMPRESSION
SHOULD HAVE ACOPY
OF NORTON UTILITIES 1.07
PC Week - May 10, 1993

The new compression technology can
put you in asqueeze. You wanted the

mated repair functions specific to compressed drives. Plus

efficiency, but now you're worried about

the new Norton Diagnostics, which analyzes and tests all vital

losing data.

system components, including memory, video, CPU, system

Here's some news that might help you
relax. No other single product gives you
Peter Norton, the leader in
data recovery software.

You also get the Norton Disk Doctor,' with its nine auto-

boards, communication ports, keyboard, mouse and more.
You can't put aprice on peace of mind. But we'll try. Take

the complete compressed data protection

advantage of the

of Norton Utilities® 7.0.

offer below and dis-

It's the only utility specifically designed to recover data

cover the ultimate

from DOS 6.0 DoubleSpace, Stacker and SuperStor com-

security of Norton

pressed drives. Only with our Speed Disk® feature can you

Utilities 7.0. It just

truly defragment the drives, making your recovery afast,

might get you out

painless process.

of atight spot.

ONORTON
IMILITIES
SYMANTEC.

TAA

Purchase DOS 6.0 and receive Norton Utilities 7.0 for only $99.00.* Look for specially marked packages
at your local dealer, or order direct by calling 1-800-453-1062 ext. AP94. Users of any previous version of
Norton Utilities can upgrade to 7.0 for only $49.00 by calling the toll-free number above.
*Offer good with proof of purchase for new and existing DOS 6.0 owners. Suggested retail price in U.S. dollars plus shipping and applicable taxes. Actual price may vary. Offer good while supplies last.
Valid in the U.S. and Canada only. For more information in Europe, call 31-71-353111. In Australia. call 61-2-879-6577. In Canada, call 1-800-465-2266. Everywhere else outside U.S., call
408-252-3570. The Norton Utilities, Norton Disk Doctor and Speed Disk are registered trademarks of Symair•ec Corporation. Quote reprinted from PC Week May 10, 1993. 01993 Ziff Communications
Company. Other names are trademarks of their respective holders. Compatible with Windows 1.0 and 3.1, DOS 3.3 and higher. 01993 Symantec Corporation. All rights reserved.
Circle 161 on Inquiry Card.

Circle 162 on Inquiry Card ( RESEUERS: 163).
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dding images to your Windows applications? Avoid storage problems with
fractal image compression, the technology
that inspired PC Magazine to declare
"The advantages of fractal compression
are unmatched."
This technology is now
available to Windows 3.x
developers in POEM
ColorBox Ill, which provides DLLs For:
•Ultra-high compression;
•Resolution independent
images;
•Background compression; and
•FTC-III coprocessor support
For database, multimedia, archiving or
other applications, ColorBox Ill is comprehensive, easy-to-use and at $995, suprisingly affordable.

compressor

Call today for more information. Learn
why CoiorBox III can solve your image
storage problems.

Iterated Systems, Inc.
5550-A Peachtree Pkwy.,Suite 650
Norcross, GA 30092
Tel: 1-800-4FRACTL • Fax: (404) 840-0806

A M ESSAGE TO
OUR SUBSCRIBERS

F

ROM TIME TO TIME WE MAKE THE BYTE SUBSCRIBER

list available to other companies who wish to
send our subscribers material about their
products. We take great care to screen these
companies, choosing only those who are reputable,
and whose products, services or information we feel
would be of interest to you. Direct mail is an
efficient medium for presenting the latest personal
computer goods and services to our subscribers.
Many BYTE subscribers appreciate this controlled
use of our mailing
and look forward to finding
information of interest to them in the mail. Used are
our subscribers' names and addresses only (no other
information we may have is ever given).

list,

While we believe the distribution of this information
is of benefit to our subscribers, we firmly respect the
wishes of any subscriber who does not want to
receive such promotional literature. Should you
wish to restrict the use of your name, simply send
your request to the following address.

BYTE

BYTE: JULY 1993

Safety First
DoubleSpace operations can be classified as either restartable or
robust. Restartable operations, such as compressing aFAT drive
or resizing aDoubleSpace drive, must complete. If such an operation terminates before completion, the data on the hard drive
will be in an inconsistent state, and the computer will become inoperable. A robust operation such as CHKDSK or DEFRAG,
on the other hand, is designed so that it can be interrupted without consequence; it does not have to complete. For either type of
operation, we engineered DoubleSpace so that the computer can
be restarted at any time without losing data.
When DoubleSpace starts an operation that must be completed, it modifies AUTOEXEC.BAT so that it automatically
regains control after an interruption. Also, DoubleSpace performs all operations on the hard drive in acareful order to ensure
that at least one copy of all user data is on the drive at all times and
that DoubleSpace knows at all times what operation is being performed. In this way, DoubleSpace can pick up where it left off
after an interruption with no data loss. Robust operations like
CHKDSK and DEFRAG move data around on the DoubleSpace
drive in aspecific order so that no data loss occurs if the system
reboots unexpectedly.
Extending DoubleSpace
Disk-tool vendors can take advantage of the DoubleSpace system
API and the CVF specification to write DoubleSpace-aware disk
defragmenter and repair utilities. And software and hardware
developers can take advantage of the MRCI (Microsoft RealTime Compression Interface), aclient/server software interface
that allows acompression client ( be it DoubleSpace, abackup
program, or anetwork protocol transport) to use compression
without depending on the particular compression-server implementation. This approach requires only asingle copy of the compression server (aboon in the RAM-starved arena of MS-DOS)
and allows compression-server improvements to occur without requiring corresponding revisions to the clients.
The most obvious improvement would be to implement an
MRCI server in hardware. This would have several benefits. The
RAM occupied by the software server would no longer be needed and would be available to other programs (the present MRCI
server occupies 14 KB). A hardware server is faster and can
achieve better compression by performing more exhaustive
searching for matches. And in amultitasking environment, the
hardware server can free the CPU for other functions.
MRCI-compliant hardware will have the greatest speed if it
is implemented on alocal-bus architecture. In the future, MRCI
compression could even be built into CPUs. By contrast, an ISAbus compression card would be at adistinct disadvantage, since
the 8-MHz speed of the bus limits the amount of data that can be
transmitted to and from the card. MRCI is currently limited to realmode operation but will soon support enhanced-mode Windows.
We focused on safety and ease of use in our design of MemMaker and DoubleSpace in the hope that amuch broader audience
will reap the benefits of increased conventional memory and
disk space. Up to now, these benefits have been limited to a
much smaller group of advanced users. II

Magazine

Attn. Subscriber Service
P.O. Box 555
Hightstown, NJ 08520

202

Hands On Under the Hood

Benjamin W. Slivka is development manager, Eric Straub is lead program
manager, and Richard Freedman is lead product manager for MS-DOS 6
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Hands On Beyond DOS

Confessions of aDDK Developer
The OS/2 Device Driver Development Kit falls short,
but it's ai start

STEVE MASTRIANNI

One cold February afternoon, after a
long wait, Ireceived aletter from IBM
announcing the beta OS/2 2.0 Device
Driver Development Kit. Ieagerly
signed and returned the form with acheck for $ 15, and
less than one week later, Ifinally had the elusive OS/2
DDK. I'd been hearing rumors about it for several
months. IBM kept promising to deliver it, but delays
dragged the process out, and IBM had to repeatedly ask
developers to have patience. Sources close to IBM say
that the problem was not the availability of the driver
code. Instead, no one was given the responsibility to
gather the code and produce the DDK. Rumors of legal
problems with Microsoft also circulated. At last, the
problems were resolved.
ADubious Beginning
The DDK came on one CD-ROM, and the
Win-OS2 drivers came on two floppy disks.
Iwas eager to find out what took up all the
space, so Ibegan to install it immediately on
amachine that was running the December
2.1 beta code. The installation process asked
for 50 MB of disk space. Ihad 52 MB free,
so Ifigured I'd just make it.
Iwas wrong.
About 95 percent of the way through the
installation, Igot ageneral protection fault
and that feared message " the system is
stopped." Judging by the address of the
fault, it appeared to be in adevice driver,
and my worst fears were realized when I
found that the first several tracks of my
disk were rewritten with data. The disk was
no longer bootable. The FAT (file allocation
table) was gone, as was all my data. Fortunately, this was aspare system that didn't
contain any critical information. (Ilater
found out that this was aknown bug with
the 2.1 beta code. The device-driver code, Ilater discovered, requires 54 MB of disk space.)
Ireformatted the hard disk and reinstalled DOS and the
2.1 beta code. Ireinstalled much of my previous software, but Ileft approximately 100 MB free. This time the
installation went perfectly, duly placing agob of driver
source code on my disk. All the drivers were installed:
printer, SCSI, display, virtual, and physical. The installation program lets you select only the drivers you want.

That helps conserve disk space, but locating aparticular
driver is atedious job.
What You Get
The DDK includes the previously unreleased Microsoft
CL386, a32-bit C compiler that was used internally to
create the 32-bit code for OS/2 2.0. IBM also used CL386
to build all the VDDs (virtual device drivers) for OS/2 2.x.
Also included is acopy of MASM ( Microsoft Macro
Assembler) 5.1, although some examples require MASM
6.0. Iwas annoyed by this. Why couldn't the examples all
use the same tools?
A better question yet: Why does IBM develop OS/2
with different compilers and assemblers? This requires device-driver developers to install Microsoft C 5.1, Microsoft C 6.0, CL386, IBM's C Set/2, MASM 5.1, and

MASM 6.0. In its defense, IBM says that it is working to
correct this problem in asubsequent release of the DDK.
Also, some simple tools are included with the DDK, such
as aprogram that lets you quickly change afile's extended attributes, ahardware palette-display program, a
display test tool, aprinter test tool, TOUCH, SED, MAPSYM, LIB, and the resource compiler, RCPP.
As for drivers, the DDK includes dozens. In the category of video-display drivers, the DDK includes a16-bit
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VGA driver, a16-bit 8514/A driver, a32-bit VGA driver, a32bit Super VGA driver, and a32-bit device-independent driver. The
virtual video counterparts are also included. Base video handlers
for VGA, 8514/A, CGA, XGA (Extended Graphics Array), and
EGA top off the list of video drivers. The two floppy disks contain the source code for two seamless video drivers based on a
Windows 3.0 and Windows 3.1 VGA driver.
In the printer category, IBM supplies only two drivers: aPostScript driver and aplotter driver, which appear to be OS/2 1.3
source code. This makes sense, because IBM still supports these
drivers on OS/2 1.3. You must compile the PostScript driver
with CL386. For disk drives, the DDK includes the source code
for the floppy driver, ASPI (advanced SCSI programming interface) driver, IDE driver, PS/2 SCSI driver, PS/2 floppy driver, and
PS/2 DASD ( Direct Access Storage Device) driver. For CDROM drives, the DDK includes the source code for the Hitachi,
Toshiba, NEC, and Sony SCSI CD-ROM drives, as well as CDROM Device Manager. Drivers for the Mouse Systems mouse, PC
Mouse/Logitech mouse, and VisiOn mouse are also included,
although avirtual mouse driver is missing.
Hunting Around
The first place Ilooked was the PDD (physical device driver)
section, since these are my favorite OS/2 device drivers. I've
long been an advocate of writing PDDs in C. Isupply aC-callable
library that allows aPDD written in C to call the register-based
OS/2 device helpers, and Iwas curious to see what IBM offered.
IBM included alibrary with source code and make files, but absolutely no documentation. If you're agood MASM programmer,
you can probably figure out the more-complex-than-necessary assembly language code and macros, and the way to call the functions by reading the assembly language include file—if you have
the time.
Also, the library contained several undocumented devicehelper function calls. The library needs to be fully documented,
and the documentation file placed on the CD-ROM for reference. If the function calls are unsupported, IBM should make
note of these so that developers won't use them in production
code. But they should be documented nonetheless. Iwas pleased
to see much of the driver code written in C. Since most driver operations are quick, it makes almost no sense to write them in assembly language. Drivers written in C can be written in half the
time it takes to write one using MASM, and they're easier to debug and support.
Ididn't find the PDD reference, which is the PDD writer's
bible. Nor did Ifind the presentation driver and VDD references.
What's confusing about these omissions is that IBM has already
released these in the Professional Developer's Kit. Not all driver
writers, however, have need for the PDK, so they're left with
virtually no documentation. IBM says it intends to supply these
documents on future releases of the DDK.
Trying to make sense of the DDK by wading through over 50
MB of code is extremely tedious. The DDK CD-ROM should include the necessary navigational information in INF format. I'd
also like to see the Control Program Reference manual on the
DDK CD-ROM, since most of the calls to the device driver are
performed with these APIs. When testing my drivers, Ialways
have to refer to Control Program Reference because Ifind it impossible to remember all the parameters and their ordering.
Also noticeably absent from the DDK is an example of afilesystem driver. The information about OS/2's IFS (installable
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file system) is sketchy at best, and it can be obtained only with
special permission. Although asmall skeleton IFS is downloadable via CompuServe, IBM needs to do abetter job in the IFS area
by providing sample code and IFS documentation as astandard
part of the DDK CD-ROM. There's just no excuse for not providing the code.
Other Improvements Needed
The DDK is agood start, but it's extremely difficult to use with- ,
out good documentation. Because IBM has committed to regular
releases of the DDK, it should take the time to make the product
better. Many of the source code examples contain hundreds of
lines of code with no documentation whatsoever, and some never
even state what the function does. IBM must provide more documentation to let developers understand exactly what is on the
CD and how to find it. Nobody has the time to fumble around the
CD looking for something that may or may not be there.
A debugger such as ASDT32 should be provided on the CD.
The DDK is also lacking in examples of character drivers, such
as aserial or parallel driver, adata acquisition driver, or asimple
memory- mapped driver. These "other" drivers make up over
half of the devices that will require OS/2 device drivers. The
DDK should also include atutorial for building device drivers with
sample code. All these documents, including the device-driver references, should be supplied in several formats (e.g., INF, Read/2,
ASCII, and PostScript).
IBM must do abetter job of supporting device-driver writers,
especially since this has traditionally been OS/2's Achilles' heel.
Currently, IBM operates asmall BBS where device-driver writers can ask questions and download sample code. However, the
BBS is asingle-user system and lacks the benefit of ongoing
message threads, like you find on CompuServe or BIX. Periodically, the questions and answers are merged into afile that can
be downloaded, but this is not as helpful as acontinuing message
thread on CompuServe. IBM has announced that CompuServe is
the official public support forum for OS/2 2.x. Therefore, IBM
should support device drivers in the device-driver forum there,
where amuch wider audience of developers can benefit from
the message traffic.
Waking Up?
IBM may finally be getting the message. A special group within
the company has been formed to promote OS/2 device drivers—
both publicly and internally. The DDK has become aproduct, and
it now has aproduct manager assigned to it. IBM plans quarterly releases of the DDK, and each release should get better and better. Future releases will include drivers and tools for the following areas: pen computing, multimedia, XGA, 8514/A, SCSI,
mice, keyboards, IFS, serial and parallel ports, touchscreens, and
PCMCIA, as well as alarge selection of tools and on-line documentation.
IBM has scheduled athree-day OS/2 DDK conference this
month. The OS/2 2.x device-driver developers from the Boca
Raton labs will attend to give talks and meet with developers.
Perhaps the release of the DDK and the conference signal aturning point for OS/2 device-driver developers. Stay tuned. U
Steve Mastrianni is president of Personal Systems Software in Canton, Connecticut. He specializes in device drivers, operating systems, and real-time applications for OS/2 and Windows NT You can reach him on B1X as "srnastrianni," on the Internet at smastrianni@bix.com, or on CompuServe at
71501, 1652.
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The Mae Extended
Tho Mac operating system's modular design lets savvy
programmers add now features

IVI

uch of the Apple Macintosh's identity
comes from its Toolbox code. Believe
it or not, despite the fact that these routines are frozen in the Mac ROMs, you
can still change the Mac's identity. Apple does it all the
time. MultiFinder retroactively added cooperative multitasking to all existing Macs; QuickTime added timebased data manipulation to the Mac's repertoire. This
was possible because the Mac OS's low-level structure
was designed to be easily extensible. Such extensions
take the form of code patches that alter aprogram's thread
of execution out of the ROM and into new code located
in RAM. It's this new code that adds extra features.
Easy Extensions
You can patch the Mac OS in various ways.
For example, some word processors patch
the Mac's text-handling routines so it can
work with huge chunks of text. (These
patches apply only to the application's environment, not to other running applications). The application applies these patches when it launches and removes them just
before it quits. The exception is MultiFinder
under System 6.0.x. This System application applies specific patches and runs in
the background for as long as the Mac remains switched on.
You might, however, want to add aspecial feature that's present constantly, not
just when acertain application runs. The
QuickTime Extension, for example, supports all applications, and Steve Christensen's SuperClock Control Panel adds a
permanent time display to the Mac's menu
bar. The trick is to do what experts do to apply apermanent feature: patch the operating
system at boot time. Fortunately, the Mac
OS gives you ahand here. A special initialization mechanism scans the Control Panel, Extension, and System folders at boot time for files of type
INIT, cdev, and RDEV. These file types signal the software to open the file, load initialization resources of type
INIT into memory, and execute their code. This code
applies the patches to the Mac OS.
These INITs are called Extensions in System 7parlance, although INIT code can be found in Control Panels. They are powerful tools, but they're more complicated

to write than applications. Apple doesn't officially approve of patching the Mac OS because it can create compatibility problems. Nevertheless, it has supplied some information. Tech Note number 256 discusses these issues,
with aheavy bias toward using the MPW development
tools. To add balance, we provide information on writing
Extensions using Symantec's Think C compiler. Since
we're tinkering with the Mac OS at alow level, abrief explanation of how the Mac OS operates is in order. Once
you understand how it works, you'll know how and where
to apply apatch safely.
The Trap Mechanism
The Mac OS gains its extensibility by leveraging off the
680x0 processor's exception handling. An exception is an
error condition that the processor detects as it runs aprogram. Such errors include attempting to access amemory
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address outside of physical RAM, trying to use aprivileged instruction, executing an unimplemented instruction,
and other abnormal conditions.
When the processor detects an exception, it switches to
supervisor mode, calculates an exception vector (which is
an address that contains apointer to ahandler routine), and
saves its registers on the stack. The processor then loads
the address stored in the exception vector and jumps to it.
The handler code at this address deals (presumably) with
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Trap Word Formats
Toolbox trap word format
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Format of the opcode used to call Toolbox routines. Bit ¡ lis used to select
the tye of service requested.

the error condition and returns execution to the program. As most
Mac users know, the Error Manager fields some of these exceptions, displaying the much-beloved bomb box.
So far, this sounds no different from the way other processors
handle exceptions. However, you can use aspecial unimplemented instruction to expand the features of the 680x0 processor.
This unimplemented instruction word is called the A-line opcode, because bits 15 through 12 equal the bit pattern for the
hexadecimal "A." Exception handling is the same when the
processor encounters this instruction, but the system jumps to
handler code that emulates new functions. The A-line trap therefore allows new operations to be added to the processor's instruction set.
Apple uses the A-line trap mechanism to implement its Toolbox and Mac OS routines. The figure above shows the format of
this instruction word (commonly called atrap word or trap).
Notice that bit 11 of the word (the "Toolbox bit") signifies whether
the trap is aToolbox routine or aMac OS routine. Originally,
Toolbox routines were stack-based (i.e., they took arguments off
the stack), and the Mac OS routines were register-based (with a
few exceptions).
Apple adds another level to this trap mechanism (see "Anatomy of aTrap" on page 207). When the processor hits an A-line
trap during the execution of aMac application, it jumps to ahandler known as the Trap Dispatcher. The Trap Dispatcher first
examines the trap word's Toolbox bit to determine the type of routine being called. Then it uses the 8or 9remaining bits in the trap
word as an index into adispatch table. The entries in this table
contain pointers to routines, so the processor jumps to aroutine
that provides the services that the trap requests. Finally, the
processor returns to the Mac application.
The Mac ROM contains alist of entries that get loaded when
the Mac boots, and this is where the initial addresses in the dispatch table come from. The Trap Dispatcher must determine
whether the trap is aToolbox call or aMac OS call, because it
maintains aseparate dispatch table for these two trap types.
While the Trap Dispatcher scheme adds some complexity to
trap handling, it also provides great flexibility. Since every call to
the Toolbox or Mac OS is controlled by the dispatch tables,
206
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changing an entry in the table changes which routine services a
trap. To add anew routine to the Toolbox ( perhaps aQuickDraw
GX trap), Apple loads the new trap code into RAM at boot time,
locks it (so it can't move around in memory), and then plugs the
code's start address into an empty slot in the dispatch table.
Once you understand the workings of the Trap Dispatcher,
you can patch atrap to add custom features to the Mac OS by
modifying adispatch table entry to point to your code. Instead of
replacing aparticular trap's routine, use the Trap Dispatcher to call
your code to perform atask, and then call the original trap routine.
This sounds simple, but it's abit tricky. Remember, you're
performing surgery as the Mac starts up, and your code can't
rely on many of the resources made available to an application.
Since it's on its own to access global variables or allocate memory, such code is called stand-alone code.
Global Issues
When you launch an application, the Process Manager creates a
memory partition, loads the application code into it, and sets up
its heap, stack, and A5 world. The AS world uses the A5 register
to point to the application's global variables, QuickDraw globals,
and jump table. The application code starts running once the
Process Manager sets up this environment.
With afew exceptions, extension code runs in another application's heap. Because the Process Manager didn't launch the
application, the value in register A5 is meaningless. And you
can't change A5 to correct the problem because the application
already uses it for its own global variables. Fortunately, when
Think C builds acode resource, the generated code uses register
A4 as its globals pointer. This solves the problem of interfering
with an application, but you still need avalid address in A4.
Think C stores the program's globals inside the code segment
itself, just past the actual machine code. References to these globals are just offsets from the start of the code, so you can make A4
point to the first byte of the code segment. A supplied Think C
macro, RememberA0( ), saves acopy of register AO (which points
to the code segment) within the code itself, where another macro
can find it. This macro, SetupA4 ( ), loads the stored AO value into
register A4. A RestoreA4 ( ) macro restores the previous value
of A4.
RemernberA0( ) smacks of self-modifying code, and while
programs we've written using these macros have worked reliably on even 68040-based Macs, we consider this technique
tacky. Instead, we select the Custom headers option when building the code segment. We then use Think C's built-in assembly
language feature to write amacro that copies the segment's start
address into A4. When our code finishes, another macro restores
A4's original value. ( See GET_GLOBALS ( ) in the useful-macros
listing on page 207.)
We also needed to initialize QuickDraw because we use it to
show our Extension icon on-screen when the code loads at boot
time. In addition, your Extension might use QuickDraw traps at
some point. In aMac application, you do this by calling mit Graf (&qd.thePort) to initialize QuickDraw. In fact, qd.thePort is the last field in a206-byte structure allocated for us by
our development systems. When the Process Manager sets up
the AS world, it loads the QuickDraw globals into this structure.
Since Think C places its globals within code resources, we just allocate an identical data structure in our global space and pass
the last field's address, thePort, to InitGraf ( ). Be sure to use
the fields in this structure instead of the globals qd.thePort,
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screenBits, black, and so on. This scheme works well as
long as the combination of code and data doesn't exceed 32 KB.
Think C has the ability to build multisegmented code resources
(larger than 32K), but we haven't tried these techniques in such

Anatomy of aTrap

asituation.
Pennanent Residence
Most of aMac's memory is atemporary heap region that the
Process Manager slices and dices as it partitions and then loads
or unloads applications. You don't want your code hanging
around here. The safest place for it in the Mac OS is the system
heap. The system heap is built at boot time and is off-limits to applications. This haven is where drivers, system code resources,
patches, and extension code hang out, and this is where we place
our home-brew Extension.
There are several ways to place code in the system heap. You
can allocate ablock of nonrelocatable and nonpurgeable memory
in the system heap using NewSysPtr( ) and then use BlockMove ( ) to copy the code from the file into this block. Think C has
afeature that lets you set acode resource's attribute bits when you
build it. By setting the System and Locked bits on the code segment, you can coerce the Resource Manager into loading it as a
nonpurgeable block in the system heap. But when the Mac OS
closes your INIT file,
the Resource Manager
releases the code reUseful macros for writing Mac
source, thinking that
Extensions.
you are finished with
it. To avoid this prob/* Note: Main() must be the very
lem, call Detachfirst function in the
file for this to work. */
Resource( ) on the
#define LOCK_SELF()
block immediately in
asm (
your setup routine so
lea
main. AO
the Resource Managdc.w _RecoverHandle \
move.1
AO, -( SP)
er "forgets" about it
dc.w _HLock
when the file closes.
dc.w _DetachResource \
The macro LOCK_
SELF ( ) in the useful#defineGET_GLOHALSO
macros listing shows
asm {
how this is done.
move.1
A4, -( SP)
lea

main, A4

*define UNGET GLOBALSI)
asm {
move.1 ( SP)+,

A4

*define PATCH_SETUPO
asm (
movem.1 a0-a5/d0-d7, -( SP)
lea

main, A4

/* Note: Save any global result
into local variable
before calling this
macro. Then use local
variable to return
result. */
*define PATCH_CLEANUPO
asm {
movem.1

(
SP)+,

a0-a5/d0-d7

Patching Traps
Once you have stowed
the code segment safely away in memory and
have your global variables set up, you must
make the Mac aware
of it by modifying a
dispatch table entry.
Begin by seeing if the
desired trap exists. Remember that your neat
hack might be running
on all sorts of Macs,
some of which may
not have QuickTime,
QuickDraw GX, or
other nifty features.
Also, since Extension
files load in alphabeti-

Trap
dispatcher

AXXX

Mac OS
dispatch
table

'€)
Toolbox
dispatch
table

IMac

ROM/
RAM

When an exception ‘,ccurs O. program flow jumps to the Trap Dispatcher 0.
Willeil IlAt's the Toolbox bit in Me trap word to select adispatch table
address. This address is used to locate and execute aroutine in ROM or
RAM
The thread of execution then returns to the next instruction in the
Mac program O.

O.

cal order, it's possible that your QuickTime-patching Extension
might load before the QuickTime Extension does.
The Apple-approved way is to call the Gestalt Manager to obtain this information. However, the Gestalt Manager might be
absent (definitely the case if the Mac is running an operating
system lower than System 7). Or the Gestalt Manager might not
be aware of the really new Mac OS features you want to patch.
The functions listing on page 208 shows how to check for adesired trap's existence. You start by passing the target trap word to
the IsTrapAvai labl e( ) function, and if the word exists, the
program returns TRUE.
Now you're ready to change the dispatch table entry. Apple
provides two traps, NGetTrapAddress ( ) and NSetTrapAddress ( ), that facilitate this operation. The first function, given a
trap number, provides the address of its handler from the dispatch
table. The second function, given atrap number and the address of
our own handler, plugs this address into the dispatch table.
Even at this level, most of the low-level workings of the Mac
remain hidden. All that's required is atrap number and the address
of your routine. This setup also lets you add patches on top of
patches. As long as everyone writes well-behaved code, asingle
trap might invoke several custom handlers before calling the actual trap code.
Patch with Caution
You'll want your code to be robust and reliable. Since the code
might be called from anywhere, you'll want to save the current environment carefully and restore it when you're done. The macros
PATCH_SETUP ( ) and PATCH_CLEANUP in the useful -macros
listing help here. Since the Toolbox calls use Pascal calling conventions rather than C, you must set up your patch routines as Pascal routines. You do this in Think C by adding the pascal prefix to your routine declaration.
If the routine returns aresult, its value must be the correct
size or it will corrupt the stack. Similarly, examine how the trap
accepts arguments. Some traps take values that are pushed onto
the stack, while others require that one or more arguments be
JULY 1993
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Functions that test for and patch atrap.
/* Global for original routine address. */
static void * gOldKeyTrap;
/* Our custom routine, which gets substituted. */
extern void OurKey(void);

TrapType tType;
/* Look at the Toolbox bit. */
tType = ( trapNum & Ox0800) ? ToolTrap : OSTrap;
return( tType );

Boolean ChangeTrap(void)

) /* end GetTrapType() */

Boolean patchFlag;
#define kMenuKeyTrap OxA93E

/*
This function is based on Inside Mac VI 3-8. */
Boolean IsTrapAvailable(short trapNum)

patchFlag = FALSE; /* Assume the worst. */
if ( IsTrapAvailable(kMenuKeyTrap))
/* Trap exists; patch it. */
gOldKeyTrap = PatchTrap( kMenuKeyTrap, OurKey );
patchFlag = TRUE; /* Flip flag to OK state. */
) /* end if */
return patchFlag;
I /* end ChangeTrap() */

TrapType tType;
short
numToolboxTraps;
#define kInitGrafTrap OxA86E
#define kUnimplementedTrap OxA89F
tType = ( trapNum & Ox0800) ? ToolTrap : OSTrap;
if ( tType == ToolTrap)

/* PatchTrap : Modifies the dispatch table. */
/* StripAddress() required because an app can */

trapNum &= Ox07FF; /* Largest # of traps
possible. */

switch to 32-bit mode and call a patched trap. */
void * PatchTrap(short trapNum,

/* Is

if ( NGetTrapAddress(kInitGrafTraP,ToolTrap) ==
NGetTrapAddress(OxAA6E, ToolTrap))
numToolboxTraps = Ox0200; /* Yes */

void * codeAddress)

void * oldAddress;
TrapType
tType;

else
/* No, table is larger. */
numToolboxTraps = Ox0400;
if ( trapNum > numToolboxTraps)
/ Valid trap #? */

tType = GetTrapType(trapNum);
oldAddress = ( void *) NGetTrapAddress(trapNum,

tType);

NSetTrapAddress((long)StripAddress(codeAddress),
trapNum, tType );
return (( void *) StripAddress(oldAddress));
I /* end PatchTrap() */
/* Determine if trap is Toolbox or Mac OS trap.
TrapType GetTrapType( short trapNum )

*
1

placed into certain registers. For the latter traps, you'll have to
write some in-line assembly language code to process the arguments. Note that some Managers (such as the Hierarchal File
System Manager and the Slot Manager) use one trap word as an
entry point. A value in register DO acts as aselector that determines the routine actually called when the trap fires.
Examine the Toolbox descriptions in the Inside Macintosh series (Addison-Wesley) to see what size arguments the trap uses
and how it's set up. Or write asmall routine that calls the trap, and
use Think C's Disassemble menu command to create an assembly language code dump. Finally, check to see if the routine
moves or purges memory. If the original routine didn't move
memory, neither should your patch code.
Patches fall into two categories. A head patch performs some
preprocessing before calling the original trap code. Put another
way, when your trap gets called, it first performs some preliminary operations and then calls the actual trap routine. An example of this is when akeyboard event calls your code. You might
scan for acertain combination of keys (perhaps an option key held
down) to determine whether or not to process the character. We
created KeyTest.sea to demonstrate ahead patch. (This program
patches the Mac OS so that the system beeps when you hold
down the Shift key.)
In atail patch, your code does postprocessing; it hands off
execution to the trap first and then acts on the results that the
trap passes back. You might call MenuSelect O to see which
menu and which menu item were chosen. Eric Shapiro has created
208
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InitGraf at address of OxAA6E? */

return(FALSE); /* Trap # larger than table. */
I /* end if */
/* Return trap address if != unimplemented trap. */
return( NGetTrapAddress(trapNum, tType) ! =
NGetTrapAddress(kUnimplementedTrap,

ToolTrap)

);
) /* end IsTrapAvailable()*/

an Oscar the Grouch Extension that works this way. (In this extension, the Sesame Street character pops out of the Trashcan
when you pick Empty Trash from the Finder's Special menu.)
BellTest.sea demonstrates atail patch. It patches the "About"
item in the Apple menu so that the Mac beeps when you select it.
Apple deems tail patches abad thing because they can interact
with the System Software patches that Apple uses to fix Toolbox
bugs. These patches often rely on the return address on the stack
to determine what trap called them, and atail patch can defeat
these checks. But obtaining menu choices or other situations
make tail patches unavoidable. Don't say we didn't warn you.
Code %IA& Honor
With agood understanding of the Mac's trap mechanism, it's
possible to add permanent features to the Mac OS. Just remember that Extension code operates outside the benign environment
that the Process Manager sets up for an application, so you have
little margin for error. •
Editor's note: The complete listings for programs mentioned in this
article are available electronically. See page 5for details.
Eric Shapiro is aMacintosh software author and president of Rock Ridge Enterprises, aMac consulting firm in Ann Arbor, Michigan. You can reach
him on BIX do "editors." Tom Thompson is a senior technical editor at
large for BYTE. You can reach him on BIX as "tom thompson" or the Internet
at tomt@bytepb.byte.com.

Pournelle
JERRY POURNELLE

The DOS 6Question
A

bout the time you read this, they should be doing flight tests on the DC/X out at White Sands. DC/X, which
stands for Delta Clipper X, is aflying scale model of the SSX
spaceship that General Graham, Max Hunter, and Ihave been
involved with. The goal is to have aship that will fly into orbit
without dropping off stages (and thus will be able to take off
from any location, not just rocket ranges), return, refuel, and fly
into orbit again without refurbishing. It should also have the capability of surviving an engine failure on takeoff. DC/X won't
do that— it has only four engines, and you need at least eight—
and it won't make orbit, but it does test many of the concepts
needed for aproper spaceship.
We went down to the rollout at the McDonnell Douglas plant
in Huntington Beach, and it was apretty impressive thing to see aspaceship— even amodel—rolled out like we used to roll out airplanes. We won't
have access to space for the rest of us until we have spacecraft that operate like
airplanes, and DC/X gets us one step closer to that.

I'm sure DOS 6
will eventually
catch on. But until
Ihave some
applications that

At the rollout, DC/X program manager Paul
Klevatt said that this was the first project he'd
ever seen in which the software development
wasn't the long pole in the tent. DC/X is controlled entirely by computers—they're using a
32-bit, 4.5-MIPS computer with off-the-shelf
flight-control hardware such as the F-15 inertial
navigation system—and the programs, being
part of aDepartment of Defense project, are
written in Ada.
Originally there were plans for them to develop software from scratch, but there wasn't
enough money for that; which, Isuspect, may
have been ablessing in disguise, because it led
them to off-the-shelf CASE tools. One of those
was Matrix X from Integrated Systems. This
starts with agraphical representation and develops actual Ada code. According to Klevatt,
"Our coding error rates are much lower than on
previous projects, and debugging times have
been much shorter."
Anyway, she's abeautiful ship, and I'll sure
be glad to see her flying.

Everyone runs out of disk space, and
it doesn't matter how much you have. Ezekial,
my original Z80 system, had twin 64-KB floppy disks to hold both programs and data, and I
can recall thinking how luxurious double-density
8-inch floppy disks would be. Now, even with
twin 330-MB hard drives, plus network access
to the Pioneer read/write optical drive, Isometimes find Ihave to stop and shift things around
to install anew program. Ican imagine what it
must be like for people who don't have the hardware assets Ido.
One answer to the disk-space problem is compression systems, and the latest of these is DOS
6, which includes both file compression and
memory management. While Microsoft's special
introductory offer will be over before you read
this, Isuspect DOS 6will still be far and away
the lowest-cost way to get those goodies.
DOS 6works, or at least Ihad no great problems with it; but for some reason, Idon't get a
warm feeling about it. I'm not sure why, since
most of the reports Iget are positive. Ithink it

need it, I'll use
DOS 5.0, QEMM,
and caching
controllers.
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may be acase of "be not the fu-st by whom
the new is tried."
There's also some confusion about just
what kind of compression system Microsoft put into DOS 6. Microsoft has a
lot of experience with DOS, but I'm not so
sure they have all that much in integrating file-compression programs.

looks to the outside world as if it were a
new hard drive, but in fact it's an enormous hidden file. That means there's a
small but real chance that aglitch in the
compressed file system will make it impossible to access any of that data. Of
course, that can happen with DOS 6, too.
The Stacker system for file compression and management has been in use long
If you're abig fan of DOS 6, I enough to be trustworthy, and certainly
won't fight with you. But if you have an
Perceptive Solutions makes reliable cachIDE hard drive—as nearly all the Gateing controllers: two of my major systems
way 2000 systems do—Ithink there's a use them. (Another system uses aDistribbetter way to get file compression: Peruted Processing Technology controller.)
ceptive Solutions' WinStore caching conAll major compression systems maintroller.
tain special FATs (file allocation tables)
It works only with IDE drives ( not
that are supposed to make it impossible
SCSI), but WinStore incorporates the
for you to lose all the compressed data.
Stacker file-compression chip right on the
However, Ihave enough disaster reports
controller. The controller has its own
from readers that I'm very pleased that
processor and memory. Thus, you get both
Norton Utilities 7.0 understands DOS 6
file compression and disk caching withcompressed files and file systems. Whatout using up system memory. That's a ever compression system you decide to
great advantage, because memory is likeuse, get and learn Norton Utilities 7.0 bely to be in shorter supply than disk space. fore you embark on it.
Do note that while WinStore has the
The DOS 6MemMaker memory optifile-compression chip on the controller
mizer and revised EMM386 are ahandscard, it isn't really integrated into the opdown improvement over DOS 5.0's EMMerating system. Your increased disk space
386.SYS, and for many these will probably

be good enough. However, MemMaker is
not as efficient as Quarterdeck's QEMM386 6.0. When Ireplaced aDOS 5.0/
QEMM system with DOS 6 and used
MemMaker, Ifound Ihad 28 KB less DOS
memory, largely because MemMaker isn't
as aggressive about allocating unused
memory. It also doesn't seem to be as
good as QEMM in working with fully
reentrant programs that understand how
to use memory in small noncontiguous
chunks.
MemMaker isn't as simple to use as
QEMM's Optimize. On the other hand, if
you really need to play around to cadge
memory, you'll have to go to QEMM's
analysis tools. That takes some hard study,
but it's also the most efficient memory recovery system Iknow of.
In general, QEMM works well with
DOS 6. There are some load-high switches in DOS 6 that Optimize currently
doesn't understand, but that just means
you have to do some things manually.
QEMM/DOS 6 is agood combination;
but then so is QEMM/DOS 5.0.
We're all running out of UMBs (upper
memory blocks), especially those of us
who use networks. I'm already having

Irhree Good Reasons for Choosing Videx Bar Code Readers:

Portable

Durable

Programmable

Proven performers in any environment—from the office to

demanding environments. All at prices that make them

the outdoors—Videx's family of bar code readers leads the

the obvious choice.

industry as the most portable, durable, programmable
data collectors. Make your job easy. Keep track of time,
attendance, assets, inventory, work-in-process, shipping
and receiving with abar code reader from Videx®.

TimeWand I

$298

DuraWand

$495

TimeWand II

$698

For afree information
TimeWand® I, DuraWand®, and TimeWand II are
lesigned for today's world of diverse applications and

kit, call Videx today at
503-758-0521.

Videx, Inc., 1105 N.E. Circle Blvd., Corvallis, OR 97330-4285 • 503-758-0521 • FAX 503-752-5285
Videx, TimeWand, and Dura Wand are registered trademarks of Videx, Inc. GC0356
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Why Not Keep Them
All In One Place?
Getting PCs to co-exist with diverse computing standards
means keeping alot of balls in the air.
As the pioneer in developing XServers for Microsoft
Windows" , VisionWare" understands how
to unite Windows, X", NT", networks,
UNIX" and VMS" to bring all your
computing standards together at the
PC desktop.
XVision 5sets awhole new standard for
PC XServers as asmart, environmentaware server. XVision 5automatically
detects underlying network transports,
automatically optimizes graphics speed to
any PC hardware configuration, automatically
aliases fonts and automatically eases the
installation process.

Not stopping there, XVision also features transportindependent file transfer, local terminal emulation
and an object-oriented, drag & drop desktop
integrating DOSIXIWindows.
XVision 5ties it all together. Instead of
another ball to keep in the air, XVision
provides areal solution that finally frees
you from the whole juggling act.

XVision 5

The Smart PC X Server
from VisionWare.
US Headquarters
1020 Marsh Road, Suite *220 • Menlo Park, CA 94025
1-800-949-8474 • Tel: ( 415) 325-2113 • FAX: ( 415) 325-8710

All Trademarks are the property
of their respective companies.
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Pournelle
memory trouble. Thus my recommendation: where money is aprimary factor,
DOS 6may be the right choice. In my
judgment, however, it's worth the extra
cost to use QEMM for memory management and, if you have an IDE drive, WinStore for file caching and compression.
Obviously WinStore will cost more than
DOS 6, but given achoice between hardware and software solutions, I'll take hardware just about every time.
I'm sure DOS 6will eventually catch
on. But until Ihave applications that need

it, I'll stay with DOS 5.0, QEMM, and
caching controllers.

Ikeep promising to change my
network over to NetWare, and when Ido,
I'll install aProcomp Pro-Val network
controller in the server. Procomp makes
network-aware controllers tested and approved by Novell, and it will be interesting
to compare the Pro-Val with the Distributed Processing Technology controller
that's in the Cheetah 386 now. For the moment, though, I'm still wringing out Win-

A NEW FACE ON YOUR HOST DATA...
VT EMULATION GIVES YOUR
A A FACELIFT—THE WINDOWS
E!
Before
term, host data was dull,
colorless, and limited by aging host
applications. KEAterm transforms your host
data—making it better looking, and more
useable.
Apply the power and ease of Windows
tools, like Excel, 1-2-3, WordPerfect, Visual
Basic... to your host data using KEAterm's
DDE, hot links, file transfer, and user-defined
menus and dialog boxes. And you'll get
more done faster with multiple KEAterm
sessions.
Advanced features include apowerful
macro language and definable on-screen
button pads, to make your work even
easier. KEAterm speeds your work with high
throughput over your serial port or installed
TCP/IP or LAT network. U
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KEAterm 420—a powerful link to
your VAX and UNIX text
applications.
KEAterm 340—for applications
requiring ReG1S. Tektronix or sixel
graphics.
KEAterm—for Windows NT
available soon!
8123pOW« TOW
Call

desktop now,

1-800-663-8702

ICEA Systems Ltd.
3738 North Fraser Way, Unit 101
Bumaby, B.C. Canada V5J 5G1
Phone: (604) 431-0727
Fax: (604) 431-0818
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dows for Workgroups.
That's partly amatter of time—Ihave
never had so many things to do—but it's
also amatter of "good enough." W4WG
can't do all the things afull-featured network operating system can, but it sure
makes it easy to share files and gives me
access to assets like the Pioneer CD-ROM
drive and read/write optical drive. W4WG
also works well with Traveling Software's
LapLink V. Ican attach aparallel cable
to any system on the network, plug the
other end into alaptop, and run LapLink V,
and Ihave access to every network drive.
That is useful enough that Idon't need any
fancier way to service my portables.
Indeed, LapLink V has so many wonderful features—such as synchronizing
directories so that both have all and only
the latest files—that I'd be hard pressed
to do without it. Ionly wish W4WG itself
had some of the features.
I've had astonishingly few problems
with W4WG, but there have been some
glitches. It is the easiest network software
to install that I've ever worked with, so
it's surprising that one of my worst panics
came when Itried to install the Gateway
4DX2-66V with local-bus video. Previously, all I'd done with the Gateway
4DX2-50V was to put in the Intel EtherExpress 16 card, connect it to the network,
and do an upgrade installation of W4WG
over the Windows 3.1 that the machine
came with. When it came time to add the
4DX2-66V, Iexpected no difficulties.
At first all went well. Iselected the Express installation and let things run. When
Igot to the third floppy disk, it all came
apart. Up popped "AT IFlexdesk Windows Driver Error. The AT IFlexdesk
Windows driver requires Windows to be
run in 386 enhanced mode. Select the
8514/A driver to use your AT! 68800
video board with a286-based processor
to use Windows standard mode." Then the
installation aborted.
To make it worse, I'd foolishly done
this without making afull backup. There's
no real excuse for that, but in my defense,
I'll say that I'd installed W4WG in the
other Gateway without problems; and if
the system isn't on the network, backups
aren't so easy to do. Indeed, that was one
reason Iwanted to add it to the network.
Anyway, Setup had gone far enough that
Icouldn't get into Windows 3.1 either.
Worse than that, attempts to install Windows 3.1 from the original Gateway disks
ran into other problems, with various error
messages about not being able to find
needed device files I'd never heard of. I
was dead in the water.
Isent out panic messages and got acall

New Mathcad 4.0
is ergonomically designed to
relieve pressure on the most
important part of your body.
For everyone with better
things to do with their brains
than punch calculators, scribble on scratch pads, build
spreadsheets and transcribe
equations, we present
Mathcad® 4.0. It's the best
way ever to do engineering
and scientific calculations, because it's smarter than ever
about the way you work.
As always, Mathcad lets
you enter equations anywhere on the worksheet.
Graph results in 2-D and 3-D.
Change variables and instantly update answers. And print
presentation quality documents with text, graphics and
equations in real math notation. But now there's even more.
Like new Windows features
that make Mathcad easier to
use. Including the tool bar with
mouse-click execution of file,
edit, math and text controls. And
full Windows DDE and OLE
support that integrates Mathcad
with your Windows spreadsheet.

Visualizing a Toroidal Surface with
Paraineinc and Conioui Plots...

Cerebrum.
Center of
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All new SmartMath knows
when an equation is best solved
numerically or symbolically,
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simplifies equations for
faster, more concise results.
In addition to more than
200 built-in numeric and
symbolic functions, you'll
find enhancements like trailing zeros, extra unit and
Nth derivative operators. As
well as extended graphing
capabilities with Polar and
Contour plots.
Best of all, new Mathcad
4.0 runs twice as fast as before.
So why suffer through
another day of calculators,
scratch pads and spreadsheets? Get aload off your
mind with Mathcad 4.0.
Call now for afree working
model, to upgrade, or for
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Applications Packs
and Electronic
Handbooks,
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90 interchangable modules allow you to
customize them to nearly any requirement.
We make drive enclosures and rackmount
keyboards too. Integrand offers high
quality, advanced design hardware and
strong support. Why settle for less?

Rack & Desk Models
Accepts Most Motherboards and Passive
Backplarres
Doesn't Look Like IBM
Rugged, Modular Construction
Excellent Air Flow & Cooling
Designed to meet FCC
204 Watt Supply, UL Recognized
200 & 300 Watt Supplies, UL, CSA, TUV
Reasonably Priced

Notemfee

Three Models: Drawer, Shelf, and Panel
Reasonably Priced
Call or write for descriptive brochures, prices
or applications assistance:

INTEGRAND
8620 Roosevelt Ave. • Visalia, CA 93291

209/651-1203
FAX 209/651-1353
Ne accept VISA and MasterCard
11154,1" AT Tel 18M • 286 385,486 Tie INTEL

214.

11

•
r• F.

Doves a5deoseges O5,4 sOs ^0,,,454de

JULY 1993

Pournelle
from Lex in Microsoft technical support
within an hour; aresult that you probably
can't get, but after you read this, you may
not need to. Fixing things was relatively
easy, if tedious.
First, Iwas told to edit
SYSTEM.INI and remove
the line that says Setupstate=1. This line tells
Setup that there was afailed
attempt to install and gets
in the way of things. Second, Ilogged on to C:\W1NDOWS and ran Setup to select VGA 3.0 ( standard
VGA) as the video mode. This is necessary
because Setup launches Windows in standard mode, and standard mode doesn't understand ATI's Flexdesk. Setup asked for
several floppy disks and eventually announced that it was finished.

fault. My network is called JERRY ONE,
but Iforgot and told the new machine to be
on JERRYONE; so it couldn't find any
other machines on the network. However, when Itold it to go look
for LITTLE CAT C ( my
name for the C drive on the
Cheetah 386/25), it informed me that Icould find
that machine on JERRY
ONE, so Ididn't even have
to retype to get logged on.
No one seems to know
why Setup sometimes has
problems with floppy drives.
It's abit like the Sound Blaster Pro problem Isometimes have. Ilaunch aprogram
that needs the Sound Blaster Pro card, the
system informs me it can't do that because
something else is using the card, and it
iconizes the program. Idouble-click on
that icon, the program launches, and there's
Now to install W4WG again. I sound. This, it turns out, is aknown bug.
put in the first floppy disk, fired it up—
Creative Labs may have anew driver on
and the system hung up fairly early in the
their BBS by the time you read this. But I
procedure, well before Igot to the third
do notice that as these machines get faster
disk. OK, turn the machine off— it was
and their programs get more complex, we
hung good— and start over, this time with
find more odd things that we just have to
abare-bones CONFIG.SYS and AUTOlive with. Oh, well.
EXEC.BAT. Same result.
I've been fighting to install Norton
OK, maybe it's the floppy disks. I'd
Speedcache+ on my network server. This
been using 574-inch; change to 372-inch.
program works very well with DOS and
Same result. The machine hung to hardWindows. It speeds up CD-ROM operaware reset quite early in the process. By
tions something wonderful and appears to
now Iwas ready to panic, but Lex wasn't.
work well with the Pioneer CD-ROM
Apparently this happens more often than
drive and read/write optical drive. It likes
you'd think, and there's atrick that will
Windows 3.1 just fine and speeds up norget you around it.
mal disk operations at least as much as
Here it is. Reboot the machine and creSmartdrive. Of course, it doesn't have
ate adirectory called C:\FOO (or whatevmuch effect if you have agood caching
er strikes your fancy). Copy the first three
controller. When it comes to speeding up
W4WG installation disks into that direcasystem, hardware generally beats softtory, log on to it, and launch Setup from
ware every time. The controllers from Perwithin it. When Setup asks what kind of inceptive Solutions and Distributed Prostallation you want, say Custom rather than
cessing Technology have cache memory
Express. Now follow instructions. After a on the controller card, and thus don't use
while, it will run out of stuff from the hard
up your main system memory.
disk and ask where to find the rest. Tell it
My major systems now use controllers
which floppy drive, put the disk it wants in
from those two companies, and I've yet
there, and Bob's your uncle.
to see the software that will improve their
When Setup is done, it restarts Winperformance. The Gateway 4DX2-66V
dows, this time in 386 enhanced mode,
doesn't come with acaching controller,
and configures your network, including
so Iinstalled Speedcache+ on that. It inyour network card. When it asks which
stalls just fine without the manual. Once
IRQ ( interrupt request) you want to use,
you have it going, there are some optithe default is 3, which probably isn't what
mizations you can try, but the default inyou want; 5is usually free, and that's the
stallation is painless. On the Gateway maone Ichose. The EtherExpress card is conchine, it works fine in both DOS and
figured in software: no jumpers to set, just
W4WG, but more on that in aminute. The
drop in the card. You'll also be asked to
bottom line is that Speedcache+ works
name your machine: since Gateway mavery well indeed on vanilla systems.
chines come in cow- spotted boxes, the
How it works isn't so easy to figure out.
4DX2-66V became SuperCow.
Speedcache+ comes with aDisk ProcessIhad one more glitch, but it was my
ing Test program that you can run under

Picture This ... areal-time television monitor built right
into your PC ... Now, picture using this monitor while
running WindowsTM applications at the same time ... And,
picture taking that crystal clear video image and resizing
(right down to icon size!) or clicking and dragging it to
any position on the screen as easily as moving any other
Window ... This is Win/TVrm, the video overlay, frame and
clip capture board from Hauppauge Computer.

Capture the perfect video image with Win/TV's
'frame grabber" - great for desktop publishing
and presentations with impact!
VidCap - DUEST.AVI
File

Edit

Options

Picture Perfect ... Using Win/TV and Microsoft's Video for
WindowsTM, you can capture full motion video, saving
synchronized audio and video clips to disk. With Win/TV's
"frame grabber" you can capture any video frame and save
it to disk in the most popular formats like TIFF, TGA, PCX
and BMP. Seemlessly integrate still and full motion video
clips into multimedia applications such as databases,
marketing and training presentations. Great for Microsoft
PowerPoint, Asymetrix Compel, Corel Draw, Tempra and
lots more!
Picture Yourself ... owning your own "Windows on the
World"! Access 122 channel television with Win/TV's
built-in cable ready tuner, plus two optional video sources
(video cameras, VCR's, laser disks, etc.) Maybe you want
to work on you spreadsheets but don't want to miss an
important news flash or acurrent stock market report.
Keep an eye on current events while keeping control of
your inventory!
Whether you're enjoying live TV, grabbing aframe and
exporting it to adesktop publishing document, or
creating your own video clips with Microsofts' Video for
Windows, you'll be wowed by the clarity of Win/TV
images.
Get WinflY and open awindow on some fresh, new and
exciting possibilities.
Suggested retail: $ 495.00 ($ 549.00 with Video for
Windows)
Available from PC Connection, Microwarehouse, PC Zone,
plus many other computer stores throughout the U.S.,
Canada, Europe and Japan.
GSA# GSOOK92AGS6156 PS01
Trademarks: WinfIV: Hauppauge Computer Works; Windows, Video for Windows:
Microsoft Corp.; Photoshop: Adobe Corp.; XPress: Quark.
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Windows, but there's no printed documentation except for areference to the online help system, and the help for the test
has no instructions for use. I'm sure that
given time Icould figure it out, but I
wasn't willing to put that much time into it;
and since there were no examples, Isoon
got discouraged. Symantec says that Speedcache+ will work better than Smartdrive,
and I'm willing to believe that.
Where Ireally need Speedcache+ is on
my network server, because Idon't have a
caching controller for the Pioneer CD-

ROM and read/write optical drives, and
those are the very things that need caching
most. Igot it installed on the server, and
the performance improvement of my optical drive was startling.
It really has to be seen
to be appreciated.
Fair warning: if you
use caching systems,
get aUPS (uninterruptible power supply). When Icopy files to
the optical drive through Speedcache+, it

ARE YOU SPENDING
TOO MUCH TIME
DRAWING FLOWCHARTS?
YOU NEED FLOW CHARTING ' 3.

Every day, professionals worldwide save time
and money using Flow Charting 3. It's fast,
efficient, easy to use, and always produces
presentation-perfect charts and diagrams.

There are some problems Stabilant 22 won't solve, but I'm as-

With Flow Charting 3's built-in flexibility,
you can create customized charts using a
variety of shapes, lines, and text—
placed where you want them.

!

Plus, Flow Charting 3is now available in a
LAN version. Making it easy to share files and set
up work groups for specific projects.

And it's backed with free technical support and a
90-day no-risk guarantee. So if you're spending too
much time drawing charts, call for afree demo and
see for yourself what makes Flow Charting 3the
best-selling flowcharting software.
See your dealer today! Or for a
free interactive demo disk,call
1-800-525-0082, ext. 112
International: 408-778-6557, ext. 112
Novell is • registered trademark of Novell, I...

PATTON & PATTON

Software

Corporatton

Excellence in charting the flow of ideas!

Patton & Patton Software Corp. 485 Cochrane Circle, Morgan Hill, CA 95037
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all happens at blinding speed; but the optical drive's disk activity light shows that
it may be half aminute before those files
are written onto
the glass disk. If I
had apower failure before the files
were completely
written, the consequences would be
severe. Irecommend that anyone whose work is valuable
get aUPS, but it's particularly important if
you use caching systems.
Anyway, Speedcache+ works fine with
Windows and CD-ROMs, and with
W4WG with asingle CD-ROM; what I
haven't been able to do so far is get it to
work with my W4WG file server, which
has the two Pioneer drives. On that machine, when Iload Speedcache+ and then
run Net Start (which you have to get going
before you launch W4WG), the system
goes out to the land of lost bits. I'm working with Symantec's technical-support people on finding out why, and Ihave no
doubt the problem will be solved, probably
well before you read this.
Until then, Speedcache+ installs easily
and intuitively, seems to work just fine
with Windows and the various CD-ROM
and optical drives we've got here at Chaos
Manor, and gives noticeable speed improvements for every drive we've tried it
with (except, as noted, those that have
caching controllers). If you use Smartdrive, you will /
ove Speedcache+. Recommended, but do be careful if you've got
complex systems.

Circle 124 on Inquiry Card.

tonished at how many it does take care of.
The Pioneer CD-ROM drive resides back
in the cable room (ahorrible place infested with monsters), where it runs off the
Cheetah 386/25 we use as the server for
the W4WG network. When Ihad problems installing Speedcache+, Ifound I
needed to get atelephone back into that
room, which meant stringing together
phone lines using those wonderful little
Radio Shack connector gizmos that let you
do that. You expect that if you have seven
different telephone wires connected end
to end you'll get anoisy line, and indeed
that happened, so Iused Stabilant 22 on
each connection. The result was blessed
silence. Iperiodically use Stabilant 22 on
a// my phone connections, including modem phone lines.
In case you don't know about Stabilant
22, it's acontact enhancer. It comes in alittle bottle that isn't cheap, but don't worry
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Defy the gravity of your
connectivity problems.
It's a basic principle worthy of Newton:
When the complexities of multiple platforms weigh you down, discover
superior PC- to-host connectivity solutions from SmarTerrn°
Take emulation to new highs.
SmarTerm provides PC users with advanced
DEC and Dasher terminal emulation ( including
VT420, VT340, and D470) and connectivity to
VAX/VMS, UNIX, and Data General hosts.
Whether you need precise emulation for text or
graphics ( including full ReGIS, Tektronix, and
sixel capabilities), or for Windows, DOS, and
soon Windows NT, SmarTerm connects on the
highest levels.
Break free under your own power.
Escape from high support costs with SmarTerm's
pioneering tools and utilities, including simplified
keyboard remapping, pop-up keyboard, on-screen
toolbox, user-definable button palettes, and customizable help system. You'll reduce calls to the help
desk and standardize your site's connectivity.

Discover SmarTerrn.
It's the only emulation software that includes
amultiprotocol kit FREE in every package. Get
implementations of LAT, TCP/IP, Token Ring drivers,
and support for avariety
of third-party TCP/IP, all
designed and supported
by Persoft, and all at no
extra cost! Discover the
basic principle of
connectivity today.
Call 1-800-EMULATE.

persaft
CON NECTIVITY SOLUTIONS
DOS • Windows • Ethernet • Token Ring

Persoft U.SA 465 Science Dr. • Box 44953 Madison WI 53744-4953 • Phone ( 608) 273-6000 • FAX ( 6083273-8227
Persoft Europe World Trade Center • Beursplein 37 • Box 30237 • 3001 DE Rotterdam, The Netherlands • Phone +31 10405.5560 • FAX +31 10405.5073
©1993 Persoft, Inc. All rights reserved. Persoft and SmarTerm are registered trademarks of Persoft, Inc. All other trademarks mentioned are properties of their respective companies.
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about that. A little goes along way.
It helps eliminate noise in telephone
lines, but for me the most important use
of this stuff is inside my computers. Ihave
alot of fairly old equipment. My main machine is aCheetah 486/33 with an Intel
OverDrive CPU, which makes it in effect
a486/66. You may recall that the Cheetah
486 won my 1990 User's Choice Award as
the most useful machine of the year. The
previous year's winner was the Cheetah
386, which is useful as anetwork server.
Problems never come singly: when my
attempts to install Speedcache+ crashed
the Cheetah 386, recovery was complicated because the Cheetah 486 began to
act flaky at reboot time. Sometimes it
wouldn't boot at all—even from the "panic" boot floppy disk, and if you have not
made yourself one for every machine you
have, go do that now—sometimes it would
tell me the hard drive wasn't properly formatted, and then it began telling me there
were no hard drives at all.
"Don't panic," Ikept telling myself, as
Ithought about all the deadlines I'm facing. Ihad everything backed up on DAT
(digital audiotape) using the Palindrome
backup system, so if worst came to worst,

with gaffer's tape. This time Ifound some
rails and did it right. Then Ivacuumed
things out and got afan blowing into the
open case while Itested
things.
This time it booted
from afloppy disk all
right, and once booted
that way, it could find
the hard drives. But it
wouldn't boot from the
hard drive.
OK, that's progress, I
thought; so let's see what
else Ican do. The machine was filthy in there, so Itook all the
boards out. Some of the boards—including
Idon't like opening up com- the caching controller—had discolorations
puters without need, but it was clear I'd on the contacts. Igot out the Stabilant 22
have to get inside this one, so Idid. It was
and used that to polish up every board contact; then for good measure Iused it on all
dusty in there, and cables were bunched
the cable contacts as well. This time when
up in away that might have been blocking
Ifired up, everything worked fine. Iconairflow. Imoved the cables. Ialso reinfess that before Iactually put the cover
stalled the CD-ROM drive. It's the one
that comes with Creative Labs' Multimeback on, Iused the reset switch several
dia Upgrade Kit; afast, reliable CD-ROM
times and powered the system on and off a
drive, highly recommended. Alas, when I few times. My lack of faith wasn't justified. It worked every time.
first installed it, Ihadn't any proper rails
for the hard disk cage, and Iused alash-up
If it ain't broke, don't fix it; but next

Icould install Palindrome in aGateway
486 and let it transfer over my whole working environment. It would cost acouple
of hours, but it would be
no disaster.
Ididn't want to do that
because Ilike this big
Cheetah. It's not quite as
fast as the Gateway
4DX2-66V because the
latter has local-bus video,
but unless I'm doing very
complex video images, I
can't tell the difference.
That Cheetah has worked
fine for years.

THE PERFECT TOOL FOR PEOPLE
WHO WANT ALL THE ANSWERS.
AND AT $ 199 ITS ALSO THE PERFECT PRICE.
There aren't many PC problems that QAPlus/FE -can't detect. Our
relationships with major computer and chip manufacturers keep QAPlus/FE
state-of-the-art in PC diagnostics and system reporting. That's why it's the

•

diagnostic tool of choice by power users and leading service organizations
worldwide, including Intel, NCR, BancTec Service Corp., DEC and Sears.
QAPlus/FE doesn't just provide the answers - it logs them for later analysis.
You can even troubleshoot PCs remotely via amodem connection.

Fe.

us/FE

QAPI

And now, for alimited time, the perfect diagnostic is also perfectly priced.

T
TTM

SOyou can join the 4million people who have all the answers for just $199.
Call 1-800-DIAGSOFT
to order QAPlus/FE for just $199.

Stay out of trouble
OAPlus/FE and DtagSoft are trademarks of DtagSoft, Inc
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Pournelle
time you have to do any troubleshooting,
use Stabilant 22. If it doesn't fix things,
you will at least know that the problem
isn't dirty contacts, and that's always worth
knowing. Highly recommended.
Of course, Stabilant 22 can't fix some
problems. Once Ihad all my machines
running again, I'd still get messages that
some of the shared resources on the
W4WG network weren't available. Naturally that caused another panic, but it
shouldn't have, since there were plenty of
clues as to what was wrong. The network
was intact, but my big Cheetah 486/33
wasn't on it. That should have told me
everything, but Iwasn't thinking properly.
Whenever Ihave mysterious failures in
my system, Isuspect all kinds of things, including avirus. The latest version of Dr.
Solomon's Anti-Virus Toolkit had just
come in, and this seemed agood time to
use it. When Icheck for viruses, Ilike to
do it right: Ibooted up the machine with a
floppy disk that has remained write-protected since Ifirst formatted it. Then Iran
Dr. Solomon's from its write-protected
floppy disk.
As it was running, Ifigured out what
was the real problem. Ilearned early on

that if you have aproblem with acomputer, chances are good that it's acable. That's
even more true of networks. If your network stops working, cables are amore
likely culprit than avirus. Ithought about
that, looked behind the Cheetah 486, and
lo!, the T connector for the Ethernet had
come loose. It took about asecond to connect it back, after which the network
worked fine. Meanwhile, Dr. Solomon's
told me there were no viruses in my system, which I'd known all along, but it's
good for one's peace of mind to be sure.
Indeed, peace of mind is the major value of agood virus detector. Really good
protection like Dr. Solomon's (which includes 24-hour telephone advice if needed)
isn't cheap; but anot-so-good virus detector that gives false alarms can induce
you to do something stupid, like needlessly reformatting your hard disk in panic.
Don't laugh: Iknow at least three people
who have done it.
Reader Oscar Weingart reports that he
has W4WG working with a286 system.
The 286 is aclient only—it can get stuff
off the network and send stuff to it, but
others can't access it. At least one CPU in
the system has to be a386, and it can act as

anetwork server. He reports that the networked Hearts game that comes with
W4WG works fine. I've always thought
that game was an insidious plot sneaked
into W4WG by competitors.
He also finds he can use Radio Shack
cable and the Radio Shack "push on"
connectors (about $ 1.50 each). I've been
tempted to try that because some of my
Ethernet cables are just too darned long,
but so far Ihaven't done it.

The CD-ROM scene continues
to be complicated, with some CDROMs able to work across the network
while others have to be installed on my
local machine. Some companies are paranoid about letting their CD-ROMs be used
on anetwork. One such company used to
be World Library, whose Library of the
Future won aUser's Choice Award afew
years ago. With 950 classical-literature titles on one disc, it's still abargain. The
good news is that they're updating it, and
the next one will work on networks.

Meanwhile, Iget adozen CDROMs every month, some silly, some
wonderful. Ihave Grolier's and Compton

•

WITHOUT THIS SEAL, YOU'RE
ONLY TESTING YOUR LUCK.
Acomputer must pass the most rigorous diagnostic hardware tests before it
can wear the QAPlus Tested seal. So it's comforting to know that many
leading chip and computer manufacturers, including Intel, DEC,, Gateway
2000 and Hewlett-Packard, use OAP/us products to ensure the
compatibility and quality of their hardware. And many also bundle
QAPlus into their systems so you can make sure they're performing to
factory standards.
If your present computer doesn't include QAPlus, we suggest you
replace it with one that does. Or if that seems extravagant, buy acopy
of QAPlus to quickly and easily keep your present computer on its toes.

DIAGSOFT"

Call l-800-DIAGSOFT
to order, or for the dealer nearest you.

Stay out of trouble.

GAPlus is aregistered trademark, and DiagSoft and the QAPlus Tested seal are trademarks of DiagSoft, Inc.

ABYTI0793

Circle 83 on Inquiry Card.

JULY 1993

MY,. le — I I,

I 7 7 .7

' VICAR*, . II y, ITICAltU

%.111.111,

BYTE

SMU 1155 map... y ... WU.

21.9

Pournelle

No Doubt

New Media encyclopedias, both excellent.
There are CD-ROMs about animals and
birds. There are the Timetables of History,
which are extremely interesting.
The CD-ROM of the Month is the History of the World from the Bureau of Electronic Publishing. This is the kind of thing
Ienvisioned CD-ROM publishing would
produce.
The original team who started the Bureau of Electronic Publishing has parted
company, and Barry Cinnamon, one of its
founders, has anew idea: books on disk
for Windows users.
Allegro New Media has published a
whole raft of TurboBooks. They come
compressed on disk. Installation is painless enough, and when you're done, you
read the book with the Windows Viewer
program. It reads fine. The books are organized in chapters, so you can jump to
any one of them. You can also search the
text.
Books published by Allegro in this format include Fallen Angels by Larry Niven
and Jerry Pournelle; that one also incorporates two Falkenberg novels: Go Tell
the Spartans and my latest, Prince of Sparta, both coauthored by Steve Stirling. Other
books include two Anne McCaffrey collaborations, The City Who Fought and The
Ship Who Fought.
I'd generally rather read novels on paper, but if you're carrying alaptop anyway, they sure take up less room in your
luggage this way. There are also titles like
Jim Seymour's On the Road: The Portable
Computing Bible, acomplete on-line manual to Windows 3.1, acareer guide, and
other technical books, where it makes
sense to have search capabilities.
This is anew experiment in publishing,
and one well worth watching.

YOU're
the
Expert!
BYTE READERS are
considered experts in
today's complex
computer environment.
When you need to make
decisions, BYTE
editorial is there to give
information on current
products and emerging
technologies.

•
And when you order
products, BYTE
advertisers are ready
to answer your every
need. Use the
convenient toll- free
numbers in this issue,
and remember to say:
A
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to look past the symbols that mark the end
of each batch of pictures you've put on
there. Many new CD-ROM drives support
Photo CD. Some of those that don't may
be expandable by inserting new ROMs.
Others won't be.
In my judgment, it makes sense to get a
CD-ROM drive that can handle the Photo
CD standard, particularly if you have any
professional use for graphic art. For example, suppose you use publicity or product photos. If you have your pictures delivered on aPhoto CD, they'll be digitized
better than you'll manage with any scanner. You can send digital copies over a
network, paste them into desktop documents, and so forth.
Thus, even if Photo CD doesn't catch
on as aconsumer product—and Ithink it
will, although that may take abit of time—
it's going to be professionally useful.
Meanwhile, for systems installation people, the Trantor T358 MiniSCSI EPP pocket SCSI and aportable CD-ROM drive
have become essential equipment. It's sure
easier to install CorelDraw from aCD than
to spend half aday swapping floppy disks!
Trantor has turned your parallel port into
the world's new bus standard.

Ihave three, count them, three
SCSI controller boards in my Cheetah

486. This seems like wretched excess.
There's the Perceptive Solutions controller,
the Palindrome Future Domain SCSI card
to run the Palindrome DAT backup system, and the sort-of-SCSI built into the
Creative Labs Sound Blaster Pro card. That
latter runs the CD-ROM drive.
Macs have always been SCSI, and that's
probably the way the world will go; the
PC world went through MFM, RLL, ESDI,
IDE/AT, and then to SCSI. IDE is cheap,
but you can have only two devices, and
We have awhole line of Mustek they can be only disk drives, not CD-ROM
scanners, ranging from hand-held to a or tape. SCSI lets you daisy chain up to
seven devices, but the controller costs
big flatbed. I'll have more on those when
more. Meanwhile, what we have now is a
Ido amajor essay on image processing,
zillion SCSI devices, each one slightly difbut they install easily enough and work as
ferent. Isure wish people would get their
advertised. We had no trouble setting the
acts together and put it all on one card.
scanner to use IRQ 12, and QEMM's Optimize loads the software high. If you're in
The book of the month is by
the market for ascanner, take alook at
Charles J. Sykes, A Nation of Victims (
St.
these.
Martin's Press, 1992). It's areadable but
I'm pleased to report that Micrografx's
scholarly diatribe about the decline of inPicture Publisher 4.0 supports Photo CD,
dividual responsibility, and it paints afairwhich is aKodak standard. You take your
ly frightening picture. The computer book
film to be developed, and in addition to
of the month is by Ralph Roberts, A-Train
slides or prints, you get aCD. Of course,
Railroading (
Compute Books, 1993). If
one roll of film won't fill that CD, but
you have much interest in the Maxis game
that's all right: Kodak can put more picA-Train, then you definitely need this
tures on it.
book.
That means you need aPhoto CD—caThere are two games of the month. The
pable CD-ROM drive that is smart enough

0/
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Pournelle
first, unsurprisingly, is A-Train. This is
sort of across between Railroad Tycoon
and SimCity. The train schedule and routing control are abit odd, but it can be a
lot of fun anyway. The other game of the
month is Capitalist Pig, which is both fun
and aserious business simulator. Mr. Heinlein once said that top management was
like sex—until you'd done it you didn't
know what it was—and while that's true
enough, this game will give you some serious hints. If you know people who aspire to run acompany, point them at this
game.
Another CD-ROM of the month is DeLorme's Global Explorer, which advertises itself as "The most detailed world at-

las ever" and pretty well lives up to that.
I'm to be guest of honor at aconvention in
Stockholm this August, and Isure appreciated being able to look at astreet map.
Ever wonder about the street layout of
Beijing? It's in there. Also geographical
and cultural features, and apartridge in a
pear tree. If you like maps, you'll love this
thing.

for major network investigations, and I'll
be looking at as many of those as Ican get
to. Meanwhile, despite major cleanups,
there's atraffic jam of new software at
Chaos Manor; stay tuned. •
Jerry Pournelle holds a doctorate in psychology
and is a science fiction writer who also earns a
comfortable living writing about computers
present and future. Jerry welcomes readers'

Several readers have suggested
that NetWare Lite is preferable to W4WG,
particularly if you already have NetWare
running. DR DOS 7is supposed to include
NetWare Lite. There have been major improvements to Artisoft's LANtastic. I'm
accumulating both hardware and software

comments and opinions. Send a self-addressed,
stamped envelope to Jerry Pournelle, do BYTE,
One Phoenix Mill Lane, Peterborough, NH
03458. Please put your address on the letter as
well as on the envelope. Due to the high volume
of letters, Jerry cannot guarantee a personal
reply. You can also contact him on BIX as
"jerryp."

For More Information
A-Traii is across between Railroad Tycoon
and SimCity. The train-schedule and routingcontrol simulation game is available in
versions for DOS, the Mac, and the Amiga
for $69.95.
Maxis, 2Theatre Sq., Suite 230, Orinda, CA
94563, ( 510) 254-9700.
Circle 1146 on Inquiry Card.
Capitalist Fig is both fun and a serious
business simulator. The DOS-only version
has alist price of $ 59.95.
Pluma Software, 1116 East Greenway, Suite
200, Mesa, AZ 85203, ( 602) 969-9441.
Circle 1147.
Dr. Solomon's Anti-Virus Tooldt can find, identify,
and remove awide variety of viruses.
Regular updates are available for both the
Windows version 6.04 ($ 195.95) and the
DOS version ($ 149.95).
Ontrack Computer Systems, 6321 Bury Dr.,
Suite 15-19, Eden Prairie, MN 55346, ( 6121
937-1107. In Europe, contact S&S
International, Ltd., Berkley Court, Mill St.,
Berithamsted, Hertfordshire HP4 2HB, U.K.,
4-44 442 877877.
Circle 1148.
Global Explorer os adetailed world atlas on
CD-ROM. It includes geographical maps,
cultural details, and street maps for most
major cities in the world. If you like maps,
you'll love this; for DOS, $ 169.
DeLorme Mapping, Lower Main St., P.O. Box
298, Freeport, ME 04032, ( 2071 865-1234.
Circle 1149.
The History of be World CD-ROM is a
compilation of books covering history from
the dawn of civilization to the present. List
price is $ 795, and annual updates are
$125.
Bureau of Electronic Publishing, 141 New Rd.,
Parsippany, NJ 07054, ( 800) 828-4766 or
1201) 808-2700.
Circle 1150.
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Mustek produces avariety of hand-held and
desktop scanners. Models range from the blackand-white, hand-held ImageArlist to the Color Artist II
flatbed scanner. List prices are from $ 149 to
$1295.
Mustek, Inc., 15225 Alton Pkwy., Irvine, CA 92718,
1800) 366-4620 or ( 714) 833-7740.
Circle 1151.

The Pre.11al intelligent SCSI controller ($ 199) works
with any SCSI-1or SCSI-2 storage device,
including optical, CD-ROM, and WORM drives.
Procomp USA, Inc., 6777 Engle Rd., Cleveland, OH
44130, ( 216) 234-6387.
Circle 1157.
When applied to electromechanical contacts.
acontact enhancer and
provides the connection reliability of asoldered
joint. It is available in either diluted or
concentrated form; $36 to $ 551 for 15- to 100milliliter bottles.
D. W. Electrochemicals, Ltd., 97 Newkirk Rd. N, Unit
3, Richmond Hill, Ontario, Canada L4C 304, (4161
889-1522.
Circle 1158.

Stablaut 22 acts as

Traveling Software's latest file transfer program,
Laplink V ($99.95), now features peer-to-peer file
transfer across NetWare networks and automated
file transfers. It operates in the background under
Windows.
Traveling Software, 18702 North Creek Pkwy., Bothell,
WA 98011, ( 206) 483-8088.
Circle 1152.
Mary of the Future, 2nd Edition contains the complete
text of over 2000 classical literary works from
over 950 titles. The DOS-based CD-ROM, listing
for $ 299. is an entire home library on one disc.
World Library, Inc., 12914 Hester St, Garden Grove,
CA 92640, (
800) 443.0238 or (714) 748.7197.
Circle 1153.
The latest operating system for PCs, ISDOS 6,
incorporates on-the-fly data compression, an
improved memory manager, and antivirus
software. The suggested list price is $ 129.
Microsoft Corp., 1Microsoft Way, Redmond, WA
98052, ( 8001 426-9400 or ( 206) 882-8080.
Circle 1154.
Norton Speedcadie+ is acaching program that works
on CD-ROM drives and removable-medium drives,
as well as on your hard drive. The list price is
$99. Norton Ulities 7.0 ($ 179) is the latest
incarnation of this famous package. Version 7.0
works with MS-DOS 6 and can recover files from a
compressed drive.
Symantec Corp., 10201 Torre Ave., Cupertino, CA
95014,(408) 253-9600.
Circle 1155.
Micrografx's Picture Pubhsher 4.0 ($595) imageediting package for Windows features Object
Layers technology that gives you complete control
over the placement, transparency, size, rotation,
and order of bit-map objects.
Micrografx, 1303 Arapaho, Richardson, TX 75081,
(800) 733-3729 or 1214) 234-1769.
Circle 1156.

With data transfer rates as high as 1 MBps, the
ahigh-performance
parallel-port-to-SCSI adapter ($269). Parallel
printer signals pass through the SCSI adapter, so
you can use both your SCSI devices and printer.
Trantor Systems, Ltd., 5415 Randall Place, Fremont,
CA 94538, ( 5101 770-1400.
Circle 1159.

Trader 1358 lirmGCSI EPP is

TurboBooks are books on floppy disks that can be
read via Windows. Titles include several works of
fiction and nonfiction, such as Prince of Sparta
($29.95) by Pournelle and Stirling and Winn L.
Rosch Hardware Bible ($ 35.95).
Allegro New Media, 387 Passaic Ave., Fairfield, NJ
07004, 1201) 808-1992.
Circle 1160.
The WinStore IDE caching controller ($499)
incorporates the Stacker file-compression chip
right on-board. The controller has its own
processor and memory. You get both file
compression and disk caching without using up
system memory.
Perceptive Solutions, Inc., 2700 Flora St., Dallas, TX
75201, ( 2141 954-1774.
Circle 1161.

You could hire National Software Testing
Laboratories to help you make the right LAN
purchasing decisions.
Or you could subscribe to LAN REPORTER.
Unlike single-user systems and applications,
apoor network choice hurts everyone on
the network.
Be sure the products you buy deliver as
promised. LAN Reporter, published by NSTL
and BYTE, delivers the truth about network
and workgroup applications, environments,
and hardware.

DESIGNED FOR SERIOUS BUYERS

LAN RgeonTE.R

LAN REPORTER
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LABORATORY

Subscribing to LAN Reporter puts you in
control of the buying process. Each issue
tells which products deliver the power...
speed... security.. compatibilities... and
expansion capabilities you need to tie your
systems together.

To help you build
your resource
library, you get a
FREE durable, 3ring binder with
tabbed subject
dividers upon
payment.

ORDER NOW!
YES, please enter my subscription to LAN Reporter for one
year ( 12 issues) at $445, and send my free binder with my
first issue. If Ielect to include payment now, add two
additional issues to my subscription at no cost. Imust be
completely satisfied with LAN Reporter or I
will receive afull
refund of my entire investment.
MAIL TO: LAN Reporter, PO. Box 551, Hightstown, NJ 08520-0551

COMPANY NAME

BUILD BETTER
NETWORKS.
SUBSCRIBE TODAY?

1-800-232-2983

COMPANY ADDRESS

CITY/STATE/71P

FAX

PAYMENT INFORMATION

Include payment with
your order now (check
or credit card) and
receive two additional
issues with our
compliments.

LAN Reporter's features charts are so complete
that vendors consult them before designing
upgrades. Shouldn't you consult us before
buying your next LAN equipment )

PHONE

NAME

PHONE

2FREE ISSJES

The result: objective recommendations for the
best products in each market category. Clearly
described by expert test technicians—
without ads or distractions of any kind.

•Group scheduling
•EISA Ethernet cards
•Windows-based peer-to-peer networks
•SQL servers
•486 66MHz servers
•Windows databases
•Network management software
•LAN E-mail
•Unix servers
•LAN operating systems
•Bridges and gateways

THE SCIENCE OF NSTL TESTING

FREE BINDER!

CLEAR-CUT WINNERS

From wireless LANs to WANs, from micro-tomainframe links to workgroup applications,
LAN Reporter tests the products you need —

a / Fr

•Authoritative, independent
recommendations
•In-depth explanations of new
technology
•Comparisons of product performance,
usability, quality and value
•Comparisons of product features
•Complete product specs
•Detailed test results

NSTL is the laboratory of choice for buyers
facing high-stakes network purchases. We
originated the concept of testing microcomputer products. Today our state-of-theart benchmarks and methodologies are
universally regarded as definitive.

NSTL tests level the playing field so products
show their strengths and weaknesses in headto-head, feature-to-feature competition. In
real-world, applications-based environments
like the one you work in every day.

0 Payment enclosed
U Please bill me P.O. * required
Charge my: 0 Visa 0 MasterCard

1-609-426-7087
0 AMEX

ACCOUNT NUMBER

EXPIRATION DATE
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Orders outside North America: Please add US $ 20. for airmail delivery.
ADBY739
Circle 67 on Inquiry Cord.

MONEY- BACK GUARANTEE
If at any time you are not COMPLETELY
satisfied with your subscription, you will
receive afull refund of your entire
investment.

What's New Hardware
ASCANNER FOR
THE MAC

you print in seven colors on each
medium.

The AVR 8800/
CLX (from $ 1700)
24-bit flatbed scanner scans in color
and gray scales. The
TWAIN-compatible device from
AVR Technology
(San Jose, CA) can
reach avertical resolution of 800 dpi
and an optical resolution of up to 1600 dpi.
Phone: (800) 544-6243 or
(408) 434-1115.
Circle 1303 on Inquiry Card.

DEC'S QUIET DOT-MATRIX
PRINTER
Able to automatically switch between its resident Epson LQ 570
and IBM Proprinter X24e emulations, the DECwriter 95 ($319)

Phone: (800) 344-4825 or
(508)493-7161.
Circle 1307 on Inquiry Card.

PCMCIA TO SCSI

is a24- wire narrow-carriage PC
printer. The 360-dpi printer from
DEC ( Maynard, MA) prints at
speeds of up to 300 cps at anoise
level of only 43 dBa. It includes
two resident scalable fonts, a
Windows 3.1 printer driver, and
atwo-year warranty. The printer
handles fanfold or cut-sheet paper, labels, envelopes, and up to
four-part forms. An optional
user- installed color kit ($55) lets

P
HOTOGRAPHIC-QUALITY C
OLOR P
RINTING
Tektronix says its
newest dye-sublimation printer processes
color images in just
over 3minutes. The
new Phaser IISDX
(S9995) also supports Adobe PostScript Level 2. The
networkable printer
uses proprietary TekColor color- matching
algorithms suitable
for color proofing in
graphic arts applications and scientific
and engineering printing. A Phaser Print
plug-in device for
Adobe Photoshop increases the speed of
printing Photoshop
files by bypassing the
Mac printer driver,
Tektronix says. A
driver for Windows 3.1 compresses scanned images such as
photographs that are in Windows documents.
Contact: Tektronix, Inc., Wil.wnville, OR, ( SW) 835-6100 or
(503)682-7377.
Circle 1299 on Inquiry Card.
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SlimSCSI ($349) from Trantor
Systems ( Fremont, CA) is a16bit PCMCIA-to-SCSI host adapter that features Trantor's proprietary ASIC controller and configurable 1/0- mapped address
settings. The adapter's two-piece
design lets you remove the external connector and cable, leaving the card in place when carrying your portable computer.

DAT DRIVE RUNS FAST y
Cristie Electronics (Gloucestershire, U.K.) claims that its
TS5450 DAT drive ($ 3108;
£1999) reaches operational
speeds of more than 14 KB per
minute over standard PC parallel
printer ports. Without data compression, the drive has acapacity of 2GB; with data compres-

Phone: ( 510)770-1400
Circle 1304 on Inquiry Card.

MICRO CHANNEL EXPANSION
Arco-Electronics (Hollywood,
FL) AC-I079MC Slim Drive
Adapter ($ 395) expands storage
on Micro Channel— based computers. The adapter, which lets
you mount one or two 2'h- inch
hard drives on it, supports drives
from Seagate, Maxtor, and Connor. The Arco BIOS on the card
allows disk mirroring via hardware. The redundant write mode
protects data by writing it to the
primary and secondary drives; if
adrive fails, Arco provides arecovery routine that allows data
to be remirrored.
Phone: (305)925-2688.
Circle 1306 on Inquiry Card.

PORTABLE DATA FAX MODEMS
PCMCIA Type 2—compatible,
the RediCard V.32bis data fax
modems ($595) from Data Race
(San Antonio, TX) include MNP
level 4and V.42 error protection
as well as MNP level 5 and
V.42bis data compression. They
support Group 3 fax protocols
and have EIA-578/Class 1fax
commands. The RediCard modems ship with Windows- based
fax software.
Phone: (210) 558- 1900.
Circle 1305 on Inquiry Card.

sion, the drive can achieve
capacities of up to 8GB. The
TS5450 is available with aSCSI
connection in lieu of the parallel port and comes with software
for DOS, Windows, OS/2, Unix,
Xenix, and NetWare.
Phone: + 4-1 153 823611.
Circle 1309 on inquiry Card.

PALMTOP PERIPHERALS
The S2P-95LX converter ($ 125)
lets you connect the HP 95LX
palmtop PC to any printer with a
parallel port. From Imaging Supplies Express (Torrance, CA),
the 5-ounce converter connects
directly to the palmtop's fourpin serial connector and the printer's 36- pin connector.
Phone: (800) 462-4309 or
(310) 370-6882.
Circle 1323 on Inquiry Card.

The Flashdrive ( from $599)
pound battery- powered external
hard drive provides additional
storage for your palmtop. From
BSE ( Flagstaff, AZ), the 1'
hinch-tall drive interfaces to any
parallel printer port, letting you
access your stored data from a
variety of PCs. The internal batteries are rechargeable.
Phone: (602) 527-8843.
Circle 1324 on inquiry Card.

Hardware
SCSI STORAGE

VOLTAGE REGULATION

An intelligent multitasking SCSI
bus—to—ISA bus host adapter,
SCSI Cache ($315; £ 199) from
Western Systems ( Ruislip, Middlesex, U.K.) supports as many
as four adapters that in turn each
support up to seven SCSI devices. With 2MB of RAM, SCSI
Cache also provides hardware
disk mirroring for all operating
systems.

From Upsonic (Tustin, CA), the
VR Series of UPS systems (from
$279) includes voltage regulation to protect LANs, host computers, and file servers from
brownouts. In addition, these
UPSes provide surge protection
and up to 10 minutes of battery
backup power.

Phone: +44 81 845 8383.

Circle 1320 on Inquiry Card.

Phone: (
800) 877-6642 or
(714) 258-0808.

Circle 1315 on Inquiry Card.

POINERBOOK CABLE ADAPTER
A palm-size 25- to 30-pin SCSI
adapter, SCSI Boy ($29) from
APS Technologies ( Kansas City,
MO) turns astandard 25- to 50pin SCSI cable into aPowerBook- compatible cable. The
lightweight cable's shell is made
of anodized aircraft aluminum.
Phone: (
800)235-2753 or
(816) 373-5800.
Circle 1318 on Inquiry Card.

SEEING IS COMMUNICATING
Front Datapoint ( San Antonio,
TX) comes the Minx Link Pointto- Point System ($ 16,500), a
desktop video workstation with
integrated camera, monitor,
speaker, and microphone that
provides two people with direct
video communication. Expansion capabilities let you build a
video network for multiple users.
The system includes acodec and
Minx control software.
Phone: (
800) 334-9968 or
(210) 593-7910.

CROSS- PLATFORM COLOR
PRINTING

Circle 1313 on Inquiry Card.

The CrayonFX Color Printer
($1495) is athermal-wax-transfer printer that prints from Mac
QuickDraw and Windows applications. From LaserMaster (Eden
Prairie, MN), the 203-dpi printer
includes Apple's ColorSync
technology for color matching
and 50 TrueType fonts that automatically scale on-screen and
in the printer. You can use the
LocalTalk and parallel-port interfaces simultaneously and connect to anetwork via AppleTalk
and Windows for Workgroups.
Phone: (800)477-7714 or
(612) 944-9330.
Circle 1310 on Inquiry Card.

ERGONOMICS
ON AKEYBOARD
An ergonomic PC keyboard, the
MiniErgo ($ 179) from Marquardt Switches ( Cazenovia,
NY) is designed for people who
use their computers for extensive word processing or data-entry work. Developed in Germany
by Marquardt's parent company,
the MiniErgo features asloping
V-shaped configuration with a
large resting area for hand and
palm. Sculptured key caps are in
the standard QWERTY pattern.
Numerical keys are embedded
and are also available as an optional number pad.

e l
ite

Phone: (800)282-3746 or
(315)655-8050.
Circle 1311 on Inquiry

WIRELESS LAN A
DAPTER
Designed for peer-to- peer or
client/server communications,
the RadioPort/Parallel Wireless
LAN Adapter ($599) lets you
quickly set up, add, remove, or
relocate workstations without
disrupting the rest of the network. Able to communicate at
distances as far as 800 feet,
the adapter plugs into your
computer's parallel port; it supports LANtastic and NetWare.
Contact: Alps Electric ( USA),
Inc., San Jose, CA, (800) 8252577 or (408)432-6000.
Circle 1300 on Inquiry Card.

REMOVABLE CARTRIDGE DRIVES
The Puma 105 ($ 1119) external
3'h- inch cartridge drive provides
105 MB of removable storage for
DOS- or Windows- based PCs.
The SyDOS ( Boca Raton, FL)
drive has an average seek time of
14.5 ms and a64- KB buffer. A
parallel-port adapter that comes
with the drive includes aprinter
pass-through that lets you simultaneously use the drive and your
printer. An optional battery pack
provides up to 5hours of continuous use.
Phone: (407)998-5400.
Circle 1326 on Inquiry Card.

From Mirror Technologies ( Roseville, MN), the Mirror 105MB
Syquest Removable Drive ($699)
for the Mac offers an average
seek time of 14.5 ms and asustained data transfer rate of 1.7
MBps. The drive includes an embedded SCSI-2controller.
Phone: (612)633-4450.
Circle 1327 on Inquiry Card.

NOTEBOOK VIDEO
ENHANCEMENT
Designed for Toshiba notebooks,
Phoenix Graphics' ( San Diego,
CA) VideoPak-1024 ($649) highresolution accelerated video
adapter enhances video capabilities in such areas as CAD, spreadsheets, and word processing. Resolution-switcher software for

Windows automatically configures Windows drivers for LCD
and high- resolution modes. A
PS/2-compatible keyboard port
lets you connect afull-size keyboard.
Phone: (619)283-9375.
Circle 1308 on Inquiry Card.

IFLOPTICAL STORAGE
Adambyte's ( Mountain View,
CA) Powerbox mobile storage
system is now available in two
floptical versions. As is the original Powerbox, the 2004 ($ 1449)
and 5004 ($2399) are complete
systems for use with the PowerBook. Features include a200- or
500- MB on-line hard drive and
an additional PowerBook battery.
Phone: (415)988-1415.
CIrcla 1312 on Inquiry Card.

PS/2 UPGRADE
Designed to interface with industry-standard IDE hard drives, the
MC70 Upgrade Kit ($394; £249)
lets you add storage to the IBM
PS/i. It plugs into the IBM hard
drive adapter slot, replacing the
adapter. From CDL ( Woking.
Surrey, U.K.), the MC70 supports
up to two hard drives, which can
be installed in the B drive bay.
Phone: + 44 483 756813.
Circ le 1314 on Inquiry Card.
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What's New Hardware
KEYBOARD KIT FOR VISUALLY
IMPAIRED
Adhesive labels ($21.95) that adhere directly to the top of your
keyboard's keys feature the keytop legends of a 101- style keyboard in acombination of raised
braille characters and high-contrast large print. The size, spacing, and height of the braille dots
comply with ADA specifications.
From Hooleon ( Cottonwood,
AZ).
Phone: (800)937-1337 or (602)
634-4503.
Circle 1317 on Inquiry Card.

PORTABLE ETHERNET ADAPTER
Featuring 10Base-2 and 10BaseT interfaces, the Dual Interface
Pocket Ethernet Adapter ($295)
from Kingston Technology
(Fountain Valley,
CA) connects to
any portable or
desktop PC via
the parallel port.
The adapter supports the enhanced
parallel port and is the latest in
Kingston's EtheRx line of Ethernet LAN products.
Phone: ( 714)435-2600.
Circle 1333 on Inquiry Card.

SINGLE- BOARD VOICE
COMPUTER
The MA590 ($240; $A333) single-height Eurocard intelligent
voice-output card has on- board
memory sockets for several minutes of tape recorder— quality

recording and playback at 10-kHz
audio bandwidth. The Microcontrol (Pymble, Australia) card includes multitasking voice-processing monitor firmware.
Phone: + 61 2449 1546.
Circle 1316 on Inquiry Card.

PANASONIC'S COLORFUL
NOTEBOOK
An active-matrix TFT color display and a120-MB hard drive are
major features of the CF-580C
($4499) 486 notebook from Panasonic ( Secaucus, NJ). The 25MHz computer includes abuilt-in
numeric coprocessor, 8KB of internal cache memory, 3.3-V nickel- metal- hydride batteries, SuperStor disk-compression software, and aminitrackball.
Phone: (800)742-8086 or (817)
685-1210.
Circle 1321 on Inquiry Card.

SCANNER DIGITIZES COLOR
The Pro Imager 7650C color
flatbed scanner ($ 11,495) from
PixelCraft (Oakland, CA) digitizes color and gray- scale reflective images in sizes of up to 11
by 17 inches. The scanner has
variable resolutions of up to 1200
dpi and ships with QuickScan and
ColorAccess software. The scanner/software combination is designed to offer adesktop colorseparation solution that rivals
more expensive systems.
Phone: (800)933-0330 or (510)
562-2480.
Circle 1319 on Inquiry Card.

S
UPER S
ERVER
Tatung's Super COMPserver 10 Series ; from $ 15,990) desktop servers are compatible with Sun Microsystems' Sparcstation 10. The entry-lev21 model 10/30 features 32 MB of
RAM, a36- MHz SuperSparc chip, a 1-GB hard drive, built-in
ISDN capabilities, graphics accelerator cards, and CD-ouality 16- bit audio. Configurable with up to 10 storage devices,
the unit includes Open Windows 3and the Solaris 1.1 or 2.1
operating environment.
Contact: Tatung Science & Technology, Inc., San Jose, CA,
(408) 435-0140.
Circle 1301 on Inquiry Card.

REMOVABLE STORAGE
The IncreMeg 6000 ($ 19,500)
haré disk storage subsystem from
MountainGate Data Systems ( Orange, CA) provides up to 7.2 GB
of formatted on-line capacity via
up to six 3h- inch removable
drives. Designed for secure > orage, exchange, and transport of
data for applications such as
video/audio editing, mission
planning, simulation, and data
acquisition, the IncreMeg 6000
supports DOS, OS/2, Unix, Mac,
and Sun platforms.
Phone: (800) 556-0222 or
(714)998-6900.
Circlle 1322 on Inquiry Card.

TURP YOUR PC INTO AN
OSCILLOSCOFE
A 12- bit, PC-iased oscilloscope
card from Gage Applied Sciences ( Montreal, Quebec, Canada), the CompuScope 1012 (US
$4995) provides a10- mega-sample- per- second sampling rate
on two simultaneous channels.
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Other features include a65-dB
dynamic range, 384 KB of memory depth per channel, programmable input gain, internal or external trigger capability, and
programmable input coupling.
GageScope software ships with
the card, so you don't have to
write any programming code.
Phone: (514) 337-6893
Circle 1328 on Inquiry Card.

DOUBLE THE VIEWING
The Nth Double Edge ($ 1295)
graphics board from Nth Graphics
(Austin, TX) lets you run two color-graphics screens at once on
two side-by- side monitors. You
can see alarge overview of asingle application or view two fullscreen applications and switch between them. The board includes 2
MB of VRAM and lets you pan,
scroll, drag, and redraw screens.
Phone: (800)624-7552 or (512)
832-1944.
Circle 1329 on Inquiry Card.

Decisions, decisions, decisions.

Decider, decider, decider.
Down - sizing, upgrading, multi- platform environments. Today's computer hardware issues are
more numerous, more difficult, more critical than
ever. So how do companies make decisions?
According to anew IntelliQuest study, they
turn to the only person qualified to decide. Someone like Bob Barrett. A person with 18 years in
computers. Who oversees atechnical staff of 75.
And whose buying decisions and approvals affect
nearly 3,000 users worldwide.
In other words, they turn to the BYTE reader.
A full 92% of whom control the products and
brands their companies buy.
If you want to reach an audience as influential
as this, then yours is an easy decision— advertise
in BYTE.
BYTE reader Robert N. Barrett, Vice President Management
Information Systems, K/A-COM, Inc.
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What's New Hardware
MAKE VIDEOTAPES
ON YOUR MAC
Designed tor making highquality presentations and
videotapes on your Mac, the
L-TV Pro LC ($449) and LTV Pro NuBus ($499) support NTSC and PAL video
standards. The interface cards
support up to 16-bit video,
which is optimized for Quicktime movies and photographicquality pictures. From Lapis
Technologies ( Alameda, CA),
the cards' four modes of operation are video recording, presentation, dual display, and TV only.
Composite video and S- Video
connections are standard.
Phone: (800)435-2747 or
(510)748-1600.
Circle 1335 on Inquiry Card.

VIEW COMPUTER IMAGES ON TV
The pocket-size Presenter Pius
2 ($429) from Consumer Technology Northwest ( Beaverton,
OR) lets you present images generated in DOS or Windows applications on your TV screen.
The device connects acomputer's VGA port to aTV's video
input port. Output is in NTSC,
S-Video, and VGA formats.

MULTIPLE-RESOLUTION
SCANNER
A floor-standing scanner with a
small footprint, the Visionscan
VS- 1250 ($9428; £5990) scans
at speeds of up to 36 A4 portrait
pages per minute at 200 dpi. You
can also select resolutions of 240,
300, and 400 dpi. From Advanced
Recognition (Windsor, Berkshire,
U.K.), the scanner has abuilt-in
100-sheet page feeder and amanual paper-thickness adjustment.
Phone: +44 753 855442.
Circle 1332 on Inquiry Card.

STACKABLE HUB
Standard Microsystems Corp.
(SMC, Hauppauge, NY) lets you
stack up to eight of its Elite

3812TP ($995) 10Base-T hubs to
form a112-port logical repeater.
When you add field-upgradable
Network Management Modules
($1695 each), the hub allows inband and out-of-band management and is compatible with any
SNMP manager.

LCD and on an optional external color Super VGA monitor.

Phone: (800)762-4968 or (516)
435-6255.

The palmDrive 210i ($999) from
ProTégé ( Laguna Hills, CA), an
external IDE drive, interfaces
with your PC through the company's Stealth controller and device management software. The
drive has access times of 12 ms,
data transfer rates of 2.25 MBps,
and drive buffer-to-host transfer
speeds of 10 MBps. It coexists
with IDE, SCSI, ESDI, RLL,
and MFM controllers without
changes to the PC BIOS.

CIrele 2.334 on inquiry Card.

NOTEBOOK HAS LONG
BATTERY LIFE
With power management based
on PicoPower Technology's
Evergreen chip set, the CompuAdd 425TX notebook ($ 1895)
runs on battery power for up to
5hours under normal operation
and 3hours under heavy operation, the vendor says. The CompuAdd ( Austin, TX) machine
features 4 MB of RAM ( expandable to 8MB), aPCMCIA
slot, a120-MB hard drive, an internal fax modem slot, and a
built-in trackball. Simulscan
capability allows simultaneous
display on the monochrome

L
OCAL-B
US MULTIMEDIA

Phone: (800) 356-3983 or
(503) 643-1662.

Phone: (800)627-1967 or
(512) 250-1489
Clue, 1330 on Inquiry Card.

VERSATILE IDE HARD DRIVE

Phone: (800)995-4453 or
(714) 586-8004.
Circle 1331 on Inquiry Card.

LIGHTWEIGHT NOTEBOOK
Epson America's (Torrance, CA)
ActionNote 4SLC/25 notebook
(from $ 1399) weighs 5'/2 pounds
and has built-in power management features. The basic configuration includes 4MB of RAM,
an 80-MB hard drive, abacklit
monochrome LCD, adual display with an external monitor,
and system and video BIOS
RAM.

Circle 1337 on Inquiry Card.

Phone: (800)289-3776 or
(305)265-0092.

PRINT MULTIPART FORMS

Circle 1338 on Inquiry Card.

From the Facit division of
Ahearn and Soper ( Manchester,
NH), the D4000 ($2299) 80-column multipart forms and label
printer handles up to six- part
forms and pressure-sensitive labels. A straight paper path, frontmounted heavy-duty tractors, and
the capability to print on paper
from 3/2 to 9V2 inches wide are
features of the 300-dpi printer.
Facit's FormStore software lets
you store up to six forms settings
in the printer's memory. Serial
and parallel interfaces and akeypad panel are built in.
Phone: (603) 647-2700.
Circle 1336 on Inquiry Card.

MAKE THE CD-ROM
CONNECTION

The Mega M46D2LM ($3895) local- bus multimedia system
has 8 MB of RAM, 256 KB of cache RAM, 2MB of VRAM, and
1MB of DRAM. The MPC-compliant system includes aPro
Audio Spectrum 16 sound card, speakers, amicrophone, and
headphones. The medium-tower system can read multisession Photo CDs and includes Windows NT driver support.
Contact: Megamedia Computer Corp., San Jose, CA, (800)
634-2334 or (408) 428-9920.
Circle 1302 on Inquiry Card.

Future Domain's ( Irvine, CA)
SCSI CD-ROM kit ($ 69) lets
you easily connect aCD-ROM
drive to your PC. The kit includes aSCSI controller card,
PowerSCSI universal application interface software, and NLM
software for NetWare 3.11, 3.12,
and 4.0 that lets file servers use a
CD-ROM as aread-only volume.
With PowerSCSI you can access
several different SCSI peripherals, each connected through a
different interface, simultaneously under Windows.
Phone: ( 714)253-0400.
Circle 1325 on Inquiry Card.
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Your Direct
BYTE introduces Your Direct Link - An
enhanced service for BYTE readers that
gives you free information on products
faster and easier!
In the NEW Direct Link
section, here's what
you'll find:

Alphabetical Index
to Advertisers
Including Phone
Numbers
Now dial companies
directly.

¡III
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Product Category
Index to
Advertisers

New Enhanced
Direct Link Card
Receive free information
quickly by filling out and
mailing or faxing Your Direct
Link Card today!

Order information on
individual products or
complete product
categories.

Redesigned
Editorial Index
Free information from
companies covered in
articles, columns, or
news stories.

Send for FREE product information by
filling out Your Direct Link Card
found in the back of every issue.

Buy It
Through BYTE!
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What's New Software
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MODELING AND SIMULATION
SOLUTION
A data analysis and numerics
software package from MicroMath Scientific Software ( Salt
Lake City, UT), Scientist ($495)
transparently processes standard
and differential equations. The
graphics editor supports annotation, editing, and grouping.
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Phone: (800)942-6284 or
(801) 943-0290.
Circle 1136 on inquiry Card.

TALK, DON'T TYPE
STATISTICAL SOFTWARE A
QI Analyst ($395 until September 30; $695 thereafter) SPC
(statistical process control) software for quality improvement
runs under Windows 3.1. From
SPSS (Chicago, IL), QI Analyst
is designed to help businesses
improve processes, cut waste,
and reduce nonconformance to
quality improvement requirements. The package provides 23
SPC charts, capability statistics,
Shewhart control tests, and reports.

Windows users. Features include
an intuitive interface, pointand-click commands, database
maintenance, database trend
information, server activity monitocing, and system catalog reporting.
Phone: (403) 945-7087.
Circle 1137 on Inquiry Card.

A speech-recognition commandand-control tool that works in
Windows, IBM VoiceType 2
($2195) lets you vocally enter
text and control applications into
programs such as WordPerfect,
1-2-3, and dBase. With abase
vocabulary of 7000 words, the
program accepts replacement
words that you define or draw
from abackup list. The Dragon

DEVELOP AND MAINTAIN U
NIX S
OFTWARE

Phone: (800) 543-2185 or
(312) 329-2400.
Circle 12133 on Inquiry card.

NO MORE MEMORY LEAKS
Bounds-Checker for Windows
($199) from Nu- Mega Technologies ( Nashua, NH) can trap
common bugs such as memory
and heap-related corruption problems; library routine overruns of
strings, arrays, and structures; resources that were not freed; and
errant parameters that were
passed to API routines.
Phone: (603) 889-2386.
Circle 1135 on Inquiry Card.

DATABASE MANAGEMENT
MADE EASY
SQL Manager for SQL Base
(US$795) from Nalciska Systems
(Calgary, Alberta, Canada) combines database management,
monitoring, and reporting for
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Systems' ( Newton, MA) program adapts to individual voice
patterns.
Phone: (617) 965-5200.
Circle 1273 on Inquiry Card.

VIRTUAL REALITY DESIGN TOOL
Continuous, DSP-based ( digital
signal processor) operation in
Real-Time Convolver ($ 1895)
lets you design avirtual reality
system in real time. The program
supports impulse responses up
to 25,000 points and sampling
rates up to 100 kHz for mono or
binaural real-time audible simulation. This Signalogic (Dallas,
TX) software is compatible with
the company's HypersignalAcoustic audio signal analysis
environment.
Phone: (214) 343-0069.
Circle 1138 on Inquiry Card.

COLOR YOUR BUSINESS
GRAPHICS
The Palette Chooser and the Explorer components of ColorUp
($99.95), an intuitive color software utility from Pantone (Carlstadt, NJ), provide professionally designed color palettes and an
encyclopedia of color information and experiments. Colors are
optimized for specific output media, and palettes are easily exported.
Phone: (201) 935-5500.
Circle 1140 on Inquiry Card.

CREATE INTERACTIVE
PRESENTATIONS

Sextant for C ($ 2500), an integrated hypertext environment
for developing and maintaining Unix- based C applications,
provides navigation and visualization capabilities that let
programmers manage large and complex projects. The
software assists in code reuse and reengineering and allows
multiple views to be dynamically linked. You can configure
the language-sensitive editor and fully integrate it into the
environment. Features include color coding, filtering, and
synchronization among specifications, code, and
documents.
Contact. Sextant, Inc., Ann Arbor, MI, (313) 973-8888.

AniMage ($395) from Digital
ChoreoGraphics (Costa Mesa,
CA) lets you create interactive
annotated animated graphical
presentations. You can merge
text, graphics, and animation into
asingle presentation and interact with it via the pan, zoom, replay, skip, and scroll options.
You can then distribute the presentation and apresentation player on afloppy disk.
Phone: ( 714) 548-1969.
Circle 1142 on Inquiry Card.

SPEED UP WINDOWS WORK

S
MART C
OMMUNICATING
Communications software for Windows 3.0 and 3.1,
Smartcom for Windows 1.0 ($49 through July; $ 149
thereafter) combines the GUI of aWindows application with
the features and performance of aDOS program, according
to Hayes. Smart Buttons let you access common commands
and frequently used scripts with the click of abutton, and
the SCOPE scripting language allows you to automate tasks
and to create interface-driven scripts for transparent
operations. The Communications Editor includes ANSI.SYS
functionality so that you can add color and graphics to text
messages.
Contact: Hayes Microcomputer Products, Inc., Norcross, GA,
(404)441-1617
Circle 1132 on Inquiry Card.
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FileRunner ($99.95) for the Mac
lets you network among your
desktop computers and PowerBooks. The MBS Technologies
(McMurray, PA) program synchronizes any number of Macs
via its Tm Sync feature, which
automatically identifies and
transfers updated and new files
and folders. Overwrite Safeguard
protects your data and warns you
if the same file is changed on
more than one computer. FileRunner creates alog of all transfers and compensates for changes
in time zones.
Phone: (800) 860-8700 or
(412) 941-9076.
Circle 1278 on Inquiry Card.

Phone: (800) 228-0666 or
(415) 491-1565.
Circle 1281 on Inquiry Card.

WINDOWS PAINTING
Color Wheel ($395), an imageprocessing program from Pacific Gold Coast (Glen Cove, NY),
lets you quickly create designs
using object-oriented procedures
that let you change the shape,
size, color scheme, and attributes of new or prefabricated objects. Major components of the
software are object and overlay
manipulation, color and palette
management, special effects and
editing, and OLE.
Phone. ( 516)759-301 I
Circle 1271 on Inquiry Card.
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SAFE FILE TRANSFER

When you power up your PC,
Fantastic Recall ($49.95 until
September 1; $79.95 thereafter)
lets you start where you left off
in Windows. With no special
hardware required, this package
from Binar Graphics ( San Rafael, CA) automatically restores
the application you were working
in via asingle keystroke.

WINDOWS SOFTWARE FOR
FINANCIAL ANALYSTS
Leading Market Technologies
(Cambridge, MA) has moved
Expo to Windows 3.1 ($2995).
Expo graphically monitors and
analyzes market data, providing
predefined analytics and letting
you create custom analytics. A
worksheet can contain up to 100
graphics windows; you can relate
each window to others, spreadsheet-style, by formulas you define.
Graphics, analyses,
and decision rules
from fmancial markets are automatically updated as
you enter new data.

NEURAL WINDOWS
DataSculptor ( S495) shortens the
time needed to solve data-analysis and manipulation problems.
The Neural Ware ( Pittsburgh,
PA) data-translation, analysis,
and transformation tools work in
an object-oriented environment.
You select tools and functions
as you would building blocks;
you connect the blocks to create
reusable solutions to data-processing problems.

Software Update
Winklaster 1.5 ($ 129.95), PCKwik (Beaverton, OR), adds
new module KwikFind and
enhancements to Toolbox,
KwikInfo, PowerScope, and
KwikVault.
Phone: (800) 759-5945 or
(503)644-5644.
Circle 1285 on Inquiry Card.

($995 per
Clara,
CA), adds alert log, scripting,
event manager, and Quick
Windows screen control; enhances control panel with
Network Device Table.
LANDesk Manager 1.5

server), Intel ( Santa

Phone: (800) 538-3373,
(503) 629-7354, or +44 793
431 155.
area 1286 on Inquiry Card.

t
Hilaak Pro 2.0 ($ 169), Inset

Systems ( Brookfield, CT),
adds improved user interface,
new graphics formats, and
support of the Aldus Graphics Import Filter specification, the WordPerfect for
Windows API, and TWAIN.
Phone: (203) 740-2400.
Circle 1287 on Inquiry Card.

Linkage 3.1 (
developer's kit,
$20,000), Cimlinc ( Itasca,
IL), adds enhancements in
computer graphics, data integration, floating licenses, and
text handling.

Phone: (412)787-8222.

Phone: ( 708) 250-0090

Circle 1272 on Inquiry Card.

Circle 1289 on Inquiry Card.

Golden Retriever 2.0b ($99),
Above Software (Irvine, CA),
adds File Save and File Open
commands, version-control
field in File Record, Uninstall
option, and enhancements to
Desk, File Manager, and
ASCII file viewer.

Phone: (617)
494-4747.

Phone: (800) 344-0116 or
(714) 851-2283.

Circle 1282 on
Inquiry Card.

Circle 1293 on Inquiry Card.
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What's New Software
VIP- BASIC lets you program
from the bottom up.

TECHNICAL GRAPHING IN
WINDOWS

Phone: ( 818) 991-6540.

EasyPlot for Windows
($399) technical graphing
software lets you quickly analyze, manipulate,
and plot large amounts of
data. The Turbologic feature virtually eliminates
delays normally associated with Windows screen
rewrites by anticipating
screen updates and storing key
accelerator information, according to Spiral Software (Brookline, MA). Other features include
the Text Toolbar, Clipboard Plotting, and the Data Editor.

Circle 1145 on Inquiry Card.

POINT-AND-CLICK BACKUP

user interfaces incorporates a
C++ code fragment editor and a
C++ application framework that
includes GUI objects.
Phone: ( 303)443-4223.
Circle 1144 on Inquiry Card.

Phone: (617) 739-1511.

BASIC PROGRAMMING
ON THE MAC

Circle 1279 on Inquiry Card.

A visual interactive programming environment for BASIC on
the Mac, VIP- BASIC ($ 295)
provides precoded Procedures,
integrated Resource Editors, and
the Dispatcher for building applications in BASIC. From
Mainstay ( Agoura Hills, CA),

GUI DESIGN TOOL
XVT-Design++ 1.0 for PCs
($1395) and workstations
($3095) provides aGUI tool for
creating C++ applications. From
XVI Software ( Boulder, CO),
this interactive design tool for

MAC AND WINDOWS CONFERENCINC
EVit

le,

Ad."

iSb

Window
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Backup hxec for Windows
($149) introduces Connor Peripherals' (Lake Mary, FL) line of
retail backup products. Conforming to Windows File Manager, the software lets you back
up and restore your data by
pointing and clicking on icons
for drives, file servers, tapes, and
logs. The software supports most
standard SCSI tape devices that
run under Windows.
Phone: (800) 541-2220 or
(407) 262-8000.
Circle 1284 on Inquiry Card.

CONTROL ANIMATIONS
SoftVTR ($999), asoftwarebased controller for use on PCs
and Unix workstations, provides
control of commercial and broadcast-quality VTRs ( videotape
recorders) and laser discs. From
Moonlight Computer Products
(San Diego, CA), the software
puts the VTR control panel on
your computer screen and lets
you control in interactive or
background modes. Features include frame-grabbing and rotoscoping.
Phone: (619) 625-0300.
Circle 1276 on Inquiry Card.

twee

PC DIAGNOSTICS

us, Onus .1. soeu,

FirstClass Client for Windows ( USS295), afront end for
SoftArc's FirstClass E-mail conferencing system, lets clients
use aMac or Windows to access the same nondedicated
FirstClass server without need of additional hardware. All
connections are over the same Ethernet cable via log- ins
over IPX, AppleTalk, and modems. The software accepts up
to 250 users simultaneously, allowing Mac and Windows PC
users to talk in real time.

Checklt Pro: Tests & Tools
($149.95), atroubleshooting diagnostic utility, tests PC hardware with explicit interpretation
of results to identify faulty components. You can use the custom
test applets to build avariety of
diagnostic suites and run them
as part of your own custom batch
file or menu. An advanced virusscanning module can catch more
than 2000 viruses, according to
developer TouchStone Software
(Huntington Beach, CA).

Contact: SoitArc, Inc., Scarborough, Ontario, canada, (416)
299-4723.

Phone: (800) 531-0450 or
(714) 969-7746.
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Circle 1133 on Inquiry Card.
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Circle 1143 on Inquiry Card.

Software Update
chemExhibit for Windows 2.0
($595), Molecular Arts ( Anaheim, CA), enables an unlimited number of diagram
templates; adds Windows
common
dialog
boxes and
hot keys,
arrow tool
palette in
drawing
tools, object stacking and
grouping capabilities in object controls, additional query
and identification capabilities
in Select-3D, and additional
molecule shading options in
Visage-3D.
•

Phone: ( 714) 634-8100.
Circle 1288 on Inquiry Card.

PowerTooIs 1.1 ($895), Xionics
(Peabody, MA), adds support
for TWAIN and Xionics'
Lightning cards, drivers for
the Hewlett-Packard LaserJet
4printer and Fujitsu M3097
scanner, document separators, new printing features,
faster image panning, and
multipage TIFF.
Phone: ( 508) 531-6666.
Circle 1291 on Inquiry Card.

Mathematica 2.2 ( from $595),
Wolfram Research (Champaign, IL), adds improved numeric functions and equationsolving capabilities, new
interval arithmetic capabilities, more sophisticated symbolic capabilities, and enhanced solutions of symbolic
differential equations.
Phone: (800) 441-6284 or
(217) 398-0700.
Circle 1292 on Inquiry Card.

TapeWare 4.1 (
from $299),
Emeritus Technologies (Fresno, CA), adds file system
agent for OS/2 and Unix;
NetWare 3.x name space support for Mac, OS/2, and Unix
files; NetWare user- level
stratification; and enhanced
file tracking.
Phone: (209)292-8888
Circle 1294 on Inquiry Card.

HEADS, IT'S REAL.
TAILS, IT'S FKE.
It's your choice. Alittle more than
50 percent of all business software in use today is pirated.
You might save afew bucks on
it—but when phony software
doesn't work, forget calling for
product support. When it infects
your computer with adeadly
virus, it'll be your work that gets
lost. The documentation is
nonexistent or inadequate, so
that won't help. And, of course,
there will never be any product
upgrades.
Selling or copying software
without authorization is against
the law, with severe criminal and
civil penalties including imprisonment of up to five years, fines
of up to $250,000, or both. If
you suspect the sale or use of
pirated software, call the BSA
Anti-Piracy hotline:

(800) 888-BSA1 ( 2721)

O 1993 Business Software Alliance. All rights reserved.

What's New Software
DATA-COMPRESSION HELP
A data-compression utility for
DOS 6 DoubleSpace and Windows, SpaceManager ($89.95)
from Vertisoft Systems ( San
Francisco, CA) augments DoubleSpace. Major features are SelectCompress, which provides
additional compression; SuperMount, which negates the need
for mount commands; SuperMonitor, which provides a
graphical report of data compression; SuperExchange, which
supports easy exchange of DoubleSpace-compressed disks; and
FortuneTeller, which predicts the
amount of remaining disk space
available.
Phone: (800) 466-5875 or
(803) 269-531/.
Circle 1139 on Inquiry Card.

ADD SERIAL I/O TO
PC APPLICATIONS
The Software Wedge
for Windows Professional Edition ($395)
from T.A.L. Enterprises ( Philadelphia.
PA) lets you create sophisticated serial I/O
interfaces between a
device with aserial
port and aWindows or
OS/2 application. The
software supports advanced data
parsing and filtering capabilities,
data formatting functions, and
hexadecimal- or octal-to-decimal conversions. This edition lets
you turn aspreadsheet cell into a
serial input or output buffer and
log data directly to adisk file in
the background.

Software Update
(
single
user, $ 395; network, from
$995), ZyLab ( Buffalo
Grove, IL), adds basic retrieval enhancements, unlimited index and file sizes, and
new search capabilities.
Zylndex 4.0 for DOS

Phone: (800) 544-6339 or
(708) 459-8000.
Circle

Phone: (800) 722-6004 or
(215)763-2620.
Circle 1275 on inquiry Card.

DESIGN ABBS DATABASE
Modentbase Pro ($ 149) from Integrated Solutions ( Riverside,
CA) lets BBS system operators
create custom-designed databases and incorporate them into the
on-line services available on their
BBSes. BBS callers can work
with the database as they would
with any other BBS conference.
Phone: (800) 633-6636 or
(909) 780-8860.
Circle 1277 on inquiry Card.

MORPH MIGRATES TO WINDOWS
Morph ($ 1691 now works on PCs running Windows and lets
them perform morphing, a2-D special effect that
transforms one still image into another. Able to use
graphics generated from Windows- compatible painting or
drawing programs or scanned images, Morph lets you place
two images side by side on the computer screen. After
matching key points on each image, you specify the number
of intervening frames you want; Morph calculates the
appearance of each frame and transforms one image into
the other as an animation. You can save the resulting
morph as aVideo for Windows movie or as an animation on
video tape or film. Single still images can be saved in file
formats such as TIFF, GIF, and Targa.

Circle 1298 on Inquiry Card.
Windows Personal Librarian 3.0

($995), Personal Library
Software ( Rockville, MD),
adds native-mode document
architecture, fuzzy-logic
searching, PL-Admin in Windows, concurrent updating
with transaction integrity, and
simultaneous multiple database searches. PC or Mac.

The Diriacket System ($ 25)
from The Flight House ( Lake
Forest, CA) lists the volume
name and all files and directories, including hidden files, on a
floppy ask, CD-ROM, tape, or
fixed disk. MailJacket lets you
print adisk mailer once you've
entered the addressee and the return address into your computer.

The Debt Analyzer 1.20

Phone: (800) 795 - 4834 or
(714) 768-3035.
Circle 1274 on Inquiry Card.

FAX FROM APC IN WINDOWS

Circle 1134 on inquiry Card.

Phone: (508) 459-5000.
Circle 1280 on Inquiry Card.
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Phone: (800) 565-6272 or
(204) 727-3873.

Phone: (301) 990-1155.

Contact: Gryphon Software Corp., San Diego, CA, (619)
536-8815.

131CTE

2.0 ($495), TKM
Software ( Brandon, Manitoba, Canada), has enhanced
functionality, especially in report generation.
interLend

MORE THAN ADISK JACKET
MAKER

Any document you can print
from aWindows application, you
can fax from your PC with
Open/image Fax for Windows
($995). From Wang Laboratories ( Lowell, MA), the software
includes APIs that let you fax an
image window, screen, file, or
document.

230

1295 on Inquiry Card.

Circle 1297 on Inquiry Card.

($20),
Insight Software Solutions
(Bountiful, UT), adds the
ability to select nine new debt
priority payoff methods, print
asummary report, view the
sum of all debts and payments on-screen at all times,
and use an effective-interest
rate calculator.
Phone: (801)295-1890.
Circle 1288 on Inquiry Card.

($995), Bimillennium
(Los Gatos, CA), adds abetter GUI, new features in the
Function Library, improved
loop optimization, as
ket
well as easier data
analysis and
manipulation.
HIQ 2.0

Phone: (800) 488-8662 or
(408)354-7511.
Circle 1290 on Inquiry Card.
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Everyone
makes claims.
When the industry wants
product testing taken to the nth
degree, they take it to NSTL.
In every field, one name sets the
standard. In microcomputer testing,
the name is NSTL, the leading
independent testing lab.
The NSTL compatibility certification
seal on aproduct says that it withstood
the toughest lab in the industry — and
it's ready for your business.
The seal saves you alot of comparison
and guesswork. It says you'll find the
product compatible with awide range
of business applications and hardware.
It helps you make the right choice.
Real-world testing for realworld use.
Beyond compatibility testing, we
access nearly every conceivable

We make sure.

problem — from engineering-level
hardware bugs to the everyday usability
of business software.
And we test with the end-user in
mind, in areal-world environment, just
the way your staff uses equipment
Except our trials are more punishing.
Our publications, and others
that publish our work.
In aseparate facility we also do
comparison testing for our own
Ratings Reports: Software Digest®, PC
Digest® and LAN Reporte®. They're
read by people who purchase an
average of more than $500,000 in
microcomputer hardware and
software annually.
And because of the respect we've
earned, some of the industry's leading
publications, like Data Communications,
Circle 121 on Inquiry Cord.

LAN Times, Unit World and Datapro
Research Group publish our test results.
Look for the NSTL seal and
be sure.
Experts rely on the NSTL name:
now you can, too. The final test of a
product is its compatibility in a
business environment The MIT. mark
tells you it's already met that test Look
for it when you compare products.

111,9__17L,
Plymouth Corporate Center
Box 1000, Plymouth Meeting, PA 19462
215-941-9600
Micro Channel" and OS/2"' are trademarks of the IBM Corporation.

Quatech, your communication source for
RS-232, 422 and 485 adapters.

Q

uatech manufactures a complete line of communication adapters for PC/XT/Ar, Micro Channel'
and compatible buses to meet asynchronous and synchronous, serial
and parallel communication requirements with protocols such as RS232, RS-422, RS-485, Current Loop
and 1EEE488.

oftware support for SCO Unix',
Windows

Xenix', OS/2' and DOS.

D

ata Acquisition and Industrial I/O products manufactured by
Quatech are also available. Call for
a free Data Acquisition and Communication Handbook today.
238
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C

ommunication adapters featuring: selectable/shareable interrupts, 16550 availability ( baud rates
up to 256K on standard asynchronous adapters) and address
configurable as any COM port.
Multiport adapters feature 2, 4. and
8 ports with independent seal interfaces. Most adapters provide AT
interrupts ( IRO 2-7, 10-12, 14, 15).

T

echnical support for our products are available free of charge.

800-553-1170
FAX: 216-434-1409
BBS: 216-434-2481

GUATECH
662 Woif Ledges Parkway, Akron. Ohio 44311
U.S.A. ( 216)434-3154. International: Australia/I nterworld Electronics 03-563-5011,
Canada ( Western)/Interworld VCR 604-9844171 (Toronto office 416-513-7027), England/
Diamond Point Internatonal 634-722-390, Finland/Lab Hitech OY 358-0-804-2522, France/
Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/7504 . Israel/RCM Ltd.
972-03-5447885, Italy/N.C.S. Computer Italia
0331/770-016, Netherlands/ACAL Auriema
040-502602, Korea/Sam Boo Enterprise Co.
82-2-538-4001, Spain SANTA Barbara SA
343-4188116, Singapore Bliss Services Pte
Ltd ( 65) 338-1300, South Africa Eagle Electronics 2721234943, Switzerlard Amiro Tech.
Engin. 37-2311-18. IBM PC-XT/AT,OS/2 and
Micro Charm are registered
trademarks of IBM Corp. All ‘
othertrademarks are of their
respective companies.

iM ade

in

U.S.A.

Circle 136 on Inquiry Card.
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BUY IT THROUGH EWE
Mail Order

Hardware/Software Showcase

Buyer's Mart

.The latest offerings from
vendors supplying
products of all leading
manufacturers at extremely
competitive prices.

This categorized four-color display
section makes it easy to find
Hardware and Software products from
awide variety of manufacturers
and suppliers.

From Accessories to Laptops
to Word Processors, you can
easily find the dealers you are
looking for in this directory of
products and services.

240
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HEHOZY !! MEMORY 11 MEMORY !!
ACER 486sx - 16MB SIMM (4nd X 36)
32MB SIMM (8M X 36)
AMI EZ-FLEX - 64MB KIT (4simms)
AMIGA 2000 - 16MB SIMM
AST BRAVO 486LC - 16MB SIMM
COMPAQ SystemPro - 32MB MODULE
DELL 486's - 16MB KIT (2 SIMMS)
32MB KIT (2 SIMMS)
MAC Ilfx - 16MB SIMM
MAC QUADRA 950 - 16MB SIMM
MAC Ilci,11cx,Ilsi,QUADRA 900 - 16MB SIMM
MAC QUADRA 700 & SE/30 - 16MB SIMM
NeXT TURBO - 16MB SIMM
SUN IPX,ELC - 16MB SIMM
SUN SPARC SERVER - 256MB KIT

$
$
$
$
$
$
$
$
$
$
$
$
$
$

599.00
1,399.00
2,699.00
539.00
539.00
1,199.00
538.00
1 , 088.00
479.00
479.00
479.00
529.00
529.00
549.00

OTHER MEMORIES AVAILABLE
LAPTOPS

HP
PS/1 - 2MB
4MB
M30 - 2MB
Mca7.55sx.65sx,70 - 1MB
2MB
M55sx,65sx,70 - 4MB
M70-A21,A61,121 - 2MB
M40sx,35sx - 8MB
M57sx,90,95 - 4MB
8MB
M80-041 - 1MB
M80-111,121,311 - 2MB
M80-A21A31 - 4MB
16-BIT OK Exp Board
32-BIT OK Exp Board

$ 68
S 149
S 79
$ 45
$ 79
$ 135
S 79
S 269
$ 135
S 269
6
9
9
5

$ 180
S 128
$ 128

AST
PREM.
PREM.
PREM.
PREM.

386/20C - 1MB KIT
386/25 - 1MB
486/25 - 1MB
II 486 - 1MB
4MB
8MB KIT
PREM. II 1MB Exp Board

S 65
S 45

4
45
7

$ 139
$ 278
S 469

DP 386/20,20E25 - 1MB
4MB
DP 386S/16 - 1MB
4MB
DP 286N,386N,S/20 - 4MB
M-SYSTEMS - 2MB
4MB
8MB
DP 386/33,486/25 - 2MB
SystemPro - 8MB
OK Exp Brd
DP 386S/16 1MB Exp Brd
DP 386/20,20E25,25E
1MB Exp. Board

66
159
66
159
135
79
135
299
96
269
335
105

APPLE

DELL
325D,P;333D,P - 1MB
4MB
420,425,433 - 2MB KIT
4MB KIT
8MB KfT
450DE,450SF - 2MB KIT
4MB KIT
8MB KIT

S 129
S 229
$ 79
S 135
S 269
$ 89
$ 149
5 299
S 495
S 999
$1869
$ 428
S 828

Vectra QS- 16 - 2MB KIT
4MB KIT
Vectra 486 - 2MB
4MB
8MB
X-Statlon 7003 Ser. - 2MB
4MB
8MB
9000/400t,4251 - 8MB KIT
16MB KIT
32MB KIT
9030/425e - 8MB KIT
16MB KIT

41
135
82
158
270
82
158
270

ILSE,SE/30 - 1MB
Classic - 1MB Exp. Board
SE/30,11c1,11cx,11sliC 8c
Quad. 700.900 - 4MB
Quad. 700.903 - 32MB KIT
fib( - 16MB KIT
Ilfx - 32MB KIT
Quadra 2561< V-RAM
LC 512K V-RAM

S 32
$ 54
S 115
$1120
499
$1166
S 27
S 44

AST EXEC. NB - 4MB
COMPAQ LTE386 - 4MB
SLT386 - 4MB
DELL 316,320 LT - 2MB
EVEREX TEMPO - 2MB
IBM L40sx - 4MB
MAC POWERBOOK - 2MB
NEC P.S. 286,386sx - 4MB
P.S. 386 - 8MB
P.S. SX/20 - 4MB
PANASONIC CF170 - 1MB
T.I. TRVL-MT 3000 - 2MB
TOSHIBA 10IX) - 2MB
2000SXE - 8MB
3200SXC - 4MB
5200 - 8MB

$$ 2
1g
S 168
$ 99
S 78
$ 135
$ 104
S 200
S 429
S 200
80
55
$ 108
5 388
$ 160
$ 315

PRINTERS
EPSON 60(X) - 4MB
HP
- 2M8
- 4MB
IBM 4019,4029e - 3.5MB
4029 - 4MB
OKIDATA 400 - 2MB

$ 229
$ 108
$ 135
S 129
$ 135
S 129

e
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

OTHER MEMORIES FOR:
ACER, ALTIMA, APPLE, AST, CHAPLET, COMPAQ, DELL, EPSON, EVEREX, HP,
LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELL, PANASONIC, PHILIP,
SAMPO, SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, TI, TOSHIBA,
TULIP AND ZENITH.

Cgffl iron
Inc.

©AM ,
Fcce

TERMS: C.O.D. CASH, VISA OR MASTERCARD.
COMPANY AND UNIVERSITY P.O. ' S ACCEPTED UPON CREDIT APPROVAL.

414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706

TEL. (818)855-5688
Circle 201 on Inquiry Cord.

COMP`ee cAripkoe

FAX (818)855-5687

AU. PRODUCT NAMES. MADEMARKS AND REGISTERED TRADEMAR103 ARE 1HE PROPERIY OF THEIR REPSECTIVE COMPANIES.

THE SAME
BUFFER
USED BY NASA.
AND IT'S UNDER
A MILLION
DOLLARS.

$695 00
When NASA went shopping for aprinter
buffer, they were looking for aflexible,
high-powered buffer that was reliable. And
don't think they weren't checking price
tags, too.
Our top-of-the-line, Buffalo SL was
their performance choice. It also just
happens to be the best value on
the market.

And although the SL is loaded
with state-of-the-art features,
including full Windows
compatibility, you don't
have to be arocket scientist
to use or install it.
Now, does that mean
600-34
it's better because it's easier?
Or it's easier because it's better?
Fax: 503-585-4505
Response Code: 7351.3

Buffalo Paregistered trademark of MELCO. Inc. Other brands and product names are trademarks or registered trademarks of them respecnve owners.

Circle 187 on Inquiry Cord.

CONTROL UP TO 96 PC
FILE SERVERS WITH I KEYBOARDAND MONITOR USING...

COMMANDER

•Select via Keyboard
• Dual access up to 250 feet
away ( optional)
No external power
Mix PC, PC/XT, PC/AT
and PS/2
"AutoBootTm" Feature
boots attached
computers without
operator intervention
Able to Broadcast to all
attached computers

PS/2 and Serial Mouse
support available
Each unit accommodates
from 2to 8 PCs
<>
ttimill

2z>

,ZZZz

up to 12 units can
be cascaded
Mounting kit available
for 19" and 24" rack
installation

leyBEx
2800-H Bob Wallace Ave.
Huntsville, Alabama 35805

(205) 534-0011
Fax ( 205) 534-0010
242
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Dealer Program Available

PC, PC/XT, PC/AT and PS/2 are trademarks of
International Business Machines Corp.

Circle 189 on Inquiry Cord ( RESELLERS: 190).

The Feather
Weight
Champion

The New 386SL Sub- Notebook
BICOM SL
-Weight 2.2 lbs ( Bicom & battery)
-Dimension 9.00" x 6.36" x 1.22"
-Intel 386SLJ25MHz processor
-Support 387SX co- processor
-2Mb Pam
-80 Mb Hard Disk
-5AA sze NiMH Batteries
(3 hours operation with PM enabled)

-High Resolution (640X400) LCD screen
-1 parallel ( bi-direction), 1 serial po -t
-External ' . 44 Mb FDD ( optional)
-Multi-function port for external
keyboard and extra sarial port
-DR DOS 6.0. File Transfer software
& serial Download cable
-Universal AC/DC adaptor

Option: External Floppy Drive, Mini-Track ball Multi function port cable, extra batteries.

30 day money back guarentee. Life-time technical support.

Abc 1-800-336-2280
U.S. Office ABC Computer ( U.S.A.) Corp.

Headquarters ABC Computer Co. Ltd.

2531. 237th Stri-fet, Sune 122,

28/F Wyler Centre Phase IF 200 Tai Lin Pai Road

Torrance. California 90505, USA

Kwai Chung, NT, Hong Kong Tel 852-4816118

Tel 310-325403 Fax 310-3256369

Fax: 852-4815836 Telex: 52178 ABCTC HX

BICOM
SL
Ask also B280i

OD

Circle 181 on Inquiry Card ( RESELLERS: 182).

$ 995
$795

The Intel Inside Logo is atrademark of Intel Corporation
All brard names are registered trademark of then respective ardners.

grade to Mu!Media at ACP SuperStore!
Chips and SIMMS
dRAm
eivi 25 SiMms Qtyl

Hard
Drives

Cr

ilk Iig
lit 'FOWL
Your complete Conner So
e..."
170Mb IDE. drive adaptor, mount hdwe.
instructs. preloaded Microsoft software...
•Windows 3.1 • MS-DOS 5.0
ACP Price
•Works for Windows 2.0 é
.Publisher • Money
•Central Point Anti-Virus
more Conner
Limited On,
CP3000
42Mb
3.5 28ms DE .... Cal
CP30084 84Mb
3.5 19ms DE.... Cal
CP30104
120Mb le 19ms DE.... Cal
CP30204 212Mb 3.5' 12ms DE.... Cal
CP30254 250Mb 3.5' 12ms DE .... Cal
CP30174E 170Mb 3.5' 12ms DE....Cal

Western Digital

High performance Caviar series with 1'
height. Cache Flowrt. and 32K butter.
AC 120 120Mb 1' 3.5 13ms
DE....Ca
AC1190 170Mb i• 3.5 13ms
IDE
Coil
AC2200 212Mb i• 3.5' 13ms
IDE
Call
AC2250 250Mb 1' 3.5' 13ms
IDE
Call
AC2340 340Mb 1' 3.5' 13ms
IDE
Call

Hard Drive Specials

Seagate ST3283 2 9Mb IDE
499.95
Samsung 100Mb IDE
249.95
Call for Quantum, Micropolis,
Controllers horn Ultrastor, Always, WD

Backups
Colorado

DJ10
120Mb Tape Drive internal.. 149
DJ20
250Mb Tape Drive internal .. 229
Trakker 120/250 Tape Backup
349/419
PowerTape 2Gb/4Gb
999/1599

Syquest
4£srib
44Mb
88Mb
88Mb

(
with earid
kit SQ555. SQ400. c5e(16 bit)
external
kit SQ5110. SQ800. SQ01(16 bt)
external

GrassRoots Floptical
Floptical 21 Mb Int/ext

419
499
529
629
Call

Floppy Disk Drives
Toshiba
NDO4DG 360K
5.25' HH
NDO8DEG 1.2Mb 5.25' HH
N03561GR1.44Mb 3.5 . HH

ACP

1.2 Mb 5.25'. 66
1.44Mb 3.5 .... 67

PC/X1
PC/AT
w/AT KIT

59
72
72

2.88Mb 3.5'
89
AN In One 3.5/5.25 149

Input Devices
Advanced
3-button Mouse 15
101 Keyboard .. 58
Mouse*WIndows 88
Microsoft
Serial Mouse
69
Ballpoint
98
Balpt+Wridoves 148
Microspeecl
PC Trac
78
PC Troc bus vers 88

Logitech
Mouseman
75
Mouse (OEM) . 35
Cadets Mouse 88
Trackman
78
Trackman Pat. .. 94
Sconman 32 ... 128
Scanman 256 .. 258
CH Products
FlightStick
49
Joystick MachIll call

IBM Compatible Cards
Advanced
Monochrome
38
Color Card
48
EGA Card
48
Windows
IMbAccelerator149
Interface
Parallel Card ... 29
Serial Card
35
Muni I/O
59
IDE 16- bit
19
IDE Multi I/O.69

VGA
512K, 800x603 ... 53
512K, 1024x768 .68
1Mb, 1024x768.88
Modems
240:tps intend. 39
24C0bps external.69
Memory
AT 0-8Mb(rim) 99
XT 0-8Mb(IC's) .. 99
Cali for your
special needs...

Canon

Authorized
Resod/or
BJ10ex/BJ20ex Portables
Cal
BJ203 InkJet
Cal
LBP-4SX/LBP-8SX Laser Printers
Cal
BJ330 Printer ( B/W)
Cal
BJC 800/BJC 820(Color)
Cal
13.1300 BubbleJet(B/W)
Cal

AZTECH

Sound
Galaxy_

256x1-100
256x1-100..
256x4-80
1Mbx1-100 _
1Mbx1-80

1À9 .. 1.35
1.59.. 1.45
4.79 .. 4.59
4.05 .. 3.95
4.49 .. 4.39

12

1Mbx9-80
35 .... 34
1Mbx9-70 .. 36 .... 35
1Mbx8-80
32
31
4Mbx8-70 129 .. 126
4Mbx9-70 139 .. 135

Call for VIDEO RAMS & CACHE RAMS
Over 20,000,000 IC's In- stock Including
We Specialize in Memory Modules

Math Coprocessors
Intel
38/SL Mobile
78
80387DX (all)
85
80387SX (all)
78
RapidCAD
248
8087
29
80287-10
89
80287-20 ,, ..... 89

Cyrix
3875X(16-25)
387DX(20-33)
387DX/40
80287(01)
Intel Overdrive
486DX-33
486SX-25

73
88
108
78
649
489

Includes: •

12Mb 525" Floppy

Notebooks/Laptops Toshiba
AST PowerExec
4Mb . ' 178
14400/16Mb
AST PowerExec
16Mb . 1325
$799
Compaq Conttra 4Mb... 169
Apple
Compaq Contura 8Mb ... 369
Powerbook
Compaq Ute4/25C 4.4b ... 239
40/170 6Mb
Compaq uta4/25C 8Mb ... 399
$249
HP95LX Palmtop
2Mb .. call
71TravelMate30C0
2Mb
87
IBM
71Traveiniate40C0
4Mb... 218
ThinkPad
Toshiba T4400/64C0 4Mb
187
2Mb 158
Toshiba T4400/6400 8Mb ... 388
$449
Zenith Z- Note
2Mb... 168
Call for all Notebook Memory Upgrades!

1,0111

yISION

- Discovery CD- 16 Upgrade Kit
Creative Labs-New for '93! Latest 16- bit
technology includes: SoundBlaster 16. Stereo
Speakers, HI-Performance CRROM Drive ( Int.) MPC
and Photo CD compatible, 390 ms.
ACP's Sale
Plus Software Toolworks. MulltMedia
Encyclopedia, San Diego Zoo
Animals and Lemmings

$498

Fusion CD- 16 Upgrade Kits
ACP's Sale • NEC DRV 25J(ext) 650ms/150KD
•Audio Spectrum 16-SCSI
•LAB TECH Speakers

$599

photo may vary

Advanced
Motherboards

80286/12MF5 ..
386SX/25MHz ..
3860X/4CAMHz .
486SX/25MI-tz ..

Call
Call
Call
Call

withfkLoscal

486DX/33M1-tz .
4860X/50MHz
486DX2/50MHz
486DX2/66MHz

Call
Coll
Call
Call

286/12Mhz Special!
ACP
P s
'
$
Special
269
Call ACP for
Notebook Deals!

COMPAQ

Nx
PRO 16
The only I6- bit Stereo card that supports
the 5sound standards, plus interface for
Mitsumi & Panasonic. Includes software
bundle...HSC Interactive. Monologue for
$1850 Satellite 80/120Mb
Windows. WINDATIslOLE. Audio Station.
T1850C Satellite w/120Mb Color .
Juikebox.For Windows, Soundscript DOS,
Tiwoosx LCD/Plasma 120Mb • •
Voice Annotator, CD Player. CD- Player.
T4400C Color 120Mb
Sound Tracks. Utilities. Windows drivers.
T4500 80/120Mb
Sound Galaxy NX 16 Pro
189.95
14500C Color 120Mb
Sound Galaxy NX li (for 8- bit) ... 99.95
T6400DXC Color 250Mb

Ca
Ca
Co
Co
Ca
Ca
Ca
Ca

TOSHIBA'
Cal
Cal
Col
Cal
Cal
Cal
Cal

the C
WD
o d
1
I
ei ss Carmen
Included
InFree

"Double-speed"

s529

CD-ROM Kit

For Maximum Performance! ... experience the
difference with a Double Speed Drive. Includes:
DM3024 drive ( mnt), 265ms, Double Data Transfer for
300KB/sec, MediaVision Spectrum 16, interface kit,
Microphone, Comptons MPC
ACP's Sale
Encyclopedia, Carmen San Diego,
National Parks, PC Library, Nautilus
Mag, GamePak, Music CO, MPC
Wizard. MedloclIps, King's Quest V.etc.

c011

ROM Drives • CD Bundles

Stilled

MITSUMI
CD-ROM Drive
350ms, MPC interface Crd, MS Est,
SW BONUS OFFER w/DrIve Purchase
•Compton's Family Encyc, World
Atlas, Webster's Dlc, $ 39.95
•Family Choice's 15 Ed. $ 29.95
•Lucas Games "Loom" $ 1995

CD Bundle * 1 Ret. Val. $ 804.
Software Toolworks Mavis Beacon
Teaches Typing. World Atlas Multimedia Ed.,
US Atlas w/Automap, Reterence Lib. Microsoft
Works for Windows-Multimedia Edhlon
CO Bundle *2, Ret. Val. 41013.199
Reference Library, Family Doctor,
US History, Animals, Software Du Jour.
Grolier's Illustrated Encyclopedia
CD Bundle *3, Ret. Val. $ 519.
$ 11 79
Loom, CD Game Pack II, Secret of
Monkey Island, Sherlock Holmes Cons.
Detective, Secret Weapons of the Luftwaffe,
Wing Commander w/ Ultimo VI

More MultiMedia...
Creative Labs

$399
ADS

PC Prime
Time

122 ,htrvral cable- ready 7V- Tuner
with scalable windows and complete
software kit, 4watt stereo
399

ADS Video Clipper

Capture motion from hard disk

359

ADS VGA TV Elite

Cor-verts VGA to Big Screen TV
ProUnea 3s/25 w/84Mb
ProLinea 4/25s w/240Mb
Contura 3/25 w/84Mb
Contura 3/25 w/120Mb
Contura 3/25c w/84Mb
Contura 3/25c w/120Mb
Compaq LTE Lite/25c w/84Mb
Compaq LIE Llte/25c w/120Mb

Softwarewere

FUSION CD 16-1 Sony 31A(Int) 490ms/150KD,
ProSpectrum 16- bit SLCD-IDE, LAB TECH Speakers, Great Software
(same as above) see line listings for more MediaVision products

$199

Non

•

San Diego, Civilization and Mantis by Microprose,
Comptons Family Encyc., BattleChess by Interplay

Our Best

486DX2/53VL Call
4COZtBVkleo Call
486DX/33 ESA Call
4860X2/50 EISA Call

I! lilt

;

FUSION CD 16-E

Micronics'
Call
Call
Call
Call

399

riarúrge-riareiMi reeffirtird-

AST Bravo 4/33, 486/25 2/8Mb
88/299
Compaq ProUnea 3/25s, 25zs 2/8Mb 88/288
ProUnea 4/25s, 4/33, 4/50 2/8Mb b 166
88//6
30
78
8
IBM ValuePoint except CXX 4/16m
IBM PS/2 Model 90,95 2Mb
88
Call for all Computer Memory Upgrades!

486DX/33 SA ...
486DX2/50 ISA .
486D)2/66isA.
486DX2/66 Vt...

11

Call for MIniTower and Tower configurations... plus EISA, SCSI,
Local Bus (add $ 75.), and 486DX2/50, 4860X2/66 and 486DX/50

Computer Memory Upgrades

Motherboards

Sale Price

•4Mb RAM • 101 Keyboard
• 1Mb SVGA Cora • 14" SuperVGA . 28
.120Mb HardDrIve Color Monitor and
morel

Laser Printers

Calla "OW Boards
Canon LBP-4,4Ute.4Plus 1Mb 118 2Mb 168
Canon LBP-8111, Bill Plus 2Mb . 169 3Mb 199
Compaq PAGEMAR015/20 8/16Mb..299/599
Epson ActIonlaser II
2Mb 138
HP U IllsL 4, 4M, XL300 4Mb. 148 8Mb 298
HP LaserJet 11P,111,111P,IIID 2Mb. . 98 4Mb 158
HP LaserJet II, IID
2Mb. . 98 4Mb 158
Panasonic 4410/4430
2Mb 118 4Mb 188
Panasonic 4420/44501
2Mb 118 4Mb 188
0Ellaser 400
1Mb
78 2Mb 98
TI MicroLaser Turbo, XL 1Mb
69 4Mb 269

ACP s

•486DX/33 • 1.44Mb 3.5" FlopPY
w/256k Cache • IDE Controller

SOUND BLASTERrm

Memory Upgrades

Call for
Local Bus

486 SuperVGA System

349

Video Graphics Cards
ATI

495
Graphics Ultra Pro 2Mb
315
Graphics Plus 2Mb
285
Graphics Vantage 1Mb

Diamond-New for '93

SpeedSTAR 24X 1Mb
Stealth 1Mb
Stealth 24 ISA/VESA
Stealth Pro 1Mb/2Mb
Stealth Pro VESA 2Mb
Viper VESA Local Bus 2Mb

154
210
165/169
239/349
335
389

Sigma Designs

Windstorm MM Display Card

335

*Chid

189

Fahrenheit 1280w/1Mb

New for '93 -Upgrade Kits
Edutainment Kit (Upgrade .... Call
Discovery Kit ( upgrade kit)
Call
Sound Blaster Deluxe/Pro
88/149
Video Blaster
338
Sound Blaster 16 ASP
Call
Video Spigot/Windows
399

MediaVision

Pro 16 MultIMedla System
Fusion CD 16 Int/ext
CDPC XL Subsystem
Pro Movie Spectrum

899
499/549
1169
289

CDR 84-1 (mnt) 74-1 (est)
MultIMedla Gallery w/MuttapIn
CDR 38 Portable CD

535/595
869
459

NEC New Multierd

Turtle Beach

Multi Sound Upgrade Kit

1289

Texcel

MulaMedia Bundle 16- bit with
10 Software Titles int/ext
995/1095
Home Bundle Double Speed
665/765
DM3024 DoubleSpeed CD int/ext 399/499
8-bit Kit w/Transfer I/0 Int/ext
485/575

Sigma Designs

Wedstorm CD-ROM Kit 24 bit

Toshiba

1039

XM43018 Double Speed ( int)

485

Gravis Ultra-Sound- New!

169

Advanced Computer Products, Inc.Z2410 *
1310 E. Edinger, Santa Ana, CA 92705 • FAX 714-558-8849 • Toll- Free 1-800-FONE ACP • Sales 714-558-8813

MC

Prices subject to change without notice. No surcharge on credit card. Credit cards not charged until we ship. 100% cok free retum guarantee ,If you are not 100% satisfied just return insured within 15 days complete with
ai matenals in new resaleable condition with original invoice. ACP will immediately exchange product or issue ACP credit less shippng tor future purchase. No Retums on software Specel Purchase
Circle

183

on Inquiry Card.

Take Note:
The World's Best SCSI Adapter
Just Got Better
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SmartCache III
is the total, growable SCSI solution!

Meer
Steer
GUI i
e
ebef

The world's best SCSI adapter is now the world's greatest bargain— priced lower
than any major competitor. An unprecedented value, SmartCache Ill offers top
performance and universal connectivity with all major SCSI-1, SCSI-2and Fast
SCSI devices, including hard drives, tape, CD-ROM and WORM.
It also comes with built-in support from all major operating systems, including
DOS, Windows, OS/2, NetWare, Windows NT, NextStep and all versions of Unix.
And only SmartCache Ill gives you agrowth path. Optional plug-on modules
let you migrate easily to caching (with up to 64Mb cache), as well as full RAID
capability. Storage Manager, our GUI utility, makes installation quick, easy and
automatic. Plus, it gives you on-line and remote control over subsystem management, diagnostics, performance monitoring, and disk array configuration
and control.
Distributed Processing Technology, Inc.
140 Candace Dr. Maitland, FL 32751

USA

•List price tor ISA model PM2021 90 SCSI Adapter Board
Circle 191 on Inquiry Card ( RESELLERS: 192).
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Call DPT, today!

800-322-4DPT
FAX 407-260-5366

compAa

BRAND NAMES
=

= 7

=

Notebook
Thinkpad 700 4/120

2699

Thinkpad 700 Color 4/120
Thinkpad 720 Color 4/160

3995
4395

LOW
PRICES•
LEADER

IBM ValuePoint (VESA LOCAL BUS)
486SX/25 4/120 MDL F30
1199
486SX/33 4/120 MDL K30
1399
486DX/33 4/120 MDL M30
1699
486DX/33 4/340 MDL 84M70
2109
486DX2/66 4/245 MDL W50
2359
486DX2/66 4/340 MDL W70

2545

486DX2/66 4/527 MDL W90

2995

All ProLinea systems are Local Bus

SINCE 1983

We export to Europe, Asia

Apple

Monitor Extra

Mac PowerBook

Modems
ZOOM 14.4 EXT.S/R Fax
ZOOM 14.4 INT.S/R FaX

299
249

INTEL Satisfaxtion 400
INTEL Satisfaxtion 400E

439
479

160, 40/80/120 MB

TOSHIBA NOTEBOOKS
Toshiba 4400c, 120/200 meg
Toshiba 6400MM, 200 meg
Toshiba 4500C, 120 meg

3425/3995
CALL
3795

$2,230/2,540/2,860

Duo 210, 4/80 MB

$2150

180, 4/120 MB

$
4,160

Mac CentrIs 650, 6/230 MB

$3080

Quadra 950, 8/0 MB

$4390

14" Mac Color Monitor
Extended Keyboard

$499
$159

LaserWriter III 4MB

1,795

Prolinea 4/25s, 4/120 MB Win+
ProLinea 4/25S, 4/240 MB Wind+
Prolinea 4/33, 4/120 MB Win+
ProLinea 4/25CDS, 4/120 MB Win+
Prolinea 4/50, 4/240 MB Win+
Prolinea 4/66, 4/240 MB Win+

1225
1425
1625
1665
2055
2255

DESKPRO 4/33M, 4/340 MB Win
DESKPRO 4/50M, 8/240 MB Win
DESKPRO 4/66M, 8/240 MB Win

3125
3075
3305

Contura
Contura
Contura
Contura

1675
1995
2695
3325

Notebook 3/25, 4/120 Win+
Notebook 4/25 4/120 Win
Notebook 4/25 color, 4/120 Win
Notebook 4/25CX 4/120 Win

LTE Lite 3/25C, 4/120 MB Win
LTE Lite 4/25C, 4/209 MB Win

Portable 486DX2/66C, 4/210 MB Win
6745
Portable 486DX2/66, 4/525 MB Win
7755
Win+ MS-DOS 6, MS-Windows 3.1, Compaq Mouse
Win+, Win plus PFS; Works/Windows, 5.25* FDD, Modem
'Please call for updated prices'

NOVELL SPECIALS
Authorized Dealer

Call for pricing on other brand name models

AST

CD ROM/Multi Media
Toshiba TXM3301 w/controller
NEC CD ROM 74 w/o controller
Sound Blaster 16 ASP

Software
From:

Aes

2395
Power Exec 386SU25, 120 meg
Power Exec 386SU25C, 120 meg
3575
4250
Power Exec 486SL25, 25C, 200 MB
Call for all AST, Bravo and Premium products

520
605
245

Central Poin
Corel
IBM

Adobe
Aldus
Borland

Computers

Hard Disks
269
meg
349
CP3204, 212 meg
Quantum ( ELS/LPS)
275
ProDrive 170 meg
395
ProDrive 240 meg
995
ProDrive 525 meg
CP30104H, 120

WE STOCK:
ADAPTEC
BOCA

1395
3795

5users
25 users

NEW Netware 4.0
925 10 users
3075 50 users

2125
CALL

Fonts

Spinnakor
Symantec
WorkPerfect

MicroProse
Micosoft
Quarterdeck

From:

Video Boards

PRINTERS

Tape Back-Up Drives

Adobe
ID Engineering
MicroLogic

Epson DFX 8000

2255

ATI Graphics
Ultra +, 1MB

295

Ultra Pro, 1MB

435

Ultra Pro, 2MB

515

Ultra Pro, 2MB EISA

575

159

Epson LQ870

459

1620

Jumbo 250 Int

215

Epson LQ1170

629

Trakker 120 Ext

359

Epson L0570

249

Trakker 250 Ext

419

Epson LQ1070

369

Diamond

Epson AP325

199

Stealth 24, 1MB

Maxtor
LXT 340 meg
619
LXT 535 meg
919
Micropolis ( SCSI)
1624 670 meg
1195
1598 1013 SCSI2
1475
Fugica, Micronet, Seagate
CALL FOR ALL MODELS

CALCO MP
CITIZEN
INTEL

Netware 386 V.3.11
625 10 users
1895 100 users

Colorado
Jumbo 120 Int

386/40, 4MB RAM, 120 meg HD
1390
All Systems Include:
•2 S/1 P/1 Game Ports, 101 AT Enhanced Keyboard, Mouse
•1.2 ( 5.25") & 1.44 ( 3.5") meg TEAC Floppy Drives
*SVGA card w/1 meg & SVGA 0.28mm Monitor
•MS-DOS 5.0 & MSWindows 3.1 (complete w/manuals)
•One year parts and labour limited warranty

Conner

5users
20 users

1960

2195

VESA
Local
Sus

486/33, 4MB RAM, 120 meg HD

Intuit
Lotus
Mathematica

Made in USA

486DX2/66, 4MB RAM, 200 meg HD
486/50, 4MB, 200 meg HD

3725
4299

Syquest
88 meg kit Int

425

88 meg Ext

625

CREATIVE LABS
HOUSTON INSTRUMENTS
TEXAS INSTRUMENTS

VESA Local Bus

HP Desk Jets

SVGA Monitors
NEC 3FGE
635
NEC 4FG
735
Viewsonic 6E, 14"
340
Viewsonic 20, 20"....1885
Viewsonic 6FS
525

175

Orchid Fahrenheit

Call for prices on Okidata,

$235

LASER PRINTERS
HP LaserJet 4SI
HP LaserJet IV
HP LaserJet 4M
HP Laser 4L
OKI OL 400, 800

EPSON
HAYES
MAYNARD

2995
1375
1925
810
CALL

OKI OL 840 P.S.
1720
Panasonic 4450
1295
NEC Model 95
1385
NEC Model 97
CALL
Compaq Pagemarq 20...4295

TALLGRASS
US ROBOTICS
MEGAHERTZ

MOUNTAIN
KINGSTON
LOGITECH

Cornputerlanemc
Corporate Accounts
Volume Discounts
And
Consultant Orders
Welcome
246

le v • 1
-1
,-; JULY

Outside California: 1-800-526-3482
Inside California: 818-884-8644 • FAX: 818-884-8253
7500 Topanga Canyon Boulevard, Canoga Park, CA 91303

Hours: Monday - Friday 9 -6, Saturday 10-5
1993

Compaq is aRegistered Trademark of
Compaq. IBM is aRegistrered
Trademark of International Business
Machines.
ALL QUOTED PRICES REFLECT A
5% CASH DISCOUNT
Visa, MasterCard and American Express
also accepted
Prices subject to change without notice.

Circle 188 on Inquiry Card.

CAD or Multimedia
M&M PRO

THE TEXAN

Function of Fivu Board ,:1
,1
Ono PC / AI Skit'
b
7-7 -T •

CI
-I

_ jr- r"% % ill
-

THE ALAMO

Optional SVGA

'
1

wittilmmilinpuninnt
Optional JPEG Compression
& VGA to TV Output

We Have The solution!
Ultra High Resolution
Graphics Display Controllers
from the World's first
TMS34020 Manufacturer
Our PC/AT boards provide programmable
display resolutions up to 1600 x 1280, and
provide 72Hz or higher refresh rate for 1280
x 1024 and lower resolutions. 40 MHz
TMS34020 Graphics Processor, VGA passthrough and RGB cable set are included.
Software drivers are provided for TIGA, MSWindows, and AutoCAD).Drivers for the X
Window System for Interactive and SCO
UNIX are optional.

THE ALAMO

$2,995

24- BIT TRUE- COLOR at 1600 x 1200
6 MByte VRAM + 1 MByte DRAM

THE TEXAN 1600 $ 1,450
256 Colors at 1600 x 1280, 60 Hz
2 MBytes VRAM + 1 MByte DRAM

THE TEXAN 1280

$ 1,250

256 Colors at 1280 x 1024, 72 Hz
2 MBytes VRAM + 1 MByte DRAM

THE TEXAN 1024

$ 995

256 Colors at 1024 x 768, 72 Hz
1 MByte VRAM
1 MByte DRAM

Multimedia Graphics:
Everything you need to get
video into or out of the PC
M&M PRO

$995 +

24- bit
TRUE- COLOR
NTSC/PAL/
SECAM video window frame grabber.
Optional 12-bit per channel digital stereo
audio, hardware JPEG compression, onboard 1024 x 768 SVGA, composite and
S-Video NTSC/PAL output with flicker filters.

M&M Basic

(
composite video)

$500

(composite & S-Video) $600
NTSC/PAL frame grabber displays live video
window on VGA screen.

ViVA HC
(
NTSC or PAL) $700
HI-COLOR ET4000 VGA with composite and
S-Video output with flicker filters. Configurable for multi-channel display.
VIVA

(N-rsc) $550

(PAL) $630
Video, VGA and Audio mixer outputs VGA
to video as an overlay on an input video
signal.

VIVA Basic
(
NTSC or PAL) $300
Internal or External VGA to Video converter
outputs VGA to composite and S-Video with
flicker filters. No 15R required for 640 x480
modes.

Omnicomp has been providing graphics hardware solutions for Systems Integrators, OEMs,
and Ftesellers in domestic and international markets for over 10 years.
Our products cover awide range of popular computer platforms and operating systems including PC/AT,
VME, Micro Channel*, DOS, Windows, UNIX and others.
Omnicomp, THE TEXAN, THE ALAMO, M&M PRO, M&M Basic, VIVA, VIVA Basic and VIVA HC are trademarks of
Omnicomp Graphics Corporation. All other trademarks or registered trademarks are property of their respective owners.
Specifications subject to change without notice.

Circle 196 on Inquiry Card ( RESELLERS: 197).

na

MICROSOFT
WINDOWS

AUTODESK

Windows drivers provide 1600 x
1200, 24-bit TRUE COLOR on the
ALAMO, 1600 x1280, 256 color
on THE TEXAN, and HI-COLOR
on the VIVA HC.
Video for Windows compatible
MCl/AVI Multimedia Windows
drivers for the M&M PRO and
M&M Basic.
DL-Xpress ( included) and Soft
Engine (optional) from Vibrant
Graphics allow 24-bit TRUECOLOR display on THE
ALAMO and 256 color display on
THE TEXAN for AutoCAD* 3D
Studio'', etc.

Monitors . . . IDEK 21" flat screen multiscan
monitors 30-80 KHz . . . others available.
MF 5421A 1600 x1280, . 26 Dot Pitch $2,525
MF 5321A 1280 it 1024, . 31 Dot Pitch $2,125

Fhone
Fax

713-464-2990
713-827-7540

For more information, call or fax our Systems
Engineering Department, M-F, 8:30-5:30 CST.
We accept VISA, MASTERCARD
and AMERICAN EXPRESS

Direct from
Manufacturer
12-Month
Warranty
FO. B. Houston

Omnicomp

Graphics Corporation
.The Texas Graphics Company
1734 W. Sam Houston Pkwy, N.
Houston, Texas 77043

NETWORKING

BY

MOTOROLA

EMBARC, from otorola,
delivers information to
moving targets

Users roam the nation and stay in the loop
Portability doesn't have to mean isolation from
important, timely information, thanks
to EMBARC wireless networking.
In over 200 cities in the U.S. and
Canada, you're connected— to E-mail
from the office and news and weather
briefs from USA TODAY, as well
as optional services such as sports,
key market and financial developments, and
HeadsUr targeted industry news briefs from
INDIVIDUAL, Inc. You can even have your important databases routinely updated— automatically!
All you need is EMBARC's compact, powerful NewsStream receiver ( it
plugs directly into most laptop, palmtop and notebook computers) and the
simple software package that drives it. Pay as little as $395, install it in minutes and you're ready to go— without wires, faxes or phones.
Equip your whole team to receive memos, documents
and file updates for pennies per recipient.,
You'll find EMBARC so cost effective
you'll communicate more.
Our corporate trial program lets you
try it virtually risk-free. Sign up right
now by phoning 1-800-EMBARC4,
Ext. 350. Give your team the homefield advantage... even when they're
on the road.
EMBARC service Is available

Emma«
Circle 206 cn Inquiey Card ( RESELLERS: 207).

for DOS- based laptops and
notebooks, HP 95LX palmtops
and Macintosh Powerbooks,

0

Motorola and NewsStream are trademarks
of Motorola. Inc EMBARC Is aservicemark
of Motorola. Inc < Motorola, Inc 1992

Rack Mount Computers - Motherboard or Passive Backplane
Use external monitor
Up to 6drives

Mono or color monitor
Up to 5drives

14" color monitor
Up to 3drives

[1

8.75" high

8.75" high

I
2.25" high

Rack Mount Monitors
10" mono or color
monitor
_

14" mono or color
monitor

Enclosure for most
desk top monitors

8.75" high

12.25" high

14.0" high

Rack Mount Keyboards
Drawer mounted
keyboard

/

Drawer for desk top
keyboards

Vertical- mount, sealed
membrane keyboard

„
u.

,, ,, fli

1.75" high

Rack Mount Printer
Dot matrix printer with
industrial rating
Illumanj

1488a.

3.5" high

Ma
en
DR

5.25" high

Call for our other Rack Mount computer
and "
enclosure only" product offerings.

RECC1RTEC, INC.

•

emu.
12.25" high

1290 Lawrence Station Road, Sunnyvale CA 94089
Tel. [408] 734-1290
Fax: [ 408] 734-2140

1-800-729-7654

Circle 198 on Inquiry Card ( RESELLERS: 199).
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BYTE

249

Some companies try to sell you on price alone. Others rely on name recognition. Only
Micro-International can sell you POWER, SPEED, CAPACITY and PROVEN
RELIABILITY in an affordable notebook computer. Have you ever dreamed of
having alightweight (6.51b) computer that packs in your briefcase and provides
lightening-fast speed (66Mhz), enormous storage capacity (450MB) and enough
system memory ( 16MB) for virtually any application'?
Give us a call. Micro- International will provide you with a POWERFUL and
AFFORDABLE solution for both your desktop and mobile computing needs.
MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099
National Sale: 800-967-5667 Local Sale: 495-9096 Fax: 713-495-7791

Circle 202 on Inquiry Card ( RES•ELLERS: 203).

HP Connectivity

More Affordable, Faster Performance

Etheriet Ne t
ware®
Print Server $ 395.00

Printer Sharing 8Serial Ports
$695.00

Printer Sharing 4 Serial Ports
$549.00

Network Print Servers
For HP LaserJet MIO
BayTech has combined performance
and affordability in the new Ethernet
print server card. The LaserShare® PSMIO easily installs into the MIO slot of
your HP LaserJet Series 4, IIISi and 4Si
laser printers.
The three key advantages LaserShare
PS-M10 has over standard network
printing are: speed, printer location, and
congestion reduction. The fast throughput speeds allow downloading of large
text and graphic files at the speed of
your network. It increases file server
efficiency by assuming the printing
functions of the file server. You can
locate your laser printer anywhere on
the Novell Netware ® 3.x compatible
network by using either 10BASE2 or
10BASE-T connections.
For only $395.00 it is the best low
cost, high performance print server
available.

8Can ShareYour LaserJet
BayTech is pleased to offer amore
diverse LaserShare product line with the
inclusion of MIO expansion cards.

Printer Sharing 4 Parallel Ports
$549.00

$50." Rebate on LaserShare® MIO
Purchase aLaserShare before August 31, 1993 and receive a $50.00 rebate.

LaserShare allows up to 8users to
connect simultaneously to the MIO
expansion slot of your HP LaserJet laser
printer. LaserShare models are available
with 4parallel ports, and 4or 8serial
ports. LaserShare's standard 1MB
buffer is user expandable to 4MB. The
LaserShare 4A-MIO is the only 4
parallel port card available for HP
LaserJet MIO products.
Parallel input speeds of 70Kcps are
the fastest in the industry. Use
BayTech's Tran-x® for parallel printing,
with serial port models, for distances
more than 1,000 feet and speeds
to 46Kcps.

Experience 8£ Reliability
For 17 years, BayTech has been a
leader in the design and manufacture of

Circle 185 on Inquiry Cord ( RESELLERS: 186) •

data communication products including:
Network Print Servers, Printer Sharing
Solutions, Statistical Multiplexers and
Data Acquisition Controllers. Call tollfree today to learn more about BayTech
connectivity products.
All product or company names are trademarks of their
respective holdiers.

Because Resources Should Be Shared

Data Communications Products Division
200 N. 2nd St., PO Box 387, Bay St Louis, MS 39520
Fax: 60!-467-4551 Phone: 601-467-8231
or toll-free

800-523-2702
JULY 1993 BYTE

251.

MEMORY • MEMORY • MEMORY
IWIIIM-161aeilledilae"1"
IBM

PS/I 286, 3865X
2M8
9759935
579 4MB
9799694
5149
PS/I Consultant, EssentioL Expert meek* o43,144,
PS/Voloepoint ad «dell except Co. stales
4618
9699290
5159 16M8 9699791 .. 5579
PS/I Consuiteet, Essential, loped models x/6
161AB Kit
9699291 $ 579
PS/2 25/286, 30/286, memory adapter 1497259
288 Kit
3095360
579

Z4 114

PS/2 70-A21; A61;121; 661, PS/1 Consultant, Esseatial,
Expert models K11, e13, x14, PS/Valuepoiert CAR series
2MB
6450608 $75
PS/1 3500; LS, 4050, 55SX; LS, 6550; LS, XStotion, PS/
Volempoint Cox series, adapter board 3493011 or 34E3071
4M8
3492933 8799977
5149
PS/2 3550; LS, 4050, PS/Voluepoil Cao series
8MB
6450129 . 5299
PS/2 90 XP, 95 XP, PIS (peers), 56, S/ an PS/1 Pre 12123
2/A8
PS/2 90 XP, 95 XP, P75 ( poles), 56, 57 1st
PS/I Consultant, Essential, Expert models x11, x13, x14,
PS/I Pro 12123
4MB
6450128
5149 818
6450130
5299
Expansion boards tor 50, 502, 5550. 60, 6550
8MB ri/2148
1497259
5269

`4MB
5011 59.001 ... 5199 EIMB
50115940/ ..... $
3379
•Menhottan SIP
16MB
501143-001 . ... S879

Compaq
Prole.« 3/250 3/251s
2618
141738 001
589 8M8
141746001 $289
Prolinno 4/25s, 4/33, 4/50
1MB
141682 001
559 2M8
141683-001 . 589
4148
141684 00L 5159 8M8
141685001 $309
DeskPro 386-20, 20e, 25
4MB
113137 001
5169 4MB
113645-001
5219
DesirPro 386,/16
4M8
112534 001
5169 4618
113434-001 .. 5729
DeskPro 3/251 331,4/2515; 33E; 66E. 2660; 311611; 33650/20;
20N, Systemeho LT Series, Portable 486c, /
ASeries
1MB
118688 001
549 7MB
118689 001
579
4MB
118690 001
5149 8MB
112877-001 .. $309
ProSignier PC Server 486/33; 002/66
1
661
149320 001
5999 32M8 149146001 ... 52439
DeskPre 386-33, 486-33, SystemPro
21,18
115144 001
599 8966
116561-001
5289

S409

Dell
Power Desktop 3250; P, 3330, 333P, 433P, 466P, 486D
1MB
310.2505
559 4MB
310-2507
5149
Powerliee Woristethe 420; 425; 433; 450; 4500E/2, 466DE
2MB
310.2466
599 8MB
310-0468
5319
PowerLiee Workstehe 420; 425; 433; 450; 4505E/2, 46658
37MB Iht
310 2630
51199
Performance 1
1
,L. IA series
OAR
310-3325
5159 11111 310.3327 ......... 5579
Performowe ME series
4MB
310-3324
5159 811
370-3335 ..... $329

Hewlett-Packard
Veatro 00/168; 20PC, RS/20; 20C; 25, 2SC
4M8 Kit
01542 or 16428
5169
!Matra 386/1611, 336/2011, 346/2511 PC
2618
112401
599 818
024040
S3I9
Vewro 4116PC; 251; 331; 41161/20; 4/2511; 331 5011; 66N
211
02381A
589 8MB
02152A ----- 5309
Vera 386/25; 4156/25U; 486/33U; 486/508; 406/661.1
211
073818
589 8618
021520 ........ 5309
Vertu 486/251 486/3316486/50N; 486/668
1618
026766
5579
leak. 386/331 33141
7M8
027140 ...... S129 8M8
07715A
5399

Zenith
2-300/400 Wit, 0-420/5X, Z-425/50, 2-433/00, Z-433/50
Z- Server 42551, 433DE, 4500E
OMB
ME 432
5179 8/48
ME.102
S319
2- Station 32551
4 60,4201kSlaSim4251,4331110111,450/(En
/
IMB
ME 70
549 4A18
ME IN
5149
Zenith 2-386/20; 25; 33, 331
1MB / A3800ME
549 4MB
7113800MK .. 5149
Zenith 2-38650/20, 2861Pv, Z- L5
2/AB
605 1
Zenith 486/3317; 25E
4MB
7A4200812
5189 I6MB 159700318
5619

•
;;:e

'
1152
1■
1116"•
. 4
"

AST

10.08
500/10 004
699 811
500824-002 . 5399
Adrontoge!38653/20; 25, Morley' Pro 50/25,1reve 3/33s
1618
500961 NI .... VS 8111
500962-002 . $339
Advantage) Pro 41)161/0/33; 50/25, Ikervo LC 4/25s; 33; 33s;
50d; 4/656
2MB
500987 001 .... 589 4M8
500987 002
5139
Premium 386/25; 33; 331, Premium 11 38650/16; 20; 25
1MB
51780 003 002
559
Advantage! 486/25; 33; 33p; 5X20, Brava 4/33; 486/25;
Premium 4/25; 3311, Seri« SE 4/33
2MB
500718 009 780 005
SII9
Advantage! 486/25; 33; 33p; 5)(20, Power Premium 3/33,
4/33; 33s; 50* 66d, Prudent 3136/3311, 486/25; 1; 257E;
33; 33E; 3311, Premium U386/25; 33, 486/33, 48630/20
Premium Server SE 4/33
4618
500780.004 $ 159 8M8
500780.001 .. 5289

PS/2
IM8
3550; 6450603
LS, 4851. 059.81..
502, 549
5550;
2MB
LS, 6555;
6450604
LS, 70,
575

Expansion boards for el models 70,80
416MB ri.4M8
3493011

161‘beeég

P

NEC

-ei
he

hillq,st(Na
TECHNOL

CORF-DRATION

Upgrade your system to 386 or 486 power!
Use Windows in enhomed mode, gel fru-n multitasking and bockground
operarion or Window 3.1, 05/2. and other 386 9pmilic soltwore.
Improve your z
totem's pefonnonce by up to 350%.
Don't replace your syrien. upgroâl
50 : 01644 lte ( Plum,*
2561110(12/ . 6199 13601:018)
510, Now! ewe rmi upgrede
20049/1510
1004,0151.0
486/lu-owl BOB CPU Upprede
25Mor
MCMo ) ter 40M 01111pgrole
75A1Ft ISX) .. S129 Wrth 411 odd
33111 10X1.
51299 With 8M8 add

5119

5399
5619
5149
5289

•

'•'=1 FAX MODEMS

Toll- free technical support

•Corporate PO's, APO/FPO's welcome
Government and Educational pricing
Special volume pricing
24- hour fax line
International orders welcome
Same day shipping
For Apple, AST, Compog, IBM, Sharp, TE, Toshrbo, Zenith,
.ind many other Loptop and Notebook Syztems.
POACIA 2.0 Irternal FAX ; Moderns
14 4004 FAX Modern
$495
144960060, FAX ' Modem
.. 5295
lesion& . AX/Moderns w/MNP- &9.42,9,4266
14,400bp. fAX Modem
$511
24/9600Lp, FOX, Modem ..............
Werner' Porker Modems far my RS232 Serial Port
14,40045 FAX Modem
53/9
24/9600bas FAX/Modern
5119

CblifflERPERIPHERAL£ INC
VIlla Internal Modems
ic,tootm I32/1 47 modem send 8rum, FAX
ViVa Lit

5119
5209
5644

All products user installable
Installation instructions included

Manufacturer's warranties

5719
589

24/9600bps with send/learn FAX

PowertArne 286/12; SX/I6, SX/20
7M6 kir
OP 410-8103
PowerMote 50/20
7M8 ( PU Upgrade
01.410.8101
7MB fop Board
OP 410810248103
PowerMate 386/336 Express T., eWks
,mE1
01 410 6205 5179 16018 0914106206

100% compatible in form fit, B. function

IModems
S2/4

14,400bps 032/0.42 modem and 8rum, FAX
24/9600bps with send/receive FAX

PS/2 DATACARD

Overnight delivery available •
No surcharge on credit cards
•We'll meet or beat any advertised price

1%16.141144E
41
0

WE STOCK UPGRADES
FOR OVER 1700
COMPUTERS AND
PRINTERS

4

çk.
-+DE Net

LAPTOP 64 NOTEBOOK MEMORY
Toshiba
T10005E/LUXE; 2000, 700050; 5Xe,
1220050, 11800 Sotellite Series

All
Powerbee 3/2551, 3/2551-C EL
PowerExer 4/255L
Premium Fee« 286, 38650/20; 25; 250

5566 . 5179
I6MB
4M8

$1299
5109

4MB
8M8
9818
8MB
?NB
4/48
4MB
16MB
4MB
8M8
4M8
4M8

5169
5389

488

5369
5179

T1200X1, 1600, 31008
0390050, 320050, SOC

Compaq
Contera 3/20, 3/25, 3/25c
Cantina 4/25 series
LIE 286
LIE 3865/20
LIE Lile 20; 25; 250, 25e
LIE Lite 4/25,
511 286
51.1 386s/20

13200
1330051

sn,

5399

14400,16400 ( all models)
.4'1
•L

5229
5999
5039
5429
5279
5199

14500
15100, 15200, 15200C, 15400, 18000

PS/2 CLS7SX, ThinkPod 700, 7000

2MB
8MB

UltraLite III, 5E/25(

2M8
4MB

Oreille 55/20 51/20P

5599
5119
S' 99
5119
5289

Texas Instruments
TrovelMote 3000 loll models/
TrovelMote 4000 loll modelo)
TrovelMate WinSLC/25
ale°
*90.

‘V

.579
5199
.. 579

651 Notebook 10111
1.40SX, H3350, PS/Note 182
LOOSX, PS/Note 182

Zenith

Z- Note 3201. 320Lh, 325L, 3251m
Z- Sport 420S, 4255
Z- Sport 325S
MostersPort 38651, SLC, Ste
MostersPort 30600
PS/Note 944501

2M8
OMB
OMB
8MB
7M8
4MB
4MB
8M8

SI 59
5429
5019
5369
5179
5249
5135
5285

2MB
5169
8MB
5369
4MB
5189
26M8 $ 139
4M8
5249
2148
599
211 $ 109
1MB $ 136

LASER MEMORY

HP Loserlet Illsi, 4, 4M, 48E, 45161X, 01300, Idiot 600
4MEI ( 2065A
5149 8MB ( 00660
5299
HP Loseelet IIP, Ill, IIIP, IIID
2MB
3347511
599 4MB
334778 ------------- 5159
HP Loserlet 11 & IID
2M8
334448 $99 4618
334458-------------$119
IBM Laser 4029 all models
2M8
1183334
599 4616
1113335
5159
Canon L1P-4, Rite, 4Pires
Ira
S63 2230
5119 PAB
N/A
S169
Conon 1.11-111 & 8111 Plus
7/48
563 2350
5249 3MB
063-2360
5299

Panasonic 4410 4430
2MB
101 1441
5119 4MB
Pomona 445016 4420
2M8
KX P441
5119 4M8
°kilos. 400
IN8
70014701
579 2148
Texos Instruments Microloser and XL
1618
2555739 0001 549 4M8
Epson [ Pt 6000
7/411
185401
599 4MB
Epson Actionloser II, EPL-8000
7318
4/6
5169 4M8

N/ISO19
N/A
MON/A.

5189
599

2560052.0007.599
11/A

_ 5169

N/A

5259

4
11.

1010 FREI FROM THE UMW SIMIOS AND CANADA

INTERNATIONAL

>eirA10 I.I. Pt9,1I
Ig
DateCaré Miens Cluneel Stange and Memory 1.pgrode
ovoilobk Wth 85 127 or 209148 oS bobble 16 millnband ours,
gozzgeplefourSIMAI.ketsthatazomodoteupto69MBolzystem RA61

16-bit or 32- bit DataCord
5425
3350
5/09

85MB Doreord wth 01( RAM
127MB DateCord ad OK BUM
209MB Dom(ord with OK UN

IBM
ThinkPod 300

NEC
UltraLite XL Cellular Workstation 2869
Ultrolite dCellulor Workstation 50/20

`7.:we
1
7618
585
4111 $ 159
8MB
5299
2M8
589
2M8
589
4MB
5149
3MB $ 149
4MB
5179
I
6MB
5835
4h18
5179
I6M8
8MB
Se719
56
5
16MB
5999
2148 $ 92
8M13
5779

_ • VIDEO CARDS
Dlancond Computer
Stealth Pro MB
Stealth 24 111

5749 Sleolth Pro OMB
Sill Viper 1
11.82 .

5359
5409

FACSIMILE

714i ..•‘,
Business hours:
Monday - Friday, 8am-5Fm, P.S.T.
Saturday, 9am-3pm, Orders Only
'•-_,

AT) Technologies
Graphics Ultra Plus 2M8
Graphics Ultra Pre 1MB

5339
5499

SIMM S
Industry Itandord 30-pin SIMMs
108 x9 /0or 80n9 Fog loge Mode
4MB x9NI oi 8040 Fe Page Mode

. 535
5179

36 -811, 77- Pin SIMMs
5178o3610 or Urn
(
NU
1MB 366 or 80m ( 4M81
2M8 x36-/0 or EOns
1
8MB1

579
5149
5189

SOUND CARDS
Computer Peripherals Inc.
Ma Wean Pro ( includes speakers)
IMVo Noesho 16 116 bol
4650 Moen 165111.16 none recognition)

5159
51/9
5299

MATH CO'S
Chips and Technologies
80387SX 16 & 201Alir
803875X 25 & 33MHz

569 8031/0X 16 d21116Rs
579 8038700 758 33M11:

S6S
575

urt

Mail or fax orders to:
First Source International, Inc.
7Journey
Aliso Viejo, CA 92656
hoe Lod (mien: buoy FN. on id , mohchnilumimure
le t.. cmgemo inieninegmee. AWA »dug ireeel
Iv deem /1oteleionew won Lupord. Woe ,
989.91•Loin a
hudianwaremowlemeleguaLT(orills shod isisiaossiihoion
Lumogiesiq re le hey dreaded Peaeol mby ImiiILL IL
Limp Wirt we Paden pow a1 ma « odor in Pad. FRI SOM.
Inowrimelmmain recmodelela email
. 1.0
Iiia me dermal ain mid eirepobleuel==Saues er
NO TIL•ILL9.1,6,I,,...filederein orLd11..,..e....,e,...,

We'll meet or beat any advertised price!
k
‘Le-

"sir

line-P* 1
)E

Circle 193 on Inquiry Card ( RESELLERS: 194).

EXPF-Frr% entr)/ 17 4-0 $366

ez•Vit

HARD DRIVE

• Toll Free Sales & Technical Service • No Surcharges

SALE

GUARANTEED LOWEST PRICES

&? Seagate
MCOR
ME
51225
20066
514596
80448
$T251-1
42444
ST3514(1' he,
42448
ST31204(1 . Ink) 1056111
$131446 ( 1' Ingh) 130168
$13243 .
213448
$135586
4521.1
1
01321131111 . )2401119
5147661)4
6440.48
51412011.1
1037MB

MOM
CP30064E
CP)310411' SIN
CF10174A (
l• e
CP30254 ( I' hie)
01364
01544.6
CP3540

h,

OM
7/65
9MS
7MS
2645
2615
5615
2000

TYPE
DE
a
a
a
DE
a
SCSI

Pact
$238
$259
$258
$379
$798
$899
$999

MEPer
MOOR
25128(276 • Dorel
71206 II'
72131111 . 12.10
7213S ( 1.
72456 II' he)

SIZE
125MB
130MB
213111
213/68
24966
345.9.11
533448
10»011
1500148

he

LXT5356 (120
PANDIER ( F11)
P4441148 FU)

FUeTSU s
46011
2622A/513 5')
2623A/513 5')
2624A/513 51
2266S ( FH)
265251FH)

SIM
74.,5
INS
1UM
5MS
561.5
OMS
3995
3MS
3615

rue

$8m
33016$1
4206111
52008
10801611
1750148
2000669

TYPE
MCI
DE $298
DE $ 228
MN $ 299
9:51 $341
a
$328
DE $499
ICE $999
SCSI $ 1389
SCSI $ 1648

DAUNT`

8446
2642
2165
24.5
5MS
1MS
IMS

919
SCSI/IDE
SCS1/IDE
SCSI/IDE
SCSI
SCSI
SCSI

COST
$799
$768
$788
$1228
02499
$2489

MICROKILIS
2105(3.51
1624 (9N)
2112(351
1528-15 ( FM
1548 (EH)
(924 (EH)

2200(1'1-soh)
2250 ( I' hie/
234011'hiel

560/611
6601.18
1050148
1350168
1748/611
2103648

10MS
151AS
10MS
14MS
14MS
11MS

SCSI/IDO
SCSI
SCSI/IDE
SCSI
SCSI
SCSI

$999
$ 1199
$ 4298
$ 1749
$ 20719
$ 2895

212/68
2344.48
36048

127.15
12M5
12/AS

35' ICE
35. OE
35. IDE

$279
$328
$448

au WESTERN DOTAL
3YEAR WARRANTY

Floppy Drives
3601(
525 .
720E
3.$7'
1.2148 525'
I44168 35'
525 .

`614
V7 Fir
/ 114
2
1
Vs /I
MOUNT

$29
$34
$58
058
$5

DE
Cokie
Cables

144/1 2DRIVE

4Floppy He Density
2Hand Dmes MFM
2Hard Dom RR
Hard Dine only
Hard and Fkem 1IImerleove
DT(-328015uppore 7doses)
Adopt« 17424
Mae. 1542 Bus Neutering
DTC6.282-24
Hand and Floppy
Hord and Floppy w/t0
Had Dom
Hard old Hooey

▪
•

•

$119

$49
$49
$59
$24
$34
$139
64126
6219
$149
$29
$39
$9
$14

S.

Rol. 3.5

ones soling ke over $ 300 00
from our compenton We bow Mo.7
soxds on nodi ro soh baker deder roe
email bomd and laMory moled
MDUCED

Tienlelbs 41100

4MB/8M13

5198/388

Compaq 121 Ule 4/2114 4MB/8MB

Call for

$ 239/398

16M8 Availability

FAX MODEM
LIQUIDATION
9600 BPS Group II Fooirrih, 2400 BPS Hoyes Corneal:4 Modem,
Tme Backnround Send and Remo., Menu Driven, Command U...,
Norrnol old Fine Modes, Half Card, One Year Narronty
IBM

$ 49

Pocket PC or MAC

1199

Laptop Toshiba or Compaq as low as

$ 1418

9600 Baud Fax only cords

829

We try
IBM

10111391019309 833733,9
was, $29 N31741819
tor 8.
13, 021589
831

SX Mewl Supports MI AT and aeon into e316
254412 $ 209
3366-12 $ 249
RC Novel Superb 286 P5/2 ¡Nail" 204442 $ 1189
256912
2231
5061112 $ 421
486 Noerl Supports PS/2 70 80 d Compaq eto 486
DX33161-2
8299
SX25•4112 $ 449
McroMauer supports oll MCA PS/2 Into. 486 ( 0 16MB mernoryl
486DX3 l $ 1201
486.9125
6849
AT Maser Supports 316SX systems from IBM 8 Corrpoq ( 0 161611)
4860X3 I
99999
4865%25
8969

MOIMISO \ or.
tua...psti...obsi, cod leir!
632871461.1
081
444).
83$8E7 SWAN / 923
05.1eGlADE
2d 1S
1048601C 25
$ 118
8341401Z-33 $ 179
01.18601£
$23,
MOOR: 25
$ 121

45/2 35SX, LS, 40SX. 55.5X, LS, 6550,
75tanon, PSNoluepoent Co.. lanes 11
adopter hosed 34E3031 or 3443007

4MB

3442933 $ 168
8749977

F5/2 90 XP, 95 XP, 475 (Poor.), 56 57 (oil
PS/1 Pro 2123
.

2168

6450902 $88

4MB
8MB
8618

4450128 $ 158
645013D $318
6450129 $298

4S2 70's ond 80's
32 611 BOARDS
32 BIT BOARDS

28MB -6450605 $249
2 14MB 3443077 $288
4-16148 3493011 $348

41/2 80-621, 631, 6.61

NAB

6451060 $ 198

PS/2 80041

114.15

6450375

M/280-111,311,121, 321,081;161

2MB

6450379 $98

2MB-$179

4MB-$24.5

188

MOOEL,

13100
13103E
1310258
T3203 SX
13200 SOC

$ 59 1100404 $ 551EA0-1

For U.S. and Canadian
Orders Call Toll Free:
800-982-2925
4808881. 194 62111141011 / SAT 1011914191 PIT
TECHNICAL & CUSTOMER SERVICE CALL
17021 294-0204 FAX ORDERS, INQUIRIES, FO's
INTEINATIONAL ORDERS TO FAX ( 702) 294-1168

14400 SX, SOC, 164130SXC. DXC

15100
15200/15201/18503

MEMORY
PAM
2MB CARD FA83110
2MB CARD 1
6831211
.
4MB CARD
A831411
8669 CARD PA8315U
2MB BOARD ,....e3o6u
21.69 BOARD 483020
2M11 CARD 1
.
4.20001.1
YMCA» .M.20011.1
OM CARD 9.4200211
294869430 947135E
26" MOD 4.1.8341U
VW& BOARD PA83013U
40.08 BOARD 4683103
2/08 MOD 46830711
4MB mco 1568309.1
2M8 1600 P483180
41.61 MOO 94831911
3MB BOARD 96713743
2A41 CARD PA20361J
4MB CARD PA20371.1
6MB CARD MOOR)
16/611 CARD F6200911
2168 CARD PA2003/1
4908 C480 4620140
ENO CARD P6200511
1
6MB CAM PA20104.1
2661 BOARD 4683010
2MB MOO 44.83041.1
8/0814.00 4683131.1

NM
$84
$84
$168
$308
092
$85
$89
$168
$328
$199
$88
$88
$158
588
$158
188
$158
$158
$128
$188
$288
$795
$125
$198
$348
$799
$88
$99
$348

PCMCIA SRAM MEMORY
ASTPOWEREXEC. DEC PALMTOP, DELL 320SL., CALOGRICPAD, HP
9515, INA PC RADIO, MOMENTA PENTOP, NO13125 PIDTEPAD,
WET, SHAO PC3003/3100, SHARP PC 6700/6741/6781/
6785, SHARP PC 6800/6841/6881/6891, ZIOS NYIET pC
5128 8119.00

IMO 8169.00

108069-001
108069N/71
lotw000l
113131-001
113132-021
113634-021
112534-001
113645-W1

Deskpro 3865

4M8 Nord
4M11 Module
Dedipro 336 20E, 25E
4MB
Deskpro 316/33, 386/331. 486/25.
331.50L. ,i/narrem
»48
8M8
32618
2.641.61
Deslepro 28614, 38674. 38657120, 2014,
PorlokJe 6136c, Deskpro M, Systmopro LT
Seems 129160001, Compaq Pro Seem
1MB
2MB
4MB
Ell."
Pristine 37250230 .
2M8
8MB
%lea 4125, 4/31 4/50
2M8 Module
4MB Module
13MB Module
Conera
Sillna
1
6MB
32166
Sysmenpm, Dedeo . 6SKT
OD W/2143

5248
$348
5398
559
$ 178
$229
$ 179
$239

115144001 $ 102
116561-001 3369
11656E100131478
129160-001 1348

118688001 $49
118689-001 $85
118690001 $ 158
128877-001 0318
141738001 $89
141742-021 0299
141683-001 $98
141684-001 $ 168
141685-021 $318
149320-001 $995
14914700102395
116569-001 $ 299

48602/52
23486 DX/25 $299
80486 00/33
1369
80036 DX/50 $498
WM DX2/50 $478
80486 DX 2/66 $599
80486 SX/25
$ 179
80486 SX/20
$ 149
80486 08/33
3249

3, 3D, 39 29 es
3103 $ 159
10185
$50
$1
18
HP Lour Mt 4, 1115, XL100
$ 148
IBM loser 4019, 4019E13 5MB1
0169
IBM lam 4029
1139
NEC 90. 290
$ 118
NEC 95
$128
OKI 400
$99
Pookord 108489503
5125 $ 178
Ponasanc 4410/4430
$119
$ 188
Panasonic 4420/44501
$89 $ 108 $ 178
Ponca's.: 44.50
$105
Ponosone 4455
$139
0265 410
$129 0179
5249
Rar L504
$129 $ 179
$ 269
SiorSoipl 4
.
$ 128 $ 178 $ 258
Take Poe Loser 6
$ 119
1178
11 XL/457/4535
.
$48

Cornea 320,325

5LT/286
SLT386

lee 286

LID lee. 20 &
1.725,25C
Campanile@ 486/25C

16MB Card
IMS Cord
BIAB Card
16168 Cord

N/6
142337-002
142337003
142337 034

31045
$229
$378
51198

Simm Modules

Prices change up and down call. Sipp
modules, add $ 3.00 each
COMPION
IONS
256.9
$9
IME,X3
1MM X9
$31
416E0%9
16NEG X9
256636 1MEG (72 Pm)
51 e36 2MEG (72%)
1035 IMEG ( 72 Pm)
2035 816E0172 I'm)
4835 16MEG (72 No)

II

KM
III
$36
$39
$144
$50
$85
$149
1299
$649

ese
$ 13
$37
$40
$ 154
$6.99
$95
$159
$318
$699

60143
$18
$42
$44
$179

5345

349

$189
$379
$749

81
nèts

ONS

02 25
S2 05 $220
55 45 $595
$545
$525
52000
12400

$
sis

CACHE MEMORY
20ns
445
775
8.45
895
545
49 00

2MB
4MB
2MB
1MB
4,va
NCR 3; 20 Notebook
4MB Mad
NCR 3170 Nombook
. /NB Mod
Packard Bell, Magnavox, Mitsulso
I /68
4MB
Ponommir CFI 70/270/370
1/
66
2/66
AMB
Sanyo 17N6, 1X8112105
2M8
Sharp S220
I
MB
Slmrp 6640
2MB
Shop 4700MI-200
1MB
Sharp 3501 Colon.
2MB
Troveknam 2000
1MB
71 Tramline@
3X, WNSX
21611
oTravelmme 4000,
W9100/25 5X/16, SX25
4MB

46W

eJ).

$ 218

25e.
395

795
4.95
39 00

Merl
WO PRICE
4/66 MOO
500314003 $ 168
414.11 MOO
500814-004 1168
4MB MOD
500984-001
1168
1
6MB MOO
$1298
AST POWER FXECL EL
2148 moo
50098.1-0134 $99
4M6140D
500984-W1 $ 169
8M6 MOO
500984002 1399
16MB MOO
500984003 $ 1245
904858.411118,84486/501
8MB EXP KIT
500782001 $348
4/13 l/53.4/860,99881841
1626 DOW
$598
36/e 33, 486/33 SOO
432 MB 801IRD
500818001 5348
AST REMIUM 386C/386 16
11.46 KIT
5035100M $ 179
AST REARM 386
4661 KIT
500510-004 3198
AST l'REMAJM II, 386SX/16,
41A6 MOO
503780-004 $ 198
386SX/20, 486 37 d 331
BONO LC 425S, 4/333,
4/50D, 4/660
2/46 ar
500987-001 $98
4M6 PACO
5009137002 SI 68
OM KIT
500987-003 3348
16663
$649
/611
$ 1200
Intel
32
MEMORY BOARD
For 33.5 and 386 erns ASO demon ones EMS support en lemdmve
lor
lo 90X performance as. soinvore EMS Up u 8M8 venal /68
SPNAS Worla on bosh 8v 16 Is4 aeons.. Man
(*MEG $88 2MEG $ 148 4MEG $ 208 8MEG $338

C018111780141120%Restocking Fee on refunds within 30

NEVADA

From Universities, Fortune 2000 8, Gareatment Agencies, REPLACEMENT ONLY. ALL PRICES FINAL. PRICES SUBJECT
I
= RP)

2581265-001

M00811
11370CCK21.5/12 38657720
N31EICCIC EXEC 5.025,SX/25C
feet MC 3/25.51, 3/2S51. C

are non refundable. NET 10 on approval Purchase orders days No rekindsor exchanges after 30days - WARRANTY
COD odd $5.00 ( Cashiers check)

PART*
Ma
37650 $ 128
37651
1238
23050-09100
8128
F8 4(48466 $ 149
FR P06981 $ 298
FR P0,4460 $345
310-3203
$ 79
310-3204 $ 109
310-3210 $ 148
310-3213 $ 148
4808501
1198
62108771
1138
4808781 $228
00160
387
G3263-00
197
52587
3198
6200203 $ 118
N/A
$98
WA
3298
3120-0104
3299
3123-0104
3399
N/A $88
N/
$ 198
GE 116165 $78
554012
3195
%MOW
$395
646C NPMEM2
$78
CE 62111
$98
N/A $ 198
(
2-471 $ 198
N/A
0398
25680340011 $88
25669960001
$98

ASr Memory

D- Ram Chips

ISOS
495
895
995
995
895

AMORY
21611
4MB
11.18
2MB Mod
4MB Nod
8MB Mod
I
MB Mod
DAB Mod
2141 Mod
2M8 Mod
4MB
2MMod
4M11 Mod

ZINFTH 0808101tY, CALL FOB ALL MOINIL8

DES011411:46
130115 12ONS 10014S 0C445
64 X
$ I95 02 25 $245 $ 295
256X1 STADC
$ 195
256%1
5105 $ I45 $ I90 $2.00
256 X4
34 45 $4.95
1MEG X I
53 95 $4.75
116E020 STADC
04 95
rekou
01703

SOO
32X8
64.1
64.8
16.4
122.8

$289

Maier Laptop & Notebook Memory

MODEL
Notoltook Mossory ATV Salon
2ma
39497001
39498-001
$168 Bandeml B-310..
$318 Om pc 320 Notebook..
8MB
39499001
$79
1MEG MOO
10235-021
4MEG MOO
10237001
$218
1MEG MOO
18303-001
$79 Del Lipka 212, 3209.0 320441
SMOG MOO
18304001
$IM
41.1EG MOO
18305-001
5199 Dei 3251J; NC. Notebook P.C.
1MEGBRD
17061001
$79 D.I NL20&N12544111(.
216E0 OD
17061-002
$99 Epson NB- 3Nombook
4MEG BRO
17061-003
$ 08
18 Epson NB-St/20,25
1MEG MD
21125-001
25C Nombools
4ME-G OD
21125002
$179
264EG BAD
29769001
$138 home Corner
4MEG MD
29769-W2
$238 Ceid 1300
8MEG BAD
29769-W3
$398 Crnd 14505.8
16MEG 640
$1395 0dd00.GSS2O,3865X16

288 8299.00

TI1UASs SHIPPING: UPS ( Min. $8.25) ! ,hipping charge

DHL

CPU's
386DX
23386 DX/20 $ 39
23386 EM/25 $74
80386 DX/33
$89
AND 07.40
199

IMEG eta 3408044480 9/10814.10
Brasher 511-8, 8E, 80, 8V $99 $ 149 $249
Canon 344. 4Life 8. • $ 118 $ 164
Compaq Popernarli 15 8. 20
$319 $638
Epson Action Law H, 8000
395
1163
1229
Epson • 2X0 and many rrare $98 $ 168
Fume. 7100 8, 7200
$ 199 $279
HP Doke 500, 500C ond 550C $59(256X)

Compaq Laptop a

Les lee/20, 25, 25C
0701419 $ 168
0701420 $239
0701421 $189
9248857 $98
9248804 $98
0701826 $88
0701827 $ 158
0701828 $ 308
79E0499 $88
799101 $ 168
79E1001 0388

PARTI

12/68
2/613
4-8M6
(MB

Deskpro 286E, 384.20: 20E, 25,250

Laptop & Notebook Morsery

11200 XE
11600
12000 5XE/72203SX/11803

oce7

intel

Laser Printer Memory

MEMORY

Deskpro 386/16

De 386S/20

8/411-$372

11181 Laptops
ps/2 MD C157SX Color, Notebook,
Denlmod 700. 700C
2598
4M8
OMB
P0/N... 444556
3611
2/68
ps/2 Model N51, Notebook SLC, OX
2M8
4MB
8661
Loma, N335X, L40SX 8 N82.
2MB
4MB
LlOSX
8MB
TOSHIBA
MODR
72000SX
T1000 SE/LE/XE
130050811100010

as: lost $49 "372
199
on , .
M
ckt
074
x.
VO
$19

Memory

14EMCIff
PART@ NOCE
2168 9249935 $ 88
4618 5149694 $ 159
45/2 30/286,25/284, Ade Brd 1497259
45/2 35SX, LS, 40SX,70-E61, 061, 121
5126 . 045348 135
2618 .045360 $84
Adpt 6rd 6450609, 34F301 1 , 3493077
.. Imo 6450603 $49
26.8 0.450604 $79
452 50, 502, 55SX, 60, 655X
28MB ; 497259 1259
2-1644 -.450609 $308
PS/2 30 8. 60, 24.111 099, 4,118 5159, OMB 5289
PS/1 Consuhant, Essentials 8 Expert
models .4.3. .444 PS/Voluepant oll models
except Go senes
4MB
N/A $ 159
1
6MB
N/A $699
PS12 70-621, A61,1121,361, PS/1
Consultant, Euennol 8 Expert models 411,
.13 8 . 14, PS/Voloepomt Co. lanes
2M6 6450608 $ 79

PS2/2 355X, LS, 40SX

19111111.111101193
OW 16/44 $49
1631720108
159
IMO eft
$
69

No. sou Dan um Wevoren en enhansed mode, get Ne muleitodurto
8 badramorol operation k. Wmalorn 31. 05/2, d Cher 386
spode selnems P101,140, upgrades elf« dame.* manased
Man, erlormome 8 easy ineollonon 8 meows your systems
perlornmem Isy op a 3502 Amilabie for mou modems

PS/2 Memory

F52 90, 95 XP, P7514.4156. 57. (al)
PS/1 Consults., Esmond, Expert x11, 013
8.14, PS/1 Pro 2123, 415/6000

COPROCESSORS
11111/401/10913
$3193 se
10
1010-1
IOU ION
181

to beat prices, Call for current pricing!

MOOR •
PS/1 reed 386/SS ( 2121)

PRICE

WE BUY EXCESS
INVENTORY

18

!Pe,n 386 & 486
Processor Upgrades

INTRODUCTORY PRICES

EMS 40Ssaport 200.411 (Uses 1MB 5i.eres1

SOFTWARE LIQUIDATION
wORDs-Eut
Modular 1000
•

• Purchase Orders Accepted

DOCAJUIJA/ 2 PLUS
Far PS/2 16 "' Mammy (or ol IBM MCA Synems, DDS and 052 LIM

Drive
Controllers
8489
8Bit
8lit
16M
16 In
SCSI
3284
SCSI
ESDI

• International Orders Accepted

• 5 Year Warrantee On All Memory

NEW MEMORY

SPEED
11111 PRICE
65MS
MFM 525' $ 169
28/66
MFM 4,4149 $389
2mts /WM 525 $ 249
28445
DE 3.5 . $ 129
18M5
ICE 35. $209
1
6MS
a 35' $ 229
1
5MS
DE 35' $299
I2MS
1 • $599
IVY
In 3.V $339
15MS
SCSI/FU $899
1516$
SCSI/FU $ 1049

SIM
80.411
I20168
170MB
209/48
mote
525656
540668

• 100% Computability Guarantee

TO CHANGE

Mfg. part 4's for convenience only.

Trodenscarks are registered with their respective Co.'.. 386,
387, 287, SX, are trodernarics oF Intel Corp.

Circle 195 on Inquiry Card.

DISCOVER
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CUSTOM COMPUTE WHOLESALERS
INTERNATIONAL

'04>
freet

r

FREE SHIPPING

1

-

800 - 203 - 261
FREE MSDOS 6.0 AND W INDOWS
WITH EACH COMPUTER ORDER

2

386 DX 40 ro HZ

2 YEAR

WARRANTY

486 DX33 MHZ

COMPUTER

COMPUTER

•Medium Tower Case
•128K Cache
•4 MEG RAM Memory
•1.2 Floppy Drive
•1.44 Floppy Drive
•80 MEG IDE Hard Drive
•1MEG Graphics Card
•101 Keyboard
•14" SVGA Monitor
•Mouse
•200 W Power Supply

386 SX-33 M HZ
COMPUTER

•Medium Tower Case
•128K Cache
•4 MEG RAM Memory
•1.2 Floppy Drive
•1.44 Floppy Drive
•80 MEG IDE Hard Drive
•1MEG Graphics Card
•101 Keyboard
•14" SVGA Monitor
•Mouse
•200 W Power Supply

•Desktop Case
•1MEG RAM Memory
•1.2 Floppy Drive or
1.44 Floppy Drive
•80 MEG IDE Hard Drive
•Graphics Card
•101 Keyboard
•14" SVGA Monitor
•Mouse
•200 VV Power Supply

Nfflaign L

O

486 DX2-50 M HZ
COMPUTER
•Full Tower Case
•128K Cache
•4 MEG RAM Memory
•1.2 Floppy Drive
•1.44 Floppy Drive
•80 MEG IDE Hard Drive
•1MEG Graphics Card
•101 Keyboard
•14" SVGA Monitor
•Mouse
•230 W Power Supply

@

Call for custom
conkjurations
Call for hardware and
softwarepnces
Free shipping in the
• nental United Stabis
7 ays aweek froIm
1 A. .- 11:30P.M. EST

486 DX2-66 M HZ
VESA COMPUTER
•Medium Tower Case
•256K Cache
•4 MEG RAM Memory
•1.2 Floppy Drive
•1.44 Floppy Drive
•80 MEG ! DE Hard Drive
•32 Bit VGA Graphics Card
•101 Keyboard
•14" SVGA Monitor
•Mouse
•230 W Power Supply

Fax # (813) 255-1637
18440 Paulson Drive, Building C
Murdock, FL 33954

IF IT HAS TO DO WITH COMPUTERS - WE HAVE IT FOR LESS
Circle 257 on Inquiry Cord ( RESELLERS: 258).

e;5'?)

The Perfect Computer Defined

Mr— Mr--

mussue--.—

No matter how you define the perfect computer,
ESP is the only name you need to know.
Perfect quality? Our proven Virtual Zero
Defect quality control system ensures that
your machine—like each of the half a
million computers we produce annually—
is ready to run and
keep running.
Perfect support?
41stry
No problem.
We offer 1year on
site service as well as
a24 hour toll free customer
support hotline.
Perfect for tomorrow?
In aword, yes. That's
because all ESP machines
come standard with Intel's
upgradable Overdrive socket,
so you know that you'll be
ready for whatever tomorrow
may bring.
The perfect computer.
We designed it; we defined it;
your ESP retailer has it.
STARTING AT

486sx25-$999(m
graphic

llllllllllllllllllllllllllllllllllll

llllllll

llllll

egr
For more informantion
call 1-800-933-4282

The Intel Inside Logo is a
registered trademark of Intel Corporation.

Circle 530 on Inquiry Card.

CTC 1993

SCORING

TEAMS
HEWLETT-PACKARD
& MANCHESTER

INTRODUCING THE PRINTER
YOU HAVE BEEN WAITING FOR

effluffilegelm

THE

HEWLETT-PACKARD

LASERJET

1

PR INTER

BETTER RESOLUTION
FASTER THROUGHPUT
IMPROVED PAPER HANDLING
MORE FONTS
INCREASED FLEXIBILITY
•True 600 x600 dpi Resolution
•Improved Resolution Enhancement Technology
•Microfine Toner Engineered Specifically for 600 dpi Printing
•Standard 250 Sheet Input Paper Tray, Plus Multi-Purpose Tray
(For 100 Sheets or 10 Envelopes)
•250 Sheet Output Tray
•More Built-in Typefaces: 45 Internal Scalable Typefaces
•Fast RISC Processor and I/O for Faster Printing of CompIex Graphics
• " Hot" I/0s Enabling tne Printer to Automatically Switch Between All
Ports, and Send Messages Back to the Host
•Improved Printer Drivers
•Bullt-In TrueType for Opimum Performance in Windows Applications
•2MB Standard, Expandable to 34MB
•Many Options to Allow Improved Flexibility

e

SYSTEMS INTEGRATION
NETWORKING
CONNECTIVITY
CAD/CAM

RISC/UNIX

HEWLETT
PACKARD
Authorized Dealer

MANCHESTER EQUIPMENT COMPANY, INC.
"The Computer Supply and Equipment Experts"

50 MARCUS BLVD. • HAUPPAUGE, NY 11788 • (516) 435-1199 • (212) 629-6677
New York City: ( 212) 629-6969 • Boca Raton: ( 407) 241-7900 • Tampa: (813) 888-8809 la Boston: ( 617) 455-8300
Circle 524 on Inquiry Cord.

JULY 1993

II V ' I' F.

254INE-1.

Recognized as the two best
PC-diagnostic tools on the market.
NOW AVAILABLE IN ONE GREAT PACKAGE...
__ABL.
"
à 0

11111
r=d117I

1

UNIVERSAL DIAGNOSTICS SOFTWARE

Fully operating system independent
diagnostic software.
FICUPGRADE
UTILITY OF THE MONTH

Recently named as PC Upgrade
Magazine's Utility of the Month.

FULLY OPERATING SYSTEM INDEPENDENT,
BIOS INDEPENDENT, AND CMOS INDEPENDENT.
MICRO-SCOPE Universal Computer Diagnostics was developed to
satisfy the expanding need for accurate system diagnosis in the rapidly
growing desktop computer market.
•CACHE MEMORY — "Micro-Scope" Ver. 5.0
now fully tests cache memory and the cache
controller subsystem.
•LOW LEVEL FORMAT — Ability to do
factory style initialization of all IDE drives,
together with the ability to do factory style low
level formatting on all drives, including MFM,
RLL, ESDI, SCSI, and all IDE drives.
•0/S, BIOS and CMOS INDEPENDENT —
Does not rely on 0/S for diagnostics. Talks to
PC on ahardware level regardless of the OIS,
BIOS or CMOS setting.
•TRUE HARDWARE DIAGNOSTICS —
Accurate testing of CPU, IRQs, DMA, memory,
hard drive, floppy drive, video cards, etc.
•DISPLAY DRIVE TYPE — Reads and displays
the actual drive parameters for any drive type
automatically.
•CPU DETERMINATION — This capability is
necessary for accurate system diagnosis on
386SX, 386DX, 486DX and 387 and 487 chip
implementations. Because each of these specific
chips has its own unique instruction set, and
therefore cannot be accurately diagnosed with
any program which cannot recognize these differences!
•MEMORY TEST — " Micro-Scope" 5.0 has no limitations as to the size of
memory it can accurately test. Micro-Scope now also tests UP TO 2MGS
VIDEO MEMORY!!
•MEMORY EXAMINE — Displays any physical bit of memory. Very useful for
determining memory conflicts. Very useful for determining available
memory space.
•BATCH CONTROL — All tests, even destructive, may be selected for testing.
•ERROR LOGGING — Automatically inputs errors during testing to an error log.
•AUTOMAPPING — Automatically bad sector maps errors found on hard disks.
•IRQ DISPLAY — Show bits enabled in IRQ chip for finding cards that are
software driven. (Network, etc.)
•IRQ CHECK — Talks directly to hardware and shows I/O address and IRQ of
devices that respond.
•SECTOR EDITOR — Allows the editing of any sector of floppy or hard disk
media (even track 0).
•AND MUCH MORE...We don't have enough space here for everything this
software can do!

256NE-2

BYTE

JULY
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The only Power- On Self-Test card
you need to debug any "dead" PC!

S

ERVICE N

EWS

PRODUCT OF THE MONTH

Named as Product of the Month
in the July issue of Service News.

4T his is the only card that will function in every system on the
1 market. The documentation is extensive, and not only covers
the expected POST Codes for different BIOS versions, but also
includes adetailed reference to the bus signals monitored by
the card."

— Scott Mueller from his globally recognized book,
'Upgrading & Repairing PCs, Second Edition'

•Includes pads for voltmeter to attach
for actual voltage testing under load.
•4LEDs monitor +5vdc -5vdc
+12vdc - 12vdc.
•Monitors Hi & Lo clock and OSC
cycles to distinguish between clock chip
or crystal failure.
•Monitors I/O Write and I/O Read
to distinguish between write and
read errors.
•Monitors memory write/read to
distinguish between address line
failures and memory chip failures.
•Monitors ALE for proper CPU/DMA
operation.
•Monitors Reset to determine if reset is
occurring during POST, indicating short.
•Monitors progress of POST without
POST codes.
•Reads POST codes from any IBM
or compatible that emits POST codes.
ISA/EISA/MCA.
•Compatible with Micro Channel
computers.
•Dip switch allows easy selection of 1/0 ports to read.
•Includes estate LOGIC PROBE to determine actual chip failures.
•Manual includes chip layouts and detailed POST procedures for all
major BIOS's.

This is the perfect package for all repair
technicians and self- maintainers.
Call MICRO 2000, Inc. for volume
discounts and after sales service!
800-864-8008

1100 E. Broadway, Suite 301
Glendale, California 91205
818-547-0125 . Fax 818-547-0397

Circle 534 on Inquiry Card.

UniPress Uri'Market
CONNECTIVITY

DEVELOPMENT

XVISION - FOR MS WINDOWS •

pil
"

,_,,.

msu, >
s

Tens of Thousands
Sold!

Add XWindows to your PC with
our MS Windows Xserver. Access Xapplications via serial
lines with XRemote option. Supports up to 16 million colors,
TCP/IP, DECnet and many other networks, X11 R5, copy-andpaste of text and graphics, and more! FREE PHONE SUPPORT!
$449 (
Ouontity pricing avouable.)
100 user site license
Only $245/user

PI
_

Mail- it • NEW!
Mi
MS Windows access to UNIX e-mail —
.... • WITHOUT Gateways. Network or serial
From 140/user

---

PC/TCP

.. DOS "
v2.1 Supports
f.-.--1,
mama M MS Windows!

rvni•• "
•76 •

Most comprehensive DOS software for Ethernet networking.
Supports ftp, telnet, rlogin, etc. Ideal for XVision, PCConnect, XoftWore. Allows DOS dato to reside on UNIX host.
Supports remote printing $400

pi

A__.. SoftNet • sun, HP.

SGI
on Your Novell Network

' n".. • ' NEW Novell UNIX Server

Lets your UNIX system act as aNovell server for file and print
shoring and more.
16 concurrent NetWore connections
1.295
Chameleon
Smallest, fastest TCP/IP networking
¿Tim IIII for MS Windows. Works great with
XVision. NES option even allows both PC/UNIX and
UNIX/PC mounts
From $400
*I
'• rvt;11

f
--.-1.1

UniPress PC2X
..
..._,. Run your PC from your UNIX
....• workstation. DOS/Windows
—
session displays in an Xwindow. Run several PC2X windows
to work on multiple PCs simultaneously. Copy-and-poste
between DOS and UNIX. Supports TCP/IP and serial
connections. $695
... cm

.
.mi

PC-Connect for MS Windows
A
;7.
Run local PC and remote
UNIX/VMS applications simultaneously by clicking on MS
Windows icons. Supports copy-and-paste, DDE, remote printing
and remote disk, and optional SQL database link between
systems. Supports serial or Ethernet.
From $234/user

d
A

XoftWare
DOS s
'''.
...n Turn your DOS PC into an XWindows
J,J,
• . ma • terminal! DOS-UNIX hot key...$395

L
L
:
7'I

eXodus
Add XWindows to your Mac
or NeXT. Supports Mac
System 7.0, ftp, color, cutcopy-and-paste of text and
graphics. Includes TCP/IP for Mac, also works with
AppleTalk and DECnet
$
295
UNI

MAKE FILE

AutoMake • NEW!
Never Write a Makefile
Again (Really)!

11.-Developed at IBM's T.J. Watson Research
Center. Automatically generates complete makefiles for
UNIX,DOS R. MS Windows. Works with standard C/C++
UNIX, Microsoft and Borland compilers.
PC version $89 •UNIX version
$
495
Source Code Manager
•NEW!
Finally! Real source control for multi-program«
IL-mer projects. Far better than SCCS/RCS — without the hassles: all files are available to all programmers at all
times. Recreate any historical version at any time. No administration required. Available on most UNIX computers
$
795
UniPress Emacs Family
Buy asupported Emacs programmer's text
editor. UniPress develops and supports it —
your staff doesn't have to. Simply the best
editors for UN X/VMS, XWindows or CRTs. Enhanced
language-sensitive C-macs, C++mocs, AdoEmacs,
FortranEmacs.
From $
395
Motif for Suns • NEW! v.1.2
Motif Development Kit— create or port Motif
applications to Sun. Supports X11R5 $750
Motif Window Manager 5-pack $750
LOWEST PRICED MWM ON THE MARKET

XView Toolkit

for HP. IBM.

APPLICATIONS
ORATOR Graphics • NEW!
Finally! Affordable, professional presentation
graphics package for UNIX. Complete graphics,
charting and pesentation building program.
Through 6/30/93
Only $
275, after 5495
VSI*FAX • Revolutionize
your office. Never wait for the
J—L
4fax machine again. Create your
document and fax it directly from your UNIX workstation.
View incoming foxes under X. Auto cover sheet, group fax,
auto retry, after-hours transmission. Supports ASCII text and
PostScript. Free Interface to Aster*x and WordPerfect.
From $
795
Interface to Uniplex
$
595
FAX

iXVIEW/SOL
Access and display your Informix/Oracle data
with our XWindows mouse-driven tool.
No knowledge of SQL required. Search, select, join and
other powerful capabilities.
$
995
Asterx
Powerful, yet easy-to-use WYSIWYG
XWindows document preparation program
including graphics and macros. Macros package lets you add your own applications and even customize
menus. Interface to VSI*FAX included. Spreadsheet and
mail options
From $695
Ask about our Sybose Database Gateway for Astex
A.ster*Jc

WordPeffed

DEC. SGI • Now on DEC Alpha

Developers — Move your Sun XView programs
to all major UNIX workstations— without recoding and with ful support
$
2,495 (
V2.0 and V3.0 available.)
iXBUILD • NEW!
Version 3.0 supports C, C++ and standard
II code. Interactively build, prototype and
test Motif-based interfaces. Slash your programming time. No runtime fees. This one's the best.
$4,500 (
Quantity discounts available.)
UniPress Software gives you powerful computing solutions from applications and
connectivity software to
development toots.
UniPress has
been bringing
you supported
software since
1983 We have every
major type of workstation plus DOS. Mac and
VMS on our network, so we can duplicate
your environment to give you quality service and support Call us today.

908-287-2100
800-222-0550
2025 Lincoln Highway • Edison NJ 08817

WordPerfect • v.5.1
UNIX version of the popular PC word processor.
$495

Synchronize
XWindows calendar manager for individuals or workgroups. Schedule meetings,
create events and to-do lists. Alarms,
RSVP, Rolodex, and network capabilities.
$500 for 5users
Lotus 1-2-3 for UNIX
3-0 multipoge spreadsheets, graphics,
links to Sybose and Informix. Available
with "one-click" SmartIcons, Motif or
OPEN LOOK GUI, full mouse support.
XWindows version
From $
599
Character terminal license
$
295
1-2-3 for VMS/All-In-One
From $
795
Spreadsheets
eXclaim! XWindows and 0-Calc CRT
spreadsheets. Accept 1-2-3 files,
functions, macros. Customizable
graphics. Reoltime versions for financial and process
control applications.
0-Calc on most UNIX machines
From $750/cpu
eXclaim!
From $695/user
D-Calc Specials • Source code and site
licenses available. Call for details.

Fax 908-287-4929

UNiMARKET
DRESS,.

All product names age trademarks ond registered todemorks of their remove campanas
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trike•it•Ric
At the first and only used/refurbished capital assets expo
URECA!
THERE'S GOLD IN YOUR USED EQUIPMENT
Finally, there's an exposition for resellers, brokers, service and leasing
companies of used/refurbished equipment for the telecommunications,
computer, test and measurement and production/assembly markets.

STOP DIGGING FOR CUSTOMERS
URECA! gathers thousands of end users, VARS, OEMs, computer equipment manufacturers,
and brokers/dealers looking to purchase equipment. It would take you countless months and
money to reach these buyers in other ways.

RUSH TO EXHIBIT OR ATTEND
For more information about exhibiting at or attending URECA,
complete the coupon below and mail or fax to:
URECA!
13760 Noel Road, Suite 500
Dallas, TX 75240
214/239-3060 800/527-0207
Fax: 214/419-7875

BY

I'm interested in:

D Exhibiting
D Attending

1:1 ( \ •
EXPOSITION

Please send me more information
Name

URECA

Title
Company

EXPOSITION

7.I
0

Address
City
State

Zip

October " 9-21, 1993* Las Vegas Convention Center
Circle 538 on Inquiry Card.

Sauer"

deg« 1979

BUY WITH CONFIDENCE FROM JDR!
• 30- DAY MONEY BACK GUARANTEE
• 1 YEAR WARRANTY
• TOLL- FREE TECH SUPPORT

MOTHERBOARDS

FAX/MODEM/PHONE SWITCH

VESA LOCAL
BUS 486DX

• Supports fax, modem, phone and
answering machine from Iphone line
'AMA-SWITCH
$ 89.95
FAX-SWITCH Without modem connection

$599

• iMHz 80486DX
• I28Kb cache expandable to 256Kb
• Ises 256K, 1M or 4M x9 80es SIMMs (OK installed)
• Isao VL Bus/16-bit slots and six 16-bit slots
• Advanced AMI BIOS with shadow RAM
MCT-486VL-33
MCT-486VL-66
MCT-M48 6-50E
MCT-M486-50
MCT-M486-33
MCT-M4 86SX-25

33MHz
66MHz
50MHz
50MHz
33MHz
25MHz

VESA Locol Bus
VESA Local Bus
EISA w/coche
cache 486 ..... .
cache 486
cache 4865X

$599.00
$899.00
$999.00
$ 799.00
$549.00
$ 399.95

MCT-C386-40
40MHz cache 386 ... $ 299.95
MCT-C386-33
33MHz cache 386
$ 249.95
MCT-M386SX-33 33MHz 3865X
$ 129.95

$59.95

• Internal data modem

PART 0

$ 49.95

14,400 BPS INTERNAL FAX/MODEM
• I4,400/9600/4800/240!),
• Hayes AT command set, V.42bis/
V.42N.32, Group III fax compatibl)
$ 199.95
$299.95

$149 95

• 1280 x 1024 in 16 colors
1024 x768 in 256 colors
• IMb DRAM installed

$ 29.95

486- FAN- R Above fan w/electranic refrigeration .. $49.95

• 8- bit 286/386/486 PC compatible card
• Displays power on selftest code

MCT-VGA-4000

$129.95

1024x768, 1Mb DRAM

• \X'orks when software won't even boot
ports AMI, Award, Phoenix and IBM AT BIDS
• •

$

• library includes most common
41.S and CMOS ICs
a analyzer includes 16 logie probes

LOGICLAH

$ 49.95

MR- MOUSE- 3
$1 4. 95
MOUSE- PAD
MCT-GAME Dual port game port
1STK - 300 Joystick
JSTK-500 Pilot- style joystick

WIRE-WRAP PROTOTYPE CARDS

250MB TAPE DRIVE

JDR-PR2 8-bit with I/O decode layout
JD R-PR1 0 16-bit with I/O decode layout

• 250Mb with DC2120 tape
(using data compression)

$29.95
$ 34.95

SOLDERLESS PROTOTYPE CARDS
PDS-601 8-bit breadboard-on-a-card w/10 decode $79.95
PD S-6 11 16-bit breadboard-on-o-co-dw/10 decode $ 89.95

EPROM PROGRAMMER
• Programs devices up to 512K bits,
plus 27C100, 27C101, 27C301,
27C1000, 27C1001, 27C2001,
27C4001 and more

• Transfers up to 6.7Mb/minute
• 5- II" internal half-height

wjej,,),.)
.
)

DJ- 20

$199.95

DJ- 10 120Mb capacity tape drive

$179.95

DC2I20 Extra tape cartridge

$ 19.95

• 2shielded speakers & joystick

• 1'n, ran, EPROMS and CMOS
I I & CMOS devices, Static at Dynamic RAM

• Quickly and simultaneously erases
up to 4 standard EPROMs
DATAItASE II

$39.95

$ 699.00

SPEED

PRICE

PART II

8087-2
8087
80287-XL

8MHz
5MHz
12MHz

129.95
89.95
74.95

80387-SXP
80387-DXP
80437-SE

SPEED

PRICE

525/4Hz
3MHz
5MHz

74.95
79.95
369.95

Intel

ODP486-SX20
$ 329.95
For 20MHz 486SX OverDrive socket
00P486-3125
$ 459.95
For 25MHz 486SX OverDrive socket
ODP4861-DX25
$ 459.95
Replace 25MHz 486DX with 50MHz DX2
ODP486R-DX33
$ 589.00
Replace 33MHz 486DX with 66MHz DX2
ODP486-DX33 $ 589.00
66MHz 48oDX for OverDrive socket

MULTI I/O CARD WITH IDE
FLOPPY/HARD CONTROL

$ 9995

• Supports 2 IDE hard drives &
2floppy drives (360Kb-I.44Mb)
• ) • )-) )))) imax baud rate
MCT-IDE10+ With 16550-com. serial I/O ports
$99.95
MCT-IDEIO With 16450-con, serial I/O ports
$69.95
MCT-CIDEIO Cache IDE and I/O controller
$199.95
MCT-IDEFH IDE Floppy/Had Controller
$29.95
MCT-A10 Serial/parallel/game port card
$49.95
MCT-410. Two N516550 serial/par/game port . $89.95
SOUNDBLAST-PD SoundBlaster Pro Deluxe
$139.95
MCT-SOUND 8- bit sound card
$ 49.95

SOUNDAUCHINE

$ 119.95

19995

INTERNAL CD-ROM DRIVE S
• i50n, access Iime

TEAC COMBO DRIVE
• 5-114 and i- 112 ' halt Leigh( ,
supports 360Kb-1.44Mb dis ke
FD- 505 Beige
FDD- 1.44A 1.44Mb, 3.5, Beige
FDD- 1.44X 1.44Mb, 3.5, Black
FDD-1.2 1.2Mb, 5.25, Beige
FDD-360 360Kb, 5.25", Black
FDD- 2.88A 2.88Mb 3.5' drive, Beige

131MB DRIVE KIT

• 3.5mm microphone
• Built-in 4W amplifier

e•

(SP Sea9ate

NDKIT-130

$ 249.95

IDE HARD DRIVES
PARTI

BRAND

CAP.

SPEED

• 150Kb- 175Kb/second transfer

CP-30084
ST-3096A
CP-30174
ST-3144A
CP-30254

Conner
Seagate
Conner
Seagate
Conner

84Mb
88Mb
170Mb
131Mh
25 0M13

19es
16ms
17ms
16ms
14es

• With 286/386/486 compatible card
CDROM-I

$ 199.95

ACCESS Kodak Photo CD driver for CDROM-1 .... $ 29.95
OVER 70 CO TITLES IN STOCK FIRMA $ 19.95!

44111111
$149.95
$79.95
$79.95
$89.95
$89.95
$99.95

• ST- 3I44A IiIMb, 16ms IDE hard
drive w/32Kb cache, 16-bit f/h
controller, cables and instructions

• MPC and PhotoCD compatible

zrzuRRs 800-538-5000
A'DAY!

inte l

• 8088 and 286/386/486 compatibl,

UNIVERSAL PROGRAMMING SYSTEM

EPROM ERASER $ 3995

$ 4.95
$ 29.95
$ 9.95
$19.95

• 8088 and 286/386/486
compatible card

MOD- MEP- 1A
$ 199.95
MOD- MEP-4A As above with 4 ZIF .ockets
$ 269.95

1.95
5.49
4.99
5.49
14.95
16.95
39.95
45.95
149.95
159.95

• 16- bit 286/386/486 compatible

SOUNDMACHINE

• Includes dedicated 8-bit 8088
'86/486 PC compatible card

MOD-EMUP

1495

• Optomechanical design
• Windows 3.1 come

• Transforms your PC into a
,
in-:1piece environment for testing
& simulating digital logic circuits

•I

3-BUTTON MOUSE
• Accuracy 290-1450 DPI

LOGICLAB EXPLORER

PRICE

DIP
DIP
DIP
DIP
SIMM
SIMM
SIMM
SIMM
SIMM
SIMM

PART

• Automatic video mode
‘witching
$149.95
$49.95
$89.95

$ 49.95

TYPE

80es
80es
80es
60es
80es
60es
80es
60es
80es
60es

MATH CO-PROCESSORS

• I6- ha bus

PCODE

SPEED

OVERDRIVE CO- PROCESSORS

MCT-VGA-5000 Windows Accelerator
MCT-VGA-1000 800x600, 256Kb DRAM
MCT-VGA-3000 1024x768, 512Kb DRAM

POST CODE DISPLAY CARD

2561( x1
2561( x4
181 x1
1M t1
2560 x9
2566 x9
I
M x9
I
M x9
4M o9
4M o9

• Uses high-speed 16550 UART
MCT-144IF+
VIVA.144EF 14,400 baud external version

• 286/386/486 PC compatible

Make your CPU run cooler!
Iasy snap- in installation.

SIZE

41256-80
414256-80
1MB-80
1MB-60
4125609B-80
4125649B-60
421000A9B-80
42100069B-60
424000A9B-80
424000098-60

• Hayes AT command-set compatible
• Configure as COM I - CHM 2
MCT-24I

•

DYNAMIC RAM

$49 95

2400 BAUD MODEM

LOW-COST WINDOWS ACCELERATOR

486 COOLING FAN
486-FAN

CALL FOR YOUR FREE
JDR CATALOG TODAY!
CALL 800-538-5000

• Save phone line charges!

Toll-800-538-5005
Free Fax Ordering

TYPE
3-1/r
3-1 /2"
3-1 / 2"
3-1 / 2"
3-1 / 2"

PRICE
IDE
IDE
IDE
IDE
WE

$199.95
$ 199.95
$249.95
$ 229.95
$339.95

Load 408-559-1200
885
408-559-0253

TERMS For shIpIrIng handlIng Include Si
fcr grœnd & 57.50 for oir. Orders over llb, and breign orders nay regutre odditional shippitg charges-conitxt aor Sakt 1
3-%.x for the
amount CA reudenn must Inclodo oppuccbre salu lax. Prices subj.- bcone without notice. We we not responsible for typographical errors We reserve the right to knit quantities
and to substaute manufacturer dl merabandise s..ib¡ect to prior soles. Aful copy of tour terms is ovoilable upon request. terns pictured voy only be representative 1DR, the IDO logo
JDR Mtcrodevices, and the MCI logo °reregi
stered trademarks of 108 Microdevices, Inc. Modular Circuit Technology notrademark of .DR Micreclevices, Inc. Copyright 1993 JDR MICK )0(91 ,t •
JULY 1993
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You Can Rely on Ralin For all Your PC System Upgrades!
MODEM UPGRADES

M PC UPGRADES

Zoom Telephonics

2400 bps w/ v.42bis and MNP 2-5
2400 bps modem with 9600/4800 fax

( AMC)
(AMX)

internal

S 45.00

external

S 63.00

( AFC)

internal

S 49.95

( AFX)

external

69.95

9600 bps modem w/ v.32, v.42bis, MNP2-5 ( VP- V32)

internal $ 185.00

(VX-V32)

external

14.4k bps Fax/Modem w/ v.32bis, v.32, ( VFP-V32bis)
v.42bis and MNP 2-5
( VFX-V32bisl
2400 bps modem w/.42 bis and MNP 2-5,

In 680 Meg NIP( ( D- ROM

Equity 4

All Zoom modems are backed
by a7-year warranty and
are made in the USA.

Includes v.42 bis and MNP 2-5

Philips CM205

EPSON'

5 199.00

internal
S 189.95
external $ 213.00

PKT Pocket/Fax Modem

$

89.95

9600 bps send and 4800 bps receive Fax
•WINTAX Cite software option available or 112 if purchased with VEI ,V.S2bis or VFX-V32bis modem.

• Kodak " Photo Cl)" compatible.

Personal Computers
486 series of
price/performing
desktop computers

SPECIFICATIONS:

CD-ROM XA upgradable.
• Made in the USA

CD Bundle
Comptons Family Choice • Toolworks Encyclopedia • Mammals

Internal

•4 Meg RAM
• I . 44M 3.5" floppy drive
•IDE interface
•Mouse
•DOS 6.0
•Windows 3.1

CD-ROM w/controller card

486SX-25 MHz
5799
486DX-33 MHz $ 1199
486DX-2/50 MHz $ 1445

!
er

External

' 265

With CD Bundle

'325

'375
'449

Philips
CDD-462 RS
$445.00

• External MPC CD-ROM and CD Audio player.

Call acorporate sales expert today and find out how Ralin can

• Kodak Photo CD compatible

maximize your purchasing dollars by upgrading your existing computer

• 680 Meg

equipment. Ralin stocks: • Motherboards • SIMM Memory • Controllers
•Printers • Monitors Hard Drives • MPC Products • Computer Cases
•Keyboards and much more

CALL 1-800-752-9512
Ralin Policies
• [' mt., and as allabIlIty subject • Incomplete returns are
in i. hange.
subject to aservice charge.
• Purchase orders are accepted, • All returns other than
subject to approval,
exchanged items incur a1091.
• We do not charge your card
re-stocking fee.
until order is processed.

WHOLESALERS, INC.

To insure your shipment arrives when you need
it. latin uses only the most reputable modes of
transportation available:
EEi

P0 Box 450, Orchard Park, NY 14127

c
c
>,

WE ACCEPT:
VISA

Hours: 8:00 am to 6:00 pm Mon- Fri
Customer Service: 716-674-6267
Fax: 716-674-2108

PRINTER SHARING & MEMORY
I/O = input /output
=serial
Ej = parallel

LOGICAL CONNECTION

LCX-1000 (
1Mb)

°

800-238-9415

$495

8ports; 4serial VO; 57,600 bps
2 parallel in, 2parallel out

$375
$425

LC-256 (
2561(b)

LC 512 (
512Kb)

8ports; 4serial I/O; 19,200 bps
2parallel in, 2parallel out

LXFR ETC

$49

Windows 8OS/2 File Transfer
4user license, for LC or LCX

PCMCIA 2.0 SRAM Cards:
512Kb $ 120. 1Mb -$ 175, 2Mb - $295

PB-42PP-256Kb $199
PB-42PP-1Mb $249

Toshiba:
1000XE/SE/LE, 1800, 1850,
2000,2000SX/SXE, 2200SX
2Mb -$90, 4Mb $ 150. 8Mb $275

6parallel ports; 4in / 2out
Upgradable to 4Mb; 25,000 cps

LC 41PAS

$69

3300SL

5parallel ports; 4in / 1out
Smart- switch; 25,000 cps

LC Jr.-256 (
256Kb)
LC Jr.-512 (
512Kb)

4Mb- $ 150, 6Mb - $225
4400SX
4Mb - 5150

$199
$249

5ports;

SPPS

9600 bps to 115,200 bps
Serial / Parallel Converter

PB -11PP -1Mb
2 parallel

wa 140

$49

170

160/165/180

DUO 210/230:
6Mb - $260. 8Mb $320, 10Mb -$410

Cent 610/650, Quad.800, LCIII

$199

LOGICAL CONNECTION
N"I'

145

6Mb - $250. 8Mb -$310. 10Mb -$ 390

4M13-$ M5

ports; 1in / 1out
Upgradable to 16Mb. 75.000 cps

258

8Mb - $275

Powerbook & MAC:

4serial in, 1parallel out
Up to 115,260 bps

JULY 1993

8Mb-$260

MAC SIMMs (70ns.):
lx8 - $32. 4x8 - $ 124,

4660 Portland Road NE # 108 Salem, OR 97305-1658

Tech.: (503) 390-9375

16Mb - $495

FAX: (503) 390-9372
Circle 205 on Inquiry Carc

WINDOWS' `
IACCELERATOR
HIGH SPEED, BATTERY BACKED RAM DISK

High Performance 16 MHZ 16
80X86 code compatible.
, 4Sync/Async Ports

such as Windows, CAD and Imaging

bit CPU.

(2 Serial Ports with Full Duplex DMA).
Uses Zilog 85C30, 85230 SCC chip.
•512K Dual Ported Ram ( STD)
(1, 2, or 4 MEG Dual Port Ram - optional).

• Replaces a hard disk in PC/AT'"
• Expandable Memory
2MB-96MB DRAM SIMMs
111111
eS

• Memory mapped to I/O space,
not memory space

TURBODISC

Mr

sk, 16k, 32k, 64k Window Size ( Programmable
t 8 Software Selectable and Shareable
Interrupts.

• Autoboot option available

2350A Walsh Ave.
Santa Clara, CA 95051
Tel: (408) 496-1881
Fax: ( 408) 496-1886

HOST BUS ADAPTER/CONTROLLER
STANDARD

FEATURES

(714)752-9447 fax (714)752-7335
18092 Sky Pork South - Unit E, Irvine CA 9271.1

GMM Research Corporation

Circle 217
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74 Trion.k

TTI 7.1

• Up to 7 SCSI Devices

7

•

1

• Up to 2 IDE Drives

• Internal and External
SCSI Connectors

• Up to 4 Floppy Drives

• SCSI and IDE Cables

• 2 I/O Addresses

• 7 ROM Addresses

• On- Board Diagnostics

OPTIONS

• Complete Documentation
• Lifetime Warranty

• CD

• 30 Day Return Policy

• ASPI Manager

• Made in the USA

• 3rd & 4th Floppy Driver

$150.00
tli, Bit MBA

Card

on Inquiry

REAL TIME INFORMATION!

SUPPORTS

• Drivers for Fixed, Optical
and Removable Drives

PC/AT Duo/ Port Com. Coprocessor
also available
GMM Sync2/CCPT"

Other PC/AT 8. PS/2 8530 bo..ed products available
Extremely competitive pricing

Circle 212 on Inquiry Card.

SCSI • IDE • FLOPPY

GMM Products Are All Made in LISA.

RS232/RS422/RS485
Source Code Debugger Kit Available.

Computer Modules, Inc.

111Mii

<2 microseconds ( 170 ns)

PC/AT Four Port Corn. Coprocessor
GMM Sync4/CCPTM

• Ideal for disk intensive application

• RAM Disk access time

Communications/Networking

ROM & UNIX Drivers

$175.00

Cntl/

116 nt HBA.Cntl w

Option Pitt;

CONTROL CONCEPTS INC.
(703) 876-6444 • ( 703) 876-6416 Fax

•REAL TIME INFORMATION DELIVERED IN
RECORD TIME
•INCREASES PRODUCTIVITY AND DECREASES
COSTS
•INDOOR AND OUTDOOR L.E D. DISPLAYS
FOR MORE INFORMATION CALL

ELECTRONK SIGN COMPANY

(
800) 723-9402

WE DESIGN TO SUIT YOUR NEEDS!
5028 113th Avenue north Clearwater. FL 34620
fax 813/572-0144
Circle 256 on Inquiry Card.

V

oiceResponse/CallerlD for Windows
Would you like to develope multi- tasking multi- line non blocking
Interactive Voice Response applications for Windows?
PIKA offers the developer the high quality, feature rich AVA B
Series 1, 2 & 4 line voice cards with hardware voice
compression.
Also, the new PIKA IdFi 1, 2 & 4 line
cards are the
answer to many new and exciting Windows server applications.

100110M%

Oft

Aptimeneepewr:

PIKA cards are available ( at affordable prices) with Windows
DLL & DDE developer toolkits.

1,1i0t00000\\\

Inquire about developer toolkits for

Ate

I

243

e
•
,
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Circle 246 on

on Inquiry Card.

Inquiry

Card.

LET YOUR COMPUTER DO THE TALKING!

It's Voice Mail.
It's Fax-on-deman
It's an Applications
ift4ja
Generator.
--r
It's $495 for board _
and software.
It's PhoneOffice.

Integrated

VI/Shinny.,

WM.

Per

W... L.«

DENS

INC.

Tel: 1-613-591-1555 Far 1-613-591-1435

New for Windows 3.1!

e

NOLOCIES.

'55 Terence Matthews Cres. tomtit, Ontario CM 2Ali, Canada .

Government. Educational and Corporate Discounts Avail3Ole
Dealer Ingumes Welcome

Circle

:

NT. DOS. UNIX & ONX.

I

etentltoolt

fetit

âytkrn

Mineennatetzttnnant•

7+li

Call our demo line 309-862-1804
to get more information by fax-on-demand.

Tel: (309)862-1704 Fax: ( 309)862-1804
amell2132 309 W. Beaufort, Suite 8, Normal, IL 61761
Dealers, call us about our specially discounted promotional units.

Circle 241 on Inquiry Card ( RESELLERS: 242).

• Auto-Attendant

Voice/Fax Mail

• Unlimited Audiotex

integrates major voice/fax applications plus
program control into one full- featured high

•

performance software. PC-AT/386/486 based.
Menu driven. Easy to use. Full support for
Rhetorex, New Voice, Dialogic. TFI and Intel

I Telemarketing

voice and fax hardware. Supports up to 2.4
voice lines and up to 8 fax lines.
Hardware + Software Kits
2 voice lines kit starts at

Voice Mail

I Call Processing

I Fax Mail

$650

▪ Fax-on- Demand

24 hours free info. 818-368-4566 or 818-368-8848

11 Fax Broadcasting

SigmaTech Software
Tel: (818) 368-6132

Fax: (818) 368-7859
10801 Bismarck Ave, Northridge, CA 91326 USA

• Party/Chat lines
• Talking Yellow pages

(Resellers/DealersJOEMs/Private labels are welcome)

Circle 238 on Inquiry Card ( RESELLERS: 239).
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Add- In Boards • Communications/Networking

gSV3MOHS gtIVMOtIVH

Communications/Networking • Computer Systems • Data Acquisition

Data Acquisition • Disk & Optical Drives

Multi- Line Voice Mail Plus...

friX ON
DEMAND!

1993 DATA ACQUISITION CATALOG
AND REFERENCE GUIDE
IBM PC/XT/AT, PS2. MICROCHANNEL
COMPUTERS AND COMPATIBLES

•A/D Boards

FAX ON DEMAND • VOICE MAIL
CALL PROCESSING • TELEMARKETING

-Signal Conditioning
•Communication

\PS PLUS gives you professional VOICE MAIL & AUTO TRANSFER while it
pounds out Fax'd Hard Copy non-stop 24- hours aday. Give it to them - NOW'
Complete Package with Hardware and FAX Software. 2year warranty.
Requires PC/AT/386/486.
For Sales and Information Call
V/SPLUS
MULTI- LINE HARDWARE

only S699
from $299

soe.als/
(VISA•MC-AMEX-CODI

-PC Instruments

*Scientific

Software

KEI IHLEY

1-800-685-4884
510-522.3800• FAX 510-522-5556

e--

•

TALKING TECHNOLOGV,INC.
1125 Atlantic Ave Alameda, CA 94501

SEND TODAY FOR YOUR FREE
CATALOG OR CALL 1-800-348-0033,
FAX: 508-880-0179

Circle 224 on Inquiry Card.

Circle 229 on Inquiry Card.

AT Systems in ROM

The Intelligent Solution For Data Acquisition

Ul Single Board Computers
Li Run DOS code from ROM
Ul PC Code compatible
,U Large Memory space

Li

Backplane systems

"2i 11111e
s-

..1
1110

e

O Develop code on a PC. Run on our
CPU cards with DOS and code in ROM. Use
off-the-shelf expansion cards.
• KS6: NEC V53 CPU (286eq), 5serial, 2 Par, Clock, AT bus,
Max 4M Ram, 2M Rom, 512K NV Sram. $ 299 (ql-oem ver).
• KS3: V40 CRJ, 3Serial, 2 Par, Clock, Flop, Kbd. $ 224 (q1).

303-444-7737

Fax 303-786-9983

655 Hawthorn Ave., Boulder CO 80304 U SA

KILA

DAP 2400e'" Data Acquisition Processor'°
ANALOG I/0
DIGITAL I/O
•Inputs to 312K samples per second
•Outputs zo 312K samples per second
•Simultaneous fast input/output
CPU: 1186 or 1486

FFT and FIR-ültering at 16 MIPS
20 MHz CPU with DRAM to 1024 K
32 MHz DSP with SRAM to 96K
DAN:" Operating System
•100+ standard commands MKRosTAR
Custom commands in C
•

LABORATORIES"'

2265 116th Avenue NE
Bellevue, WA 98004
FAX ( 206) 453-3199

Send for FREE catalog and demo diskette.
Or call us at (
206) 453-2343.

Circle 221 on Inquiry Card.

HARD DISK DRIVE DX-3120A13060A
PC-based Solutions for
Industrial Automation
•Industrial PCs & Workstations
•Enclosures and Card Cages
•486/386/286 CPU Cards
•RAM/ROM Disks
•Industrial I/O Cards
•RS- 232/422/485

1-800-800-6889
1-408-245-6678 in CA
Fax: 408-245-8268

ADvmeEc
Circle 208 on Inquiry Card.

Higher reliability for lower price
F

inally discover the difference total dedication to
reliability and cost can make. Unlike most hard
disk manufacturers, we manufacture higher
reliability but lower cost drive to sell.

High-speed. PC parallel- port connection
2ch DA & 16ch, 100- kHz AD
32 digital I0
16 high-speed digital inputs
5counter timer channels
AC or battery operable
MS Windows graphical software

DX-3120A and 3060A are new version of hard disk
drive that was developed, tested and proven by a
team of engineers with sophisticated experience in
the hard disk drive industries.
If you are ready to take these new products for your
system, please call us.

*
lOtech, Inc

25971Cannon Rd

(216)439-4091

Cleveland, OH 44146

Fax (216)439-4093

Circle 220 on Inquiry Cord.
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Key Features
• 3.5" Winchester disk drive
• 120M8/60MB Capacity
• 1inch Height
• AT/IDE Interface
• 64KB/32KB Buffer
la 1,7 RLL Code
• 19 msec Avg. access time
• 100,000 hours MTBF

DAEYOUNG

ELECTRONICS IND. CO. LTD.

Korea 11.0. 352, Dangieong ciorj.Gunpcisi Keungkido 435-030 KOrEe Tel: (02)8641661 Fax: (02)864-4479
Sales Dv :8i.4,Seobinggo.dcng, Ycngsan-liu Seou' 14240, Korea Tell (02)7906873 Fax (02) 790-6878
In the USA and Canada, address pur inquines to Mark Westec Corp.
780 Montague Expressi% #104. San Jose, CA 95131, USA. Tel: 140131456-2660 Fax. (408)456-0828

Circle 248 on Inquiry Card.

Disk & Optical Drives • Diskettes/Duplicators
',I NI
Conneriir

High-Performance Parallel-to- SCSI Adapter

Transform Your
Parallel Port

PS/2 50 50z 55sx 60 70 80 P70
INTERNAL DRIVES- May be used as ahigh performance replacement or to co-exist with original
IBM drive. Conpatible with D053.3, 4.01. 5.0, OS/2 2.0 and Novell. Includes IDE or SCSI-2
nicrochannel controller, hard drive, mounting kit, ribbon & power cable, manual, and hardware.
85mb, 15ms, Internal Seagate IDE Drive Kit
$ 415
125mb, 15ms, Internal Maxtor IDE / SCSI Drive Kit
1460/1472
200mb, 15ms, Internal Seagate IDE/Maxtor SCSI Drive Kit $ 560/9535
340mb, 13ms, Internal WD IDE/Maxtor SCSI Drive Kit $ 723/1899
512mb, 12ms, Internal Fujitsu IDE / SCSI Drive Kit $ 1,239/91249
1.2gb. 12ms, Internal Toshiba SCSI Drive Kit
$ 1,794

Printer
Passthrough
Connector

PS/2 Model 25, 30, 30 -286 Edemas SCSI diwesawilablerrom 125rrOio 7750b. Includes
42rn1,85rnt> Hard Dee Kit
125mb/200ml, 1lard 139ve 4,1

,
,243/$289
ra34/5434

r
iniiiph la

SC.9-2Cantr011er. ...xtemaluse with drive Instal/Card configured.
6' SCS cable. Fier everslor CD-Rom dlIVeS or Novell 280038
I Yd.1

ienrmyty - lo Bay Money Back Ceor-gffeee

II-800-GT-SALE-8 T41: ISM311.—
911 9473 38
km ( 516) 981 5038

1-800-487-2538

çop,

r
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R
e"ltrjle
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Circle 240 on Inquiry Cord.

•

100' Printer Passthrough

II Weighs Just 7.2 Ounces

THE TOTAL BACKUP SOLUTION.
PSS portable tape backup system, plugs into any standard
parallel port. Combined backup & verify at true 11MB/ min.

• Fully Compatible With

Call Today For Details!
800-872-6867 • 800-TRANTOR

Bidirectional and
Unidirectional Parallel
Ports
IB Powered By The SCSI Bus
II Only $ 229.00

Connect up to 7SCSI
devices to your parallel port
and 5111 use your printer!
pto twice Is fssl :b our original
MiniSCSI, the MiniSCSI Plus
lets you run aCD-ROM, tape backup,
SyQuest, Bernoulli or other SCSI device
from almost any parallel port. For most
notebook users, it's the only way to use
SCSI devices. Plus, an integrated cable
makes it asnap to share SCSI devices
with desktops and other notebooks.

Parallel
Connector

€APaot
Trainor Systems, Ltd.
5415 Randall Place • Fremont, CA 94538-3151
TEL: ( 510) 770-1-400 • FAX: (
510) 770 9910
o/993 Treerrertyrrever Ild MiniSCSI awl MiniSCSI Phis on
nude...arts and Innutor r, regeqered Imilmear* of Tranior lisas, Ud
Ilhober perk., name um 'Wen.* ftin merlin rungpame,

"This product,

is darned near perfect"

-ferny Pournelle. Ryte . Magazine March /993

EPP Version Available!

-This year, the comparu outdid itself.
The MiriisCsl Plus is even more elegant than
its predecessor and almost twice as fast."
-Jim Seymour, PC Magazine December 1992

Circle 235 on Inquiry Card
250MB-2GB capacities in native mode. OIC Industry standard
format. Supports MS 305, Windows, OS/2, Novell, SCO UNIX ard
SCO XENIX. Complete with powerful solution-minded software series:

rill
ffill

BUSS ( Back Up Supervisor Software) — The ultimate in
backup prompting and or enforcement.
SM ( Script Manager) — Creates files ( scripts) specifying
data and files to backup, verify and compare.
SOB ( SCSI Cis; Backup) — Selective backup and restoration
of files ( hidden and security included) from all desktop,
portable and network computers, including fileservers.

INFO AND ORDERS: 1-800-998-7839
e" lEi

:PARAL LE L'''

Iii

STORAGE
SOLUTIONS

STAND ALONE

DISKETTE
DUPLICATOR
OVER 300 DISKS PER HOUR
5.25" and 3.50" Models

The Pacesetter in Parallel to SCSI Technology
116 South Central Avenue • Elmsford, NY 10523 • FAX ( 914) 347-4646
1993 Parallel ..1,431ge Sakes.. kr AI Fhghts greened Mother redrew,s ere property el that. respects. comperes

Circle 250 on Inquiry Card ( RESELLERS: 251).

Let your "true colors shine
through" when you alvertise your
computer products in BYTE's

WARE/SOFTWARE SHOWCASE
our newest, affordable, 4-color
advertising section!
C111 for more details:
(603) 924-2695 or (
603) 924-2598

SIMPLE AND FAST FROM $ 1799 US
TEL: (416) 602-9270
PAX: (
4161602-9279
Circle 209 on Inquiry
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Disk & Optical Drives
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Diskettes/Duplicators • Keyboards • Memory/Chips/Upgrades

Laptops & Notebooks • Monitors & Terminals

Universal
Keypad for
Portable
Computen

IT DUPLICATES
EVERYTHING
EXCEPT
YOUR EFFO

Available in Ivory or Black

Boost data entry speed, accuracy and convenience
with Genovation's Micropad,TM the innovative
numeric keypadfor portable computers.
TO COMPUTER
A
.. , .

Announcing the most effortless way
to copy diskettes. The Tracer/ST—the
affordable desktop system that formats,
duplicates, and verifies hundreds of
diskettes per hour. Automatically.
Better yet, the Tracer/ST family grows with you.
Expansion options can double output, support anetwork,
or simplify storage with an internal hard disk.
So call 800-872-2318 for the duplication
system that can't be duplicated anywhere.
x.,1993Trace. A/ trademvIcs are proprely al thee respextve
readers. Fax use, 40S-441-33M cr 'Miele Trace. Dept. .
IDIa F. Read. Rt. ISan lee. CA.%13I.

Trace

TO PRINTER

(800) 822-4333
17741 Mitchell, North
Irvine, CA 92714 USA
TEL (714)833-3355
FAX (714)833-0322

Is the unhandy numeric section of your
portable computer's keyboard dragging you
down?....Give your productivity aboost by
using our Micropad. The ergonomically
designed Micropad is ideal for spreadsheet
and accounting applications that require fast
and accurate entry of numeric data.
The Micropad attaches to the parallel port
of any MS-DOS computer while providing a
clean pass through connection to the printer.
Power usage is negligible. Lightweight and
compact, the Micropad is fully programmable
and is also available with connectors to fit
keyboard and serial ports.

GENeATIONY

Circle 230 on Inquiry Card.

Money Back Guarantee & 1Yr. Warranty
Popular
Space- Saver
Keyboard
$98.00

Circle 216 on Inquiry Card.

STAND-ALONE LCD MONITOR
New Touch Screen Option Available

Saves 60% desk space. Footprint 27.3 x15.2 cm. 100 fulltravel tactilly responsive keys. Standard left-right spacing for easy touch
typing. IBM XT/AT PS 2compatible. Many language versions available

Call Toll Free To Order: 1 -800- DATALUX
"AIX

- VISA,

155 Aviation Dr.•Winchester, VA 22602
Tel 1-703-662-1500•FAX 1-703-662-1682
Auto-FAXed Specs FAX 1-703-662-1675

MC, AmX -

Circle 215 on Inquiry Card.

Portable
Serial to Parallel Interface
Only 2" x2" x 1/2"

To Order Call Toll-Free: 1-800-DATALUX

and less than 1
oz! Works great
with HP. Canon, all portable

au

all palmtops and notebooks.

The BSE Company 602-527-8843 FAX 602-527-1540
Circle 236 on Inquiry Card.
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printers. Also for HP 95/100
and

image. Fast response, high refresh rate twisted nematic technology
with backlighting provides abright low radiation screen with awide
viewing angle. The adjustable monitor base is only 29x14 cm. It lets
you mount the LCD monitor on vertical surfaces or fold for transport. Comes with 1.5 m cable and controller card. No external
power required. IBM AT compatible.
Touch Screen Version. Capacitive technology
from MicroTouchTm. Provides high resolution,
fast response, all glass scratch proof optically clear touch sensor.
Complete with controller and software. DOS, Windows compatible.

self-

powered, no batteries, no
hassles.

This 10" black on white monitor is easy-to-read, yet

NEW

For Printers, Palmtops,
Notebooks. Easy to use,

$7951 compact. Resolution is 640x480 for sharp, flicker-free

155 Aviation Drive • Winchester. VA 22602

Tel: 1-703-662-1500
FAX: 1-703-662-1682
AutoFAXed Specs:
1-703-662-1675

Circle 214

on Inquiry Card

Desktop Video

With VGA-*TV Elite,
any color TV can be your
computer monitor!
Supporting 640 x480 resolution in 32,768 colors, the VGA-.-TV
Elite provides flicker free high quality video conversion. Rock solid
and easy to use, the portable VGA-.-TV Elite is atrue savior to the
Presentation professional. Convert your computer presentation
or Animation to show on TV or
record to your VCR. Even play
computer games on big screen
TV! Supports RCA and
S-Video Inputs to Ws $
and VCRs.
•

Motion Capture

• Sharp & Flicker-free
•TV & Monitor display simultaneously
•S- VHS & Composite output
•Windows support
• MRVP/NTSC also for Mac
•Hot. Over/Under-scan switch
USS 149 ( MR VV Plus)

US$ 299

US$ 349 ( MR VP)

DISPLAY RESEARCH LABORATORY
VISA

Inn

International Inquiry:
Int'l Tel.: (852) 420 1165
Intl Fax: ( 852) 415 2739

Capital Automation Inc.
Tel.: 1-800-CAPITAL
Fax: 704 596 9595

Circle 244 on Inquiry Card (RESELLERS: 245).

EXPANDABLE

AND AFFORDABLE
\
/
PERIPHERAL SHARING/NETWORK

;'

GTEK MULTI DROP NETWORK

—TV
ELITE

VGA

TugerSoftware e)t

800- 888.5244

!
,=11,

r
_I Or

lam

Call

am VI\
MR VV Rot ,M.11475C I

• Real-time 8i motion video
capture
•Et 16. 24- bit color
• DOS & Windows support
• S- VHS & Composite input
• Free development kit
• Sound Blaster compatible

399

IliaeRM1

VGA-TV Converter

1111
FAX/MODEM

(8am 6pm. Mon Fri. Pacific Time)

111
,
\Lharh

( 310) 865-1432 • (310) 809-6144 fax
• 20204 State Road, Cerritos, CA 90701

(- d Digi!a I
Systems

Circle 249 on Inquiry Card.

VGA makes it to the

I

CREEN

Holophonics
Bring .h etrue feeling to your Multi- Media
presentation and experience the future of sound, seco to none in the world.
Guaranteed. W..rld famous pop stars hke Michael Jackson and Pink
oyd have used Hoh•phonics in their best selling albums in the motion
victor.' industry. liolophonics was !cultured in Alien Ill and Blind Furry
A total audiovisual experience beyond imagination!
1CD% credit toward apurchase of Holophonics'x on floppy
Disk Wave Format
523.99 Volume I •

e /4wetati

ii.

HP LASEEUET

iM

ihi

,
M

PRINT MAGIC PM-8
mu 6, 8Pod Units
• SharelNetwork Computers, Printers,
Modems, Etc.
• High Speed Data Transfer
II Installation Simple and Neat

si Expandable up to 256 Ports
in Comes Complete with Software for
Networking and Print Spoolers
• Low Cost!
• LIFETIME WARRANTY!

PRINT MAGIC PM-4
• 4Port Unit Plugs into PC Expansion
(ISAIEISA) Slot

• Increased Throughput, Up to 500%
• Uses Standard Parallel Port to 500K
bytes/second
Circle 219
• cdrd.

Circle 218 on Inquiry Card.

• Available for HPLaserjet-111,111Si, II/
• Dramatically reduces printing time
• Plugs into HP Optional I/O Slot

ORDER TOLLFREE: 1-800-282-4835

G1TC—.

Development Hardware & Software • P0 Box 2310 • Bay St. Louis MS 39521 USA
Mississippi & Technical Support Mt 467-8048 • FAX Molt 467-0a35
OEM and DeaJer Incenes Welcomed'
m poem...Re Melee, 1.11.1.1.0 am tom woo, o.

mom,. atmommo

•..

['VIE
169
NTSC & PAL smtchable

Experience the freedom of viewing
your presentation on a giant TV
in brilliant colors
With a little imagination
the applications are endless
Product upgrade guaranteed for one year

Breaks the 4- Color Price Barrier
with the Hardware/Software Showcase
See how affordable it is to advertise to BYTE's
500,000 computer professionals in this section!

Calpac Computer Corporation
53 Moody Court
Thousand Oaks, CA 91360

1 800 800-7222
805-379-1312 Tel. 805-379-2653 Fax
German aistributor 06233-340071 Tel. 06233-469-39 Fax

Call for more advertising information:
(603) 924-2695 or ( 603) 924-2598

Circle 247 on Inquiry Card.
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Multimedia • Printers/Plotters

Multimedia

Printers/Plotters • Programmable Hardware

Programmable Hardware • Tape Drives

C-PLC
PRINTER BUFFER

I

for automatic sharing of printer(s) by several computers.fl

Nobody waits!

•Simultaneous input on all ports
•Compatible with all printers,
Lasers and CAD plotters
•Pop-up Menus
•Free Technical Support
•30 day money-back guarantee
& full-year limited warranty
•Full Windows® Support

TM

$ 289!

• New C Programmable Miniature Controller
•Seven 10- bit analog inputs
•Seven digital inputs
• 10- bit DAC: voltage or current output
•Twelve digital/relay driver outputs
• RS-232/RS-485 serial ports
• Enclosure with LCD/Keypad available
• Expansion bus for additional, low cost I/O
• Easy to use Dynamic

CTM

development software only $ 195I

Z-World Engineering (916) 757-3737
1724 Picasso Ave., Davis, CA 95616 • Fax: (916) 753-5141
24 hr. Information Service: ( 916) 753 0618. Call from your fax and repast data sheet #24.

STANDARD 1MB memory • memory sizes thru 8MB
• Fast - data rates to 75 KB/S • multiple copies • multiple outputs
1MB 6- Port Parallel

$199"

9- Port Parallel $259.95
15- Port Parallel $379.95
4-Serial + 5- Parallel $269.95
16- Serial + 3- Parallel $399.95
Other Models also available - Call!

Single User Parallel

$99"

512 KBytes - unit is
expandable to 4 MB
Serial or Converting
buffers available

Extra Memory S50 per Megabyte

Technologic

9 Track/3480 Tape Subsystems
1/4" DAT 8mm Optical
New Windows Software Available
• Best Quality
• Lowest Prices
800/1600/ .3200/6250 BPI

CALL 1- 800- 938-TAPE

Irraî

IVI

513-644-2230 •FAX 644-2232

Circle 234 on Inquiry Card.

Made in USA

204 EAST FOURTH STREET, MARYSVILLE, OHIO 43040

,

Laguna Data Systems

7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89 i28

Receive FAX Info On- Demand. ( 805) 650-3299 - Item It 700

Tel: ( 7(12) 254-264)( •

Fax: 1702) 234-0')10
Circle 222 on Inquiry Card.

UNIVERSAL PROGRAMMERS & EMULATORS
FLEX- 700

9495 ()sonnet:6" ria printer port)

TUP-400

$745

TUP-300

$575

• l'rogram PLD ( PAL, GAL, EPLD, l'EEL, MAPL, MAX, MACH...), E(E)PROM,
(up to 16Mbit), BPROM, SERIEL l'ROM, FLASH, MPU (87XX, 68XXX, 681-10( XX,
PIC16/ I
7XX, TMS320XXX, Z8, PSD3XX,
Hitachi, NEC...). Support over 3,000 ICs.
Ill 40 pin DIP socket standard. Flexible

9-Track for PCs
Mainframe to PC data interchange

Rock solid solutions, rock bottom prices.
Direct from the manuf turer. 1600 & 6250 bpi.
Subsystems inclu

support for PLCC, (T)SOP, SOIC,
PGA, SIMM / SIP ... with up to 256 pins.
• Tests TTL74, CMOS 40/45, DRAM and

drives and software.

SRAM.
• Optional EPROM EMULATION capability.
• Free software updates via BBS or mail.
All products are hacked with a1year warranty and
a30 day money hack guarantee.

z
—

_B Tribal Microsystems Inc.

Inn 44388 S GRIMMER BLVD

FREMONT CA 94538

TEL ( 510) 623-8859
FAX ( 510) 623-9925

Circle 231 on Inquiry Card.

SUPERPRO
$549
SUPERPRO/Em $399

Desktop 9-Track Tape Subsystem
dl-selling 9-track system on desktop.

Universal Programmers
•Programs E(E)PROMs, Flash EPROMs
8Milt 8Bipolar Proms.
•Mtcrocontrollers from INTEL, MOT, NSC,
PIC, SIG, MICROCHIP, etc.
•PLD, GAL, MACH, MAX ( not included in
SUPERPRO/EM)
•Tests TTIJCMOS and Memory.
ROM MASTER $ 129
•New parts added upon customer request
•Universal E(E)PROM programmer to 4-Mbit
and free updates on BBS. (24 his)
ROM MASTER/4 $ 199
•Online technical support and hardware
• universal EE)PROM programmer 4Gang Version
warranty for 1year.

XELTEK

(408) 524-1929

(408) 245-7084 FAX • (408) 245-7082 BBS
757 N. Pastona Avenue, Sunnyvale, CA 94086

Circle 233 on Inquiry Card.
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Circle 227 on Inquiry Card.

Oualstar's low cost 1/2- inch 9-trod: Streaming
tape systems bring full ANSI data interchange to
IBM AT, PS/2 or Macintosh, givirg your micro the
freedom to exchange data tiles with nearly any
mainframe or minicomputer in the world.
Systems include DOS or Xvix compattile
software, coupler card and cables. High reliability
1600 or 6250 BPI capability may be used for disk
backup as well as data , nterchange.

CURLSTRR;

Call us today! For details and
to order: Fax (818) 882-4081
Phone ( 818) 882-5822

9621 Irondale Ave., Chatsworth CA 91311
©1989 Oualstar Corp.
All product and company names and trademarks are the exclusive property of then' respective owners.
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Database • Engineering/Scientific

dBASE Data Entry

PCB Design
The Easy Way

'1111r111111112111
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1111111111111315
o 1511111111,11

dIP1 EAGLE 2.6

TM

Schematic Capture. Layout Editor, 100% Autorouter, DRC, ERC: All In One Program

There are many powerful programs OW there, but

what good is it if they are too complicated to use
They are wasting your erne, your money, and your
nerves
With EAGLE you will be productive from day one,
and you will save time again and again. because
EAGLE is easy to learn and easy to use.
EAGLE is a very powerful tool. You will discover
features which even many high-priced programs
could only dream of.
However, the best thing is still to corne: Our prices
are simply unbelievable Even with the Layout Editor alone, you get all ot the drivers and libraries; no
extra charges for anything. What you see below, is
all you can spend

'Thumbs up t >serail. Iwas inipre.sed
EAGLE 21, e
easy to learn and easy to use EAGII dir11.611w e..p.rlnlows and perforrname that runt designer. would erne,' in ahigher pfla
k.1, Off the Shelf Review, PRINTED CIRCUIT DESIGN
magazine. March, 1993.

AS SEEN ON

BUSINESS
TODAY

EAGLE has havn introduced cm
the Chiltl: Televlsbon >ems ' Nate
tor thr An of Technology Desumr
The prodmer have seleoral
EAGLE as tale te the hem and
nom intereming PC Mural lkosign
Packages on the ils market.

Call 1-800-858-8355
EAGLE Layout Editor
Schematic Module
Ripen Autorouter Module
DEMO with Original Manual

S 399
$ 399
S 399
S 12

IS

CadSoft Computer, Inc.
801 South Federal Highway
Delray Beach, FL. 33483
Mont.: (407)274-8355
Fax
14071274-8218

11111111111
The TransTerm 5is awork station data entry/display terminal
for on-line shop floor data collection into PC/AT/PS-2 systems.
The unit is one of afamily of such terminals which feature LC
displays for operator prompting and data entry via sealed touch
keys or an optional barcode scanner or badge reader
(Code39,UPC+)_ A multi-terminal network controller ( up to 250
stations) and adBASE IV compatible software package are also
available. System costs start below $300 per station. Options
include display backlighting, barcode scanning, counter inputs,
control output.

COMPUTERINISE.
302 N. Winchester • Olathe, KS 66062
913-829-0600 • 800-255-3739 • FAX 913-829-0810
Circle 213 on Inquiry Card.

Circle 237 on Inquiry Card.

30 Day Money- Back
Guarantee

Introducing anew approach to
scientific data analysis
Analysis Advisor is afree interactive analysis software tutorial
that includes demonstrations of graphical and traditional
programming methodologies for analysis. Using this
interactive tutorial, you can investigate Digital signal
processing, Digital filtering, Windowing, Curve fitting, Signal
averaging, Simulation, Interpolation, and Descriptive statistics.
Requires Windows 3.1 and 8MB of memory.

If you've been
disappointed with traditional
diagnostics and "Passive Post
Cards," or are looking for an
alternative to high cost ATE
Systems - Put V-ATE plus to
the test! We're certain
you'll find V-ATE the best
investment you've made
IIIIIIIIDIDIIllhIPJIVIHJIIIIIIIIIiII
in years.
•Find Failues in 100%
DEAD Systems
•Find Intermittent Faults
•Test for PC Compatibility
and reject Sub-standard or
Faulty hardware
•US prices from $ 995

National Instruments

Call ( 800) 875-8459 Today!

6504 Bridge Point Parkway, Austin, TX 78730
(512) 794-0100
(800) 433-3488 ( U.S. and Canada)
Fax ( 512) 794-8411
Circle 226 on Inquiry Card.

VISTA MICROSYSTEMS, Inc.
Ir'

Attleboro,
FAs M_A 90
52
-8
76
68
0
Te hileS5t.-,8N4o5.9i FAX 08
8

6W
l. 5pe69
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CAD/CAM • Data Acquisition

3SV3MOHS 31:IVMIJOS

Programming Languages/Tools

Graphics

BASIC Compiler 8051/52 & Derivatives

Software Developers...

11XC Version 4.0 New Release!
•100% BASIC-52 compatible & in line assembly

Ask Corel, AT&T,
EXXON, Sharp,
Inset Systems, and
athousand
others ...

•Full floating point, integer, byte and bit variables
•Compatible with any RAM or ROM memory mapping
•Compile BXC program into CALLable subroutine
•Compile program to coexist with BASIC-52 interpreter
•DS/5000 chip support and extensions
•Dynamic length variables and many string functions
•Advanced run-time error trapping & buffered serial I/O

BXC51 $295
Call now! 508-369-9556 or FAX 508-369-9549

why they picked
LEADTOOLS for
their image
application.

r

L 11,

P.O. Box 541 • Carlisle, MA 01741
Circle 211 on Inquiry Card.

Original 39 MB compressed
to 163 K, 239:1.

They'll say from

Binary Technology, Inc.

APL

document to true color

Complete APL system $60.

Ken's new APL for teaching and research.
Shareware and documentation $24. Source $90.

imaging, LEAD Technologies is innovative. LEAD
pioneered image compression technology that achieves
compression ratios of over 200 to 1, constructed tools

NEW! True Windows 3.1 versions.
GUI programming for APL and J

for quick integration of images into any application,
and built atoolkit with areputation for speed! Call for a

Write for product catalog and price list.

free evaluation diskette to see for yourself.

Iverson Software Inc.

LEAD Technologies, Inc.
1-800-637-4699 • Fax 704-548-8161

33 Major St., Toronto, Ontario, Canada M5S 2K9
Phone (416) 925-6096
Fax (416) 488-7559

Circle 252 on Inquiry Card.

AMT INTERNATIONAL
COMPAQ MEMORY

AST MEMORY
Brwer.216, Workstation
512K
$59 00
2MB Kit 500510002 $ 15000
Premium 386-16a0C
1MB Kit 500510.003 $75 00
4MB Kit 500510.004 $
DO
Premium 31610
1MB Kit 500510003
575 OC
4M8 Krt 500510.004
5185 00
Bravo
-MU
4MB Kit 503510008
=LIDO
Premise,, 386-$2425/33 648628
1MB 503718-002
56000
4148 500.780
$ 195 00

Knsooslaolo

les

HEWLETT-PACKARD
MEMORY

29613K5 3065360
095 00
Models 70-661/12/ 5500. 65SX
1ME) 6450603
059 00
Models 70E68121:50Z. 55S1 55SX
2MB 6450604
599 00
Models 5SSat 65SX. 34F7077 65465011
464834112933
00
Models 70421
2MB6450608
95 00
Models 80141
1M85450375
575 CO
Models 80-111/311
2M13 6450379
599.00
All Models 70 end 80
2.1416E3w/2M 3463077 529000
4.161.413 wrIM 34F3011 $350 oo
Models SO. SOZ SSSX £ 60
2.8MB 1497259
529000

$
le

LASER PRINTER MEMORY
Herden-Peckard Loner Jet 11P, Ill & MD
1M6 334769
5'0 00
2MB 33475B
$ ,900
4MB 334778
519.00
Herletl.Pecliard Laser Jet IIP & 01)
116B33443E
57500
2MB 33444B
Si • 000
4M0334450
51 -500
IBM Laser 4019 and 4019e
1MB 1039137
5:5 00
3.5MB 102E1675
: 155 30
Canton LBP•111.111115, 6117
2MB S63.1880 .
$125.00

9.54,1 05/165
LAPTOP AND PORTABLE
1MB
$6500
MEMORY
4MB
$ 18500 I
Veer. 01/20PC, RS/25PC and 20C
TOSHIBA
MEMORY
•
1M13 D16406
565 CO
1MB Model 1COOSE/XE $ 110 00
4MB 015424 $ 170 00
2MB
Model
1000SE/XE
$59
DO
Veen 486PC
2MB Model T1200XE
MOO
1MB 021506
575 00
2MB
Model
T1600
$99
00
4MB 021516
5165 CO
2MB Model T3100E
599 DO
2MB Model T3100SX
599 00
IBM PS/2 MEMORY
4618 Model T3100SX $ 195 00
Models 30-286, Esp. Board 1497259
2MB Model T3200SX
599 00
4MB Model /3200SX
5195 00
512K Krt 3065348
DO

554
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LMB Model 5100
599 00
..MB Model T5200.78500 $ 110 00
trklB Model/5200.18500 5299 00
ZENITH MEMORY
'
MB SuperSport 286 286E5135 00
&NB SuperSporl 286 d286E5140 00
2MB SuperSport SX/Alpha $ 140 00
PLIB SuperSport SX/Beta $ 140 00
COMPAQ MEMORY
1MB Portable LTE 286
$125 00
2MB Portable LTE 285
5150 00
$14000
SLT.286
$35000
4MB SLT-286
NEC MEMORY
1MB Prospeed 286
5170 00
alB Prospeed 386
$240 00
ZENITH MEMORY
Zenith 2.386/20/25/33 il 33E
1MB
ZA.36(3800ME
2MB
ZA.3600MG
4603
ZA3830MK
Zenith Z-386 SO
2MB
Z.605-1

$90 00
5140 00
5205 DO
$ 125 CO

MATH COPROCESSORS
Cv,dove Mathco
INTEL
8187.5 MHz
107.2 8MHz
8
287.1 10MHz
3287-6 6MHz
86287.8 8MHz
317287XL 8/10MHz
9C287XL & SLT
80287-10 10MHz
ECC287.12 12MHz
30387SX-16
8C387SX-20
8C387130•20
1001871:10.25
808700.33
80487SX-20 ..
WEITEK
3157-20 20MHz
316'7.25 25MHz
3167.33 33MHz

SAME DAY SHIPPING

•

(COMPUTERS & PERIPHERALS)

3074 LANDESS AVENUE • SAN JOSE, CA 95132
TEL: ( 408) 942-9695 • FAX: ( 408) 942-5509

DeskPro 286-6. 386.20/20E/25
1MB 113131.001
575 00
4MB 113132-001
518660
DeskPro 2868,3868 and 384SX
2MB 118689.001 $ 135 00
4MB 118690.001
$230 00
DeskPro 386$
15,18 113646-001
599 00
4MB 112534-001 $ 195 00
DeskPro 386-33. 486-33 & SystemPro
2MB 115144-001
518500 I

LOWEST PRICES

VISA

CALL

4167-25MHz
4167-33MHz
CYRIX

*Prices subject to change
$350.00
$585.00

82187XL
83087-16
83087-20
83087.25
83D87-33
83087-40
83S87 20
ISX
83S87 25
IIT
2C87.8
2C87.10
2C87.12
2C87-20
3C87-20
3C87-25
3C87-33
3C87-40

83Se 56

$59 CO
559 00
575 00
575 00
575 00
S89 00
$6500
$6500
565 00
549 00
559 00
559 00
559 00
569 00
569 00
579 00
589
565 00
$69 DO
569 00

re

31S58877:21°6 } SX
3S87•25
8e
US83587SX25/33.1
.
$5900
USD8387.33-40......... ..... . .$7900

SIMM MODULES
$50 00
560 00
$99 OC
550 00
$55 DO
559 CO
589 00
559 DO
569 DO
585 DO
585 00
589 DO
$89 00
$89 00
5435 00
58000
5135 00
$240 00

181A TYPE
ADO 92 00 FOR SIPPS
4Mx9-80
$ 13800
464x9-70
$ 14060
4M40.60.........514300
1Mx9.10
$30 00
9.1s9.80
535 00
1Mx9.70
536 00
2561(9.70
$ 1060
251(9-10
59 00
256/9-80
51000
256x9.60
$ 1204
APPLE-MAC
1M4-70
$32 CO
116.8.10
S30 00
1L4.8.60
532 00
4Ms8-80
$ 11800

MONITORS

DRAM
DRAM IMGX1
1MGX1.12ONS
1ILIGX1.100NX
1MGX1.80NX
1MGXI.70NX
1MGXI.60NX
DRAM 64X1
4164450
4164-120
41E4100
4164430
DRAM 64%4
4464-15
4464-12
446440
DRAM 25601
256)(1-15ONS
256X1-12ONS
256X1.10ONS
256X1.80NS
256X1.70NS
25601- SONS
DRAM 256X4
256U1006S
25604000S
25604.70/BONS
25601•STAT1C COL
51258P.10
AM 280008
AAA 280007
AAA 28C0.60
104-80 ZIPP
104-80ST/ ZIPP
104.70ST/ ZIPP

$300
53 50
$360
53 65
$3 75
SO 85
5095
5150
52 00
0399
S4 50
S4 75
SI 25
SI 50
SI 60
SI 75
5115
SI 85
53 99
S4 50
S4 75
SI 50
SI 75
Si 85
St 95
$15 00
5111 00
$19 00

486 DX-33 kid 64k cache
.4MB RAM • 1201 44 • 13064B HO
•SVGA Mormor • 101 Key Board
•Mini Tower Case • DOS 50
100 With I/O

$1369.00

521500
$259.00
310 00
CALL
CALL

8GA 0.41 14'
SVGA 0.28 14"
SVGA N-1 0.28 14 .
VIEW SONIC.
NEC .

MOTHERBOARDS
486 DX- 50 w/2561( cache
486DX-33 w/ 128k cache
386/486 DX- 40 AMD
(upgradable)
486 SO 25120
386 DX- 40/64k cache
386 SX-33
386 SX-25
4868L 50/33/256k cache

$600.00
$450.00
$230.00
$279.00
5169.00
$125.00
$110.00
$195 00

ADD ON CARDS
IDE with I/O
Trident w/1MB
Orchid Pro IIS w/1MB
Diamond Stealth w/1 MB
NESA IDE Controller

$22.00
$69.00
$139.00
$235.00
..$80.00

MEMORY BOARDS OK
Rampat AT
. ..... .... 595.00
Rampat Plus XT, AT.............$119.00
Simmphy Ram PS/2 16........5149.00
IBM PS/2 50, 50Z, 55, 60. 65 or
any MCA System
Simmply Ram PS/2- 32....$169.00
PS/2. 70. 80 90 32 Bit MCA
System
HARD DRIVE
CP3000
CP3000
CP3000
CP3000
CP3000
CP3000

44 MB
89MB
130MB ..
210M8
340MB.
520MB

0158.00
. 1215.00
. 1247.00
$360.00
. 1595.00
5890.00

FAX MODEM
Modem 2400 Bps
$40 00
96/24 Bps IM
$60 00
96 144, 32 Bps 42 Bps 5220 00

Circle 184 on Inquiry Card.

THE BUYER'S MART
A DIRECTORY OF PRODUCTS AND SERVICES
THE BUYER'S MART is a unique classified section
organized by product category to help readers locate
suppliers. Each ad has Inquiry numbers to aid readers
requesting information from advertisers.
AD FORMAT: Each ad will be designed and typeset by
BYTE. Do NOT send logos or camera-ready artwork.
Advertisers should furnish typewritten copy. 2"x11." ads
can include headline ( 23 characters maximum), descriptive text ( 300 characters is the maximum
recommended) plus company name, address, tele-

phone and fax number. 2"xn" ad has more space for
descriptive text (850 characters is the maximum recommended).
DEADLINE: Ad copy is due approximately 2 months
prior to issue date. For example: November issue
closes on September 8. Send your copy and payment
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix
Mill Lane, Peterborough, NH 03458. For more information call: Margot Gnade at 603-924-2656.
FAX: 603-924-2683.

RADIOACTIVE?

800-729-5397 or Tel/Fax: (302) 655-3800

Aware Electronics Corp.
P.O.Box 4299. Wilmington, DE 19807
$149.50

12
Issues

13
Issues

$663

$636 $557 $530
- 530
504
504
477

$1,326 $1,272 $ 1,114 $ 1,060
- - 1,060 1,008
- - 1.008
954

For PC, XT, AT, PS/2, & Serial Terminals

For PC, XT, AT, PS/2, Macintosh
and Serial Terminals
* Attaches as 2nd Keyboard or to any ADB port

BAR CODE READERS
> Emulates Keyboard: Works With Any Software
> Data Appears as Keyboard Input
> Uses Enhanced Decoding Algorithms

* Reads 2of 5, 128, UPC/EAN, Code 39, etc.

> Accepts Wand, Slot/Badge, CCD, Laser,
Magnetic Stripe Reader, & RS232 Serial Input

* External or internal attachment on PC

> Reads All Popular Bar Codes ( 16 types)

* Wand, CCD, Slot Badge, Magstripe or Laser

> Reads HIGH, MEDIUM. & LOW density codes

* Two Scanners per Reader

> Auto- Discriminates Between Bar Code Types

* Direct From Manufacturer
* Complete with Laser Scanner - $ 1399

The Function Keypad 35 features a 7 by 5
matrix of relegendable keys, programmable
under both DOS and Windows 3.1. Define up
to 11 macros per single or double key. Passthrough connection to parallel port allows
concurrent use of standard keyboard. $160

* Complete with Stainless Steel Wand - $399

Worthington Data Solutions
Swiss Office

3004 Mission Street

Ruhstrasse 6

Santa Cruz, CA 95060

CH 9050. Appenzell Switzerland
071 87 51 17 FAX
071 87 51 15 Phone

> Easily Programmed With a Bar Code Menu
> Over 140 User Configurable Options
> Daisy Chain Up to 96 Readers

* Top Rated by Independent Review

PROGRAMMABLE FUNCTION KEYPAD

(800)822-4333 ( 714) 833-3355

3ads/issue

6-11
Issues

Bar Code Readers

* 2Year Warranty, 30 Day $ Back Guarantee

GENOVATION, Inc.

1ad

2ads/issue

3-5
Issues

BAR CODE

* 100+ Configurable Options

17741 Mitchell North, Irvine, CA 92714

2" x1 V."
1ad
2ads/issue
3ads/issue
2"x2V."

BAR CODE

ACCESSORIES

Plot it on your PC with The RM-60 RADIATION MONITOR
Serial or ponter pon Detects ALPHA • BETA • GAMMA • X-RAY.
Micron. 1000 times the resolution of standard geiger counters.
Excellent for tracking RADON GAS. Find sources New: Version 2.9
•WINDOWS, Plot. • Background • COSMK Rays • Ckiuds • Foods
CalVeite for PC MAGAZINE review. • TSR • GM Tube
VISA/MOEURO Phone orders. Not satisfied? Foil refund

RATES (Jan. 1993)

408-458-9938

800-345-4220

FAX (714) 833-0322

> Supports NOVELL Networks
> Supports US & INTERNATIONAL Keyboards
> Direct From Manufacturer
> 30-day $$ Back Guarantee, 1Year Warranty
> Complete Unit with LASER Scanner - $ 1095
> Complete Unit with WAND Scanner - $395

AMERICAN MICROSYSTEMS
2190 Regal Parkway, Euless, TX 76040

(800) 648-4452 ( 817) 571-9015 FAX ( 817) 685-6232

Inquiry 651.

BAR CODE

Portable Reader
Simple, Powerful, Easy-to- use
* AA Battery Operated, with backup coin battery
* 2 x16 Supertwist LCD Display
* 32 Raised Rubber Keys
* Real-time Clock Built- In for Date/Time Stamps

Thermal Printer Package
Allegro Thermal Transfer Printer-2" per sec
speed. Up to 4" label width-Only 20 lbs. weightPrints UPC/EAN, 2of 5, UCC-128, Code 39,
128-Prints scalable text and PCX graphics with
bar codes-Packaged with LabeIRIGHT Software,
serial cable, ribbon and labels-Complete-$ 1895

Worthington Data Solutions
(408) 458-9938

* 2Built- In Inventory Programs

(800) 345-4220

Bar Code Printing Software
LabelWorks for Windows
> Prints all Popular Bar Code Types ( 19 Types)
> Desktop Publishing Features: WYSIWYG,
Scalable Fonts, Rulers, Guides, Lines, Shapes,
Page Zooms (25%400%), Templates
> Rotates Text, Bar Codes, and Graphics
> Supports Windows Compatible Fonts

* Wand, CCD, or Laser Scanner Input

> Choose From Over One Hundred Popular
Label Formats or Design Your Own

* Doubles as Non- Portable Reader

> Rich Text Support: Mix Styles, Types. & Sizes

* Serial Interface and Keyboard Interface

> Automatically Prints Serial Numbers

* 3User Defined Programs, & 3 User Data Files

* Reads 2of5, UPC/EAN, 128, Code 39, etc.
* Uploads with fumished Programs or Xmodem
* 64K Complete with Steel Wand - $799

Worthington Data Solutions
Swiss Office
Rutistrasse 6
CH 9050, Appenzell Switzerland
071 87 51 17 FAX
071 87 51 15 Phone

3004 Mission Street
Santa Cruz. CA 95060
408-458-9938

800-345-4220

Portable Bar Code Reader
> Use as a PORTABLE, WEDGE, or SERIAL

> Imports & Exports Graphic Files:
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA

> 9V Battery Operation with Lithium Backup

> Supports Virtually all Windows Compatible
Printers ( PostScript, Laser, & Dot Matrix)

> 2x16 Supertwist LCD Display

> 30-day Money- Back Guarantee, $295

> 54 Key Keyboard with Separate Numeric Keys
> Real-time Clock Supports Date & Time Stamps
> Reads all Popular Bar Codes ( 16 types)
> Wand, CCD, Laser, or Serial Input Devices
> Built- In Program Generator

• • • CALL FOR FREE DEMO SOFTWARE • • •

AMERICAN MICROSYSTEMS
2190 Regal Parkway, Euless, TX 76040

(800) 648-4452 (817) 571-9015 FAX ( 817) 685-6232

> Create Your Own Custom Programs
> 6 Built- In Inventory Programs
> Up to 250 Programs Can Reside in Memory
> Create up to 250 Data Files per Program

Labeling Software
On EPSON. IBM, OKI. or LaserJet. Easy
WYSIWYG design. Any format/size. Up to 120
fields per label. 18 text sizes to 3" -readable at
100', AIAG, KMart, Sears, MIL-STD, Pennys, 2015,
128, UPC/EAN, Code 39. File Input & Scanned
PCX graphics - $279. Other programs from $ 129.

Worthington Data Solutions
(408) 458-9938

800-345-4220

> Up to 250 Look- Up Files in Memory
> Built- In Calculator
> Supports HAYES Compatible Modems
> 64K Memory with Data Compression
> 30-day $$ Back Guarantee - 1Year Warranty
> Complete Unit with WAND Scanner - $795

AMERICAN MICROSYSTEMS
2190 Regal Parkway, Euless, TX 76040

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232

CREATE BAR CODE SYSTEMS
Data Harvester Developer's Version can put handheld portable bar code data collection in your
application. Generate system to scan, validate entnes
(lengths, types, etc.) and communicate data to PC.
Format data for your software. Easy to use. No
programming. Supports many portable terminals. DOS
& UNIX.

AccuScan, Inc.

PO Box 80037, Conyers, GA 30208
(404) 922-1220

Inquiry 652
JULY 1993
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CD-ROM

BAR CODE

CAD

BEST BAR CODE VALUES

TERMINATOR ...Super high density router (Cornplete with schematic & PCB Editor)
This totally integrated CAD software otters superior lunctionality at
competitive prices. DC/CAD package include
*hp up and retry router wftea minimozation * No copy protection available
*ASCII An w/autornalic procedure recording eAutoplacer • WINDOWS Dos
task * Gerber and DOE • Optional Automatic Copper plane w/cross Isatetung
•Optional simulation 8enhanced mode loi 386 users

•PC/MAC/RS232 Wedges whvend 8 print. utility $249.
•Portables whvand (
64K.) $7504
•Meg Stripe Encoder/Reader ( 1. 2or 3tracks) 81200.4
•Meg Stripe Readers ( In. wedge. R5232)689,
•Bar Code Printing/Reading Software w/HP $149.
•Lasers/CCDs/Badge Slot/POS Products' 1-5 YR WARRANTY
•Dist/Dealer Discounts • SPANISH Dept. avail.

BARCODE INTERNATIONAL SYSTEMS (BIS)
9190 Palm Canyon Drive Corona, CA 91719
(800) 653-4252 • ( 909) 277-1917 • FAX (909) 277-1005

Price from $195 - Call for current offer
•EXPEOWEO PCB LAYOUT SERVICE Al LOW COST.

Resign Computation, Inc. i
ínt

Flajhway 34. Farmingdale. NJ 07721
Pb...: (
908) 681-7700 Fax: ( 908) 681-8733

DC/CAD- The performance value leader for the demanding entrepreneur

CD-ROM CONVERSIONS
Create your own CD-ROM by converting
archival or back-up data to CD-ROM.
Customized CD-ROM production available
from virtually any archival data, disk or tape
format. Search/Retrieval Engine development
offered. Call for info.
Pivar Computing Services, Inc.
165 Arlington His Rd. le. Buffalo Grove. IL 60089
(800) CONVERT ( 708) 459-6010

Inquiry 658.

Inquiry 653.

NEED AONE STOP SOURCE
FOR YOUR BAR CODE SOLUTIONS?
NO PROBLEM! WE OFFER

Quality • Performance • Value

A full line of READERS • PRINTERS • PORTABLES • BAR
CODE READERS FOR NOTEBOOKS • HEWLETT-PACKARD SCANNERS • MAGNETIC STRIPE READERS. Our
readers plug and play with your existing system without additional software. 30 DAY GUARANTEE • LIFETIME TECHNICAL SUPPORT • NEXT DAY DELIVERY • VARIETY OF
PAYMENT OPTIONS • OEMNAR DISCOUNTS. CALL US.

INTERNATIONAL TECHNOLOGIES & SYSTEMS

Eastern USA 18001826-1688

Western USA 18001228-9487

ELECTRONICS CAD
Schematic Capture & PCB CAD
Analogue Simulation, Digital Simulation, etc.
Prices from $195. Credit cards welcome.
For brochure use Inquiry # or contact us at:

NUMBER ONE SYSTEMS
Harding Way ST IVES Camps UK PET I4WR
Tel: 011-44-480-461778 Fax: 011-44-480-494042

Inquiry 659.

Inquiry 654.

CAD/CAM
PC BAR CODE SPECIALISTS
Bar code readers designed for fast, reliable, costeffective data entry. They emulate your keyboard, so
data looks just like it was typed in! Choose from
stainless steel wand, laser gun, CCD, and magnetic
stripe scanners. Also, powerful label printing
software. Great warranty. Generous reseller
discounts. 30- DAY MONEY- BACK GUARANTEE.

Seagull Scientific Systems
15127 N.E. 241h, Suite 333, Redmond, WA 98052

1-800-758-2001

206-451-8966

CONTOURING MOTION CONTROL
FROM APRINTER PORT!
Indexer LPT'• software

NEW

$249

VERSION 3
VISA/MC
•Controls up to six step motors simultaneously.
•Linear and Circular Interpolation.
•New features to accommodate machine control.
•Easy-to- use DOS device driver. Super Manual.
•CAD- CAM interface available.
Corporation, 1422 Arnold Ave.

Ability Systems

Rose, PA 19001 (215)657-4338
FAX, (
215) 657-7815

CD-ROM
DATA INPUT DEVICES

TPS Electronics

4047 Transport, Palo Alto CA 94303

415-856-6833
1-800-526-5920

AppleLink: BARCODE
FAX: 415-856-3843

FREE CD-ROM
DISCOUNT CATALOG!
Hundreds of discounted CD-ROM
titles, from $8 up.
Call or write for your free catalog.

Ellis Enterprises, Inc.
4205 McAuley 4385. Oklahoma City, OK 73120

1-800-729-9500
Inquiry 661.

nquiry 655.

WALNUT CREEK CDROM
4041 Pike Lane, Suite E, Concord, CA 94520

(800) 786 9907
(510) 674 0783 Fax: (510) 674 0821
Inquiry 664.

Inquiry 660.

Bar Code, Magnetic Stripe Readers for microcomputers
& terminals, including IBM PS/2 & others, DEC,
Macintosh, AT&T, CT, Wyse, Wang. All readers connect
on the keyboard cable & are transparent to all software.
UPC & 39 print programs, magnetic encoders, &
portable readers are also available.

CICA MS Windows Shareware, 640 Meg,
thousands of new programs, BBS ready,
made April 93
$24.95
Simtel MSDOS Shareware CDROM,
640 Meg, BBS ready, huge selection
of software, made April 93
$24.95
Hobbes OS/2 Shareware CDROM,
550 Meg, Nov. 92
$24.95
Source Code CDROM. Full source, mostly C,
over 15,000 programs. Over 600 Meg _ 439.95
X11/GNU CDROM. Full source to X11
and all the GNU programs. ANSI C/C-+f
compiler, ghostscript, etc
$39.95
CUsers Group Library CD-ROM.
Up through vol. 364
$49.95
CDROM Caddies
$4.95
Full Money-Back Guarantee

COMMUNICATIONS
X.25, HDLC, SDLC, BSC

SDLA card and sothvare provides ' plug- 1n' synchronous link
support for PCs which is inexpensive. easy to use and robust.
• Up to 1BOkbps under any PC operating system
• Extensive utilities plus third party support under DOS,
Unix, OS/2, Windows
• CCITT 1988 X.25, many variations of SDLC and
HDLC and V.25 bis, dial supported
• Full function SNA emulation packages also available

Songoma Technologies Inc.
Tel. ( 416) 474-1990
FAX ( 416) 474-9223

1-800-388-2475

Inquiry 665.

COMPUTER BOOKS
VARIANT MICROSYSTEMS

BAR CODE READERS DELIVER
WAND/LASER/MAGNETIC CARD CONNECTIVITY
• Keyboard wedges ( IntemaVExternal) for IBM PC/KT/AT.
PS/2. and portables
• RS232 wedges for NYSE. Link. Kirntron terminals
• Bar code and label pnntIng software
• Full two-year warranty
• 30-Day Money-Back Guarantee
• Extensive VAR/Dealer Discounts
46560 Freemont EIN0 Sage 206 / Freemont. CA94530510)440-2870
800-666-4BAR
FAX: ( 510) 440-2873

Inquiry 656.

CD- Link-DOS/ Windows CD-ROM Driver
Completely replaces MSCDEX and uses space on
your hard disk as a very large cache to dramatically improve CD-ROM performance, while
reducing RAM requirements. $79.95 introductory
special! Includes reporting of usage statistics.
Download a free demo version from our BBS!
OEM & dealer pricing available.

Intellectual Products Corporation
Voice: (404) 992-5327
BBS: (404) 640-5017
Inquiry 662.

$396

Kit includes ready- rouse PC add- in board with T400
transputer. 1MB of RAM, and PC interface. Complete with
Occam2 and C compilers, assembler, source- level debuggers. example programs and 1500 pages of documentation
(incl. schematics). Expandable!

Computer

System Architects

100 Library Plaza, 15 North 100 East, Provo UT 84606-3100
(800) 753-4CSA
1801)374-2300
FAX (8011374-2306

208

BYIE

OPTI-CDcachen.
Improve CD-ROM workstatiiin performance!
Only $89!
OP111:1)carbem takes advantage of Extended Memory (X11191 to
cache CD-ROM data. Retrieve data from ahigh speed cache
instead of directly from the CD-ROM drive and significantly
improve your ID-ROM workstation performance!
Ark for our free catalog of exciting CD-ROM pseducrn including
the marktuleading OPTINEr CD-ROM networking roftware!

ONLINE COMPUTER SYSTEMS, INC.
A member of the Reed Elsevier group.
800-922-9204 or 301-428-3700
FAX us at 301-4214-3700.

Inquiry 663.

Inquiry 657.
JULY 1993

CompuBooks
Rt. 1, Box 271-D
Cedar Creek, TX 78612

512-321-9652
Fax 512-321-4525

800-880-6818
nquiry 666.

COMPUTER INSURANCE

ACADEMIC COMPUTING
LEARN PARALLEL PROCESSING
Transputer Education Kit

COMPUTER BOOKS at adiscount

We specialize in ADVANCED books for developers,
programmers, computer professionals, and academics.
15% discount. Latest books from over 50 publishers.
Free catalog. UPS & intemational shipping. Personal
service. MCNISA/AMEX. CompuServe 70007,1333.
GO CBK Windows, C++, 0/S 2 2.0, UNIX, Mac, 00P

INSURES YOUR COMPUTER
SAFEWARE Computerowners coverage provides
replacement of hardware, media and purchased
software. As little as $49 a year covers accidents,
theft, power surges and more. One call does it all.

TOLL FREE 1-800-848-3469
SAFEWARE, The Insurance Agency Inc.
PO Box 02211, 2929 N. High St.. Columbus. OH 43202
Now available in Ontano, Canada

Inquiry 667.

COMPUTER SYSTEMS

LOW- LOW- LOW
Computer Systems
Notebooks • Network Solutions
IBM- Apple- CompaqAST- ALR-Everex-&others
SURAH 386/486 ISA/EISA
AMI/Mylex Motherboards
• CD ROMS

DATA/DISK CONVERSION
CONVERSION SPECIALISTS

BrainMaker:

Thousands of disk/tape cartridge conversions, rapid
disk/tape duplication. CD-ROM development,
text/graphic scanning, key entry, document production
for Interleaf and other DTP systems, bar code
conversion, and programming.
•• Free Tests &Quotations **

"The most fascinating computer soft-

MEDIA CONVERSION CORP.
800 Roosevelt Rd., D-106, Glen Ellyn, IL 60137
(800)860-1033

FAX (708) 469-1277

ware I've ever seen...learn about this
stuff."

John Dvorak, PC Mag. Predicts stocks,
inventories. Comprehensive

bonds, sales,

manual. Menus. 15,000 sold. PC or Mac.
Still only $ 195l

Free Flyer: 800/284-8112, 916/478-9040

California Scientific Software
Inquiry 677.

Inquiry 673.

•Tape Backup

FINANCIAL SOFTWARE

FLOW CHARTS

• Pocket FAX Modem LAN Cards
• Hard Drives/Floppy Drives
• Memory/upgrades

CONVERSION SERVICES

• DRAMS, SIMM Modules
• Laser Printers/Scanners
•Plotters & Digitizers
•Software

SURAH inc

•

44912 Osgood Road,
Fremont CA 94539 USA
Phone: (510)651-5101
Fax ( 510)651-5241

1-800-543-1001 Nationwide Orders

FLOW CHARTING 3
•High resolution print outs
dot matrix or laser
ONLY
•Mulb-page charts...
portrait or landscape
•Import/export capabilities
•35 shapes. 10 fonts. 4line styles

Convert any 9- track magnetic tape to or from over
5000 formats including ae, Sh", 8" disk formats 8
word processors. Disk-to- disk conversions also
available. Introducing CD-ROM conversions. Call
for more info.

Pivar Computing Services, Inc.
165 Arlington Hgts. Rd., Dept. # B
Buffalo Grove, IL 60089 (
800) Convert

Call for free demo disk ,

PATTON & PATTON

800-525-0082 ext. 1317
Software Corporation485CochraneCr MorganKACA95037
See our ad on page 216

Inquiry 678.

Inquiry 668.

DATABASE

CROSS ASSEMBLERS
Cross Assemblers $ 50
Simulators $ 100
Disassemblers $ 100

PseudoCorp
716 Thimble Shoals Blvd Newport News, VA 23606
(804) 873-1947

Fax ( 804) 873-2154

BBS ( 804) 873-4838

Use
Libraries to access your database:
SyPLUS C.1-1. Class Library tor Sybase
OraPLUS Coo Class Library for Oracle
SyPLUS or OraPLUS w/source code
Fax reports from your database directly:
SyFAX Coo Fax Library for Sybase
OraFAX Coo Fax Library for Oracle
SyFAX or OraFAX w/source code

$189.00
$189.00
$58960
$129.00
$129.00
$529.00

Consulting, On-site training, UNIX and Novell
system integration available.

Unilnfo

(800) 793-7491
18 Liberty Avenue, Jersey City, NJ 07306

WINDOWS FLOWCHARTER $129
RFFlow 2.0 is a professional drawing tool for
flowcharts & org. charts. Requires Microsoft Windows. 100 shapes auto adjust in size. Diagonal
lines and curves. Auto line routing and re-routing.
Click on a shape to bring up a sub- chart. Move
charts to other apps. via the Clipboard. Call for free
trial disk.

RFF ELECTRONICS
1053 Banyan Court, Loveland, CO 80538
Phone: (
303) 663-5767

FAX: ( 303) 669-4889

Inquiry 674.

Inquiry 669.

DATA ANALYSIS

DISK DUPLICATION

GRAPHICS DATA CONVERTER

ADVANCED DATA ANALYSIS...
at a click!

Trace Diskette Duplication Products

OPTICAL GRAPH RECOGNITION
(OGR) SOFTWARE

CLICK- X'. software, the most user friendly data
analysis - ever! • Edit Graph/Data • Analyze
• Advanced Math / Regression / Engineering /
Statistics • Import/Export. FREE demo disk.
Custom software available.

SoloSoft
P.O. Box 2548, Stamford, CT 06906-0548
Phone: ( 203) 977-8161 Fax: (203) 977-8237

Tracer/ST Family of Duplication Systems
•Low-cost, standalone duplicators
•High throughput, networked solutions
Flexible PC-based Disk Duplication Software
•in-line label printing capabilities
Automatic Disk Printing and Labeling Solutions

Trace 1040 E. Brokaw San Jose, CA 95131
(800) 872-2318

DATA RECOVERY

Ontrack

DATA RECOVERY
•Professional service recommended by major hard
drive manufacturers • Expertise in virtually every
operating system & media storage device • 24- hour
support with weekend. priority, & on- site service
available • For fast, successful results, call:
MN:1-800-872-2599* CA: 1-800-752-7557
UK: 44-81-974-5522*GERMANY: 0130-815-198
Corp. Headquarters: 6321 Bury Once, Eden Pram MN 55306

EDUCATION
B.S. & M.S. In COMPUTER SCIENCE

The American Institute for Computer Sciences offers an in.
depth home study program to earn your Bachelor of Science
and Master of Science degrees in Computer Science at
home. B.S. subjects covered are, MS/DOS, BASIC, PASCAL.
C. File Processing, Data Structures Si Operating systems.
MS. program includes subjects in Software Engineering and
Artificial Intelligence

AMERICAN INST. for COMPUTER SCIENCES
210f- 5V Magnolia Ave. South, Sle. 200. Birmingham, AL 35205
800-767-2427

205-323-6191

HARDWARE
Let US Meet Your Hardware Needs
•Complete Systems- Starting @ $895
w/SVGA monitor
•For 486 DX50 from $895-$1795
•Motherboards, Memory
•Software
Call for Information or catalog. MC & VISA accepted

Kings Computer Technologies

311 North Gray
Killeen, TX 76541

817-554-5464

Inquiry 680.

Inquiry 671.

DATA/DISK CONVERSION
THE # 1CHOICE

in disk & tape conversion
for many leading corporations, government agencies.
law firms, and companies in every industry-world-wide.
Free test • Satisfaction guaranteed

Graphics Unlimited Inc.
3000 Second St. North, Minneapolis, MN 55411
(612) 588-7571

FAX: (612) 588-8783

1-800-745-7571

Inquiry 672.

SOIOSOft
P.O. Box 2548, Stamford, CT 06906-0548
Phone: (203) 977-8161 Fax: (203) 977-8237

Inquiry 679.

Inquiry 675.

Inquiry 670.

SCAN- X'. software imports, converts and
manipulates data from scanned plots, pictures,
graphs on paper, or captured screens into data files
for comparing/analyzing/plotting/exporting. FREE
demo disk. Service available.

EXPERT SYSTEMS
Expert Systems - just $40!
Capture an expert's knowledge into a software
program. MS-Windows demo allows creation of up to
50 rule expert systems. Package includes:
I) Sample Expert Systems
Full GUI Manual
I, Videotape Step- by- Step Tutorials
I Rule Editor

800-676-8356

EXSYS, Inc., 1720 Louisiana 81v9
Intl: ( 505)256-8356

Inquiry 676.

NE. Ste 312. Albuquerque NM 87110
FAX ( 505)256-8359

Pre-Owned Electronics, IncTM
THE Independent Provider, serving the Dealer,
Professional, Corporate, Government, and
Educational Buyer since 1985

APPLE II & MACINTOSH"
SYSTEMS • PARTS • EXCHANGE REPAIRS
Call lor a Catalog

800-274-5343

INT'L: 617-275-4600 • FAX: 617-275-4848
205 BURLINGTON ROAD • BEDFORD, MA 01730

Inquiry 681.
itiLY 1993

BYTE

269

THE BUYER'S MART
HARDWARE

PROGRAMMERS TOOLS

HEWLETT PACKARD

Buy - Sell - Trade
LaserJet
ColorPro
DeskJet
DraftPro
Rugged Writer
DraftMaster
Electrostatic Plotters
•Monochrome and Color
HP 9000 Workstations and Vectras also available.

T. E. Dasher & Associates

4117 Second Ave S Birmingham, AL 35222
Phone: ( 205) 591-4747 Fax: ( 205) 591-1108
(800) 6313-4833

Inquiry 682.

CD-ROM Tools

World's largest, most recent ( July '93, Oct. ' 93) and best
PD/Shareware for PC Pros. Database index also lists all
commercial products. Collections on CD or diskettes for
ASM, C/C++, CAD, Xbase. Netware. Obj Vision. OS/2.
Paradox, Science, Fonts, TPascal, VBasic, Windows, others.
From $25 each.

EMS
4505 Buckhurst Cl.. Olney MD 20832-1830
301-924-3594 Fax: 301-963-2708
eengelmann@worldbank.org

Inquiry 687.

HARDWARE/COMPUTERS
Controller with 8ch 10-bit A/D, 3ch 8-bit D/A
1052020 FORTH CONTROLLER AND DATA- LOGGER- 4x3" board uses
Hitachi 16bd 1-18/532 CMOS p17 Screams along at 3MIPS, but runs on only
30ma On- board high-level easy FORTH language and assembler-no need
for rn-circuit emulabonl Up to 512K NVRAM. 45K PROM Attach keyboard.
lcd, 12C peripherals. Interrupts, multhtasking. watchdog tuner. editor. 33
I/O, MS-232, 6-16v 300pA data- logging! Free ready-made software solutions Program vnth PC Use for machine control. data- logging. Inspection.
robotics, remote mondormg. etc $
298 (
25s) STARTER PACK MM.
CALL NOW FOR DETAILS ,

Sale-en.telurn

Seelig Company

tel: (716) 425-3753
fax: (716) 425-3835

European Technology

Inquiry 683.

Publish Your Program!
Young, enthusiastic and successful software
publisher looking for PC Windows productivity add-on and utility software to acquire or
publish. For a confidential review of your
software product, send information to
Software Publisher, 2210 Wilshire Blvd.,
#836, Santa Monica, CA 90403 or circle our
number on the Direct Link Card in the back of
this issue. We will contact you promptly.
Inquiry 692.

SECURITY

NEvw 20MHz 16-bit FORTH Single Board

SOFTWARE WANTED

FIGHT PIRACY!
* EVERLOCK 3.0 *
SOFTWARE COPY PROTECTION
New Option Board Safe- New Remote Registration
New CPU LOCK- CD ROM LOCK and more

* EVERKEY HARDWARE LOCKS *

Az-Tech Software, Inc.
Richmond. mo 64085

Call for a
201 East Franklin,
FREE
Demo (
800) 227-0644

(
816)776-2700
FAX (816) 776-8398

nquiry 688.

SOFTWARE/ACCOUNTING
dBASE BUSINESS TOOLS
•GENERAL LEDGER
•ORDER ENTRY
•JOB COSTING
•BILL OF MATLS
•PAYROLL

•
•
•
•
•

PURCH ORD/INVNTORY
ACCOUNTS RECVABLE
JOB ESTIMATING
SALES ANALYSIS
ACCOUNTS PAYABLE

$99/6198 ea. + S&H
dATAPAAR SYSTEMS Cred. Card-Check-COD
6969-D Corte Santa Fe, San Diego, CA 92121

(619) 452-0044 (800) 223-9963

Inquiry 693.

SOFTWARE/ENGINEERING
SOFOX'm EMBEDDED COMPUTERS
PC Parallel Coprocessor Plug-in Boards, 15 MIPS avg 50 MIPS burst,
using the SC3232.bit CPU or the 16- bit Harris RIO 2000!».
VMS Mister/Slave System Controller SIX: 18 MIPS avg 70 MIPS burst,
uses RTX 2000 ceu, SCSI, 2ser, 1ptr ports, to 640K bytes.
Stand-Alone Single Board Computers: 18 MIPS avg 60 MIPS burst. 3U
or 100x10Ornm Eurccard-size using either SC32 or RTX 2.
Ideal for embedded real-time control, data acquisition, robotics, and signal
processing. OEM software development system included.

SILICON COMPOSERS INC

(
4151961-8778

655 West Evelyn Ave. # 7. Mt View,

CA 94041

Inquiry 684.

THE ULTIMATE SOFTWARE SECURITY

Now you can run Analog/Mixed Signal
Simulations on your PC or Mac with the
Affordable and Powerful

BBI Computer Systems, Inc.

ICAP/4 Simulation System

14105 Heritage Lane, Silver Spring, MD 20906

•Connect 2or 3XTs, ATs, 386s, 486s
•Uses serial ports and null modem cable
•Runs at 115K baud - approx 8500 bytes/sec
•Runs in background, totally transparent
•Share disks and printers, etc.
•Needs only 15K of RAM

Little Big LAN

Engineers!

I
ncluCleS:

• IsSPICE3; Mixed Mode SPICE Simulator
• Integrated Schematic Entry
• Extensive SPICE Model Libraries
• Waveform Graphics and Analysis

LANS

The $25 Network

Electrical

800/TRY-A8B1 • 800/879-2224 • 301/871-1094 • FAX:301/460-7545

Inquiry 689.

Try the 1st truly low-cost LAN

Circuit Simulation

• STOPCOPY family - UNCOPIABLE copy protection
• STOPVIEW software encryption
• NETLIMIT network license metering
• DOS, Windows, Macintosh. OS/2. support
• No source code changes required - for ANY of our products in ANY environment
• Our products destroy ALL of our competition
• Call for FREE demo disk, or to discuss our products'
MANY options

STOP UNWANTED USERS!
with Easl-Lock'. Software Security
Add Software Security Without Programming • No Hardware
Add-Ons or Changes • Block Intrusions and Snooping •
Locks Any . EXE or . COM file under DOS • Works with
Windows • Locked Files Work Only With " Rue Utility • Tests
for Virus Before Executing Any File • Renders Pirated
Software Useless • Activity Logging in Plue and "Super
versions • Optional (free) Audible Intrusion Alarm
Prices $69 - $ 169 s/h. Visa, Mastercard Accepted

Easi-Logic Software
div. of CDS GROUP Inc. F' O. Box 449 Paoli IN 47454
800-243-4964 - 812-723-4595

Inquiry 690.

Full SPICE programs starting at $95. Complete
systems with schematic, IsSpice3 simulation,
models, and waveform graphics only $ 1575.

Call or Fax for your Free Demo and
information kit.
P.O. Box 710 San Pedro, Ca 90733-0710

intusoft

Tel (310) 833-0710 •
FAX (310) 833-9658

Inquiry 694.

The most flexible network

•Peer to Peer LAN to 250 nodes
• $75 total software cost, not per node!
•Link via serial, parallel, or Arcnet
•Link via Ethernet or Modems soon
•Mixed mode routing
•Typically only 35K of RAM
Skeptical? We make believers!

Information

Modes

P.O. Drawer F, Denton, TX 76202

Tech 817-387-3339
Orders 800-628-7992
Hours 1-5 Mon/Wed, 9-5 Tue/Thu/Fri CST

Cop's CopyLock II
The professional software protection with
TRUE Machine Install. Option Board safe.
OS/2, Networks, Windows, and Trace 3020.

LINK Computer
+45 31232350

Fax: + 45 31238448

US/CAN: 408-729-8162

FAX: 408-923-7061

Inquiry 685.

4-BAR SYNTHESIS IN A PC
Lear_Links is a true linkages design
package for 3- and 4 - position path and
motion generation with excellent EGA/VGA
graphics and full mechanism animation and
kinematics analysis tools. Get over $3000
worth of software for just $395.00!

Lear Corn Company
(303) 232-2226

FAX (303) 232-8721

Inquiry 695.

LAPTOP PERIPHERALS
Auto Power Adapters

KEY-LOW' SECURITY

• 12V battery systems
• Small package with high efficiency
• Plugs between computer and lighter receptacle
• $9910 $ 129
• Designed and made in USA!!
In stock for Apple PowerBook ( 10-30V input). Canon I3J printer,
Compaq Contura, Everex Tempo LX. IBM. Kodak Diconix printer.
Sanyo, Sharp. Toshiba, Zens. Custom adapters designed for OEMs.
Serial interface cards for Toshiba and Sanyo

Piracy survival over 10 years proves effectiveness of
powerful multilayered security. Algorithmic response.
Programmable memory. Very economical. Device
transparent to PARALLEL/SERIAL port, Counters/RealTime-Clock. Multi-product/feature licensing. DOS/UNIX/
VMS/etc. Also, access control system and diskette drive
locks.

Empire Engineering

MICROCOMPUTER APPLICATIONS

California USA

3167 E. Otero Circle. Littleton, CO 80122

tel 805/543-2816

Inquiry 686.
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(303) 770-1917

fax 805/543-2820
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SpiceAgie*4W

Windows Analog Circuit Simulator
The following and MORE are included.
-AC. DC, Transient. Fourier. Temperature analysis • Fully
expandable library • Analog & digital components
• Transmission line primitive • Real signal node name
•Graphical real time • Group delay • Component sweeping
•Concurrent analysis • Plot XY loci

Tatum Labs, Inc.

1287 N. Silo Ridge. Any Arbor, Ml 48108

313-663-8810

Inquiry 696.

SOFTWARE/GRAPHICS
TIFF. PCX. TAREA. CIF, 0113. MAP. 0CX, ( PS. WAIF. WPG, PICT. JPFG

AccuSoft Image Format Library 3.0
-The

most comprehensive raster support library on the market"
Import, export, convert, display, and print all above formats!
DOS 8 Windows versions included in one package. No royalties.
Includes several sample programs with source code. Supports
all languages. Format compatibility guaranteed! 03. 04, TIFF F.
multi- page images etc. Rotate, scale, color reduction. sharpen
etc. 30 day satisfaction guarantee. $495

AccuSoft Corporation
160 E. Main St. P 0 Box 1261, Westboro, MA 01581
(800) 525-3577

15081 898-2770

FAX 15081898-9662

SOFTWARE/SCIENTIFIC
VTEX Scientific Desktop Publishing
•Equations • Tables • Graphics • Scalable
Fonts • Supports most printers • WYSIWYG
previewer • Foreign Languages • Special
Symbols • Font Effects • Indices • Only $299
'TEX of Tomorrow-Notees of AMS, March 1991.

Call now for a FREE DEMO DISK

MicroPress, Inc.
68-30 Harrow Street, Forest Hills, NY

Tel (718) 575-1816

Fax (718) 575-8038

"The Ultimate CAD/CAM/CAE Programming Engine"
Slash your development time, with your CAD programming
companion, TG-Professional v.4.0, the most complete C/C++ toolbox
or 20 8 3D geometric routines available today , Over 800 routines
including NURBS, DXF, Graphes, Surfacing. Hidden Une, Transforms,
Perspectives, Polygon ( lntillnion/D11), Clipping. Tangents and more
Routines for drawing using BGI or MSC Graphics. Full source 830 day
guarantee USA $500.00 Use MSC, Borland C/C++, WATCOM C/386
or Metaware High C/C++. Call 1600-635-7760 or Fax/Phone 214423-7288 for free 30 page technical paper

Disk Software Inc.

109 S Murphy Rd. Plano, TX USA 75094

FOSITrOIC THE BEST DISK OPTIMIZER
• Defragments any size DOS disk incl. >2Gb
• No limits on directories, files or clusters
• Unique in-cylinder method reduces seeks
• MakeTrax (
incl.) for custom file placement
• Batch operation, power failure protection
• $70, or $40 for competitive upgrade, + S&H

FastTrax International

880 Ensenada Avenue, Berkeley CA 94707
24-hr Sales and Tech support 1510) 525-3510

Inquiry

Inquiry 703.

Inquiry 697.

UTILITIES

OVER 350 PROGRAMS!
FREE CATALOG!
Geology • Biology • Chemistry
•Engineering • Hydrology & more. There is
no larger selection...anywhere.

800-775-6745
RockWare
4251 Kipling St., Suite 595
Scientific Software

Wheat Ridge, CO 80033

707.

PEN PLOTTER EMULATOR
FPLOT turns your printer into an HP pen plotter.
Fast hires, no jagged lines. Vary line width, color.
Screen preview - zoom, pan. Works with most
CAD programs. Supports most printers. Requires
DOS 2.1 or higher. $ 119+$3 S&H. VISA/MC/Chk/MO.

FPLOT Corporation
24 -16 Steinway St

Suite 605, Astoria, NY 11103

718-545-3505

(303) 423-5645 • FAX (303) 423-6171

Inquiry 708.

Inquiry 698.

SOFTWARENOICE/FAX
Sirlin's CAD ++ ENGINE

•Read and Write AutoCAD DWG and DXF files.
•Object oriented, modular, database-like access
to CAD data.
•View, Print ( rasterize), Plot (vectorize), and
Pick (interact) modules.
•Available for C/C ++ for DOS, Extended DOS,
Windows. Sun and other Unix systems.

Sirlin Computer Corporation

25 Orchard View Dr., Ste 14, Londonderry, NH 03053
Phone: (603) 437-0727 • Far (603) 437-0737

MULTI-VOICE TOOLS
Multi.Vace Tools is acomplete deve[opment Toollet for Pascal or 'C'
to access all the features for most speech processing boards available
today . It helps you write MULTI-LINE VOICE APPLICATION systems in
minutes. A number of programming examples are provided. All
programs and libraries are delivered with source code.
Deice. %More>. Pika. VBX: $598. Watson (Single Line): $99. ALSO
AVAILABLE' Fax Programmer's Toolkit ($ 199). Based on CAS
specifications. VIsa/MC accepted.

Ill Logiciel
4263 Cnstophe-Colomb, Montreal, Quebec, Can. H2J 302

TEL (514)597-1692

FAX (514)526-2362

Inquiry 699.

SOFTWARE/PACKAGING

GUI TOOLKIT ONLY $ 249

FREE SOFTWARE
PACKAGING CATALOG

Full source code included

TEGL Windows Toolkd lets you create DOS based GUI apps
that are completely standalone. Over 500 functions. Menus,
mouse 8 keyboard support, dialogues, and more. Includes
TEGL graphics interface which has drivers for most popular
video modes. Supports most C and Pascal compilers.
Protected mode version is only $499. No royalties.

TEGL Systems Corporation
P.O. Box 580, Stn. A. Vancouver B.C. V6C 2N2

FAX (604) 688-9530

Inquiry 700.

Everything you Will need lo Package. DisInbute. and Ship Your
Software From manuals and binders to mailers and shippers

LABELS •

LABELS •

LABELS

For your diskettes. plain or custom printed
dot muffs or laser printer... free samples

CATALOG•• •
Hice & Associates

66

•FREE

8586 Monticello Dr . West Chester OH 45069

Phone/Fax: 513-777-8586

OPERATIONS RESEARCH @ $ 149
for your IBM or Compatible

LP88-Linear Programs up to 3000 by 15000.
BLP88-Linear Programs with Bounded Variables.
MILP88-Mixed-Integer Linear Programs.
MXLP88-Large Model Mixed- Integer LP.
15488-Transportation/Transshipment Problems.
NLP88-Nonlinear Objective Programs.
StudenVDemo-Reduced capacity versions for students.
Turbo Pascal Units-Ohect modules for developers.

Eastern Software Products, Inc.
P.O. Box 15328, Alexandria, VA 22309
(703)360-7600, Fax (703)360-7654

Inquiry 701,

Integrated Custom Software, Inc.
701 Hebron Ave., Glastonbury, CT 06033
(203) 657-3339 FAX ( 203) 657-8150 MCNISA

STOCK PACKAGING
market

to help you

your software

ask for catalog 93QS1

Call 708 390-7744
or fax 708 390-9886

PolyQuick Co.
1243 Rand Road, Des Plaines, IL 60016

Volume Visualization
Volume rendering is the most direct method of
visualizing 3D data. VoxelBox is fast, powerful
and easy to use. It features raytracing, color/alpha
mapping, lighting, keyframe animation support
and much more. Price $495

Jaguar Software, Inc.
573 Main St Suite 9B. Winchester, MA 01890

FAX (617) 729-2750

* Have a NICETALK - to you *
MODEM + FAX + VOICE MAIL Series from 2400
bps modem to data compression 57600bps
fax/modem and voicemail...over 30 models...more
than meets the eye - Amagic Technologies, Inc.

17742-8 Mitchell * Irvine, CA 92714 * USA
Tel: 714-474-3978
Fax: 714-474-3979
Also welcome to request 3D Hologram
Information...from mfg to end products
710.

VOICE/FAX MAIL KITS
BIgmOuth single line $ 189.00
Add a Fax-on-demand system for only $ 199.95
AMandA multi-line voice mail features:
Guest Mail Boxes, Fax-on-Demand, Audiotext,
Unlimited Mail Boxes, Auto Attendant, Call
Screening/queuing/transfer, Remote modem
access, etc. Only $2495 00

COMPU-TEL
86 Marlow Ave., Toronto, Ontario M4.1 3V1

(416)406-0522

Fax (416) 406-0253

Inquiry 711.

Inquiry 705.

VoxelBox is a volume renderer for Windows.

VOICE MAIL/FAX/MODEM

VOICE PROCESSING

SOFTWARE/SCIENTIFIC

Inquiry 702.

for users without Windows

Runs any program or series of up to four DOS
commands with a single key stroke. Chain as many
menus as desired. Never fumble again trying to
remember adirectory name. Low system overhead.
$50.

nquiry

Inquiry 704.

SOFTWARE/MATHEMATICS

(617) 729-3659

menu

nquiry 709.

SOFTWARE/GUI

(604) 669-2577

ICSMENU
The

STATISTICS
NCSS 5.x Series - $ 125

Easy- to- use menus 8 spread sheet. Multiple regression.
T- tests. ANOVA ( up to 10 factors, rep measures,
covariance). Forecasting. Factor, cluster, 8 discriminant
analysis. Nonparametrics. Cross Tabulation. Graphics:
histograms, boo. scatter, etc. Reads ASCII/Lotus. Many new
add-on modules,

NCSS

329 North 1000 East Kaysville UT 84037

Phone: 801-546-0445

Fax: 801-546-3907

WINDOWS
FOREIGN LANGUAGES
Arabic, Hebrew, Russian, Chinese, Japanese,
Indian, S.E. Asian - all the world's languages in
Windows. Full support for mixing Arabic, Persian.
Urdu, Hebrew + English. Chinese and Japanese
type vertically/horizontally. Easy to use! From
$149.95. Call or write the WinLanguagir experts!

Gamma Productions, Inc.
Tel 310-394-8622
Fax 310-395-4214
710 Wilshire Blvd, e609, Santa Monica. CA 90401

Inquiry 706.
JULY 1993
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To order products or request FREE information, call advertisers directly or send
in the Direct Link Card by mail or fax. Let them know you saw it in BYTE.
Inquiry No.

Page No.

Phone No.

Inquiry No.

Page No.

Phone No.

Inquiry No.

A
170-171

AT & TPARADYNE ( NA)

61-62

ABACUS SOFTWARE

181-182

183

800-554-4996
ext. 9697

51

800-451-4319

ABC COMPUTER

243

310-325-6369

183

ADVANCED COMPUTER PROD

244

714-558-8813

249

ADVANCED DIGITAL SYS

263

800-888-5244

166-167

ALLMICRO

147

800-653-4933

208

AMERICAN ADVANTECH

260

800-800-6889

63

AMERICAN POWER CONV

120

800-800-4APC
DPT 43

64

AMERICAN SMALL BUSI COMP

68

918-825-4844

184

AMT INTERNATIONAL

527-528

APPRO INTL INC

209-210

AXIOMATIC

266

408-942-9695

256PC-I

408-732-6091

261

416-602-9270

185-186

BAY TECHNICAL ASSOC

251

800-523-2702

211

BINARY TECHNOLOGY INC

266

508-369-9556

450

BIX

277

800-695-4775

501-502

BOCA RESEARCH INC ( INTL)

61

407-997-6227

65-66

BORLAND INTL

11

800-336-6464
ext. 5821

253-254

BORLAND INTL

85

800-336-6464
ext. 6103

187

BUFFALO PRODUCTS

241

BYTE SUB MESSAGE

202

BYTE / LAN REPORTER

125

BYTE / LAN REPORTER
67

224A-B

BYTE / LAN REPORTER

800-232-2983
800-232-2983

225

800-232-2983

160IDRC3-4

913-841-1631

237

CADSOFT COMPUTER, INC

265

800-858-8355

247

CALPAC COMPUTER CORP

263

800-800-7222

68

CENTRAL POINT S/W

170-171

800-967-9251

201

CITITRONICS

240

818-855-5688

69-70

COLORADO MEMORY SYS

53

800-451-4523

100

COMDEX 93

220-221

617-449-5554
CODE80

72

COMPAQ COMPUTER CORP

12-13

71

COMPAQ COMPUTER CORP

61

COMPAQ COMPUTER CORP

121

COMPAQ COMPUTER CORP

123

COMPAQ COMPUTER CORP

125

73

COMPAQ COMPUTER CORP

127

503-504

COMPEX INC

505

COMPUSAVE INTL
COMPUSERVE

JNL OF OBJ
ORIENT PROGRAMMING 160IDRC3-4

212-274-0646"

262

800-DATALUX

DATALUX CORP ( INTL)

262

800-DATALUX

103

KEA SYSTEMS LTD

212

800-663-8702

214

DATALUX CORP ( N.A.)

262

800-DATALUX

224

KEITHLEY METRABYTE

260

508-880-3000

215

DATALUX CORP ( N.A.)

262

800-DATALUX

221

KILA

260

303-444-7737

•

DELL COMPUTER CORP ( NA)

CIII

800-626-8260

104-105

KINGSTON TECHNOLOGY

153

714-435-2600

•

DELL COMPUTER CORP ( N.A.)

CIV

800-626-8260

85

KODAK

92-93

800-344-0006

222

LAGUNA DATA SYSTEMS

264

800-938-TAPE

106

LAHEY COMPUTER SYSTEMS

III

800-548-4778

252

LEAD TECHNOLOGIES

266

800-637-4699

205

LOGICAL CONNECTION

258

800-238-9415

513

MAGIC / MSE

•

DELL COMPUTER CORP ( NA)

30-31

800-626-8260

82

DIAGSOFT INC

218

800-DIAGSOFT

83

DIAGSOFT INC

219

800-DIAGSOFT

84

DIGITAL VISION

160

800-346-0090

244-245

DISPLAY RESEARCH LAB

263 +852-877-8810"

191-192

DISTRIBUTED PROCESSING TECH 245

175

DSP SOLUTIONS / DIGISPEECH

241-242

EDEN'S TECHNOLOGY CORP

86

ELIASHIM MICROCOMPUTERS

•

ELONEX

206-207

EMBARC / MOTOROLA

248

800 EMBARCA
ext. 350

530

ESP / CTC

256

800-933-4282

169

916-621-1787

259

309-862-1704

E
52 +972-4-528613"
12-13,44-81-452-6422"

87

FARALLON

101

FAST ELECTRONIC GMBH

CII1+49-89-539800-20

520

FIRST INTL COMPUTER

188+886-2-717-4500"
252

714-588-9866

79

800-U4FRAME

125

713-496-9400

193-194

FIRST SOURCE INTL

ea

FRAME TECHNOLOGY

509-510

FUTURESOFT ENGINEERING

G
GATEWAY 2000

CII,1

800-846-2058

800-822-4333

GLENCO ENGINEERING

167

800-562-2543

800-638-8258
ext. 45

217

GMM RESEARCH CORP

259

714-752-9447

512

GREY MATTER LTD

118+44-0364-53071 -

800-345-1518

218-219

GTEK INC

263

800-345-1518

HAUPPAUGE COMP WORKS

•

HEWLETT PACKARD

215

714-630-7302

•

HEWLETT PACKARD

41

93

HEWLETT PACKARD

72-73

128A-B

800-848-8199

HEWLETT PACKARD

90-91

212

COMPUTER MODULES

259

408-496-1881

188

COMPUTERLANE UNLTD

246

800-526-3482

213

COMPUTERWISE

265

800-255-3739

113-114

CONNOR

42-43

800-755-0535

243

CONTROL CONCEPTS

259

703-876-6444

536-537

CORE INTERNATIONAL ( INTL)

229

407-997-6044

76

COREL SOFTWARE

37

800-77-COREL
ext. 28
800-432-8970

45

800- 998- LABS

163

714-595-6146

81

CURTIS INC

257-258

CUSTOM COMPUTER
WHOLESALERS INC

255

813-255-0293

189-190

CYBEX CORP

242

205-534-0010 -

506-507

CYBEX CORP ) INTL)

CIV

205-534-0010 -

160IDRC1-2

JULY 1993

612-631-9512

212-274-0646"

256

HI-TECH ELECTRONICS

800-443-6284

20-21

602-437-8208

52

800-282-4835

H
91-92

79

179

800-998-7760
ext. 4

508

126

COVOX INC

800-322-4DPT

89-90

800-547-3303

E

DATALUX CORP ( INTL)

215

800-487-2538

800-848-8199

C++ REPORT

214

262

128

CTX INTERNATIONAL INC

800-258-5061

261

129

CREATIVE LABS INC

50

GENOVATION, INC

COMPUTER FRIENDS

164

260

DALLAS SEMICONDUCTOR

GENERAL TECHNICS

COMPUSERVE

79-80

DAEYOUNG ELECTRONICS

216

75

Ft

800-538-5000

172

240

74

272

Phone No.

257

248

800-345-2356

C
C USERS JOURNAL

77-78

Page No.

JDR MICRODEVICES

259

800-LASERJET
ext. 7299

800-723-9402

MANCHESTER EQUIP CO
524

MANCHESTER EQUIP CO

112

MATHSOFT INC

514
534

31+972-3-751-1901"
256A-B

516-435-1199

256NE-1

516-435-1199

213

800-628-4223

MEGADATA

121

516-589-6858"

MICRO 2000

256NE-2

800-864-8008

529

MICRO 2000

256PC-3

800-864-8008

515

MICRO DESIGN INTL ( INT'L)

183

407-677-8333

115-116

MICRO SOLUTIONS COMP PROD

185

815-756-3411

202-203

MICRO- INTERNATIONAL. INC

250

800-967-5667

•

MICROSOFT CORP

8-9

206-936-8661

MICROSOFT CORP

26-27

800-468-8899
ext. JC3

MICROSTAR LABORATORIES

260

206-453-2345

MICROWAY

196

508-746-7341

519

MINICOM LTD

123 + 972-2-637576"

123

MINUTEMAN

83

800-238-7272

117

MKS / MORTICE KERN SYS

164

519-884-2251

517-518

MOTOROLA UDS ( INTL)

191+33-1-4117-4130"

118-119

NANAO USA CORP

191

310-325-5202

226

NATIONAL INSTRUMENTS

265

800-433-3488

•

NATIONAL INSTRUMENTS 160IDRC1-2

512-764-0100

•

NETWORK COMPUTING DEV

118

800-803-9599

120

NEURON DATA

112

800-876-4900
ext. 637

N

195

NEVADA COMPUTER

253

800-654-7762

121

NSTL

237

215-941-9600

122

OKIDATA

116-117

800-OKI-TEAM
ext. 264

196-197

OMNICOMP GRAPHICS CORP

247

713-464-2993

521

ON TIME MKT/
KARSTEN PETERSEN

•

OSBORNE MCGRAW-HILL

o

121 +49-40-437472
154-155

94

IBM PERSONAL S/W PROD

15

407-982-6408

•

OSBORNE MCGRAW-HILL

156

95

IBM PERSONAL S/W PROD

33

800-879-2755

227

OVERLAND DATA INC

264

800-729-8725

96

IBM PERSONAL 5/50 PROD

54-55

800- 3- IBM-0S2

177-178

INFORMATION FOUNDATION

18

303-572-6486

97

INTEGRAND RESEARCH

214

209-651-1203

532-533

PACIFIC GOLD COAST

256PC-2

516-759-3,
311

535

INTEGRIX INC

127

805-375-1055

250-251

PARALLEL STORAGE SOLU

261

800-998-7839

98

INTEL CORP

34-35

800-538-3373

124

PATTON & PATTON

216

800-525-0082
ext. 112

99

INTEL CORP

48A- D

800-538-3373

125-126

PC POWER 8 COOLING

75

800-722-6555

220

10 TECH

260

216-439-4091

127

PERSOFT INC

217

800-368-5283

101

IOMEGA

165

800-777-4045

128

PHAR LAP SOFTWARE INC

137

617-661-1510

162-163

ITERATED SYSTEMS

202

800-4FRACTL

•

PHILIPS MONITORS

IVERSON SOFTWARE, INC

266

416-925-6096

246

PIKA TECHNOLOGIES

129-130

PINNACLE MICRO

255

PIONEER NEW
MEDIA TECHNOLOGIES

102

JAMECO ELECTRONICS

139

800-831-4242

48ISA-D+31 -40-73-39-83"
259
7
99

613-591-1555
714-727-3300
800- LASER-ON

YOUR DIRECT LINK
ADVERTISER CONTACT INFORMATION
Inquiry No.
133

Page No.

Phone No.

64

414-354-8699

PROGRAMMER'S PARADISE

65

PROGRAMMER'S PARADISE

66-67

PKWARE INC

111

Inquiry No.

Page No.

Phone No.

128

800-874-1235

141

S NW COMP 8 ELECT

800-445-7899

176

SOFTARC

144

800-445-7899

516

SOFTLINE CORP

223

142

SOFTWARE SECURITY INC

126

203-329-7428"

Inquiry No.
UNLIMITED SYSTEMS

416-754-1856"

538

718-438-2315 -

539

619-277-3300

URECA EXPOSITION

256NE-4

800-527-0207

URECA EXPOSITION

256PC-4

800-527-0207

62

413-549-2700

210

503-758-0521

1,1

143

SPSS INC

135

800-543-5835

OMS

150

800-841-0760

144

STATSOFT

143

918-583-4149

163

VALITEK INC

109-110

OMS

103-105

800-841-0760

165

SUNSOFT

2-3

800-227-9227

154

VIDEX, INC

134

ONX SOFTWARE SYS LTD

159

800-363-9001
ext 101

161

SYMANTEC

201

800-228-4122

155-156

VIEWSONIC

146-147

SYSTAT INC

122

708-864-5670

179-180

136

OUA TECH INC

238

800-553-1170

228

OUALSTAR CORP

264

818-882-5822

135

QUARTERDECK OFFICE SSS

46-47

310-392-9851

TALKING TECHNOLOGY INC

260

TECHNOLOGIC SYSTEMS

264

513-644-2230

913-841-1631

WORDPERFECT CORP

262

602-527-8843

236

THE BSE COMPANY

204

RALIN WHOLESALERS

258

716-674-6267 -

150

TOSHIBA AMERICA INC

38-39

800-457-7777

198-199

RECORTEC INC

249

800-729-7654

230

TRACE INC

262

408-441-3456

139

ROSE ELECTRONICS

138

800-333-9343

235

TRANTOR SYSTEMS LTD

261

231

TRIBAL MICROSYSTEMS

UNIPRESS

415-956-0246 -

403-437-2410

238-239

SIGMA TECH SOFTWARE

259

818-368-6132

16-17

800-526-2615

254

215- 922-0116 -

200

WORLDWIDE TECHNOLOGIES

800-872-6867

233

XELTEK

264

408-524-1929

264

510-623-8859

158-159

XVT SOFTWARE INC

124

800-678-7988

130-131

800-554-5226

264

916-757-3737

X

U

30+82-2- 774- 6659 -

70

WATCOM

800-527-3500

800-852-8569

SEOUITER SOFTWARE INC

157

91

97

140

800-875-8459

519-886-3700

RAINBOW TECHNOLOGIES

800-788-2878

265

29

137-138

149

VISTA MICROSYSTEMS

WINDOWS DOS/JOURNAL 160IDRC1-2

TEXAS INSTRUMENTS

SCEPTRE TECHNOLOGIES

232

800-835-6100

149

173-174

415-325-2113

59

800-327-2462

SAN FRANCISCO DISC S/W1601DRC3-4

211

TEKTRONIX

56

SAMTRON

714-869-7976

VISION WARE

148
RAIMA CORP

522-523

63

800-685-4884

•

S

Phone No.

168

107-108

229

Page No.

151-152

256NE-3

800-222-0550

160

ZEOS INT'L

UNIX WORLD

176A- B

800-257-9402
ext. 29

234

Z- WORLD ENGINEERING

UNIXWORLD

177

800-257-9402
ext. 29

•Correspond directly with company.
Indicates FAX Number

BYTE ADVERTISING SALES STAFF

David Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2678, Fax: (603) 924-7620
Liz Coyman, Inside Advertising Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518
NEW ENGLAND
ME. NH VT. MA, RI. CT, ONTARIO
CANADA 8, EASTERN CANADA
David Richardson (617) 860-6344
McGraw-Hill Publications
24 Hartwell Avenue
Lexington, MA 02173
FAX ( 617) 860-6899
EAST COAST
NY, NYC, NJ, DE. PA
Kim Norris (212)512-2645
Jonathan Sawyer (603)924-2665
McGraw-Hill Publications
1221 Avenue of Americas-28th Floor
New York, NY 10020
FAX: (212) 512-2075

SOUTHEAST
NC. SC. GA. FL, AL. TN. MS. AR. I.A.
KY. DC, MD. VA. VW
MaryAnn Goulding (
404) 843-4782
Barry Echavarna (
603) 924-2574
McGraw-Hill Publications
4170 Ashford-Dunwoody Rd.. Suite 520
Atlanta, GA 30319
FAX: (404) 252-4056

SOUTHWEST,
ROCKY MOUNTAIN
CO. OK. TX
Jennifer Walker (214) 701-8496
Bran Higgins (603) 924-2651
McGraw-Hill Publications
14850 Quorum Dr. Suite 380
Dallas, TX 75240
FAX: ( 214)991-6208

MIDWEST
IL, MO. KS. IA, ND. SD, MN,
WI. NE. IN, MI. OH
Kun Kelley (312)616-3328
Ed Ware (603)924-2664
McGraw-Hill Publications
Two Prudential Plaza
180 North Stetson Ave.
Chicago, IL 60601
FAX: (312) 616-3370

SOUTH PACIFIC: Los Angeles, CA
LOS ANGELES COUNTY, AZ, NM,
Alan El Faye (213) 480-5243
Bnan Higgins (603)924-2651
McGraw-Hill Publications
3333 Wilshire Boulevard * 500
Los Angeles. CA 90010
FAX: (
213)480-5249

Peterborough, NH Office: Inside Sales FAX: 603-924-2683
Hardwase/Sottware Showcase
Mark Stone (603) 924-2695
Ellen Perham (603) 924-2598
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

The Buyer's lanet/Classifieds
10 ( 603) 924-2656
One Phoenix Mill Lane
Peterborough, NH 03458

NORTH PACIFIC
NORTHERN CA, OR, ID. MT, WY. UT
Roy J. Kops (415) 513-6861
Joseph Mabe (603) 924-2662
SILICON VALLEY, HI. WA, AK.
W. CANADA
Bill McAfee (415) 513-6862
Jonathan Sawyer (603)924-2665
SILICON VALLEY, NV
Barbara Holmes (415) 513-6945
Barry Echavarna (
603) 924-2574
McGraw-Hill Publications
1900 O'Farrell Street, 4200
San Mateo, CA 94403
FAX: ( 415) 513-6867

SOUTH PACIFIC: Infirm, CA
ORANGE COUNTY
SAN DIEGO COUNTY
Beth Dudas (714) 753-8140
Joseph Mabe (603) 924-2662
McGraw-Hill Publications
15635 Alton Pkwy., Suite 290
Irvine, CA 92718
FAX: (
714) 753-8147

Worldwide Advertising Network
Pat Payne (603) 924-2654
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

Advertising FAX: 603-924-7507

BYTE Deck
Brad Dixon (603)924-2596
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

BYTE International Direct
Reeponse Postcards
Ellen Perham ( 603) 924-2598
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

EURODECK
James Bail ( 603) 92-1-2533
BYTE Publication,
One Phoenix Mill Lane
Peterborough, NH 03458

INTERNATIONAL ADVERTISING SALES STAFF
GERMANY, SWITZERLAND,
AUSTRIA
Jurgen Heise
McGraw-Hill Publishing Co.
Liebigstrasse 19
D-6000 Frankfurt
Germany
Tel: 449 69 71407 140
FAX: .49 69 71407 147

SCANDINAVIAN COUNTRIES
Zena Coupe
AZ International Sales Ltd
70 Chalk Farm Road
London NW1 8AN
England
Tel: 4-44 71 2843171
FAX: .44 71 2843174

Subscription Customer Service
U.S. 1-800-232-2983
Outside U.S. + 1-609-426-7676
For a New Subscription
U.S. 1-800-257-9402
Outside U.S. + 1-609-426-5526

FRANCE, UNITED KINGDOM,
BENELUX
Gary Lucas (+44 81 545 6268)
McGraw-Hill Publishing Co.
Wimbledon Bridge House
One Hartheld Road
Wimbledon, London SW19 3RU
England
FAX: . 44 81 5456294
TELEX: 892191
ITALY
Zena Coupe, Amanda Blaskett
A-Z International Sales Ltd.
70 Chalk Farm Road
London NW1 SAN
England
Tel: .4471 2843171
FAX: . 44 71 2843174
ISRAEL
Dan Ehrlich
Ehrlich Communication Intl
P.O. Box 99
Herzliya 46101, Israel
Tel: .972 52 586245
Tel: +972 52 586246
FAX: +972 52 585685

AUSTRAUA
Phil Bush
7-13 Parraween Street,
Cremorne NSW 2090.
Australia
Tel: 461 2908 9329
FAX: .61 2953 8274
JAPAN
Masaki Mori
Transworld Media Inc.
4th Floor, 1-26-6 Kamimeguro
Meguro-ku. Tokyo 153. Japan
Te1,81 357210761
FAX: .81 357210762
KOREA
Young-U.0h Chinn
JES MEDIA INTL.
Rm. 704, Nonhyun Bldg
37-12, Chamwon-Dong,
Seocho-Gu
Seoul, Korea
Tel: +82 25458001
Tel: +82 25458002
FAX: .82 25498861

SINGAPORE
Derek Ng
Stephen Tay
Third Wave Publishing Corp.
1123 Serangoon Road, 903-01
Singapore 1232
Tel: .65 296 6166
FAX: .65 298 7551
HONG KONG
Candice Lo
Third Wave Publishing Corp.
Unit 2. 6F Fling Wah Center
82-84 To Kwa Wan Road
Kowloon, Hong Kong
Tel: +852 764 3830
FAX: .852 764 3857
MALAYSIA
Senrex ( Malaysia) Sdn. Elhd,
H.K. Lin
5th Floor, Bena Tower
160, Jalan Ampang
50450 Kuala Lumpur. Malaysia
Tel: .60 32624592
FAX: .60 32624591
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THAILAND
Pisuth D. Ratanachai
A.R. Information 8 Publication
Co, Ltd.
27 Chamen Nakorn 14 Rd.,
Klongsan. Bangkok 10600,
Thailand
Tel: .66 24394600
FAX: .66 24394616
TAIWAN
Liwen Lee
Third Wave Publishing Corp.
2nd Fl., No. 19-1, Lane 231
Fu Hsing North Road
Taipei 10445, Taiwan
ROC
Tel . 885 27136959
FAX . 886 27151950
INDIA, INDONESIA,
PAKISTAN, PHILIPPINES,
OTHER ASIAN AND
PACIFIC COUNTRIES
K T Wu
Third Wave Publishing Corp
2nd Fl.. No. 19-1. Lane 231
Fu Hsing North Road
Taipei 10445, Taiwan
RUC.
Tel: .886 27136959
FAX: .886 27151950
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YOUR DIRECT LINK
PRODUCT CATEGORY INDEX

For FREE product information from individual advertisers, circle the
corresponding inquiry numbers on Your Direct Link Card!
Category No.
Inquiry No.

Page No.

HARDWARE

224

2

ADD-IN BOARDS

184

AMT INTERNATIONAL

501-502

BOCA RESEARCH INC ( INT'L)

61

503-504

COMPEX INC

79

212

COMPUTER MODULES

259

243

CONTROL CONCEPTS

259

81

CURTIS INC

191-192

DISTRIBUTED PROCESSING TECH

245

241-242

EDEN'S TECHNOLOGY CORP

259

91-92

HAUPPAUGE COMP WORKS

215

268

52

98

INTEL CORP

102

JAMECO ELECTRONICS

139

136

QUA TECH INC

238

229

TALKING TECHNOLOGY INC

260

34-35

3

BAR CODING

154

VIDEX, INC

210

4

COMMUNICATIONS/
NETWORKING

185-186

BAY TECHNICAL ASSOC

251

536-537

CORE INTERNATIONAL ( INT'L)

229

241-242

EDEN'S TECHNOLOGY CORP

259

ELONEX

Category No.
Inquiry No.

12-13

Page No.

KEITHLEY METRABYTE

260

MICROSTAR LABORATORIES

260

NATIONAL INSTRUMENTS

160011C1-2

226

NATIONAL INSTRUMENTS

265

136

QUA TECH INC

238

Category No.
Inquiry No.

15

MEMORY/CHIPS/
UPGRADES

183

ADVANCED COMPUTER PRODUCTS

244

184

AMT INTERNATIONAL

266

201

CITITRONICS

240

193-194

FIRST SOURCE INT'L

99

INTEL CORP

102

JAMECO ELECTRONICS

104-105

KINGSTON TECHNOLOGY

153

DISK & OPTICAL DRIVES

536-537

CORE INTERNATIONAL ( INTL)

81

CURTIS INC

248

DAEYOUNG ELECTRONICS

260

236

THE BSE COMPANY

262

GENERAL TECHNICS

261

200

WORLDWIDE TECHNOLOGIES

254

16

MISCELLANEOUS
HARDWARE

183

ADVANCED COMPUTER PRODUCTS

244

97

INTEGRAND RESEARCH

214

240
101

229
52

'OMEGA

515

MICRO DESIGN INTERNATIONAL ( INT'L)

115-116

MICRO SOLUTIONS COMP PROD

185

250-251

PARALLEL STORAGE SOLUTIONS

261

183

129-130

PINNACLE MICRO

255

PIONEER NEW MEDIA TECHNOLOGIES

235

TRANTOR SYSTEMS LTD

8

DISKETTES/DUPLICATORS

209-210

AXIOMATIC

261

230

TRACE INC

262

9

FAX BOARDS/MACHINES

7
99

MOTOROLA UDS ( INT'L)

122

OKIDATA

151-152

UNLIMITED SYSTEMS

168

84

DIGITAL VISION

160

191
116-117

17

MODEMS/MULTIPLEXORS

170-171

A T & T PARADYNE ( N.A.)

75

COMPUTER FRIENDS

128

JDR MICRODEVICES

257

MOTOROLA UDS ( INT'L)

191

204

RALIN WHOLESALERS

258

18

MONITORS & TERMINALS

79-80

CTX INTERNATIONAL INC

163

214

DATALUX CORP ( INT'L)

262

214

DATALUX CORP (N.A.)

217

GMM RESEARCH CORP

259

256

HI-TECH ELECTRONICS

259

514

MEGADATA

121

MINICOM LTD

123

GRAPHICS TABLETS/MICE/
PEN INPUT

118-119

519
517-518

MOTOROLA UDS ( INT'L)

191

MICROSOFT CORP

522-523

SAMTRON

246

PIKA TECHNOLOGIES

259

173-174

SCEPTRE TECHNOLOGIES

155-156

VIEWSONIC

ROSE ELECTRONICS

138
259

229

TALKING TECHNOLOGY INC

260

TECHNOLOGIC SYSTEMS

264

UNLIMITED SYSTEMS

168

151-152

5

COMPUTER SYSTEMS

527-528

APPRO INTERNATIONAL INC

256PC-1

72

COMPAQ COMPUTER CORP

12-13

COMPAQ COMPUTER CORP

121

COMPAQ COMPUTER CORP

123

ELONEX
NANAO USA CORP
PHILIPS MONITORS

8-9

11

KEYBOARDS

215

DATALUX CORP ( INT'L)

262

215

DATALUX CORP ( N A.)

262

263

247

CALPAC COMPUTER CORP

263

77-78

COVOX INC

179

164

CREATIVE LABS INC

79-80

CTX INTERNATIONAL INC

163

244-245

DISPLAY RESEARCH LAB

263

175

DSP SOLUTIONS/ DIGISPEECH

169

91-92

HAUPPAUGE COMP WORKS

215

98

INTEL CORP

106

LANEY COMPUTER SYSTEMS

111

243

196-197

OMNICOMP GRAPHICS CORP

247

12

LAN HARDWARE

536-537

CORE INTERNATIONAL ( INTL)

229

506-507

CYBEX CORP

CIV

189-190

CYBEX CORP

242

205

LOGICAL CONNECTION

258

125-126

PC POWER & COOLING

75

127

13

LAPTOPS & NOTEBOOKS

257-258

CUSTOM COMP WHOLESALERS INC

255

181-182

ABC COMPUTER

DELL COMPUTER CORP ( N.A.)

CIII

520

FIRST INTERNATIONAL COMPUTER

188

532-533

PACIFIC GOLD COAST

DELL COMPUTER CORP ( N.A.)

CIV

216

GENOVATION, INC

262

148

TEKTRONIX

DELL COMPUTER CORP (N.A.)

30-31

•

JDR MICRODEVICES

257

ELONEX

12-13

250

535

INTEGRIX INC

99

INTEL CORP

221

KILA

524

MANCHESTER EQUIPMENT CO

121

NSTL

125-126

PC POWER & COOLING

198-199

RECORTEC INC

160

ZEOS INTERNATIONAL

202-203

MICRO- INTERNATIONAL, INC

256

149

TEXAS INSTRUMENTS

CII,1

150

TOSHIBA AMERICA INC

38-39

127

160

ZEOS INTERNATIONAL

130-131

14

MAIL ORDER

184

AMT INTERNATIONAL
BYTE / LAN REPORTER

91

20

PRINTERS/PLOTTERS

187

BUFFALO PRODUCTS

218-219

GTEK INC
HEWLETT PACKARD

48A-D
260
256NE-1
237

130-131

34-35

256PC-2
59

241
263
20-21

HEWLETT PACKARD

41

HEWLETT PACKARD

72-73

266

85

KODAK

92-93

125

205

LOGICAL CONNECTION

BYTE / LAN REPORTER

224A-B

524

MANCHESTER EQUIPMENT CO

67

BYTE / LAN REPORTER

225

122

OKIDATA

116-117

201

CITITRONICS

240

109-110

OMS

103-105

188

COMPUTERLANE UNLIMITED

246

107-108

QMS

150

102

JAMECO ELECTRONICS

139

141

S'N'W COMPUTERS & ELECTRONICS

128
264

6

DATA ACQUISITION

208

AMERICAN ADVANTECH

260

195

NEVADA COMPUTER

253

•

TECHNOLOGIC SYSTEMS

220

10 TECH

260

204

RALIN WHOLESALERS

258

148

TEKTRONIX

274

BYTE
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45

93

75
249

63

MULTIMEDIA

125

GATEWAY 2000

30
149

ADVANCED DIGITAL SYSTEMS

COMPAQ COMPUTER CORP

•

191
48ISA-D

19

COMPAQ COMPUTER CORP

ESP/ CTC

262
12-13

249

73

530

183

517-518

248

SIGMA TECH SOFTWARE

139

261

517-518

10

48A-D

165

EMBARC / MOTOROLA

139

252

7

206-207

238-239

Page No.

258
256NE-1
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YOUR DIRECT LINK
PRODUCT CATEGORY INDEX

For FREE product information from individual advertisers, circle the
corresponding inquiry numbers on your Direct Link Card!
Category No.
I
nquiry No.

21

Page No.

PROGRAMMABLE
HARDWARE

Category No.
I
nquiry No.

Category No.
Page No.

31

ENGINEERING/SCIENTIRC

166-167

ALLMICRO

147

86

ELIASHIM MICROCOMPUTERS

162-163

ITERATED SYSTEMS

202

508

FAST ELECTRONIC GMBH

CIII

112

MATHSOFT INC

213

JDR MICRODEVICES

257

521

ON TIME MKT /KARSTEN PETERSEN

121

231

TRIBAL MICROSYSTEMS

264

232

VISTA MICROSYSTEMS

265

233

XELTEK

264

234

ZWORLD ENGINEERING

264

22

SCANNERS/OCR/
DIGITIZERS

86

ELIASHIM MICROCOMPUTERS

52

52

HEWLETT PACKARD
122

OKIDATA

23

TAPE DRIVES

69-70

COLORADO MEMORY SYSTEMS

113-114

CON NOR

90-91
116-117

53
42-43

222

LAGUNA DATA SYSTEMS

115-116

MICRO SOLUTIONS COMP PROD

185

227

OVERLAND DATA INC

264

228

QUALSTAR CORP

264

153

VALITEK INC

24

UPS

63

AMERICAN POWER CONVERSION

264

62

120

MINUTEMAN

83

125-126

PC POWER 8, COOLING

75

SOFTWARE
124

GRAPHICS
VISTA MICROSYSTEMS

76

COREL SOFTWARE

252

LEAD TECHNOLOGIES

118-119

NANAO USA CORP

532-533

PACIFIC GOLD COAST

148

TEKTRONIX

35

MAIL ORDER

505

COMPUSAVE INTER NATIONAL

111

PATTON 8 PATTON

.

UNIPRESS

256 NE -3

216

65

PROGRAMMER '
S PARADISE

66-67

28

DATA ACQUISITION

226

NATIONAL INSTRUMENTS

29

DATABASE

253-254

BORLAND INTERNATIONAL

213

COMPUTER WISE

513

MAGIC /MSE
RAIMA CORP

30

EDUCATIONAL

61-62

ABACUS SOFTWARE

100

COMDEX '
93

532-533

PACIFIC GOLD COAST

265

UTILITIES
ALLMICRO

147

82

DIAGSOFT INC

218

83

DIAGSOFT INC

219

87

FARALLON

534

MICRO 2000

256 NE -2

529

MICRO 2000

256 PC -3

133

PKWARE INC

161

SYMANTEC

36

MATHEMATICAL/
STATISTICAL
SPSS INC

135

144

STATSOFT

143

146-147

SYSTAT INC

122

37

MISCELLANEOUS
SOFTWARE

521

ON TIME MKT /KARSTEN PETERSEN

47
121

160 IDRC 3-4

WINDOWS

61-62

ABACUS SOFTWARE

68

CENTRAL POINT SOFTWARE

51

512

GREY MATTER LTD

118

103

KEA SYSTEMS LTD

212
191

170-171

ON-LINE SERVICES

118-119

NANAO USA CORP

BIX

277

120

NEURON DATA

112

74

COMPUSERVE

129

127

PERSOFT INC

217

179-180

VISIONWARE

39

OPERATING SYSTEMS

211

WORDPERFECT CORP

16-17

48

WORD PROCESSING/DTP

88

FRAME TECHNOLOGY

79

MICROSOFT CORP

118

26-27

159

134

ONX SOFTWARE SYSTEMS LTD

135

QUARTERDECK OFFICE SYSTEMS

40

PROGRAMMING LANGUAGES/
TOOLS

211

BINARY TECHNOLOGY INC

266

49

BOOKS/PUBLICATIONS

65-66

BORLAND INTERNATIONAL

11

61-62

ABACUS SOFTWARE

512

GREY MATTER LTD

118

•

C USERS JOURNAL

160 IDRC3-4

IVERSON SOFTWARE ,INC

266

46-47

GENERAL
51

CFA- REPORT

160 IDRC 1-2

JNL OF OBJ
ORIENT PROGRAMMING

160 IDRC 3-4

OSBORNE MCGRAW HILL

154-155

121

OSBORNE MCGRAW HILL

156

PHAR LAP SOFTWARE INC

137

UNIX WORLD

140

SEOUITER SOFTWARE INC

70

157

WATCOM

158-159

XVT SOFTWARE INC

MICROWAY

196

MKS /MORTICE KERN SYSTEMS

164

521

ON TIME MKT /KARSTEN PETERSEN

128

31
56

256 PC -2

64
201

38

117

220-221

101

450

•

51

211

46

MAGIC /MSE

265

VISIONWARE

166-167

513

85

179-180

254

NETWORK COMPUTING DEVICES

211

2-3
256 NE -3

223

54-55

16-17

SUNSOFT

SOFTLINE CORP

IBM PERSONAL SOFTWARE PROD

WORDPERFECT CORP

18

WORLDWIDE TECHNOLOGIES

96

VISIONWARE

79

200

15

179-180

261

UNIPRESS

126

33

144

SOFTWARE DUPLICATION
AXIOMATIC

118

IBM PERSONAL SOFTWARE PROD

SOFTARC

43

NETWORK COMPUTING DEVICES

IBM PERSONAL SOFTWARE PROD

176

16-17

209-210

165

95

125

WORDPERFECT CORP

164

94

217

126

MKS /MORTICE KERN SYSTEMS

265

PERSOFT INC

SOFTWARE SECURITY INC

117

247

FUTURESOFT ENGINEERING

97

142

INFORMATION FOUNDATION

OMNICOMP GRAPHICS CORP

127

167

RAINBOW TECHNOLOGIES

177-178

59

CADSOFT COMPUTER ,INC

509-510

GLENCO ENGINEERING

137-138

UNIX

196-197

101

89-90

FRAME TECHNOLOGY

237

FARALLON

52

45

CAD/CAM

87

CHI

88

AMERICAN SMALL BUSINESS COMP

COMMUNICATIONS/
NETWORKING

FAST ELECTRONIC GMBH

191
256 PC-2

26

27

508

266

64

68

ELIASHIM MICROCOMPUTERS

37

PROGRAMMER '
S PARADISE

SAN FRANCISCO DISCOUNT S/
W

BUSINES

265

Page No.

86

516

143

123

25

33
232

I
nquiry No.

41

SECURITY

166-167

ALLMICRO

172

DALLAS SEMICONDUCTOR

31
•

177

WINDOWS /DOS JOURNAL

160 IDRC 1-2

29
124

51

MISCELLANEOUS

•

BYTE SUB MESSAGE

71

COMPAQ COMPUTER CORP

147

539

URECA EXPOSITION

256 PC -4

50

538

URECA EXPOSITION

256 NE-4

JULY 1993

202

BYTF

61
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EDITORIAL INDEX
For more information on any of the companies covered in articles, columns, or news stories
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number
refers to the first page of the article or section in which the company name appears.
Inquiry No.

Page No.

A
Above Software
Acer America
Adambyte
Adobe Systems
1061 Advanced Logic Research
Advanced Micro Devices
1222 Aldus
1160 Allegro New Media
American University
1113 AMT International Industries
Analog Devices
Andersen Consulting
Apple Computer
22, 80, 151,
1318 APS Technologies
1114 Archtek America
1306 Arco- Electronics
Ardis
AST Research
AT&T
1105, AT&T Paradyne
1115
1116 ATI Technologies
1303 AVR Technology

1324
1150

Bailey Controls
Banyan Systems
Best Data Products
Bimillennium
Binar Graphics
Blue Earth Research
Boca Research
Boeing
BSE
Bureau of Electronic
Publishing

1119, Cambridge Telecom
1120, 1121
Canon
1122, Cardinal Technologies
1123
Carnegie Group
Carnegie Mellon University
1314 CDL
Charles River Analytics
983
Chelsea Instruments
1289 Cimlinc
1221 Claris
1124 CMS Enhancements
Cognitive Systems
1062 Compaq Computer
1368

The Complete PC
CompuServe
Computer Associates
ComputerLand
Computer Sciences
1284 Connor Peripherals
Corel Systems
Corollary
1309 Cristie Electronics
1125 CXR Telcom
Cyrix

232
94
226
22
94
22
157
209
113
172
80
119
205
226
172
226
22
22
22
172
172
226

106
22, 106
172
232
232
69
172
106
226
209

172
22
172
106
106
226
113
69
232
151
172
113
80, 94,
106, 113
172
22, 157
22
106
113
232
22
80
226
172
22

D
1313

Datapoint
Dataquest
1305 Data Race
Dataware Technologies
1063, DEC
94, 106, 113,
1307
1149 DeLorme Mapping
Delrina
1126 Digicom Systems

270
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226
22
226
49
226
209
132
172

Page No.

Inquiry No.

Page No.

General Magic
General Motors
Gensym
Georgia Institute of
Technology
Gespac
1128, Global Village
1129
Communications

22
106
106
113

McGraw-Hill
141
1383 Megahertz
172
1352, Microcom
172
1353, 1354, 1380
Microelectronics and
113
Computer Technology
1156 Micrografx
22,209
1136 MicroMath Scientific Software
232
Micronics
80
Micropolis
22
1154 Microsoft
22, 48, 80, 132,
157, 197, 209
Mips Technologies
22
1327 Mirror Technologies
226
Mitsubishi
80
1288 Molecular Arts
232
232
1276 Moonlight Computer Products
1106, Motorola
22, 172
1355, 1356, 1370
Mouse Systems
157
MTel
22
1357, Multi-Tech Systems
172
1358, 1384
1151 Mustek
209
Mykotronx
22

69
172

1137

Go Corp.
Gold Coast
Grid Systems
Gryphon Software
GVC Technologies

132
232
132
232
172

1142

1293
1060
1312

1117
1290
1281
981
1118

Inquiry No.

1127
1273
1158

Digital ChoreoGraphics
Disctrend
Dove Computer
Dragon Systems
D.W. Electrochemicals

232
22
172
232
209

E
EFI
Elitegroup Computer
Systems
1294 Emeritus
1379, E-Tech Research
1381

1274
1234

Fakespace
The Flight House
Folio
Fujitsu

22
80
232
172

119
232
145
80

G

1271
1225
1134
1130

1065

Hayes Microcomputer
172,232
Products
1348,
1350, 1382
Hewlett-Packard
22, 80, 94, 106
Hitachi
80, 157

IBM

22, 80, 94, 106,
119, 203, 278
1323 Imaging Supplies Express
226
Inference
113, 119
1226 Ink Development
132
1287 Inset Systems
232
1298 Insight Software Solutions
232
Insignia Solutions
22
In-Stat
80
1277 Integrated Solutions
232
1286, Intel
22, 57, 80, 106,
1351
119, 172, 232
IntelliCorp
106
Intergraph
22
Intuit
22

Kiplinger
Kodak

1310
1282

1066
1359
1272

H
1132,
1346,
1347,
1349,
1064

N

22
22

1235

LaserMaster
Leading Market Technologies
Legent
Light Source
Logitech
Lorel Aerospace
Lotus Development

226
232
106
22
80
113
161

1145
1311
1146
1278

Mainstay
Marquardt Switches
Maxis
MBS Technologies

232
226
209
232

1224
1135

Nakiska Systems
National Institute of
Standards and Technology
Naval Research Laboratory
NCR
80, 94,
NEC Electronics
NEC Technologies
80, 157,
NetFrame Systems
NeuralWare
Northwestern University
Novell
22,
Nu-Mega Technologies

o

1360
982
1148

1140
1285
1227
1361
1228
1229
1161
1297
1308
1147
1362,
1363,
1157

1223

1138

Object Design
Octocom Systems
Onset Computer
Ontrack Computer Systems
Opti

Pacific Micro Data
Pantone
Parallan Computer
PC-Kwik
PenMagic
Penril DataCom Networks
Pensoft
PenWare
Perceptive Solutions
Personal Library Software
Phoenix Graphics
Pluma Software
Practical Peripherals
1364, 1385
Procomp USA
Proengineering
Protocomm

232
22
113
106
22
172
80
232
119
141
232

106
172
69
209
80

22
232
80
232
132
172
132
132
209
232
226
209
172
209
22
119

OMS
Quark

22
157

Radius
Rambus
RAM Mobile Data
Ramtron
Real-Time Convolver
Rede Products

278
80
22
80
232
22

Inquiry No.

Page No.

1230

Saltire Software
Samsung
S&S International
Sharp Electronics
1067 Siemens Nixdorf
Sigma Designs
Signetics
Silicon Graphics
1231 Slate
1133 SoftArc
Software Publishers
Association
Sony
1279 Spiral Software
1283 SPSS
Sun Microsystems
1232 SunSelect
SunSoft
1365, Supra
1366
Sybase
1326 SyDOS
1155 Symantec

132
80
209
22
80, 94
278
80
106
132
232
22
157
232
232
22
22, 132
80
172
106
226
209

1275 T.A.L. Enterprises
232
22,226
1299 Tektronix
1108, Telebit
172
1367
Texas Instruments
80
3M
106
1296 TKM Software
232
22, 80, 132, 157
1233 Toshiba
232
1143 Touchstone Software
1159, Trantor Systems
209, 226
1304
1152 Traveling Software
22,209
Tricord Systems
80
Trinzic
106,113
1369, Twincom
172
1386

U
1068
1320
1109,
1371,
1373,

1374
1139

Unisys
Upsonic
USRobotics
1372,
1387,1388
V
Ven Tel
Verbes Voice Systems
Vertisoft Systems

1280
1375
1315
1292
984

Wang Laboratories
Western Datacom
Western Systems
Wolfram Research
Woods Hole Oceanographic
Institution
WordPerfect
1153 World Library

1291
1144
1376

1069
1389
1377,
1378
1295
1110,
1111,

X
Xionics
XVT Software
Xycomm Technologies

Zenith Data Systems
Zoltrix
Zoom Telephonics
ZyLab
Zyxel
1112

94
226
172

172
119
232

232
172
226
232
69
22
209

232
232
172

80, 94
172
172
232
172

"low listen, Tank, 111E11 this
300 pound
bug gets in
uour wau, run
adunamic link
libraru

around it. You

know what the other
team's got so uou'd better go
over our plagbook and learn about object
inheritance, operator overloading, and
virtual destructors. Better yet,

telnet

to BIll and get into their Objective C
huddle and go over strategies with the
other BIllen, they're

5
h

After gou've reviewed all the plays,

etly‘

gs

Give BIX a try with our new 5 for $ 5 Offer! Join BIX today

,
ours for
J

I

55
4..

Clorsj

o «,,

Ç:
S7

real pros.

and get 5 hours of evening and weekend access for just $ 5!
Use the rest of the calendar month to explore BIX. with the
option of continuing for only $ 13 per month. Further detarls
and complete rate information aie provided during registra-

tion. Using any communications program, dial 1-800-595-4862.
At the " logon" prompt enter bic. Then at the " name?" prompt enter

bix.byte37. If you have any questions, call us at 1-800-695-4775 ( voice). Or fax us at 617491-6642. Send Internet mail to bix@gervid.com. Windows users order BIXnav, our
graphical front-end for BIX. Details are available online.

Under ihe 5for $5 pial, daytime surchargea
/ apply for a: ces dunr g prime lone oouis The 5for $5ore, is vale fry first time members
only Unused hours do nol accrue lo ..ubsequent monihs The $5charge Is a non-refuncabk, hat fee and is charged regardless of u

Circle 450 on Inquiry Card.

send IliterilPt mail to my old buddg
Hill at bix.com to get his feedback.
Let me give it to you straight, Tank,
if you ever want to gel off the bench
and become aHall of Famer, you'd better

sign up with the BIB team."

If you
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Commentary Paul Saffo

AConspiracy of Silence
Let's not hide the health risk
of electromagnetic-field
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aming: The information revolution
may be hazardous to your health.
Don't look for this notice to appear
on the next computer you buy,
even though evidence is mounting that the EMFs (electromagnetic fields) emitted by our new tools have subtle
but real health effects. U.S. government agencies have
barely begun to study the issue, and computer makers
have been astonishingly closemouthed about the risks
their products may pose.
This is not the case in Scandinavia, where EMF risks
have been under investigation for some time. Last December, the Finnish Institute of Occupational Health reported on amultiyear study that linked EMFs generated
by VDTs (video display terminals) with increased miscarriage rates among clerical workers. Specifically, pregnant women exposed to fields of over 3milligauss were
three times as likely to miscarry as others exposed to
less than 1mG.
Two Swedish studies linked EMFs of similar strength
with increased leukemia risk among children and adult
males. These findings were enough for NUTEK, the
Swedish body that regulates EMF emissions, to announce
that with regard to future regulations, it would act on
the assumption that there is aconnection between exposure to power-frequency magnetic fields and cancer. The
Swedes have long maintained voluntary guidelines encouraging manufacturers to limit EMF emissions from
VDTs to alevel of 2.5 mG, measured at half ameter
from the screen. Now they are lowering the acceptable
emission levels— and making them mandatory.
Ihad long been indifferent to the EMF issue, but these
developments motivated me to assess my personal risks.
What little Idiscovered made me envy Swedish consumers. None of the computers Iuse are labeled to indicate EMF emission levels, and their manuals are similarly
silent on the subject. Calls to the manufacturers yielded
nothing helpful, so Ipurchased agaussmeter and decided to measure my computers for myself. Iwas shocked to
discover that every computer Iuse would qualify as
Swedish scrap. If the readings on my meter are accurate,
Iam being baked like some virtual TV dinner by emissions that are well above the standards the Swedes consider to be safe.
Frankly, Ifeel betrayed by our regulatory agencies
and the companies making the computers Iuse. They
have chosen the path of silence while they conduct further
studies, making us unwitting guinea pigs in what may
prove to be alethal experiment.
At the very least, anotice indicating emission levels

should be affixed to every machine sold, so we know
what we are being exposed to. This has been done in
Sweden for years, and all new VDTs sold there emit far
less than 2.5 mG for the simple reason that consumers
routinely purchase the VDT with the lowest emission
level. We should also follow the lead of the Swedish
government, which is encouraging electromagnetic sanitation in the workplace as afurther precaution while
EMF research continues.
But U.S. manufacturers have other ideas when it comes
to government guidelines in the workplace. A VDT law
passed by the city of San Francisco last year was struck
down in alegal challenge backed by IBM and other manufacturers. IBM explained that it preferred to work at
astatewide level, but we haven't seen arush by IBM or
anyone else in the computer industry to catalyze state or
federal legislation in this area.
There are afew bright spots in this otherwise dismal
landscape. Several small manufacturers (e.g., Radius and
Sigma Designs) sell monitors meeting the Swedish guidelines. Other companies (e.g., NoRad) offer products designed to reduce EMF emissions on existing machines.
Perhaps their success is having an impact—it's rumored
that the major manufacturers are pushing hard to reduce
emissions on their new models, even as they try to keep
their public profile on the subject low.
If the manufacturers had any sense, they would abandon their shyness regarding the subject of EMF risks and
make consumers full partners in understanding this complex and uncertain issue. Researchers may ultimately
prove that EMF emissions are harmless phantoms, but until then, prudence dictates informed and levelheaded caution. It is up to us as users to demand that manufacturers
and regulators alike support this goal. •
Paul Saffo is a research fellow at the Institute for the Future, a
nonprofit research organization in Menlo Park, Califienia. You
can contact him on BIX clo "editors," on the Internet at edimrs@bix.com, or on MCI Mail as "psce."

ANNOUNCING DELIS
SU
ER SALE. NO WONDER
IBM AND COMPAQ
ARE STARTING TO SWEAT.

Ah, summertime. The season of

sun, baseball and Dell's competition
sweating like maniacs. Not because
of the weather, though. But because
they know our sale saves you as
much as $ 549 off our

NY

already incredibly
priced systems. And

. 11mi, 11•11«•••1Onemel \MOM

DELL 4255/1
i486 SX 25MHz SYSTEM

DELL 433/1
i486 DX 33MHz SYSTEM

DELL 450/ME
1486 DX2 50MHz SYSTEM

DELL 450/M
i486 DX2 50MHz SYSTEM

DELL 466/T
i486 DX2 66MHz SYSTEM

$1,599 SAVE $ 119

$1,999 SAVE $219

$2,799 SAVE $ 250

$3,299 SAVE $ 549

$2,999 SAVE $519

•Business Lease: $ 59/MO.
•4MB RAM • 170MB ( 17ms) Hard Drive
•3ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan I4C Monitor
(14'; 1024 x768, . 28mm, NI)
•Dual Diskette Drives ( 3.5" and 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

•Business Lease: $ 74/MO.
•4MB RAM • 230MB ( 17ms) Hard Drive
•3ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 14C Monitor
(14'; 1024 x768, . 28mm, NI)
•Dual Diskette Drives ( 3.5" and 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

•Business Lease: $ 104/MO.
•8MB RAM • 320MB ( 17ms) Hard Drive
•I
28KB SRAM Cache
•6ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 15FS Monitor
(15'; 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

•Business Lease: $ 122/MO.
•8MB RAM • 450MB ( 12ms) Hard Drive
•128KB SRAM Cache
•4EISA Expansion Slots
•2ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan I5FS Monitor
(15'; 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/

•Business Lease: $ 111/MO.
•8MB RAM • 450MB ( 12ms) Hard Drive
•128KB SRAM Cache
•8ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan I5FS Monitor
(15'; 1024 x768, . 28mm, NI)
•Dual Diskette Drives ( 3.5" and 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Ni, use

Molise

DELL 433s/L
i486 SX 33MHz SYSTEM

DELL MULTIMEDIA 450/1
i486 DX2 50MHz SYSTEM

DELL MULTIMEDIA 466/M
i486 DX2 66MHz SYSTEM

DELL 466/ME
i486 DX2 66MHz SYSTEM

DELL 466/T
i486 DX2 66MHz SYSTEM

$1,849 GREAT VALUE

$2,599 SAVE $ 178

$2,999 SAVE $ 509

$3,999 SAVE 5250

$3,499 SAVE $519

•Business Lease: $68/MO.
•4MB RAM • 170MB ( 17ms) Hard Drive
•3ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 14C Monitor
(14'; 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

Lease: $ 96/MO.
•4MB RAM • 230MB ( 17ms) Hard Drive
•128KB SRAM Cache
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 14C Monitor
(14'; 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse
•Internal CD ROM
▪ 16-Bit CD-Quality Audio
▪Amplified Speakers

•Business Lease: 5111/N10.
•8MB RAM • 320MB ( I7ms) Hard Drive
• 128KB SRAM Cache
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 15FS Monitor
(15'; 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse
▪Internal CD ROM
• 16- Bit CD-Quality Audio
•Amplified Speakers

• BUSLIleSS Lease: $ 144/M0.

• Business

• Business

•8MB RAM • 450MB ( 12ms) Hard Drive
•128KB SRAM Cache
•4EISA Expansion Slots
•2ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 17FS Monitor
(17'; 1280 x1024, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

Lease: $ 129/MO.
•8MB RAM • 450MB ( 12ms) Hard Drive
• 128KB SRAM Cache
•8ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan I7FS Monitor
(17'; 1280 x1024, . 28mm, NI)
•Dual Diskette Drives ( 3.5" and 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

the systems to your
left are only 1/1000 of
what Dell literally has to offer.
But we don't stop at great systems
and great choices at great savings. We
also give you some of the greatest
service and support in the industry. If
you ever need support, you can call us
24 hours aday, seven days aweek. If
needed, we'll send someone the next
business dayeguaranteed: And with
Dell ReadyWare,' you can get up to
80 different applications pre-loaded
for one small $ 15 fee. Saving you
time, energy and aggravation. Not to
mention money.
So order your Dell systems because
this offer ends July 31st And we'll
give you what you need. No sweat.

DOLL"
TO ORDER, CALL

800-365-1490

*Guarantees available int SA only for registered owners of Dell Perfirnnance Series systems purchased after 7/1192. For u complete copy, please call our TechFars. line at 1-8(30-950-1 329 or write Dell USA LP., 9505 Arboretum Bled., Austin TX 78759-7299. Attention Guarantees. No other discounts apply.

HOURS: MON-FRI 7AM.9RM CT

'Price, tain m L.S 'any. SIMk'

IN CANADe CALL 800.668-3021 IN MEXICO CITY,* 228.7811 illE01
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YOU'LL SWEAR
IT RUNS ON JET FUEL.

YOU'LL SWEAR.

COMPAQ PROUNEA 4/25s
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array, thanks to advanced technology

out by the next business day' to get

recently tested against the one on the

including an i960 - RISC processor

you up and running. We even offer an

left for data throughput on a28-user

and two SCSI- 2channels on the

The fileserver on the right was

inter
nittteDX:2. "

Novell network
25MHz SX

THE DELD 4066/XE DSA
i486" DX2 66 MHz SYSTEM

While the Compaq

50MHz DX2

$14,805

Prosignia with IDA2
DELL PERFORMANCE SERIES 425s/L
inter

inter

inter

Inte l.
pentium

ii48(1' ,e)C
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33MHz SX

At Dell, we anticipate

33MHz DX —>

Pin Pentium OverDrive'

new technology even before

socket inside. So not only

it's introduced. Which is

will you have upgradeability

why all of our Performance

all the way to Pentium, but

Series 486 computers are

you'll also have awhole lot

currently upgradeable from

more speed.

25MHz to 66MHz. And to
make sure
tomorrow

Two benefits you won't
get with the Compaq budget
brand. So call Dell and

doesn't

don't waste your time or

pass you

money on asystem that'll be

by, we
put a238

outdated soon after it's out
of the box.

SOMHz DX2 —>

66Maz DX2 —

PENTIUM
TECHNOLOGY

$1 /599 cPreirÉZD'ic;el:rei/93

BUSINESS LEASE: $59/MO.
•4MB RAM • 170MB ( 17ms) HARD DRIVE
•3ISA EXPANSION SLOTS
•ACCELERATED LOCAL BUS VIDEO WITH
512KB VIDEO RAM • ULTRASCANT. 14C
MONITOR ( 14: 1024 x768, . 28mm, NI)
•DUAL DISKETTE DRIVES (3.5" and 5.25")
•MS-DOS" 6.0/MICROSOFT WINDOWS
31/MOUSE

score, the Dell 4066/XE

•Dell SCSI Array Controller

DSA server isn't merely

DSA SCSI-2scored an

•4x1GB SCSI-2Drives (95ms)

fast; it has all the storage

unbelievable 413.

•Upgradeable to Pentium'"
Technology
•8EISA Expansion Slots
(6 available)
•VGA 800 Monitor
•One Diskette Drive
(3.5" or 5.25")
•Eagle Technology NE3200

•16MB RAM

throughput. And frankly,

TO ORDER, CALL

800-365-1480
HOURS: MON-FRI IAM-9PM CT

SAT 10AM-6PM CT

Sr 12PM-SPM CT

IN CANADA" CALL 8006.68-3021. IN MEXICO CITY,* 228-7811.

didn't come out even

EISA (available horn Dell)

faster. Considering that
we had arather unfair
advantage.
We call it the Dell

(DSA)

Disk Mirroring and Duplexing
also available, not included
in price featured.

Tested system included an
additional 3Eagle cards for
an extra $ 2,325.

SCSI Array. The DSA, for short.
It delivers up

DOLL
#11ESPF

the throughput.

managed a173 overall

we were surprised we
DELL 425s/L i486 SX 25MHz SYSTEM

drives you add, the better

•Business Lease : $530/MO.

That's over twice the
25MHz SX

controller. And the more

But the Dell 4066/XE
NUMBER Of USERS ON NETWORK

expansion capabilities to

optional four-hour Rapid Response

go with that speed.

service'. And aSelf-Maintenance

You can expand up to
8GB on just asingle XE
chassis. And add external

Program for clients who have their
own service organization.
So call us today. And get a

media systems to go all

fileserver that you'll be mad about.

the way up to 56GB.

Instead of mad at.

The Compaq Prosignia
with its IDA2drive

array by comparison, can support up
to apaltry 3.06GB. But all this talk

to 138% more

about expansion and speed hardly

performance

matters in the event your server goes

than Compaq's

down. That's why Dell guarantees

IDA2drive

that atrained technician will he sent

Drol.L
TO ORDER, CALL

800-365-1460
HOURS MON-FRI 7AM. 0PM CT

SAT 10AM..6PM CT

SUN 12PM.SPM CT

IN CANADA TCALL 800.668.3021 IN MEXICO WY.' 228.7811 # 11 1G3

Testing independently audited hy Bounds. Chateltun and Pharr. F
.
, detatled test results call Tet.-11Fax'" at I-800-950-1329.

ANNOUNCING DELL'S
ERSALE. NO WONDER
SU
IBM AND COMPAQ
ARE STARTING TO SlittlEAT.

Ah, summertime. The season of

sun, baseball and Dell's competition
sweating like maniacs. Not because
of the weather, though. But because
they know our sale saves you as
much as $549 off our
already incredibly
priced systems. And

DELL 450/M
i486 DX2 50MHz SYSTEM

DELL 433/L
1486 DX 33MHz SYSTEM

DELL 425s/L
1486 SX 25MHz SYSTEM

DELL 450/ME
1486 DX2 50MHz SYSTEM

DELL 466/T
i486 DX2 66MHz SYSTEM

$1,599 SAVE $ 119

$1,999 SAVE $ 219

$2,799 SAVE $250

$3,299 SAVE $ 549

$2,999 SAVE $ 519

•Business Lease: $ 59/MO.
•4MB RAM • 170MB ( 17ms) Hard Drive
•3ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 14C Monitor
(14'; 1024 x768, . 28mm, NI)
•Dual Diskette Drives ( 3.5" and 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

•[
Su ,'1,-, Lease: $ 74/MO.
•4MB RAM • 230MB ( 17ms) Hard Drive
•3ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 14C Monitor
(14': 1024 x768, . 28mm, NI)
•Dual Diskette Drives ( 3.5" and 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

•Business Lease: $ 104/MO.
•8MB RAM • 320MB ( 17ms) Hard Drive
• 128KB SRAM Cache
•6ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 15FS Monitor
(15'; 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

•Business Lease: $ 122/MO.
•8MB RAM • 450MB ( 12ms) Hard Drive
• 128KB SRAM Cache
•4EISA Expansion Slots
•2ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 15FS Monitor
(15", 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

•Business Lease: $ 111/MO.
•8MB RAM • 450MB ( 12ms) Hard Drive
•128KB SRAM Cache
•8ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 15FS Monitor
(15'; 1024 x768, . 28mm, NI)
•Dual Diskette Drives ( 3.5" and 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Nlouse

DELL 433s/L
1486 SX 33MHz SYSTEM

DELL MULTIMEDIA 450/1
i486 DX2 50MHz SYSTEM

DELL MULTIMEDIA 466/M
1486 DX2 66MHz SYSTEM

DELL 466/ME
i486 DX2 66MHz SYSTEM

DELL 466/T
i486 DX2 66MHz SYSTEM

$1,849 GREAT VALUE

$2,599 SAVE $ 178

$2,999 SAVE $509

$3,999 SAVE $ 250

$3,499 SAVE $519

•Business Lease: $68/MO.
•4MB RAM • 170MB ( 17ms) Hard Drive
•3ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 14C Monitor
(14'; 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

•Business Lease: $96/MO.
•4MB RAM • 230MB ( 17ms) Hard Drive
•128KB SRAM Cache
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 14C Monitor
(14'; 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse
•Internal CD ROM
• 16-Bit CD-Quality Audio
•Amplified Speakers

•Business Lease: $ 111/MO.
•8MB RAM • 320MB ( 17ms) Hard Drive
•128KB SRAM Cache
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 15FS Monitor
(15'; 1024 x768, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse
•Internal CD ROM
• 16-Bit CD-Quality Audio
▪Amplified Speakers

•Business Lease: $ 144/MO.
•8MB RAM • 450MB ( 12ms) Hard Drive
• 128KB SRAM Cache
•4EISA Expansion Slots
•2ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 17FS Monitor
(17'; 1280 x1024, . 28mm, NI)
•One Diskette Drive ( 3.5" or 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

•business Lease: $ 129/MO.
•8MB RAM • 450MB ( 12ms) Hard Drive
• 128KB SRAM Cache
•8ISA Expansion Slots
•Upgradeable to Pentium Technology
•512KB Video RAM
•UltraScan 17FS Monitor
(17'; 1280 x1024, . 28mm, NI)
•Dual Diskette Drives ( 3.5" and 5.25")
•MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

the systems to your
left are only 1/1000 of
what Dell literally has to offer.
But we don't stop at great systems
and great choices at great savings. We
also give you some of the greatest
service and support in the industry. If
you ever need support, you can call us
24 hours aday, seven days aweek. If
needed, we'll send someone the next
business day ,° guaranteed: And with
Dell ReadyWare you can get up to
80 different applications pre-loaded
for one small $ 15 fee. Saving you
time, energy and aggravation. Not to
mention money.
So order your Dell systems because
this offer ends July 31st! And we'll
give you what you need. No sweat.

pelt
TO ORDER, CALL

800-365-1490

•quartratees atuihible in USA only fur registered owners of Dell Pereernuince Series systems iturchasetl after 711/92. For acomplete copy, please call our TechFars" line at 1-1100-950-1329 or un-ite Dell ['SA L.P., 9505 Arboretum Bled., Austin TX 78759-7299. Attention Quarantees. '
No other discouatt apply.
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out by the next business day' to get

recently tested against the one on the

including an i960 - RISC processor

you up and running. We even offer an

left for data throughput on a28-user

and two SCSI- 2channels on the

The fileserver on the right was
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Pin Pentium OverDrive

At Dell, we anticipate
new technology even before

socket inside. So not only

it's introduced. Which is

will you have upgradeability

why all of our Performance

all the way to Pentium, but

Series 486 computers are
currently upgradeable from

you'll also have awhole lot

25MHz to 66MHz. And to
make sure
tomorrow

more speed.
Two benefits you won't

don't waste your time or

pass you

money on asystem that'll be

put a238

66MHz DX2 —*

$14,805

managed a173 overall

•Business Lease': $530/MO.
•16MB RAM

score, the Dell 4066/XE
DSA SCSI-2scored an

•Dell SCSI Array Controller
(DSA)
•4x1GB SCSI-2Drives (95ms)

fast; it has all the storage

unbelievable 413.

•Upgradeable te Pentium"
Technology

expansion capabilities to

optional four-hour Rapid Response

•8EISA Expansion Slots
(6 available)

go with that speed.

service'. And aSelf-Maintenance

throughput. And frankly,

$1 /599 cP,ffrÊ;,';,3's''rei/93

BUSINESS LEASE: $59/MO.
•4MB RAM • 170MB ( 17ms) HARD DRIVE
•3ISA EXPANSION SLOTS
•ACCELERATED LOCAL BUS VIDEO WITH
512KB VIDEO RAM • ULTRASCAN" 14C
MONITOR ( 14: 1024 x768, . 28mm, NI)
•DUAL DISKETTE DRIVES (3.5" and 5.25")
•MS-DOS 6.0/MICROSOFT' WINDOWS
31/MOUSE

outdated soon after it's out
of the box.

didn't come out even
faster. Considering that
we had arather unfair
advantage.
We call it the Dell

•VGA 800 Monitor
•One Diskette Drive
(3.5" or 5.25")
•Eagle Technology NE3200
EISA (available from Dell)

we were surprised we
DELL 425s/L i486 SX 25MHz SYSTEM

Disk Mirroring and Duplexing
also available, not included
in price featured.
Tested system included an
additional 3Eagle cards for
an extra $ 2,325.

SCSI Array. The DSA, for short.
It delivers up

get with the Compaq budget
brand. So call Dell and

doesn't
by, we

50MHz DX2 —•

TO ORDER, CALL

800-365-1480
HOURS- MON-FRI 7AM-9PM CT

SAT 10AM-6PM CT

5,/N 12PM-SPM CT ,e

CANADA? CALL 800-668-3021. IN MEXICO CITY, 228-7811. fine! '

drives you add, the better

Prosignia with IDA2

That's over twice the
25MHz SX --•

controller. And the more
the throughput.
But the Dell 4066/XE
DSA server isn't merely

You can expand up to
8GB on just asingle XE
chassis. And add external

Program for clients who have their
own service organization.
So call us today. And get a

media systems to go all

fileserver that you'll be mad about.

the way up to 56GB.

Instead of mad at.

The Compaq Prosignia
with its IDA2drive

array by comparison, can support up
to apaltry 3.06GB. But all this talk

to 138% more

about expansion and speed hardly

performance

matters in the event your server goes

than Compaq's

down. That's why Dell guarantees

IDA2drive

that atrained technician will be sent

'Testing independently audited

NumBER OE USERS Cx, NE,w0is,

D.1.11;
80 O-36
TO OR ER. L
60
D

HOURS: MON-FR1 7AM-RPM CT

,

SAT 10AM-6PM CT

SUN 12PM-SPM CT

IN CANADA, CALL 800-668-3021 IN MEXICO CITY,* 228-7811 # 11EG3

Bounds. Quitelam and Pharr. For detailed test resuhN coil TechFax" at I
800-950-1329.

