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We have a brand-new application software buffet. When you buy a Gateway 2000 system, you get to

choose one free software package from a smorgasbord of offerings.

If you're hungry for an ultra high-performance system
at a great price, take a look at our new SOMHz 486DX?2
computers. Both ISA and EISA
models are based on the Intel486° DX2 dual speed processor.
With a system clock frequency of 25MHz, the internal core of
this CPU executes at S0OMHz for a 35% increase in performance
compared to a 33MHz 486DX system.

Of course we re still serving your old favorites — the hottest PCs

at the best prices on the market.

“You've got a friend in the business

8§00-523-2000
610 Gateway Drive + PO. Box 2000 + N. Sioux City. SD 57049-2000 + 605-232-2000 » Fax 605-232-2023

©1992 Gateway 2000, Inc. All other brand and product names are trademarks or reg d trademarks of their respective companies.
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While our competitors
talk about getting here.




At SunSoft, we're there.

Introducing Solaris.

Why wait for some yet-to-be-delivered UNIX® knock-off where
networking is an afterthought? New Technology is shipping today. It
has a name: Solaris. The industry’s only shrink-wrapped distributed
computing solution.

The Solaris CD will put distributed computing on the world's most popular RISC and CISC platforms.

The Killer Environment

The 1980s was the decade of the killer application. The 1990s is

the decade of the killer environment. Solaris. Based on Sun0S, the
most widely used 32-bit operating system, it will incorporate UNIX
SVR4 and add symmetric multiprocessing and multithreading to
turbo-charge mission critical applications. And with Solaris ONC™, the
network is the computer. More than one million users have experienc-
ed the power of connecting to any computer—IBM, Apple, DEC, HP.

But Solaris doesn't stop there. It integrates the robust OpenWindows™
development platform. Empowering developers to create tomorrow’s
distributed applications today. Allowing applications to inter-
operate—whether they are in the office next door or across the
continent. Qur present is their future. And our future is yours today.
Solaris integrates an extraordinarily powerful framework for
tomorrow's technologies that we call Project DOE—Distributed
Objects Everywhere. A path that painlessly brings you to the future of
computing. With Solaris, objects are closer than they appear.

So easy, it can’t be UNIX.

Solaris: 32-bit. Virtual memory. Multitasking, Multivendor
connectivity. Application interoperability. Adding this year SVR4,
symmetric multiprocessing, multithreading and distributed objects.
Imagine this power uniting the world's most popular SPARC and
80x86 computers in 1992. Imagine being able to access it—simply.

Imagine no more. Solaris puts all network resources at your fingertips
graphically through the 3D OPEN LOOK® desktop metaphor.
Magnified Help—on-line context-sensitive hypertext
documentation— acts as your personal tutor. And Solaris adds
DeskSet™, a suite of 15 workgroup productivity applications including
Multimedia Mail with integrated voice and video capabilities and
Workgroup Calendar which links groups and schedules across the
world.

What's more, Solaris has all your favorite applications. Lotus 1-2-3,
Ashton-Tate dBase, WordPerfect. More compatible solutions than any
other 32-bit environment. More than 3600 in all.

Solaris combines 30 OPEN LOOK with your fatorite applications.

To get there, start here.

Alot of companies talk about making distributed computing reality.
Still more only dream about it. But at SunSoft, we’ve made it happen.
So if you want to hear where distributed computing is going in the 90s,
talk to some other manufacturers. But if you want to see where it is,
call us. 1-800-227-9227

Because we're there.

@ SunSoft

A Sun Microsystems, Inc Business

Circle 174 on Inquiry Card.
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COVER STORY

FEATURE
Practical
Desktop Video, parri
PAGE 106
23 MICROBYTES 106 Practical Desktop Video, Part 1
Next steps into the Intel-based world, The BYTE Multimedia Lab’s series on desktop video production begins
and a powerful start-up called Rambus with a look at video formats.
says ‘‘Thanks, but no thanks’’ for
those old memories. 119 Windows Goes Real Time
The iRMX for Windows operating system provides the best of both worlds
34 FIRST IMPRESSIONS on a single PC.
Windows 3.1 Is Ready to Roll
Microsoft’s new release is finally
ready for prime time. STATE OF THE ART
938 N
Have Docking Station, 134 AN INTERFACE FOR ALL SENSES
Will Travel Overview: Kinder, Gentler Computing
A new Safari notebook Natural I/O technologies provide computers with the ultimate in user-friendly
hits the road. interfaces.
41 151 The Power of Speech
New from Compagq: Automatic speech recognition
Deskpro SOM . is going to radically alter how
A speedy graphics you interact with computers.
workstation from
Compagq. 165 Even As We Speak
Speech synthesis is a practical
and valuable computer-output
42 New Hard Drives format.
Keep Your Data Safe .
A new generation of hard drives 175 ’ll":l;#il.tcl;nate L
are fast and ultra-reliable. Information systems create
. environments in which we
s1 gal:leo Pﬁ'osgnla;(}’oliieo work. New research aims to
System, h ;l ’ allow better design of these
'_t stars on the Mac information systems.
486DX-50 Cache, a complete sa .
50-MHz PC for $3749 LA s
Boxer Text Editing System 3.20,
a flexible shareware editor
PGC CASE Graphics 1.0,
CASE for the inquisitive
5§58 WHAT’S NEW

The Mpression Notebook Presentation
System; the Silentwriter Model 95;
Project Manager; and more.
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~ HOT NEW ZEOS '386

PC Magazine calls it “the ultimate-power desktop PC”
What will you call your new ZEOS 486 Editors’ Choice system?
Probably the hottest computer you’ve ever owned! No matter
how much power you're looking for, ZEOS has it for you.

ANNOUNCING THREE HOT NEW PROCESSOR
OPTIONS: '486SX-25, '486DX2-50 AND '486DX-50!

Go ahead and Pick your Power! ZEOS gives you all the
options. You can start out by taking a look at the de facto
desktop power standard, the 386DX-33. Our ’386-33 work-
horse is a great entry point for true desktop power computing.
But if it’s a "486 you're after, hang on to your hat!

Upgradable.

Because you're off to a fast start
with a 486SX-20 or our brand-new
486SX-25. The
486SX is like a
486DX without the
built-in math co-
processor. It’s the
easiest way to own
the ’486. And for full
blown 486D.X power,
why not opt for your
own Editors’ Choice
system!
o —— It's the ZEOS
Editors’ Choice
486DX-33. Quite simply, there is nothing else like it. Go with
the ZEOS ’486 if you want the type of quality, performance
and value that makes an Editors’ Choice machine. And if it’s
50MHz you’ve been dreaming about, dream no more.
Because right here, right now, ZEOS gives you the option of
'486 5S0MHz power! We're talking power unlike anything you’ve
seen before. Take either the ZEOS 486DX2-50 or the 486DX-50.
Absolutely unbelievable performance! And the price? That’s
what you really won't believe; only a couple hundred dollars
more than the ZEOS 486-33. Amazing.

AND THAT'S JUST FOR STARTERS.

Because ZEOS combines the high speed upgradable proc-
essor of your choice with some of the fastest DRAM made. Both

4 loius




REVIEWS

192 SOLUTIONS FOCUS
New LAN Backup Tools
The BYTE Lab looks at eight
tape backup systems that
promise to make your network
safe and sound.

212 Rough Gems:
First Pen Systems
Show Promise,
Lack Refinement
The first pen-input systems
will need to overcome some
technical hurdles.

226 BYTE Lab Product Report:
Art for Business’s Sake
One of these packages is sure
to make it easier for you to create
good-looking pictures, charts, and graphs.

259 LAN Manager 2.1 Opens the Gates
Microsoft’s latest showcases TCP/IP,
remote access, Mac services, and NetWare
connectivity.

262 New MultiSyncs Prove That Flatter
Is Better
NEC updates the MultiSyncs with four
new monitors.

267 Video Goes Digital with Fluency
Developers get a head start with this digital-video bundle for PCs.

269 Local Bus Fuels PowerMate’s Graphics Response
NEC's local-bus design delivers outstanding graphics performance.

272 REVIEWER’S NOTEBOOK
A superfast super server and wireless print sharing.

279 SOME ASSEMBLY 297 BEYOND DOS
REQUIRED Inside 386 Enhanced Mode
Mac Programming Revealed by Martin Heller
The Mac is easy to program, Under the covers of Windows
within limits. 386 enhanced mode.

291 UNDER THE HOOD 299 ASKBYTE
Wireless Networking Getting less from VGA,
New technologies and standards Windows batch-file botches,
portend the era of mobile computing. high-resolution graph-

ics for BASIC.
295 SOFTWARE CORNER and other
Batch-File Toolkit topics.

Better automation for DOS and Unix.
and a way to hunt down Mac viruses.

BYTE (ISSN 0360 5280/92) 1s pubhshed monthly win an additional issue in October by McGraw Hill Inc U S subscriber rate $29 95 per year in
Canada and Mexico $34 95 per year European surface mail subscriptions $50. airmail §70 Non European subscnptions $50 surtace mad of
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at Peterborough. NH. and adaitional mailing offices Postage paid al Winnipeg, Manitoba Registration number 9321 Printed in the United States
ot America Postmaster: Send address changes, USPS Form 3579, and fulfiliment questions to BYTE Subscriptions, P O Box 552 Hightstown.
NJ 08520
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USER’S COLUMN
User’s Choice Awards
by Jerry Pournelle

Jerry issues his annual
User’s Choice Awards.

ROUNDTABLE

The Future of Pen Computing,
Part 2

Pen-software and systems
developers discuss the limits of
handwriting recognition, display
technology, and other issues.

366 PRINT QUEUE
Ways to Keep It Lucid
Designing better
documents, Windows
programming, and object-
oriented technology
explained.

368 STOP BIT
Hidden Persuaders
The computer you use
determines how you
work—and how you think.

10 EDITORIAL
Pen-Input Systems

14 LETTERS
Kudos for classic languages, and
questions about OS/2.
READER SERVICE

364  Editorial Index by Company

361  Alphabetical Index to Advertisers

362 Index to Advertisers

by Product Category
Inquiry Reply Cards: 359

PROGRAM LISTINGS

From BIX: Join “listings/frombyte92"
From Demolink: See ad on page 365
On disk: See ad on page 271

INSIDE BYTE

ABOUT THE COVER

This month's cover was created by
photographer Mark Rockwood in
collaboration with ImageSet Design
(Portland, ME). Three separate photos. a
video camera. and a monitor and keyboard
were scanned, color-corrected, and
manipulated using state-of-the-art hardware
and software from Scitex, Adobe, and
Quark. Film was generated with an Agfa
Selectset 5000 Imagesetter.
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AND '486 SYSTEMS!

ZEOS-436 33

[17i] ZEOS.Nine are mounted on your ZEOS system

| g [ times Editors board, one of the most advanced in the
=4 Choice. Your : )

MY Best Choice industry. And that’s where your new

-~

ot | as Well! system really begins to shine.
Because to this we add an incredibly
fast IDE hard drive and genuine Teac®
floppy drives. We have located the ports
for these drives right on the mother-
board along with your serial, parallel
and game ports. The result? Two slots
are saved giving your new ZEOS sys-
tem a total of eight. All this while others

.

are trying to get you to accept fewer slots. It’s part of your
ZEOS expansion advantage. The slots to expand, how about
the room?

This is where ZEOS has performed something akin to magic.
We call it our SpaceSaver case. Complete with seven drive
bays (six with the DX-50), this incredible case is actually
smaller than many cases offering only five drive bays. Plus,
we've also added a second whisper quiet cooling fan. Why?
Because the cooler a system runs the longer it will last. Now
that's ZEOS Value.

Your new ZEOS system is absolutely loaded with features.
Like our 300 watt power supply with built-in surge suppression.
And, every ZEOS system is UL® listed.

And don't forget you're also receiving 24 Hour a Day Toll Free
Technical Support, our 30 day Absolute Satisfaction Money
Back Guarantee,
Express Parts Re-
placement and more.

So go ahead. Pick
your Power, your
Package, and your
Price and give us a
call. Your friendly,
expert ZEOS Sys-
tems Consultant is
ready to answer any
questions you may
have. Call Now Toll
Free 800-423-5891.
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ZEOS SYSTEMS —
A FEW EXPERT
OPINIONS:

PC Magazine,
“Out of 104
machines from 58
companies...For
Overall Excellence
we selected ZEOS
International...”

InfoWorld, "We
find the ZEOS '386
an excellent value.
Speed: Excellent.
Compatibility:
Excellent. Value:
Excellent.”

Government
Computer News,
“Arguably the
fastest MS-DOS
and OS/2 micro
in the world.”

PC Magazine,
Editor's Choice,
“The ZEOS blows
away every other
computer...a
smart choice.”

ZEOS SYSTEMS.
A SMART CHOICE
INDEED!

TAKE YOUR PICK!

Choose From 4 Great
Money Saving Packages.

Or Specify Your Own Custom Configuration!

ZEOS COMPLETE SYSTEM PACKAGE #1

8 The Processor and Speed of your choice plus future
upgradabilty!

» 1IMB of High Speed RAM, expandable to a system total
of 32MB right on the motherboard.

® 42MB High Speed IDE hard drive with its own cache.

® 1.2MB or 1.44MB Teac® floppy drive.

8 ZEOS 14" flat screen Hi-Res amber monitor with
Tilt/Swivel Base.

® Shadow RAM and EMS support.

8 ZEOS/RS 101-key SpaceSaver keyboard.

@ Two Serial, one Parallel & one Game Port built right
onto the motherboard.

T

INCREDIBLE ZEOS PACKAGE #3

Add even more memory, a larger drive. And more Savings!

» 4 full Megabytes of Ultra High Speed RAM.

® Qur fast 130MB IDE hard drive with built-in cache.

8 Teac® 1.2MB & 1.44MB FDD%s!

® Diamond SpeedStar Hi-Color VGA card/IMB RAM
{32,000+ colors) plus WinRIX drawing software!

n ZEOS 14"' High Res 1024 x 768 Non-interlaced VGA
Color Monitor w/ Tilt & Swivel.

» Lotus 1-2-3 for Windows, Ami Pro 2.0 with Adobe
Type Manager, Microsoft Windows, DOS 5.0 plus
a Microsoft Mouse!

THE ULTIMATE ZEOS
PACKAGE #4

support for '386 systems. Pkg.#1 Pkg.#2 Pkg.#3 Pkg.#a  Now, Memory goes to SMB
» Rugged ZEOS SpaceSaver 9 ? 2 ° and the drive to 210MB. PC

for added reliability and 4865X20 | $1595 | $2095 | $2595 | $3095 | 486DX-33 Vertical!

product life. » 8 full Megabytes of High
» Seven dnvebaysandourcus. 486SX-25 $1695 $2195 $2695 $3195 Speed RAM.

tom 300 watt power supply  4gepx.33 | $1795 | $2295 | $2795 | $3295 | ® Yourscreaming 210MB IDE

with built-in surge suppressor! hard drive with its own built-
» Includes ZEOS 24 Houra lhy 486DX2-50 $1995 $2495 $2995 $3495 in cache.

Toclll greti TechnSlCétﬂ Sfuptport 486DX-50 | $2195 | $2695 | $3195 | $3695 | °® DeaC” 12 <§l 144MB FDD5!

and Customer Satisfaction : ® Diamond Speedstar Hi-

Package. Sty v o o 128K cxche. 436DX-50 Color VGA card/IMB RAM

+ -

INCREDIBLE ZEOS PACKAGE #2 RIX dmwirﬁg%ﬁ"'”’ plus Win
We take Package #1 and upgrade your Lotus Software s ZEOS 14" 1024 x 768 Non-interlaced
ZEOS Modular System to include: Bundle! VGA Color Monitor w/ Tilt & Swivel.
» 2 full Megabytes of Rip-roaring RAM. s Lotus 1-2-3 for Windows, Ami Pro 2.0
® Our incredible 107MB IDE hard drive For a limited time with Adobe Type Manager, Microsoft

with its own built in cache. only, order any ZEOS  Windows, DOS 5.0, Microsoft Mouse!

floppy drives! ORDER NOW TOLL FREE

PPy criv packages 2, 3and 4

® Diamond SpeedStar Hi-Color VGA
card/IMB RAM & Sierra DACplus  @bove) and we will also

800-423-5891

FAX Orders:

612-633-1325
Gov't & Educ:
800-245-2449
Outside US
and Canada:
612-633-6131

MasterCard, VISA

WinRIX drawing software! include Lotus 1-2-3

. ZEO§r 14" Hi Res VGA Mono Manitor  for Windows and
with Tilt & Swivel Base. _

» Lotus 1-2-3 for Windows, Ami Pro 2.0, af:‘; ::l‘:lﬁ'io |
plus Microsoft Windows and DOS 5.0, ona
‘lus a genuine Microsoft Mouse! charge!

Purchase orders sub)ecﬂochangew:ﬂlzn n%\ce. Pkasecallmcmﬁrm

subject to approval. All prices and specifications
ncmx speaﬁcatmandwamntydem\sbotusll!iand Ami Pro are ra

Windows are t

S: and ZEOS are Ilademarks of ZEOS

and trademarks oft Cor Z-Card
International Ltd., 530 5th Averue, N W,, St. Paul, YANSSH1Z USA & 1692,

Circle 141 on Inquiry Card.

Am Exp, Discover, Z-Card, COD and
leasing programs.

GSA #GSAO00K91AGS5176

Open 24 Hours a Day, 365 Days a Year!
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BYTE Topic Index and Author Guide

BVIE

This index helps you find articles that contain information on each of the listed topics. (The topic list changes each month.)
Combined with the table of contents (page 4) and the Editorial Index by Company (page 364), you can identify articles by type,
subject, title, author, or product discussed.
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Alford, Roger C. 197
Alien, Dennis 10
Andrews, D. L. 23
Apiki, Steve 269
Baran, Nicholas 23, 99, 212, 291
Barker, D. 226
Bhasker, Narjala 119
Brain, Marshall 368
Bricklin, Dan 99
Caudill, Maureen 134
Cook, Rick 23
Coté, Raymond GA $2, 54, 226
Dao, Jeff 99
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Diehl, Stanford 192
Edwards, David L. 226
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Heller, Martin 297
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Joch, Alan 262
Katz, Neil 99
Kenner, Hugh 366
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Lazzaro, Joseph J. 168
Liffick, Steve 99
Linderholm, Owen 23
Loeb, Larry 23
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Malloy, Rich 38, 41
Marcus, Beth 148
Mentley, David 99
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Nadas, Arthur 151
Nance, Barry 298
Pournelle, Jerry 83
Rajamani, Krishnan 119
Sheldon, Kenneth M. 23, 51
Smith, Ben 23,295
Snyder, Steve 119
Swartz, Carol ). 58
Thompson, Tom 226, 279, 295
Udell, Jon 34, 259
Uliman, Ellen 23
Verhaeghe, Bart 158
Waterfield, Amandal. S8
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WordPerfect
users prefer

icrosoft Word
or Windows.

Preferred touse
Easier to learn
Easier touse
Would purchase

Inarecent  alsodiscovered that Word is an easier up-
test conducted bythe grade to learn and use than WordPerfect
National Software for Windows. To take advantage of our
Testing Labs, nearly  $129 upgrade offer, simply call (800)
8outofI0usersof  323-3577 Dept.Y69. We'll also send you
WordPerfect for DOS  the files you need to test Word yourself.
preferred Microsoft  If youre not satisfied, we’ll refund your
Word for Windows’ purchase in full.”

2.0. They not only
discovered how fast MicrosoftWord lets M'msoﬂ
them accomplish everyday tasks, but they

*ffer good for curvent licensves of WordPerfect, MultiMate® WordStar.® MS® Word for MS-DOS ® and Disp yWrite® Please allow 2-4 weeks for delivery upon receipt of order by Microsoft. Offer ablnzs 6/30/92. Limit one per customer. Reseller prices may
wry. for system requirements.®*If you're not satisfied with Word for any reason, return the product to icrosuft within 90 days with proof of purchase for a full refund. ngrgood only in the 50 United States. To receive only the NSTL test results: In the
United States, call (800) 3233577 Dept. Y69, For information only: In Canada. call (800) 5639048, outside the U.S. and Canada, call (206) 936-8661. © 1992 ic: rporation. All rights reserved. Printed in the USA. Microsoft. MS, and MS-DOS
are registered trademarks and Windous is a trademark of Microsoft Corporation. WordPerfect is a registered trademark of WordPerfect Corp. NSTL is a trademark of the National Software Testing Laboratories, Inc.



All the benefits of a
laser printer

DESKTOP CONVENIENCE
RELIABILITY
LOW COST
SHARP, HIGH QUALITY OUTPUT
FAST PRINTING SPEED
PLAIN PAPER

At last. A personal output device that combines
the best features of a desktop laser printer with

the ability to produce large C-size drawings. It's called
ProTracer — a monochrome ink jet printer/plotter
designed for the personal use of PC CAD professionals.
MEDIA FLEXIBILITY

ProTracer is a desktop printer/plotter that lets
you produce A, B, as well as large C-size output. It
prints sharp, precise lines on a variety of media
including plain and bond paper, plotter paper, and
vellum.
SPEED

ProTracer is fast and quiet because it uses the
latest inkjet technology and an Intel i960 processor.
Just compare it to any other large format plotter

and you'll see. A complex C-size drawing often
takes over half an hour on a pen plotter, while
ProTracer completes the same drawing in only five
minutes!
HIGH QUALITY OUTPUT

ProTracer achieves its high quality output by
utilizing a 64 nozzle printhead to deliver crisp lines
and bold, high contrast blacks. Its 360 dpi resolu-
tion assures sharp lines needed for everything from
the most complex engineering drawings to sophis-
ticated text and graphics used in letters and reports.
VERSATILE AND EXPANDABLE

Unlike other large format devices, ProTracer
isn’t limited to plotting. Instead, it can produce
high quality finished output for a variety of

Pacific Data Products, Inc., 9125 Rehco Road, San Diego, CA 92121. ProTracer is a trademark of Pacific Data Products, Inc. PostScript is a registered trademark of Adobe Systems, Inc. All other trade names
referenced are the trademarks or registered trademarks of the respective manufacturer. Mozzle image courtesy of AutoDesk Inc. Tiger rendering, artist unknown; picture part of public domain. ProTracer
uses the latest in high technology innovation including PeerlessPage™, the advanced linaging Operating System from Peerless. LUROPEAN OFFICES: Geneva Tel (41) 22 41 26 50, Fax (41) 22 41 06 82,

France Tel (33) 1 39 23 20 00, Fax (33} 1 39 63 31 20, U.K. Tel (44) 442 231414, Fax (44} 442 23 65 40




On amuch
larger scale.

applications including word processing, spread-
sheets, and desktop publishing. Start with the
ProTracer base unit that incorporates resident IBM
ProPrinter and Epson LQ-1050 emulations, as

Optional Printer
Accessories

HP-GL emulation card §399
PostScript language emulation card  $499

2 MB memory upgrode $299
8 MB memory upgrade 5899
Sheet feeder | (100 sheet) $149
Sheet feeder Il * (100 sheet) $129
PacificTalk $199

(AppleTalk interface module)

*Sheet feeder | is required for use

well as an ADI plotter
driver for AutoCAD
users. Then, depending
on your needs, choose
from a variety of easily
installable upgrades
and accessories includ-
ing HP-GL and
PostScript®language
emulations, and
memory.

T e,
T

FRSTRATE =
CUSTOMER SERYIICE

At Pacific Data Products, we're
well known for our devotion to customer
service. We offer a 60-day money back
guarantee of satisfaction, one year and
optional extended warranties, and free lifetime
technical support. Should you require a replacement
unit while under warranty, one will be rushed to
you the next day to minimize your downtime.

If you'd like to expand your personal printing
and plotting capabilities, call Pacific Data Products
at (619) 597-4619, Fax (619) 552-0889.

PACIFIC DATA

PRODUCTS

1992 Pacific Data Products, Inc



DENNIS
ALLEN

Despite all the hoopla
about pen-input systems,
is the world ready

for them?

PEN-INPUT
SYSTEMS

ost of the excitement about pen-based com-
puters is unwarranted. Industry gurus have
been cheerleading for pen technology for well
over a year, and even we carried a cover story
last November on the Momenta, which prom-
ised to replace the traditional notebook computer. Yet
those who are building these machines have not been
deluged with orders. The reason is that pen-based systems
are too expensive, don’t deliv-
er all the functionality needed,
and require too much training.

Two paradigms get most of
the attention for pen comput-
ing. In one, a pen-based sys-
tem might replace the note-
book computer. That is the
approach taken by Momenta.
The trouble is that a notebook computer is a moving tar-
get. Currently, notebook makers are transforming their
products into do-everything, portable replacements for
desktop systems with color, lots of power, and lots of
memory and disk space.

And as if to prove once and for all that a notebook
can replace a desktop system, some makers are building
desktop “docking stations” to contain the components
and add-in cards that don’t happen to fit into the notebook
itself. Then there’s the whole issue of color. How can a
notebook replace a desktop system if it doesn't offer
high-quality color at a reasonable price? Add to all that
the complexity of a pen interface and handwriting recog-
nition, and you have a complicated piece of machinery
that even NASA can’t afford to build.

The other paradigm is pen computing as an adjunct
to existing computers. Consider a small, highly portable
computer that literally replaces a pocket-size paper note-
book. The idea is that instead of writing notes on paper to
later transcribe into your computer, you would simply
“write” those notes on the pocket-size pen computer and
later transfer that information to your desktop system.

That makes a lot of sense, but there’s still one problem:
The technology just isn’t there yet. Building a pen system
to fit into a coat pocket is not too difficult, but packing
in enough power to do handwriting recognition—and re-
main reasonably fast—is a major hurdle for manufac-
turers to overcome. There’s no easy way to pack, say,
an alkaline-battery-powered 486 CPU with lots of mem-
ory and storage and a pen screen into a 10-ounce package
that fits in your coat pocket.

Even if the engineers could, I'm not sure that you'd
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want to take the time to train it. Handwriting-recogni-
tion technology just isn’t good enough to deal with ev-
eryone’s handwriting style, so you have to teach the sys-
tem how you write each letter of the alphabet. Even after
training, most pen systems expect you to change the way
you write to improve the odds of recognition.

Maybe that wouldn’t be so bad if the odds weren’t
stacked against you. The fact is that most systems ask
you to rewrite many characters so that they can be rec-
ognized. Isn’t this the reason that voice recognition nev-
er caught on? If you ever sat in front of a microphone
saying “Enter” over and over again instead of just hitting
the Enter key, you know what | mean.

This may all sound as though I don’t like the idea of
pen computing, but that’s not true. What I want to see is
a pen-based system that truly makes sense. It wouldn’t
have to fit into my coat pocket, but it would have to be
light—under 2 pounds. It would also have to come in a
form with which I’'m used to working—roughly the di-
mensions of a sheet of paper and no thicker than a pad of
paper. I don’t want to give up anything I can do on paper.

My ideal pen-based system would also run all day
before recharging if it used rechargeable batteries, or
several weeks before replacing the batteries if it used
alkaline batteries. It would also have the power and per-
formance to recognize my scribbly, inconsistent hand-
writing with perfection, and it would do it so fast that I'd
not be particularly aware that it was happening.

Most important of all, it would be connected to my
desktop system and my office network, so that I could ac-
cess any information I need when I need it. It could use
a wireless LAN when I’m in a conference room at my of-
fice building or a cellular connection when I'm away.
And, finally, my system would cost only about $2000.

Unfortunately, my ideal system isn’t available, and
the current offerings don’t even come close. When it
does become available, you’ll probably find it on the
cover of BYTE. So the real question is whether pen com-
puting is ready for the world. Except for a few special ap-
plications, such as electronic forms, the answer is no,
not today.

“

—Dennis Allen
Editor in Chief
(BIX name “dallen”)



Introducm (luattro Pro 4.0
The only DOS spreadsheet with
pushbutton power!

)

Quattro® Pro 40 with pushbutton power!
Quattro Pro beats 1-2-3 . . .

Borland does Quattro Pro’s customizable, built-in
it again— SpeedBar™ is a row of clearly
' labeled buttons that use simple
SOTW, Lotus! English commands to give you
No other DOS instant monse-click

access to your frequently

spreadsheet
used features and macros.

gets your work
done faster than
Borland’s new

gl

to a host of new features.
Intelligent Graphs let you perform
extended analysis with your graphs

again!

Most Powerful
Intelligent Graphs
Novell Network

optimized
Multiple sheets
Multi-variable
solver

Easiest to Use
SpeedBar
Print-To-Fit
Read Lotus 1-2-3 files,

styles & macros

Best Performance
Al features in 640K

@ =i

Price

without changing your data. And

40 | R23 R3M Quattro Pro’s Optimizer” allows you

to solve complex problems using
Yes
ves | No | No multiple variables.
e | The best spreadsheet  YRLULL
Yes [ No | Yes on networks
vee | %o ) Only Quattro Pro 48 gives you superior
Yes Novell NetWare support, including
Yes | No No automatic logon, drive mapping and a
Yes . . new Print Queue Manager.
Yes | Yes | Yes The most feature-packed
] DOS spreadsheet ever!
$495 | $495 | $505 And in addition to Quattro Pro 40

7 Yes, but almost no room remains for data
*Yes, but requires attaching an add-in

dramatic new advances, you get the
features that have made it the #l-rated

Plus you get immediate access

joe

spreadsheet in the world. Features such
as WYSIWYG, Print-To-Fit™
spreadsheet output, super‘)
1-2-3° compatibility (vou can
even read Allways, lmpress and
WYSIWYG files) and more.

Top-rated spreadsheet
Top-rated company

Quattro Pro has won more awards for
technical excellence and customer
satisfaction than any other DOS
spreadsheet. And ].D. Power and
Associates ranked Borland “best
application software in customer
satisfaction in Small to Medium-
sized and Large Businesses.™
Now you know why more than one
million people have upgraded to the power
of today’s spreadsheet. Quattro Pro.

Attention 1-2-3 users! 1
Step up now! |
Special Upgrade offer :
See your dealer today |

or call now, 1
1-8(!)-331-0877, Dept.5605 |
-l

F======7"

BORI.AND

Software Craftmanship

11991 J.D. Power and Associates® Computer End User Satisfaction Study: Phases 1 and [1I: Small to Medium-sized Businesses (responses from 1,784 business sites with 1 to 499
employees) and Large Businesses (responses from 1,094 business sites with 500 or more employees). Copyright © 1992 Borland international, Inc. All rights reserved. Pricing is in U.S.
dollars. Offer good in U.S. and Canada only. Dealer prices may vary. Bl 1471

Circle 49 on Inquiry Card (RESELLERS: 50).



IN A CATEGORY OBSE
AND LIGHTER,COMPAQW
ANOT HER ADJE

Make it smaller. Make it lighter. Make
it lighter. Make it smaller.

These must be the mandates em-
blazoned upon every R&D document
handed to the engineers of today’s
crop of notebook computers.

Admirable goals to be sure. Goals
that the engineers at Compaq, how-
ever, believe fall :

well short of making

the most of portable

computing.

Which explains

why the latest 386SL  accurate to within

notebook technology s ite CMAQ

from the labs in battery gauge clearty
displays remaining

Houston —the new  “4onery e at the
COMPAQ LTE Lite/25 tuchofabuton,
and LTE Lite/20 PCs — are not only
the lightest (a scant 6 Ibs.) and the
smallest (only 8.5"x11"x1.75")

notebook PCs that we've '
ever built. They're /
also the smartest.

The COMPAQ Hibernation
feature saves all open files
to the hard drive and
turns the unit off, either
upon request or as an
automatic feature. Power
up the COMPAQ LTE
Lite later and you're
back exactly where
you left off.

THE BRAINS
BEHIND THE OPERATION.
‘When it came time to design a
new notebook, we started (logically

enough) with the battery.

The new COMPAQ Power Smart
Pack battery in our new notebooks
delivers upto4.5 hours of computing,
a full hour longer than most.

A microprocessor
inside the battery itself
monitors current usage
levels and continually
calculates the available
power remaining.

It can even instruct
the notebook to save all

Internal Modem is
compatible with the
broad base of today’s
communications
protocols.

Just slip the COMPAQ LTE Lite
into the COMPAQ Desktop Expan-
sion Base and you re instantly con-
nected. Expansion slots, external

open files to the hard
drive should the battery
power runtoo low.

And the energy- [ﬁn& ............ o

saving features in

ports, and mass storage bays give
you immediate access to monitors,
networks, hard drives, tape drives,
CD-ROM and more. And all the while,
built-in security features en-

R D > -

S \ '\'m — sure a safe har-

a-ﬂn.‘b. 25N ‘ 2 bor for your
. — notebook.

our newest notebooks go far beyond
the presence of an Intel 386SL chip.
To make the most of the smarter
battery, the new COMPAQ LTE Lite
also comes with user-adjustable
power-drain settings, and three dif-

// /// w ”

/////
\\\fl

/ ///// /////

AN

ferent sleep modes — System Idle,
System Standby, and Hibernation.
A MOST MODERN MODEM.

Our optional 9600-bps modem for
the COMPAQ LTE Lite PCs would make

even Alexander Graham B. proud.

The COMPAQ Enhanced 9600-bps

In modem talk, that means true
V.32 9600-bps data transmission and
V:42bis compression for up to 38.4
kbps throughput, as well as full sup-
port for Hayes AutoSync.

This little marvel negotiates the
fastest transmission through-
put that the other end of

the line can muster,
whether it’s sending
\ Or receiving.
) It evendrops to
a low power-drain
standby state and
monitors incoming
signals if you're
waiting for a call to
come in.

Or for that matter,
another modem to catch up.
NOT ONLY SMART, BUT BRIGHT.

The new, efficient COMPAQ
Maxlight VGA display makes for a
much brighter screen than our pre-
vious notebooks, and does it with-
out sacrificing battery life.

Sharper graphics and text in up

*COMPAQ LTE Lite/25 only. © 1992 Compaq Computer Corporation. All rights reserved. COMPAQ), LTE Registered U.S. Patent and Trademark Office. Maxlight and Power Smart are trademarks of Compaq Computer Corporation. Trademarks and
trade names shown are those of the respective companies. The Intel Inside Logo is a trademark of Intel Corporation



SSED WITH SMALLER
OULD LIKE TO SUGGEST
CTIVE: SMARTER.

to 64 shades of gray complement an To back them with a one-year Choose the new COMPAQ LTE Lite.
enhanced video subsystem that's so  worldwide warranty and our toll- For information about our new
fast it virtually eliminates “subma- free Compaq Customer Support notebooks or an Authorized COMPAQ

rining,” better known as “where did
that #%$**# cursor go?”
A NOTEBOOK THAT'S

USELESS IN THE WRONG HANDS. between a small

At Compag, we realize that data notebook and a smart LOomrAQ
security is every bit as important as notebook. Choose both.
hardware security.

At the hardware level,
DriveLock locks the hard

drive, preventing access g —\ Ll (1
to data even if the drive ; Maneg 1z
is removed. % : -
One-touch QuickLock | noff= PageMaker 40 . sl
and QuickBlank functions — AT E— '
o o

aiim

Isolated inverted “T" cursor controls
are in a familiar position so you don’t
have to teach your fingers new tricks.

allow you to quickly (sur-
prise) disable the keyboard
or blank the screen.

And of course, our new
notebooks come with a
Keylock slot for an optional
cable lock.

With all of the above,
plus a 120-MB hard drive;
RAM expansion to 10 MB,
cache memory, simulta-
neous display, and an
auxiliary battery, to say
these are the best
notebooks we've
ever made wfould be F
something of an - e o a4 LA
understatement. i STl e [ R i‘éjj{b:’?- e

Actual weight: 6 bs. Actual dimensions: 8.5"x!I"x1.75" Actually, this is the best notebook we ‘ve ever built.

Center hotline would  Reseller near you, call Compaq in
be more like it. the U.S. at 1-800-231-0900, Ext. 100, or
So don’t choose in Canada at 1-800-263-5868, Ext. 100.

Circle 55 on Inquiry Card.



LETTERS

APL Praise
It was refreshing to read Doris Ap- APL
pleby’s “Classic Languages, Part 4: e

APL"” (December 1991). APL deserves
much more serious attention both from ex-
pert programmers and from managers
with difficult problems to resolve.

APL has been described by James Mar-
tin as the only language worthy of being
called a fifth-generation language. Ironi-
cally, it is also one of the oldest languages.
APL is the only fully international lan-
guage, precisely because of its special
character set. It is the only language that
has been devised for people first and then converted
to machine use.

Because of its power, the scope of APL is almost cer-
tainly far wider than that of any other language. This
power makes it unequaled in fields, such as actuarial
mathematics, statistics, and operations research model-
ing, where common languages are terribly cumbersome
and tedious to use. This power is equally evident and just
as useful in business when there is need for resolving
complex questions in a hurry and for adapting to ever-
changing conditions.

Georges Brigham
Wilton, CT

Great Road Maps

he article *Distributed Open Environments” (No-
vember 1991) is the best I've seen on the subject.
Soon every personal computer will be part of a global
network. We need road maps, and we need to know the
traffic rules, the rule makers, and the rule-making
groups, as well as the products, construction/configura-
tion/architecture, and management techniques. Articles
like this are the reason I subscribe to BYTE. Don’t spare
the detail, and keep up the good work.
George McKee
Houston, TX

More on 0S/2 2.0

J on Udell’s “O8/2 2.0: A Pilgrim’s Journey” (De-
cember 1991) raises more questions than it answers.

First: Where's the software? My favorite mail-order
house advertises a hundred products for Windows and not
one for 0S/2. Did Udell use any OS/2 applications? He
doesn’t mention any. He says that “potent” OS/2 soft-
ware “waits in the wings,” as has been said since 1987.
Meanwhile, as the curtain rises on 0S/2 2.0, Lotus uses
a four-page color foldout inside BYTE's front cover to
tell us about 1-2-3 for Windows.

Second: If OS/2 is a “better DOS than DOS,” why is
there a multiple boot facility? Substitute “DOS 5.0,” a

WE WANT TO HEAR FROM YOU. Address correspondence to
Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH
03458, or send BlXmail c/o “editors.” Your letter may be edited
JSor length and clarity.
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truly better DOS, in place of “0S8/2” in
~#% | one of Udell’s remarks and see how it
reads: “Even the most partisan DOS 5.0
users occasionally need to boot plain old
DOS 3.3.” Udell goes on to call the
multiple boot facility “one of 08/2 2.0’s
nicest features.” If you found that DOS
5.0 users always keep DOS 3.3 ready on
their disks as well, would you accept that
as anyone'’s idea of a “better DOS than
DOS™?

Third: Exactly how much does it cost a
Windows user, in extra RAM and disk
space, to run OS/2? Even if Windows ap-
plications run just as well, OS/2 is not “‘a
better Windows than Windows" if it takes more re-
sources to do the same job. Underneath a lot of techno-
speak about VDM and DPMI, I think that Udell is tell-
ing us that it takes a lot more. Windows applications ran
“fine” on his 12-MB Systempro but “poorly” on his 4-
MB Swan. Yet 4 MB is twice what vendors ship with
their “Windows-ready” PCs.

Finally: Will IBM really support OS/2 on non-IBM
hardware? When Udell wrote in April 1990 (“0S/2 2.0:
It's a Family Affair™) that OS/2 2.0 was the system he
wanted, it was backed by Microsoft. Now it’s in the
hands of a hardware vendor whose ads for years sug-
gested that OS/2 required the Micro Channel to run reli-
ably. IBM’s current ads don’t say that—but they say
nothing at all about what machines it will run on or who
will provide the software support. Udell succeeded in
running OS/2 on his Swan and his Systempro, but
would like to know if this is just an experimental obser-
vation, or if IBM certifies and supports it for those plat-
forms. How does the OS/2 list compare with Micro-
soft’s list of nearly 200 platforms that support Windows?

Daniel P. B. Smith
Norwood, MA

“Where's the software?” Although your mail-order
house may not prominently advertise the fact, OS/2 ver-
sions of many of the most important Windows (and DOS)
applications exist. I run OS/2 versions of Smalltalk/V,
PageMaker, Epsilon, and HyperAccess, for example,
along with OS/2-only gems like the Hamilton C Shell. Of
course, that’s just the icing on the cake. OS/2 2.0 sub-
sumes nearly all existing DOS and Windows programs, so
the answer to your question will be “everywhere " if
2.0’s Windows support turns out as well as its DOS sup-
port has.

As to multiple boot, it’s just plain useful. As a devel-
oper, 1'd love to be able 10 use a single machine to test my
application under DOS 3.3, 4, and 5, as well as 0S/2
1.3 and 2.0. And note that the multiboot feature isn’t just
a way 1o fall back to DOS—you can use it 1o toggle be-
tween OS/2 and Unix or other operating systems. Now
that you mention it, yes, I think multiple boot would be a
nice enhancement 10 DOS 5.0 as well.

How much extra RAM? As I mentioned, the Windows
support in the early version of OS/2 I tested did not yet
successfully exploit OS/2’s memory manager. Clearly,
that’s critical. Windows can’t be said to run well under
OS/2 unless it can perform on a 4-MB machine. Will it?
The jury’s still out. Note, however, that 0S/2 and DOS



The only nos spreadsheet with
pushbutton power!

Borland does
it again—
Sorry, Lotus!

QUATTROPRO

No other DOS
spreadsheet

gets your work
done faster than

Borland's new

Quattro® Pro 46 with pushbutton power!

e

Quattro Pro beats 1-2-3 . . . again!
Quattro Pro|  Lotus 1-2-3
4.0 R23 R3.1+
Mosi Powerful Yes
Intelligent Graphs Yes No No
Novell Network
optimized Yes No No
Muitiple sheets Yes No Yes
Multi-variable
salver Yes No
Easiast to Use Yes
SpeedBar Yes No No
Priat-To-Fit Yes - *
Read Lotus 1-2-3 files,
styles & macros Yes Yes Yes
Best Performance Yes
All features in 640K Yes ? No
Price $495 | $495 | $595
7 Yes, but almost no room remains for data
*Yes, but requirss attaching an add-in

Quattro Pro’s customizable, built-in
SpeedBar™ is a row of clearly
labeled buttons that use simple
English commands to give you
instant mouse-click
access to your frequently
used features and macros.

to a host of new features.

Inteiligent Graphs let you perform
extended analysis with your graphs
without changing your data. And
Quattro Pro’s Optimizer” allows you
to solve complex problems using
multiple varizbles.

The best spreadsheet
on networks
Only Quattro Pro 40 gives you superior
Novell NetWare support. including
automatic logon, drive mapping and a
new Print Queue Manager.
The most feature-packed
DOS spreadsheet ever!

And in addition to Quattro Pro 40’s
dramatic new advances, you get the
features that have made it the #1-rated

Plus you get immediate access

o

Q.

spreadsheet in the world. Features such
as WYSIWYG, Priut-To-Fit"™
spreadsheet output, superb
1-2-3% compatibility (you can
even read Allways, Impress and
WYSIWYG files) and more.

Top-rated spreadsheet
Top-rated company

Quattro Pro has won more awards for
technical excellence and customer
satisfaction than any other DOS
spreadsheet. And ].D. Power and
Associates ranked Borland “Dest
application software in customer
satisfaction in Small to Medium-
sized and Large Businesses.™
Now you know why more than one
million people have upgraded to the power
of today’s spreadsheet. Quattro Pro.

Attention 1-2-3 users!
Step up now!
Special Upgrade offer
See your dealer today
or call now,
1-800-331-0877, Dept.5605

e e e e e e e -

—————_-1

B ORLAND

Software Craftmanship

11991 J.D. Power and Associates® Computer End User Satisfaction Study: Phases | and 11I: Small to Medium-sized Businesses (responses from 1,784 business sdes with 1 to 499
employees) and Large Businesses (responses from 1,094 business sites with 500 or more employees). Copyright © 1992 Borland International, Inc. All rights reserved. Pricing is in U.S.
dollars. Offer good in U.S. and Canada only. Dealer prices may vary. Bl 1471
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IN A CATEGORY OBSE
AND LIGHTER,COMPAQW

Make it smaller. Make it lighter. Make
it lighter. Make it smaller.

These must be the mandates em-
blazoned upon every R&D document
handed to the engineers of today’s
crop of notebook computers.

Admirable goals to be sure. Goals
that the engineers at Compaq, how-
ever, believe fall —
well short of making
the most of portable
computing. R

Which explains ——
why the latest 3865L  Accurate to within
notebook technology ™iues ihe COMRIQ

. Power Smart Pack
from the labs in bggste;ygsa’.;g”e;c(:;ﬂy
{1 aini,
Houston — the new ooy ieat the

COMPAQ LTE Lite/25 touchof a button.
and LTE Lite/20 PCs — are not only
the lightest (a scant 6 Ibs.) and the
smallest (only 8.5"x 1I"x1.75")
notebook PCs that we've
ever built. They're
also the smartest.

The COMPAQ Hibernation
feature saves all open files
to the hard drive and
turns the unit off, either
upon request or as an
automatic feature. Power
up the COMPAQ LTE
Lite later and you're
back exactly where
you left off.

THE BRAINS
BEHIND THE OPERATION.
When it came time to design a
new notebook, we started (logically

enough) with the battery.

The new COMPAQ Power Smart
Pack battery in our new notebooks
delivers up to4.5hours of computing,
a full hour longer than most.

ANOTHER ADJE

Amicroprocessor Internal Modem is
inside the battery itself compatible with the
monitors current usage broad base of today’s
levels and continually communications
calculates the available protocols.
power remaining. _ Just slip the COMPAQ LTE Lite

It can even instruct bl e
the notebook to save all nected. Expansion slots, external

ports, and mass storage bays give
you immediate access to monitors,
networks, hard drives, tape drives,
CD-ROM and more. And all the while,
built-in security features en-

open files to the hard
drive should the battery
power runtoo low.

N e ':-_ SaTireeey . sure a safe har-
And the energy- e s e
saving features in SES 2 i tehaok

In modem talk, that means true
V.32 9600-bps data transmission and
V.42bis compression for up to 38.4
kbps throughput, as well as full sup-
port for Hayes AutoSync.

This little marvel negotiates the
fastest transmission through-
put that the other end of
y the line can muster,

’ // whether it's sending

\‘W P i S or receiving.

\\- SN < ) It even drops to

- S alow power-drain

SN standby state and
A NN\  monitors incoming

y /)) A\ signals if you're

= w . / Wy  waiting for a call to

aas SN S come in.

Wt e \‘\\\\\\K\\“‘&\\\\\w Or for that matter,
o another modem to catch up.
NOT ONLY SMART, BUT BRIGHT.

The new, efficient COMPAQ
Maxlight VGA display makes for a
much brighter screen than our pre-
vious notebooks, and does it with-
out sacrificing battery life.

Sharper graphics and text in up

our newest notebooks go far beyond
the presence of an Intel 386SL chip.
To make the most of the smarter
battery, the new COMPAQ LTE Lite
also comes with user-adjustable
power-drain settings, and three dif-

\ '/// :
/ //,///////

AN

ferent sleep modes — System Idle,
System Standby, and Hibernation.
AMOST MODERN MODEM.

Our optional 9600-bps modem for
the COMPAQ LTE Lite PCs would make
even Alexander Graham B. proud.

The COMPAQ Enhanced 9600-bps

*COMPMQ LTE Lite/25 anly. © 1992 Compaq Computer Corporation. All rights reserved, COMPAQ, LTE Registered U.S. Patent and Trademark Office Maxlight and Power Smart are trademarks af Compag Computer Corporation. Trademarks and
trade names shown are those af the respective companies. The Intel Inside Logo is a trademark af Intel Corporation.



sSED WITH SMALLER
DULD LIKE TO SUGGEST
CTIVE: SMARTER

To back them with a one-year
worldwide warranty and our toll-
free Compaq Customer Support
Center hotline would

Choose the new COMPAQ LTE Lite.

For information about our new
notebooks or an Authorized COMPAQ
Reseller near you, call Compaq in

to 64 shades of gray complement an
enhanced video subsystem that’s so
fast it v1rtua||y eliminates “subma-

rining,” better known as “where did

that #%$**# cursor go?” be more like it. the U.S. at 1-800-231-0900, Ext. 100, or
A NOTEBOOK THAT’S So don’t choose in Canada at 1-800-263- 5868 Ext. 100.
USELESS IN THE WRONG HANDS. between a small
At Compagq, we realize that data notebook and a smart LOomrAZ

security is every bit as important as notebook. Choose both.
hardware security.

At the hardware level,
DriveLock locks the hard
drive, preventing access
to data even if the drive ’
is removed.

One-touch QuickLock
and QuickBlank functions

Intmducz —
The COMP%Q '

Isolated inverted “T” cursor controls
are in a familiar position so you don't
have to teach your fingers new tricks.

allow you to quickly (sur-
prise) disable the keyboard
or blank the screen.

And of course, our new
notebooks come with a
Keylock slot for an optional
cable lock.

With all of the above,

plus a 120-MB hard drive;
RAM expansion to 10 MB,
cache memory, simulta-
neous display, and an
auxiliary battery, to say
these are the best
notebooks we've

ever made wouldbe %
something of an
understatement.

™ '-l-JJ-\-' .‘,v '

f~v@~ﬁrm
"‘ﬁs ;’} M &

Actual weight: 6 Ibs. Actual dimensions: 8.5"x1I"x 75" Actually, this is the best notebook we ve ever built.
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APL Praise
t was refreshing to read Doris Ap- APL

pleby’s “Classic Languages, Part 4:
APL” (December 1991). APL deserves
much more serious attention both from ex-
pert programmers and from managers

e ST e

with difficult problems to resolve. T

APL has been described by James Mar-
tin as the only language worthy of being
called a fifth-generation language. Ironi-
cally, it is also one of the oldest languages.
APL is the only fully international lan-
guage, precisely because of its special
character set. It is the only language that
has been devised for people first and then converted
to machine use.

Because of its power, the scope of APL is almost cer-
tainly far wider than that of any other language. This
power makes it unequaled in fields, such as actuarial
mathematics, statistics, and operations research model-
ing, where common languages are terribly cumbersome
and tedious to use. This power is equally evident and just
as useful in business when there is need for resolving
complex questions in a hurry and for adapting to ever-
changing conditions.

Georges Brigham
Wilton, CT

Great Road Maps

he article *Distributed Open Environments” (No-
vember 1991) is the best I’ve seen on the subject.
Soon every personal computer will be part of a global
network. We need road maps, and we need to know the
traffic rules, the rule makers, and the rule-making
groups, as well as the products, construction/configura-
tion/architecture, and management techniques. Articles
like this are the reason I subscribe to BYTE. Don’t spare
the detail, and keep up the good work.
George McKee
Houston, TX

More on 0S/2 2.0

J on Udell’s ““OS/2 2.0: A Pilgrim’s Journey” (De-
cember 1991) raises more questions than it answers.

First: Where’s the software? My favorite mail-order
house advertises a hundred products for Windows and not
one for OS/2. Did Udell use any OS/2 applications? He
doesn’t mention any. He says that “potent” OS/2 soft-
ware *‘waits in the wings,” as has been said since 1987.
Meanwhile, as the curtain rises on OS/2 2.0, Lotus uses
a four-page color foldout inside BYTE's front cover to
tell us about 1-2-3 for Windows.

Second: If OS/2 is a “‘better DOS than DOS,” why is
there a multiple boot facility? Substitute “DOS 5.0,” a

WE WANT TO HEAR FROM YOU. Address correspondence to
Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH
03458, or send BIXmail c/o “editors." Your letter may be edited
Jor length and clarity.
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. truly better DOS, in place of “0S/2” in
< | one of Udell’s remarks and see how it
reads: “Even the most partisan DOS 5.0
users occasionally need to boot plain old
DOS 3.3.” Udell goes on to call the
S multiple boot facility “one of 0S/2 2.0’s
nicest features.” If you found that DOS
i : 5.0 users always keep DOS 3.3 ready on
Z their disks as well, would you accept that
as anyone’s idea of a “better DOS than
DOS”?

Third: Exactly how much does it cost a
Windows user, in extra RAM and disk
space, to run OS/2? Even if Windows ap-
plications run just as well, OS/2 is not “a
better Windows than Windows” if it takes more re-
sources to do the same job. Underneath a lot of techno-
speak about VDM and DPMI, I think that Udell is tell-
ing us that it takes a lot more. Windows applications ran
*“fine” on his 12-MB Systempro but “poorly™ on his 4-
MB Swan. Yet 4 MB is twice what vendors ship with
their “Windows-ready” PCs.

Finally: Will IBM really support OS/2 on non-IBM
hardware? When Udell wrote in April 1990 (**0S/2 2.0:
It’s a Family Affair”) that OS/2 2.0 was the system he
wanted, it was backed by Microsoft. Now it’s in the
hands of a hardware vendor whose ads for years sug-
gested that OS/2 required the Micro Channel to run reli-
ably. IBM’s current ads don’t say that—but they say
nothing at all about what machines it will run on or who
will provide the software support. Udell succeeded in
running OS/2 on his Swan and his Systempro, but I
would like to know if this is just an experimental obser-
vation, or if IBM certifies and supports it for those plat-
forms. How does the OS/2 list compare with Micro-
soft’s list of nearly 200 platforms that support Windows?

Daniel P. B. Smith
Norwood, MA

“Where'’s the software?”’ Although your mail-order
house may not prominently advertise the fact, OS/2 ver-
sions of many of the most important Windows (and DOS)
applications exist. I run OS/2 versions of Smalltalk/V,
PageMaker, Epsilon, and HyperAccess, for example,
along with OS/2-only gems like the Hamilton C Shell. Of
course, that's just the icing on the cake. OS/2 2.0 sub-
sumes nearly all existing DOS and Windows programs, so
the answer to your question will be “everywhere” if
2.0’s Windows support turns out as well as its DOS sup-
port has.

As to multiple boot, it’s just plain useful. As a devel-
oper, I'd love 10 be able 10 use a single machine to test my
application under DOS 3.3, 4, and 5, as well as OS/2
1.3 and 2.0. And note that the multiboot feature isn’t just
a way to fall back to DOS—you can use it 10 toggle be-
tween OS/2 and Unix or other operating systems. Now
that you mention it, yes, I think multiple boot would be a
nice enhancement to DOS 5.0 as well.

How much extra RAM? As I mentioned, the Windows
support in the early version of OS/2 I tested did not yet
successfully exploit OS/2’s memory manager. Clearly,
that’s critical. Windows can't be said to run well under
OS/2 unless it can perform on a 4-MB machine. Will it?
The jury'’s still out. Note, however, that OS/2 and DOS



interface development & screen management

in a utopian environment!

In the perfect world. you probably wouldn't choose to
spend excessive time and energy (read: any) sweating
the interface to satisfy the constantly changing whims
of your end-users. On the other hand. the perfect world
wouldn't have end-users.

But the real world does.

And the more difficult, picky. and fickle they get
about how their screens look and function, the more
likely it is you're going to want to change careers.

Vermont Views™ v3.0

Fortunately. we can end your end-user night-
mares — whether you're developing for UNIX, DOS,
VMS, or all three! Vermont Views takes the aggravation
out of coding and recoding perfect C language inter-
faces. Instead, we let you create sophisticated screens
interactively, with our program’s powerful, intuitive,
menu-driven Designer.

With the Designer, you can create window-
based data-entry forms that have tickertape and memo
fields, pushbuttons and radio buttons, scrallable form
regions, choice lists, scroll bars, shadow borders, and
more. Just peruse, choose, and there they are!

Changes? Easy! New details? No problem! Whole
new approaches? Go for it!

Infact, there's almost nothing you can'tdo,
because Vermont Views is backed by an in-
credible library of 586 tested, debugged,
reliable functions. Which means that
every screen you create can look and
run distinctively, uniquely, and pre-
cisely the way you need it to.

Of course, the real beauty of
Vermont Views may be the easy por-
tability among DOS, UNIX, POSIX,
XENIX, and VMS. That you can use
it with Oracle, Informix, db_Vista,
Sybase, Btrieve, C-tree — or any

Circle 133 on Inquiry Card.

database that interfaces to C. Or run it on IBM, NCR,
DEC, HP, AT&T, and all the others. How come? Because
Vermont Views functions independently of operating
system, database, and hardware. And we supply
shrouded source, so you know you'll be able to move
applications to any desired platform — without paying
runtime fees or royalties.

Which isn'’t to say that Vermont Views' portable
interfaces are restricted in capability. Anything but! Our
DOS interfaces have everything that anyone has imag-
ined — including full mouse support. And our terminal
versions have the fastest screen updates in the business.
How fast? Don't bother reaching for the Twinkies.
That’s how fast.

Now take that blinding execution speed, that
fourth generation language convience, that power and
flexibility, and top it all with great documentation,
superb tech support, seven years of developer input...
and immediately, one fundamental question leaps to
mind: Why are you still letting your end-users whack
your fragile head against their hard, heartless walls?

Join our thousands and thousands of happy.
healthy customers. Take that big step towards
developer's dreamland.

Demo paradise
for yourself. Free.
Call 1-800-848-1248 usscan

(Please mention "Offer 279")

3 Vermont
ag Creative
Software

Pinnacle Meadows, Richford, VT USA 05476
(802) 848-7731, fax (802) 848-3502
©1992 Vermont Creative Software
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The award winning T2200SX

If you need any more power than this

If your desire for power is on the scale of say, Louis XIV, consider
the Toshiba T2200SX. Weighing a mere 5.5 pounds and taking up just half
a briefcase, it possesses an awesome 20 MHz 386SX microprocessor and
a40, 60 or 80 MB hard drive with 2MB RAM expandable to 10 MB. And
its powerful enough to have grabbed both a PC/Computing MVP award
and a PC Magazine Technical Excellence Award.

© 1992 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All symbols are trademarked and/or registered by their respective manufacturers.



The new T3300SL

maybe you should get into politics.

If your need for power is on the scale of say, Napoleon,consider the
new T3300SL. It offers a 25MHz 386SL microprocessor plus 64 KB cache for
blazing speed and longer battery life. Not to mention an 80 or 120MB drive
and a PCMCIA-compatible slot. And like its cousin the T2200SX, it offers
a Nickel Hydride battery and a carbon-fiber reinforced case. So call 1-800-

457-7777. Or if you want even more power, dont forget its an election year.

In Touch with Tomorrow

TOSHIBA
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applications do quite well on a 4-MB machine.

And what about clone support? I don’t have an offi-
cial list from IBM, but an unofficial one is available on
BIX (see the file CLONES.ZIP in ibm.os2/listings).
Among the 386/486 systems that have successfully run
both OS/2 1.x and 2.0 are those made by Northgate,
Gateway, Everex, Compaq, CompuAdd, Dell, Tristar,
Cheetah, Arche, Ergo, Acer, Hewlett-Packard, and
Zeos. These systems sport hard disk subsystems with RLL,
ESDI, and IDE interfaces (yes, SCSI support is still
weak); BIOSes from AMI, Award, Compagq, and Phoenix;
display adapters by Video Seven, ATI, Boca, Paradise,
and Trident. Yes, high-resolution/deep-color drivers are
Jew. But most observers have been pleasantly surprised
by 2.0’s promiscuity. —Jon Udell

No Longer Unthinkable

ick Fleming's “Think About the Unthinkable”

(November 1991) was right on the money. I work in
an office where we are going through computer-literacy
growing pains. Most of our people use computers only
because they have to, and they tend to put in only the
minimal amount of time to learn about them. I often get
on a soap box about backing up files and documenting
activities and procedures.

I would add to Fleming’s list a screen dump of the
system setup menus. Ours got changed by some unwitting
soul, and because we didn’t have a copy, we had to call
the manufacturer for the hard disk data values.

Fleming says that if you take the time to think about
the unthinkable, *“someone may be grateful that you
did.”” Well, if you have a hard disk failure and have to
rebuild your system, you might be the one who’ll appreci-
ate the data recovery notebook that Fleming advocates.

Jerry E. Semler
Huber Heights, OH

Evaluating Standards

E ric S. Raymond’s “*Standards Everywhere” (Janu-
ary) raises some important issues associated with the
increasing growth of “open” standards and economic
and technical cartels. Unfortunately, some of his argu-
ments and conclusions are poor at best.

In an attempt to describe the proliferation of stan-
dards, he cites *“ ACE versus SPARC versus EISA versus
PS/2. X Window System versus News versus Display
PostScript. And GUIs. Don’t even talk to me about
GUIs.” These comparisons are incorrect because they
do not represent entities of the same class: ACE is a car-
tel; SPARC is a RISC definition; EISA is a bus stan-
dard; and PS/2 is a brand of IBM PC. A better compari-
son might be ACE versus Sun (or SPARC, Inc.) versus
Apple/IBM versus 88/Open. The X Window System is a
drawing engine and a crude GUI even without Motif or
Open Look—so he has broken his rule about not talking
about GUIs. Network Extensible Windows System
(News) is display PostScript; News is an example of a
failed standard, as Sun is one of the last to support it.

Open standards come from various beginnings, but
most are seeded by an economic need to reduce the rate
of change for the item being standardized. This is an at-
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tempt to reduce software life-cycle costs. Today most
new hardware systems have a half-life of 18 months, yet
the government and some large businesses can't get the
specifications for new software out in less than 12
months. Coupled with an economic need for 10- to 20-
year life cycles (with technology infusion every so
often), the computer industry is becoming very strained.

Standards slow the rate of change, allowing users to
keep up to date with technology without massive costs.
Major standards do tend to take longer to be approved or
to change than one would like to see, but standards force
industry to serve users, not sellers.

I agree with Raymond that any standard with more
exceptions than rules should be shunned. I do not agree
with his Rules for Standards Survival. Rule 1 states that
you should wait to commit to a standard until everyone
else also appears to commit. If you do that, you are like-
ly to be left out in the cold. Rule 2 warns you not to honor
a standard if it’s dictated by a single entity. This is true
in most cases; however, if the government is that entity,
you may be right only half the time. Rule 3 states that
the bigger the standard, the less its value. For an example
of why this is wrong, look at Ada. It’s a small standard,
yet it lacks the elegance that Raymond says he values.

Larry Chandler
Eagan, MN

Humans vs. Machines

enjoyed Ben Smith’s “The Dangers of Multitasking”

(December 1991). However, with the greatest respect,
I suggest that he has got the hierarchy of computers and
humans upside down.

To my mind, the core of human communications is
the dynamic modeling of all the other participants and
then the recursive modeling of oneself, and everyone
else, within that model, all updated in milliseconds at
critical points in a discussion. This is an exquisitely in-
tricate affair, involving as it does the feelings and rela-
tionships of those involved, over and above the technical
matters under discussion.

The issue has wider importance when viewed from a
sociological point of view. Just as Smith fears, I believe
that our technical tools imperil our society by trivializ-
ing our behavior.

Suffice it to say, I am impressed that these aspects of
technology are getting exposure in such a technically ori-
ented journal. Keep up the good work!

Duncan M. Butlin
Tulsa, OK

FIXES
L]

[

¢ In the February First Impressions (pages 39 and 47),
we neglected to swap three high-resolution images for
low-res. We apologize to Farallon Computing, Inc., and
Microsoft Corp.

® The GXtra/W SBus card from Tech-Source (Febru-
ary, What’s New, page 54) comes with a keyboard and a
mouse port, not a keyboard and a mouse. ®



Microsoft QuickC.
for Windows

MICROSOFT

DEVELOPMEN T

Graphic proof that developing
Windows apps is now easier.

Take a look at Microsoft® QuickC* for Windows"

Its Windows-hosted, so you can edit, compile, and debug
inside a single environment. Click on the Toolbar™ to choose
frequently-used functions, from changing fonts to setting break-
Use QuickCase:W todraw the graphical lemens o POINES. Workspace templates let you save your screen layouts,

T . so you can reload them quickly from another session.
fet QuichCase W enersic commented expertieel C Plus, a remarkable tool known as QuickCase:W lets

you create every element in your user interface with a few
strokes of a mouse. Then it automatically generates the C source
code you need.

All of which lets you create more applications. And more
kinds of applications: C programs that call Windows APIs,
graphical front-end programs for FORTRAN and COBOL,
and C DLLs for other programs.

We suggest a visit to your Microsoft dealer. Because
with QuickC for Windows, seeing is believing.

QuickC for Windows supports a wide range of . .
: 5 : ; © 1991 Microsoft Corporation. All rights reserved, Printed in the US.A. Inside the 50 United States, call (800) 5411261, Dept. V75; outside the 50 United States, call
breakpoint tyes, from breaking at a location to breaking (206) 936-8661. In Canada. call (416) 568-3503. Microsoft, CodeView, MS-DOS, QuickC and the Microsoft logo are registered trademarks and Windows, and
on a Windows procedure when a message is received. Toolbar are trademarks of Microsoft Corporation. *As used herein, "DOS” refers to MS-DOS and PC-DOS operating systems,

N P ROGRAMMER'S TIPS H

® Jo rebuild your character-based
* Toolbar for quick access to frequently used DOS applications to run under

Key Features

* Windows-hosted integrated development editing and debugging functions. ; g
environment including an editor, compiler, ® Save Workspace and Load Workspace for the ‘EIV mdouv;}s. emggo’;’,%en.t , select
and debugger saving and restoring window positions and the “Quick Win E rogect type
* All you need to write a Windows-based breakpoints. in the Options menu.
program. ® Syntax highlighting in editor. 0 g
® QuickCase:W generates source code from ¢ Customizable tools menu allows you to run any ¢ Use. the new.and mp rove.d Dm{og
your pr;)lagram t-(}ilesdngn and regenerates the code Winﬁ(():ws or DOS" program from within the Editor to quickly and easily design
if you change the design. QuickC for Windows environment. 1alog boxes for your pro rams.
¢ Wide range of breakpoint support, including ® QuickWin library for converting well-behaved d 4 € f 4 prog
breaking at a location, breaking when an C programs for DOS to Windows programs.

expression has changed, and breaking at aWin- e Generates Windows Executables, Windows

dows procedure when a message is received. Dynamic Link Libraries, QuickWin Execut- - .
¢ Complete printed and online documentation ables for the Windows environment, and
on the Windows API. MS-DOS® Executables.
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It takes lots of screaming fans

o Eleven million,  coprocessors. And has been forthe  to an Intel CPU.
RN to be exact. last ten years. Get the connection? It’s as

‘ ‘ .* And in the math Not surprisingly, a whopping perfect a match as you can get.
&l COprocessor nine out of ten math coprocessors Intel Math CoProcessors are 100%
business, that’s definitely a record. in use today carry the Intel name. compatible with your Intel CPU,

It just goes to show that Intel And you can bet almost every not to mention more than 2,100
is the de facto standard in math one of them is sitting right next software applications.

1992 Intel Corperation. 1387 is a trademark of Intel Corporation. Quiside of the ¥/.S. or Canada cali 1-503-629-7354



to go platinum eleven times.

You’ll see why Intel Math
CoProcessors have topped the
charts for ten vears running.

It’s all part of
Intel’s commitment
to providing powerful
solutions today, like
thf: world’s fastest 1-800-5383373
microprocessors, plus the e
enhancements for even greater

WE MAKE
COMIPUTERS
WORK
HARDER.

Cll and ask for packet BZ |

call 1-800-538-3373.

performance. Today and
down the road.

To receive a detailed
information packet about
the complete family of
Intel Math CoProcessors,

intal.
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CA-SuperCalc Higher
Than Lotus 12-3And
crosoft Excel.

o Dayo . leCICS au 00 resells both
_ +oden, president of built-in defaults.” Compuws Associates and
"':0"5‘ Microsoft reseller Computer Associates out- Lotus Products, say
hat you
work
environ-
irang
2 [N resi-
i CASuperCaic | Lotws 123 | Microson
soft
‘ - Loden Ease of use 7.30 6.50 711
ey [|Memory Requirement 6.14
‘and, || Ease of programming 6.26
ank [ Abllity to manipuiate data 7.00
give | Sorting capabliities 6.68
afor ¥ Provision for software security 5.10
;Y-' Report writing capabilities 6.17
| .}um Ease of use of Interface 6.77
Software Integration capabilities 6.78
3 Ease of data retrleval 7.00
! omes |Satistaction with product profitabliity 6.42
Fea- || Overall quallty of product 7.53
lers | Provision for customer support 6.22
Jes Charges for training time 5.71
(s give [l Provislon for technical support 5.95
Ang sto- § Provision for marketing support A ¥ 5.93
sach Documentation & product Information 6.98
u’; P B Frequency of updates & revisions 5 6.15
‘i |OVERALL AVERAGE 6.44

p— ey " _ C m_—

Recently, VARBUSINESS conducted a survey of some peoplewho  sheet versions, we've been stuffing one spreadsheet, CA- SupercCalc,

know more about spreadsheets than anyone. with everything you would ever want. From spreadsheet linking
The people who sell, install, and support them for a living. The  to 3-D graphics and beautiful, presentation-quality output,
survey asked hundreds of spreadsheet dealers and CA-SuperCalc has it all.

j resellers all kinds of questions to find { 3 And it runs on just about any PC.
CA90s ) CASuperCalc

out what the pros rate as the best But the best part is the price. At $14900,
CA-SuperCalc costs less than half the price of Lotus 1-2-3
and Excel. Heard enough? Call 1-800-CALL CAl
today for the name of the nearest dealer where you
can buy the best spread-

sheet there is. o M PUTERO

If you're willing to

—

=————— spreadsheet. And the pros told them. :
ﬁ CA-SuperCalc’

. . In virtually every category from

Arcnienrers €ase-of-use to technical support,

Thes0s CA-SuperCalc was rated higher than
Lotus® 1-2-3” and Microsoft” Excel.

We're not surprised. While Lotus and Microsoft spend a couple hundred SSOCMTES
have been fussing over their many different spread- | dollars less. Software superior by design.

Computer Associates International, Inc., One Computer Associates Plaza, Islandia, NY 11788-7000. All product names referenced herein are trademarks of their respective companies.
1991 by CMP Publications, Inc., 600 Community Drive, Manhasset, NY 11030. Reprinted from VARBUSINESS with permission.

Circle 58 on Inquiry Card.



NEWS

MICROBYTES

Next to Step into the 486 Arena

K icking off the first NextWorld Expo in San Francisco, Steve Jobs, president and
CEO of Next, confirmed the long-standing rumor that Next will supply its
NextStep interface and software development environment on the Intel 486 platform.
The entire operating system—the sume Mach version of Unix used on the Next plat-
form—will be ported. .

Rumors circulated at the show that Jobs would announce licensing deals with
Compagq and Dell, but Jobs would only say that Next is negotiating licensing agree-
ments with several manufacturers. Nevertheless, Next demonstrated alpha ver-
sions of NextStep 3.0 running on both Dell and Compaq 486 machines during
Jobs’s presentation and on the show floor. Jobs emphasized that the Intel port in no
way affects the company’s intent to compete in the hardware marketplace.

NextStep for the 486 will be available in a shrink-wrapped version directly from
Next, with an end-user version priced at $995 and a full developer’s version priced
at $2495. Both versions are essentially identical to their Next computer counterparts.
Jobs said that a beta version of NextStep for the 486 will be ready in the second quar-
ter of this year and that a production version will ship in the third quarter.

Jobs claimed that NextStep is catching on in corporate U.S., Japan, and Europe as
the premier tool for custom software development, particularly for “in-house, mis-
sion-critical custom applications.” Jobs said NextStep’s object-oriented development
environment, Display PostScript imaging model and graphical interface, and Mach
multitasking Unix kernel are technically superior to any of the competition’s.

“We're three to five years ahead of Solaris, Windows NT, and Taligent,” boast-
ed Jobs. Jobs claimed that Next is getting more opportunities to compete with Sun
Microsystems for volume sales deals and is “winning 80 percent [of them].”

The problem is that NextStep's advantages are not readily apparent to end users.
While software developers find NextStep attractive, they are reluctant to invest in
itunless they can see a large installed base of users. Whether NextStep on the 486
can turn things around remains to be seen.

—Nicholas Baran

Quorum Converts Mac to RISC, Provides
Latitude over PowerPC

uorum Software Systems (Menlo

Park, CA) is developing a software
porting system that helps developers turn
Mac System 7.0 programs into native im-
plementations on SPARC, IBM RISC Sys-
tem/6000, and Silicon Graphics Iris Indi-
go RISC workstations. Quorum’s Latitude
system maps Mac system and user-inter-
face calls to the native calls of the target
platform. The porting system, slated for
release in June, lets developers reach an
unprecedented number of platforms with a
single instance of source code.

Silicon Graphics and SunSoft ofticials
expressed delight at seeing Mac applica-
tions migrating to their platforms. But Lat-
itude provoked quite a different attitude
from at least one Apple official. Roger

Heinen, vice president and general man-
ager of Apple’s Macintosh Software Ar-
chitecture Division, sat quietly in the au-
dience as he watched Latitude’s unveiling
at the UniForum trade show and said only
that he could not comment.

Quorum’s product was previewed at the
MacWorld Expo. At that show, Mac soft-
ware was shown running blazingly fast on
an Indigo workstation.

One possible reason for Heinen's mut-
ed response is that Apple may have en-
tered into its alliance with IBM mainly in
the hope of seeing the Mac integrated into
the RISC world on the PowerPC. Quorum
Latitude appears to do now what the Power-
PC will do in 1993 or 1994,

—Ellen Ullman

NANOBYTES

Canon plans to distribute a kanji
version of NextStep 3.0 in Japan.
Reports in the Japanese press also
indicate that Canon will port a
Jupanese version of NextStep for
the 486 1o its 32-but PCs. O

A major revision to the NextStep
interface and development envi-
ronment 1s scheduled to ship in
June. In the networking arena,
NextStep 3.0 will include built-in
Novell NetWare and AppleShare
protocols, which will allow seam-
less networking to PCs and Macs
and to Unix workstations that sup-
port NetWare. Version 3.0 will in-
clude support for PostScript Level 2
and the RenderMan 3-D develop-
ment specification. NextStep 3.0
also includes two long-awaited fea-
tures: object linking and a database
toolkit. [J

In the keynote speech of January s
Usenix conference. Mitch Kapor,
founder of Lotus Development
and more recently the chairman
! of On Technol-
ogy. discussed
the commercial
access and use
of the Internet
network, which
1s dedicated to
research and
educational
use. The Inter-
net is becoming increasingly com-
mercial, raising the same types of
questions first asked about TV dur-
ing its infancy. such as who is go-
ing to own it and who is going to
control it. Before TV became pop-
ular, evervone thought that it would
be the uplifting factor that would
raise our culture from ignorance
and apathy. Of course, that's not
quite what happened. Kapor plead-
ed with his listeners not to let the
Internet end up like the “vasi
wasteland of TV." O
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Now you can
and not get

Introducing new RISC System/6000 POWERstations

If you're interested in open systems but don’t want to
suffer the slings and arrows of outrageous prices,
IBM is about to hit you where you live. The RISC
System/6000™ POWERstation 220 gives you more
wallop for your money, while delivering a hefty 259
SPECmarks.” That’s compared to the SUN [PC%™ 134
SPECmarks and the DEC50005™ 17.8.

Entry Entry
Model Grayscale 8-bit Color
Workstation®* | Workstationt
' —
IBM 220W $7,185 $9,995
HP 705/710 $8,415 $14,065
— SE— |

Scientists see stars.
CASE users can start
with a gravscale work-
station with a paging
disk for just $7,185. If
its CAD clout you're
after, you can get a
workstation specially
outfitted for mechani-
cal design—with 2D -
color graphics and
400MB of fixed
disk storage—for only $9,995. All models in the

POW ERstation 220 series come with two expansion

*In Canada, call 1 800 465-1234. **16MB, Paging Disk, Display, Operating System, Graphical User interface. 116MB, 400MB Disk, Display, Operating System, Graphical User intertace.

IBM 1s a registered trademark and RISC System/6000 1s a trademark of International Business Machines Corporation SPECmark 1s a geometric mean of the ten SPECmark tests andisa
trademark of Standard Performance Evaluation Corporation. All SPECmark figures listed are as published by their respective manutacturers. All prices listed are MSRP. Remarketer prices may
vary. IPC is a trademark ot Sun Microsystems, Inc. DEC5000 is a trademark of Digital Equipment Corporation. UNIX is a registered trademark of UNIX Systems Laboratories. HAGAR THE

HORRIBLE Character(s) © 1992 King Features Syndicate, Inc. ©1992 IBM Corp



oet more clout,

clobbered.

and POWERservers that pack more punch for less.

slots and upgradable components. And industry- machines, configure vour network and inte, grate
standard memory upgrades and add-ons for both all vour systems, whe sther they’re made bv IBM or
are affordable. so growing won't be a pain. not. And IBM Credit C .orporation has flexible
hndn(lng pd(l\dgj(‘\ to meet vour needs. Get hit
Striking a blow for business. The POW ERserver with the details. Call your IBM marketing repre-
220 is great for commercial UNIN® solutions, too. sentative or Business Partner. For literature. call
You can configure it as a commercial server. to give 1 800 IBM-6676. ext. 769*
vour business the speed. muscle and openness of And. for those who decide to shop for UNIX
UNIX, for only $9715. And the POWERserver 220 solutions elsewhere. a word of advice. Duck.

is as expandable as all our other models.

IBM is in vour corner. Nobody else
delivers the knockout support of IBM. An
IBM customer engineer can install vour

The RISC System/6000
For the Power Seeker.
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Rambus’s New Memory Architecture Could Put
More Video PCs on Desktops

R ambus, a start-up company backed by
three venture-capital firms and stocked
with a stable of technical engineers, has
developed a DRAM architecture and chip-
to-chip data transfer technology that could
solve the classic memory bottleneck prob-
lem. Geoff Tate, president and CEO of the
Mountain View, California, company, said
that the Rambus interface standard can be
directly implemented on CMOS DRAMs,
memory controllers, processors, graph-
ics/video chips. and other components.

Tate said that Rambus’s solution will de-
liver a tenfold increase in component
throughput. A single Rambus DRAM
(RDRAM) delivers up to “500 million
bytes per second on a standard PC over a
narrow, high-speed bus,” he said. The
company expects to capture more than 50
percent of the DRAM market by 1997.
Tate adds that the company’s solution uses
fewer ICs and a modular system.

The problem Rambus addresses is well
known to systems designers: The data
transfer rate of memory ICs lags behind a
processor’s ability to handle data. Although
DRAM densities have increased. DRAM
performance has improved only marginal-
ly. Because of this, systems designers have
resorted to complex workarounds of the
bottleneck by using multilevel memory
hierarchies, with Level 2 static RAM
(SRAM) caches and cache controllers.
And as display resolutions increase and
customers clamor for true color, costs are
driven up due to the memory needed to
supply pixels at a high rate for a flicker-

free display. Animation graphics and video
also require high data transfer rates to dis-
play images in real time. All these re-
quirements have resulted in complex ar-
chitectures that use specialized multiport
DRAMs or video RAMs (VRAMs) to
maintain the high data transfer rates.

Rambus replaces all these subsystems
with a solution made up of masters, slaves,
and a narrow, high-speed bus. Rambus en-
gineers have developed a bus that’s | byte
(9 bits) wide and capable of transferring
data at 500 MBps by using both edges of a
250-MHz clock. Masters and slaves con-
nect to the printed-circuit board via a sim-
ple 32-pin interface. Small signal swings
replace conventional. noisy TTL signals
and operate in a controlled-impedance
transmission-line environment. the com-
pany says.

Rambus says that its design will elimi-
nate the need for Level 2 SRAM caches.
cache controllers, and today’s VRAM.
Toshiba, Fujitsu, and NEC have already
agreed to become Rambus interface li-
censees.

Tate predicts that RDRAMSs will enable
designers to jump from 8-bit VGA 256-
color palettes to low-cost 24-bit true-color
graphics. But he admits that there are still
barriers to the Rambus vision. “You’re not
going to do animated graphics on today’s
monochrome displays.” Nevertheless,
Rambus may provide a solution that will
accelerate the progression toward true
video PCs.

—D. L. Andrews

BSDI: Unixlike and Free of AT&T

To a cheering audience of 1000 Usenix
conference attendees. former SunSoft
employee Rob Kolstad announced his new
company, BSDI (Falls Church, VA), and
its new product, a Berkeley Unix—com-
patible operating system for 386 and 486
PCs. The Unixlike software. called
BSD/386, is 100 percent free of AT&T
code and licenses, which means it costs
less: Including the kernel and full source
code, it sells for $995. A binary-only (i.e.,
non-source code) version should be avail-
able in the third quarter of this year for
$500.

BSD/386 is a complete operating sys-
tem that is compatible with BSD 4.3 with
BSD 4.2 networking. It includes TCP/IP,
X Window System [ 1.5, Posix functions,
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ANSIC,C++, troff, Tex,and areim-
plementation of Sun’s Network File Sys-
tem. It supports more than a dozen popu-
lar Super VGA cards, most mice, and
SCSI, IDE, and ESDI controllers. To use it,
you’ll need a 386 or higher PC with 4 MB
of RAM and a 100-MB hard drive. By the
third quarter, BSD/386 will be able to run
all SCO Unix applications without a hitch,
BSDI says.

The product is the result of years of eftort
by the Unix community to create a widely
available, AT&T-code-free Unix work-
alike. The crowd responded to Kolstad’s
presentation with great enthusiasm, ap-
plauding and cheering each member of his
team.

—Ben Smith

NANOBYTES

It wasn't quite the same as Dire
Straits front man Mark Knopfler
singing about moving refrigerators
and color TVs,
but as BSDI
program man-
ager Rob Kol-
stad explained
all the various
licensing op-
tions of his com-
pany’s Unixlike
BSD/386 soft-

ware. he said with his usual wit,

“I'm Crazy Rob. I've gotta move
these kernels.” O

At Buscon/92-West in Long Beach.
California, IBM showed a technol-
ogy demonstration of streaming data
approaching a 160-MBps data
transfer peak. The demonstration
used a modified RISC System/6000
deskside unit and a bus-master
adapter card on the Micro Channel
bus, both developed specifically for
the demonstration. O]

At UniForum, DEC announced ver-
sion 1.0 of DEC OSF/1. what the
company calls the “first production
version™ of the Open Software
Foundation operating system. Users
can’t install this system, which is a
developer’s version, scheduled to
ship last month. The end-user plat-
form will be version 2.0. due in the
second half of the year. [J

At the recent National Association
of Music Merchants International
Mus:c Market show, Passport De-
signs (Half Moon Bay, CA) an-
nounced a preliminary version of
Producer. which the company calls
“integrated digital audio and MIDI
soundtrack software.” The software.
the first version of which will run
on the Mac. will integrate computer
animation, graphics. titling, laser
discs. video, CD-ROM. MIDI, sam-
plers, sound cards. and soundtrack
software. The company also plans
a Windows version. Passport says
that the main use of Producer is as a
media integration tool. accepting
iputs from many sources and let-
ting vou build a final product. O



» The Widest Range of 32-bit Intel x86 Platforms
32-bit DOS, 32-bit Windows, 05/2 2.0, AutoCAD ADS

» The Industry’s Leading Code Optimizer
Advanced global optimizer with new 486 optimizations

» The Most Comprehensive Toolset
Debugger, profiler, protected-mode compiler and finker,
32-bit DCS extender-with Toyalty-free tun-time, licensed
components frgm- Microsoft SBK, - and midrs

» The Best Value in 32-Bit Tools: $895*

Unleash 32-hit Power!

WATCOM C9.0/386 lets you exploit the two key 32-bit
performance benefits. The 32-bit flat memory model
simplifies memory management and lets applications address
beyond the 640K limit. Powerful 32-bit instruction processing
delivers a significant speed advantage: typically at least a 2x
speedup.

You Get:

> 100% ANSI and SAA compatible: C9.0/386 passes all Plum Hall
Validation Suite tests

> Extensive Microsoft compatibility simplifies porting of 16-bit code

» Royalty-free run-time for 32-bit DOS, Windows and OS/2 apps

» Comprehensive toolset includes debugger, linker, profiler and more

» DOS extender support for Rational, Phar Lap and Ergo

» Run-time compatible with WATCOM FORTRAN 77/386

32-bit DOS support includes the DOS/4GW 32-bit DOS extender by
Rational Systems with royalty-free runtime license
P Virtual Memory support up to 32Mb

32-bit Windows support enables development and debugging of
true 32-bit GUI applications and DLL.
» Includes licensed Microsoft SDK components

32-bit 0S/2 2.0 support includes development for multiple target
environments including O$/2 2.0, 32-bit DOS and 32-bit Windows

> Access to full 02 2.0 APl including Presentation Manager

P> Integrated with IBM Workframe/2 Environment

AutoCAD ADS and ADI Development: Everything you need to
develop and debug ADS and ADI applications for AutoCAD Release 11

Novell’s Network C for NIM's SDK includes C/386

COMPUTER @ comrutan
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The Industry’s
Choice.

Autodesk, Robert Wenig, Manager, AutoCAD for Windows:
“At Autodesk, we're using WATCOM C/386 in the development
of strategic new products since it gives us a competitive edge
through early access to new technologies We also highly
recommend WATCOM C/386 to third party AutoCAD add-on
(ADS and ADI) developers.”

Fox Software, David Fuiton, President: “FoxPro 2.0 itself is
written in WATCOM C, and takes advantage of its many superior
features. Optimizing for either speed or compactness is not
uncommon, but to accomplish both was quite remarkable.”

GO, Robert Carr; Vice President of Software: “After looking at the
32-bit Intel 80x86 tools available in the industry, WATCOM C was
the best choice. Key factors in our decision were performance,
functionality, reliability and technical support.”

IBM, Jobn Soyring, Director of 0S/2 Software Developer Programs:
“IBM and WATCOM are working together closely to integrate these
compilers with the 08/2 2.0 Programmer’s Workbench.”

Lotus, David Reed, Chief Scientist and Vice President, Pen-Based
Applications: “In new product development we’re working with
WATCOM C because of superior code optimization, responsive
support, and timely delivery of technologies important to us like
p-code and support for GO Corp’s. PenPoint.”

Novell, Nancy Woodward, VP and G.M, Development Products:
“We searched the industry for the best 386 C compiler technology
to incorporate with our developer toolkits. Our choice was
WATCOM.”

1-800-265-4555

The Leader in 32-bit Development Tools

415 Phillip Street, Waterloo, Ontario, Canada, Telephone: (519) 886-3700, Fax: (519) 747-4971. * Price does not include freight and
taxes where applicable. Authosized dealers may sell for less. WATOOM C and Lightnin § Oevice are trademarks of WATCOM Systens
Inc 00$/4G and 00S/16M are tragemarks of Rational Systems Inc. Other trademark-. are the properties of their respective ownets
Copyright 1992 WATCOM Products inc
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Spreadsheet Could Boost PenPoint

t-Hand, a spreadsheet developed for

Go Corp.’s PenPoint operating sys-
tem for pen-based computers, could be the
first application to validate the PenPoint
platform. Developed under the direction
of Dan Bricklin, vice president of devel-
opment for Slate (Scottsdale, AZ), the pro-
gram fully exploits the advantages of pen
computing.

Bricklin gave this reporter a preview of
At-Hand running on a prototype pen-based
machine from Samsung. Instead of using a
traditional spreadsheet’s edit line to enter
labels and values, you just write directly
into cells using the stylus. At-Hand offers
a 256- by 8192-cell grid, immediate ac-
cess to 90 built-in functions, and 15 types
of charts and graphs. Bricklin described
the language as “BASIC-like...but it
knows about spreadsheet primitives such
as cells and ranges.”

At-Hand reads and writes WK1 (Lotus

1-2-3) and XLS (Excel) files. In a typical
scenario, Bricklin says. users will trans-
fer files to and from their pen and desk-
top systems. When At-Hand files are sent
to the desktop, the program provides a
choice of export formats. Of course, it sup-
ports PenPoint’s standard gestures and
connectivity and recognizes handwriting,
with optional deferred recognition. It also
incorporates an extensible graphics lan-
guage that lets corporate developers im-
prove the spreadsheet’s graphing capabil-
ity by creating specialized graph types.
The software uses 1.5 MB of hard disk
space and requires only about 500 KB of
RAM to run. Although it is scheduled to
ship in the second quarter of this year ata
list price of $295, At-Hand product man-
ager Lisa Underkoffler cautions that the
schedule is dependent on Go’s releasing
PenPoint.
—D. L. Andrews

RFI Problems Plague Pen Systems

M assive increases in RFI from pen-
based computers are causing the
FCC to rethink its testing procedures; it
has already delayed the release of at least
one pen-based system. The RFI problem
doesn’t pose a health threat to users, but it
does mean that some of the cagerly await-
ed pen-based designs will be later to mar-
ket than expected because of redesigns.

The problem is that when you place your
hand close to the screen of an operating
pen-based computer, the RFI the computer
produces increases enormously. Since all
pen-based systems involve writing on the
screen with a stylus, that increase occurs
with normal use of the system.

Charles N. Cobbs, chief of the FCC’s
equipment and authorization branch

Apple and Sharp May Be

Consumer Market

N ow that Apple chairman and CEO
John Sculley has said that Apple will
enter the consumer electronics market, ob-
servers have wondered what products the
company will offer. Sculley told attendees
at the semiannual Consumer Electronics
Show that Apple will enter the “digital
consumer information products sector of
the consumer electronics industry” and re-
iterated Apple’s interest in the technology
of Personal Digital Assistants.
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(Columbia, MD), says that the emissions
increase can be as much as 15 dB. “This is
not like tripping over a curb, it’s like fal-
ling over a cliff.” Cobbs says. “We
couldn’t let that go.”

Essentially, the human body serves as
an antenna to radiate additional energy
from the computer. The radiation is not
dangerous to people, but it is enough to
interfere with electronic equipment.

The problem was unexpected because the
FCC’s current test standards don’t allow
for a user’s effect on the system RFI. Asa
result, the manufacturers weren’t looking
for those effects in their designs. The first
company to get caught with this problem
was NCR and its 3125 pen system.

—Rick Cook

Paired Up in the

Sculley also said that Apple has worked
this year to establish relationships with
several leading consumer-electronics com-
panies. Sony may be the company that
comes to mind as first choice for a part-
nership, but sources say that Apple will
work with Sharp on CD-based devices,
which may already be built. Longtime
Apple partner Frogdesign may also have
had a hand in the devices’ design.

—Larry Loeb

NANOBYTES

When you see this man’s face, think
of QuickTime. In his keynote ad-
dress at the MacWorld Expo show,
Apple chairman
and CEO John
Sculley said that
what people would
remember the most
about his time at
Apple is Quick-
Time—even more
than the Mac-

intosh. OJ

It’s also now clear that Apple thinks
QuickTime will influence platforms
other than the Mac. At the show,
Apple announced plans to bring the
benefits of QuickTime to other
computing environments such as
DOS. Silicon Graphics, DEC. and
Cray Research. To further extend
the adoption of Apple’s Movie file
format, Corel Systems is develop-
ing a file format translator to be
shipped with the QuickTime Starter
Kit, 2 product for those who want
to explore the capabilities of Quick-
Time. The Corel utility will allow
the conversion of popular DOS and
Windows format presentations,
graphics, and animation files into
QuickTime movies. Apple wants
QuickTime to be the cross-platform
method for personal computers o
handle multimedia. O

At NetWorld, CE Software an-
nounced QuickMail for MHS
(Message Handling Services).
which the company says will pro-
vide Novell network users with
“similar functionality and flexibil-
ity” to the QuickMail product for
the Mac. Previous versions of
QuickMail supported Macs and
PCs. but they required both a Mac
server and an AppleShare network.
The planned new version will pro-
vide native NetWare MHS sup-
port for the Macintosh. [

Apple is reportedly working on new
technology that lets people control
off-the-shelf Macs using ordinary
spoken language. The technology
may be used in future consumer
products. CJ



NEC introduces
a 486 series
that has a
built-in survival
Instinct.




Next time you need a mission-
critical PC or network server,
heres something you might
want to think about: NEC

is one of a handful of
companies that have
received the Deming

Award, the highest

honor bestowed in the

quality assurance

field, on five

separate

occasions.

C and C

NEC's new PowerMate
Express Series.

A lesson in survival
and security.

Imagine a line of affordable 486
PCs and towers that is completely
modular and upgradable.

Now imagine how secure you'd
feel in your decision to purchase
such a system. A system that
would not only meet your needs
today, but also adapt to changing
technologies.

We adapt to your environment.

With NEC’s new PowerMate’
Express™ Series, you get total sub-
system modularity and scalability,
including CPU, memory,
video, disk subsystems, and
EISA option slots at no
extra cost. All working
in balance with each
other. And flexible
enough for your particular needs.

An easy-open chassis design,
featuring thumb screws and snap-in
device rails, gives you convenient
access to all internal subsystems.
Standard SIMM sockets—16 of

them—provide for easy,
inexpensive memory
expansion.

You can add an
MIS-preferred EISA
SCSI host adaptor.
And choose from three video
options—Base VGA, 1024 VGA,
even BITBLT EVGA for graphics-
intensive applications.

In short, you can configure your
system exactly the way you want it.

128-bit memory path gives us
quicker reflexes.

Instead of the traditional 32-bit
memory path, our PCs have one
that’s four times as wide, guaran-
teeing you O-wait state

performance even

at faster processor
speeds. Giving you

the ability to handle

data-intensive
applications or
networking
demands with ease.

Our best feature hasn’t been
invented yet.

Perhaps the best feature of the
PowerMate Express Series is its
ability to reduce the possibility of
your system becoming obsolete
soon after you buy it.

SugQesied reted pce
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Our CPU
scalability

starts at
486SX/20 for
only $2,999* and
goes up through
486SX/25, 486/33,
and beyond.

All at affordable
prices.
What’s more, our
modular systems are ready for
the next generation of Intel®
microprocessors, and adaptable to
new developments in video and
memory technologies.

We can take the heat.

We’ve given each of our PCs
generous power supplies to handle
even the most power-hungry
components. As well as a three-
or four-fan array, to enable
your system to keep cool—and
keep working—under any amount
of pressure.

Proof that a well-balanced
system is a weapon.

Scalability. And balance. In the
end, that’s what distinguishes our

Because f is the way you want to go.

486 computers from others in
their class.

Just look at a side-by-side com-
parison of our features versus
COMPAQ’s and AST’s.

We think it’s further proof that
investing in a PowerMate Express
Series PC or tower could very well
be one of the best decisions you’ll
ever make,

A decision that will help you
survive in today’s business
environment. And tomorrow’s.

N comeag asT
Desktops: iprose Dusktegs Sectos Nevee —
Towers o Armapaiy Lot .
16 ‘. ‘.
1 8 SIMM sockets = e =
standard
16 ‘. ‘ NEC
6 6 s AST
2. Maximum RAM Rl _ N
1}
| n “ 0 NEC
2768 1GB 420MB NEC
3. tnternal hard-drive
* “an an 2408 e
285w 240w 167w NEC
4. Power supply Dt T S =
W 155w oW NEC
3 1 l NEC
3. tnternal fans — — =
4 3 2 NEC
Yes No No NEC
6. Snap-in device rails — -
Yoo Mo No NEC

Dete DSOT On MAARCI LA -SODMD Speccatons
For more information, call 1-800 NEC-INFO
(in Canada, 1-800-343-4418), or NEC FastFacts
at 1-800-366-0476, #XPRESS (977377), for

immediate literature.
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Microsoft and Intel Team Up on Portable Power

U ntil computer hardware gets less en-
ergy-hungry, the only way to cut pow-
er use in portable machines will be through
better software tricks. Microsoft and Intel
have now created a suite of technologies,
called the Portable Computing Initiative,
that are intended to do just that. By match-
ing operating-system features with the spe-
cial hardware of portables, the two com-
panies aim to improve the efficiency of
mobile computing.

The Portable Computing Initiative en-
compasses several efforts, including
putting system software in ROM instead of
on disk, developing drivers for PCMCIA
solid-state storage cards, and building a
simple data transfer utility into DOS.

The most innovative development is
called Advanced Power Management
(APM), which gives applications the abil-
ity to tell the hardware when it doesn’t
need certain system resources, such as 1/O
ports; this will let programs help the sys-
tem save energy. Most power management

today is performed only at the system lev-
el, without regard to program state.

According to Microsoft, Windows and
many applications are idle 50 percent to
75 percent of the time, waiting for user in-
put or other system events. By providing
an application programming interface
(API) through which compliant programs
can write to the system BIOS and say that
they are idle, you can cut power usage by
as much as 25 percent, Microsoft says.
Not only can the system be intelligently
shut down, but it can also select peripher-
als or add-ins. The APM scheme is de-
fined independently of the CPU, chip set,
and operating system.

Why use an APl instead of building these
features directly into the operating sys-
tem? Unlike in the Mac world, where vir-
tually all software interacts with the system
through defined system calls, many DOS
programs bypass the operating system and
interact directly with firmware.

—Owen Linderholm

Headland’s Cache Enhancement Chip Set

Optimizes the 486

eadland Technology (Fremont, CA)

has introduced a chip set with cache-
enhancement features that optimizes the
performance of the 486 processor’s inter-
nal cache. The company says that the ben-
efit of the HTK340 chip set is that the
processor never has to wait for write oper-
ations, resulting in improved system per-
formance.

As Headland describes it, the significant
performance determinate, on the system
level, of the 486 is efficiency in memory
write operations. Headland says its ad-
vanced features eliminate the write bot-
tleneck by integrating a four-level-deep
write buffer with out-of-order operations
and byte gathering. The company tries to
eliminate the DRAM write bottleneck by
assembling 8- and 16-bit writes and writ-

ing them as 32-bit writes, and by allow-
ing out-of-order operations while main-
taining the integrity of the data.

Headland claims a twofoid to fourfold
improvement in DRAM write operation
efficiency. Like the first member of this
family, the HTK320 386DX chip set, the
HTK340 is a two-chip set that includes an
ISA bus controller chip and a memory con-
troller unit. A Headland product line man-
ager adnitted that the improvement of-
fered by the chip set isn’t all that evident
with low-level benchmarks. It shows up
more on “complex, real-world” bench-
marks.

The chip set supports frequencies of up to
33 MHz. It will cost $45 each in quantities
of 1000.

—Ken Sheldon

C&T Quits Multiprocessor Business

c hips & Technologies is pulling out of
the multiprocessing chip-set business.
Saying the market is too small, the com-
pany has announced that it will try to sell
off its M/PAX architecture and technol-
ogy, which can tie together as many as six
386 or 486 processors in a LAN server.
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C&T was the only company left trying to
make money as a merchant supplier of
multiprocessing chip sets. Most multi-
processing servers, such as the System-
pro from Compag, use proprietary de-
signs. B

—Rick Cook

NANOBYTES

To reduce use of the power-hungry
hard drive. Microsoft has developed
a4 ROM-based version of DOS 5.0,
and it’s now shipping. The compa-
ny also says it has created scalable
versions of DOS 5.0 that take up
less RAM in exchange for reduced
functionality. One tiny 4-KB ver-
sion of COMMAND.COM lets a
system run DOS programs but not
perform any other functions. This
will be especially useful for palm-
tops with limited memory and that
only need to launch programs. [J

Slate vice president Dan Bricklin
predicts that in two years some pen-
based computers will retail for under
$1000. The same
systems today
can cost as much
as $5000, if you
can find one.
Bricklin said that
pen-based sys-
. tems running Pen-
D Point are current-
Iy “scarcer than hens’ teeth.”
After a pause, he added, “Actually,
there are a lot more hens’ teeth in
the world.” O

Specular International (Amherst.
MA) is working on a tool for re-
ducing the time required for ren-
dering graphics images. A new pro-
gram called BackBurner lets you
render a single image on multiple
Mucs by dispersing rendering tasks
over Ethernet or AppleTalk net-
works and relegating the most in-
tensive rendering duties to the
fastest available machines. Back-
Burner must be used with Infini-D,
Specular’s 3-D rendering. model-
ing, and animation software. Pric-
ing has not been determined. O

The great baseball player Satchel
Paige once said. “Don’t look back—
something may be gaining on you.”
Intel must feel that way sometimes
about AMD. AMD is developing a
486 and a 33-MHz version of the
Am386SX. which will be manufac-
tured with an advanced 0.7-micron
CMOS process that allows low
power operation. B



The Borland Visions Video Series
Now the easiest way to learn software!

Borland makes learning fun

Now there’s a faster, easier and more entertaining way to gain
proﬁcnency in today’s top software and advanced technology. In a

w» matter of hours, you can master
all the concepts presented.
You're taught exactly what you
want to learn. And it’s all self-
paced, so you can learn when and
where it's convenient for you.

Learn from
David i Borland's languag the experts
ambassador, makes leaning software fun! Taught by interna-

tionally recognized experts, each videotape training

course provides a thorough and fun way to learn,

using easy-to-understand examples presented in clear,
everyday language. Lively presentation is further

enhanced by state-of-the-art production techniques and exciting

“Borland clearly invested a lot of care
in this project, and the result is an
excellent example of what a multimedia
cmmemnachnevewhmdoncﬁght
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animation graphics. Easy-to-follow workbooks written by
recognized authorities solidify the concepts. And, in many cases,
free sample source code is included so you can get off to a fast start
by simply plugging it into your application.

Ideal for everyone who uses a PC

Programmers, developers, MIS, department managers—nearly
anyone who uses a PC can benefit trom the Borland Visions Video
Series. Every videotape is a complete, step-by-step tutorial.

So whether it’s understanding what Object-
Oriented Programming is all about or
learning how to best manage corporate data,
Borland has a video for you. Most of all, it’s
fun. Order today!

Every video training package under $100!

World of ObjectVision
Leam to create your own Windows applications
without programming. With ObjectVision® it's easy,
and this clear videotape with sample applications
makes it even easier. Now everyone from non-
programmers just getting started . . . to developers
looking for faster application prototyping can create
their own Windows applications in g5
no time. Hosted by John Mandell. Sample $39
ObjectVision applications included. 85 minutes.

WORD OF
OMECTVISION

Learn Programming Today

with Turbo Pascal

Did you ever wish you had the power to program
your own computer and write your own programs?
Easy videotape instructions, workbook and sample
programs will teach you how to write programs

in record time. Perfect for the
beginning programmer. Hosted

The Award-winning
World of C++

World of C++is the easy way for
the experienced C programmer to
step up to C++ and the power of

Object-Oriented Programming,
With 21 lively video lessons, David
Intersimone gives you a solid

understanding of how C++ works, and how you can
use it to streamline your
programs and speed I $9995
through development only
cycles. Comes complete
with videotape, workbook and sample source code
Workbook written by Bruce Eckel. 120 minutes.
“The combination [of video, workbook and
source code] . . . is the best introduction I've
ever seen to any complex language.”

Jerry Pournell, BYTE, December 1991

by Zack Urlocker. Workbook written by Keith

$6995

World of ObjectWindows for
Turbo Pascal

The ObjectWindows™ application framework
provides easy-to-add-on Windows user
interfaces for Turbo Pascal® This complete
training package will show you how to get the

most out of this cutting-edge $ 9 995

technology in the shortest
amount of time. Hosted by David Intersimone.

Workbook written by Tom Swan. Sample source code included.
120 minutes.

World of ObjectWindows

for C++

Now C++ programmers can skip the tedious
chore of writing Windows user interfaces—with
just a few lines of code you can add the robust
ObjectWindows application framework to your
application. Two videotapes, workbook and

source code make it easy to get
$99°

‘mu

up to speed fast in Windows. Hosted by David
Intersimone. Workbook written by Tom Swan.
120 minutes.

Now, with an order over $30, you get

Weiskamp. 90 minutes.

t  World of Objects or World of Database
i World of Database I Management absolutely FREE!
Wideo Jly  Management .. M World of Objects I To order, and get your free video,
information is power, Leam | O Philippe Kanandhisspecial | g@@ your dealer or call now,
the latest concepts in [ g‘;‘*}‘:;}:‘;? ppuon p:s ggue:(.ed;our | |
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manage corporate information
in the mostrg?ﬁciem and $1 995 insight for everyone. 20 minutes.

profitable way, this videotape
is a must-see. Hosted by Philippe Kahn.

29 minutes.
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Suggested retail prices. All prices are in U.S. dollars. Dealer prices may vary. Copyright © 1992 Borland International, Inc. All rights reserved. All Borland products are trademarks of Borland International, Inc. 8! 1481
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Windows 3.1
Is Ready to Roll

After a long gestation

period, Windows 3.1
has matured into a

solid product that fixes

past prbbléms and

introduces mainstreani
PC users to multimedia

JON UDELL

Scalable fonts, compound documents, and mul-
timedia support are headline attractions, but the
Windows 3.1 story doesn’t end there. A great
many fixes and refinements—none revolution-
ary—conspire to make version 3.1 a faster,
friendlier, and stabler system. You’ll notice im-
provements as soon as you launch Setup. Fol-
lowing an optional tutorial, you can take the
“express” or “custom” route. Choose the latter,
and you specify the games, wallpaper, and ac-
cessories you want and skip the rest. (The mul-
timedia subsystem is not optional, however.)

You'll notice longer lists of supported display adapters, printers, and networks. The
standard display drivers now include Texas Instruments Graphics Architecture,

Write - OLE WRI

1 Embedded picture

Paintbrush Image

2 Linked picture

Paintbrush Image
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Objects embedded in or linked to a Write document launch their creators when you

double-click on them. It looks easy, but you may be surprised at what happens when
you save, copy, or print the document. OLE breaks important new ground but raises
thorny user-interface issues.
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Extended Graphics Array, 8514/A, and a
generic Super VGA (800 by 600 pixels
with 16 colors).

Something that most users won'’t see, but
that [ appreciate, is Setup’s more intelligent
handling of network installation. The new
Setup /A option streamlines the process
of loading a site-licensed copy of Win-
dows onto a network drive and marking
the files read-only. Tweak a few lines in a
Setup file, and you can present users with
shared Program Manager groups contain-
ing only the applications you want them to
run, while crippling Program Manager's
ability to launch unauthorized software or
to create new groups and items.

Serious network administrators still have
plenty of reasons to lean on advanced util-
ities like Windows Workstation from Au-
tomated Design Systems. But those who
rightly complained about LAN installa-
tion of Windows 3.0 will find version 3.1
more cooperative.

Printing with TrueType

TrueType isn’t just an Adobe Type Man-
ager clone. On your screen, the two tech-
nologies produce similar results—fonts
that scale cleanly. But TrueType’s superb
printer support transcends what ATM of-
fers. If you have a Hewlett-Packard Laser-
Jet Series 11 and you don’t have HP soft
fonts, or don’t have them installed prop-
erly, ATM can create pages that match
what you see on-screen only by cranking
out huge bit maps that clog your network
and take forever to print. TrueType, on the
other hand, conjures up the downloadable
fonts on the fly. It’s fast, convenient, and
utterly transparent.

The same technique works with Post-
Script printers: TrueType can manufac-
ture unhinted Adobe Type | fonts on the
fly. If you inspect the PostScript code
that's generated, you’ll see that the driver
cleverly defines only the characters actu-
ally used in the print job. You can also
send bit maps, or, if you know that the
printer has an Adobe font whose metrics
match those of a TrueType font, you can
just invoke the printer fonts directly.

Choose Your Mode

Windows 3.1 abandons the vestigial real
mode. Users won’t mourn its passing—
version 3.0 would run on an 8086, but not
happily—and programmers will breathe a
collective sigh of relief. That leaves stan-
dard mode for 286 and low-end 386 ma-
chines and enhanced mode for 386/486



It Talks, It Sings,
s Multimedia Windows

indows 3.1 seems like much
more than a point release. But
one crucial piece of it—multi-
media support—hit the streets
several months before its commercial
release. The Windows Multimedia Ex-
tensions are part of the Multimedia PC
specification (see “The Multimedia PC:
High-Powered Sight and Sound on
Your Desk,” February BYTE). With
version 3.1, the software side of MPC
becomes a standard part of Windows.
What the extensions buy you de-
pends largely on your configuration.
The most accessible addition is audio.
1€ you have an audio I/O card like Cre-
ative Labs™ Sound Blaster Pro. the new
routines and applications in version 3.1
will let you record and play digitized
sound. If your audio card supports
MIDIL. or you have a component MIDI
device that's compatible with Roland’s
MPU-401. version 3.1 will let you
record and play MIDI data. The Multi-
n-edia Extensions are, not surprisingly.
extensible. so in addition to audio and
MIDI, they support the following me-
dia types: CD audio, videodisc. video
overlay. and animation. Each of these
lypes (except animation) requires ad-
ditional hardware and, in most cases,
drivers supplied by vendors.
In a way, animation requires addi-
tional hardware, t0o: a Mac. which is

Tom Yager

now the only way to create an MPC-
compatible animation. Suppart for full-
motion (digital) video (using the “dig-
italvideo™ media tvpe) is expected
shortly. and there are also reserved (but
not supported) media types called dat.
scanner, ver, and other. [ dan’t know
what an “other™ does. but the rest of
the names are self-explanatory.

Some of tne media types are cov-
ered by their own low-level program-
ming calls. For same operatians, such
as MIDI recording. it helps 10 have the
most direct control possible. But the
heart of the multimedia programming
suppuort is the Media Control Interface.
This is a well thought-out. high-level
function-call interface to a command
interpreter. An MCI command string
includes @ command, a target device.
and arguments. The interpreter routes
the command to the appropriate han-
dler tor the specified device.

The result is readable code and
straightlorward addition of new media
tvpes to existing applications. The
string interface also works well with
alternative Windows programming cn-
vironments like ToolBook. Those of
us who work in C need Microsoft's
Multimedia Development Kit. which
requires a CD-ROM drnive and the Win-
dows Software Development Kit.

MCI's command struclture is pat-

terned after a tape transport. Commands
supported by most devices include
open. play. and pause. The first two are
all that’s required to get most media
types to play or display their output.
Here is one that plays a digital audio
file called WILLIAM. WAV

opa2n ysounds\william.wav
type waveaudio alias kill
play bill

The alias simply gives you an easier
way 10 reference the open file. Piaying
a MIDI file. an animation. a track on
an audio CD, or any of the other sup-
ported media types is no more difticult
than this. and digital video and other
future types will follow the same com-
mand format.

It you're not a programmer. the fact
that MCl1 is so easy to write helps you
as well. MPC-compatible software will
become available rapidly because MC]
is such a cinch to learn and use. Mi-
crosoft probably hopes you'l! see all
the multimedia stuft in version 3.1 and
run out and buy an MPC upgrade kit.
Maybe that’s not such a bad idea.

Tom Yuager is a BYTE technical editor
and director of the Multimedia Lab.
e can be contacted on BIX as
Ctyager.”

workstations with 2 MB or more. Version
3.1 will run in standard mode in the pres-
ence of DOS 5.0°s EMM386 memory
manager. something that version 3.0 re-
fused to do. But users who have favored
standard mode even on high-end hardware
might want to reconsider that policy in
light of version 3.1°s enhanced mode.

The virtual memory manager has been
overhauled. and disk /O benefits from a
new 32-bit virtual device driver that works
with Western Digital and compatible hard
drive controllers. A performance boost,
not mode-dependent. comes from the new
Smartdrive. Caching both reads and writes,
it keeps my disk noticeably quicter than
its version 3.0 counterpart.

Keep on Keeping On
As a DOS multitasker, version 3.0°s reach
often exceeded its grasp—it encouraged
you to try things that either wouldn't work
or wouldn't work reliably. This wasn’t
surprising. given the sandy DOS founda-
tion on which Windows builds its airy su-
persiructure of virtual machines (VMs).
What has pleasantly surprised me about
version 3.1 is that, although the basic ar-
chitecture hasn't really changed. DOS mul-
titasking does work a whotle lot better. Pre-
liminary CPU and screen 1/O benchmarks
peg version 3.1 VMs well ahead of their
version 3.0 counterparts. And the Y Ms are
much more stable. Incidentally, version
3.1 can handle 96010-bps serial communi-

caiions, exen in the background.
Matching some of OS/2 2.0°s features,
windowed VMs now provide DOS mouse
support and offer a variety ot alternative
fonts. An .INI file remembers the size and
location of windowed DOS programs.
Windows now traps the three-fingered
saluie. Press Cirl-Alt-Del. and version 3.1
prompts you to continue the current DOS
(or Windows) task. Kill it, or actually re-
boot. If you pull the plug on a DOS task in
this sincation, Windows shuts it down with-
out the scary termination message.
According to Microsoft. Windows does
a sanity check to see if DOS seems healthy.
Even so, a rogue DOS task can subltly alter
low memory and bring down the whole

APRIL 1992 « BYTE 35



NEWS

FIRST IMPRESSIONS

system. Does that matter? In practice, it
may not. I think many users just want Win-
dows to run their important DOS programs
“well enough,” and version 3.1 meets that
criterion better than version 3.0 did.

If a Windows task meets with misfor-
tune—at your hands or in the form of what
used to be called an unrecoverable appli-
cations error—you’re in better shape than
before. Windows again performs a sanity
check, this time on its own data structures,
and, according to Microsoft, it can even
repair damage so the system can continue
safely.

Additional lines of defense include
stricter parameter checking (both at run
time and in the Windows header file), more
informative error messages when protec-
tion faults do occur, and a postmortem util-
ity (Dr. Watson) that records Windows’
state and the user’s description of the ac-
tions leading to the fault.

Given that Windows and its tasks still
share one local descriptor table in version
3.1, protected mode isn’t as bulletproof as
in Unix or OS/2. But the pragmatic ap-
proach that Microsoft has taken—manag-
ing faults both proactively and reactive-
ly—should help matters a lot.

On the Applications Front

Most Windows 3.0 applications I tried ran
happily under version 3.1, including Page-
Maker, CorelDraw, Picture Publisher, Per-
suasion, Turbo Pascal for Windows,Word
for Windows, and Excel. As you’d expect,
[ ran into some programs that will require
maintenance upgrades, including Power-
Builder, Quest, and WinSleuth Profes-
sional. In general, however, your transi-
tion shouldn’t be traumatic.

Old chestnuts like File Manager, Write,
and Paintbrush improve in a variety of
ways. For starters, they now exploit com-
mon dialog boxes for opening and saving
files, selecting fonts, and printing. Mac
programmers who have used SFGetFile
and SFPutFile for years will find it
amusing that Windows is only just now
getting into the act. Still, better later than
never.

File Manager now presents directory
trees in a more useful double-pane format
and reads in directories much faster. While
it was formerly unusable on large network
drives, it has become a handy tool for
browsing and disk grooming. File Man-
ager is also the source of version 3.1’s new
drag-and-drop behavior. You can drag files
out of File Manager’s window and drop
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them onto Print Manager, onto iconized
applications, or into open application win-
dows. To print in this manner, the docu-
ment you drop must be associated with an
application that must define a print com-
mand in the new system registration data-
base.

An even more interesting thing happens
when you drop a .BMP file onto an open
Write document. Windows thinks for a
minute, and a Paintbrush icon appears in
the file. When you double-click on it,
Paintbrush launches and loads the bit map.
You've just used drag-and-drop to embed
a reference to one document inside anoth-
er. Behind the scenes, Windows ran a tool
called Packager to specify the embedded
object’s appearance (the Paintbrush icon)
and its content (the reference to the .BMP
file). Welcome to the weird, wonderful
world of Object Linking and Embedding
(OLE).

Everybody Say OLE

The version 3.1 accessories include OLE
servers (Paintbrush and SoundEdit) and
OLE clients (Write and CardFile). Other
applications that formerly rolled their own
OLE but can interoperate with the OLE
libraries shipped with version 3.1 include
Word, Excel, and Ami Pro.

The Write document in the screen con-
tains a series of embedded and linked ob-
jects. The two Paintbrush images appear
identical, but they aren’t. The first, an em-
bedded object, resides anonymously with-
in the Write document. The second, a
linked object, takes up the same amount
of space in the Write document but refers
to a named Paintbrush file. In both cases,
double-clicking on the object launches
Paintbrush. But the embedded object is
accessible only via Write; the linked object
can also be reached by loading its corre-
sponding file into Paintbrush.

In addition to the drag-and-drop I’ve al-
ready described, you can embed an object
by pulling a file directly into the client us-
ing the Insert Object command, or by
copying from the server to the Clipboard
and then using the client’s Paste Special
command. To link, you copy from the
server to the Clipboard and use either Paste
Special or Paste Link in the client.

This all sounds simple, and in a way it is,
but it takes a surprisingly long time for all
the implications to sink in. The three fla-
vors of Paste command—Paste, Paste Spe-
cial, and Paste Link—can be confusing,
especially since Paste Special usually lists

a variety of formats the client can use to
render the embedded or linked object. Yet
the results of each of these procedures can
look exactly the same.

Also, those results may or may not be
what you expected. When you paste a
range of cells from a spreadsheet into
Write, you expect to see something that
looks like a spreadsheet—and you do.
When you double-click on the sound ob-
ject, you expect to hear something, and
with a sound board installed, you do. But
when you paste a range of text from Word,
what appears is Word’s icon, not text.
Why? The OLE client library can render
only metafile or bit-map data. Microsoft
has defined a way for an OLE server to
provide an “object handler” that renders
data on its own terms—formatted text, in
the case of Word.

OLE in its current form is a bold exper-
iment. It lacks the network awareness of
Apple’s Publish/Subscribe, begs for a next-
generation file system that is itself some-
how object-oriented, and often doesn’t be-
have the way you’d expect, but it’s a good
start. As programmers learn how to use
the daunting OLE libraries, I think we’ll
see Windows software evolve in fascinat-
ing new directions. @

Jon Udell is a BYTE senior technical edi-
tor at large. You can reach him on BIX as
“judell.”

Windows 3.1
$149; upgrade from Windows 3.0,
$49

System requirements:

Standard mode: 286 or higher with
1 MB of RAM, a mouse, and a
supported monitor.

Enhanced mode: 386 or higher with
2 MB of RAM, a mouse, and a
supported monitor.

Multimedia Extensions: a sound
board and/or a CD-ROM drive.

Microsoft Corp.

1 Microsoft Way

Redmond, WA 98052

(800) 426-9400

(206) 882-8080

fax: (206) 883-8101
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Have Docking
tation, Will Travel

RICH MALLOY

. Last year, Safari Systems, an interesting joint
The NCR 3170 Safari venture of AT&T and the Japanese company

Notebook, with its Marubeni, brought out the Safari NSX/20 note-

" — book (see “IBM and AT&T Enter the Fray of
FingerPoint Mouse, A 386SX Notebook Computers,” August 1991).
signals a new That system went on to win a BYTE Award of

Merit and quite a bit of attention. This year, Sa-
generation of portables fari Systems has been foided into AT&T'’s re-

cent acquisition, NCR. The company has just
introduced a bold new machine, the NCR 3170 Safari Notebook, which may set the
pace for many notebooks to follow.

A Designer Notebook
Like the NSX/20, this new notebook is stylish enough to feel right at home in a de-
signer showroom. But this system wasn’t meant to sit around idly. It seems to have

Photo 1: The NCR 3170 Safari Notebook is similar in style to the award-winning
Safari NSX/20 notebook.
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been purposely designed for three things:
to travel, to run Windows, and to commu-
nicate. Based on the early prototype that I
saw, [ believe it will probably excel at all
three.

For traveling, the system is small and
light (only 5 pounds) and features the bat-
tery-friendly 386SL processor. (You can
also save power by manually setting the
speed to 6 or 12 MHz.) The size of the
notebook is small enough (8 by 11 by 14
inches) to let you fit it into a briefcase with
aream of 8- by 11-inch paper.

To achieve the light weight, the floppy
drive was put into a small external box,
but it will be included in the price of the
system. This arrangement lets you leave
it home if you don’t need it. To comple-
ment the 386SL processor, a power man-
agement system can automatically save
power by cycling the system through four
states: normal (25 MHz), slow (3.125
MHz), sleep (O MHz), and suspend (the
system shuts down and draws only 20 mil-
liamperes).

Although there is no internal floppy
drive, the new Safari system is one of the
first to include a slot for PCMCIA cards.
These cards are used mostly for adding
memory or data storage, but there will soon
be PCMCIA cards that function as net-
work interface cards, 9600-bps modems,
and even wireless modems.

For Windows, the system will feature 2
MB of memory (expandable to 20 MB)
and a 17-millisecond 80-MB hard drive,
which can hold at least a few Windows
applications. A customized version of Win-
dows 3.1 will be included with the ma-
chine, as will a power management—aware
version of DOS 5.0a and an Asymetrix
ToolBook TourGuide. The modifications
to Windows will include such things as
a large mouse pointer for easy use on a
monochrome LCD screen. The 25-MHz
386SL processor with a 64-KB cache (and
socket for a 387SL) ensures that the system
will be powerful enough to handle almost
all Windows tasks easily.

The display is a 9%-inch sidelit triple-su-
pertwist VGA LCD using cold-cathode
fluorescent tubes. The contrast is excel-
lent, even in direct sunlight.

For communications, the NCR 3170 in-
cludes a 2400-bps modem with MNP lev-
el 5 and V.42bis error correction and com-
pression, and 9600-bps send/receive fax
capability. Other ports are standard-size
connectors for one serial and one parallel
device (with enhanced data-transmission
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capabilities), a mouse or keyboard, and a
VGA monitor. On the software side, the
system includes a Windows software pack-
age that allows background connection
with AT&T Mail and BitFax software.

The FingerPoint Mouse

Perhaps the most unusual feature of the
NCR 3170 Safari Notebook is its point-
ing device, the FingerPoint Mouse, which
sits in the lower right corner of the key-
board, where the cursor keys are usually lo-
cated. In fact, the FingerPoint Mouse re-
places the cursor keys, with good results.

The FingerPoint Mouse consists of three
keys that are aligned horizontally. The cen-
ter key is round and about the size of a
penny, and it can tilt in any direction. Tili-
ing it in any direction moves the mouse
in the same direction. The two keys 10 ei-
ther side function like the two mouse keys
on a Microsoft Mouse.

What about the cursor keys? As it hap-
pens, the FingerPoint Mouse can control
either the mouse pointer or the cursor. You
merely press two keys simultaneously to
toggle between the two functions.

How well does the FingerPoint Mouse
work? There are two answers to that ques-
tion. When it is used to control the cursor,
the function is fairly straightforward. In
fact, in some cases it is better—and defi-
nitely more intuitive—than a set of cur-
sor keys. But in mouse mode, the answer
involves some personal taste, which is
usually the case when mice are involved.
Based on an early prototype that I used, I
found the FingerPoint Mouse good for
small precise movements, such as mov-
ing columns of text in a desktop publishing
program.

Opinions on the FingerPoint Mouse will
vary. However, dedicated mouse users will
appreciate the PS/2-style mouse port on
the side of the system.

A Portable Docking Station

A docking station—a desktop device that
attaches to a notebook and provides addi-
tional capabilities—is nothing new. But
for its docking station, Safari has provided
a novel twist: portability. This docking
station is so small that even when it is
mated with the notebook, the entire unit
can still fit inside some briefcases.

This small size belies the capabilities
inside: three bays for peripherals (e.g., a
floppy drive) and two expansion-card slots
(one full-length AT slot and one half-
length XT slot). Depending on how many

Photo 2: The docking station is almost
as portable as the notebook itself. It
weighs only 9 pounds with its batteries.

expansion cards are inserted, there is even
space inside for two nickel-cadmium bat-
teries of the same type that is used by the
notebook. The total size of the unit, in-
cluding notebook and docking station, is
only 12 by 15 by 3 inches. The weight,
loaded with peripherals and two batteries
(plus one in the notebook), is 14 pounds.

Safari envisions the docking station be-
ing outfitted with a CD-ROM drive and
an RF modem. In fact, an RF modem
based on the ARDIS network should be
available around the same time the dock-
ing station is—near the end of this month.

Multiple Communications Options
Perhaps the most useful feature of the new
Safari system is its wide array of commu-
nications capabilities and options. Safari
designers have obviously not been shy
about exploiting the communications ex-
pertise of two of its parent companies,
AT&T and NCR.

As mentioned above, the NCR 3170
comes standard with a fax/data modem
(either 2400 or 9600 bps) and Windows
software for accessing fax messages and
AT&T Mail. Currently, there is an inter-
esting gateway in AT&T Mail that allows
you to send short messages to Telefind
alphanumeric pagers. New wireless mo-
dems, such as the ones mentioned for the
docking station and the PCMCIA slot,
should allow two-way wireless commu-
nication fairly soon.

Two-way wireless communication is
where the NCR connection should come in
handy, with its ARDIS cellular network.
When these modems become available,
Safari owners will be able to purchase

modems for either the ARDIS network or
the more common voice-based cellular
network.

Extras

There is a maximum contrast mode for
easier viewing of text. In this mode, all
text-mode colors are mapped to either
black or white, without any intermediary
shades of gray.

There is a CPU speed lock, which lets
you bypass the power management facili-
ties and lock in a desired CPU speed for
performance-sensitive functions.

Finally, the small LCD window disp’ay-
ing various system-status icons can be seen
if the system is open or closed. In addi-
tion, a mail icon in this display flashes
when the serial port is in use and can be
programmed to stay on when a mail mes-
sage has been received.

Prices for the new notebook were un-
available at press time, but the price of a
low-end version with an 80-MB hard drive
should be around $4700.

All in all, the NCR 3170 Safari Note-
book combines a considerable amount of
power, usability, and impressive design in
a very small package. Shoehorning Win-
dows into a system that can be easily car-
ried and used in a variety of different lo-
cations is no easy task. The BYTE Lab
should soon follow up with a review of a
shipping version of this system. But until
then, this is a system that deserves a good
deal of attention. B

Rich Malloy is an executive editor for
BYTE located in New York City. He can be
reached on BIX as “rmalloy” and on MCI
Mail at #306-6564.

NCR 3170 Safari Notebook

with 2 MB of RAM. an 80-MB hard
drive. and a 2400-bps modem: or
with 4 MB of RAM, a 120-MB hard
drive, and a V.32 modem with fax
capability: prices not available at
press time

NCR Corp.

1700 South Patterson Blvd.
Dayton, OH 45479

(800) 225-5627

(513) 445-5000
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— Full native 32-bit programming power —

(++ PLUS.

ONLY ZORTECH"C++ OFFERS
A TRUE MULTT-PLATFORM
COMPILER AND MUCH MORE.

When it comes to building larger,
more complex applications, C++ is
the language of choice. And now with
Zortech C++, Symantec presents
the only C++ compiler that provides
professional tools for Windows;"

DOS and 0S/2 in a single, integrated
package.

Zortech C++ goes well beyond
the other C++ and C compilers
by delivering more of the tools serious
programmers demand—plus a col-
lection of exclusive features designed
to increase your productivity and
reduce your development time.

All of which means you'll
get your applications to mar-
ket faster than ever before.

For starters, our
unique WINC library auto
matically converts DOS 4
command line )
programs to true
Windows applica-
tions. And you won't
need to switch

The security
development of ane compiler acrods
systems, because e o
essenti ¢ ++, developing
you'll have the o et ' !
e pplications has never been easier
flexibility of mov- or more efficient.

ing to different platforms.

Zortech C++ even includes
royalty-free 32-bit and 16-bit DOS
extenders, for the cost-effective devel-
opment of programs with advanced
memory requirements.

And since Zortech C++ pro-
vides absolutely everything you need

. ———=a1 toedit, compile,

6} % ‘\ link and debug any

D N, Windows appli-
W{NDOﬁ*\ cation, you won't

N\ need to buy
. | the Microsoft
‘ 1 \ Windows SDK.
‘ 4 We've also added
== a help compiler

and engine, a

Zortech C++ dramatically cuts resou_rce
your multi-pla{form development comp1ler,
time by supporting the complete Windows
range of PC architectures.
header

files and libraries, and printed SDK
documentation.

For unmatched performance,
Zortech C++ offers globally optimiz-
ing compilers that boost program
speed and significantly reduce
program size. So regard-

less of the platform,

Zortech C++ delivers
performance and security
where it matters...in your
finished application.

In fact, as the safest choice
you can make, Zortech C++
ensures total C++ and ANSI C
compatibility. It's also supported by

leading third-party utilities,

maultiple platforms has never been more libraries and other tools.

That’s probably why

are moving to Zortech C++ for their
application development.
UPGRADE TO ZORTECH C++
FOR JUST $199.
There’s never been a better time

to take advantage of the world’s first
multiple-platform C++ compiler.

more and more corporations

Because, for just $199, users of Borland
C-++ and Microsoft C can now up-
grade to Zortech C++ For Windows,
DOS & OS/2—that’s a savings of $500!*

And if your applications require
even greater numerics support, pick
up the Zortech C++ Science and
Engineering Edition (which offers
everything from the Windows, DOS
and 0S/2 version, along with the
M++ array language extension,
IEEE-754 and NCEG 91-015 numer-
ical support, and much more).

(@)

Zortech industrial-strength compiler breaks
through the DOS 640K barrier, enabling you to
develop programs of up to 16MB and beyond.

Either way, you'll get unmatched
Zortech quality backed by Symantec's
outstanding service and support.

So visit your dealer or call us at
1-800-228-4122, Ext. 804Y for more
information about Zortech C++
and our competitive upgrade offer.

IORTECH (++

Wiadows . 008 & 082

!

i

i

SYMANTEC,

*Promotion ends April 30, 1992. Offer good in the US and Canada only. In Canada, call 1-800-465-2266. For more information in Europe, call 31-71-353111. In Australia, call 612-879-6577. Everywhere else, call 408-252-3570.

© 1991 Symantec Corporation. All rights reserved. Zortech is a trademark of Symantec Corporation. All other brand or product names ioned are trads
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New from Compaq: Deskpro 50M

f the many changes that

have occurred at Com-
paq recently, the most notable
are several new products: a
486D X2 processor module, a
1024- by 768-pixel resolution
graphics accelerator board, and
a 17-inch flat-tension-mask col-
or monitor. Combined, these
products form a most impres-
sive graphics workstation,
which Compagq calls the Desk-
pro S0M.

The Deskpro SOM has § MB
of RAM (expandable to 64
MB). You have a choice of a
19-millisecond 120-MB hard
drive, a 12-ms 340-MB hard
drive, or no hard drive at all.
Like the other members of the
Deskpro/M family, this ma-
chine has a rather standard
desktop size (17 by 15 by 6
inches). However, it also fea-
tures five EISA slots (one used
by video), a fairly husky (240-
watt) power supply, and a re-
movable I/O board containing

"“ Y n--h.-n

' L "h.-hl
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pro/LT file servers. Probably,
though, the DX2 processor will
be purchased most often as part
of the Deskpro 50M.

New Graphics Controller
No matter how fast your pro-
cessor is, you can get even bet-
ter graphics performance with
a graphics accelerator card.
Thus, the Deskpro 50M comes
with Compaq’s new QVision
1024/E Graphics Controller.
This EISA card features | MB
of video RAM, which lets it
support 256 colors in 1024- by
768-pixel resolution and
65,000 colors in 640- by 480-
pixel resolution, as well as reg-
ular VGA.

For enhanced Windows per-
formance, the card features a
BitBlt engine and a hardware
cursor. For fast AutoCAD per-
formance, the card has a line-
draw engine. The net effect of
these features is very impres-
sive performance. (An ISA

ROM chips and the system’s
CMOS battery.

486DX2 Module

The processor module in the Deskpro 50M
is built around the newly announced Intel
486DX2 chip. This chip runs at 50 MHz
internally, but it has a special interface that
lets it appear to the external world as a 25-
MHz chip, which lets designers more eas-
ily build systems around it. However, this
25-MHz operation also causes the chip to
perform at slightly slower rates than you
might expect based on its internal 50-MHz
clock. Intel claims that instead of running
at twice the speed of a 486DX/25, the DX2
will run merely 50 percent to 70 percent
faster, depending on how the memory is
organized.

To squeeze as much performance as pos-
sible from the new chip, Compagq has aug-
mented the 8-KB internal cache on the 486
with a 256-KB two-way associative write-
back cache. Preliminary performance num-
bers based on BYTE Lab benchmarks and
an early prototype of the system suggest
this could be one of the fastest DX2 sys-
tems on the market.

Compagq has wisely implemented the
DX2 on a processor module that can be
used as an upgrade processor for owners of
other Deskpro/M systems or System-

Deskpro 50M

Model 1: 8 MB of RAM and a 3%-
inch floppy drive. Model 120: 19-
ms 120-MB hard drive. Modzl 340:
12-ms 340-MB hard drive.

QVision 1024/E Graphics
Controller

1 MB of video RAM, 1024 by 768
pixels with 256 colors, VGA com-
patible, and an EISA bus interface.

QVision 170 Color Monitor
17-inch diagonal, flat-screen, multi-
scan color analog monitor, 1024 by
768 pixels.

Prices unavailable at press time.

Compag Computer Corp.
20555 State Hwy.

Houston, TX 77070

(800) 231-0900

(713) 370-0670

Circle 1234 on Inquiry Card.

version of the card has slightly
slower performance.)

Flat-Screen Monitors

The latest rage in color monitors seems to
be flat screens, and Compagq has decided to
offer the flattest screens around. The com-
pany’s new QVision Color Monitors are
actually large-screen versions of Zenith
Electronics’ much-admired flat-tension-
mask monitors.

Zenith Electronics (not to be confused
with the computer manufacturer Zenith
Data Systems) has been selling a 13-inch
version of the monitor for years, but Com-
paq is the first company to offer 15- and
17-inch versions. The 17-inch screen that
I saw was unique among large monitors,
with a screen so flat that it seemed con-
cave.

A New Tradition
At press time, all Compaq would say was
that it would watch the market carefully
and offer prices competitive with compa-
nies such as Dell and ALR, a promise it
has made before and followed through on.
If this new tradition holds, Compaq will
soon be selling one of the most powerful
and most cost-effective graphics worksta-
tions on the market.

—Rich Malloy
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New Hard Drives Keep Your Data Safe

t's no secret that hard drives
are the Achilles” heel of per-
sonal computer systems. Un-
like the rest of a computer,
which moves electrons from
place to place, hard drives are
electromechanical devices with
lots of moving parts that soon-
er or later wear out—usually at
the most inconvenient time.
That hard drives fail is a fact
of life. What's an individual
user to do? There are alterna-
tives, and two new drives
are cases in point. The
Kalok KL3100 and the
Quantum Passport XL
take very different ap-
proaches to keeping your
data safe, but both do the
job admirably.

Kalok

Kalok isn’t the most fa-

miliar name to end users. The company
has concentrated on selling its line of hard
drives to system makers and dealers. But
Kalok is a name you should know about.

Kalok drives are plain-looking (OK,
ugly) black boxes that have a disconcerting
feature of making a great deal of noise
when they access and write data. But don’t
be fooled.

In one of my prior incarnations as a PC
consultant, I computerized a small busi-
ness with a half-dozen computer systems.
In one of them I installed a Kalok drive. |
shook my head as I heard it clunk and
clank through its paces. Four years later, all
the other hard drives I installed have failed.
The Kalok, however, just keeps clunking
along.

The major reason that Kalok drives are so
reliable (and make more noise) is that they
use 50 percent fewer components than typ-
ical drives from major players. Fewer parts
mean fewer pieces to wear out and break
down. It works.

The KL3100 is Kalok's latest, a 34 -inch
105-MB IDE drive. It has a 32-KB on-
board buffer with a proprietary look-ahead
caching algorithm. Couple the cache with
a configuration that uses 35 sectors per
track, and the result is that the KL3100
delivers more data per rotation than its
competitors. | measured its throughput at
about 1.8 MBps, the type of speed more
commonly seen from synchronous SCSI
drives. (The average seek time is 19.5 milli-
seconds.)
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Although Kalok won’t
provide a suggested retail
price, you should be able
to buy a KL3100 for
around $400. Its rated
mean time between failures is an impres-
sive 50,000 hours (over five years), about
twice the MTBF for competing drives. My
experience shows that figure to be con-
servative.

Quantum

Last year’s acquisition of Plus Develop-
ment by Quantum was one of those prover-
bial marriages made in computer heaven.
Both companies are knawn for making
high-reliability (albeit expensive) drives.
The newest fruit of the merger is a unique
system indeed: the Passport XL. This is a
series of four removable hard drives (rang-
ing from 50 to 240 MB) that sets new stan-
dards for performance and reliability.

Each Passport XL unit is a completely
self-contained and sealed SCSI drive in a
shockproof container. There are external
chassis for PCs and Macs, and an internal
chassis fits in a standard half-height 5/-
inch PC drive bay. (You'll also need a
SCSI board for your PC.)

The interface to the chassis is a pin con-
nector at the rear of each drive unit. But
you don’t just push the drive in the chassis.
As soon as you start to insert the drive
unit, a motor-driven mechanism grabs it
and gently pulls it into the chassis. This
makes for high reliability. Quantum rates
the drives for an incredible 20,000 inser-
tion/removal cycles. That’s the equivalent
of inserting and removing the drive five
times a day for 10 years.

The drives contained in each cartridge

are also unique. They have a
built-in cache for an effective
access time of 9 ms, and they
have a sustained data transfer
rate of 1.4 MBps. But it’s their
rated reliability that really
raised my eyebrows. Quantum
says that the MTBF is 250,000
hours. (That’s 28 years!) It’s
even more impressive when
you consider that these drives
are designed to be removed,
transported, and bounced
around. Because of the rated
life, Quantum is guaranteeing
forward compatibility for the
Passport XL. The company
says you'll be able to use both
the drives and the chassis as
new generations of products are intro-
duced.

At first blush, the Passport XL seems ex-
pensive: A 105-MB drive unit, internal
chassis, and SCSI adapter list for $1207.
But since it’s designed to be a lifetime in-
vestment, it’s an unbeatable value.

Boih the Kalok and Quantum drives are
indicative of a refreshing trend toward
drives that truly keep your data safe. But a
word to the wise: You still need to make
backups. Murphy lives.

—Stan Miastkowski

KL3100
(contact dealer for price)

Kalok Corp.

1289 Anvilwood Ave.
Sunnyvale, CA 94089

(408) 747-1315

fax: (408) 747-1319
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Passport XL

S0 MB, $449: 105 MB, $629: 120
MB, $899: 240 MB. $1099
internal chassis, $359

external chassis, 5469

Quantum Corp.

500 McCarthy Blvd.

Milpitas, CA 95035

(800) 624-5545

(408) 894-4000

fax: (408) 894-3205
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Introducing The Gateway TelePath

For $195. vou get the Gateway TelePath — a new custom-
designed V.32bis modem with 9.600 bps fax capability plus
WinFax Pro.” Crosstalk ™ for Windows
and a free 30-day subscription to
CompuServe Basic Services.
Anywhere else you'd pay more

for the software alone!

Speed. The Gateway TelePath
modem operates up to 14,400 bps.
The Gateway TelePath send/receive
fax runs at 9.600 bps.

Compatibiliry. The 14,400 bps
modem is compatible with the
standard AT command set and can
be used with almost any compatible
software. With the Gateway TelePath fax, you can send to or
receive from any Group 3 or eartier fax machine using Class | or
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Class 2 commands.

B Fax mode: V.17. V.29, and V.2 Tter

W Data mode: (try to find one we don't support!) V.32bis. V.32,
V.22bis. V.22, V.21, Bell 212A und 103, V42 and MNP 2-4 error
correction. V.42bis/MNP 5 data compression

Price. You'll find comparable fax/modem packages can cost
in excess of $300 not including the software. At $195. the
Gateway TelePath price is very easy to swallow.

New Video Options For Your PC
The 15-Inch Crystal Scan 1572FS

The new 15-inch Crystal Scan 1572FS has a flat, square,
non-glare screen to reduce distortion around the corners and
provide an edge-to-edge display area. We've also moved the fine
tuning controls to the front of the monitor for easy access. The
Crystal Scan 1572FS is an option with 386DX and 486 systems
for an additional $195. Availability is limited.

The new I5-inch Crystal Scan is bigger and better than the
1024 series.

The ATI" Graphics Accelerator
You re really cookin” when you run a Gateway 2000 svstem
with ATI's graphics accelerator, the Graphics Ultra. ATI achieves

a quantum leap in performance by using a highly optimized
graphics coprocessor on the Graphics Ultra card. The 1024 x 768
mode is fully compatible with IBM" 8514/A, VGA. Super VGA
and previous IBM graphics standards. which makes it easy to
install applications using the standard video drivers.

The AT1 Graphics Ultra video card is standard with the
486DX/33 system, optional with other DX systems. The street
price of this cardis 17— —— ==
over $3(X0. but with
the purchaseofa o
Gateway 2000
svstem. you can
upgrade to it R e
for $150! . -

Dramond Speed ATI Graph
Star Pl (
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Peripherals are sold only with the purchase of a system. If vou already own a Gateway 20X) computer. vou can buy peripherals separately. Availability is limited.

New On The Menu: Choose One Software Option Free With Your PC!

With the purchase of any Gateway 2000 computer system.
you now receive your choice of free application software. Pick
one from the seven application options in our software buffet.
We'll install one software option on your hard drive, optimally
configured for your system and Windows, and provide vou with
the master diskettes and manuals — absolutely free.

You can also buy additional software at extremely competitive
prices, or choose from other popular applications not listed here.
Ask vour sales person for the details.

Option #1

Microsoft’ Excel for Windows™ 3.0

I8 A powerful graphical spreadsheet program
I Includes online help for Lotus' 1-2-3 users
W PC Magazine's Editor's Choice

Retail value: $495. Discount value: $300+. Can be vours free
with a Gateway 2000 PC!

Option #2

Microsoft Word for Windows ™ 2.0

I Best selling word processor for Windows
I New version 2.0 adds spectacular refinements b
I Includes online help for WordPerfect users
Retail value: $495. Discount value: $300+. Can be yours free
with a Gateway 20() PC!

Option #3

Microsoft PowerPoint for Windows 2.0

I Easy-to-use desktop presentations program

B Creates high-quality overheads and 35mm slides
Retail value: $495. Discount value: $300+. Can be yours free
with a Gateway 2000 PC!

Option #4

The Paradox’ 3.5

B Award-winning database management program
I From Borland: the leader in database and
programming software

Retail value: $695. Discount value: $500+.

Can be vours free with a Gateway 200) PC!
versions. and an
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Entertainment Pack, all

for Windows. plus TurboTax for Windows' from ChipSoft

B Works integrates a word processor, spreadshect, database and
more into one easy-to-use program

I Publisher has page layout tools to create publications

Option #5

The Entrepreneur Pack
Includes Microsoft’s
Works." Publisher *

and Money." the latest

I Money helps you control your finances by writing checks.
setting budgets. tracking expenses

I Entertainment Pack, eight games including Tetris

I TurboTax is an easy-to-use tax preparation program with
online help for understanding IRS rules

Retail value: $607. Discount value: $400+. Can be yours free
with a Gateway 2000 PC!
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What comes to mind when you picture the classic 50°s diner?
Good food and plenty of it. Great service. And the price on the
check is remarkably affordable.

When you buy a personal computer from Gateway 2000, the
experience has its similarities. You get a solid quality.
high-performance computer that comes fully loaded with all the




Option #6

The Windows Programmer Pack

Includes Microsoft’s QuickC for Windows,
Visual Basic for Windows," Windows Control
Development Kit." MS Windows Help
Compiler” and MS Windows Programmer’s
Online Reference”

M Everyvthing vou need to create programs for Windows

You can't buy all of these tools in one package elsewhere, but
this option can be yours free with a Gateway 2000 PC!

Option #7
Microsoft Project for Windows™ 3.0
M Flexible and easy project management program

M Includes interactive online tutorial
W PC Magazine calls it the best program in its category
Retail value: $693. Discount value: $425+. Can be yours frec
with a Gateway 2000 PC!

I the free software packuges offered here don’t suit your
needs. we have others that are very competitively priced. For
example. if vou'd rather get Microsoft Office.” which includes
Word for Windows. Excel and PowerPoint. vou can upgrade to it.
Office retails for $750. with a discount value of $499. It can be
yours for only $175 with a Gateway 2000 PC. Ask your sales
representative for details.

This offer includes the identical applications contained in retuil
packages but will not include the retail box. You get a completc

set of diskettes and manuals, shrink-wrapped and packaged in a
Guteway 2000 box.

Mduin

Course

Gateway 2000 computer systems - the meat and potatoes of
our menu — come with all the trimmings at no extra charge.

And it you're hungry for an ultra high-performance system at
a great price. take a look at our new SOMHz 486DX2 computers.
Both ISA and EISA models are based on the Intel486 DX2 dual
speed processor. With a system clock frequency of 2SMHz. the
internal core of this CPU executes at 50MHz for a 35% increase
in performance compared to a 33MHz 486DX system.

50MHz 486DX2 $3195

SOMHz 486DX2 EISA $4095

386SX Systems
Gateway 2000°s 386SX systems come in a compact. mini

desktop model. To give you plenty of room for expansion in a
small footprint system, we
integrated the diskette

drive controller. the video

chip set and the 1/O card on

the motherboard, leaving

—— five 16-bit slots open in the
standard configuration.
The mini desktop
models have a
et standard mouse port
(PS/2 compatible), leaving two
serial ports open. RAM on these systems is expandable 1o 16MB
on the motherboard. The Western Digital” IDE hard drives
feature a 32K read-look-ahead cache bufter. All mini desktop
models have Quadtel” BIOS and 200 watt power supplics.

The 124-kev AnvKev kevhourd e an/
comes standard with all Gateway 2000 sysiems.

Feast Your Eyes On These Entrees — Including A New 486DX2 Special!

Main

Course

386DX Systems

The 386DX systems have a true 32-bit memory bus and more
expansion capability. We start with a genuine Intel” 80386
microprocessor on a Micronics

motherboard. We add a generous y
portion of RAM - 4MB expandable e

to a system total of 64MB. Put in —
64K of cache RAM on the 386DX/33
for a nice performance boost. Add
IDE hard drives from Western
Digital. Then give them Diamond
Speedstar Plus™ 16-bit VGA
graphics cards with IMB RAM,
non-interlaced 14-inch Crystal Scan
1024 x 768 color monitors, Phoenix™
BIOS. a Weitek socket on the 33 and
200 watt power supplies. That's the basic recipe [T
for these tried-and-true. workhorse computers.
Both systems have a 32-bit slot open in the standard
configuration for RAM expansion. The motherboard has a total
of one 32-bit and seven [6-bit slots. with one 32-bit and tive
16-bit expansion slots available in the advertised configuration.
Gateway's 386DX and 486 systems come in a desktop mode that
is roomy and easily accessible.

b

A floor-standing tower model
is an option for
an additional
$100.

486DX And DX2 Systems

Gateway 2000°s 486 systems run on the real McCoy - an
Intel486™ processor with built-in math coprocessor and 8K
instruction cache. The ISA systems have a Micronics
motherboard. while the motherboard for the EISA systems is
custom-manufactured for Gateway 2000. RAM is expandable to a
system total of 64MB.

New on the 1ISA models is the ATI
Graphics Ultra. which is the fastest video
card by far in its class. The EISA models
include a Diamond Speedstar Plus. which is
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