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i 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 have an appetite for savory new video options,

we have ‘em. We're introducing the Gateway 2000 Crystal
Scan 1572FS —a 15-inch flat,

square, non-interlaced color monitor with front controls. And the
Graphics Ultra, ATI's sizzling graphics accelerator, is now on the
menu at Gateway 2000.

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

[l atthe best prices on the market. We have seven great systems in our

il
i |w|1=' main course selections, from a 286/16 to a 486/33 EISA.

=== ]l
S :_,t.unu:)t'l' ‘ [ —— 1
S T |  Browse through our other ad in BYTE for all the details about

“You've got a friend in the business

§00-523-2000

610 Gateway Drive « N. Sioux City. SD 57049 + 605-232-2000 « Fax 605-232-2023
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Sometimes sharing will

AUS STOP

slow you down.
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Now there’s a LaserJet fast
enough and smart enough to
keep the whole group happy.
The HP LaserlJet IIISi printer.
A 17ppm powerhouse
designed for high volume.
And multiple users.

With the LaserlJet IIISi, your
users are up to speed the
moment they give the “print”
command. HP’s RISC-based
formatter yields fast results.
Even on the most complex
documents.

The LaserlJet IIISi meets the
needs of your shared work-
groups with a new standard
for I/ performance. HP’s
optional interface cards allow
your network to transfer data
up to 25 times faster than a
typical parallel connection.
Once you slide a card into

the back of the printer, the
LaserlJet IIISi is ready to go.
Anywhere on your network.
Anywhere your users need it.

Adobe and PostScript are registered trademarks of Adobe Systems, Inc. in the U.S.and other countries.
Microsoft is a U.S. registered trademark of Microsoft Corp.

*Suggested U.S. list price.

1992 Hewleti-Packard Company PE12106

Speed
* 17ppm
+ RISC-based formatter
Paper Handling
» Two 500-sheet input trays
» 500-sheet output tray
* Optional two-sided
printing
+ Optional envelope feeder
Networking
+ Optional Novell, Microsoft®
LAN Manager, IBM LAN
Server, 3 COM, EtherTalk,
LocalTalk
» Serial/Centronics (standard)
Languages
» PCL5, optional Adobe
PostScript




And sometimes it1l
get you there faster. The 17ppm
LaserJet IIISi printer:

And since every workgroup
has special needs, this versa-
tile LaserJet printer offers a
range of paper-handling
features. Software-selectable
language switching between
PCL5 and optional Adobe*
PostScript? And the best 300
dpi print quality available.
With HP’s exclusive REt and
microfine toner.

For all its capabilities, the
LaserJet IIISi is priced at just

$5,495* So if you're ready to
satisfy the whole workgroup,
call 1-800-752-0900, Ext.
2134 for more information
and the name of your nearest
authorized HP dealer.

LaserJet Printers

()

HEWLETT
PACKARD
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FIRST IMPRESSIONS
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Dell System 325NC,
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the $5000 barrier
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4 BYTE * MARCH 1992

live video/VGA card

122

131

145

155

Software Without Walls
Distributed object management systems can fuse diverse distributed applications
and data into seamless information systems.

System Bus or System Bottleneck?
The 32-bit EISA and Micro Channel buses are not living up to their potential.

The Birth of the Microprocessor
On the twentieth anniversary of its introduction, a retrospective.

Classic Languages, Part 6: BASIC

Despite its educational roots, this language has become the most widespread
and most commonly used on microcomputers.

STATE OF THE ART

160

175

183

195

204

MEMORY AND STORAGE ADVANCES

Overview: Scaling the Memory Pyramid

Memory and mass-storage subsystems traditionally lag behind the theoretical
performance limits of CPUs. Systems designers are minimizing the performance
penalty by organizing storage
in a hierarchy of speed and
capacity.

What to Stash in a Cache

Today, caching is a must for

high performance. Now,

the questions are: What type,
and how big?

Storage Management

A new class of products
eases the burden of the LAN
administrator’s job.

Embedded Intelligence
Demands for higher storage
performance are being
answered by disk designers:
They’re adding intelligence
to drives to boost speed

and accuracy.

Resource Guide:
Storage for Networks

COVER PHOTOGRAPHY. MEL LINDSTROM © 1992



208

222

246

251

253

257

259

SOLUTIONS FOCUS
Windows on the Road
The BYTE Lab tests portable
systems and pointing devices
with a flair for Windows.

BYTE Lab Product Report:
Captains of Crunch

The top spreadsheet programs
for DOS, Windows, and the Mac.

Raising the Ceiling:

Nine Memory Managers
for Today’s Processors

Nine products that make

more memory available to your
DOS programs.

NetWare Grows Lean,
Not Mean

NetWare Lite 1.0 earns
high marks for simplicity
and interoperability with
server-based NetWare.

Swift Programming

for Windows, in Windows
QuickC for Windows brings
GUI integration to Windows
program development.

Apple Reinvents the Notebook

93

115

362

364

Apple’s lightweight notebook computers are heavy-duty champs. 10

WordPerfect for Windows
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Jerry configures a new
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make traveling with Windows
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David Gelernter's Mirror
Worlds puts the universe in
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How to make a laser printer
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THE UNIX /bin

X Hits the Spot

by David Fiedler

Setting up your PC Unix
for the X Window System.

MACINATIONS
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by Don Crabb
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Buy a ZEOS.
Get a Bundle!

Now, Lotus 1-2-3 for Windows

and Ami Pro 2.0 are included
with every ZEOS Windows
system. Details inside!




BEST VALUE!

EXTRA COOLING MEANS
LONGER LIFE.
Each ZEOS system includes not one
Ve but two whisper quiet cooling fans. Why?
Because whether you expand your system
or not, the cooler it runs, the longer it
will last.

And every ZEOS system is UL® Listed.
This listing means your entire system (not
just the power supply) has met the stringent
safety requirements of Underwriters Labo-
ratories. We believe UL listings say a lot
about quality. And UL safety listings are

bles & Lotus!

something most of our competitors don't (or can't) provide. At ZEOS,
quality and safety are important to us. You are important to us.

24-HOUR-A-DAY TOLL-FREE TECHNICAL SUPPORT!

Most of our competitors still offer only part time technical support.
Yet for the last two years ZEOS technicians have been helping cus-
tomers just like you—24 hours a day, 365 days a year. Add to that our
30-Day Absolute Satisfaction Money-Back Guarantee, One Full Year
Limited Warranty and our Express Replacement Policy, and we know
you're going to be very satisfied. We don't just say it. We guarantee it.

ORDER YOUR OWN ZEOS TODAY!

Selecting your new ZEOS system is easy. Choose from any of the
money-saving packages shown here. Or let your friendly and knowl-
edgeable ZEOS Systems Consultant help you configure exactly what
you want from our huge selection of upgrades and options. Buying
your new ZEOS system is perhaps the best purchasing decision
you'll ever make!

Simply pick up the phone and give us a call toll free at 800-423-5891

ORDER NOW TOLL
FREE: 800-423-5891
AND DON'T FORGET
THE OPTIONS!

Because every ZEOS
system is custom-built,
you can choose from a
huge selection of hard
drives, video packages
and many other op-
tions. On-site service
is available too. Call
800-423-5891 for
details.

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 ASTOUNDING UPGRADE PACKAGE #3
Start with the processor and speed of your choice then Add even more memory, a larger drive. And more savings!
add plenty of future upgradability! = 4 full Megabytes of high speed RAM.
# 1MB of high speed RAM, expandable to a system total ~ ® 130MB IDE hard drive with built-in cache.
of 32MB right on the motherboard. = Both Teac floppies —the 1.2MB and 1.44!
m Ultra-fast 42MB IDE hard drive with its own cache. @ The Diamond HiColor VGA card with IMB DRAM.
s 1.2MB or 1.44MB Teac® floppy drive. m ZEOS 14" High Res 1024 x 768 non-interlaced VGA
= ZEOS 14" flat screen Hi-Res amber monitor with Color Monitor with Tilt & Swivel,
Tilt & Swivel. @ Lotus 1-2-3 for Windows, Ami Pro 2.0, Microsoft
= Shadow RAM and EMS. Windows, DOS 5.0 plus a Microsoft Mouse!
s ZEOS/RS 101 SpaceSaver keyboard.
s Two serial, one parallel and one game port built right THE ULTIMATE UPGRADE PACKAGE #4
on the motherboard. Now, memory goes to 8MB
® 7-16, 1-8 bit expansion slots. and the drive to 210 MB. The
80387 math coprocessor ultimate power user’s dream
support for '386 systems. machine, Fantastic!
= Rugged ZEOS SpaceSaver Pkg.#1 Pkg.#2 Pkg.#3 Pkg.#4 g ]| Megabytes of ultra

case with twin cooling fans UL ( $1395 $189J $2395 | $2895 high speed RAM.

for added reliability. w 210MB IDE hard drive with
s Seven drive bays and our cus- its own built-in cache.

tom 300 watt power supply ~ 386-33 $1495 | $1995 | 32495 | $2995 = Both Teac floppies!

for your future expansion! T [~ =aTheDiamond HiColor VGA
a Includes ZEOS 24-hour-a -day 4865$X-20 L$1595 $2095 $2595 $3095 card with IMB DRAM.

toll free Technical Support

= ZEOS 14" High Res
and Customer Satisfaction 486-33 $1795 $2295 i $2795 $3295

1024 x 768 non-interlaced

Package. Yes! Add $200 10 omy price for o 128K cache VGA Color Monitor with
o ' Tilt & Swivel.
INCREDIBLE UPGRADE = Lotus 1-2-3 for Windows,
PACKAGE #2 Ami Pro 2.0, Microsoft Windows,

We take Package #1 and upgrade your Lotus Software DOS 5.0 plus a Microsoft Mouse!
Editor’s Choice system to include: Bundle!
= 2 full Megabytes of rip-roaring high ORDER NOW TOLL FREE

. For a limited ti
. (S)puerefol’;li\'ll\é[IDE hard drive with cache.  only, :ﬂ:ll:l" any |Z':eOS 800"423"5 89]

- nge]e;.}]%‘(’)I]:)ea(]culigB(lg;‘gsl;MMBﬂoppy Windows SYSfem (like FAX Orders:
= The awesome Diamond SpeedStar packages2,3and 4 6126331325

HiColor VGA graphics card complete above) and we will also 7" Orer:

800-228-5389
with IMB DRAM. include Lotus 1-2-3 Outside US
s ZEOS 14" Hi Res VGA Mono Monitor for Windows and gnlg ggg%dgl
with Tilt & Swivel. Ami 2.0— .
2 3 * MasterCard, VISA,
el T itz e oo A

GSA# GSAO0OK91AGS5176
genuine Microsoft Mouse! churge! Open 24 Hours a Day, 365 Days a Year!

Purchase orders subject to approval. All prices and specifications are subject to change without notice. Please call to confirm pricing, specification and warranty details. Microsoft and
Windows are trademarks of Microsoft Corporation. Z-Card, SpaceSaver and ZEOS are trademarks of ZEOS International Ltd., 530 5th Avenue, N.W., St. Paul, MN 55112 USA ©1991.

Circle 138 on Inquiry Card.
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You can automate your
system with 30-year old
technology,

or...
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BRING[TTOL[FEW]THIABVIEW 2

While PC users wrestle with cryptic textbased programming
languages, Macirtosh users are getiing the ob done with
LabVIEW 2, the most celeb-ated application software for data
acquisition and instrument control. It recently won the MacUser
Magazine Editors' Choice Award. Five years ago, LabVIEW
in'toduced the combination of front panel interfaces and graphical
orogramming. Today, engineers and scientists around the world use
LabVIEW 2 anc the Macintosh for a broad spectrum of aoplications

B

Unlike other graphical packages, LabVIEW 2 does not sacrifice
powe- ard flexibility for ease of use. With LabVIEW 2, you create front
panel user interfaces and import pictures to cus'omize your panels. Then
you quickly build block diagrem programs and add your own blocks to
exoard upon our libraries. Yet your virtual instruments rur as quickly as
compled C programs. Call us to find out how you can bring your
system to life with LabVIEW 2

For ¢ free LabVIEW 2 Deme disk, call ‘7'""31'“'“': .

(5121 7940100 or
(8007 433-3488
{U.S. end Canada)

The Software is tbe Instrument ®

6504 Bridge Foint Parkway
Austin, TX 78730-5039
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BIGGER IMAGES

BRIGHTER SCREENS FOR - NON-INTERLACED, FLICKER-FREE
SHARP, CRISP IMAGES ° DisPLAY FOR LESS EYE STRAIN
WISHES D ME TRUE. Andat MAG Innovision” our new: MX-Series calor monitors are making a number of wishes come true.

These advanced displays are great for all types of applications. particilarly Microsoft® Windows.
4 MODELS To CHoOse FROM. With a variety of sizes and tubes to select from. there's an MX display just right for you. The
MXI5F and MX 17F make use of the latest flat square tube technology ta offer distertion-free images. while the

WISHES
MX14S and MX 178 utilize proven Trinitron™ tubes.

GRANTED.

LARGER DiIs Every MX-Series monitor uses advanced overtcan technology to provide an
edge-to-edge active display area that duwarfs displays of comparable size by as much as 36 percent!
HIGH-REsOLUTION. MX monitors offer the highest resolution you ran find ia any display of comparable size. In fact. at 1280 x

1024 non-interlaced. the MX 15F displays four times the information arailable with standard VGA. That means more windows on

the screen...more information...more productivity!

BuILT-IN MicrROPROCESSOR. Each MX-Series display bas its own microprocessor that can adjust the display format



A WINDOWS WISH LIST.

INTRODUCING THE ULTIMATE
WINDOWS DISPLAYS.

. HIGH-RESOLUTION FOR MORE
" WORK SPACE

automatically ta work with ulmost any of the available video standards. So whether you're changing a video mode or upgrading a video card.
the MX display will adjust automatically. And. if you do make adjustments. you only do it once. An MX display never forgets.

By incorporating an Invar Shadow Mask into the MXI5F and MXI7F,

tee've achieved 30 percent move brightness without sacrificing sharp, crisp focus. And when combined with our high-resolution
and fast-refresh rate, that 30 percent morve brightness truly creates an image to wish for.

LISTEN TO THE EXPERTS. Dor't just take our word for it. We're partial. Read PC Magazine's “Editors’ Choice™ for July 199 1.
They suid of the MX15F..." clearly the best.” Or listen to PC World (12'91) raveabout the MX 17F... “so great that it defies comparison.”
Wisk o C ] The next time you go window shepping to look at Windows displays check out an MX monitor.
For more information on hot: to make your wishes come true. call us now at 1-800/827-3998, or contact us at our corporate headquarters:

4392 Corporate Center Drire, Los Alamitos. CA 90720. Tel: 7141827-3998. Fax: 714/827-5522. =

MACG
2. All vigrss reserved. MAG Innottsson and its logo are trademarks of MAG Innot1sso
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DENNIS
ALLEN

Proposed protectionist
measures could halt

the forward momentum
of the computer industry

EDITORIAL

SENDING A MESSAGE
TO CONGRESS

n election year in the U.S. means two things—one

good, the other bad. The good thing is that to get

reelected, Congress has to actually do something.

The bad thing is that that something may not be

very good. We ought to be concerned about the
latter.

Consider, for example, how trade-protection measures
would affect the computer industry. For a long time,
Congress has had a hankering
to help out the semiconductor
manufacturers in the U.S. You
probably remember all those
news stories about how Jap-
anese firms have flooded the
market with cheap memory
chips and how U.S. firms can-
not compete against the“dump-
ing” of such low-cost chips on the market.

On the one hand, it would appear that restricting im-
ports of memory chips would help U.S. memory makers,
therefore protecting the industry and jobs. On the other
hand, any kind of restriction would cause prices to sky-
rocket, and higher memory prices would mean higher
prices for systems—a complete reversal of the current
trend toward commodity pricing.

Think about it this way: Just a few short years ago,
there was a shortage of memory chips, and prices were
naturally high. They were high enough, in fact, that a
typical system came with only 1 MB of RAM—scarce-
ly enough to run, say, Microsoft Windows or any de-
manding application.

It took a big drop in memory prices to spur manufac-
turers to produce 2-, 4-, or even 8-MB systems for less
than $3000, and we’ve all capitalized from that. More
to the point, we’ve bought more-powerful computers
that let us run more-powerful—and more-demanding—
software applications so we can better do our jobs. Now
that’s a competitive edge, and it’s one that Congress
seems willing to forfeit.

After years of promises and predictions of how per-
sonal computers would improve everyone’s productiv-
ity, we find ourselves at the threshold of realizing that
goal. Almost as though it happened overnight, although
it didn’t, we finally have user interfaces that actually
make applications easy. We have applications that can use
graphics as well as they can use text and numbers. We
have operating-system platforms that let us run several ap-
plications at once. All of this came about because mem-
ory chips have been cheap and plentiful, and now, just as
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we’re ready to cross the ubiquitous productivity thresh-
old, Congress wants to slam the door.

For a moment, think about all that you could do if you
had more memory in your present system. You could
run more concurrent applications so that they could “talk”
to one another and exchange data. You could run a larg-
er disk cache to speed up those applications. You could
run a more powerful operating system. Simply put, you
could do your job better.

The benefits of having more memory go far beyond the
obvious. Software developers, for example, are eager to
write the gigantic programs necessary for enterprise-
wide computing. And companies are raring to imple-
ment those programs so that their entire operations can
work more efficiently.

Enacting protectionist measures for memory chips will
halt the forward momentum of the computer market and
the computer industry. Such action would stall future
developments—in both software and hardware—simply
because high memory prices would mean that the average
computer system would have a relatively small amount of
memory. In short, we would all have to spend a little
more on computers to do a little less.

You get the picture. With lots of inexpensive memory,
we become more productive individually and as entire
companies, and that increased productivity translates
into nationwide competitiveness. Does that competi-
tiveness mean jobs? Perhaps, but I’ll leave that to the
Labor Department to say. One thing for sure, though, is
that if trade restrictions are applied, cheap and plentiful
memory is not possible.

That’s less than desirable, and it’s nearly intolerable.
At best, it may only be shortsighted. At worst, it’s just
plain stupid. Trade protections rarely make sense. More-
over, Congress doesn’t seem to think that voters look
beyond the short-term benefits that they promise. Of
course, it’s not the first time that Congress has been
wrong.

Fortunately, when Congress is wrong, folks can say so
at the voting booth on election day. But why wait until
then? By that time, the damage will have been done. The
better solution is to write a letter to your congressper-
son. Contrary to what you may have heard, they’re starved
for feedback from folks like you. If you’re too busy to
write a letter, just tear out this page, sign it, and mail it. Ei-
ther way, they’ll get the message.

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



Borland's Turbo Pascal for Windows
What you need to go the distance

Turbo Pascal® for Windows is the easy
way to get into Windows application devel-
opment and 2o as far as you want. Because
Turbo Puscat for Windows gives you twice

Visual Turbo Pascal
Basic for Windows
Visual interface editing Yes Yes
Object-oriented language  No Yes
Compiled No Yes
Built-in assembler No Yes
Extensible No® Yes
Create DLLs No Yes
Reference to API No Yes
Resource compiler No Yes
Help compiler No Yes
Speed (Sieve) 20.21 sec. 1.65 sec.
Space (Sieve) 5429 bytes” 1156 bytes
'Visual Basic can oty be extended by writing Dynamic Link
Libraries in C, C++ or Pascal.
"Visual Basic reqaires & runtime Dynamic Link Library of 272K.

Turbo Pascal for Windows comes with everything you could
posstbly want for writing Windows applications easily.

the features of Visual Basic in a faster, more
efficient package. So vou'll never run out of
horsepower!

With Turbo Pascal for Windows vou
can instantly create a functional Windows
interface without programming, using the
included Resource Toolkit. And you can
write your first Windows program in just five
lines of code.

The objects of Windows
development

Turho Pascal for Windows comes with
a complete library of prewritten program
building blocks called objects. To create a
program. simply select the objects vou want
from the inclided ObjectWindows ™ library,
place them in your application, and off you
ga. Before you know it, you've created your
first Windows program comp]ete with aver-
lapping Windews, pull-down menus and
dialog boxes!

Get the critics’ choice!

Turbo Pascal for Windows goes the
distance with the critics, too! David Gerrold
in PC Techniques (July-August 1991) says,
“If I had to pick one killer ‘app’ for
Windows, I'd pick Turbo Pascal for
Windows.” Windows and 0S/2 Magazine
states, “The speed of the compiler is a
pleasure to experience.” (Sept. 1991).
InfoWorld proclaims, “Turbo Pascal sets
the standard for Windows programming.
The ObjectWindows library makes (it)
extremely easy to use.”
(June 3, 1991).

Now your can s
get Turbo Pascal for Limited
Windows for onlv $99¢ :,I,',':
from Borland (after a
825 manufacturer’s rebate*).

REPORT CARD INFO
WORLD

Turbo Pascal for Windows
VERSION 1.0
Criterion % Score
Performance

Programming environment Excellent

Language extensions Excellent

Debugging Excellent

00P implementation Excellent
Documentation Excellent
Ease of leaming Very Good
Ease of use Excellent
Error handling Very Good
Support

Support policies Very Good

Technical support Very Good
Value Excellent
Final score 9.1

Turbo Pascal for Windows received one of the highest scores ever
in InfoWorld, outperferming Visual Basic.

That’s $150 off the suggested retail price and
half the price of Visual Basic!t So why
limit your Windows development
when you can go as far as vou want?
Turbo Pascal for Windows. The
easy way to go the distance.

See your dealer today, or call

| 1-800-331-0877, Dept. 5471, now!

BORLAND

The Leader in Object-Oriented Programming

“Cftar good until May 15, 1992. tRebate aiso avadable from your local dealer. Dealer prices may vary. Copynight © 1992 Bortand International, Inc. All rights reserve+. Turbo Pascal and ObjectWindows are trademarks of

Bcrland International, Inc. B 14328
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Pinnacle’s been the world's leader in optical storage solutions, shipping Pinnode Micro REO-1305 | S 79 | 128MB | S 395 | edomB | 1995
more systems than any other company. lomego Bernouli® 90 Vi) 9oMB | 145 | 4somB | 149
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IEIEXIREERN the Pinnacle Micro REO-130S rewritable optical drive
featuring the new Sony 3.5" mechanism. With its 38 msec access time, rpeeate over Bernoulli® and Syquest™. Pinnacle’s REQ-130S

the REO-130S is the perfect storage solution for personal computing, offers a lower cost per megabyte compared to its magnetic storage
desktop publishing, multimedia, data distribution competition. Users now need fewer disks while getting more storage
and backup. capacity at a lower price.

Trodemark Owners REO-1305 of Pinnacle Micro, Inc.; PLI of Peripheral Land, Inc.; Syques! of Syquest Corp. Req-slmd Owners: Bernoulli of Tomega; Pricing ocquired directly from manufocturers on 11-5-91

@ 800-553- 7070

'v—"“_'ﬁ--—-*—'

A 92718 o m@@m» 727-3300 © ﬂm« 7{7‘11

Histor e ol -




(TGN Y has distinet advantages over the Bernoulli® and Media Stundurds for 3.5" optical disks have both 150 and ANSI
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information there is no chance of head crashes. 3.5” optical has @ much have none. Each 3.5 disk can be recognized in any 3.5" IS0/ANSI
smaller footprint than 5.25" magnetic but holds 40% more data. standard optical drive.
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LETTERS

Waiting for OS/2

egarding “The Public Speaks on

0S/2 vs. Windows™ (November 1991),
Microsoft has claimed that “the market
has spoken™ by choosing Windows. This is
nonsense. The market has no way of
knowing what it wants until products are
available for purchase. The market was
never offered 32-bit 0S/2 2.0. If Microsoft
needed to abandon something in favor of
Windows 3.0, there was 16-bit 0S/2 1.x,
which never had much to recommend it

But I am not pleased that it is four

years late. Nothing has held back the in-
dustry more than the Microsoft/IBM bun-
gle of OS/2. "Il never forgive IBM for
wasting time on 16-bit 0S/2. And I'll
never forgive Microsoft for abandoning
0S/2 altogether. BYTE editor Michael
Nadeau is correct (see “Why Windows
Needs 0S/2,” December 1991). The com-
ing battle between Microsoft’s Windows
NT and IBM’s 0S/2 2.0 is a boon to con-
sumers. However, it’s not the really inter-
esting spectacle. More interesting will

and was rejected by the market.

Microsoft has claimed that Windows
3.x is better for the market than OS/2 2.0 would have
been because it requires less-expensive hardware. This
too is nonsense. No one buys a 286 machine these days,
except as a minimal DOS box. Everyone is buying
386SX, 386, and 486 machines, and Windows 3.x wants
as much from these as OS/2 2.0 would have, but it gives
back much less functionality and performance.

For years we were told we were moving out of DOS,
and then suddenly we were told to stay put and get bigger
Windows instead. I hope the IBM version of 08/2 2.0
succeeds, if only to spite Microsoft.

Jim Howard
Project City, CA

hat Ellen Ullman says in the December 1991

Roundtable (“What’s Wrong with Unix?”) is true:
DOS is a “retrofit kludge.” We deserve something bet-
ter. When I try to generate a report in Quicken with
Desqview installed, I get an “Insufficient memory”
message. I have to remove Desqview to generate the re-
port. Sure, this is just a bug. It’s also a pain.

I'm pinning my hopes on OS/2 at this point and pray-
ing that IBM finally gets it out the door and that it spawns
many applications.

Bill Romaine
Acton, MA

ith the real OS/2 just around the corner (“0S/2

2.0: A Pilgrim’s Journey,” December 1991), it is
ironic that Microsoft Windows has both hindered and
helped OS/2: hindered, because Windows derailed
0S8/2’s development program; helped, because until
Windows, the GUI was going nowhere on the PC. Win-
dows binary compatibility made OS/2 unnecessarily fat
and delayed it even more, but this helps, because Win-
dows capability will be what sells OS/2.

I intend to run OS/2, and I intend to program for it.

WE WANT TO HEAR FROM YOU. Please double-space your
letter on one side of the page and include your name and address.
Letters two pages in length or under have a better chance of being
published in their entirety. Address correspondence to Letters Edi-
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. You
can also send letters via BIXmail c/o “editors.”

Your letter will be read, but because of the large volume of mail
we receive, we cannot guarantee publication. We also reserve the
right to edit letters. It takes about four months from the time we
receive a letter until we publish it.
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be the emergence of 64-bit operating sys-
tems as Intel rolls out—as it must—its
64-bit 80x86 chip.
Will we see another bungle from the operating-sys-
tems giants, or will they react correctly next time?
John Kominek
Markham, Ontario, Canada

I ’m often bemused by the preponderance of pro-Big
Blue proclamations that stream forth from your pages.
I just finished laughing at Michael Nadeau’s editorial
(“Why Windows Needs 0S/2”") and Jon Udell’s “OS/2
2.0: A Pilgrim’s Journey™ (December 1991). I laughed
not because the writing was particularly humorous, but
because these authors still [don’t understand]. How
many postponements [of OS/2 2.0] have there been? The
deadline for OS/2 2.0 was December 31, 1991. Yester-
day I read of IBM’s planned March 1992 release of the
product. Ha! IBM couldn’t produce a viable package
with Microsoft, and IBM won't be able to do it without
Microsoft.

I'm almost ready to wager that by March IBM will
proclaim some wonderful new breakthrough technology
that can't be ignored and that will be developed by
IBM’s crack OS/2 2.0 team. And of course 0S/2 2.0 will
then be ready by May 1995 or soon thereafter, so users
shouldn’t switch to Windows!

John Caporale
West Chester, PA

High-Level Praise

I am very glad to see your six-part series by Doris Ap-
pleby on higher-level languages (*Classic Languages,”
beginning in September 1991). We read much about C
these days, but higher-level languages offer enormous ad-
vantages to applications software developers as well as

to maintenance ptogrammers.

One advantage is that these programs are written in a
fashion similar to the way people think and thus are very
readable. Another advantage is that these programs can
be transported from a platform manufactured by one ven-
dor to a platform made by a different vendor, providing
that both vendors have conformed to the appropriate stan-
dards. In addition, the error-handling routines for the
higher-level languages are very sophisticated and accu-
rate. [ have yet to see competent error-reporting rou-
tines for C.

C should be used to create operating systems,
drivers, compilers, linkers, and interrupt handlers. For



C developers

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. Of course, the perfect world probably
wouldn't have end-users.

But the real world does.

And the more ridiculous they get (difficult, picky,
and fickle) about the way they want their screens to look
and function, the more miserable you get.

Because every little “adjustment” they demand
means that you have to go back and do huge hunks of
work all over again. And again. And again. Frankly, it's
amazing you haven't strangled anyone yet.

Vermont Views'"

We can end your end-user nightmares by eliminating
the aggravations of coding — and recoding — perfect C
language interfaces. Instead, we let you create inter-
faces interactively, with our powerful, intuitive, menu-
driven Designer.

With Designer, you create working prototypes by
playing directly with your screens. Pull-downs, pop-
ups, choice lists, data entry forms, borders,
sizes... all that stuff. Just peruse, choose.
and voila! e

Changes? Easy! New details? No @ ot
problem! Whole new approaches? Go § ¥../2"
for it! ;

It's all made possible by an in-
credibly extensive library of 586 tested,
debugged, reliable functions. Which
means every screen you create can
look and function distinctively,
uniquely, and precisely the way
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you want it to (and no one ever has to know you didn't
spend days doing it all from scratch).

Once your screens are done, the prototypes be-
come the actual applications. No double coding (it's a
really nice touch). And — get this — they're all portable
to DOS (with minor code modifications) and completely
portable among UNIX, SCO UNLX, XENIX, and VMS.
With no code modifications!

It also doesn’t hurt that we give you the fastest
screen updates in the business. How fast? Don't bother
reaching for the Twinkies. That's how fast.

But perhaps most importantly, Vermont Views is a
rnature product. We have great documentation, and
superb tech support. And we've been helping developers
like you do the improbable since 1984,

Which leads us to this fundamental question: 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 bigstep towards developer's
dreamland.

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

(Please mention “Offer 276")

Vermont
Creative
Software

Pinnacle Meadows, Richford, VT USA 05476
(802) 848-7731, fax (802) 848-3502

21991 Vermont Creative Software
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Get Your Free

—— Jameco Catalog
3 737 Today. Call Our
~=: ‘X 24-Hour Hotline

T less! 1} 1-800-831-4242
* - Ourcatalogisa
( ¥ natural resource for all
your computer and electronic product needs.
You'll find over 4000 different items in this
easy-to-use source book. Whether you want
the latest computer kit, computer upgrade
component, or accessory..... integrated
circuits, test and measurement equipment
or a special technology book, you'll find it at
the most competitive price. And this wide
selection is backed by our record of assured
quality and solid customer support.

For 16 years, Jameco has been the resource
of choice for large and small businesses,
schools and universities, government, and
individuals. And we make buying as natural as
one phone call. Use our 24-hour order pro-
cessing, toll-free 800 number and fax, BBS
access and expedited shipping.

Let us become your natural resource
today. Call now for our latest catalog. When
you're ready, shop by phone or stop by our
catalog-store/headquarters located in
Belmont, CA, serving Silicon Valley and the
Stanford Technology Park area.

AMECO
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applications, though, the higher-level languages are by
far the better choice.
Leonard M. De Ball
Glen Elilyn, IL

Defining Interoperability

W hat a wonderful article “Integrating Distributed
Information” (November 1991) is. The opening
line of the second paragraph is so subtle yet so incredi-
bly important: “Everywhere you look, information hides
within data, waiting only for the right set of circum-
stances to reveal itself.”

In Ontario, road crews used to post signs ahead of
major construction listing a contract number and comple-
tion date for the work. New signs include a brief de-
scriptive message regarding the work, along with the
completion date. What a wonderful change. The origi-
nal signs were a great example of data, and the new signs
are a great example of information. Until the new signs
came, everyone considered the old signs to be informa-
tive because they had information written on them. Ah!
Not anymore. Now someone has shown us what informa-
tion really is, and we can see that there is in fact a dif-
ference between data and information.

Kevin Stumpf
Kitchener, Ontario, Canada

I t’s obvious from reading *‘Interoperability: The Un-
fulfilled Promise” (November 1991) that interopera-
bility has become more important as more and more
corporate data is distributed off mainframes onto desktop
systems. But I am left wondering whether the quest for
interoperability may stem from a failure to adequately
distinguish between the nature of data typically kept on
small computers and that residing on larger systems.

Consider an IBM 3090 mainframe handling data and
global data processing. A centralized MIS bureaucracy
might dream of linking a local database of clients main-
tained by the New York office with local client databases
kept by field offices, all of which might very well be sit-
ting on some comnbination of minicomputers, Macs, and
PCs. Even if a field office harbors data seemingly
equivalent in structure to that independently gathered in
New York, there is no guarantee that the data is equally
meaningful, since there is not likely to be any commonly
defined protocols for collecting the data. For these and
other reasons, desktop-resident data is often valuable
only at this localized or “micro” level.

Ultimately, “noninteroperative” computing seems to
entail redefining what constitutes legitimate and valuable
data processing. We should be careful not to obviate the
economies obtained in the desktop revolution by demand-
ing that small systems be defined merely as distributed
versions of mainframe technology, as the quest for inter-
operability seems to tacitly demand.

Keith E. Risler
London, Ontario, Canada

T here is an error in “Transparent Data Exchange”
(November 1991) and a few possible misconceptions.
Autolmport is not on the market. Tangent Group ac-
quired the technology and, after evaluating what the mar-
ket needed, developed refinements to serve two differ-
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ent computing environments: PC file server and mixed
platform. Avenue is adapted to the PC file-server envi-
ronment and Catapult to the multiplatform environment.

Steven J. Vaughan-Nichols comments, “It isn’t trans-
parent, but at least it’s easy.” If this means that you can’t
get Lotus data when you’re in dBase, transparently, it’s
accurate. With Avenue and Catapult, the PC user can
choose a keyword that will initiate action on host data.
The user needs no knowledge of host operations to get
host data. The mask capability refines data access fur-
ther and makes it even more accessible to end users.

Vaughan-Nichols concludes the discussion with
“while both programs make it simple to extract data
ranges, they can’t do complicated data queries. . .."”

One of the areas we enhanced significantly is the search
capabilities so that a user can specify criteria or values
to select data. Several of these can be put back to back to
sift through multiple levels of data.

Overall, the tone and direction of the whole special
section were informative and interesting. We applaud
your efforts at cutting through the glitz with the knife of
practicality.

Posy Gering
Tangent Group, Inc.
Bothell, WA

Revise Jerry’s Rule?

would like to extend Jerry Pournelle’s famous rule to

this: “One person, at least one processor, and at least
one mass-storage unit.”

There is the ugly new phenomenon of diskless work-
stations, which provide end users with processors but
deny them the space to store work unless the network
and the central server are running. This reduces the local
CPU to the level of a smart terminal, with all the draw-
backs of one main CPU.

The network with diskless workstations is as unpro-
ductive as a mainframe network. The local workstations
will use the server for any dumb 1/0 and will stay idle
when they need information and the server is overloaded
or down. The same justification to get rid of the old
mainframe will appear in this type of network. The users
will have (as they have now) the right claim that with
local mass storage they can unload only the pieces of in-
formation they need, work on them independently, and
upload them again when finished.

Ze’ev Atlas
Teaneck, NJ

I'll give some thought to the modification: One user, at
least one CPU, and nowadays, yes, at least one mass-
storage device.—Jerry Pournelle

FIX
__

LANFax Redirector (‘“Network Fax Servers Come of
Age (Slowly),” December 1991) is stand-alone software
that supports industry-standard fax boards. We inadver-
tently described it as a hardware/software bundle. ®
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A powerful Windows
systemn that lets gou develop
powerful Windows apps.

With the Microsoft’ Visual Basic™ programming system, you
can have it both ways.

Start with a robust, structured language, one of the fastest
compilers around, and an interactive source-level debugger. All
tightly integrated in a programming system that’s extensible via
direct calls to the Windows™ API or other dynamic-link libraries

Graphical forms and a robust programming language
combine to create powerful Windows-based applications.
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Visual design tools provide a graphical way
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development of graphical applications.

* Sophisticated Windows-based applica-
tions can include all standard Windows
controls, multiple windows, dialogs,
custorn menus, drag and drop, and pro-
grammatic graphics.

* Detailed online tutorial.

 Sample code and full-featured exam-
ple applications.

® [ncorporate bitmap graphics, meta-
files, and icons.

* Sophisticated debugging tools.
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tor-in-chief Fred Langa called Visual
Basic “a milestone product.”
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AMD Introduces The Worldss First
386 Microprocessor With 3-Volt Technology.

Two standard dry-cell batteries. There's Thanks to the low-voltage Am386 micro-
really nothing special about them. Aside from  processors, laptop. palmtop and notebook
the fact that they can run a powerful, ¢ computer designs will become smaller, lighter,
portable 386 computer for a full and more powerful than ever before.
eight hours. Provided, of course. that With battery life of up to eight
portable is built around a low- we=% hours or more.That's a full day’s
voltage Am386™microprocessor. il ot Worth of 386 performance—the per-
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Irs Of Portable
Look Like This.

formance you need to run sophisticated Am386 microprocessors call AMD today at

applications like Windows™3.0. 1-800-222-9323.You'll never look at dry-cell
And rest assured, the low-voltage Am386 batteries the same way again.

Microprocessors are proven compatible

and comply fully with JEDEC standards for

low-power, 3-volt computing We can even

supply you with the 3-volt EPROMSs your sys- n

tems will need. Other 3-volt system logic . .

is also readily available. Advanced Micro Devices

For more information on the low-voltage “We're Not Your Competition”™

15.a trademark of Advanced Micro Devices Inc All brand or product names d are trad: Of regi d rks of their respective holders.
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— Full native 32-bit programming power —

(++ PLUS.

ONLY ZORTECH"C++ OFFERS

ATRUE MULTI-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
command line
programs to true
Windows applica-
tions. And you won't
need to switch
development
systems, because
you'll have the
flexibility of mov-
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

L3 A

The security

of one compiler across . .
multiple platforms has never been more libraries and other tools.
essential. With Zortech C++, developing

applications has never been easier

or more efficient.

571 to edit, compile,

B (& linkand debug any
C)/'L\‘j s\, Windows appli
FINDO cation, you won't

|~ need to buy
| the Microsoft
Windows SDK.
| We've also added
a help compiler

E— and engine, a

Zortech C++ dramatically cuts resou;‘ce
your multi-platform development Compllel‘,
time by supporting the complete  \\/indows
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 ANSIC
compatibility. It's also supported by

leading third-party utilities,

s S

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 & 0S/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 ami"geyond

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.

SYMANTEC. |

* Promotion ends March 31, 1993, Offer good in the US and Canada only. In Canada, call 1-800-465-2266. For more information in Europe, call 3171953111, In Australia, call 612-879-6577. Everywhere else, call 408-252-3570.

© 1991 Symantec Corporation. All rights reserved. Zortech is a trademark of Symantec
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Novell Gets Serious About Unix

N ovell might be justified in thinking that NetWare will dominate for years to
come. But as Microsoft’s 32-bit, scalable Windows NT (New Technology) op-
erating system inches closer to reality, it’s clear that Novell is concerned about the
long term. Windows NT, with its integral networking capabilities, could obviate the
need for NetWare. The solution: Novell is throwing in its lot with Unix.

Long the dominant client/server network operating system for the world of DOS-
based PCs, Novell’s NetWare is now being moved over to Unix through partner-
ships with Hewlett-Packard and the Unix Systems Laboratories (USL). In the past,
Novell’s Portable NetWare for Unix provided a subset of NetWare’s full capa-
bilities and incomplete connectivity between Unix and DOS. Now NetWare will be
tightly integrated with Unix. One benefit: The difficulties of integrating LANs
based on TCP/IP and Sun Microsystems’ Network File System protocol with Net-
Ware will become transparent.

The deal between HP and Novell will finally bring NetWare to a RISC-based Unix
environment. The two companies plan to work together to port NetWare onto
HP’s Precision Architecture-RISC architecture, which is the basis for the blister-
ingly fast Series 700 workstations and servers. The software is expected to be
available sometime in 1993. Darrell Miller, Novell’s executive vice president of mar-
keting and services, said that the two companies decided to support PA-RISC be-
cause of its speed and that producing a native version of NetWare will allow Net-
Ware loadable modules to run.

The deal with USL may prove to be more strategically significant, since it could
open up the whole Unix world, not just HP’s corner of the market, to Novell. Nov-
ell and USL will form a joint venture called Univel in San Jose, California. Uni-
vel’s mission will be to create a standard implementation of NetWare for USL’s
Unix System V release 4.0. Univel’s products—the first of which will reportedly
be available in the first half of this year—will arrive first for Intel-architecture
machines. Other possible platforms include Advanced Computing Environment and
SPARC machines.

The USL deal may have more to do with battling Microsoft than with integrating
heterogeneous LANSs. The announcement sheds light on why Novell invested in USL
last year: Novell wants to hold onto the Intel-based market, and if that means
jumping to Unix, so be it. Says Rikki Kirzner, a senior analyst at Dataquest, Net-
Ware could become to Unix what LAN Manager is to OS/2 and Windows NT.
Unfortunately for users, a protracted battle between Windows NT and Unix could
further postpone the era of truly transparent interoperability.

—Owen Linderholm and Andy Reinhardt

Clarion and Jensen & Partners to Merge

larion Software (Pompano Beach,

FL), developer of database applica-
tions development tools for DOS-based
PCs, and London-based Jensen & Part-
ners International, developer of the Top-
Speed language products, have announced
an intent to merge. Clarion’s flagship prod-
uct, the Clarion Professional Developer,
will be integrated with JPI’s tools, which
include optimizing compilers, link tech-

nology, and an interactive debugger. The
two companies had already planned to in-
clude JPI's compiler/linker technology in
the Clarion Professional Developer 3.0,
scheduled to ship this month.

To accomplish the merger, Clarion stock
will be issued to JPI stockholders. JPI’s
development staff will remain in London
under the name TopSpeed Institute.

—D. L. Andrews

NANOBYTES

The most intriguing and puzzling
aspect of Novell and USL’s Univel
deal is that the partners hinted that
they may produce the long-rumored
Unix Lite, a scaled-down version
of the operating system that would
be shrink-wrapped for the desktop.
USL has been thought to be devel-
oping this technology with Com-
paq, but now it will apparently fall
to Univel. Compaq’s role is un-
known at this time. Robert Kavner,
chairman of USL, said the software
will appear this year. O

Bruce Barrington, Clarion Soft-
ware’s chairman and chief engineer,
said his company’s merger with
Jensen & Part-
ners Internation-
al “allows us to
offer the best in
languages to-
gether with the
best in database
technology. Un-
til now, the data-
base developer’s
choice has been
C for speed or either Clarion, dBase,
Paradox, or Clipper for program-
ming ease. Now Clarion can offer
the same speed and compactness as
a C program.” O

Ray Noorda, Novell’s CEO, has a
different view on corporate stock-
holders. “During our operations, we
think of the customer first, em-
ployees second, and shareholders
third,” he said at the time of the
Hewlett-Packard and USL announce-
ments. Noorda's approach contrasts
sharply with the business model that
puts shareholders first. Novell share-
holders aren’t doing too badly: No-
vell reported record revenues for
1991 of $640.1 million, up 29 per-
cent from $497.5 million in 1990,
and profits of $162.5 million, or
$1.10 per share, up72 percent from
1990’s $94.3 million net. O
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Desktop, RISC/PC, under
$10,000 ... Silicon Graphics.

It was bound to happen.

We've taken everything we've learned
about visual computing and built it into
powerful systems that everyone can afford -
the [RIS Indigo™ family.

They pack the hot power of workstations
and glide by at the cool price of PCs. And
they’re remarkably versatile — going from
conceptual design to manufacturing - from
fast 2D drafting through solids modeling —
all with our powerful, renowned graphics.

They’re standards-based machines with
all the hooks and connections to fit easily
with other systems. And with a starting price
under $10.000, they bring unprecedented
graphics power to more desks for less money.

But don’t just take our word forit. Systems
Integration magazine says IRIS Indigo has,
“the best price/performance ratio we’ve seen on
a workstation — or any product for that matter.”
And they’ve been given hoth the BYTE Award
of Distinction and a Digital Review Editor’s
Choice award.

See them for yourself. Get our free 20-
page full-color capabilities brochure, and find
out where to check out the IRIS Indigo family
as well as our full line of servers and
supercomputers.

Call 1 (800)800-7441. Ext.17

SiliconGraphics*

Computer Systems
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Apple Admits Floppy Drive Problem

pple has admitted that a start-up pro-

duction glitch has affected the flop-
py drives in the new portable PowerBook
140s and 170s to the point where the com-
pany must replace the drives. Most of the
failures have been in the drives in the 140
model.

The internal floppy drives on some ear-
ly production runs fail to operate unless
screen brightness is turned down all the
way, which makes the machine far less

useful. “We made a production change be-
fore the holidays that adds shielding to the
floppy drive, and that seems to climinate
the problem,” an Apple representative said.
“We are fixing the affected drives under
warranty at no charge to the consumer and
encourage those with problems to call the
Apple Customer Assistance Center at (800)
776-2333 to find their nearest service lo-
cation.”

—Larry Loeb

IBM’s Multimedia Development Kit
Acknowledges Two Worlds

BM is supporting the formats of two

different multimedia platforms with the
beta release of its 32-bit Multimedia Pre-
sentation Manager/2 Development Kit.
The prerelease MPM/2, available from
the company’s operation in Boca Raton,
Florida, is priced at $100 and provides de-
velopers with early access to documenta-
tion, tools, and code samples for the Mul-
timedia Extensions to OS/2 2.0.

Mark Tempelmeyer, IBM’s manager of
multimedia system software, acknowl-
edges the importance of standards in the
growth of multimedia and says that the
MPM/2 extensions support standards such
as the Media Control Interface (MCI)
command set and the Resource Inter-
change File Format (RIFF), which are part
of the multimedia extensions to Windows
3.0. 1BM belongs to the Interactive Mul-
timedia Association instead of the Multi-
media Marketing Council, an organiza-
tion created by Microsoft, Tandy, and
others to promote the Multimedia PC
(MPC) standard. Other IMA members in-
clude Apple, Sony, and Philips.

By supporting command sets, formats,
and functions such as MC! and RIFF, IBM

gives the nod to both organizations’ plat-
forms. The MCI command set controls
multimedia hardware in an MPC, and the
RIFF structure can incorporate other for-
mats developed independently of RIFF,
such as a Windows metafile or a Windows
device-independent bit-map file.

The IMA’s definition of the minimum
system necessary to run multimedia ap-
plications differs from that of the MPC
standard. The MPC standard, while not
preclusive of full-motion video, does not
specifically address it. The IMA specifi-
cation addresses NTSC and PAL video.

Tempelmeyer describes the main differ-
ence between IBM’s and Microsoft’s of-
ferings as synchronization. He states that
because the IBM multimedia product is
built on top of a true multitasking operat-
ing system, it provides additional func-
tions that are used to synchronize multiple
data streams, such as audio and video. For
example, a stereo output device, such as
the Sound Blaster Pro, can play two in-
dependent data streams, one on each chan-
nel, and be assured of keeping them syn-
chronous with each other.

—Matt Trask

Microsoft Takes Another Step Toward NT

M icrosoft’s second prerelease version
of the Microsoft Windows 32-Bit
Development Kit includes code to devel-
op for and run on Mips RISC and Intel
systems, marking the first time the com-
pany has released tools for a non-Intel-
based platform.

A Microsoft spokesperson said that the
Development Kit has been released to
about 100 select software developers and
corporate customers.

The kit includes an integrated LAN Man-
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ager client/server and the tools to develop
32-bit applications for Windows. Mi-
crosoft’s official position on Windows NT
is that it will transform Windows into a
Microsoft LAN Manager server platform,
adding a fourth server platform to the
three—OS/2, Unix, and VMS—that LAN
Manager currently supports. To develop
code for both Mips platforms, you have
to develop on a Mips R4000-based ma-
chine.

—D. L. Andrews

NANOBYTES

How will Microsoft’s forthcoming
Windows NT operating system
compare to Unix? According to Mi-
crosoft chair-
man and CEO
Bill Gates, NT
pretty much is
Unix. With its
Posix standard
compliance,
Gatesclaims NT
will be as com-
patible with the
leading versions
of Unix as they
are with each other. The advantage
of NT, Gates says, is that it will sell
millians of units, more than any fla-
var of Unix. He also said that Mi-
crosoft may offer a limited voice-
recognition capability for Windows
this year. O

Starting next month, Intel will cut
prices of its 386 processors by as
much as 35 percent. It will also in-
crease research and capital spend-
ing this year. The company says that
the cuts are inspired by competition
from AMD and that Intel will con-
centrate on generating revenue from
its 486 chips and 386SL chips for
notebooks. In the same month that
Intel revealed the looming 386 price
cuts. AMD CEO Jerry Sanders said
in a teleconference for financial an-
alysts that AMD will ship a 486
product for revenue this year. O

Live from Merrimack, New Hamp-
shire, it’s Desktop Direct from DEC.
That's right, DEC is in the midst of
a “multimillion dollar push™ to start
selling systems such as the 3865X,
16-MHz-based DECstation 316SX,
486SX-based DECpe 433 Graphics
Power Package, and the 4865X-
based DECpe 433 Graphic Power
Plus Package at prices as low as 50
percent of the list price. Resellers
and value-added resellers can take
advantage of the offers. For more
information, call (800) 722-9332.
A DEC representative said that the
offers won't apply for SCO Unix
systems. “Unix variations are a
much more intense technical envi-
ronment.” he said. O
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Extender

& True 32-bit Windows
GUI Application Kit

X Fast, Tight, Reliable
32-bit Code Optimizer

N Licensed Microsoft
Windows SDK
Components

¥ Interactive Source-Level
Debugger

N Execution Profiler

BESTIN
ITSCLASS

WATCOM C70
1989

COMPUTER COMPUTER
LANGUAGE LANCUAGE
PRODUCTIVITY excience e

AWARD
1990

—_—

' September 13, 1488
20C: e 5 Watcon C. Verson 5§

| .l’its

100% ANSI and SAA compatible:
(8.5/386 passes all Plum Hall Validation
Suite tests.

Comprehensive tool set includes a

debugger, linker, profiler and much more.

Microsoft extensions simplify porting of
16-bit source.

DOS extenders supported include

Phar Lap, Rational and Ergo.

Extensive third party support includes
products to help with windowing,
communications, C++ development and
graphics.

AutoCAD ADS development and
debugging support.

DOS Extender Features

C8.5/386 includes DOS/4GW, a 32-bit

DOS extender developed by Rational

Systems and based on the industry-

leading technology of DOS/16M, Key

features include:

* Royalty-free runtime license

* Virtual memory support up to 32Mb

* 25K real mode memory footprint

* DPMI support (DOS, Windows DOS
Box, etc)

* VCPT and XMS (himem.sys) compatible

32-bit Windows Kit

Develop and debug true 32-bit GUI

applications and 32-bit DLLs. Using

32-bit addressing, GUI applications can

exploit the flat memory model to

overcome inherent Windows memory

constraints. Straightforward memory

allocation makes Windows application

development easier. Key components

include:

* Supervisor for executing 32-bit
applications and DLLs under Windows

* Debugger for 32-bit applications and
DLLs under Windows

* Licensed Microsoft SDK components

* Access to Windows API from 32-bit
code through special libraries

* 387 math co-processor emulation

* 32-bit C library for Windows

WATCOM C8.5/386

* 100% ANSI C Optimizing Compiler
Tools set components:

* Protected-mode version of Compiler

* Royalty-free DOS Extender with VMM
support * Licensed Components of the
Microsoft Windows SDK « Interactive
Source-Level Debugger * Linker

* Protected-mode version of Linker

* Profiler » Object Code Librarian

* Object Code Disassembler « MAKE
Facility « Patch Facility » Object Module
Convert Utility » Windows Supervisor

* Bind Facility for Windows Applications
+ 386 Run-time library object code

* Special 32-bit libraries for Windows API
* 386 Graphics Library for Extended DOS
applications * 386 Run-time libraries for
Windows

Also available:

WATCOM FORTRAN 77/386
Includes 100% ANSI FORTRAN
optimizing compiler and all tool set
components listed above for C8.5/386.

Platforms

Host environments:

DOS, Extended DOS, Windows DOS
box, OS/2 1.1 or later

Target environments:

Extended DOS, Windows, Windows
DOS box, AutoCAD ADS, embedded
systems

Novell’s Network C for NLM’s includes
C8.5/386

Price: $995
1-800-265-4555

415 Phillip Street, Waterloo, Ontario, Canada
N2L 3X2 Tel. (519) 886-3700 Fax (519) 747-4971

WATCOM C and L.ightning Device are irademarks of WATCOM
Systems Inc. DOS/4G and DOS/16M are trademarks of Rational
Systems Inc. Other trademarks are the propertics of their respective
owners. © Copyright 1991 WATCOM Products Inc.
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Vendors Announce Electronic-imaging Standard

Anew standard for the graphics and
imaging world promises to make it
easy to directly import captured images
into applications and to simplify develop-
ers’ support of the many input devices on
the market. Many of the companies that
are involved in electronic-image process-
ing have jointly defined a standard pro-
gramming interface, called CLASP (Con-
necting Link for Applications and Source
Peripherals), so that developers won’t have
to program a set of drivers for each scan-
ner or digital camera on the market.

The computer-imaging world relies on
two capabilities: the conversion of images
among different file formats and the abil-
ity to capture images electronically from an
input device (e.g., a scanner). Although a
standard doesn’t exist for image formats,
most applications now support a small
range of preferred image formats. Because
most graphics-related applications can con-
vert among these formats, the image-tor-
mat problem is at least manageable.

Unfortunately, except for the forthcom-
ing CLASP standard, the industry hasn’t
agreed on a way to import images. Thus,
every application that wants to bring in an
image must provide its own extensive set
of drivers to support every possible input
device; otherwise, the application has to

rely on using a separale image-capture pro-
gram to import the image in one of sever-
al possible file formats. The latter solu-
tion is inelegant for the user, the former
is laborious for the programmer, and nei-
ther helps if you just want to directly scan
an image into the company newsletter.

CLASP is designed to address all these
problems. The standard CLASP applica-
tion programming interface (API) will let
applications use one set of device drivers
that will support all compliant peripher-
als. When applications such as PageMak-
er support CLASP, you will be able to
select a menu item to acquire an image,
capture the image using your scanner, and
paste it directly into a document without
leaving your application.

This set of standards is being finalized.
The preliminary name of CLASP is likely
to change soon to TWAIN, which one ob-
server said means Toolkit Without An Im-
portant Name. Whatever the name, the
standard has the support of leading hard-
ware and software companies, improving
its chances of becoming widely adopted.

CLASP is a multiple-platform and mul-
tiple-device APL. It is initially targeted for
the Mac and Windows environments. OS/2
and the X Window System may follow.

—Owen Linderholm

Lotus Not Consolidating DOS Spreadsheets...

for Now

ources outside of Lotus Development

have told BYTE that two factions are
at war within Lotus over how to deal with
the DOS spreadsheets. Recognizing that
the bifurcation causes market confusion,
some people argue that Lotus 1-2-3 re-
lease 3.1 should be eliminated—especial-
ly since its level of functionality is sup-
plied by 1-2-3 for Windows—and 2.3
should be enhanced to better compete with
Quattro Pro. Release 2.3 runs on XT-class
machines, so if it were eliminated, Lotus
would have no low-end offering.

Other people apparently believe that Lo-
tus needs to keep both products, at least
until the Windows version gains popular-
ity and more XTs are retired. Rewriting
2.3’s assembly language code to provide
better memory management and allow
multiple-page spreadsheets is said to be
an enormous task, so keeping 3.1 alive for
380-class users may make more sensc in
the short term.

The release 3.0 architecture, which is the
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basis for all of Lotus’s non-DOS imple-
mentations of 1-2-3, has proven very suc-
cessful and portable. But the old 2.x ar-
chitecture keeps hanging around—and it
apparently makes up 55 percent to 60 per-
cent of new DOS spreadsheet sales—so
this is a problem Lotus will have for a long
time.

Lotus asserts that it is not combining its
two DOS-based spreadsheets into a sin-
gle product—or at least not now. A Lotus
spokesperson said, *Both products play a
significant role. We're not combining these
products.”

According to Lotus, 1-2-3 release 3.1
now accounts for 40 percent to 45 percent
of the company’s worldwide sales in the
DOS spreadsheet market. Lotus is now
working on new versions of both prod-
ucts, a spokesperson said, and although
the company had considered consolidat-
ing the products in the past, a consolidation
is “not in the cards in the ncar future.”

—Andy Reinhardt

NANOBYTES

A manufacturer active in the Mac
11 market is now shipping a touch-
screen for the Mac. Edmark (Red-
mond. WA) has redesigned its $335
TouchWindow to work with Mac
monitors via the Mac’s Apple Desk-
top Bus port. You can use the Mac’s
mouse concurrently with the Touch-
Window.

The TouchWindow works with
any Mac application and lets you
use your finger to access pull-down
menus, make selections, move ob-
jects, and draw. The screen is at-
tached to a Mac monitor with ad-
hesive strips. You can remove the
screen from the monitor and use it
as a stand-alone graphics tablet. Ed-
mark recently began shipping a ver-
sion for PC compatibles. An Amiga
version is due this summer. ]

Rear Admiral Grace Murray Hop-
per., 85, a pioneer in the develop-
ment of computers, coinventor of
the COBOL programming lan-
guage, and the Navy's oldest serv-
ing officer. died in January at her
home in Arlington, Virginia, of a
heart attack.

Hopper. a graduate of Vassar with
a master’s degree and doctorate in
mathematics from Yale, joined the
Navy in 1943. She was the first pro-
grammer on the world’s first large-
scale digital computer, the Navy’s
Mark 1. She continued as a pro-
grammer on subsequent wartime
Navy computers.

Following World War I1, Hopper
transferred to the Naval Reserve but
continued her work in computers.
She was recalled to active duty in
the Navy following her retirement
from the reserves and was kept on
active duty for the next 20 years
through a series of congressional
and presidential orders.

In 1991, Hopper was awarded the
National Medal of Technology by
President Bush. She was known for
her contrary lifestyle. Her office at
the Navy Data Automation Com-
mand featured a clock that ran back-
ward. Until her death, Hopper was a
senior consultant for DEC. She was
also a contributor to BYTE. She will
be missed. O



NEC introduces

a 486 series
that has

a huilt-in survival
Instinct.




Next time you need a mission-
critical PC or network server,
here’s 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.

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

Comp and C

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.

“Marutacturers suggueted reted price Powertésts & & getered trademerk and Ex0rees o Indemart of MEC Technalagees, e intel @ ¢
rogueterad trademark w0 The kel Inede 100D @ & Vademert of ikl Carp A OWher treclemans &78 th Draparty of W mapectve owners



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
memoty 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

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.
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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.

Because f is the way you want to go.

© 1991, NEC Technolopies, c:
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Poqet Computer Licenses Nestor
Handwriting-Recognition Software

P oget Computer has licensed the Nes-
torWriter handwriting-recognition
software from Nestor (Providence, RI) for
use in pen-based products now under de-
velopment by Poget. NestorWriter soft-
ware operates with DOS 3.3 or higher,
which allows integration of current DOS-
based applications and offers a stable plat-
form for new applications development.

In addition to a user interface and hand-
writing recognition, Nestor and Poget are
developing a complete application pro-
gramming interface (API) toolkit that third-
party developers can use to create pen-
centric DOS applications. The software
will include mouse emulation and clec-
tronic ink for signature capture and for the
creation of bit-mapped images. A Nestor
representative said that with the toolkit,
developers will add pen-recognition ca-
pabilitics to their DOS applications through
pop-up, pen-input windows.

The licensing of NestorWriter is part of
Poget’s strategy to provide a portable plat-
form to users while offering flexibility to

programmers so that they can develop
DOS-based, vertical applications, as op-
posed to developing for data-collection
devices that are based on proprictary op-
erating systems. NestorWriter and the
Nestor pen user interface are designed to
provide robust pen-computing function-
ality in all classes of pen-based computers,
including 16-bit (using 8088/286 archi-
tecture) and 32-bit computers.

Nestor says you can use its handwriting-
recognition engine in applications devel-
oped for situations where carcful hand-
printing of characters is not practical.
NestorWriter combines handwriting-recog-
nition accuracy for first-time users with
on-the-fly learning capabilities that adapt
to a user’s handwriting style, Nestor says.

The Nestor/Poget API toolkit is avail-
able to developers direct from Poget. The
Poget deal is nonexclusive, and Nestor is
discussing similar agreements with other
hardware manufacturers, according to a
Nestor spokesperson.

—D. L. Andrews

IBM’s Kuehler Promotes Partnering Efforts

I n a meeting with securities analysts to
explain IBM’s recently announced re-
structuring plan, president Jack Kuehler
promoted the company’s growing cffort
to form alliances with leading partners,
saying the business model IBM used in
the 1960s and 1970s is now “a strategy
for extinction.”

Kuehler explained why IBM has sought
to work with companies such as Apple,
Motorola, Intel, and Siemens-Nixdorf.
“We can leverage cach other’s core com-
petencies,” he said. “We can share the ex-
pense and risk of these steep investments.™

Despite IBM’s huge size, he noted, its
50,000 worldwide competitors “collec-
tively have far more money, capital, and
talent than we could ever muster.”
Through its joint venture with Siemens,
IBM is sharing 16-Mb memory-chip pro-
duction and 64-Mb chip development.
Kuehler also said that IBM is working on
a 256-Mb chip. The partnership between
Display Technologies and Toshiba will
produce active-matrix cotor displays. The
Motorola and Intel partnerships will pro-
duce new IBM RISC and 80x86 CPUs.
—Andy Reinhardt

SAS Institute Favors Windows over DOS

AS Institute, maker of the widely used

statistics package, is contemplating
abandoning further enhancements of its
DOS product. According to spokeswoman
Hilary Yeo, the company will release a
Windows 3.0 version of its software in
June and will then encourage PC users to
move to the Windows- and OS/2-based
versions of the package. SAS will contin-
ue to license and support the DOS ver-
sions, but the company is not likely to con-
tinue enhancing them.
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SAS says that it’s moving to Windows in
response to customer demand. However,
many statistics-software users are in aca-
demic settings, where money for hardware
is scarce.

Graduate students and instructors won’t
relish having to buy a 386 to get a new
version of SAS, but vendors can’t be ex-
pected to carry DOS forever. Benign ne-
glect of the DOS platform is probably in-
evitable over time. @

—Ellen Ullman

‘ NANOBYTES

IBM plans to introduce new note-
hooks, laptops, and high-end serv-
ers carly in the year, company
president Jack
Kuehler said.
“In software, we
have clearly
put our reputa-
tion on the
line,” he said,
referring to
0S/2 2.0. The
operating sys-
tem was deliv-
ered in late De-
cember “to customers who want to
roll out code carly,”™ and it will ship
commercially in March, as previ-
ously stated. IBM will “build vol-
umes as aggressively as possible.”
he said. Kuehler also said that the
object-oriented Taligent operating
system IBM is codeveloping with
Apple is slated to ship in 1994. Pre-
viously, estimates had ranged as late
as 1995. He akso said that IBM does
not see uses of RISC CPUs confined
to the computer industry. “Con-
sumer electronics, for example, is
not out of the question.™

Not long after Kuehler made those
comments, Apple chairman and
CEO John Sculley said that Apple
will introduce consumer-specific
versions of its low-end Mac prod-
ucts in the U.S. during the second
half of 1992. The company also
plans to introduce two lines of CD-
ROM-based desktop multimedia
Macs: one for the consumer channel
and the other for the company's tra-
ditional PC channel, Sculley said.
These CD-ROM systems will be
based on System 7.0 and Quick-
Time multimedia technology. They
should ship in time for the 1992
Christmas season. CJ

IBM is internally showing Mac ap-
plications running under OS/2.
The technology to implement this
latest feature is coming out of the
Taligent group, a source said. IBM
could neither confirm nor deny the
existence of such technology, and
the source said it wasn’t clear how
it was being accomplished. m
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Power

Windows For
Project Managers.

The #1 Rated Project Manager Now Comes With Wmdows

Power changes people.

Especially project managers.

They're working
smarter and faster
with new
CA-SuperProject”®
For Windows.

Its the world’s most
advanced, efficient

and reliable project
management soft-

ware—and now it's

incredibly easy to use.

Total power is yours with just a few
mouse clicks. Createand edit :
projects. Specify resources, E
task types and durations. —
Define integrated sub-projects. WINDOWS .
Build top-down hierarchies and task-

CASuperProject
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Report the status of your project with detailed
Gantt, PERT, WBS and Cost/Resource charts.

dependency relations. Link multiple
projects together for cross- project level-
ing. Perform extensive "what-if " analy-
sis, revising schedules as projects
progress.

Manage with power. using tools for sophisticated planning,

comprehensive resource management. tracking and controlling,

You can bet your career on its
advanced and efficient scheduling algo-
rithms.

A recent study of the five leading pro-
]ect managers proved it. Each was
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Show mudtiple views of the same project or
differene projects simultaneously.
assigned the same project, but the finish
dates varied by as much as five months.

CA-SuperProject For Windows finished

Circle 40 on Inquiry Card.

firstin 214 working
days-leaving Microsoft
Project, Timeline 4.0,
Project Workbench and

Project Scheduler in the m
dust.

There’s also a wide array of state-of-
the-art graphics and detailed reporting
tools to help bring your projects to life.

For your free Demo Disk, call 1-800-
CALL-CAL Call today.

Free
Demo Disk

And find out
what our power OMPUTER
windows can do SSOC'ATES
for you. are superior by desian.

SupérPrOJect

ompuler A»smla(es Inlﬂmlwm mnc. ILompuler Associates Plaza,
Istandia, NY 11788-7000. All product names referenced herein are trademarks
of their respective companies.
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Affordable

Multimedia
Solution!
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Now is the perfect opportunity to jump on the multime-
dia bandwagon. Mathematica’s family of TEMPRA
products forms the fastest and easiest, yet most ad-
vanced and affordable, color imaging and multimedia 9
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tools for DOS- and Windows-based PC computers.

TEMPRA's revolutionary graphic user interface makes TEMPRA’s powerful integrated features include:

the products incredibly easy to learn and use.

L4

Scan, edit, create, capture, paint and print images in

TEMPRA PROand TEN -—up to 16.7 million
vibrant colors! Then import your images and video into
TEMPRA SHOW to produce dynamic presentations

with audio, animation, and sophisticated wipes.

Our TEMPRA products provide the functionality, per- 0
formance, and sophisticated paint tools found in other 0
products costing more than $2000. Plus, you'll find
unparalleled speed with our TEMPRA tur ge Q
add-on feature, which brings 32-bit power to graphics
and imaging — use your 386/486 to the fullest now! Q

Intuitive GUI with a variety of adjustable paint tools,
including airbrush, pens, geometry shapes, text, mask,
tranformation, filters, color swap, and color protection.
Support of ComputerEyes/RT™— real-time, 24-bit video
frame grabber for capturing high-quality images from
any video source in 1/30th of a second.

Photorealistic scanning and printing, including special
tools for the best quality image.

Support of Animator™, Animator Pro™, and 3D Studio™
flick (.FLI and .FLC) files.

Audio support from CD-ROM, MIDI, or recorded onto the
hard drive with a Sound Blaster™ card.

Fast enough to run on even a 286 system. And on a 486,
fasten your seat belts!
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(G0 i uét’rv The Solution ~ Draw Programs Image Programs Paint Programs
C("’HF7 Mathematica, inc.| ~ Corel | Micrografx | Micrografx |  Aldus RIX | ZSoft
TEMPRA CorelDRAW | Designer |Picture Publisher! PhotoStyler |WinRIX | Paintbrush
Drawing Effects 72 13 8 64 | 10 64 | 8
Drawing Styles '
Arc 16 N/A 4 N/A ’ N/A N/A N/A
Circle 12 4 8 3 N/A N/A 4
Curve (Parabola) 8 N/A 1 N/A N/A N/A N/A
Ellipse 8 4 8 3 | N/A 8 4
Freehand 3 3 4 2 2 4 3
Irregular Polygon 2 N/A 2 3 N/A N/A 8
Line 7 7 6 2 4 8 6
Parallelogram 4 N/A N/A N/A I N/A N/A N/A
Rectangle 12 4 8 3 N/A 8
Regular Polygon 24 N/A N/A N/A N/A N/A N/A
Spline (Bezier) 2 3 3 N/A N/A N/A 3
Square 12 4 8 3 N/A N/A 4
Load/Display Times
42K PCX :03 1 S B :36 05 13 :05
330K TIFF :04 18 ] 14 47 :05 17 :06
289K Uncomp. TGA :03 N/A N/A 45 :05 16 07
708K Comp. TGA :06 N/A 1 N/A N/A N/A N/A 17
Image Formats
M v N/A } N/A N/A N/A N/A N/A
GIF v N/A N/A v v v v
PCX v v v v v v v
PTN v N/A | N/A N/A N/A N/A N/A
TGA v N/A N/A uncompressed | uncompressed| v
TIF v v v v v v v
WIN v N/A ! N/A N/A N/A N/A N/A
Hardware T '
Batch Printing v v v N/A N/A N/A N/A
Scanners v N/A N/A v v v v
Video Capture v N/A N/A N/A N/A N/A N/A
B/W Printing v v v v v v v
Sierra HiColor VGA v v v v v v v
Color Models
CMYK v v v v v v N/A
RGB v v v v v v v
HLS v N/A v v v N/A v
HSV v v N/A v v v N/A
Environments
DOS v N/A N/A N/A N/A N/A N/A
Windows 3.0 v v v v v v v
Multimedia/Authoring v N/A N/A N/A N/A NA | NA
Audio Support v ~ NA N/A N/A NA NA | NA |
Suggested List Price | $149 — $495 $695 $695 $695 $795 $495 $495

“Mathematica’s Tempra 24-bit paint

program was anotherwinner, provid-
ing unparalled editing speed.”

Adam Osborn

NewMedia,

November/December 1991

"A top-flight painting/photo retouch-

ing program with amazing capabili-

ties. Video speed, even for 24-bit

color files, is remarkable. Highly rec-
ommended.”

Susan Glinert-Stevens

PC Sources, November 1991

“Tempra Pro has some very powerful
features. The package's color ma-
nipulation and control are hard to
beat. Overall, Tempra Pro is an ex-
cellentgraphics editor that's very easy
to use and quite powerful. You will
find it possible to create and edit
images whether you are a beginner
or a professional.”
Marc Greenfield
Computer Buying World,
November 1991

“Temprareally stands outwhen work-
ing with true-color images. The out-
put from Temprais excellent. Overall
Tempra is a good program. Those
who work with full-color images —
and any of the supported color scan-
ners — may find it a valuable tool.
And the ability to work with video
input offers interesting possibilities."”
Leonard Hyre

PCM, November 1991

“Tempra gets our nod for PC-based
programs. It's the least expensive of
the lotand handles a variety of image
formats."

Tom Thompson
BYTE Magazine, June 1991

\lltests were performed on a1 Orchid Technology Privilege 386-33 with 8MB RAM and a Conner 200MB HDD. Windows apllications |5

vere tested in 386 enhanced mode with no other tasks running. TEMPRA is a trademark of Mathematica, Inc. All other products are |

~ademarks of their respective owners. TEMPRA speeds clocked before turbo charger feature. Copyright 1991 by Gary A. Klein. All

lights Reserved.

BEST
SPRING

1991

mathematica

402 S. Kentucky Ave., Lakeland, FL 33801
813-682-1128 + Fax 813-686-5969

1-800-852-MATH
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® The BYTE Unix index is a suite of tests

that evaluate Unix workstation perfor-

ew n I x mance on integers, floating-point math,
operating system, disk access, and system

loading. We have not yet tested the low-

end HP/Apollo 705, but we estimate that
its index would be approximately 3.5. The
705 runs at 35 MHz and lists for $4990.

: Keeping the Packaging Lean
These machines are enclosed in a simple
BEN SMITH 16%- by 14%- by 3-inch case. They include
both thick- and thin-wire Ethernet con-
nections, a parallel port, two serial ports,

The HP/Apolio 710 Hewlett-Packard/Apollo has introduced two  and a SCSI-2 connector. You can save
- - — new members to its 9000 Series 700: 710 and  yourself some desk space by setting the
and 705 are smal_I! ~ 705. These low-priced personal workstations ~CPU case on edge by attaching the feet

o P & use the PA-RISC processor, the fastest RISC  that are provided. The 710 has an 8-bit
e_leéaf‘ t Eex')gnswel __ processor being shipped for the workstation frame buffer that provides 256 simulta-
and fast systems market. Although they have a low price, these 'l‘ggus C.Olol's;g e}‘;he:i? 119""Ch (11220.' bz
’ — are not low-end machines: The 710 lists for (10;‘;?';;6 ’768- i)Z(Ll ‘gg.zi—)llz())rd?s lz;ch
$9490, but it runs at 50 MHz and yields a BYTE Unix index of 4.6 (see the table), g_in oo <chle monitor 1 also avail-
which means that it is more than four times as fast as a comparable Sun Microsys-  gpje.
tems Sparcstation IPC. The minimum systems are diskless and
come with 16 MB of 80-nanosecond
RAM, 32 KB of instruction cache mem-
ory, and 64 KB of data cache memory.
The RAM can be built up to 64 MB. The
maximum internal hard drive storage is
840 MB. The maximum external hard
drive is 9.45 gigabytes.

The RISCs of Battle

The high performance of the 9000 Series
700 machines is primarily due to the PA-
RISC central processor. The Unix work-
station market has turned into a battle-
ground for competing designs. Sun’s
SPARC design has dominated the work-
station market for years, and it will prob-
ably continue to do so for many more years
because Sun licenses the SPARC design
for only a token sum.

IBM’s RISC System/6000 brought it
from being the most laughable RISC
manufacturer (the IBM RT) to one of the
most feared (see “Sizzling RISC Systems
from IBM,” April 1990 BYTE). For at
least a year, the RISC System/6000 was
the performance leader among worksta-
tions. But, despite tens of millions of dol-
lars invested in setting up its marketing
and distribution, it still does not dominate
the market. With HP/Apollo’s introduc-
tion of the 720 last year, IBM lost the per-
formance lead as well.

Other notable RISC designs are the Mo-
torola 88000, which doesn’t look like it
will ever be popular for workstations, and

The new HP/Apollo workstations are enclosed in a small, trim case. The CPU can
stand on edge (as shown) or sit flat on your desk.
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the Mips processors, which are used in its
own machines as well as DEC’s RISC
workstations and the most recent designs
from Sony. The newest Mips processor,
the R4000, is a full 64-bit processor and is
integral to the Unix plans of the Advanced
Computing Environment consortium.
Targeted markets for the 710 and 705
workstations include both the technical
and commercial worlds. HP/Apollo has
established itself as a valuable source for
computer-aided drafting and design work-
stations. The introduction of the 710 and
705 may well attract members of the com-
mercial world, who need the high resolu-
tion and performance for electronic pub-
lishing, information management, and
group/project-oriented networking.
Already, Lotus 1-2-3, WordPerfect,
Wingz, Oracle, Informix, Ingres, Sybase,
and the most popular electronic publishing
and multimedia packages run on these new
machines. When HP/Apollo introduced
the 720, there was already a huge reposi-
tory of software that runs on the PA-RISC
minicomputers and the HP-UX operating
system. The number and kinds of appli-
cations that run on the workstation’s design
and flavor of Unix are important consid-
erations in evaluating RISC workstations.

Power Shift

HP/Apollo’s marketing phrase, “Power
Shift,” is fitting. With the kind of perfor-
mance that the 710 offers at the price that
it does, the competition is finding itself in
a frightening race for the affections of the
budget-conscious workstation buyer.

For all but intensive graphics applica-
tions, the 710 is more power than a single
user needs. It is perfectly feasible and very
practical to add an X-terminal to the con-
figuration.

HP/Apollo claims that the 710 can gen-
erate 950,000 three-dimensional vectors
per second. This is nearly twice the per-
formance of any comparably priced com-
petitor’s workstation. Even with 3-D sur-
face rendering, this workstation is no
slouch. As with the Iris Indigo, 3-D graph-
ics operations are done without a graphics
pipeline coprocessor.

The HP/Apollo 700 line has leapt for-
ward with the software that makes 3-D
surface rendering practical on the low-end
graphics workstations: the PowerShade li-
braries and software, which includes
Wavefront Technologies’ Personal Visu-
alizer. The libraries include operations for
all the basic 3-D rendering problems as

well as adding haze- and ray-tracing.

If the low end of the 9000 Series 700
doesn’t have enough power for your hefty
graphics applications, you might consider
the 750. It has larger caches and can be
expanded to 384 MB of RAM and 2.6
gigabytes of internal hard drive storage.
But if all you want is more disk space and
another PA-RISC processor, you may need
only one of the new low-cost 9000 Series
700 servers.

Choice Computing

I used the 710 as my personal workstation
for a month. I did this to become familiar
with the machine and also because it gave
me the nicest working environment with
which to connect to the BYTE network.
Yes, the X Window System applications
are snappy, but with HP’s Vue applica-
tion and window manager (built on
OSF/Motif), my screen’s multiwindowed
world is also elegant.

Computing is no longer in the Stone
Age, and there is no reason why we should
be so Spartan as to remain with ugly and
difficult computing environments. Add
HP’s quality and design to the power of
Unix computing and its network, and you
have a comfortable and productive world
in which to work. If you’re in the market
for a desktop workstation for general use,
the 710 and 705 have the best price and
performance, without sacrificing quality
and good looks. B

Ben Smith is a BYTE technical editor, a
former database consultant, and the au-
thor of UNIX Step by Step (Howard W.
Sams, 1990). You can reach him on BIX as
“bensmith.”

BYTE LAB BENCHMARKS
The 710’s average score of 4.6 makes it more than four times as fast as a Sun
Sparcstation IPC.
Test Baseline Result Index
Arithmetic (type = double) 2541.7 21.255.5 8.4
Dhrystone 2 without register variables 22,366.3 84.850.8 3.8
Excel throughput 16.5 74.2 4.5
File copy (30 seconds) 179.0 1237.0 6.9
Pipe-based context switching 1318.5 1500.4 1.1
Shell scripts (eight concurrent) 4.0 11.0 28
Sum of six items 27.5
Average 46

HP/Apollo 705 and 710

705 (35 MHz)

19-inch 8-bit gray scale, diskless,
$4990
710 (50 MHz)

19-inch 8-bit gray scale, diskless,
$9490

16-inch 8-bit color, diskless,
$11,490

19-inch 8-bit color, diskless,
$13.990

Optional:
210-MB internal hard drive, $2000
420-MB internal hard drive, $2500

Series 700 servers:

720 with 32 MB of RAM, 840-MB
hard drive, $23,440

750 with 64 MB of RAM,
1.3-gigabyte hard drive, CD-ROM,
4-mm DAT backup, $57,190

750 CRX-24Z

19-inch 24-bit color, 32 MB of
RAM, 1.3-gigabyte internal hard
drive, graphics coprocessor, and
PowerShade, $63,190

Hewlett-Packard/Apollo

270 Billerica Rd.

Chelmsford, MA 01824

(508) 256-6600

fax: (508) 256-4862

Circle 1219 on Inquiry Card.

MARCH 1992 - BYTE 37



WARNING!
FAST
WINDOWS

Fasten your

seat belt and

snap in the new
Hercules Graphics
Station GOLD!

Windows acceleration plus:

32,768 colors

Graphics processor

High resolution e VRAM

High refresh rates * DRAM (optional)

World Class
Windows
Performance.

High-speed, true color Windows . . .
and much more!

Call 1-800-532-0600 for details. . B 1 HE[EU'ES
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Battle of the
Heavyweights

MARTIN HELLER

The release of On my left, weighing in at 28 MB on disk and
— 3200 pages of documentation: Borland C++ 3.0
M'crosoﬂ c/ c'H' 7. 0 with Application Frameworks. (Crowd cheers.)

On my right, weighing in at 20 MB on disk and

b Cha"enée. — 5800 pages of documentation (with a 500-page
with Borland C++ 3.0 index): Microsoft C/C++ 7.0. (Crowd cheers

Ty . — again.)

for th? Eeﬂt_s an‘! _ These two contenders come to you compiling
minds of serious C and C++ code. Both target DOS and Win-
—— dows applications. They each use a DOS Pro-

develollers tected Mode Interface server to work in pro-

tected mode. Both have DOS integrated
environments that work well in a DOS box under enhanced-mode Windows. They
each have command-line compilers, linkers, make utilities, debuggers and profil-
ers for DOS and Windows programs, and Windows resource editors. Both have class
libraries for building Windows applications, and both have container classes for DOS.

Yet these are different products. Borland includes a Windows integrated envi-
ronment, a class library for building DOS applications, custom controls for Windows,
and an assembler—for $749. Microsoft includes extra compiler and linker options:
automatic function in-lining, function packaging, and p-code generation—for $495.
(Microsoft sells separately a Windows integrated environment, QuickC for Windows,
and Microsoft Macro Assembler.)

Borland C++ 3.0 (BCC) requires 2.5 MB
of RAM and a 286 processor to produce
Windows applications. Microsoft C/C++
7.0 (MSC) requires 4 MB of RAM and a
386 processor. The standard developer's
machine is probably a 33-MHz 486 with 8
MB of RAM, so Microsoft isn’t exctud-
ing too much of its real market. If you're
still developing with an old AT, you now
have an excuse to get a real computer.

Compiler Performance

For years, BCC had the reputation of com-
piling quickly to get poorly optimized
code; MSC had the reputation of compil-
ing slowly to get well-optimized code.
Neither stereotype holds any longer. Both
products now compile quickly and pro-
duce optimized code. In both cases, you
can trade compilation time for generated
code quality.

The table shows the preliminary Dhry-
stone benchmark results. I used a 25-MHz
computer with memory and disk caching.
Microsoft’s new maximum in-lining cou-
pled with global optimization worked mag-
ic on the Dhrystone benchmark—a major
plus for Microsoft.

The Sieve of Eratosthenes benchmark
results 1 obtained show Borland slightly
ahead. There isn’t much that can be opti-
mized in the Sieve code. The results in the
large model were similar, but not identical,
to the results in the small model.

I also timed a complete reconstruction
of Image2, a moderate-size Windows ap-
plication. Clearly, MSC has closed the C
compilation speed gap, even when I let
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Borland C++ 3.0 with Application Frameworks is fine-tuned With the release of Microsoft C/C++ 7.0, Microsoft has finally

for developing Windows applications. entered the C++ fray.
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PRELIMINARY DHRYSTONE RESULTS
The results indicate a major plus for Microsoft.
Compiler Switches Run time .EXE size Text size
(seconds) (bytes) (bytes)
MSC C/C++ 7.0 /Oxaz /Ob2/Gs 3.6 8305 1516
Large model /Oxaz /Ob2 5.1 14,895 2018
/Gs /AL/Osae /Gs 7.1 7729 898
Borland C++3.0 -02-Z-A-ms 6.9 7624 1089
Large model -02-Z-A-mi 8.8 9298 1229
-0O1-Z-A-ms 8.6 7640 1001

BCC use precompiled headers. When op-
timizing, the two compilers take the same
amount of time and produce code of sim-
ilar speed, but the MSC executable file is
smaller. When quick-compiling, MSC now
works faster than BCC. MSC’s p-code op-
tion produces smaller code than any other
option, but it is also much slower code
than any other option.

C++ and Class Libraries

MSC has an implementation of C++ 2.1 as
described in the Annotated Reference Man-
ual, plus experimental exception-handling
extensions. BCC has a C++ implementa-
tion that mirrors CFRONT 3.0, including
template extensions. BCC has additional
extensions known as dynamic dispatch vir-
tual tables to support message-response
functions in the ObjectWindows Library,
Borland’s application framework for Win-
dows. Because of these extensions, you
can’t use OWL with any C++ compiler
other than BCC.

OWL will make people who are deeply
involved in object-oriented programming
quite happy. On the other hand, Mi-
crosoft’s Foundation Classes, which ba-
sically encapsulate the Windows applica-
tion programming interface and keep the
API nomenclature, make it relatively casy
for an experienced Windows program to
migrate to C++. I find OWL nice as far as
it goes, but it doesn’t cover, for example,
Graphics Device Interface, Dynamic Data
Exchange, or Object Linking and Embed-
ding. MFC, while it constitutes a very thin
layer on top of the Windows API that does
little abstraction in and of itself, covers
most of the API in a regular way, and it
lets you easily add functionality and ab-
straction by inheriting classes.

MFC seems to have less overhead than
OWL. Consider the size of a “Hello,
World” application. HELLOAPP.EXE
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built with MFC is 14,901 bytes long;
HELLOAPP.EXE built with OWL is
114,693 bytes long. No, I didn’t make a
mistake: A minimum OWL application is
over 100 KB on disk, because pretty much
the whole library links in. Microsoft, on
the other hand, was able to make its MFC
classes more granular and to let its linker
exclude unreferenced packaged functions.
Packaged functions include, by default,
all C++ member functions. The big gain
here is excluding unnecessary member
functions from the executable image.

This isn’t as bad as it seems, because not
all that baggage gets into memory. The
RAM footprint of the MFC HELLOAPP is
18 KB; the RAM footprint of the OWL
HELLOAPP is 28 KB. I'd like to see Bor-
land enhance its compiler and linker to re-
duce the .EXE file size.

Microsoft has no equivalent to Borland’s
Turbo Vision application framework for
DOS, which offers a lot of capability and
makes it easy to build DOS character-
mode applications that use menus and a
mouse. MFC has some container classes
and utility classes that are usable from
DOS, but the major thrust of MFC is to
aid Windows developers.

If you’re targeting DOS, Borland’s class-
es will help you more than Microsoft’s
will. But don’t expect TV and OWL ap-
plications to share source code: While the
two Borland application frameworks use
similar concepts, they’re incompatible.

Integrated Environments

BCC offers two integrated environments:
BC (DOS-hosted) and TCW (Windows-
hosted). MSC offers one DOS-hosted in-
tegrated environment, PWB. BC and PWB
let you get at the full functionality of their
compilers; TCW doesn’t. TCW and PWB
have browsers; BC doesn’t. I like work-
ing completely within Windows, which

leads me to favor TCW. But it’s frustrating
that I can’t do maximum optimization from
TCW. PWB (which is much improved
from previous incarnations) at least lets
me do everything from one place—in-
cluding launching Windows applications
from a DOS box, thanks to some new tech-
nology—but I wish Microsoft had done a
real Windows-hosted environment.

Borland’s Resource Workshop is a fine
tool for Windows developers that is simi-
lar to Mac ResEdit. MSC now comes with
the basic set of resource-editing tools from
the Windows Software Development Kit.
Borland’s TDW debugger now supports
hardware breakpoints; Microsoft’s CVW
has speed and size improvements, and it
fully supports C++ and p-code. Borland’s
WinSight is a neat message-monitoring
utility. Microsoft Link can now build huge
overlaid DOS programs.

I could go on at length discussing other
new features; both packages have many.
The bottom line is that both MSC 7.0 and
BCC 3.0 well serve the needs of profes-
sional Windows and DOS applications de-
velopers who work in C or C++. There
was no knockout; the fight has to be scored
on points, and you’re the judge. B

Martin Heller develops software and
writes about computers. He can be reached
on BIX as “mheller.”

Borland C++ 3.0 with Application
Frameworks
$749

Borland International, Inc.
1800 Green Hills Rd.

P.O. Box 660001

Scotts Valley, CA 95066
(408) 438-8400

fax: (408) 438-8696
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Microsoft C/C++ 7.0
$495

Microsoft Corp.

1 Microsoft Way

Redmond, WA 98502

(800) 426-9400

(206) 882-8080

fax: (206) 883-8101
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Dell Delivers Color Computing Without a Price Penalty

t seems like manufacturers

have been showing portable
computers with color screens
at trade shows for years. In fact,
they have, starting with those
so-called technology demon-
strations a very long time ago.
Some color portables have been
available, but at eyebrow-rais-
ing and wallet-clearing prices
that hovered around the five-
figure area. No, thank you.

The major problem has been
the availability of color flat-
panel displays. Finally, color
LCD screens that can run off
battery power are becoming
available in quantity, and that
means that those long-awaited
color notebook computers will
soon appear.

After months of promises
from a number of major play-
ers, the first color notebook I've
been able to keep for a while
and test arrived on my desk at the very
end of 1991. The Dell System 325NC
shows just how quickly you can get used to
having color in your briefcase. What's sur-
prising is the bottom line. Dell has brought
a full-power color notebook to market for
not much more than a comparably
equipped unit with a monochrome screen:
$3999.

The 325NC weighs in at a respectable 7
pounds and measures 8/ by 11 by 2/
inches. That’s a little heavier and a bit
thicker than your garden-variety mono-
chrome notebook, but this is one loaded
notebook computer. It’s based on Intei’s
25-MHz 386SL (low-power) processor,
but more about that later.

The display on the 325NC is a 9%-inch
diagonal passive-matrix triple-supertwist
nematic L.CD that displays 16 colors in
standard VGA (640- by 480-pixel) reso-
lution. It can also display 256 colors, al-
though in CGA (320- by 200-pixel) reso-
lution.

Active-matrix displays are considerably
brighter than passive-matrix displays. Ac-
tive-matrix displays also use much more
power and are more expensive.

I"d never worked with a passive-matrix
display before, and I was at first a bit dis-
appointed. The image isn’t as bright as I'd
like it, and the colors are on the muted
side. But this isn’t, after all, a desktop
VGA display. It didn’t take long for me
to get used to it, and the more 1 used it,

42 BYTE » MARCII 1992

the more 1 liked it. I soon realized how
important the color factor is with the ap-
plications that I use regularly—especially
in Windows.

Of course, a color display deserves a
high-powered and high-quality system to
go along with it, and the rest of the 325NC
is no slouch. It’s obviously designed from
the ground up as a cohesive whole. Dell
has come a long way from its roots as a
purveyor of me-too clones.

Today’s noteboeok computers are de-
signed to use battery power conservative-
ly. The 25-MHz 386SL that’s the heart of
the 325NC is state of the art for today’s
notebooks. It’s crammed with power-sav-
ing features, including sleep and sus-
pend/resume modes. Dell has added more:
custom firmware and a custom applica-
tion-specific IC whose entire purpose is
power management.

The 325NC has yet another state-of-the-
art feature: A nickel-mefal-hydride bat-
tery lasts longer and doesn’t have the
“memory effect” that nickel-cadmium bat-
teries are infamous for (i.e., delivering less
power the more times they 're recharged).

The end result of all this engineering is a
system that will run for an average of about
3 hours on a charge. Some notebooks with
monochrome displays don’t do as well.

As far as other system features are con-
cerned. the 325NC comes standard with
4 MB of RAM (expandable to 12 MB), a
60- or 80-MB hard drive, a 3/-inch 1.44-

MB floppy drive, and the usu-
al assortment of ports, includ-
ing PS/2 mouse and keyboard
connectors. Options include a
2400-bps modem and a 960()-
bps data/fax modem.

The 85-key keyboard has a
solid big-system feel. Its lay-
out is becoming standard for
today’s crop of notebooks. Be-
cause a pointing device of
some sort is a necessity in to-
day’s Windows-centric world,
the 325NC comes standard
with the Microsoft Ballpoint
mouse, which is actually a
miniature trackball. It’s not the
smallest pointing device that’s
available for portable comput-
ers, but | have found it to be
one of the best. I use one with
the notebook computer that |
own.

On the performance front, the
325NC is impressive. | ran the
BYTE Lab benchmarks and found that the
325NC compared favorably with others
in its class. This is a machine that’s com-
fortable for even computation-heavy ap-
plications, especially if you pop in the op-
tional 387SX math coprocessor.

Dell’s aggressive pricing strategy will
give the demand for color notebooks a
much-needed kick in the pants and will
make competitors very nervous, especial-
ly those known for premium prices. With
its $3999 price tag, the question of whether
you need a color notebook almost becomes
moot. Color adds a new dimension to
portable computing, and when you can get
it for virtually the same price as a compa-
rable monochrome unit, what are you wait-
ing for?

—Stan Miastkowski

Dell System 325NC
$3999: with 80-MB hard drive,
$4299

Dell Computer Corp.

9505 Arboretum Blvd.
Austin. TX 78759

(800) 426-5150

(512) 338-4400

fax: (512) 343-3312
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Introducing The Gateway TelePath

For $195, you get the Gateway TelePath - a new
custom-designed V.32bis modem with full fax capability plus
WinFax Pro," Crosstalk® for Windows"™

and a free trial membership with ‘f
CompuServe’ Anywhere else you'd , .-
pay more for the software alone! s 0 ’

Gateway 2000’s engineers :.' v

designed this internal modem and fax
card to incorporate everything our
customers were hungry for in the
arena of PC communications.

Speed. The Gateway TelePath
modem operates up to 14,400 bps.
The Gateway TelePath send/receive
fax runs at 9,600 bps.

Compatibility. 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 earlier fax machine using
Class 1 or Class 2 commands.

.
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o
o
&
0

M Fax mode: V.17, V29, and V.27ter

M Data mode: (try to find one we don't support!) V.32bis, V.32,
V.22bis, V.22, V.21, Bell 212A and 103, V.42 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 $500 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

It’s bigger, but that’s just one of the improvements we've
made to the 15-inch Crystal Scan 1572FS. The new flat, square,
non-glare screen reduces distortion around the comers and
provides an edge-to-edge display area. The refresh rate is higher,
72 Hz, for added image stability and flicker-free display. Dot
pitch is 0.28mm. We've also moved the fine tuning controls to
the front of the monitor for easy access.

‘!_.'—'_:‘_ﬁ-

The Crystal Scan 1572FS is an option with 386DX and 486
systems for an additional $195. Availability is limited.

The ATT" Graphics Accelerator

You're really cookin’ when you run a Gateway 2000 system
with ATT'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, VGA, Super VGA and
previous IBM graphics standards, which makes it easy to install
applications using the standard video drivers.

The ATI Graphics Ultra video card is standard with the 486-33
system, optional with 386DX and 486 systems. The street price
of this card is over 12
$500, but withthe 1o

purchase of a g i
Gateway 2000 ) U
system. you can " o
upgrade to it . _ aenem
, - g,
for $150!
Standard \ GA Diamond Speed AT Graphics

Star Plus Ultra

A%V and provided by AT1 Teuhnologies

ures compuled on 4

With the purchase of any Gateway 2000 386SX, 386DX or
486 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 you 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 your sales person for the details.

Option #1

Microsoft' Excel for Windows™ 3.0

I8 A powerful graphical spreadsheet program
M Includes online help for Lotus” 1-2-3" users
B PC Magazine's Editor’s Choice

Retail value: $495. Discount value: $300+. Can be yours 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 =
I Includes online help for WordPerfect® users B
Retail value: $495. Discount value: $300+. Can be yours free
with a Gateway 2000 PC!

Option #3

Microsoft PowerPoint for Windows 2.0

I Easy-to-use desktop presentations program

M Creates high-quality overheads and 35mm slides
Retail value: $495. Discount value: $300+. Can be yours free
with a Gateway 20(X) PC!

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

Option #4

The Paradox® 3.5

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

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

Can be yours free with a Gateway 2000 PC!

Option #5

The Entrepreneur Pack .~
Includes Microsoft’s
Works." Publisher™
and Money,” the latest
versions, and an
Entertainment Pack, all ;
for Windows, plus TurboTax for Windows® from ChipSoft

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

I Publisher has page layout tools to create publications

I Money helps you control your finances by writing checks,
selting budgets, tracking expenses

M Entertainment Pack, eight games including Tetris’

8 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!

Peripherals are sold only with the purchase of a system. If you already own a Gateway 2000 computer, you can buy peripherals separately. *#
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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 ™

I8 Everything you 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
I Includes interactive online tutorial

B PC Magazine calls it the best program in its category
Retail value: $695. Discount value: $425+. Can be yours free
with a Gateway 2000 PC!

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

This offer includes the identical applications contained in
retail packages but will not include the retatl box. You get a
complete set of diskettes and manuals, shrink-wrapped and
packaged in a Gateway 2000 box.

Main Course

Main Course

There’s A PC Here That’s Just What You’re Hungry For

Gateway 2({)0 computer systems — the meat and potatoes of
our menu — come with all the trimmings at no extra charge. All
systems have plenty of RAM, two diskette drives, fast and
reliable hard drives, 16-bit VGA graphics, color monitors and the
124-key programmable AnyKey™ keyboard. We use only the
highest quality components in our systems. Every model
includes MS DOS 5.0, and 3865X. 386DX and 486 models come
with Windows 3.0 and a Microsoft mouse.

Substitutions are welcome! We custom build each Gateway
2000 system to your specifications.

286 And 386SX Systems

Gateway 2000's 286 and 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 I/0 card on
the motherboard, leaving
five 16-bit slots open in the
standard configuration.
The mini desktop

G ~T.E_::'='—j; models have a

% oy i standard mouse port
(PS/2 compatible), leaving two
serial ports open. RAM on these systems is expandable to 16MB
on the motherboard. The Western Digital® IDE hard drives
feature a 32K read-look-ahead cache buffer. All mini desktop
models have Quadtel” BIOS and 200 watt power supplies.
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comes standard with all Gateway 2000 svstems.

386DX Systems

The 386 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
portion of RAM - 4MB expandable
to a system total of 64MB. Put in —
64K of cache RAM on the 386/33
for a nice performance boost. Add
IDE hard drives from Westem
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
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 16-bit slots, with one 32-bit and five
16-bit expansion slots available in the advertised configuration.
Gateway's 386DX and 486 systems come in a desktop model that
is roomy and easily accessible.
A floor-standing tower model
s an option for
an additional
S100.

Main Course

486 Systems
Gateway 2000’s 486 systems run on the real McCoy - an Intel
80486 processor with built-in math coprocessor and 8K
instruction cache. The 486/33 has a Micronics” motherboard,
while the motherboard for the EISA system is custom
-manufactured for Gateway 2000. RAM is expandable to a
system total of 64MB. Both systems also have an extemal cache
to further increase performance: the ISA
system includes 64K the EISA PC has 128K.
New on the 486/33 is the ATI® Graphics
Ultra, which is the fastest video card by far
inits class. The EISA model includes a
Diamond Speedstar Plus, which is also a
high-performance video card.
Both systems come with IMB
I video RAM.
The 486/33 has eight 16-bit
/ slots on the motherboard, six
available in the standard configuration. The EISA machine has
eight 32-bit EISA slots on the system board. You have five 32-bit
EISA slots open in our standard configuration.
The 486/33 has Phoenix BIOS, while the 486/33 EISA uses
Award’ BIOS. Both systems come with Weitek sockets and 200
watt power supplies.

Please refer to the back page of this ad for svstem
configurations and prices.




16 MHZ 386X

M 80286 Processor M Intel® 80386SX Processor : M Iniel 80386 Processor
M 2MB RAM : M 2MB RAM e ; ﬁ‘" B IMB RAM
M | 2MB 5.25" Drive M | 2MB 5.25" Drive o IMB RA.\I B 1 2MB 5.25" Drive
W | 44MB ?.\ Drive '\ $ < B[ 44MB 35" Drive W 1 2MB 5.25" Drive S * W1 44MB 3.5 Drive
M S0MB 17mns IDE Drive B | 44MB 3.5 Dri e M 30MB 17ms IDE Drive
with 32K Cache W R0MB 17ms [DE Drive with 32K Cache
M 16 Bll VGA \\llh 512K M 16-Bit VGA with 512K with 32K Cache M 16-Bit VGAwith IMB
M 4" Crystal Scan 1024 B 14" Crystal Scan 1024 M 16-Bit VGA with 512K B 14" Crystal Scan 1024N1
Color VGA Monitor Color VGA Monitor B 14" Crystal Sean 1024 Color VGA Monitor
B | Purallel/2 Serial Ports M | Paralle)/2 Serial Pons Color VGA Monitor M | Parallel/2 Serial Ports
B | PS/2 Mouse Port W | PS/2 Mouse Port B | Parallel/2 Serial Ports M 124-Key AnyKey Kevboard
B 124-Key AnyKey™ Keyboard B 124-Key AnyKey Keyboard B | PS/2 Mouse Pont B Microsoft Mouse
W MS DOSE 5.0 M Microsoft® Mouse W 124-Key AnyKev Kevboard EMSDOS 5.0
$1345 M MS DOS 5.0 B Microsoft Mouse M MS Windows 3.0 .
B MS Windows™ 3.0 B MS DOS 5.0 ‘ ~ I Choice of Application Software
M Choice of Application Software W MS Windows 3.0
$] 445 " M Choice of Application Software $1895

$1745

33 MHZ 486 EISA

B Get our 33 MHz 386 system, B [ntel 80386 Processor M Intel 80486 Processor B [nte] 80486 Processor
same contiguration as listed. W 64K Cache RAM & M 61K Cache RAM : s, 128K Cuache RAM
with a 120MB [DE hard drive M IMB RAM " ESMBRAM H 3MB RAM

instead of the 200MB drive. B | 2MB5.25" Drive 3 - E2MBS5.25" Drive > W12MB5.25" Drive

$2145 B | 44MB 3.5 Drive o B | 44MB 3.5" Drive - B | 44MB 3.5" Drive
B 200MB | Sms 1DE Drive with B 200MB 15ms iDE Drive with B 340MB 15ms SCSI Drive with

B Sume features a5 our 33 Mliz 64K Multi-Segmented Cache 64K Multi-Segmented Cache 128K Multi-Segmented Cache
186 swstem EXcent this machine M 16-Bit VGA with IMB M ATI Ultra VGA with IMB 32-Bit EISA SCSI Controller
bas AVB RAM Pt o 118 W 14" Crystal Scan [024N] B 14" Crystal Scan 1024N] VGA with IMB
s AT A mstead of 8. Color VGA Monitor Color VGA Monitor B [4" Crystal Scan 1024NI
ol PN DEAd g W | Parallel/2 Serial Ports B | Parallel/2 Serial Ports Color VGA Monitor
instead of the J00MB drive B 124-Key AnyKey Keybourd M 124-Key AnyKey Keyboard M | Parallel/2 Serial Ports
in our standard configuration. W \Microsoft Mouse B Microsoft Mouse B 24-Key AnyKey Keyboard
$2495 B MS DOS 5.0 M MS DOS 5.0 W Microsoft Mouse

B MS Windows 3.0 B MS Windows 3.0 W \MS DOS 5.0
B Choice of Application Software B Choice of Application Software  HMS Windows 3.0

B Choice of Application Software
P $3895

INCLUDED WITH EVERY SYSTEM:
PCWeRID * One-year warranty » 30-day money-buck guaraniee
+ Lifetime toll-free technical support « Free on-site service
to most locations « Free bulletin board technical support
+ C.0.D. terms and major credit cards honored « Net 30-day
credit terms and leasing options available to qualified
commercial customers

Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CST)
Service Hours: 6am-Midnight Weekdays, 9am-2pm Saturdays (CST)
All prices are subject 10 chunge. Prices do not include shipping

features you want. The service is unsurpassed anywhere. r GAT E WAW @

And the price you pay is also remarkably affordable. i You've ot afriend in the business

Go ahead and browse through the Gateway Cafe ’ | S 00-523-2 0 0 0 a_@?/&

menu. We serve a wide selection of the freshest items /4 610 Gateway Drive + N. Sious City. SD 7049 » 605-232-2000 + Fay 603-232-2023
In lhe PC mdus")’- You re sur¢ lo ﬁnd Somelhlng G I GI4TEW4W ©1991 Gateway 2000, Inc. Gateway 2000 and AnyKey are tradenarks of Gateway 2000, Inc. All other brand and product names are trademarks or registered trademarks of their repective companies

that will appeal to your taste and budget.

“You've got a friend in the business.
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Twiddling at My Computer

he first time | saw the Twiddler, |

was enchanted. An alternative input
device that is both keyboard and mouse,
the Twiddler fit my hand comfortably. se-
cured by the adjustable Velcro and nylon
strap.

Ergonomically designed for right- or left-
handed use. the 5-inch-long Twiddler is
equipped with a 6-foot cord and is capable
of working as far as 50 feet away from
laptop and desktop computers with an ex-
tension cable, a definite advantage when
giving presentations.

The Twiddler has three rows of miniature
oval keys on the front surface. Each row is
designated by a color: red signifying the
feft row, blue the middle row. and green
the right row. An oval pattern of small
round buttons on the top back curve of the
Twiddler provides thumb control of” Alt,
Control. Shift, function, and number keys,
as well as control of the unit’s mouse ca-
pabilities.

The 12 finger keys on the front of the
unit emulate a 101-key keyboard via chord
keying. You press and release one or more
keys at a time, with each combination gen-
erating a unique character or command.
You can create your own key chords for
words and groups of words that you use
frequently.

The mouse pointer in the Twiddler is

et’s face it: A “standard”

PC simply doesn’t exist.
Take here at BYTE, for exam-
ple. Besides a few standard
add-ins, each editor has a cus-
tom-configured system, with
parts and pieces from a variety
of manufacturers. Diagnosing
pesky problems or installing
peripherals and add-ins in this
bewildering hodgepodge can
be a nightmare.

Diagnostic utilities are de-
signed to help. Several prod-
ucts are available, each updated
on a regular basis to keep up
with the march of technology.
In the past, we've given Dari-
ana’s System Sleuth a s0-so rat-
ing. But the releasc of System Sleuth Pro-
fessional 4.0 and WinSleuth Professional
2.0 has changed my opinion. These prod-
ucts—one for plain-vanilla DOS and one

flie Disg Disk Hardware Memory Net (pSys Wi Help

Instaltation Assis

based on an electrolytic tilt sensor that is
sealed inside the device. By pressing the
mouse button on the top of the unit and
pointing with your index finger in the di-
rection you want the device to :ilt, you
control the cursor on the screen.

The people at Handykey promise that
most of us can learn the alphabet on the
Twiddler in about 3 minutes and will mas-
ter the device in about 10 days. 1 was
doubtful that I would be able to claim such
victories. But sure enough, when I started
to use the device, 1 quickly found myself

New Sleuths Delve Deep
—"

WinSteuts Pro v2.0

Twiddler
$199

System requirements:
DOS 3.1 or higher. Windows 3.0 or
nigher: keyboard and serial ports.

Handykey Corp.

141 Mount Sinuai Ave.

Mount Sinai, NY 11766

(800) 638-2352

(516) 474-4405

fax: (516) 474-3760

Circle 1214 on Inquiry Card.

remembering not only the alphabet, but
also the preprogrammed macros. By the
third time I picked up the Twiddler, my
finger memory was beginning to Kick in.
and | was automatically able to press the
proper chords for letters and words that
require key combinations.

Each time | used the Twiddler, | noticed
a bit more control over my hand, so | was
able to type faster and more accurately.
Twiddling my way through my work is an
appeuling alternative.

—Carol J. Swartz

and WinSleuth are fully re-
designed and expanded (rom
their prior versions. Both are
similar in their abilities.
They ‘re designed to diagnose
problems and help with instal-
lations. There are. however,
some intriguing differences.
WinSleuth has all the abilities
of System Sleuth, but because

VGA adapte fcskor
1 Mouse
COM2 Senal Fod
LPTT Popodel ot
-
&S 174" Hh Dorase
8 3172 H Dorlly
Inttallabon Asustent
- i fatac]
fdruiet s @ expin bowd. Finase bnlow the mandackse t ude o rictom

CPU inted 90496 Macoprocessar

7
Erhanced 101 @ 102 key US and Non US keyboard mgm ﬁ:gﬂ"wg
FFFR  (UMB H |

T

on how to pat the a00wocTets Lot DIP srdches, and omecs dever
confs s

it is a Windows utility, it’s
graphics-oriented. Also, be-
cause of the underlying tech-
nical complexity of the Win-
dows environment (and the

SORIEEE] (=] L CLL R S U=
___

for Windows—are cutting-edge utilities
that ferret out even the most annoying in-
termitient problems.

The latest incarnations of System Sleuth

probability of more esoteric
things going wrong), it has
many more features. There's a
bewildering array of icons,
whose features are thankfully available an
those ubiquitous pull-down menus.

1 simply don’t have the room to cover
ali the features of WinSleuth. What I found

MARCH 1992 « BYTE %1
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particularly interesting was a “tune-up”
option that made specific recommenda-
tions on how to change my WIN.INI and
SYSTEM.INI files for maximum perfor-
mance. And no other diagnostic program
offers the wealth of Windows-specific in-
formation that WinSleuth does. You can
look at the details of Windows memory
management, descriptor tables, and even
lists of exception handlers and Windows
tasks.

System Sleuth, the plain-vanilla DOS
version, offers a wealth of similar features
(sans the Windows-specific ones of Win-
Sleuth). It shows you virtually everything
that you'd ever want to know (and more)
about your system. There’s excruciating
detail about disks, memory, adapters, and
hardware. It’s all wrapped up in a new and
easier-to-use interface with drop-down
menus.

Both versions of the program offer ex-
haustive diagnostics for all system com-
ponents, from the hard drive to RAM. This

T ruevision, one of the vet-
erans of the computer
video gear business, has thrown
its hat into a new ring: video
in a window/video overlay.
Truevision’s Bravado board
takes in video from an exter-
nal source (e.g., a camcorder,
VCR, or laser disc player) and
shows that video in a window
on a computer display. The
video can also be overlaid with
computer-generated graphics.
Boards in this class are fre-
quently used for interactive
multimedia applications, but
they have other uses as well,
ranging from video editing to stock market
watching.

I brought a prerelease Bravado board
into BYTE’s Multimedia Lab for a spin.
Bravado combines, on a single full-length
board, all the features I can imagine want-
ing in a video-in-a-window product. And,
true to Truevision’s style, Bravado does
more than it has to. It incorporates a full-
featured VGA adapter (based on the Tseng
Laboratories ET4000 chip set), eliminating
the problem of interfacing to existing VGA
cards, simplifying installation, and free-
ing up a slot in the bargain.

Bravado’s other twist is that you can
cascade multiple Bravado boards to pro-
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is one area where the non-Windows ver-
sion has a distinct advantage. Unlike Win-
Sleuth, which runs the diagnostics only
one at a time, System Sleuth lets you set up
a batch file that will run diagnostics con-
tinuously.

What [ found most useful about these
programs is the Installation Assistant. This
unique feature performs an exhaustive
analysis of ROM address space, DMA
channels, hardware interrupts, and /0
ports. It gives you a report of what’s free
and what’s being used. This feature alone
makes the programs worth their weight in
gold. I used the Installation Assistant while
upgrading 10 disparate PCs in my wife’s
accounting office with a new network and
a variety of new peripherals. Without Sys-
tem Sleuth, it would have been a verita-
ble nightmare. With it, [ was immediately
able to set jumpers on add-in boards.

Either System Sleuth Professional 4.0 or
WinSleuth Professional 2.0 is one of the
few programs that I consider absolutely

Truevision’s Bravado

vide access to multiple video sources. On
the video-in-a-window side, Bravado does
its duty: real-time video in a scalable win-
dow, with accompanying audio. It can han-
dle NTSC or PAL signals, and it can save
and load “frozen” video and other images
to and from disk.

The board is simple to install. One DIP
switch sets its port address. A RAM buffer
is used to process the real-time video, but
its address is set through software (as it
should be). Once the board is installed,
you simply plug your VGA or Super VGA
monitor into the standard 15-pin connec-
tor and route your incoming video and
stereo or mono audio through a sturdy ca-

and positively necessary on my PC. One of
them should be on yours, too.
—Stan Miastkowski

System Sleuth Professional 4.0
WinSleuth Professional 2.0
$169 each

Svstem requirements:

System Sleuth Professional: 1BM
PC, AT, PS/2. or compatible.
WinSleuth Professional: Any sys-
tem running Windows 3.0 or 3.1.

Dariana, Inc.

7439 La Palma Ave., Suite 278
Buena Park, CA 90620

(714) 562-5777

fax: (714) 994-7401

Circle 1215 on Inquiry Card.

ble set that attaches o0 a 25-
pin external connector. The
cable set includes a headphone
jack. Bravado’s on-board am-
plifier will drive a pair of head-
phones or small speakers. In-
ternally, Bravado is equipped
with a VGA feature connec-
tor, a cascade connector, and
fittings for an alluded-to com-
pression board, which is not
yet available.

I tested Bravado with a pre-
release set of software drivers
and applications. Bravado’s
software is built to run under
Windows 3.0. Even at the
prerelease stage, the entire installation

Bravado
with 8-bit VGA, $1295: with 16-bit
VGA and options, $1495

Truevision, Inc.

7340 Shadceland Station
Indianapolis, IN 46256

(317) 841-0332

fax: (317) 576-7700

Circle 1216 on Inquiry Card.




The Complete SCSI Solution for Personal Computers!

Everything you need in one package!
P CorelSCSI Host Adapter & Cable

P CorelDRIVER Software for SCSI Devices

P> Videotape Guide for Ease of Instéllation

p 100’s of Devices Supported

For the exciting world of multimedia, you need more storage ‘space, faster
access and more perpherals, but your computer has limited expansion
slots. The high perfcrmance solution is CorelSCSI ‘which provides the
fastest universal interface (up to 10MB / sec. ) forup to seven peripherals
using a.single card!

No additional software is feeded because CorelSCSI supports hundreds
of devices.

And CorelSCSI is multi-platform, with support for DOS, 0S/2, Windows
and Novell Netware.” .
- Available in 16 bit, 8 bit, and MCA versions.

h Fi
9771 IL

THE BEST WAY TO CONNECT PC PERIPHERALS!
Circle 43 on Inquiry Card.

1-800-836-SCSI
FAX: (613) 728-9790
CON TEL: (613) 728-8200
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process was automated, and a thorough
testing program was included. The Win-
dows drivers set the on-board VGA to run
at resolutions of 640 by 400 pixels, 640
by 480 pixels, or 800 by 600 pixels in 256
colors. The 1024- by 768-pixel mode sup-
ports 16 colors only (the VGA component
is equipped with 512 KB of memory). It’s
worth noting that the 256-color display
modes are compatible with the Multimedia
Extensions for Windows.

The lone Windows application, Brava-

do Control, wasn’t quite complete, but it
gave me a good feel for what the board
can do. The application consists mostly of
a real-time video window that can be
changed to any size and a set of menus
that lets you fiddle with various video and
audio adjustments. The program also in-
cludes a simple “remote-control” dialog
box that has the ability to control a small
assortment of video devices through the
PC’s serial ports.

While the software wasn’t quite fin-

ished, the Bravado board itself proved
quite robust. It put up sharp, stable video
and crisp true-color still images. When
this board hits the streets, the key to its
success will be the quality of its supporting
software. Having chosen Windows, True-
vision is duty-bound to provide a Media
Control Interface driver for applications
to hook into. That’s yet to come, but after
my first brush with Bravado, I came away
impressed.

—Tom Yager

A New Generation of Grammar-Checking Technology

hile Grammatik has

always been an inter-
esting product and a leader in
the field of grammar checkers,
Grammatik V for DOS is a
significant upgrade.

With this new version, Ref-
erence Software introduces the
industry’s first paragraph-level
checking that tells you when
you’ve used the same word too
often. Another unique feature
is access to 10 customized writ-
ing styles, each with three lev-
els of formality.

Grammatik V uses a new parsing engine
to analyze sentences. The engine is inte-
grated with the first root-based dictionary
and spelling checker. The dictionary and
parsing engine use 96 grammatical at-
tributes (e.g., parts of speech) to analyze
sentences—more than twice the number
used by Grammatik IV. Sixty rule classes
of grammar, according to Reference Soft-
ware, add thousands of rules that help iden-
tify complex writing problems, such as
subject and verb or pronoun agreement er-
rors. Version V also suggests replacements
for many more grammatical errors.

The program works with 25 word pro-
cessors and is hot-key-accessible within
WordPerfect, WordStar, Microsoft Word,
Professional Write, PFS:First Choice, and
XyWrite 111 Plus.

When running Grammatik in interac-
tive mode, it pauses at each writing prob-
lem and awaits your response. It displays
the current writing problem highlighted in
the paragraph, displays the rule class for
the writing problem, offers advice for cor-
recting the problem, suggests a replace-
ment word or phrase, and gives you op-
tional commands for responding. The
easiest way to correct an error is by choos-
ing the Replacement command. By press-
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ing the F2 key when you see Replacement
in the advice window, Grammatik replaces
the highlighted error with its suggested re-
placement.

Grammatik also has a Learn Word com-
mand. This puts a word into its spelling
dictionary. I always have a hard time
checking spelling in technical material be-
cause the spelling checker doesn’t “know”
what I think are common acronyms and

Grammatik V for DOS
$99

Svstem requirements:

IBM AT or compatible with DOS
3.0 or higher, 640 KB of RAM, and
a hard drive.

Reference Software International
330 Townsend St., Suite 119
San Francisco, CA 94107

(800) 872-9933

(415) 541-0222

fax: (415) 541-0509

Circle 1218 on Inquiry Card.

abbreviations. So the only use-
ful spelling checker is one
that, like Grammatik V, can be
taught.

Another problem I’ve had
with spelling and grammar
checkers is that they always
think they know best. In some
cases, I think the rules of writ-
ing should be a bit more flexi-
ble. Grammatik V addresses
this as well, by letting you ig-
nore the rules or corrections it
throws at you.

All the added features in
Grammatik V are well and good, but the
beta copy I tested wasn’t as proficient as I
would have liked. In one case, it read my
use of it’s incorrectly and told me to use its.
I’m glad that I knew better. In a few other
instances, it actually went backward to
find problems. It would identify a prob-
lem at the end of a sentence, jump to the
beginning of that sentence or a previous
one, and find another problem. I ended up
ignoring many of the “problems” it found.
But there were cases in which I think it
helped.

What I like best about the program are
the statistics. It rated this First Impression
a 54 in the Flesch Reading Ease. That’s
“fairly difficult” to read and indicates about
a tenth-grade reading level. It also gave
me a Fog Index of 13, indicating the ap-
proximate grade level a reader must have
achieved to understand this First Impres-
sion.

In conclusion, assuming the problems I
encountered will be resolved by the time
the software is released, Grammatik V
could be must-have software for every per-
son who writes. It did clean up my typos
and helped with some grammatical con-
struction. I find all that worth $99. =
—Anne Fischer Lent



Why do they
call it a dongle?

e wasn't famous. He

didn't drive a fancy car,
but dressed in his favorite
Comdex T-shirt and faded
blue jeans, he set out to
change the course of the
computer software industry.
Quite a task for a lonely
software developer.
Sitting in front of his
y ‘., %, computer,

> drinking

_ pots of
) coffee

smoking
£ “cartons of

cligarettes,
he’d write pages
of code.

It took time. Years in fact.
But he did it. He wrote the
most powerful computer
program in the world. Now
came the hard part. Selling it.

The Most Powerful

Program in the World
Determined to make those
long years pay off, he called
on every distributor, VAR and
dealer in the world. He drove
from Beantown to San Diego.
Flew from Dublin to Borneo.
Everyone loved the program.

So he sold a few. Only
a few.

Back in Boston he
waited. After a long year

with only 13 orders he set
out to see what happened.
As he drove across the
country and
flew around
- the world he
discovered everyone
knew about his program.
Everyone had it too.

The Glokal Marketplace
From Paris to Prague, his
program was everywhere in
Europe. When he got off the
plane in Hong Kong he found
his program stacked to the
ceiling in every computer
store. Amazed in disbelief, he
bought a hundred cartons
of cigarettes and a hundred
pounds of Indonesian
coffee and flew
back to Boston.

Beaten, battered %
and bruised he went
back to the drawing
board. This time he
would really
change the face of
the software industry.
He would develop a device
that would prevent
unauthorized distribution of
software programs.

Cali It What You Like
He developed a hardware
key. His peers applauded his
efforts. Finally, a solid solution
for revenue protection.

But he didn’t know
what to call it. He thought
of naming it after an exotic
place he visited in his travels.
Madagascar was a bit too
long, though.

“Name it after you,
Don!”, urged his peers.
So he did. Soon
everyone was calling
the key a dongle, *
after Don Gall—
the lonely software
developer who did
what he had to do.

You've Come
A Long Way, Baby

Today, dongles are different.
Fact is, they’ve come a long
way. Leading the
_ industry with

security solutions,
o Rainbow Technologies

has changed the face of

hardware keys. They work
with multiple applications,
are programmable and
network versions control
concurrent usage. And
they're always transparent
to the end-user.

Sentine! Family

from Rainbow
Truth is, more and more
developers are using keys.
And the Sentinel Family is
the most widely used in the
world. In fact, over 6,000

developers use Sentinel from
Rainbow. Why? They are
simply the most effective,
reliable and easy to implement
keys on the market.

Learn more about securing

your software
and how keys
provide developers
with extra value.
Call for a free copy
of “The Sentinel
Guide to Securing
Software.” And see
just how easy it is to
install a hardware

key into your T
application in just [
minutes. Try it i~ 4
with our low cost  jwe™
Sentinel

Evaluation Kit.
Order one for
your DOS, 0S/2, Windows,
Macintosh or UNIX based
application.

And remember, when
you need a dongle, you need
Sentinel —the only dongle
Don Gall would use.

800/ 852-8569

FOR YOUR FREE GUIDE
TO SECURING SOFTWARE

SeEILINEL

Securing the future of software

Some call it a dongle. Those who know, call it Sentinel.
RAINBOW

TECHNNOLOEIES

9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 & 714/ 454-2100 » fax 714/ 454-8557
International offices are located in the United Kingdom, Germany and France.
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I RIS INDIGCOs RISC/IC

CASEVision and IRIS Indigo-

CASE like vou've never seen it before.

You’'ve known us as the company
that builds hot graphics machines.
Now we’ve taken that vision and
applied it to CASE.

The result: we’ve created an intui-
tive, visual interface
that reflects the way
programmers think.

We've also ineluded
an entire suite of the
most advanced and fastest C, C++
and FORTRAN programming.
compiling, debugging and analysis
tools available today — designed for
large, multiple-language. and even
multi-processing applications.

Put all this on any of our award-
winning [RIS Indigo™ RISC/PCs,
and you've got the ultimate software
development platform.

Where you go with all that power
is completely up to you.

See for yourself. Get our
CASEVision™ and IRIS Indigo
literature package and find out
where to check them out in person.

Call 1 (800)800-7441. Ext.12

SiliconGraphics*

Computer Systems



A Mirage
of Mixed Media
in Color

he Mirage IPS Unix
workstation provides ex-
pandability and Next-like
multimedia features. The
SPARC-based workstation
is built around the 25-MHz
LSI chip set.

Available in diskless and
disk versions, the Mirage IPS
ships with Solaris 1.0 and 8
MB of RAM (expandable to
64 MB). It features a Wei-
tek FPU, a Sparcstation chas-
sis with three SBus slots
and room for three internal
drives, and a 17-inch flat-
screen color display with
noninterlaced 1151- by
900-pixel resolution and 256
colors. Also included are an
Ethernet port, a SCSI-2 port,
two serial ports, and a
sound port. The Mirage IPS
with disk is preconfigured
with a 340-MB hard drive.
Price: Diskless version,
$4990; disk version, $6990.
Contact: Mobius Computer
Corp., 5635 West Las Posi-
tas, Building 4-410, Pleas-
anton, CA 94588, (800) 662-
4871 or (510) 460-5252;
fax (510) 460-5249.

Circle 1271 on Inquiry Card.

Notebook
Carries
a New Tempo

he Everex Tempo Car-

rier notebook features
the KeyMouse pointing de-
vice and a minimum of 2 MB
of RAM in its 5% pounds.
The 20-MHz 386SX unit in-
cludes a 3%-inch floppy
drive and a 40- or 80-MB
hard drive.

Designed into the note-
book, the KeyMouse uses the
J key as a pointer control-
ler, giving you multidirec-
tional control when you ap-
ply pressure on the edges of

The Mirage IPS offers object-oriented mixed-media
capabilities.

the key. For times when
you prefer to use a mouse,
Everex bundles its 400-dpi
two-button mouse with the
unit. The backlit VGA LCD
screen has resolutions of up
to 640 by 480 pixels with

32 shades of gray. Ports are
available for an external
VGA monitor, serial and par-
allel devices, and an exter-
nal keyboard. The Tempo
Carrier has an internal ex-
pansion slot for a 9600-/
2400-bps fax/modem and
power-on password protec-
tion. Its RAM is expand-
able to 8 MB, and the note-
book ships with DOS 5.0
and Windows 3.0.

Price: Starts at $2795.
Contact: Everex Systems,
Inc., 48431 Milmont Dr.,
Fremont, CA 94538, (800)
821-0806 or (510) 498-1111.
Circle 1272 on Inquiry Card.

A Positive Step
Forward

he 25-MHz 386SX PC
Positive 320N and

320ND notebooks have
RAM expandable to 10 MB
and ports for external color
monitors. DOS 5.0, Win-
dows 3.0, Microsoft Works
for Windows, and a Micro-
soft Productivity Pack are
preloaded on the hard disk.

The PC Positive 320N
has 2 MB of RAM, a 40-MB
hard drive, a 3 '%-inch flop-
py drive, a mouse, an AC
adapter, and a carrying
case. The deluxe PC Positive
320ND comes with 4 MB
of RAM, a 60-MB hard
drive, a 9600-/2400-bps
fax/modem, and an extra bat-
tery. The 9-inch paper-
white backlit LCD screens
have a 640- by 480-pixel
resolution with 32 shades of
gray. Each 6'%-pound ma-
chine has a standby feature to
extend battery life to 3%
hours. Options include an ex-
pansion system that lets you
add a hard drive, a CD-ROM
drive, or other device.
Price: PC Positive 320N,

$1799.99; PC Positive
320ND, $2399.99.
Contact: Positive Corp.,
9174 Deering Ave., Chats-
worth, CA 91311, (818)
341-5400; fax (818) 718-
2938.

Circle 1273 on Inquiry Card.

A Workstation
in Modules

D esigned for high-vol-
ume network comput-

ing, the Netmate modular
workstation offers a built-in
upgrade path via its inter-
changeable daughtercards.
The cards plug into the
motherboard, letting you
change the CPU from the
basic 20-MHz 16-/32-bit
386SX to a 20-MHz 32-bit
486SX or 25-MHz 32-bit 486
processor.

The diskless worksta-
tions have upgrades for flop-
py and hard drive configu-
rations and include video
capabilities for graphics-
intensive applications. Net-
mate uses the Tseng Labs
ET4000 graphics processor
and runs in Super VGA with
800- by 600-pixel resolu-
tion at 16 colors with 256 KB
of video RAM; interlaced
or noninterlaced mode is se-
lectable at setup. You can
add 768 KB of video RAM to
the main logic board for
1024- by 768-pixel resolution
in 256 colors. Features in-
clude 2 MB of 80-ns RAM, 8
KB of on-chip cache mem-
ory in the 486SX and 486
units, and an on-chip math
coprocessor in the 486
model.

Price: Diskless models
from $1699 to $2999.
Contact: Datamedia
Corp., 20 Trafalgar Sq.,
Nashua, NH 03063, (603)
886-1570.

Circle 1274 on Inquiry Card.
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Bring Hi-Fi
Sound to Your
Computer

F or those of you who
compose music on your
computer, use it for multi-
media presentations, or do
MIDI or voice synthesizing
on it, the Bose RoomMate
Computer Monitor may fit
right into your scheme of
things. Incorporating
Bose’s HVC driver and pro-
prietary distortion-limiting
circuitry for a full range of
digital output, the speaker
includes a built-in amplifier
and active equalization cir-
cuitry. The unit provides
stereo or mono high-fideli-
ty sound, depending on the
sound chip in your com-
puter. Magnetically shielded,
the 6- by 6- by 9-inch
speaker includes built-in
volume control.

Price: $339 a pair.
Contact: Bose Corp., The
Mountain, Framingham, MA
01701, (508) 879-7330; fax
(508) 872-6541.

Circle 1275 on Inquiry Card.

A Laser Printer
with RISC

annesmann Tally’s

MT908 laser printer’s
enhanced resolution tech-
nology gives the illusion of
higher than 300-dpi resolu-
tion. Combining Hewlett-
Packard LaserJet III com-
patibility with RISC
processing performance,
the printer uses the com-
pany’s Enhanced Edge
Technology to provide
smooth edges for type and
graphics in all sizes.

Able to print at 8 ppm,

NEWS

WHAT’S NEW + PERIPHERALS

The Bose RoomMate Computer Monitor unlocks your
computer’s sound.

the MT908 has a RISC con-
troller featuring an Intel
80960 32-bit 16-MHz proces-
sor. The printer’s standard
memory is 1 MB, expandable
to 5 MB, and 1- and 2-MB
upgrade modules are avail-
able. The MT908 has eight
scalable LaserJet III fonts, 14
resident bit-mapped fonts,
and HPGL/2 for shading and
filling of fonts and graph-
ics. An optional PostScript-
compatible interpreter is
available as a daughterboard
that plugs into the

controller.

Price: $1995; upgrades,
$230 to $599.

Contact: Mannesmann
Tally Corp., 8301 South
180th St., Kent, WA 98032,
(206) 251-5500; fax (206)
251-5520.

Circle 1276 on Inquiry Card.

Magneto-Optical
Drive for the Mac

he DataPak MO/128

3'%4-inch magneto-opti-
cal drive for the Macintosh
features 128 MB of storage
on a removable, rewritable

optical disk cartridge the size
of a 3%-inch floppy disk.
The drive has an average ac-
cess time of about 30 ms.
Available as an internal
drive and in an external con-
figuration, the DataPak
MO/128 meets ISO/ANSI
standards for 3 '-inch opti-
cal technology. The external
drive is compatible with all
Mac computers and includes
external SCSI termination;
push-button SCSI ID selec-
tion; software utilities for
formatting, partitioning, and
diagnostics; and compati-
bility with System 7.0. The
internal configuration is
designed for the Mac Quadra
900 and includes a mount-
ing kit with the necessary in-
stallation hardware.
Price: External drive,
$1795; internal drive, $1495;
cartridge, $129.
Contact: Mass Microsys-
tems, 810 West Maude Ave.,
Sunnyvale, CA 94086,
(408) 522-1200; fax (408)
733-5499.
Circle 1277 on Inquiry Card.

Fast Backup
on a SCSI
Minicartridge

3'%-inch SCSI mini-

cartridge tape backup
system, the Excel 560 backs
up 560 MB of uncompressed
data or more than 1 giga-
byte of compressed data at 32
MB per minute. The Excel
560’s data burst rate exceeds
4 MBps, and it has a sus-
tained user data transfer rate
of 567 KBps.

Available in internal and
external models, the Excel
560 conforms to the QIC-
121 SCSI specification.
Downward compatible with
current QIC standards, the
system is also compatible
with major network operating
systems.

Price: Internal, $1579; ex-
ternal, $1729.

Contact: Everex Systems,

Inc., 48431 Milmont Dr.,

Fremont, CA 94538, (800)
628-3837.

Circle 1278 on Inquiry Card.

High-Capacity
Removable
Drives

onsisting of four

models, the Passport
XL removable hard drives
for PCs and Macs provide
52, 105, 120, and 240 MB
of storage in an internal or
external configuration.

The drives provide ac-
cess times as fast as 9 ms,
seek times as low as 17 ms,
and a sustained date transfer
rate of 1.4 MBps. Quantum
uses its proprietary DisCache
technology in the drives,
which have from 64 KB to
256 KB of RAM, depend-
ing on configuration.

Price: $918 to $1897. .
Contact: Quantum Corp.,
500 McCarthy Blvd., Milpi-
tas, CA 95035, (408) 894-
4000; fax (408) 894-3205.
Circle 1279 on Inquiry Card.
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Direct Capture
to Display

he FG-15XX family of

video capture boards for
ISA-bus PCs offers direct
capture to VGA display in ex-
tended modes. The video
digitizers’ VGA support in-
cludes pass-through of
VGA, extended VGA, and
Super VGA signals. The
monochrome models support
256 levels of gray; the color
models support 32,768
colors.

Resolution choices on the
FG-15XX boards are 512 by
512, 640 by 480, or 768 by
512 pixels. You can capture
images in %, second and
display them directly from
the capture card in real
time on a multisync monitor
or transfer them to your
video card and display them
in modes with up to 1024-
by 768-pixel resolution.
Other features include 1-

KB by 24-bit output lookup
tables, a four-channel mul-
tiplexer, and external capture
and event control. The
monochrome versions also
have two memory pages.
Software support includes
compatibility with TARGA,
TIFF, and PCX files.

Price: $895 to $1295.
Contact: Imaging Automa-
tion, Inc., 7 Henry Clay Dr.,
Merrimack, NH 03054,
(603) 598-3400; fax (603)
598-3422.

Circle 1280 on Inquiry Card.

SCSI Caching
Controller

he TenTime Controller

TNT-6000 32-bit SCSI
caching controller uses the
Motorola MC68340 inte-
grated processor with built-
in 32-bit DMA for an average
access time of 0.2 ms. The
controller’s cache is expand-
able to 80 MB. Other fea-
tures include compatibility

NEW)S

WHAT’S NEW +« ADD-INS

Import images for VGA display with the FG-15XX video
digitizer.

with the WD1003 protocol,
support for SCSI-1 and -2 de-
vices, an RS-232 test port,
and compatibility with ISA
and EISA systems. Options
include disk mirroring and
Columbia Data Products
drivers and software.

Price: With 0.5 MB of
cache, $995.

Contact: Laura Technol-
ogies, Inc., 3212 South Fair
Lane, Tempe, AZ 85282,
(602) 438-0889; fax (602)
438-9222.

Circle 1281 on Inquiry Card.

Data
Compression
for a Notebook

he HardPak data-com-

pression system from
Ceram increases hard drive
performance by as much as
25 percent and drive capac-
ity by as much as 50 percent,
Ceram claims. The board
fits into a single 8- or 16-bit
ISA or EISA PC expansion
slot, including most note-
books and laptops.

Built with Ceram’s pro-

prietary CRM 1000 high-

speed solid-state data
compression/decompression
engine, the HardPak pro-
vides 32 KB of on-board
write-through disk cache,
which increases to 96 KB
after compression. Requir-
ing no modification to your
machine’s configuration,
the HardPak features a user-
selectable system address to
eliminate potential conflicts
with other devices. Hard-
Pak, which works with DOS
and Windows, is transpar-
ent to most programs.

Price: $98.

Contact: Ceram, Inc.,
2260 Executive Cir., Colora-
do Springs, CO 80906,
(800) 237-8600 or (719) 540-
8500; fax (719) 540-8855.
Circle 1282 on Inquiry Card.

Audio 1/0 and
DSP Together

he AT-DSP2200 DSP

accelerator board gives
you 25 MFLOPS of pro-
cessing power. Based on the
AT&T WEDSP32C chip,
the board is a dedicated nu-
merical computation
engine.

The AT-DSP2200 has

two channels of 16-bit analog

input with 64 X oversam-
pling delta-sigma modulating
A/D converters and built-in
antialiasing filters. With a
92-dB signal-to-noise ratio,
—95-dB total harmonic dis-
tortion, and +0.015 ampli-
tude flatness, the board can
acquire signals with ex-
tremely high accuracy
without introducing noise,
National says. Additionally,
the board has an RTSI
serial-data bus interface,
flexible triggering through
the software on the
WEDSP32C chip, and on-
chip DMA.

Price: Starts at $2495.
Contact: National Instru-
ments Corp., 6504 Bridge
Point Pkwy., Austin, TX
78730, (800) 433-3488 or
(512) 794-0100; fax (512)
794-8411.

Circle 1283 on Inquiry Card.

Internal Hard
Drives for Macs

he DiamondDrive In-

ternal hard drives from
Mass Microsystems are
configured for the Mac 11,
Ilci, IIfx, IIcx, and Quadra

700 and 900 computers. With

drive mechanisms manu-
factured by Maxtor, the
drives have storage capaci-
ties of 120, 210, 320, and
510 MB. Data transfer
rates to and from the media
reach 2 MBps; data rates to
and from the buffer are as
high as 5 MBps. Average
access times range from 12
ms for the 510-MB drive to
15 ms for the other three
drives.

Price: $849 to $2899.
Contact: Mass Microsys-
tems, Inc., 810 West Maude
Ave., Sunnyvale, CA
94086, (408) 522-1200; fax
(408) 733-5499.

Circle 1284 on Inquiry Card.
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of Savings!

The World of C++

The World of C++, an
instructional video
course, is the fastest
way to become a C++ THE WORLD
programmer. With 21 OF Cw
easy lessons, all
aspects of the C++
language are presented
in a clear logical order.
Applicable to any AT&T
2.0-compatible C++
compiler/translator for
DOS, Windows, 0S/2
Macintosh or UNIX. C++ made easy so get started

Ty CALL!

FAXcetera# 1861-0021

BORLAND C++ 3.0

With full support for ANSI C and C++ 2.1, a powerful
global optimizer, templates, and enhanced perfor-
mance, Borland C++ is the best and most productive
system available for code creation in either the
Windows or DOS
environments.
Create Windows
applications
easily from
within Windows
with the Win-
dows IDE that

BORLAND C++

includes a graphical class browser with speed bars
for quick access to common functions. The WinScope
utility tracks Windows messages to make debugging
easier, and Resource Workshop allows you to visually

draw Windows resources. Also includes Turbo
Debugger, Assembler and Turbo Profiler.

List: $495 $299

FAXcetera# 1861-0016

Alf products are trademarks or regrstered trademarks of Boriand Inc  Prices subject to change without notice

OBJECTVISION 2.0

The easiest way to create Windows Applications. You
simply draw your interface, add logic, and connect to your
data - all without knowing
anything about program-
ming. ObjectVision that
combines popular features
from spreadsheets,
databases, forms products
and front-ends, into an
easy-to-use WYSIWYG
application tool for all
Windows users and

developers.
Lst s150 995
FAXcetera# 1861-0018

dBASE IV X
The worldwide standard in data
management and application

development. More than 3

adBASE IV
million users. Now with
BORLAND support.
$499

List $795
FAXcetera# 2660-0001  New!! Version 1.5

OBEECTVISION
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DEVELOPERS

WindowsMAKER

Professional
The fastest way to create Win-
dows applications in C. Gener-
atesthe Windows EXEwith fully
commented source and produc-
tion files. No royalties. Point
and click to define userinterface. Preview your designto
instantly test look and feel. Make changes on the fly
withoutcompiling. Custom codeis preserved during code
generation. Supports C++. True Visual ProgramminginC.
List: §995 Ours: $795
FAXcetera #2602-0003

Dan Bricklin's
Demo I

Experience for yourself why
30,000 people have made
Demo [1 3.0 the leading tool for
producing program prototypes,
demonstrations, and tutorials,
Demonstrate commercial software to potential custom
ers without shipping live software. Produce effectiv
tutorials that interactively teach products. Create Com
puter Based Training for a fraction of the cost of dedi
cated CBT authoring software.
List; $249 Ours: $215
FAXcetera # 0233-0003

DataBoss 3.5
Rational DBMS application gen-
erator used to develop complete
database applications with
menus, forms, pick lists, memo
windows, reports and more. In-
cludes sophisticated screen
painter, field definition template, WYSIWYG report de-
signer, modifiable skeletal files and generator engine
which generates structured *C" or Pascal source code.
Source code included for all libraries,
List: $695 Ours: $579
FAXcetera #3758-0001

International: 908-389-9228 Canada:

Customer Service: 908-389-9229  Fax: 908-389.9227




After Dark™
NEW! Save your screenwith
over 40 incredible displays-
2.0 features 5 brand new
displays, digital sound, true
color graphics, wall zapper
{instantly turns an After Dark

display into Wallpaper), network password support, new Applicale o pc
fish, and MultiModule! Also, DOS blanking to black and * Marchissue prices only.

password protection.
List: $50 Qurs: $29
FAXcetera #3025-0001

WindowsTeach
Professional

The fastest and easiest way to
fearn Windows programming is
here now. Learn to program Win-
dows with SDK or Borland C++
using this interactive and graphic
self-paced tutorial. Zoom infout and walk-through 21
source code lessons in C for the key components of
Windows. See clear multi-levei explanations of how
Windows programs work.
List: $123 Qurs: CALL
FAXcetera #1798-0002

GUARANTEED BEST PRICES*
Should you see one of these praducts listed at a lawer price in another ad in this
magazine, CALL US' We'll match the price, and still offer our same quality service and
support!

Terms of offer:

* Dffer good through March 31,1992 * Dffer does not apply towards obvious
* Applicable to pricing on current versions 2rrors in competitors’ ads.

* Subject to same terms and conditions

WATCOM C8.5/386
Develop and debug 32-bit applica-
tions for extended DOS and Win-
dows with the most complete 32-bit
C development package available.
Includes the royalty-free DOS/4GW
DOS extender by Rational Systems,
components from MS Windows SDK,
compiler, linker, debugger, profiler, run-time compatibility with
WATCOM FORTRAN 77/386 V8.5 plus numerous development
tools. Supports other industry standard 32-bit DOS extenders.
Create ADS Applications for AutoCAD or for embedded systems
development.
List: $795 Qurs: $579
FAXcetera #1683-0001

Phone Orders

Mon-Fri 8:3C AM-7PM EST, Sat 9:30-2:30 £ST. We accept MC, Visa, AMEX. Domestic shipments,
please add $5 per item for shipping/handling (UPS ground}. Domestic COD shipments, please add $3.
Rush service available

Mail or FAX / International Orders/ Domestic Purchase Orders Phone number required.
Returns Subect to $25 processing charge.

FAXcetera (908) 389-8173 Call from your FAX telephone and follow the instructions to
receive more information on the products featured above!

Corporate Accounts Call CORSOFT, our corporate sales division. Ask about volume
purchase agreements.

* All prices subject to change without notice. Circle 76 on Inquiry Card.

'CORPORATE (CC

World Radio Histo!




At the Beep,
Refill the Tray

he self-contained and

self-powered Paper
Partner lets you know when
your Hewlett-Packard or
Apple LaserWriter printer
has run out of paper. Com-
pact and easy to install, the
electromechanical device fits
into the paper tray. Its nick-
el-plated contact and sensor
arm, which rests on the
paper, starts signaling when
it touches the bottom metal
plate of the tray and contin-
ues to beep until the tray
has been refilled.
Price: $69.95.
Contact: Action Laser
Products, 1440 South State
College Blvd., Suite 3D,
Anaheim, CA 92806, (800)
289-1983 or (714) 491-
1983; fax (714) 491-0501.
Circle 1285 on Inquiry Card.

66 Fonts
in a Cartridge

he latest of Computer

Peripherals’ JetWare
font cartridges, the DeskJet
cartridge provides 66 high-
resolution fonts for Hewlett-
Packard DeskJet 500 ink-jet
printers. The cartridge in-
cludes CG Times, Univers,
Brush Script, and Dom Ca-
sual typefaces.

When you plug the car-
tridge into the DeskJet 500
printer, the printer drivers
are automatically installed in
the application, giving you
access to the font sets, each
of which supports as many
as 15 symbol sets, including
European languages. Desk-
Jet ships with a complete set
of drivers for word process-
ing and desktop publishing
software such as Windows
3.0 and WordPerfect 5.1.
Price: $149.

Contact: Computer Periph-
erals, Inc., 667 Rancho Con-
ejo Blvd., Newbury Park,

WHAT’S NEW « OTHER HARDWARE

The Paper Partner tells you when your printer is out of paper.

CA 91320, (800) 854-7600
or (805) 499-5751; fax
(805) 498-8306.

Circle 1286 on Inquiry Card.

Network Cable
Tester

he DX40A Network

Cable Tester instantly
checks the integrity of any
twisted-pair cable wired for
Ethernet, 10Base-T, or
AT&T 258A applications.
After you plug in both cable
ends, the unit displays the
test results via four two-
color LEDs that show wheth-
er the cable is wired accord-
ing to the standard. By
combining two units, you
can test unshielded twisted-
pair wire that has already
been installed. The cable
tester operates from an in-
ternal 9-V alkaline battery.
Price: $39.95.
Contact: L-com, Inc.,
1755 Osgood St., North An-
dover, MA 01845, (508)
682-6936.
Circle 1287 on Inquiry Card.

PC-Compatible
Temperature
Logger

c reate detailed tempera-
ture charts on your PC
with just a few keystrokes
using the XR220 Pocket Log-
ger and software. A four-
channel pocket-size tempera-
ture recorder, the XR220

can record up to 32,256 time-
based temperature readings
over a time span of less than
a day or more than 2 years.
The Pocket Logger software
lets you transfer the re-
corded data to your PC. The
logger’s circuitry protects
against signal noise.

Price: Starter kit with an
XR220 Pocket Logger, Pock-
et Logger software, PC in-
terface cable, and tempera-
ture probe, $595; logger
only, $495.

Contact: Pace Scientific,
P.O. Box 10069, Charlotte,
NC 28212, (704) 568-3691;
fax (704) 568-0278,

Circle 1288 on Inquiry Card.

A Digitizer
the Size
of a Mouse Pad

B illed as the world’s
smallest digitizer, the
AceCat 5- by 5-inch tablet
takes up less space thana o
normal-size mouse pad and
weighs only 1Y pounds. De-
signed with ergonomics in
mind, the AceCat gives you
the freedom to sit, stand, or
even recline while using it.
The AceCat includes four
drivers: AADI, for Autodesk
applications; Ace96, with a
utility file for setting tablet
parameters for applications
that support a larger tablet; a
mouse driver; and a Win-
dows driver. You also get a
two-button stylus pen.
Price: $129.
Contact: AceCAD, 8 Har-
ris Court, Building A-100,
Monterey, CA 93940, (800)
676-4223 or (408) 655-1900;
fax (408) 655-1919.
Circle 1289 on Inquiry Card.

Measure
Electromagnetic
Fields

field radiation monitor
that measures potential-
ly hazardous electromag-
netic radiation generated by
AC power lines, transform-
ers, video display terminals,
lamp ballasts, and related
products, Walker’s MF-5D
Portable Fluxmeter mea-
sures from the gamma level
up to 200 kilogauss. Incor-
porating an instrument, a
sensor, and a cable, the
fluxmeter has a frequency re-
sponse range from DC up
to 100 kHz.
Price: $1753; coils, $283
to $600.
Contact: Walker Scien-
tific, Inc., Rockdale St.,
Worcester, MA 01606,
(800) 962-4638 or (508) 852-
3674; fax (508) 856-9931.
Circle 1290 on Inquiry Card.
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Accelerated Database Performance
Compared to conventional relational databases, retrieval
of records can be 10—20—even 50 times faster with
Raima Data Manager from Raima Corporation.

Propelling The Biggest Names In Business
Companies like General Motors, Hewlett-Packard, IBM,
Eastman Kodak, Rockwell and others are using Raima
Data Manager in their competitive environments.
Today's most critical, most demanding applications
demand the high performance of Raima Data Manager.

Powerfully Efficient Leading-Edge Technology
Raima's combined technology merges the flexibility of
relational databases with the lightning speed and efficient

The High Performance DBMS

storage of the network model. With the program written
entirely in C, you can "fine-tune" the Raima Data Manager
engine for optimum performance in any application.

Put Yourself In Fast Company

Give yourself the competitive edge of Raima Data Manager:
» Speed—faster access to data

* Portability—supports most environments

* Royalty-free—increase your profits

¢ Source code availility—total programming flexibility

* Full Raima support services—including training
Whether you're writing a stand-alone DOS application,
or one for UNIX accessing thousands of records, Raima
Data Manager will put your application on the fast track.
Race to the phone and call for more information!

In the U.S. or Canada, call: 1-800-DB-RAIMA

In Washington state or international, call: (206)747-5570

Specifications Relational B-tree indexing. Network data model. Relational SQL query and report writer. Single & multi-user. Automatic recovery. Built-in referental integrity.
P Supports: VMS, QNX, ULTRIX, UNIX System V, Berkeley 4.2, AIX, SunOS, SCO, MS DOS, MS Windows, and 08/2. Most C Compilers and LANs supported.
Y

Raima Corporation 3245 146th Place S.E.. Bellevue, WA 98007 USA

(206)747-5570  Fax: (206)747-1991

International Distributors: Australia: 61 24197177 Belgium: 3227349818 Finland: 358 080405350 France: 33 1 46 09 27 84 Germany: 49 7022 34077, 49 21491051 Italy: 39 49 829 1285
Jupan: 81 338652140 Menico: 528349 53 00 The Nethertands: 31 2159 46814 Norway: 47 238 48 88 Singapore: 65334 0061 Sweden: 46 13 111 588 Switzerland: 41 64 517475

Taiwan: 886 2 552 3277 United Kingdom: 44 $92 500919

Copyright €1992 Raima Corporatton, All rights reserved. Photo: Dale LaFoliette

Circle 109 on Inquiry Card.

BY32RC



Inside Information

On The World’s First
Fault Tolerant PC.

INTRODUCING THE FAULT TOLERANT PC
FROM TEXAS MICRO. If you're the kind of person

who absolutely has to protect your data and applica-
tions, your PC has arrived.

It will save you from head crashes. It will save you
from blackouts and user errors. It will save you from
dust, heat, vibration, bad sectors, power fluctuations,
bumps and bruises.

It thrives where ordinary PCs knuckle under. It's
the pit bull of PC-dom. It's the FTSA™PC from Texas

Micro, and it redefines fault tolerance.

THE FTSA PC IS BUILT FAULT TOLERANT
FROM THE GROUND UP. It’s not another PC with
add-ons. Instead, the FTSA PC is based on Texas

Micro’s own Fault Tolerant System
Architecture™ which operates at o

the BIOS level, creating an um-

brella of fault tolerance ordinary

) g . The diagnostic system
PCs can't begin to compete with. i g
) of power, data
Each component is part of a and component sofus

synergistic unit, directed by a specialized, DOS-
compatible BIOS. This makes FTSA transparently

All trade names referenced are the service mark, trad k or

gi d trad k of the respective manufacturer.



adaptable, giving it numerous ways
to detect and correct system faults,

without user intervention. The

result is a level of intelligent data

wrnaly e and system protection never before
power supplies with a built-in
backup botiery. achieved in PCs. And FTSA does it

all without sacrificing performance.
THE FTSA PC IS FIERCELY PROTECTIVE OF
YOUR DATA. With selective component redundancy

and monitoring, FTSA virtually guarantees data inte-
grity. FTSA begins with a data-mirroring disk array,
which is supplemented by sophisticated <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>