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1S 1-2-3 for Wmdows.

With our “zoom in)” “zoom out’” and fust print preview
Jealures, youw can refine and perfect your work before you print.
Which means your output will always be just what you want
it to be. Without any surprises al the printer,

Unlike the Toolbar™ in Microsoft® Excel,
1-2-3 for Windows actually lets you create your
own icons for the tasks that are unique to you. o r—

And yes, 1-2-3 for Windows fully exploits the I
Windows environment. Which means it includes —
pull down menus, dialog boxes, sizable windows, -l 2
mouse support, full DDE support and everything ‘ 2

ﬂ Daouble Take Productions

These Smartlcons
give you “‘one-click™
shortcuts for your
most frequently used
tasks, such as opening
and saving files
and printing.

Use them for a variety of
activities, from simple
Sunctions like
auto-summing ranges
to more powerful
analytical tasks, such

else you'd expect in a true Windows application. e as accessing Solver:
What’s more, with its interactive graph gallery, you ) |—| [ Smartlcons give you
can select by example a wide range of graph types, includ- - . . o easy access to Windows
ing true 3D graphs in bar, line, area, stacked bar and pie. i Junctionality like ~ —
Of course, when you're ready to print, your results will be nothing short of ’;‘é@?gﬁ(’jﬁ%%})’jj
perfection. And thanks to its Auto Compress feature, you can easily make an entire the clipboard.
report fit on one page.
Beneath it all, you'll have the complete power of 1-2-3 at work for ) Virtt;fallyufzy
: . _canli ) ormatting task you
y‘ou‘. ‘Includmg 3D wor:ksheets; Solver goal-seeking features and external reed 10 do ncliudiing)
data access through DataLens: . ' pasting one cell’s style to
And finally, to make the move to Windows a simple one for 1-2-3 a range of cells, is just
users, we've included the 1-2-3 Classic® commands in the program. Gl
Where, at the push of the slash key, the familiar 1-2-3 menu will appear,
fully functional, on screen. So 1-2-3 for Windows offers you complete CLLA I
e . . it incredibly easy to
file, style, macro and keystroke compatibility with all of the previous arrange your worksheels
versions of 1-2-3. in three different views:
So see why Lotus 1-2-3 for Windows tile, cascading and
. . 3D perspective.
is more than a great Windows spread-
sheet. It’s everything you've been looking Click this and you'll
for in one. create charts and graphs
y automatically. Then the
And now, you can upgradg from your L
current version of 1-2-3 to 1-2-3 for to provide Smartlcons
Windows and get both 1-2-3 and Ami Pro that enhan}fse your
graphs.

2.0 for just $199* A suggested retail value
of $645. For a free auto demo, or to order

]28bﬂmmmwﬂl

Run and de-bug macros,

your upgrade directly from Lotus** call Lotus 1:22:3 E select macro keywords,
1-800-TRADEUP, ext. 6374. T or creale your own
customized icons for
your macros.

martlcons is a trademark of Lotus Development Corporation. Classic is a registered trademark licensed to Lotus Development Corporation. Ami Pro is a trademark of Samna Corporation,
ger and ATM are registered trademarks of Adobe Systems, Incorporated. * *Please have your credit card and product package ready when you call. In Canada, call 1-800-668-1509
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a Windows spreadsheet
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Introducing Lott

Well, we've done all this. And a whole lot
more. Which, no doubt, is why 1-2-3 for
Windows was awarded Byte Magazine's Best
New Windows Application at Comdex/Spring "91.

For starters, the most exciting part of 1-2-3

[t’s everything

was meant to be.

After listening carefully to what our cus-
tomers were looking for in a Windows™ spread-
sheet, we developed Lotus® 1-2-3" for Windows

with three goals in mind.
First, make it a full-fledged Windows
application.

for Windows is its Smartlcons,™ an innovative

“one-click™ approach for auto
spreadsheet tasks and fine tt

1-2-3 Classic

Move File Print Graph

orksiwet Range  Copy
Global Incert Oelete

mating common
ming your working

Data Systes Quit

Column Erase Titles Wandow Status Page Hide

Push the slash key and you'll have instant access to the familiar

1-2-83 menu which will appear in a

Second, introduce innovations that deliver

a perfect balance of power and simplicity.

And third, make it fully compatible with all
of the earlier versions of 1-2-3 that millions ol

1-2-3 users are familiar with.

You Ul feel right at
home with our true
Windous interfuce. i\nd

windou on your screen.

environment ior even greater productivity. You'll
also find these Smartlcons in all our Windows
products, including Ami Pro
winning word processor.

1-2-3 for Windows

™ 2.0, our award-

e -Fil ing " Help
you can easily integrate your File Edit Worksheet Range Graph Data Style Tools Window Help
spreadsheet data with other

Windows applications.
5_YEAR.WK3

Onr palette of customizable
Smartleons can be sized
und pluced anyrwhere on

your screen.

.|

e | ¢ [ ¢ T

[ B oo
= ﬁ Double-Take Productio

Revenues 1986 1987 1988 1989 1990
Adventure $983 $2.738 5 YEAR.WK3 REVENUE
. . iFi 367 537 A
011/'171[4)/'(1(‘111.1 gruph A 7 ?;o (S:Sm'edy 22223 :g?gs Five Year Revenues
gallery means yow can % U % | Romance $3895  $3133 |35

preview and select by
ecample a wide range of
chart and graph types.

The program includes
Adobe Type Manager®
(ATM).E the leading
scalable font manager, for
outstanding spreadsheet
publishing and
presentation options.

1

Total $12,868 515,857

Adventure

Scify

Comedy
. Romance

97.5%
98.5%
103.5%
835%
100.4%

85.0%
935%
1108%
95.0%
100.0%

«Th Average
v

30
\\_ %
Return on Investment 20
15

10 F
5
0

1386 1987 1388 1383
B Adventwe [JScFi MComedy [

*Suggested retail price Offer expires December 31. 1991. © Copyright 1991 Lotus Development Corporation. All rights reserved. Lotus. 1-2-3. and DataLens are registered trademarks
a whollv owned subsidiary of Lotus Development Corporation. Microsolt is a registered trademark and Windows and Toolbar are trademarks of Microsoft Corporation. Adobe Ty
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Revenues 1986

Adventua — $363
SciFi - |[EH | $2,367
Comed +1 $5.623
Roman-—= $3,895
Total |4 & 12,868
f ent
Advent: 1, [EI 85.0%
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s ume you | 1N 1OdQY'sS mMission
w0 2 | critical network server
@6«? and multiuser host
environments you
need a system thal can give
yvou both cutting edge speed
and the satety of enhanced
data integrity. You need the
ALR POWERPRO ARRAY.

AT O
" }L".szt

The POWERPRO ARRAY is a
showcase for all of the latest
advances in microcomputer
technology. High performance
50- and 33-MHz i486DX"™
CPUs are fully complemented
by a 32-bit EISA bus and an
ALR 32-bit Advanced Disk
Array (ADA) controller with
2-MB of disk cache (expand-
able to 8-MB).

A modular system design
gives you the ability to replace
your current i486 CPU with a
faster one whenever your
performance requirements
increase -

Joust Upgrade e OPUI~

You can even plug in a
second 486 processor,
doubling the
POWERPRO'S processing
power.

We've balanced all of
these cutting edge fea-
tures with the industry’s
most advanced multiple
disk subsystem.Every
POWERPRO ARRAY
comes standard with the
ADA controller, and two
or four high performance
IDE drives. With the
ADA, you can utilize the
POWERPRO ARRAY's
multiple disks in configu-
rations that will hoost

Prices and configurations subject to change without notice. Verify competitive pricing and configurations with manutacturer. Prices based on U.S. dollars. ALR is a registerec trademark of Advanced Logic

Research, Inc. All other brand and product names are trademarks or registered trademarks of their respective owners, «

1991 by Advanced Logic Research, Inc




disk performance (strip-
ing). increase capacity
(spanning), or protect
your data by providing a
constant backup
(mirroring). With more
than two disks, you can
even implement various
combinations of these
techniques.

And because the
POWERPRO is designed
to be COMPAQ SYSTEM-
PRO compatible, it has
off-the-shelf compatibility
with most popular dual
processing multiuser and
network environments.

Some Want
Power.
Some Want
Security.

The ALR

POWERPR

ARRAY
Delivers
Both.

Processor
Memory Cache
Upgrades to
Dual Processing
Standard RAM
Bus Architecture
Total EISA
Expansion Siots
Hard Drives
Price

ALR*
POWERPRO ARRAY

Compog®
SYSTEMPRO™

Single 33-MHz i486DX™
512-KB exp. to 1-MB

YES
17-MB
EISA

8
Two 210-MB, <15ms
$16,995

Single 33-MHz i486DX
512-KB exp. to 1-MB

YES
8-M8B
EISA

7
Two 210-M8, <19ms
$18.999

with the ALR POWERPRO
ARRAY. you can have it all! To
{ind out more, call:

1-800-BUY-POWR

Available nationwide

at these selected resellers:

P+ W cnTie é > Power Part.
O e a0 SECHC MR porsieet

ALR

X8\ —Advanced Logic Research, Inc.

0401 Jeronimo Irvine. CA 92718
TEL: (714) 581-6770 FAX: {714) 581-0240

Circle 10 onInquiry Card (RESELLERS: 11).
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26 MICROBYTES
MCC'’s super/semiconductor could
mean faster memory; Intel doubles
clock speeds; and new chips for
digital video and audio.

53 FIRST IMPRESSIONS
Putting Words to Windows
A trio of next-generation
word processors set new standards
for Windows.

58

Nanao

FlexScan T560i,

| anew standard

for graphics displays

Harvard Graphics
for Windows,
presentation power in an
easy-to-use package

62 WHAT’S NEW
The Eclipse-SL uses Intel’s
new chip, Alps’ laser printer
runs quietly on the LAN,
Design Master VGA has
resolutions for CAD, Windows
and OS/2 get programming
utilities, Snap-Master for
Windows lets you create test
instruments, and more.
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131

141

Making the GUI Talk
New technology addresses the GUI access barrier for visually impaired
and learning-disabled people.

Whither xBase?
The foremost applications development language for the microcomputer
derives its vitality from aggressive competition.

Classic Languages, Part 4: APL

Despxte its unique symbols and narrow focus, this language
is still finding new applications.

STATE OF THE ART

150

153

163

177

189

198

MULTIMEDIA:

SOLUTIONS ANTICIPATING
A MARKET

Introduction

Information’s Human Dimension
Multimedia technologies provide

the tools that can help you make
your presentations come alive.

Chips Deliver Multimedia

New processors are emerging

that have the features needed

to bring multimedia to the desktop.

Intel/IBM’s Audio-Video Kernel
A new set of hardware and software 4
standards introduced by Intel and IBM
promise to speed progress

in desktop multimedia.

el

. -
J‘__; j > 4 -

E"

Inside QuickTime
Apple’s latest system software can take the pain out of producing and playing
multimedia presentations.

Resource Guide: Multimedia Software Sampler
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The Perfect Pitch
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Remove TSR DOS Programs 307 BEYOND DOS
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Panasonic
_announces
another
"~ breakthrough

in non-interlaced

1024x768
graphics.

.,

Value.

Ifyou thought you'd have to compromise on your next High Resolution monitor,
think again. With its new 14" PanaSync™ C1395, Panasonic® brings all the compelling
clarity and richness of non-interlaced graphics within reach.

Tarn it on, and you'll see your most graphics-intensive applications in a whole new
light. Compared to interlaced monitors, images will be sharper, edges cleaner, details
finer. With noticeably less flicker. Because now you're getting the whole picture, not
just every other line. And the C1395 is as easy on your eves as it is on your wallet.

Like all Panasonic monitors, the C1395 has excellent ergonomics. Controls are front-
mounted, and a tilt-swivel stand is included.

So, whether your desktop is MS-DOS, a MAC IT* or one of the other leading workstations, before you spend several

hundngd dollars more on a new monitor, spend a few minutes at your Monitors, Compuers, Peripherals, Printers
authorized Panasonic dealer. He'll show you that value has never Copiers, Bipewriters & Facsimiles
looked so good. ’ -
For further information on the PanaSync C1395 Multi-Frequency Monitor, Panason|c
telephone 1-800-742-8086. Office AutomationC /\
7\
*MAC Il is a registered trademark of Apple Computer, Inc. Engineered ﬁ)r the Q@(‘L’, Designe Mrr j)a)j)le.

An optional cable is required for Macintosh, the C8IM2.
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= | File Edit Formula Format Data
Z

MNor mal ¥

Microsofi Excel - PHOFORMAXLS Just a point and a click do the
=| File Edit Formula Fo trick: charting, format changes,
. 1 T macros, you name tt.

Blue Yonder Aircraft

Pto Foima Income Stalement - Five-year Projection

REVENUES 1991 1993

Conada 184545 X 223683 fiperation Revenues
Mesuco 43292 2 50.283
Unied States 1,232,300 355! 1,218,877
1466437 1. 1403923 8

France 184,845 .| 203.791

Geimany 308,075 X 373,387

Dther Ewropean 61615 Y 184,846

United Kingdom 61.615 4 74,555

Eulope T 516150 . 836579
Austraba 48392 . 58,554
Japan 43993 | 1.759.724
Kores 43993 f 93.385
Tawan 65.3% i 103110

For East 598306 1081571 2020373

Noith Amenca

Create an instant report : hit the outlining arrow to collapse or expand your worksheet, showing
as much or as little detail as you need to. Then creale a chart in one step, display
it right on the worksheet, and volla—what you see on-screen is what you get at the printer.
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There’s one very
important factor that

M most spreadsheets dont
& know how to handle: you.
But Microsoft
Excel 3.0 for Windows"
M mreaticn ™ has changed all that.

With plenty of easy-to-use fea-
tures like the Toolbar, you may start
to think of Microsoft Excel 3.0 asan
extension of your thought process in-
stead of a spreadsheet.

Which makes it easy for you to

do some powerful things, such as con-

solidating up to 255 worksheets at a
time, regardless of format or structure.
Or take Solver. It lets you start
with a desired result and work back-
wards to find the variable you need.
It’s also easy to share results

* Plus freight and applicable sales tax. Qfergmd/orcuﬂrnlmm

Seral
Call mk%ﬂ only in the 50 AladSlalzs\ I”IMwmoﬂCorpmumL
%%wbﬁﬁlww&mm nada, call (206) 936-8661. Microsoft and the Microsoft

ndVPPlannaPkastallmvNMs/or
logvmrqlstemdhudemartsondw

with other Windows applications, like

Microsoft Word for Windows. (Just what
youd expect from the people who pio-
neered the first Windows spreadsheet.)

And Microsoft Excel reads and
writes Lotus’files. And converts 1-2-3'
macros. And offers online help to guide
you through your transition from Lotus
to the friendliest spreadsheet ever seen
on the personal computer.

Hnally, consider that, even if you
are using Lotus 1-2-3, you can upgrade
to Microsoft Excel 30 for only $129
Just see your local reseller or give us a
call at (800) 323-3577, Dept.W15.

Microsoft Excel and you. It all
adds up.

Miomsoft

very receipt of order by Microsoft. ommpmmwz
reserved. Printed in IuU,S.Al l UnMSlal calll&00)323\7577D¢ptW
Toolbar and Windows are of Micrasoft Cc

one per customer. Reseller prices
ion only: In nada call (800)
Lol‘us 12 are registered trademarks of
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MICHAEL
NADEAU

Competition between IBM
and Microsoft will make
both 0S/2 and Windows
better products

Why Windows Needs OS/2

S/2 has always had its supporters: developers,

corporations, and individual end users who saw

its potential as a well-integrated applications en-

vironment. It appears that with version 2.0 that

potential will be realized. Based on our experi-
ences with a beta version, 0S/2 2.0 is a well-designed op-
erating system that runs both DOS and Windows as ad-
vertised—and better.

This is news worth cheering
about, even if—especially if—
you are a Microsoft Windows
fan. Two strong companies
competing fiercely to develop
a 32-bit operating system en-
sures that OS/2 and Windows
New Technology (NT) will
evolve rapidly in response to
one another and that end-user concerns will be quickly ad-
dressed.

A quick look at the historical record bears this out.
When Microsoft’s Excel and Borland International’s
Quattro spreadsheet packages were first released, Lotus
1-2-3 looked drab in comparison. Lotus was forced to
upgrade its product with features similar to or better than
those of its competitors. Other examples exist in almost
every major software and hardware category. Innova-
tion drives the computer industry, and competition drives
innovation.

Big Enough for Both

Looking for a winner between the two, therefore, is point-
less because they need each other. Each will offer unique
features; each will have its own loyal following. The
Windows applications base has quickly built up to criti-
cal mass, but OS/2’s ability to run DOS and Windows ap-
plications within its 32-bit Presentation Manager shell
provides an appealing upgrade path. The market is big
enough for both of them.

Competition among 32-bit PC operating systems will
not only step up the pace of innovation, but the better
products that result will increase overall demand. IBM and
Microsoft will vie for dominance on the marketing front,
as well, with promotional blitzes. This will increase vis-
ibility exponentially for both products, whetting the pub-
lic’s appetite to a greater degree than either of them could
singly. *

The Intel-based PC market needs the energy this contest
will generate, too. Apple’s System 7.0, Motif, and high-
end operating systems on other platforms are encourag-
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ing DOS and Windows users to defect. But more impor-
tant, applications will be demanding more and more from
the operating system.

Multimedia, for instance, appears unstoppable. The 16-
bit environments today are only barely capable of running
applications with multimedia features in a meaningful
way. It’s not just a performance issue; current PC oper-
ating environments treat sound and video as an after-
thought. Both Windows and OS/2 will eventually have to
integrate multimedia capabilities, not treat them as ap-
pendages.

And operating systems will have to become more so-
phisticated in how they allow applications to interact and
share data with one another. Microsoft’s Object Link-
ing and Embedding application programming interface is
a good start, and the market will demand better over
time.

Preparing for the Future

What’s at stake here is the long-term viability of the in-
stalled base of applications software. Completely new
system platforms are already being planned to replace
the PC. This should happen sometime within the next
few years. The plans currently allow these next-genera-
tion PCs to run both Windows and OS/2 applications,
but their primary operating systems will be new and,
presumably, more powerful.

When these new system platforms finally become
available, businesses will want to have options that give
them some flexibility in making the transition to them.
The applications base for these new operating systems
will no doubt build slowly, and replacing the existing
software investment immediately will not be appeal-
ing anyway.

Before the new systems arrive, IBM and Microsoft
have the opportunity to build OS/2 and Windows into
stable, robust environments that will let users make the
transition at their own pace. The sense of urgency that
comes with competition between the two will only help
ensure that they meet that goal.

Farewell

The usual author of this column, Fred Langa, has left
BYTE for another publishing opportunity. We wish Fred
luck in his new venture and thank him for his four years

as Editor in Chief of BYTE.
—Michael Nadeau
Executive Editor
(BIX name “miken”)
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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 goas far as you want. Because
Turbo Pascal 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 assember No Yes
Extensible No® Yes
Create DLLs No Yes
Reference to AP1 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 car only be extended by writing Dynamic Link

Libraries in C, C++ or Pascal.

™Visual Basic requires a runtime Dynamic Link Library of 272K,

Turtio Pascal for Windows comes with everything you could
possibiy want for writing Windows applicatiors easily

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

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

The objects of Windows
development

Turbo Pascal for Windows comnes with
a complete library of prewritten program
building blocks called objects. To create a
pragram, simply select the objects you want
from the included ObjectWindows™ library,
place them in your application, and off you
go. Before you know it, you've created your
first Windows program complete with over-

lapping Windows, 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 you can get Turbo
Pascal for Windows for only
$99% from Borland (after
a $25 manufacturer’s
rebate*). That's $150 off the
suggested retail price and half

INFO
WORLD
| Turbo Pascal for Windows

] VERSION 1.0 : %

REPORT CARD

Criterion Score
Performance e
Programming enviranment Excellent
Language extensions Excellent
Debugging Excellent
OOP implementation Excellent
Documentation Excellent
Ease of leamning Very Good
Ease of use Excellent
Error handling Very Good
Support
Suoport policies Very Good
Technical support Very Good
I Value Excellent
1[ Final score 9.1
L

Turbo-Pascal for Wendows receive one of the highest scores ever
in InfoWris, outperforming Visual Basic.

the price of Visual Basic't So why limit your
Windows development when you can go
as far as you want? Turbo Pascal
for Windows. The easy way to
go the distance.
See your dealer today, or
call 1-800-331-0877 now!

B ORLAND

The Leader in Object-Oriented Programming

CODE: MF51

Borland inc. Bt 1432

“Offer good until Qecember 31, 1491, tRebate also available from

your local dealer. Oealer prices may vary. Copyright © 1981 Borland Internatiqnat, Inc. All rights reserved. Turt F'ascal and Objuc:Windows are trademarks of

Circle 26 on Inquiry Cord {RESELLERS: 27).
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esigned for small groups.

Now you can have exactly the server features you need at a
price you can afford. With the quality, expandability and drive
technology of the award-winning COMPAQ SYSTEMPRO. The
COMPAQ SYSTEMPROY/LT Family is the ideal server solution for

) small to mid-size groups.

'ntelligent Modularity
makes the difference. It
goes beyond ordinary

= % modularity. Not only can
Three models let you start with precisely the .
processing power you need now—Intel’s you choose just the features
386/25, 486525 or 486/33. And they're easy .
{o upgrade as your needs change. you need today: processor,
memory, video, high-performance 1/O devices, fixed disk drives
or drive arrays. But more, each component is designed to work
at its best with each of the other components. So you get

COMPAQ. DESKPRO, SYSTEMPRO, Registered U.S. Patent and Trademark Office. Product names

the COMPAQ

optimum system performance in any configuration you choose.

When you need more power or options, upgrading is
fast, easy and affordable. RAM expands up to 64 megabytes with
industry-standard SIMM modules. Storage grows to 22.2 giga-
bytes. Without exaggeration, the COMPAQ SYSTEMPRO/LT
has the greatest capacity and flexibility in its class.

Even better, you can switch out parts and options
with our new COMPAQ DESKPRO/M Family. And use all the
same storage devices as the
COMPAQ SYSTEMPRO so
servicing and supporting your
system is easier. And vour
investment today will still
look smart tomorrow.

True to the COMPAQ SYSTEMPRO
reputation, these servers are built to last.
Supericr thermal design keeps things cool.
And the 355-watt power supply handles
any configuration. -

ioned herein may be trad

ks and/or d lrad ks of ol"er companies ©1931 Compay Compuler Corporation. All rights reserved



SYSTEMPRO/LT Farnily
riced for small budgets.

software developers cross-train our support people so we can
help you better. Our Technical Support Line gives subscribers

Setup is easier, too. COMPAQ Integration ToolKits tell
you just how to do it. We've already tested and proven reference

platforms—combinations of hardware and software that
you'd likely use—including Banyan, Microsoft,
Novell and SCO UNIX operating environments.
We know the ropes.

Once you're up and running, the new
COMPAQ System Manager keeps you in con-
trol. It continually monitors server performance
and instantly notifies you if something is wrong. You can even
diagnose and correct problems from remote locatians.

If you have a problem with one of our reference
platforms, we'll get it solved. No buck-passing. Through
Technical Support Alliances, we and leading hardware and

Call us. At our Customer
Support Certter, a bank of
knowiedgeable people is ready to help.

extra help with complex problems. And spare parts can
be shipped to your dealer within the same day.
Learn more about how the COMPAQ
SYSTEMPRO/LT Family can serve your
workgroup’s needs and budget. Call for
our free brochure and the location of an
Authorized COMPAQ Computer Dealer with
expertise in your preferred operating environment. Just call
1-800-231-0900, Operator 177. In Canada, you can call

1-800-263-5868, Operator 177. LomraAa

Got a question?

It simply works better.
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You can automate your
system with 30-year old

technology,
or...

Circle 104 on Inquiry Card.

Automated Test Analytical Chemistry
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Manufacturing and Production
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& While PC users wrestle with cryptic textbased programming
‘,‘%: languages, Macintosh users are getting the job done with
LabVIEW 2, the most celebrated application software for data
‘ acquisition and instrurent control. It recently won the MacUser
Magazine Editors' Choice Award. Five years ago, LabVIEW
introduced the combination of front panel inferfaces and craphical
programming. Today, engineers and scientists around the world use
LabVIEW 2 and the Macintosh for a broad spectrum of applications.

Unlike other graphical packages, LabVIEW 2 does not sacrifice
power and flexibility for ease of use. With LabVIEW 2, you create front
panel user interfaces and import pictures to customize your panels. Then
you quickly build block diagram programs and add your own blocks to
expand upon our libraries. Yet your virtual instruments rur as quickly as
compiled C programs. Call us fo find out how you can bring your
system to life with LabVIEW 2.

For a free LabVIEW 2 Demo disk, calk: NATIONAL
(512} 7940100 or ‘7ms'mum'rs

(800} 433-3488 ' The Software is tbe Instrument ®

6504 Briage Point Porkwoy

W.3. and Canadal Ausiin, TX 78730:5039
Internationol Branch Offices: Austalic [03) 879 9422, Cenmark 1457673 22, France {1} 48 65 33 70, Gemany 7
Japan {03) 3788 1921, Netherdands (01720} 45761, Norwe
Product names listed are hodemarks of their respedive monufoct
©Copyigal 1991 Ny




The IEF " can help you deve

unprecedented quality, pro

“The |EF is a superior tool for implement-
ing Information Engineering because it
integrates the entire process from planning
through code generation. We're deploying
the |EF throughout the corporation.”

David V. Evans

Vice President

Oirector, Information Systems

] !I
\

“The strengths of the IEF are clear-cut.
One obvious quality advantage is that
application changes are made to diagrams,
not code. This enisures ongoing integrity
—the specification always matches the
executing system.”

Paul R. Hessinger

Chief Technology Officer

Computer Task Group

“Our On-line Banking system has been in
production for more than 12 months—
500,000 transactions a day—without a
single code failure. And we had very few
enhancements to do. Our users got what
they needed the first time out.”

Mark Quinlan

Senior Programmer/Analyst

Huntington National Bank

“I've seen other CASE tools fail, so | raised
the bar high when we evaluated the IEF. It

passed with flying colors. | could not be
happier with my decision to adopt the
IEF company-wide.”

John F. Mott

President

AMR Travel Services
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“To meet the dramatically reduced time-
to-market requirements for our products,
we need high-quality systems that can be
changed fast. That's why we've chosen
the IEF as the CASE solution for our entire
organization.”

John Pajak

Executive Vice President
Mass Mutual Life Insurance

it

“Our users were extremely pleased when
we finished our first project—a 60-trans-
action system—in one-half the budgeted
time. We had tried interfaced CASE tools
without success. |EF integration makes
the difference.”

Giorgio Sorani
Division Head — MIS
Lubrizol

“We are using the IEF to develop a new
generation of manufacturing systems
replacing over 300 existing systems. We
estimate that |EF will increase our produc-
tivity by between 2-to-1 and 3-to-1 for
new systems development..”

Wal Budzynski

Head of Operations, Systems/Computing
Rolis-Royce

i

“The |EF offers dramatic improvementsin
productivity, yet it's easy to learn. One
example: We trained 23 developers,
including 18 new hires, and then completed
alarge order processing system—300
transactions—allin only 20 months.”
Venkat (Vinnie) Tiruviluamala

Director, CPC/CPPC Information Systems
SONY Corporation

“Our first IEF system was completed
faster, and with fewer errors, than any
system I've ever seen. If | had to go back
to the old ways, !'d find another
job...outside the DP world. It means that
much to me.”

Mogens Sorensen

Chief Consultant

Nykredit (Denmark)



op information systems with
uctivity and maintainability.

The success of Texas Instruments
CASE product is proven—in the field.

Major companies have used TI’s
CASE product, the Information
Engineering Facility™ (IEF™), for
everything from rebuilding aging
high-maintenance-cost systems to
development of new enterprise-
wide strategic systems.

Study shows zero code defects.

The quality of IEF-developed
systems is remarkable. In recent
CASE research by The Gartner
Group, application developers
were asked to report the number
of abends they had experienced.
(An “abend’ is a system failure
or “lock-up’ caused by code
defects.) IEF developers reported
zero defects—not one abend had
occurred in IEF-generated code.

Maintenance productivity
gains of up to 10-to-1.

In this same study, developers
were asked to compare [EF
maintenance productivity with
their former methods. Of those
responding, more than 80 percent
had experienced gains of from 2-to-1
to 10-to-1. (See chart.)

Specifications always match
the executing application.

With the IEF, application
changes are made to diagrams,
not code. So, for the life of your
system, specifications will always
match the executing application.
The Gartner Group research
showed that all IEF users who
reported making application
changes made all changes at the
diagram level.

© 1991 TI

IEF Maintenance Productivity
Compared to Traditional Techniques.

L (Source: Gartner Group, Inc., 8/90)
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Developers were asked to compare IEF maintenance to
former method those responding, more than 80%
reported productivity gains of from 2-t0-1 to 10-t0-1.

Mainframe applications can be
developed and tested on a PC.

With our new OS/2 toolset, you
can develop mainframe applica-
tions, from analysis through
automatic code generation, on
your PC. Then, using the IEF’s
TP monitor simulator and the
diagram-level testing feature, you
can also test these mainframe
applications without ever leaving

the PC.

More environmental

independence coming soon—
develop on PC, generate for
DEC/VMS, TANDEM,UNIX.

The IEF has generated applica-
tions for IBM mainframe environ-
ments (MVS/DB2 under TSO,
IMS/DC, and CICS) since early
1988. Soon you'll be able to
develop systems in OS/2 and then
automatically generate for other
platforms. DEC/VMS, TANDEM
and UNIX are scheduled for
availability in 1991. More will

follow. We are committed to
increased environmental indepen-
dence in support of the Open
Systems concept.

We are committed to standards.

IEF tools and IEF-generated code
will comply with standards as

they emerge. We will adhere to
CUA standards and to the prin-
ciples of IBM’s AD/Cycle and
DEC’s COHESION—and we will
support Open Systems environ-
ments centering around UNIX. In
any environment, the COBOL, C
and SQL we generate adhere closely
to ANSI standards. Our presence
on standards committees helps us
keep abreast of ANSI and ISO
developments affecting the

CASE world.

Full-service support.

Of course, our technical support,
consultancy, training courses,
satellite seminars, and other infor-
mational assistance will continue
apace. We also offer re-engineering
and template services. This full-
service support will remain an
integral part of the IEF product.

For more information

call 800-527-3500 or
214-575-4404.

Or write Texas Instruments,
6550 Chase Oaks Blvd.,
Plano, Texas 75023.

]
TEXAs b
INSTRUMENTS

Information Engineering Facility and IEF are trademarks of Texas Instruments. Other product names listed are the trademarks of the companies indicated. 66106



LETTERS

Languages That Work

I enjoyed Louis J. Cutrona Jr.’s “Class
Conflict” (September). Like Cutrona, I .
also found the kludge in Turbo Pascal for
Windows that fixed the problems he dem-
onstrated concerning Windows and C++.
The fascinating thing in this little puz-
zle is the way a supposedly general-pur-
pose language—C++ or Borland’s ob- R
Ject-oriented Pascal—is unable to cope
directly with another general-purpose
system, the fairly garden-variety GUI of
Windows. Of course, the very next thing
that happens is the language is changed,
Wwhich is the effect of these elaborate library features.
But I want a language that works (i.e., one like the old
unincremented C language). True, a C Windows pro-

gram is complex, but it's still in C and something I know,

not a language-of-the-week cobbed up to make some-
body’s object programming model fit the next problem.
Please understand, I’m not one who wants to pro-
gram everything in binary machine language. If you have
a usable high-level interface to Windows that can spare
me the agony of programming the application program-
ming interface directly, I’'m all for it. Just don’t try to
convince me it’s the next language for everyone.

J. G. Owen
Fort Salonga, NY

Only 64 Bits

Y our article on 64-bit microprocessors (*64-bit
Computing,” September) did not mention a major
application area in which wide data paths provide an ad-
vantage: object recognition. In a sense, this is the graph-
ics problem in reverse.

Feature extraction involves massive numbers of com-
parisons. A 64-bit microprocessor determines where or if
a particular binary value has a match. The performance
improvement of the processors will be a function of the
number of comparisons that can be made simulta-
neously.

In the most extreme case, this is a content-address-
able memory, but such memories are not necessarily easy
to load, and that may be overkill when there is a large
number of short comparison tables. In a situation where a
set of comparison registers and corresponding destina-
tion address registers must be loaded, even 64 bits at a
time may be paltry.

In some cases, 64 bits seems marginal. It would be

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 1o Letters Edi-
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. You
can also send letters via BIXmail ¢/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 1o edit letters. It takes about four months [from the time we
receive a letter until we publish it.
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better to be able to load and store four
v 32-bit floating-point values simultaneous-
ly. However, there is still a material
= = performance advantage in the 64-bit
architecture.
Meredith Norman Poor
San Antonio, TX

What’s in a Name?

he authors of “The Hungarian Rev-
olution” (August) discussed a pro-

gram-variable naming convention. The
reasons they gave for using such a conven-
tion were to “‘get around the limitations of a language”
and “help communicate additional information about a
variable” to a reader. They neglected to point out that
the benefits obtained by embedding type information in
names are available from modern programming lan-
guages like C++ without having to resort to program-
mer-enforced, and therefore error-prone, conventions.

Good compilers are better than programmers at keep-
ing track of type information, and good languages offer
more appropriate constructs than name encoding for
conveying information about program items. Ironically,
the technique used by C++ compilers for keeping track
of type information is similar to the one described by Si-
monyi and Heller. It would be a shame if your readers
were left with the impression that their convention, which
mimics on paper what is best done by computer, is truly
revolutionary at this point.

Tim Peierls
Mineola, NY

Checking Grammar Checkers

H oward Eglowstein’s report on grammar and style
checkers was interesting and informative (“*Can a
Grammar and Style Checker Improve Your Writing?,”
August).

I've been using Grammatik IV for DOS in hopes of
eliminating errors in punctuation and other minor errors,
and I've also been somewhat disappointed. It rarely says
anything at all about my punctuation, which is my main
reason for using it. I, too, find it frustrating when
Grammatik points out nonexistent errors in perfectly
good text. The worst to date was when it recently told
me ““three hundred,” in the phrase “close to three hun-
dred pounds,” was a verb.

Grammatik is a useful tool, but I agree with Eglow-
stein that a user shouldn’t put too much faith in it.

David Phelps
St. Louis, MO

Heroic Teaching

I n reading Bonnie J. Djouadi’s “How to Be a Hero”
(September), I found myself agreeing with all but one
point. She recommends having users write down the
steps when learning a new procedure. This may work
well in a classroom environment when users are away



Graphic proof that developing
Windows apps is now easier: '

Take a look at Microsoft” QuickC’ for Windows™
Its Windows-hosted, so you can edit, compile, and debug
inside a single environment. Click on the Toolbar™ to choose
) frequently-used functions, from changing fonts to setting break-
Use QuickCase:W 1o draw the graphical lemenss o OINES. Workspace templates let you save your screen layouts,

o b e so you can reload them quickly from another session.
(6 Dl senerale commeniel cpert ool C Plus, a remarkable tool known as QuickCase:W lets

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

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

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

AWindows'database that can handle
virtually any data type.

It's called Superbase®4 from Software
Publishing Corporation. With it, the devel-
opment possibilities are, well, thought
provoking. ==

Consider bar
coding.The [
state of theart

in inventory control. Start thinking
creatively and anything’s fair game. A
= high-security prison,

@ for example, uses
= W& 5 Superbase4tohandle
the toughest inventory control problem
anywhere. Keeping track of their
prisoners.

Or how about video? Through DLL
you can store still shots from a full-motion
video camera. So you

can monitor re- . & _
mote locations “""%
in real time. — ) S
Or grab key images e

from a previously recorded tape. A
petrochemical facility, for example, uses
, Superbase 4 to
store camcorder
imagesina
training file for new
engineers.

Handycam

[magine, a free demo disk just by calling 1-800-336-8360, Operator 617.

Superbase is a registered trademark and Superbase 4 is a trademark of Software Publishing Corporation. Windows

isatrademark of Microsoft Corporation. © 1991 Software Publishing Corporation, 3165 Kifer Road, Santa Clara, CA 95051



gy
v

hing Supetbase4
OUr magnation.

f,j o ; What's more, and DB2, among others.
i _' o == any photographicor In fact, Superbase 4 already manages

graphic image can adirect mail database containing over one

- beincluded inany million records. It could handle a lot more.

data file. So you can dress up product

catalogs. Personnel records. Insurance —_

e claimsfiles. Or anything v

§ elseyou can think of.

And through DDE
Ve you can even pull in more

¢ WDDOWS familiar business acces-
sories. Like maps, graphs, charts, and

spreadsheets. narket ticker. A'

Butdon't think fora minute thatthis ~ You know, big stuff.
versatility comes at the expense of raw And our Data Management Language
power. Superbase 4 is fast. It lets you (DML) gives you unsurpassed ease and
include anunlimited num- ~ , , flexibility in customizing screens.
berof charactersin any text . uuus weve o O3 Soit’s no wonder Superbase 4

field. And supporting SQL, e gmsmase e~ isthe worldwide market leader in
it easily connects with some Windows databases. Just imagine
formidable databases—SQL whatitcan do

Server, Oracle, Sybase, dBase, for you. corannren B
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from the keyboard. However, my experience has been
that if users write down the steps, rather than listening
and absorbing the reasons for the steps taken, they will
rarely progress past following the steps written on that
piece of paper. And if the paper is ever lost, users are lost
with it.

I prefer to have users sit at the keyboard and actually
perform each step as I explain the reason for each one. I
try to make sure that they understand what is happening
and why they are doing each step, as it relates to the de-
sired end result. Once the entire procedure has been
executed the first time, users can then write down the
steps without my dictating them. If they can do that,
there is a much better chance of their understanding the
overall procedure, rather than simply remembering the
individual steps.

Hal Scoggins
West Columbia, TX

The DOS Attitude

t is rare to encounter a point of view that is as totally

wrong as that portrayed in Marshall Brain’s “The X
Attitude” (July).

Far from disregarding the then-available hardware,
the X Window System was designed for a specific hard-
ware environment. This environment consisted of a
lightly loaded network that connected weak graphics
workstations with stronger servers, usually minicom-
puters. The environment was heterogeneous (i.e., stations
and servers were not necessarily manufactured by the
same company).

The environment called for a windowing system that
placed the computational load on the server rather than
the station. The network was fast and lightly loaded, so
communication was not a problem. No use was made of
special graphics features in the stations (since there
were so many makes that some were sure to be missed).
So: Put everything you can in the application/server and
out of the station. Result: X!

Work stations have grown so fast since then, and net-
works have become so loaded, that this design has be-
come a bad joke. For example, an event must go
through the network every time the pointer moves be-
tween menu entries, even if these entries are not se-
lected, just so the current entry will always be high-
lighted! Imagine a Cray driving a Sun this way.
Furthermore, the application can use only the simplest
graphics operations, even if the station knows how to
perform graphics wonders. Did you know that there is no
such thing as rotated text in X? Not even a 90-degree ro-
tation. The way a Bézier curve is drawn in X could drive
anybody to tears. And Brain wonders why the Mac does
better?

And why was this klutz adopted as ‘“‘the world’s win-
dowing system™? *“Because,” as Hillary said about
Mount Everest, “it was there.” Why design a proper
system, and have 10 companies argue about which is best,
and wait years for ANSI/ISO to wait until the market
decides, and whatnot, when you can simply buy the tapes
(dirt cheap or even free) from MIT and have it run to-
morrow? So it’s goodbye, Sony News.

I think of this design philosophy as ‘‘the DOS atti-
tude.” Its central tenet is that ‘*it’s gotta work.” While
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DOS is the best example of this attitude, X comes ina
close second.

Oren Ben-Kiki
Tel Aviv, Israel

Stifling Cryptology

I n “True Data” (September), Peter Wayner gives a
fascinating account of the present state of computer
cryptology. What he fails to mention is that the main
impediment to the science of cryptology and its advance-
ment in computer protection is an arm of the U.S. gov-
ernment. The highly secretive National Security Agency
has used all its resources to stifle the dissemination of
research on this topic for fear that it will not be able to
break code keys when intercepting information. This is
the reason why software packages such as the Norton
Utilities, which uses cyphers to protect data, cannot be
exported overseas unmodified.

Michael A. Stickel

Quincy, MA

The OOP Wave

I write large applications that involve some knowledge
representation. After coaxing traditional languages and
shells much as I would a lazy mule, I decided to join the
C++ and object-oriented wave. Here’s a quick summary
of my first few hours of study: polymorphism, inheri-
tance, encapsulation, instantiation, abstraction, iterative
inferencing, auto-dependency, constructors, destruc-
tors, manipulators, classes, entities, and slots.

Objects are here to stay, and I'm glad. But I'd like to
utter a warning: The hype and jargon now being slung
around over object-oriented languages is exactly like the
stuff that brought Al into disrepute in the 1980s. As my
English teacher once said, “If you can express your
ideas in clear, consistent language, they will live on after
you.” C++ code is revolutionary due to its very power-
ful implementations of polymorphism, inheritance, en-
capsulation, and overloading. C++ code is flexible and
reusable. Which statement will still ring true in 2001?

Michael R. Will
Ontario, Canada

FIXES
—

¢ In “Managing the LAN” (July), the correct name of
XcelleNet’s product should have been the XcelleNet Re-
mote Applications Management (X/RAM) System. The
company is located at § Concourse Pkwy., Suite 200, At-
lanta, GA 30328.

¢ The correct telephone numbers for Datapoint Corp.
(September Resource Guide) are (512) 593-7000 and
(800) 733-1500.

® The introductory price for MetaWare’s 32-Bit Windows
Application Development Kit (October What’s New,
page 70) is $495. The price is valid for 90 days after
MetaWare releases the kit. ®
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GUI Application Kit
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Debugger
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Highlights

100% ANSI and SAA compatible:

C8.5/386 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
phics.

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.)

* VCPI and XMS (himem sys) compatible

32-bit Windows Kit

Develop and debug true 32-bit GUI

applications and 32-bit DLL’s. 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 er later

Target environments:

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

Novell’s Netware 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 Lightning Device are trademarks of WATCOM
Systems Inc, DOS/4G and DOS/16M are trademarks of Rational
Systems Inc. Other trademarks are the properties of their respective
owners. © Copyright 1991 WATCOM Products Inc.



The first wo
that works like

Microsoft Wor

Edit Yiew

Format Tools
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The mouse makes everyday tasks
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Dear Mana,

Enclosed 15 the informaton you requested about EuroClimb

This year's excursion will include climbs in France, Switzetland, and Italy. Our specialty 15

adventurous trave] by foot.

tour at any ume (cost1: broken down by country), however, we recs mend thatto get the

You may join the

most out of the experience. you sign up for the entire excursia aus packet and
contact us soon! .
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Use the mouss to move selected to & new location

Rearranging a document couldn't be any easier.
With new Word 2.0 you can drag and drop text wherever you want.

4 x 4 Table

All it takes is one click on the
Toolbar and presto, instant tables.

Click this Toolbar button and
gel tnstant bullets.




rd processor

second nature.

[ Click here for automatic envelopes.
Click here to make charts.

Click here to check spelling.

Click here to print your work.
Click here to z00m in.

Introducing new Word for Windows 2.

When it comes to
word processing, really
nothing could be more
natural than using the
all-new Microsoft’ Word
for Windows. You see,
Word 2.0 makes those
everyday word process-
ing tasks remarkably easy.

Which means you can now concen-
trate on what you're actually doing. Rather
than how you're actually going to do it.

This is possible for a number of
reasons. Like our unique Toolbar™ feature.
It lets you do those things you do most
often with one simple click of a button.

Of course, looks count for some-
thing, too. With Word you can bring in a
table of numbers from Microsoft Excel.

Or with the new built-in drawing, charting

®
Write. Please allow 2-4 weeks for delit receipt of order by Microsoft. Offer expires 3/31/92. Limit one per customer. Reseller prices may vary. Cull
lr'ulltsmemed.PrmlaIinlhtUSAlntz ited 7
and Toolbar and Windows are trademarks of Microsoft

*Offer good for curvent licensees of WordPerfect, MultiMate, WordStar, MS Word for DOS and Dis
for requirements. Offer only in the 50 United States. © 1991 Microsoft i
the United States and Canada, call (206) 936-8661. Microsoft is a registered tradema;

and shading features, along with the ability
to move anything on-screen with a drag
and drop, you'll find yourself adding some
very very cool effects.

But best of all, making the move is
easy-so easy there is virtually no down-
time. Just type in a WordPerfect keystroke
and Word demonstrates the equivalent
command right in your document. Plus,
your existing WordPerfect files (and other
file formats) are perfectly usable in Word.

You can get all of this and a lot more
when you upgrade to Word for Windows
for only $129: So pick up the phone and
call us at (800) 323-3577 Department W 3.

You'll quickly see that nothing could
be more natural.

M K
2 In Canada, call (800) 5639048 outside

States, call (800) 3233577, Dept. W3. For information
i m:rdl’nfed isa mgxslz%‘ hudemk‘:ﬂlw ubrdl?r}b"ecf Corporation.
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MCC’s Hybrid Super/Semiconductor
Could Lead to Faster Memory

R esearchers at Microelectronics and Computer Technology Corp. (Austin,
TX) have patented a tiny amplifier that could bridge the gap between su-
perconductors and semiconductors and lead to new, faster forms of computer
memory. The patent, issued to MCC researchers Harry Kroger and Uttam Gho-
shal, describes a very low-power, high-speed amplifier that measures less than
10 by 10 microns. The device amplifies the voltage levels of superconductors to
levels useful to semiconductors, an increase from several millivolts to hundreds
of millivolts and beyond.

The MCC scientists have placed many of these voltage amplifiers on a single
chip, resulting in a superconducting/semiconducting hybrid. Researchers hope
‘o develop, among other things, “memories that have lower power than DRAMs
and faster speeds than SRAMs,” says Kroger.

Superconductors communicate signals at very high speeds and allow electric-
ity to pass through them with little or none of the resistance that constricts the
flow of electricity in conventional conductors. However, they can’t amplify sig-
nals as efficiently as semiconductor devices. To create their superconductor/
semiconductor amplifier, MCC researchers combined a superconducting tran-
sistor with a CMOS transistor to form a circuit. “What’s described in the patent
is basically a high-gain CMOS amplifier,” Kroger explains. “We need only a
small input from a superconducting device to cause the CMOS amplifier to do
its thing and create a big voltage.

“There are bottlenecks in semiconductor memories, and you certainly have a
big play for improving the sensing of that information by using superconduc-
tors,” Kroger says. *“You may be able to address the memory site faster if you
use superconductors.”

—Jeff Bertolucci

o

Recognizing that good hardware is nothing without good software, IBM is becoming
a provider of multimedia content on CD-ROM and laser disc. The company has
helped develop a series of titles that take advantage of digital video and audio to
explore American history. Columbus: A Journey to Discovery attempts to document
his historical voyages from several perspectives. IBM and codeveloper Synapse
Technologies have packed about 150 hours of mixed-media material onto one disc
and wrapped it up with an interface that lets you easily navigate from one topic to
another. As part of its “illuminated books" project, IBM has digitized the Native
American classic Black Elk Speaks. Could the Sioux sage have foreseen that his
memoir—part autobiography, part cosmological treatise—would someday live on a
thin platter read by a laser beam?
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Xing Technology (Arroyo
Grande, CA) is working on a soft-
ware-only MPEG decoder that
will let PC users play back moving
pictures without adding new
hardware. The technology is for
people who want to distribute
video data in a compressed form
that can then be decoded on a

PC, said company president How-
ard Gordon. In its current imple-
mentation, the software, which
runs under Windows, can play
back video at 24 to 30 frames per
second, with a resolution of up to
320 by 240 pixels, Gordon said. 0

Open mail: Lotus is offering its
Open Messaging Interface as a
standard means of allowing E-
mail applications to work across
different platforms. OMI, which
Lotus is putting into the public do-
main, will give developers a set
of common messaging functions.
IBM plans to build OMI technol-
ogy into future versions of OS/2.
Apple plans to support it in fu-
ture versions of System 7.0. O

Canon says that it has come up
with a new type of LCD that’s
100 times faster than thin-film
LCDs. The first monochrome ver-
sion of the new ferroelectric
LCDs has a resolution of 1310 by
960 pixels; a color version has a
resolution of 1280 by 1024

pixels. O

IBM officials have been talking
a lot about digital media in the
home. Going beyond talk, the
computer maker has signed a pact
with Rogers Cable TV, Ltd., the
biggest cable company in Canada,
to test new technologies for send-
ing images, audio, and text over
fiber-optic lines. IBM says that
the experiment, to run in Toronto,
will help “define the technol-
ogies required to support interac-
tive multimedia applications.” O



ONLY ZORTECH"C++ OFFERS

A TRUE 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'l
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
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development T
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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

to edit, compile,

‘ \ @') @ | link and debug any

‘ N Y\J\ Windows appli-
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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,

F. Zortech C++ delivers

~ performance and security

" where it matters...in your

finished application.

In fact, as the safest choice

% you can make, Zortech C++
ensures total C++ and ANSI C

compatibility. It’s also supported by

leading third-party utilities,

multiple platforms has never been more libraries and other tools.

That’s probably why

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

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

more and more corporations

(++ PLUS

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 OS/2 version, along with the
M++ array language extension,
IEEE-754 and NCEG 91-015 numer-
ical support, and much more).

()

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

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

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

IORTEQH (++

Far Windows , 008 & 082
et 145 P B G e et

Yorsina 20
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* Promotion ends March 31, 1992. Offer good in the US and Canada only. In Canada, call 1-800-465-2266. For more information in Europe, call 3171353111, In Australia, call 612-879-6577. Everywhere else, call 408-252-3570.
© 1991 Symantec Corporation. All rights reserved. Zortech is a trademark of Symantec Corporation. Al other brand or product names mentioned are trademarks or registered trademarks of their respective holders.
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WE CAME OUT WITH

UPGRADEABLE PCs.
THEY CAME OUT WITH
UPGRADEABLE PCs.
WE OFFERED TOLL-
FREE PHONE SERVICE.
THEY OFFERED TOLL-
FREE PHONE SERVICE.

Dellis a registered frodemark and TechFax s a service mork of Dell Computer Comporation. Dell disclaims proprietory inferestin the morks and names of others. A Service provided by third party servicer.



WE MADE OUR
PCs LESS EXPENSIVE.

THEY MADE THEIR
PCs LESS EXPENSIVE.

On-site servicemay notbe availoble n certain remote locations. 199} Dell Computer Corporation. Allrights, reserved

Before our competitors can beat us, they have to catch us.
So you'll have to forgive us if we don't seem too terribly worried.

Take upgradeable PCs for instance. From the headlines,
you'd think they're the newest thing in computers. But in fact,
Dell has been selling them for quite a while. From basic desktop
systerns to powerful workgroup servers. All designed to allow
easy upgrades to hard disks, memory, video capability, even the
CPU. So when your needs change, or technology does, your
computer can too.

However, there are some things Dell won't change. Like
our commitment to customer service. Dell introduced the first
manufacturer-direct customer support in the industry over 7 years
ago. Unlike some of our competitors, who only recently began
answering the phone. Today, the price of every Dell°computer
includes unlimited toll-free phone support, free 24-hour access
to our TechFax™ line, and a one year third party on-site service
contract. So if necessary, a trained technician can be at your
desk, usually by the next business day

Which has helped make Dell one of the most awarded
PC companies in the world. Winning PC Week’s Corporate

IS THERE AN ECHO
IN THIS MAGAZINE?

Satisfaction Poll an unprecedented eight times. And more
product awards than modesty will allow us to list.

Now while we're way ahead of the competition in most
places, there is one place we lag far behind. The price. Because
we design, test, support and sell our computers ourselves.
Neatly avoiding traditional retail channels with their traditional
retail mark-ups. B

So for innovative technology with r—_]] unbeatable service

and a bottom line price, buy a Dell.

Everything else is just

a copy machine.

TO ORDER, CALL. PLEASE REFERENCE #11E52.

800-388-3355 21NN

HOURS: 7AM-9PM CT M- F, BAM-4PM CT SAT, 10AM-3PM CTSUN COMPUTER

CORPORATION

IN CANADA 800-668-3021. IN MEXICO 95-800-010-0664.
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THROW IT OUT THE WINDOW
AND YOU'LL KNOW WHAT
IT’S LIKE TO BUY THAT OTHER
HIGH-END COMPUTER.

THIS NOTE IS LEGAL TENDER
FOR ALL DEBTS, PUBLIC AND PRIVATE

LO1774989A

Treaswera the United Sales.

A. Fold bill in haif

B. Fold back front C. Make second fold

lengthwise. corners. on front corners.
= 27
| 7 R

Introducing the Dell*486D/25. A high flying computer for
a down to earth price.

And it’s designed to allow easy upgrades to hard disks,
memory, even a faster 33 MHz CPU. Which is like getting a new
computer without getring a new computer.

Best of all, the 486D/25 is from Dell. The company that’s
builta $546 million international business by always going above

and beyond the call. By designing and building our computers

D. Make a second

E. Hold airplane up
lengthwise fold dawn.

between thumb and - .
forefinger. I
- = = "?\ | ——

F. Openawindow.Toss.

ourselves. By putting them through tests the Marines would be
proud of. By backing each one with a service and support
package described as “overkill” by the ediwrs of PC Week. And
by doing it all without the mark-ups and hassles of traditional
retailer channels.

So what are you waiting for? Call and buy a Dell 486D/25
today. You can be sure you'll be spending your money economically
not aeronautically.

All prices and specikcations are subject fo change without notice. **Payment based on 36-month, open-end lease. © Leasing orranged by Leasing Group, in: in Canado and Mexico, con-
Phase I: Office Bazed Small to Medium Sized Businesses™ Responses from Business End Users at 1,784 business sites. Small ta Medium Sized Businesses were based on affice sites with
Inside Logo are trademarks of Intel Corporation. MS-DOS is a registered trademark of Microsolt Corporatian. Dell disclaims proprietary inferest in the marks and names of others.© Service



THE DELL
486D/25
25 MHx
486 SX
$3,599
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DELL

COMPUTER
CORPORATION

figurations and prices may vary. Dell is a registered trademark, UltraScan is a trademoark and TechFax is a service mark of Dell Computer Corporation. 1991 J.D. Power ond Associates’ Computer End User Satisfaction Study:
between 1 and 499 employees. Best Personal Computer in Office Bosed End User Satistaction in Small o Medium Szed Businesses. 1.D. Power and Associofes is a service mark of J.D. Power and Associotes. i486 and the Intel
provided by third party servicer. On-site service may not be available in certain remote locations. Shipping, handling and applicable sales tax not included in the prce. ©1991 Dell Computer Corporation. All rights reserved.
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NEWS

Double Your Clock Speed, Double Your Fun

I ntel has developed a new technology
for doubling the internal clock speed
of its 486 and 486SX processors. The
clock doubler will boost the speed of
the CPU (e.g., revving a 25-MHz pro-
cessor up to 50 MHz) and thus improve
overall PC performance without requir-
ing big changes to the rest of the system.
“The CPU runs at twice the speed of the
memory system, and AC timing is un-
changed,” said Paul Otellini, vice pres-
ident of the Microprocessor Products
Group at Intel.

Letting the rest of the system still op-
erate at half the speed of the CPU means
PC designers don’t have to build in ex-
pensive components and high-speed
DRAM to get a significant performance
boost, and they don’t have to worry about
high temperatures and emissions, Intel
officials said.

Intel has been encouraging manufac-
turers of 486SX systems to build in a slot
that will accept the new chip, allowing
for a plug-in performance upgrade that’s
similar to snapping in a math copro-
cessor. With existing 486 designs, the
upgrade will involve swapping in the pin-
compatible chip, but at times it will in-
volve some timing and BIOS changes,
Intel concedes.

The clock doubler, manufactured
using Intel’s three-layer-metal submi-
cron process, is not official yet, but it
will be sometime next year, Intel said. It
will be applied to all current speeds of
the 486SX and DX, although a 50- to
100-MHz model is still up in the air.
Company officials would not disclose
pricing, but they did say that by 1993, the
accelerated chips will cost about $500.

—D. Barker

Adobe Shows Document Across Platforms

dobe Systems’ John Warnock has

been preaching about the need for
easily moving documents from one kind
of computer to another without losing the
style and format. At the recent Seybold
Computer Publishing conference, War-
nock demonstrated the cross-platform
technology Adobe has been hinting at.
He showed a Mac 11, a Windows PC, a
Next computer, and a 640-KB DOS ma-
chine all displaying the same document,
a complex image of the front page of a
newsletter. The kicker: Each system was
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