




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EDITORIAL INDEX

For more information on any of the companies covered in articles, columns, or news stories
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number
refers to the first page of the article or section in which the company name appears.
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1228 Adobe Systems 62,116, 211
Advanced Logic Research 222
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AMD 32
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146, 169, 177, 211,
221,222, 225, 239
1060 Applied Engineering 198
1147 Ardis 146, 177
Arlen Communications 139
979  Artisoft 97
Ashton-Tate 32
AST Research 47
Asymetrix 56
AT&T 47, 58, 146, 169
1148 AT&T Microelectronics 177
1170 Atari 58
1281 The Audio File 80
Avalanche Development 116
Avid Technology 225
Avis 146
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Banyan Systems 222
1303 Beacon Expert Systems 90
1223 Beame & Whiteside 217
Bell Atlantic Mobile Systems 146
Bell South Mobile Systems 146
Borland International 32, 178, 235
Boss Logic 239
1061 Brainstorm Products 198
988  The Bristol Group 178
1144  Brother International 74
Brown-Wagh 41
Bureau of Electronic 116
Publishing
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CableLabs 139
Cabletron Systems 222
1230 Caere 213
989 Calculus 178
Canon 62
1135 Canon Computer Systems 72
Cayman Systems 239
1149 CDI 177
Cellular Data 146
1297 CenterlLine Software 88
990  Cheyenne Software 178
991  Circuit Research 178
976  Codewright's Toolworks 97
1271 Codonics 74
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Machines
1275 Communication Automation & 78
Control
Compaq Computer 47,62, 178
1221 The Complete PC 213
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1150 Cue Network 146, 177
Cyrix 32
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Datapro 139
1075 Dataware Technologies 116
1062 DayStar Digital 198
DEC 32, 41
Delrina Technology 213
Digipress 116
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Where Do You Go for Help When
You're the Expert?

BIX is the collective
computing power of
thousands of hardware

and software engineers,

independent consultants, systems

designers, technology buffs, and computer
industry celebrities. With BIX and the people
youll meet online, you'll have access to
information, software, source code, news
reports, and advice. And BIX now offers an
optional access program that lets you take
advantage of Windows,,, while you’re online.*

BIX is a Great Deal!

Subscribe to BIX for only $13 per month! You
can access BIX via SprintNet or Tymnet from
over 600 locations in the continental US.
Connect for only $3 per hour in the evening
and on weekends. Daytime rates are $9 per
hour. International users: access from
many international locations at 9600 bps for
$24 per hour using SprintNet.

" Join BIX Now! |

Using any communications program:
* Dial by modem: 1-800-695-4882

* At “login” enter bix

¢ At “Name?” enter bix.byte

Further details and rate information
will be provided during the toll-free
registration.

* Access at 9600 bps with NO
SURCHARGE

¢ Search the full text of BYTE
online

* Get quick answers to tough
coding questions from industry
experts

* Download source code, utilities,
& other programs from BYTE

¢ Chat with other BIX members in
real time

® Access via telnet over the Internet -
telnet x25.bix.com, then type bix

=] BIXna [~1=

File Join Show Personal Service:

R ]

Hal | Show] S9na | Lising: | CBEX | Index | Personal] Service:

BIXnav,
Your Window To
BIX

£ Sernce Of General Videstes Carporation

Idie:Main

*Optional Windows™ access program —
just $9.95

Money-Back Guarantee: If for any
reason you aren’t happy with BIX, simpl
cancel your account and request a refund of
your first monthly fee.

Questions? Call 1-800-695-4775;
fax: 617-491-6642; or send Internet
mail to: bix@genvid.com

Windows is a trademark of Microsoft Corporation. BIX is a service of General Videotex Corporation; 1030 Massachusetts Avenue, Cambridge, MA 02138, 617-491-3342

Circle 450 on Inquiry Card.



ANDY
NICHOLSON

A new world of bloated
software threatens

to consume all computing
resources in its path

286 BYTE

STOP BIT

SOFTWARE
GLUTTONY

oftware developers in the personal computer in-

dustry have lost their way. They’re writing soft-

ware that’s inefficient on today’s computers, all the

while assuming that tomorrow’s computers will be

powerful enough to carry the extra burden. This is
a serious error. In their rush to provide every imaginable
feature in their programs, developers have lost sight of
what their customers really want.

Not everyone wants to up-
grade to tomorrow’s hardware,
and users are increasingly
moving toward notebook com-
puters, which are a step behind
today’s desktop machines in
terms of available resources.
These notebook computers
must struggle to run today’s
crop of bloated desktop applications. Given current trends
in software development, they will be unable to run the
even-bigger software of tomorrow.

If users considered notebook computers ineffective
because they lack the capacity to run big software, they
might be less likely to buy one. But the truth is that users
are more willing to buy a notebook computer than to up-
grade an existing desktop computer. Thus, a huge new
market is caught in a software catch-22, where buyers
wait for notebook computers that are powerful enough to
run their new software while software developers bog
down hardware with ever-larger applications. Program-
mers must analyze their audience and the limitations of
their preferred hardware. They must create software that
is efficient on today’s computers or risk losing out to
those who do.

Some programmers consider this approach to be an
unnecessary limitation on their creative abilities. They are
being held back, they say. Their imagination cannot run
free in a world of limited memory and CPU power, they
say. They’re being unrealistic. Gluttony is the mark of a
bad programmer.

Good programmers should always follow the principles
of elegance, simplicity, economy, and effectiveness in
their work. The aesthetics of quality programming re-
quire economical use of resources. No matter how fast
the CPU, a wasted cycle is a wasted cycle. Programmers
must avoid waste by squeezing all the fat from their pro-
grams.

Big resource-hogging programs are easy to find. The
X Window System once ran fine on a 4-MB Sun-3/50
workstation, but the latest version doesn’t perk up until
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you upgrade to an 8-MB Sparcstation. And you better
have 16 MB if you want to run programs using bloated X
toolkits like OpenWindows or Motif. The PC world is not
immune to such overindulgence. Word processors like
Microsoft Word and WordPerfect come stuffed with ev-
ery imaginable option and gorge themselves on as much
as 15 MB of disk space and 4 MB of memory.

The fantastically successful Lotus 1-2-3 offers pro-
grammers an instructive example. The original IBM PC
version of VisiCalc did not take advantage of the IBM
PC’s increased capabilities. Microsoft grabbed the op-
portunity to produce a powerful, full-featured spread-
sheet with Multiplan, winning numerous accolades and
awards. Lotus 1-2-3 came to market later and without
as much fanfare, but it was smaller and faster, and it
eclipsed Multiplan almost immediately. Lotus 1-2-3 of-
fered more spreadsheet power by taking the best advan-
tage of the IBM PC.

The moral is to design software that works well to-
day and allows for improvements tomorrow. Then im-
plement the code to work well on today’s hardware. The
ingenuity, originality, and foresight of your design will be-
come increasingly apparent as it outperforms competitors
on forthcoming generations of faster hardware.

Start your work on the smallest, lightest notebook
computer you can find, and use all your cleverness, in-
genuity, and creativity to write software that makes the
best possible use of the resources in the machine. The
hardware limits you now, but people can use it today,
and you will have a solid foundation for growth.

Now watch as your existing customers tell their friends.
The friends who buy the latest hardware with your soft-
ware will want more. Let your mind wander. What new
features can you add to make the best possible use of
the new hardware? What clever techniques can you use?
What can you do to put yourself another generation ahead
of your competitors? Program for your audience, not
your ego, and your customers will love you. B

Andy Nicholson is a senior programmer/analyst working
in network software development at Cray Research (Ea-
gan, MN). You can reach him on BIX c/o “editors” or on
the Internet at droid@cray.com.

Stop Bit is a forum for informed opinion on personal com-
puting topics. The opinions expressed are those of the author
and not necessarily those of BYTE. Your contributions and
comments are welcome. Write to: Editor, BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458.

ILLUSTRATION: DAVID JONASON © 1993



SO FAR AHEAD OF THE
COMPETITION,

WE CAN AFFORD TO
RELAX A BIT.
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800-388-3355

WHEN CALLING, PLEASE REFERENCE #11E91.
HOURS: 7AM-9PM CT MON-FRI, 8AM-4PM CT SAT, 10AM-3PM CT SUN.
IN CANADA, CALL 800-668-3021. IN MEXICO CITY, 228-7811.



THE NEW DELL 425s/L
i486 SX 25 MHz SYSTEM
$1,749

¢ LEASE: $65/MO.

e 4 MBRAM

* 120 MB (17 ms) HARD DRIVE

e 3 ISA EXPANSION SLOTS

¢ UPGRADEABLE PROCESSOR

* ACCELERATED LOCAL BUS VIDEO
WITH 1 MB VIDEO RAM (UP TO
15 MILLION WINMARKS)

¢ SVGA 10241 MONITOR
(14", 1024 X 768, .28mm)

Up to 65% quicker
maintenance.

It's easy to get into this
computer. Just loosen a
couple of thumbscrews for easy
access to the modular chassis

Up to 2.6 times the
video performance.
With our new accelerated local
bus video revving up your
screen, who needs a VCR?

Guaranteed compatibility.

We get along with anyone.
Our computers are network-
compatible with Novell,
Banyan, and UNIX" systems.
And we're the only
company with a written
compatibility guarantee.

THE NEW DELL 433/M
i486 DX 33 MHz SYSTEM
$2,499

o LEASE: $92/MO.

o 4 MBRAM

o 170 MB (17 ms) HARD DRIVE

o 128 KB EXTERNAL CACHE

o 6 1SA EXPANSION SLOTS

« UPGRADEABLE PROCESSOR

o ACCELERATED LOCAL BUS VIDEO
WITH 1 MB VIDEO RAM (UP TO
20 MILLION WINMARKS)

o SVGA 10241 MONITOR
(14", 1024 X 768, .28mm)

Up to 178% faster video.
Faster PageMaker redraws and
lightning-quick Windows
repaints. Speed freaks, rejoice.

Greater upgradeability.
You can upgrade all the way to
the top 486, the 66 MHz DX2.

You'll even be able to add

the Pentium technology
from Intel.

Up to 29% more
system performance.
With our new optimized

cache as an option, you can

give your system a

boost whenever you want.

THE NEW DELL 450/ME
i486 DX2 50 MHz SYSTEM
$2,999

LEASE: $111/MO.

¢ 4 MB RAM

* 170 MB (17 ms) HARD DRIVE

e 4 EISA EXPANSION SLOTS

* 2 ISA EXPANSION SLOTS

¢ UPGRADEABLE PROCESSOR

e ACCELERATED LOCAL BUS VIDEO
WITH 1 MB VIDEO RAM (UP TO
25 MILLION WINMARKS)

* ULTRASCAN™ 14C MONITOR

(14", 1024 X 768, .28mm, NI

Up to four times faster
data transfer than ISA.
You get a 32-bit EISA
expansion bus that transfers data
at up to 33 megabytes a second.
To understand what it does
for your compurer, drink about
eight million cups of coffee.

N
"
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Guaranteed accountability.
We're the only computer
company to guarantee — in
writing — compatibility, fast
response to your questions, and
quick service. Two-thirds of
the FORTUNE 500 companies

rely on us. So should you.

More upgradeability.
It’s easy to upgrade all the way to
the top 486, the 66 MHz DX2.
If you're still power hungry,
you'll even be able to add
Pentium technology — the next
generation from Intel.

THE NEW DELL 466/T
i486 DX2 66 MHz SYSTEM
$3,399

o LEASE: $126/MO.

e 4 MBRAM

* 230 MB (16 ms) HARD DRIVE

e 128 KB EXTERNAL CACHE

o 8 ISA EXPANSION SLOTS

e UPGRADEABLE PROCESSOR

* ACCELERATED LOCAL BUS VIDEO
WITH 1 MB VIDEO RAM (UP TO
29 MILLION WINMARKS)

» ULTRASCAN 15FS MONITOR
(15" 1024 X 768, .28mm, Nl)

Up to 50% faster
system performance.
Good thing you don’t have to
worry about the highway patrol.

Up to 86% more disk
capacity.

Qur floor-standing model has a
disk capacity of up to three
gigabytes. Makes the Astrodome
seem positively cramped.

the network, communication and

33% more slots.

With eight slots, you can add

multiport cards you need for a
great low-cost server.

All of the above systems include one

floppy drive (3.5" or 5.25”), MS-DOS

Each system is custom-built. With 18 different models in our new 486 line — covering 25 MHz, 33 MHz, 50 MHz, and

66 MHz — you can configure just the system you need. In fact, with our complete line of storage, memory, graphics and

5.0 and one-year on-site service.A connectivity products, we can build over 15,000 different configurations.

MA. The data is quoted from a 40-page report available for purchase through Reliability Ratings (617) 444-5755. Reliability Ratings, the research company, is not affiliated with Dell Computer

wnce Series systems purchased after 7/1/92. For a complete copy, please call owr TechFax™ line at 1-800-950-1329 or write Dell USA L.P., 9505 Arboretum Blud., Austin TX 78759-7299.
ervice provided by BaneTee Service Corporation. Onesite service may not be available in certain vemote areas. WINMARKS test vesults obtained by running WINBENCH ver. 2.5 at 1024 x 768. The Intel Inside logo is
n.MS-DOS s @ registered trademark and Windows is a trademark of Microsoft Corporation. UNIX is a vegistered trademark of UNIX System Laboratories, Inc. in the United States and other conntries. FORTUNE 500

roprictary intevest in the marks and names of others. ©1993 Dell Computer Corporation. All vights veserved.



AW HEL

L,

LET'S
RUN UP THE

SCORE.

Our New Performance
Series 486 systems have
an up to 50% better
price/performance ratio
than before.

Let the blowout begin.

D&LL

800-365-8811

WHEN CALLING, PLEASE REFERENCE #11E92.
HOURS: 7AM-9PM CT MON-FRI, 8AM-4PM CT SAT, 10AM-3PM CT SUN.
IN CANADA, CALL 800-668-3021. IN MEXICO CITY, 228-7811.

Survey was independently conducted by Reliability Ratings, Needhan

Corporation and does not endorse its products.

FGuarantees available in USA only for registered owners of Dell Perf

Attention Guarantees. OLeasing arvanged by Leasing Group, Inc. AOn-sit
a registered trademark and 486 and Pentivn are trademarks of Intel Corpon

is a registered mademark of The Time Inc. Magazine Company. Dell disclain



WITHOUT

GET 5479 WORTH
- OF FREE SOFTWARE.

BREAKING ANY COPYRIGHT LAWS.

|| FREE

Users Guide

FREE -2

Painless upgrades.
486 upgrades are casy, all
the way to the 66 MHz

: DX2. You'll even be able
FREE to add Intel’s new
Pentium™ technology.
werPoint Handbook

accountability.
We're the only computer
company to guarantee — in
writing — compatibility, fast
response to your questions,
and quick service!

The best software money can’t buy.
When you buy our new Dell 425s/L computer,” we'll set you up with all this great
office productivity software. For free, that is. Free, free, free. Any questions?

THE NEW DELL’
425s/L i486™ SX 25 MHz SYSTEM

$1,899
* LEASE': $70/MO. * 512 KB VIDEO RAM
* 4 MB RAM * MSDOS® 5.0

All the featured software comes
pre-loaded. So all you need
to make it work is the mouse.

* 120 MB (17ms) HARD DRIVE
* 3 ISA EXPANSION SLOTS

* UPGRADEABLE PROCESSOR
* SVGA 10241 MONITOR

* MICROSOFT® WINDOWS 3.1
* MOUSE

® 2400/9600 FAX MODEM

¢ COMMUNICATIONS AND

Our new accelerated local bus
video gives you blindingly fast video
performance — as you'll notice while using
the pre-installed Windows™ software.

(147 1024 X 768, .28mm) FAX SOFTWARE

**OFFER VALID ONLY ON 425s/L SYSTEMS WITH A CONFIGURATION

EQUAL TO OR GREATER THAN ABOVE FEATURED CONFIGURATION.
OFFER EXPIRES 2/28/93.

D&LL
800-283-1170

WHEN CALLING, PLEASE REFERENCE #11EB3.
HOURS: 7AM-9PM CT MON-FRI, 8AM-4PM CT SAT, T0AM-3PM CT SUN
IN MEXICO CITY,"228-7811.
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