Another
Cliffhanger!
Against all odds, Dakota Smith,
dashing young scientist, and
Lexa Kirk, freelance
journalist, struggle to
overcome the last
obstacle in their quest
for the notebook
PC ofLexa's
dreams.

~HANDBOC>K
•
•
•
•
•

Weight 2.75 Lbs. (HandBook & Battery)
Dimensions 5.9" x 9" x 1.4"
4-Hr.* NiMH Battery, 11.;;0z. Charg©r, 6.5" x 2.5" x 1S'
Traveling Weight ~.5 Ltfs. (HandBook, Battery &Charger)
C & T®Processor, 286 Class Performance

• tMft ~AM

•
•
•
•
•
•
•

40MB Hard Drive
Backlit 7.6" Double-Scan CGA Screen, 640 x400 Resolution
1 Parallel/I Serial Port
78-Key Keyboard, I 0I-Key Emulation, Inverted T Cursor Pad
DOS, File Transfer Software &Serial Download Cable
Introductory Bonus Pack
Carrying Case

$1295
Options: f'ieidM011se poi111ing dl'\•ice, 2,400 hps modem. alkalinJhattery-l
pack, porrahle printer, comho 11ni1(3.5" drive wirb ex1ra serial port and
parallel ppr/), exIra hatteries

and a.comfortable
keyboard (no chiclet
keys). Yet it weighs
only 2.75 pounds. You can travel with the HandBook and not even
know you 're carrying it. When you get home, downloading informa
tion frof!:I.Y!Wr HandBook to ~our o fice computer is eas~with theserial cable ana file transfer.. software provided.
\

PC Magazine says, "Desktop PCs are faster (than notebooks]..." '£.hat was before we{ound the Nomads!
1

The Nomad notebooks we discovered are highly unusual. Our
theory is they were designed to let you take desktop computer
performance anywhere you go in a small, lightweight notebook. And
using the patented power management system, we got over six hours
of operation from a single battery on the 425DXL. Bower manage
ent includes afi,,7 aRilPfhouri b<Jt$el'M and patented p,ower-savjng BIOS
and software
features .
The Nomad
screens are bright
and <::risp.
Resolution is 640 ·
x480; 64 gray
scale on the LCD.
With. IMB video
RAM, you can
also display on an
external monitor
, s.irnultaneously. , t~w~e's another Nomad characteristic that sets these
notebooks apart frommost others. They 're made in the U.S.A.!

• Simultaneous Video

• t .44MB 3.5" Disket
•
•
•
•
'•

I Parallel/I Serial Po
External Video & Ex
79-Key Keyboard, 10
FieldMmJsern Pointing
MS BOS 5.0& Wind0w

25MHz, 386SXL, 2MB RAM, 80MB Hard Drive
f

NOMAD 420SXL •,$2795..

NOMAD Op1ions.· 2.40019,600 hps modems, porlahle primer, 1111111eric
20MHz, Intel®486S.(( Lf, 41\1B RAM, 80MB Hard Drive
keypad. Token Ring or £/heme/ i111erji.1ces. SCSI in1erfi1ce. memory upgrades,'
' ii..
e.rern1i1·e carrying case, e.rlra hatteries
4~5D~L
*Batterr Ii/£· 1ms measured wilh power managemenl enah/ed.

NCJM:AD
• $3495
/
25MHz, lntel~~FJXLP, 4MB RAM, I20MB Hard Drive
,,, ~· . .··,.

8 0 0
\/

. .....

610 GatewayDrive • P.O. Box 2000 • North Sioux C ~X· SD57049-2000 •605,.232-2000 •Fax 61,f.

.
.
All priceJ and co11jlgu~·a1ions are, .mb)fJI to cha g..e 1~rir.JJ011! nqJ_ic;e. Prias do not it1(J/1tde shipping.
© 1992 (iateway 2000, Inc. fland/Jook and F1eldM011se an• trademar ·.·,f)j Gatewaf: 2000, Inc. \.All other /Jr, 'jls
aliri.\ roduct names a ' .~trademarks
or
;
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Introducing SPARCstation 10.
The new SunN
SPARCstationN 10
system is four
times more pow
erful than any
workstation we've
·~
•
• f
- . ·~· ~ :" ·~"'";' ~·-· :~;· .:LU ··· ·~'f·~h-.~&- ever made.
We also think you11 find it a hun
dred times more interesting than any
workstation anyone else has ever made.
More interesting, because it runs
your applications better than other
desktops. Because you can upgrade to
future processors about as easily as you
can change a light bulb. And because it
doesn't trade off backward compatibility
for the sake of forward thinking.
In other words, the SPARCstation 10
is not just a new model.
It's an entirely new computer.
The only performance that matters.

What good is a turbo-powered engine if
the car's transmission is sluggish? Or its
tires are flat?

Our point is that building faster
CPUs makes little difference if the rest
of the computer can't keep up.
So for the SPARCstation 10 we
devised an entirely new workstation.
Not only with a faster CPU, but with a
faster system bus, faster input/output,
faster networking, and built-in multi
processing.
The faster CPU is our new Super
SPARCN chip. Remarkably, it can handle
three instructions at once (most others
manage only one or two). It's binary
compatible with previous generations of
SPARC" And it runs the Solaris"' operat
ing environment, so you can use thou
sands of existing applications.
We teamed all that horsepower with
the extra performance of multiprocess
ing. One megabyte of SuperCacheN
memory. A 320MB-per-second peak
memory bandwidth . A lOMB-per
second SCSI disk controller. And a large
1/0 buffer for faster Ethernet transfers.
Individually, each ofthese represents

station lO's multiprocess
ing can speed up the ap
plications you run today.
But it also means you can
add enough horsepower Multiprocming
Performance
later to run next-gener
ation software built around multi
threading and object management.
Then there's ISDN. It brings the world
wide telephone network di
rectly into the computer
- without a modem.
Which allows applica
tions to make faxing,
Plug-In
voicemail, and even video SPARC Modu/.,
conferencing as natural as printing.
A 16-bit audio chip and external
speaker are also included. So applica
tions can use CD-quality
sound for e-mail, spo
ken tutorials, and multi
media presentations.
And there's enough
Binary
Compa1ible
memory, disk space, and
bus bandwidth to meet the enormous
demands of animation, simulations, and
real-time video.
a big step forward in computing per
formance. But together they produce an
astonishing leap ahead in application
performance.
And to the person whose hands are
on the keyboard, that's the only kind
that matters.
Growing up vs. growing old.

Though budgets have never been tighter,
most workstations are still designed
around the. hope that you'll replace last
year's computer just .to work with a
newer processor.
The SPARCstation 10 was designed
around a different philosophy:
Make the processor replaceable, not
the workstation.
To that end, we put the processor on
a small SPARC module. As faster chips
become available, you can upgrade by
pulling out the old module and plug
ging in a new one.
The rest of your investment - mem
ory, storage, accelerators, everything - is
left intact.
But don't feel you have to wait

around for faster chips. You have the
freedom to grow a SPARCstation 10 in
plenty of ways right now.
You can start by plugging in a sec
ond SPARC module. Since this machine
was engineered throughout for symmet
ric multiprocessing, you'll nearly double
its processing power.
You can also boost its memory to
512MB. And its disk capacity to 26GB.
There are pons for both parallel and
serial devices; connections for thick,
thin, or twisted -pair Ethernet; even
ISDN connectors for networking over
public telephone lines. All built in.
Which leaves its four expansion slots
available for other functions.
The future Is not an option.

How long have you been hearing about
promising new technologies like multi
processing? Multimedia? ISDN?
And how many workstations can
you name that give you all these capa
bilities, right out of the box?
There's only one.
You've already read how the SPARC

Admit It, you're Intrigued.

You can't have read this far without feel
ing at least a twinge of excitement.
Maybe it's for the swift kick-in-the
pants this machine can give to the appli
cations you're running today.
Or the enthusiastic way it welcomes
whatever new technologies may be
around the corner.
Maybe you simply can't help but re
spect a computer that offers your business
a lot more than just MIPS and MFLOPS.
Whatever you think, here's what
to do:
Call 1-800-426-5321, ext. 485 for
complete information on the new Sun
SPARCstation 10, or the name of your
Sun reseller or sales representative.
It's the first workstation to combine
such powerful numbers with such
potent ideas.

•

Sun Microsystems
Computer C01poration

© 1992 Sun Microsystems, Inc. Sun, Sun Microsystems, Solaris, SuperCache. and the Sun logo are trademarks or regisfered trademarks of Sun Microsystems, Inc. All SPARC trademarks are
trademarks or registered trademarks or SPARC International, Inc. SPARCstation is licensed exclusively to Sun Microsystems, Inc. All other product or service names mentioned herein
are trademarks of their respective owners. Screen image courtesy or Johnson, Fain & Pererra Associates, and created with Renderize software.
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We've given you the best of
both worlds...

labWindows®2.0

labVIEW®2

for DOS·based computers

for Macintosh computers

All You Have To Do Is Choose!
In the 1980s, Nolionol lnslrumenls pioneered lwo polhs lo the future of inslrumenlolion.
lobWindows, on oulomolic code generation and program development system for the Cand
BASIC programmer. And lobVIEW, the first graphical programming system lo offer ease of use
without sacrificing programming flexibili~ and performance.
lobWindows and lobVIEW address all of your inslrumenlotion needs. You con control
GPIB, VXI, and RS-232 inslrumenls, and plug-in data acquisition boards. You con inlegrole data
analysis. And, you con build your own graphical user inlerfoces
Today, lobWindows and lobVIEWore leading !he revolution in inslrumenlolion software.
Through innovative programming methodologies and powerful development tools, lobWindows
and lobVIEWore paving lwo polhs lo the fulure-o future in which The Sohwore is lhe Ins/rumen/.
All you hove lo do is choose!

Coll foryour free demo disks (512) 794-0 I00 or (800) 433-3488 (U.S. and Canada).

~ NATIONAL

•

~~!!a~~!!~!!:

,,,

6504 Bridge Paint Parkway
Austin, TX 78730-5039

Australia [03[8799422 • Canada- naw direct- !8001433 3488 •Denmark145176 7322 •FranceIll 48 6533 70
Germany[0891714 5093 • lta~ [0214830 1892 •Japan[0313788 I 921• Netherlands[0 1720145761• Norwoy!031846 866
Spoin [9081604304 • Sweden[08)984 970 • Swilzerlond[056)455880 • U.K. [06351523545
Producl names listed orelrademarks of lheirrespective rronufacturers. Componynameslisled me 1mderrorb ort1adenames of !heir1espective comµ:mies
© Copyright 199 1Notionol lnstrumeno CorpO!otion. !>JI rights reserved.
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Yo , Ed .

Solari s is so easy, even I can use it . And I'M not the only one who
thinks so - important Deop 1e around the world have contacted me. I've
summari 2ed their comments in the attached video and voice messages.
After you've reviewed the• p]ease schedule appointments with the
hottest prospects using your Workgroup Calendar Hanager. Do make sure
George and John are stil 1 the ri 9ht people.

il111fli111edia illail gives \
yo1tasi111jJle.Juw·e1f11/
wr~J' lo semi more /ban

March 1992
M
T
W
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Z4 ZS
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- ...............,..,......,;1
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~chedu/iug )'our
111eeli11gsem:r.
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Solaris:
So Easy It Catit
Be
•
Increase Personal And
Workgroup Productivity.

Power Made Simple.
Imagine making the power of 32-bit sys
tems easy to use. Imagine networks that not
only tie together individuals, they make
groups more productive. Imagine com
puters united by a consistent environment.
Imagine running today'sfavorite programs while gaining
access to tomorrow's applications.
Imagine no more. Solaris® system software makes
distributed computing as simple as stand-alone computing,
while bringing the power of UNIX®and SVR4 to users-easily.
Maybe that's why Solaris is the world's most widely used 32-bit
computing solution.

The Network At Your Fingertips.
TI1e Solaris solution starts with technology from Xerox that
sparked the idea for the Macintosh® user interface, making
Solaris as easy to use as any PC. But, because Solaris was
created with group productivityin mind, it does much more.
Solaris breaks the isolation of personal computing by
bringing network resources to the desktop. Want to send that
chart to a color printer in another building? It's easy. Want to
render that 3D image on a Crayin the next state? It's easy.
Solaris allows objects, like files, to be dragged and dropped on
function icons, such as a printer, for instant action. With
Solaris, the network is at your fingertips.

Solaris also includes 15 tools that enhance
group productivity. Among these is
Multimedia Mail, which can send any type of
file-applications, audio, video, graphics
in a mail message. The Workgroup Calendar Manager serves as
an on-line personal and group calendar that makes scheduling
meetings with people next door or on the next continent easy.
What's more, Solaris offers over 4,000 solutions including
Lotus 1-2-3, Ashton-Tate dBase and WordPetfect. And SunSoft
has an easy way for you to fry these applications. It's Catalyst"'
CDware".' With CDware, you can tty more than $250,000 of soft
ware from your desktop. Solaris offers more options for produc
tive work than any other 32-bit environment. Now, that's easy!

.

The Time Is Now.

·: - ~ :· Don't wait for your PC to grow up. It's time to see for
· · · yourself how easy it is to access the power of Solaris.
Call now for afree version of CDware and the names of our
OEM partners who can give you a guided tour of Solaris.
1-800-227-9227, Ext. 123. See you there.

~SunSo.ft
~
A Sun Microsystem s, Inc . Bu siness

0 1992 Sun ,\1icl'lll)'SM1is. Inc. All riJ:llls l't9'1'1'f!l. l'rlnltl:l in ihe t!SA.S1.1n. Sun ,\Uc~:<.!nns. llie S11:1 logo. ~mSolL~l;W. f..;11 3J1-s1. ,mJ Clhl~u'e ll\' 11:idt111:uhor regb1eral lrn&:nurl<; of Sun .\1icr0$)'ltll'fl\S. Inc. ll~IX isl n:;:isiere.l !r.~km:11\; ri l:NIX SySk'l'U.S L:ihor.uorks. Inc. ~lxinta1h isl rq;isu-red 1r3dfi113rk cl ApplefAnip111er.SP.\R( is :1
"'&i-qert'J trWemlrk nl Sl'AllC lni.:nm!onJ\ Inc. Proitucts bea1ing SPARC tr.ulc111Jrks Jn: hRLI 11po11 :in l!Chlietlurede\'l!lop._.J by Sun .\!kmi})tmli Inc. All proJucts:inJ c011tpJ11)" 1131111;5 :in:tr.111lei11:1rMOI' ~lrlfl.l 1r.W..~113fks1Ji ll1rir 1\..-,x"CliW aim1m1ies.
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New Products,
The
Prices,
And Award-Winning
· Service
That Won't Leave
You Out
In The lD!
"Mien it has to work right"

They're Ne\Y, They're Northgate®, And At

New High-Perfonnance North ate
Or power up to the fastest processor available - Intel® DX/50 MHz!

Look! You get more
from Northgate!
• Intel® 486/33 processor
• 4MB RAM (expands to 128MB
on-board memory)
• 128K high speed write-back cache
• 240MB 16ms hard drive
• 32-bit IDE controller (SCSI also
available)
• EISA bus with eight 32-bit
expansion slots (6 Bus master,
2 slave)
• 1.2 MB or 1.44 MB floppy drive
• Space-saving desktop case 
three exposed 5.25" half-height
and two exposed 3.5" devices
• 1024 x 768 VGA color monitor
• OmniKey® keyboard
• MS-DOS® 5.0
• Microsoft® Windows™ 3.1 and
mouse
• Northgate Service & Support
Package
Featureforfeature, benchmarkfor
benchmark, dollar for dollar, this
new Northgate system is unmatched.
Phone today and talk to the most knowl
edgeable sales reps in the industry!

Lowest price ever
for EISA power
from Northgate!

Lease as low as '112.83/month'"

PC Magazine praised
Northgate's 486 EISA file
Morch 17, 1992
server with its coveted
"Editors' Choice." NO\V,
""'"""''
Northgate completes its EISA line with
a desktop system that won't overpower
your desk and won't bust your budget!
Norrhgo!f!

Super economy, top performance 
Our new EISA is a superb workstation
for CAD, desktop publishing, and all
graphics applications. It will even serve
you well as an economical yet powerful
file server (Tower case available).
This high-performance, low-cost
system meets all the traditional
Northgate standards of excellence.

• Flexibility - Six full EISA bus
master slots and two slave slots
ensure maximum performance of
32-bit EISA drive controllers, video
and network cards.
• Expansion - On-board RAivl
capacity up to 128MB. Hard drive
storage options to 3.5GB and space
left for both floppies and tape
backup.
• Performance - Fastest processor
available: genuine Intel 486/50
MHz! We can also configure your
system with your choice of other
Intel 486 processors including
DX/33, DX2/50, and the DX2/66
MHz processor when it becomes
available!
• Service - Northgate earned the
highest customer satisfaction
rating in PC Magazine's recent
"Service & Reliability" survey
(turn page).

The Number-One
Direct Marketer of LAN Products!
Powerful File Servers and Workstations
- File servers ranging from Elegance
386/33 to 486/33 EISA systems. All are
Novell®and FCC Class B certified.
Also, a complete range of workstations,
featuring our popular 386SX/25 systems.
Northgate Is Now Authorized by Novell
to Self-Certify Our Systems - a huge
advantage for our customers! ·
Choice of Topologies - Select from
ARCNET, ETHERNET Thin Net, or
ETHERNET IOBASE-T. Wireless
networks, LANtastic and Token Ring
Products also available.
1\vo Operating Networking Software
Environments - Netware® 386 3.11 and
286 2.2.
Full Service Featuring Telephone
Technical Hardware Support From .
Certified NetWare Engineers.

These HOT Prices They're ·Going Fast!

Northgate SL20 Notebook Only s2549!
Northgate's new ·notebook is packed
with with so many features, you'll
know your search for the ideal
notebook is over!
Extended battery life up to 8 hours
using full power-saving features! Even
at a scorching 20 MHz, the new Intel®
386SL processor sips far less power
than other processors. So you can
expect 3 hours, 4 hours or even more
between charges. And the Northgate
SL20 completely recharges in about
an hour. The Intel 386SL processor
takes advantage of the Advanced
Power Management of MS-DOS®5.0
and Microsoft®Windows™ 3 .1 
included with your Northgate SL20!
The notebook for the power hungry!
On-board cache controller speeds
throughput. And with 64K of cache,
4MB of RAM (expandable to 8MB), 80
or 120MB hard drive, and 3.5" floppy
drive, you have all the power you
need to run power-hungry software
in your office or on the go.
Fax machine built-in! Wherever your
business takes you, you're never out
of touch. Built-in 9600/2400 baud
fax/ modem comes with WinFAX 2.0
software, so you can easily send faxes
from any Windows application. You
can even receive faxes in sleep or
suspend mode!
Looking good! You'll appreciate the
extra large 10" viewing area of the
high contrast VGA display as well as
the notebook's non-glare backlit LCD
with 32 gray shades. You'll also like
its sleek, contoured design and
rugged, scratch-resistant metallic
bronze finish case.
Plus, so many other features,
including: power-on self-test and
diagnostics, BIOS setup menu for
power management and preferences,
battery overcharge protection, hot
key control for system functions,
uni11ue pivoting screen for working in
cramped places, full-travel keyboard
slanted at the correct angle for
comfortable typing . . . and the list
goes on!
Try the Northgate SL20 notebook
risk-free for 30 days! If you aren't
completely satisfied, we'll buy it back
for every penny you paid!

• Blazinli. 386SL/20 MHz
Power!
• Up to 8 Hours Between
Charges  Full Charge
In An Hour!
• 10" Triple Super1\vist
VGA Display!
• Microsoft®Windows™
3.1 Included!
• Unique Angled
Keyboard Just Like
A Desktop!
• Built-in Send/Receive
9600/2400
Fax/Modem
with WinFAX
Software!

Lease as low as S87.181month"

Northgate SL20 Notebook Has It All!
• Intel®386SL processor
• Advanced Power Management (APM)
• 2-8 hours battery life
• 4MB RAM (SMB also available)
• 64K cache with 25ns SRAM
• On-board cache controller
• 80387SL coprocessor support
• l.44MB 3.5'' floppy drive
•BOMB 19ms hard drive (120MB also
available)
• 10" non-glare Triple Superl\vist
display supports 32 shades of gray
• Enhanced 80-key keyboard
emulating 101/102
• Serial, parallel, VGA and PS/2
mouse ports
• 9600/2400 fax modem with WinFAX
software pre-loaded
• MS-DOS 5.0 pre-loaded
•Microsoft®Windows TM 3.1 pre
loaded
• Microsoft PS/2 style mouse
• Autosensing adapter/charger for
other currents
• Unique hinge mechanism pivots
display in place
• Carrying case
• FCC Class B Certified
•One year limited parts/labor
warranty
• Toll-free technical support - 24
hours a day, 7 days a week
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Charge it to your Visa,
MasterCard, Discover,
American Express or
Northgate Big 'N' Ca rd.
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Northgate· ZXP" Systems - Fast, Easy

From the company ranked #1
in customer satisfaction by
PC Magazine readers!
You need flexible, easy upgrades,
quality, high performance,
reliability and top rated service and
support at reasonable prices. That's
what Northgate delivers with our
spectacular line of Elegance™ ZXP
systems!
Incredible Northgate flexibility!
Take your pick of three cabinet
styles, plus a complete range of
LAN options. Best of all, every

ZXP system comes with the level of
service and support you won't find
anywhere else. And that's not just
our opinion ...

"Northgate earned the highest score
for satisfaction with technical
support among this survey's 35
desktop manufacturers . .. On
satisfaction with technical support,
Northgate's 486-based desfuops . . .
received a significantly higher
rating than those of the other 486
manufacturers: Compaq, Gateway
2000, IBM and Zeos."
- PC Magazine, May 26, 1992

Do-it-yourself ease and
convenience for any upgrade!
The secret is our ZIF (Zero
Insertion Force) socket. No prying,
no pushing, no special tools needed
to handle delicate chips.
Simply release the lever and
effortlessly lift out the old
processor. Place your new
processor in the socket and press
the lever to lock it into place.
Presto ... incredible new speed!
(You can even use the old processor
to upgrade another ZXP system!)

©Copyrit_hl Northj!nlc Computer Systems, Inc. 1992. ,\[[ riAhts reserved. NonhJ.!atc. Elega nce, ZXP. a nd the Northj!.·ttc 'N' !11~0 arc U.S. 1r:1dcmarks or rcgistcn:d U.S. 1rm.lcmarks or Nonhgatc Computer Sysicms . 8U486SX, 80.i86
:md the Intel Inside logo arc U.S. trademark!' of ln1el. Q,\ Plus is n registered U.S. trademark of DingSoft Corporation..\IS- ll OS, Windows :ind ~licrosoft arc U.S. 1rndcnmrks or registered U.S. trademark:,; of Microsoft Corporation . ,\II
other products and hrand names are U.S. trndemarks and registered U.S. tr:idenwrks of their respective companies. Prices shown arc in U.S. dollars and do not include shippin~/handling char~es or appropriate sales ta.xcs. Offer

and Unlimited 486 Upgradability!
Choose from three cabinet styles!
Space-saving desktop case with
seven expansion slots, a whisper
quiet 200 watt power supply and '
room for three exposed 5.25" half
height and two exposed 3.5''
devices.
Full-size desktop case with eight
expansion slots plus space for three
exposed and two internal 5.25"
half-height devices.

ZXP systemsfeature a unique z ero
insertion force socket that makes
upgrculing a snap!

Tower case with a 220 watt
switching power supply and eight
expansion slots, plus space for
three exposed and four internal
5.25" half-height devices.

Other ZXP Systems Configured
As Shown

486SX/16........................8 2349
Lease as low asSS6.9llmonth"'

486SX/20..................... ... 8 2399
Lease as low as SSS. 76/month"

486SX/2 5 ........................ 8 24 99
Lease as low asSSS.47/month"'

486DX2/50 .................. .. 8 2949
Lease as low as S100.S6/month*

ZXP Systems Use Any
Intel® 486 Chip!
With Northgate ZXP systems, you
can specify a 486SX/16 for your
workstations. Later, upgrade to
SX/25, DX/33, DX2/50 and Intel's
DX2/66 when available.
Our expert sales team will help you
decide which configuration is best
for your applications. Then, relax.
Whatever your future needs turn
out to be, Northgate has you
covered. Upgrade options include
hard drives up to l.2GB, floppy
drives, memory, the fastest video
cards and more.

Elegance ZXP 486/33
Configuration
• Intel 80486DX/JJ processor
• 4MB RAM; expands to 32MB
• 64K cache
• lOOMB hard drive
• l.2MB 5.25" and l.44MB 3.5'' floppy drives
• One 8-bit and six 16-bit expansion slots
• Integrated IDE hard /floppy drive controller
• 800 x 600 video card
• One parallel and two serial ports
• Space-saving desktop case
• 14" SVGA color monitor; 1024 x 768
• Northgate 101-S keyboard
•MS-DOS® 5.0 and QBasic
• Microsoft® Windows™ 3.1 and mouse
• DiagSoft™ QA Plus™ system
diagnostic/performance software
• FCC Class B certified

Only $2749
Lease as low as S94.0llmonth'·'
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Service & Support That Stops The Competition Cold!
• Money-back guarantee! If you're not happy, return your system within JO days for a
full refund.
• One-year limited parts and labor warranty on your system, five full years on PC
Magazine "Editors' Choice" OmniKey'" keyboards. Second and third year system
warranty plans also available.
• Overnight cross-shipment of replacement parts at our expense for one year.
• Unlimited toll-free technical support! We're here in person to meet your needs 24
hours a day, 7 days a week!
• 100% compatibility with industry-standard software and hardware!
• On-site service provided by NCR® during your warranty period. Extended on-site
service coverage also available.
• MS-DOS 3.3, 4.01 or 5.0 and GW-BASIC or QBasic software installed and ready to run!
• DiagSoft™ QA Plus™ system/diagnostic software included.
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Charge it to your Visa,
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EDITORIAL
DENNIS
ALLEN

ANEW WAVE
OF PORTABLES

here's a new wave of p011able computers on its
way. If you measure this wave by sheer excite
ment, Apple's Newton is riding the crest. There's
no doubt that Apple has captured the hearts of all
who have ever daydreamed about what a com
puter ought to be. What makes the Newton exciting is that
it's a compact, keyboardless approach to computing with
intelligent software. Based on the ARM (Advanced RISC
machine) microprocessor, it
New types of
even has the horsepower to ac
com p Iish what it ' s supposed
portable computers
to do. But there's more to the
story than just razzle-dazzle.
will change the way
The Newton represents the
beginning
of consumer com
we use computers
puting. So far, personal com
puters have not been for the
masses, because for most people they're simply too dif
ficult to use. The bad news is that the Newton doesn't
solve that problem; the good news is that it takes a gi
gantic leapt award that goal. Its multitasking operating
system and complex "recognizers" make using the New
ton easier than using most other computers.
What makes all this possible is the Newton's cus
tomized microprocessor, and that's what is really excit
ing. Over the next few years, you 'II see more and more
customizable microprocessors. What this means for hard
ware designers and software developers is that they can
resolve application-specific bottlenecks in silicon by
closely coupling certain functions to the CPU.
On the consumer level, customizable microprocessors
mean that manufacturers can design a variety of small,
dedicated computers. There will be address books,
notepads, telephones (yes, telephones), and appointment
books that we won't even call "computers." Sure, they'll
have a CPU and memory, but they'll be no more pro
grammable than your microwave oven, VCR, and wash
ing machine-all of which have CPUs. You can expect
to see several new entries in 1993.
Meanwhile, the rest of us have to do word process
ing, calculate spreadsheets, and access databases larger
than an address book. For us, a more practical solution for
now is found in the new portable offerings from Gateway
and Dell. Their approach to portable computing is less fu
turistic and in many ways much more sensible than that
of the Newton. Their designs simply exploit DOS-com
patible hardware to place it in a more portable package.
Take Gateway's Handbook, for example. In my 15
years of new product demonstrations in the computer in
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dustry, I never felt the urge to actually buy a product
right then and there until I saw the Handbook. Equally im
pressive is Dell's new 386SLi, which trades off some of
the Handbook's small size and weight for more pro
cessing power and a larger keyboard.
No, they don't have handwriting recognition, a multi
tasking operating system, or software that could auto
matically send faxes. The Dell and Gateway machines are
just computers, and they happen to weigh only half of
what most notebooks weigh, come in a more convenient
size, and have usable keyboards. They even run my DOS
applications software-something the Newton cannot
do. You can expect to see similar offerings from other
vendors later this year.
Somewhere in between all this is Phoenix's yet-to
be-seen Companion PC. It zeros in on practical comput
ing by embedding into the system traditional applica
tions. For now, though, there are more questions about the
Companion PC than there are answers.
So there you have it, a wave of new portable comput
ers, and it's just the beginning. The question is, will it
change the way we use computers?
Consider all the times you would have used a com
puter if it had been a little more portable. Think about all
the meetings you've attended in which you would have
liked to take notes on your computer, but the keyboard
would have been distracting. You'll soon be using a com
puter in those situations, and that means that you may
want to carry different information on your computer
than you h,ave in the past.
My advice is to start thinking about how you want
that information organized. Decide now what kind of in
formation should be portable and what you want to leave
on the desktop or file server. You also need to think
about new opportunities afforded by more portable com
puters for sharing information within your organization.
In other words, let's look beyond the excitement and
figure out how to best integrate these new portables into
our computing environment.

- De1111is Allen
Editor i11 Chief
(BlX name "dalle11 ")
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"We make no bones about it-the innovative Quattro®Pro 4.0
is the best DOS spreadsheet you can buy."
Sebastian Hupley, PCIC0111p11ti11g, March 1992

"Quattro Pro 4.0: Improvements add up to the ultimate DOS spreadsheet."
Craig Stinson, PC Magazine, April 28, 1992

"... version 4.0 is arguably the best non-Windows spreadsheet available ..."
John Walkenbach, PC World, March 1992

"Borland is hitting on all cylinders with [Quattro Pro 4.0] ..."
Haphael Needleman, infoWo rld, Janua1y 2i, 1992

"Quattro Pro version 4.0 looks like the best DOS spreadsheet ever."
Jim Seymour, Office Tech11ology Management, February 1992

"Verdict: The best DOS spreadsheet in the world."
Mark Whitehorn, PC User (U.K.), March 24, 1992

Order now absolutely RISK-FREE. See your dealer today or call 1-800-331-0877, ext. 5686.

BORLAND
Software Craftsmanship
Copyright© 1992 Borland International. Inc. All rights reserved. Quattro is a registered trademark of Borland Intern ati onal. Inc. Bl 1504

Circle 23 on Inquiry Card (RESELLERS: 24).

The IEF™works. For Aetna.
For RhOne-Poulenc Rorer4
The success of Texas Instrutnents
I-CASE product is proven-in the field.
There is an integrated CASE
product that works. It works
now ... and it works well.
The IEF™, or Information
Engineering Facility™, is in use
now by successful companies,
large and small, all over the
world.
·

Major gains in
productivity, quality,
and maintainability.
Productivity gains in initial
development are hard to
measure, but reports of 2-to-1
improvements are fairly com
mon-and some go as high as
5-to-l.
Quality improvements are
dramatic. Users are getting
more of what they need to run
their businesses. Systems get up
and running easier and faster.
As for maintenance, a
Gartner Group study showed
that, even back in 1990, more
than 80% of IEF developers
were getting gains of from
2-to-1 to 1O-to-1.

Now, develop on PC
and generate for
DEC/VMS, UNIX.
TANDEM, WINDOWS
available soon.
The IEF has generated applica
tions for I BM m·ainframe

environments (MVS/DB2 under
TSO, IMS/DC and CICS) since
early 1988. Now you can de
velop systems in OS/2 and
automatically generate for DEC/
VMS and some UNIX plat
forms. TANDEM, Microsoft®
WINDOWS, and more UNIX
will be available soon.

Developers give IEF
highest rating in
COMPUTERWORLD.
COMPUTERWORLD

among all I-CASE
products in the study, particu
larly in the areas of application
quality, programmer productiv
ity, and value for the dollar.

New tutorial provides very
fast, friendly IEF training.
We believe our new Rapid
Development Tutorial is a
breakthrough in CASE training.
We gave it the broadest possible
beta test-more than 100
companies participated. Devel
opers were able to learn to build
systems with the IEF more
quickly than ever before-some
in as few as five days!

© 1992 Tl
Information Engineering Facility and IEF are trademarks of Texas Instruments.
Other product names listed are the trademarks of the companies indicated.
230015-R2

Special "Starter Kit" offer
combines new tutorial and
full-capability PC toolsets.
The new IEF Starter Kit will
give you everything you need to
start building systems with
I-CASE on your OS/2 PC.
Along with the tutorial, the
kit includes our standard OS/2
PC analysis, design and con
struction toolsets as well as
testing and code generation in
C. (A COBOL compiler is
optional and priced separately.)
There's also 90 days of "hot
line" support.
The kit is priced at $10,000
(limit one per customer com
pany). That's about one-half the
regular cost of the toolsets.
If you're not convinced that
the IEF can work for you, here's
a chance to see for yourself-at
a special low price and (with the
new tutorial) in a very short
time.

To order an IEF Starter Kit,
or for more information,
call 800-527-3500.
Governmen t purchasers, please
reference GSA #GSOOK92 A GS5530

~TEXAS

INSTRUMENTS

Target. Rolls-Royce.
Canadian Airlines. Sony.

"Our first major project was a mission-critical
system for our Managed Care operation.
Conventional development would have taken
2-3 years ...with the IEF, we built the first
release in only 13 months. The IEF is now our
company CASE standard."
Richard F. Connell
VP, Information Technology
AETNA

"MERLIN is mission-critical-the most far
reaching business systems initiative we've
ever undertaken. Over 400 transactions are
in production, with 800 more to be added in
the next three months. We could not handle
this scale and complexity without IE/IEF."
Wal Budzynski
Head of Operations, Systems/Computing
Rolls-Royce Aerospace

"With previous methods, we would have had
to compromise on an 'okay' 10-screen Lease
Accounting system. With the IEF, our users
got everything they wanted-an outstanding
40-screen system-in the same time. They
are requesting the IEF for all future systems."
Tom Jeffery
Sr. VP, Information Systems
Target

"The IEF offers dramatic improvements in
productivity, yet it's easy to learn. One
example: We trained 23 developers, including
18 new hires, and then completed a large
order processing system-300 transactions
-all in only 20 months."
Venkat (Vinnie) Tiruviluamala
Director, CPC/CPPC Information Systems
SONY Corporation

"We used an IEF frequent flyer template to
build our 'Canadian Plus' system. A major
redesign, estimated at 4-6 months using
previous methods, took less than a month.
Now we're providing better customer service,
and maintenance costs are greatly reduced ."
Bill Palm
President, Canadian Technology Services
Canadian Airlines

"Our new Customer Order Services Marketing
Information System-over 500 transactions
and 250 entities-is in production. Quality is
excellent and our users are very pleased.
Dedicated people armed with the IEF advan
tage have made COSMIS a success."
James R. Engle
Director, Systems and Programming
Rhone-Poulenc Rorer

"Your new IEF tutorial was a way to quickly
become familiar with the IEF and see how
the IEF will allow quality systems to be built
very quickly. I feel I now know how to build
systems using the techniques described."
Roger Strand
Application Oevelopment Consultant
First Federal Lincoln

"The IEF tutorial is very well done. I feel
comfortable with this software and I have
acquired the skills to build simple systems.
The tutorial is a very fast and effective means
of evaluating the capabilities of the IEF."
Margaret Kubaitis
Research Programmer, IS&S
University of Illinois

"The IEF tutorial is put together very well and
quickly illustrates how to construct a system
using the IEF. It gives one the basics to start
getting the job done. I feel I am prepared
now to build simple systems using the IEF."
K. E. Peacock
Data Administrator
City of Saskatoon, Saskatchewan
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quential bitstream),. and it will realize its
ultimate utility with the optical processors
currently under development. It will also
thoroughly enjoyed Federico Faggin · s
lo_"................. _
serve as a high-band with page-oriented
...............
'The Birth of the Microprocessor"
archival storage and retrieval system for
(March). I was able to empathize with the
very large volumes of data, currently
evolution of the CPU as he unfolded it. I
unavailable to high-speed sequential
still recall scraping together $120 with a
devices.
buddy of mine to build a 256-byte 8008
And the 3-D optical memory can pro
based computer as provided in Radio Elec
~...~~..:;;:::.;-:.:-:;
vide the necessary topological match for a
tronics magazine.
system of parallel sequential processors,
I was somewhat bothered by Federico
which demand simultaneous access to
Faggin's innuendo as to the patents ob
large memory caches, without the need
tained by Texas Instruments and Hyatt for
for redundant memory devices. While a
their developments. Faggin correctly notes
memory of the magnitude of that de
that inventions must be "reduced to prac
scribed by Stein will not be available in the near future, it
tice." However, it is well settled that reduction to practice
is not unreasonable to expect commercially available 3-D
occurs, by operation of law, upon the filing of a U.S.
optical memories as an attractive alternative to magnetic
patent application. Were the law to be otherwise, a lot of
tape some time in the next two to three years.
enterprising young individuals might be prevented from
We appreciate your interest in the Computer Memory
seeking patent protection because of their inability to in
Project and will be happy to keep your readers informed
vest millions of dollars in completing a prototype. An in
ventorneed only disclose his or her invention sufficiently
of the latest developments.
Robert Gold
to facilitate understanding by someone of ordinary skill in
Program Coordinator
the art.
John X. Garred
Computer Memory Project
Call/Recall Corp.
Fay, Shm7Je, Beall, Fagan, Minnich, & McKee
Attorneys at law
BYTE will forward reader inquiries for information on the
CleFeland, OH
Computer Memo1y Project.-Eds.

A CPU Is Born

I

The Birth of
the Microprocessor
~

B•~

Terabyte Memories
am writing to correct information in the text box "Tera
byte Memories with the Speed of Light" (March, page
168). The device described by Richard Marlon Stein is the
Two-Photon 3-D Optical Memory currently under devel
opment by Call/Recall. The project is funded by DARPA
(Defense Advanced Research Projects Agency) and the
USAF (U.S. Air Force).
The technical program manager is Albert Jamberdino,
of Rome Laboratory, USAF. Experimental work is being
carffied out at the University of California's Irvine and
San Diego campuses and at the University of Alabama,
Huntsville. The principal investigators on the project are
as follows: architecture, Dr. Sadik Esener, UCSD; access
lenses, Dr. Stephen Kowel, UAH; materials, Dr. Peter
Rentzepis, UCL
Your readers may be interested to know that, in the re
cent history of computer development, processor speed
has far outpaced access to available memory and has cre
ated a serious bottleneck in the development of both large
scale parallel sequential and optically connected stacked
wafer devices.
The 3-D optical memory is an inherently parallel device
(i.e., data is accessed in 2-D arrays rather than in a se-
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WE WANT TO HEAR FROM YOU. Address correspondence
Letters Editor. BYTE, One Pltoenix Mill Lane, Peterboroug/1,
NH 03458, send 8/X111ail do "editors," or send /11/emet Mail to
letters@by1epb.byte.co111. Your letter may be edited.for lengtlt and
clarity.
to
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FIXES

•The ai1icle "Even As We Speak" (April) inconectly stat
ed that MacinTalk ships with the Macintosh computer. It's
available from the Apple Programmers & Developers As
sociation (20525 Mariani Ave., Mail Stop 33G, Cuperti
no, CA 95014; (408) 562-3910) for $20. The current ver
sion is 1.3; ask for part #MM7023.
• In " Roots and Branches of 3-D" (May), Silicon Graphics
should have received credit for developing an immediate
mode for all GL commands. Also, under the heading
"Where We're Headed," a sentence in the fifth paragraph
is unclear. It should read: "Computer companies will sup
ply media servers and digital TVs to home clients."
•The BYTE Lab Product Report "Monitors: Beyond
VGA" (May) incoITectly identifies the Nanao T-560i
monitor with the model number CPD I 604S. That number
should have applied to the Sony Multiscan HG. In addi
tion, incorrect pricing information made the Viewsonic 7
appear more competitive. Viewsonic 7 has since lowered
its price to $1399, the price listed in the features table on
page 216.
•The State of the Art Resource Guide (May) contains an
incorrect fax number for AT&T Graphics Software Labs.
The correct number is (317) 575-0649.
•The new address for The BSE Company, listed in the
Items Discussed box of the May User's Column, is 2152
North Fourth St., Flagstaff, AZ 86004. The telephone and
fax numbers are, respectively, (602) 527-8843 and (602)
527- 1540.•

We slash interface
development time across
DOS, UNIX, POSIX, VMS...
(and we can prove it!)
C-Programmers:

See for yourself how
Vermont ViewsTM
can help you create
powerful user
interfaces-whatever
your environment!
If you want to create sophisticated
user interfaces-and save tremendous
time and effort doing it-Vermont
Views is exactly what you need.
Vermont Views isn't just a com
mon interface package. It's a deep,
flexible, menu
driven screen
designer supported
by a C library of
over 580 functions.
It lets you create
the ultimate user
interfaces for
complex database applications-in
a fraction of the time it would take
to code them yourself!
With Vermont Views, you create
screens interactively. Designing is fast,
and creative. And changes-both tiny
adjustments and huge reworks-are
incredibly easy.
Pull-down menus, window-based
data-entry forms with tickertape or
memo fields, scrollable form regions,
choice lists, context-sensitive
help ... All these interface objects
(and more) are immediately
accessible. And with Vermont Views,
even terminal-based applications can
have the elegant features usually
found only on micros.
©Copyright 1991
Vermont Creative Software

Fast prototypes,
faster applications.
With most systems, you have to
throw away your prototypes when
coding begins. But with Vermont
Views, prototypes become the actual
applications!
Menus, data-entry forms, and all
screen features are usable in the final
applications without change. So not
only do you avoid creating code
from scratch once, you don't have
to do it twice!

graphics as well as text modes!
Don't take our word for it-put
Vermont Views to the test. Call or
fax now for your personal, free
It's the
demonstration kit. Or order Ver
universal solution.
mont Views with our 60-day,
Vermont Views money-back guarantee.
Either way, you'll see immediately
operates completely
that Vermont Views is a cut above
independent of hard
ware, operating the rest.
system, and database.
Any interface you
create can be ported
easily among DOS,
UNIX, POSIX, and VMS.
You can use Vermont Views with
any database that has a C-language
interface (including Oracle, Informix,
db_Vista, and C-Tree). You can run
it on PCs, DEC, NCR, HP, AT&T,
and other systems. You don't have
to pay runtime fees or royalties.
And full library source is
available, too.
What's more, your DOS
applications can have full
mouse control, and work in

Call for your

FREE demo kit!

800-848-1248

It

Vermont
Creative
Software

Pinnacle Meadows
Richford, VT 05476 USA
Phone: (802) 848-7731
FAX: (802) 848-3502

(Please Mention
"Offer 316")

Recent Stu
Is NowFa

*Performance Index is the measured result relative to the slowest machine tested (a 286-based IBM PS/l running Windows). For example, the Macintosh Quadra 950 is 9.7 tim
!Ingram Performance Report by Ingram laboratories, pu blished J/92. ZSoflware programs used in benchmark test were M icrosoh~ Word!" faccl;'b PowcrPoin l ~ Wingz~ Page M aker~ Pt'rsuasion<X- Jnd lllu slrator'."
Motorola and the@ .ire registered trademarks of Motorola, Inc. Apple and Macintosh arc registered tradcmMks, Macintosh Quadra is a trademark of Apple Computer, Inc. All other brand or product names indicated by® orTM arc rcgisterl'd

This revelation is brought to
you by the Apple®Macintosh® and
•
the Motorola 68040.
Let us explain. Ingram Labo
ratories~ a leading independent PC testing firm,
recently lined up the new Macintosh Quadra"'' 700
and 950, powered by 25 MHz and 33 MHz 68040s,
and several of the quickest 50 MHz and 33 MHz
486®Windows"'' PCs on the market.
They loaded the computers with the most
popular programs available for both Macintosh
and Windows 3.0'. Then measured the time it took
each machine to perform real world functions like
opening a file, scrolling, running a macro, perform
ing calculations and so on.
The result?The Macintosh Quadras were 15
to 20 percent faster than the 50 MHz 486 Windows
PC And they blew the 33 MHz 486 boxes right out
of the room.
No surprise, really. Macintosh and its graphical
user interface were designed from the start around
the 68000's true 32-bit architecture. Naturally~ it
outperforms computers powered by an extended
8-bit architecture running a character-based oper
ating system with a tacked-on GUI.
So if you're looking
..--~=for a high performance I .~ ..1"- ~ = .
graphical computer,
-:S:-=:1-~-- ~I ~
there's only one way to go. 1 : ~
Go Macintosh
~
Quadra and the 040.

•

-=- -

For a free copy of the Ingram test results,
call l-800-845-MOTO.

®MOTOROLA

es faster than the Performance Index; t/1e Dell 433P only 5.9 times faster
trademarks or trademarks of their respective holders. Cl992 Motorola, Inc. All rights re served.
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YOUR PROJECT MANAGEMENT SOFTWARE.

New Time Line
for Windows. Because using
yourproject management
software shouldn't be a
project in itself.
If the software that you've tried
has been long on promises and just
short of impossible to use, you haven't
seen Time Line®
for Windows.
Anew version of
the industry stand
ard designed to
FOR WINDOWS ® be easy to le.am
Onceagai11, SymaJl/ecsets
and responSJVe to
ttwsta11dardforpmject
your
needs•
managemP11!.

TIME
LINE

So usable,
you'll actually use it.
If you can make an outline,
use a spreadsheet and a mouse,you
can have printed reports in under

an hour. Just point, click, and drag
to arrange your schedule. l!!!ll!l!!!Jl!!l!Jlr.=~r=='ll
You won't go it alone.
Co-Pilot;" our on-board
logic, prompts you
'lb stretch tasks, re-[11ioribze activities or
set depe11denciesj11st point and click.
through the process.

Rea/, power made easy.
We became the standard for our
powerful, yet accessible tools, includ

v

-~---··-ing true effort-driven scheduling,
resource leveling, and schedule
consolidation. And because clear,

*Thisoffer valid in the U.S. and Canada only. ©1992 S)1Tlantec Corporation.fbr more inrormation in Europe, call 31-71-353ltl. In Australia, call 612 -879-6577.
Everjwhere else outside U.S., call 408-252-3570.Time Line is a regbtcred tr ademark ofSymantec Corporation. Co-Pilot and Calendar Report are trademarks
or Symantec Corporation. All other products are trademarks or registered trademarks of thei r respective holders.
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Windows NT: The Cure for Microsoft's
Nightmare?
bout this time last year, reports surfaced about a memo from Microsoft chair
man and CEO Bill Gates in which he allegedly stated that the "nightmare" of
IBM "attacking" the company in systems software and Novell "defeating" Mi
crosoft in networking was not a scenario but a reality. A year later, Windows NT
(New Technology), the industrial-strength, 32-bit operating system that should be
released to beta testing this month, appears poised to turn the tables.
Windows NT, with its integrated networking, security, portability, and SMP
(symmetric multiprocessing), has everyone from Novell to IBM looking over their
shoulders. While OS/2 2.0 and Desqview/X are known quantities, it's not clear
yet what Univel, the joint venture of USL (Unix Systems Laboratories) and No
vell, will bring to the desktop. Reports have said that the company is working on a
version of Unix, called Unixware, optimized for the desktop and having seamless
Net Ware integration. USL officials will say only that the company plans to ship its
first version of Unix System V release 4.2 for Intel platforms this summer, offering
seamless integration with Net Ware 3.x and other environments.
However, at conferences like Spring Comdex 1992, Microsoft has already shown
applications such as CorelDraw, AutoCAD, Excel, Word, FrameMaker, Mathe
matica, and Watcom C/386 running under Windows NT. Many of the applications
that Microsoft and other companies have shown are unmodified Windows pro
grams riding on Windows NT's compatible Win32 APL Others have come over from
Unix (e.g., GrayTech Software's CAD X 11) or OS/2 (e.g., MicroEdge's Slick Ed 
itor and Microsoft's Digital Communications Associates/Microsoft Communica
tions Server). Microsoft's ability to show such widespread support among developers
that have been using a December 1991 version of Windows NT-a version that pre
dates final code by a full year-is remarkable.
In Windows NT, as in OS/2, the dispatchable unit is the thread rather than, as is
the case in most flavors of Unix, the process. Thus, Windows NT's multiprocessor
implementations are symmetric, with a fine granu larity not yet achieved in SMP
implementations of Unix.
Although Windows NT is built around a microkernel, it is no tiny customer,
with a minimum recommended allotment of 8 MB of RAM. Windows NT offers im
mediate advantages, however. It fixes a problem that plagues both Windows' and
PM's (Presentation Manager's) handling of input queues. Even though OS/2 is
multithreaded, a PM application that doesn't explicitly yield to other applications
can hang the system and leave you staring at an hourglass. This is because PM's han
dling of the system and the applications message queues is, in effect, single-thread
ed. Windows NT handles the queues separately and prevents any one application
from monopolizing the system.
The hardware abstraction layer underneath Windows NT balances the allocation
of threads to processors and does so transparently to the Windows NT microkernel,
its subsystems, and its applications. To illustrate the point, Microsoft has shown a
performance-metering application running on a monster NCR 3550 with eight 50
MHz 486 chips. The metering application showed CPU loads rising and falling
evenly across all eight processors as Windows NT loaded and unloaded applications.
The Windows NT executive manages memory, processes, 110, and security
while providing these services to DOS, 16- and 32-bit Windows, OS/2, and Posix
subsystems. DOS support takes two forms. On Intel hardware, Windows NT exploits
the Y86 mode of the 386/486, much as OS/2 2.0 and other Intel-based DOS mul 
titaskers do. On Mips Computer Systems hardware, Microsoft uses a version of

A

NANOBYTES
Autodesk has named Carol Bartz
as its new president, chairwoman,
and CEO, replacing Alvar Green,
who announced his intention to re
sign as CEO
last October.
Bartz had been
the head of
worldwide
field operations
for Sun Mi
crosystems;
thus, she be
comes one of
the only wom
en other than a founder to head a
Silicon Valley public company.
"It's a big responsibility," said
Bartz. "Women need strong role
models, and I have a daughter that
I'd like to provide that for." On
her management style, Bartz said,
'Tm not coming in as a dictator,
but I'm not a consensus manager.
I don't believe in group decisions.
I'm closer to the dictator model."
Autodesk founder John Walker,
who had criticized the company's ·
current management, said, "With
Carol Bartz at the helm, my con
cerns are laid to rest." D
Sources report that Microsoft is
working on an upgrade to Win
dows 3 .1 that will add a mail
interface (or even a full-fledged E
mail program), which will handle
intelligent routing of electronic
forms on a LAN, and offer im
proved networking support. D
Will ACE (Advanced Computing
Environment) go down in history
as one of those "too-good-to-be
true" ideas? Compaq says its
plans are on hold for RISC-based
commercial systems and has re
signed from ACE. Compaq co
founded ACE with 20 other com
puter and software companies as
part of a strategy to move out of
the commodity PC business and
into higher-end systems. D
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Designed for the
most important part of
any computer.
The person who uses it.

These days, it seems just about anyone can make
and sell computers. But only one company has a way
to give you more-service and support unmatched
by anyone else in the industry. It's called HelpWare:"
and it's yours with every IBM PS/2® computer.
HelpWare is a whole new way of working with
IBM. It's with you every step of the way-before you
buy a PS/2, while you're using it, even when you're
ready to move on to more powerful models. It's a new
number to call with your PC questions, a new 30-day
quibble-free return policy, new education centers,
new trade-in and lease plans, plus a host of other
offerings for PS/2 and OS/2~ In short, HelpWare is
total customer satisfaction-the most and best
service and support you can get.
With HelpWare, there's a lot standing behind a
PS/2. And that could be the best reason to be sitting
in front of one.

Introducing
IBM HelpWare for PS/2.
-

A collection ofservice and support nolJOc~y else rnn touch.
HelpBuy:· trade-ins, leases, money-back guar«ntee.
HelpLearn.~· in-person, in-depth, hands-on education centers.
HelpCenter!".forfi15t, thorough answers, call 1 800 PS2-2227.
A host ef other offerings m:ailable, )'"OW"!; with et:eiJ PS/2.

-- --- - ---------.·

==-~~ ®
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Insignia's SoftPC, which emulates a 286.
In either case, services requested through
INT 21 h (e.g., file 110 and memory allo
cation) are supplied by the 32-bit Win
dows NT executive. In the case of the
R4000, the executive runs natively on
RISC hardware, so the emulator's burden
is lessened.
Windows NT uses a strategy similar to
the one it uses to run DOS programs when
running 16-bit Windows 3.x binaries on
Intel and Mips platforms. Windows NT's
model superficially resembles that of OS/2
2.0, as 16-bit Windows 3.x programs mul
ti task cooperatively in a single VDM (vir
tual DOS machine) that, in turn, multi
tasks preemptively with respect to other
VDMs and Win32 tasks. This arrangement
is necessary because Windows 3.x appli
cations expect to share address space.
In the case of the R4000, Insignia's em
ulator again comes into play. On Mips
hardware, 16-bit Windows programs enjoy
better performance than DOS programs
do. Windows applications spend up to 40
percent of their time in the Windows ker
nel. Windows NT's emulator detects calls
to the Windows kernel and, as with DOS
INT 21 h, vectors them through to the Win
dows NT executive, where the requested
services execute natively. Windows NT
achieves a seamless mixture of 16-bit Win
dows 3.x and Win32 applications with less
effort than OS/2 2.0 does with Windows
and PM applications. This is because Win
dows NT doesn't need to reconcile differ
ences between Windows' GDI (Graphics
Device Interface) and PM's GPI (Graphics
Programming Interface).
In terms of networking, every Windows

NT machine has roughly the network ca
pability of a LAN Manager peer server: It
can mount remote drives, use remote print
ers, and share its own drives and printers.
Like LAN Manager 2.1, Windows NT pro
vides NetBEUI, TCP/IP, and DLC 802.2
transports. Console commands like net
use and net share come standard with
the system. File Manager also includes a
subset of the LAN Manager Net Admin
screen.
Windows NT will provide three models
for network interprocess communications:
named pipes over NetBIOS, TCP/IP sock
ets, and OSF/DCE (Open Software Foun
dation/Distributed Computing Environ
ment) remote-procedure calls. TCP/IP
vendors have been working with Mi
crosoft to develop a standard socket API
for Windows, called WinSocket, which
should be in place by the time Windows
NT ships.
In April, Microsoft showed for the first
time Windows NT's OS/2 subsystem.
While Windows NT does not support
OS/2's PM, it does support the OS/2 1.x
kernel APJs and thus can run OS/2 char
acter-mode applications. Microsoft showed
Windows NT running the OS/2 version of
Brief and, startlingly, SQL Server. Win
dows NT's OS/2 subsystem, which will
be supported on Intel hardware only, is an
interesting touch. Microsoft may well port
SQL Server to Windows NT by the time
Windows NT ships. However, much of
OS/2's success has been with server-class
applications. Windows NT's ability to run
those applications in SMP environments
could prove strategic.
-Jon Ud e ll

Apple Dealt a Blow in Copyright Suit
pple suffered a m'a jor setback in its
copyright lawsuit against Microsoft
A
and Hewlett-Packard when U.S. District
Judge Vaughn Walker ruled in April that
most of the Mac's on-screen icons are not
protected by copyright. Walker said that
· in each case except the Mac's Trashcan,
the icons were either too generic to be
copyrighted or were derived from earlier
works. The bench ruling, if it remains intact
when issued in written form, effectively
guts Apple's infringement claims against
Windows and NewWave. That's a big if,
however: In mid-May, Judge Walker
agreed to reconsider his ruling after Apple
filed a detailed appeal on the ruling.
From the beginning, Apple argued that
the Mac and Windows had to be compared
as a whole, while Microsoft argued that in
28 B Y T E • JULY 1992

dividual elements had to be considered for
similarity or differences. Unfo11unately for
Apple, cases in the Ninth Circuit have tend
ed to cut back on expansive copyright pro
tection for computer programs, said Dou
glas Derwin, a lawyer who has worked on
similar cases as a partner in the law firm of
Skjerven, Morrill, Mac-Pherson, Franklin
& Friel in San Jose, California.
In his decision, Judge Walker cited the
most recent such case decided by the Ninth
Circuit appeals court, Brown Bag Software
v. Symantec. In that case, the court "re
jected the argument that you can see sim
ilarity by just looking at the whole thing.
You have to subtract out the parts that
aren't protected by copyright," Derwin
said.
-H a rry Doakes

NANOBYTES
After months of near commitment,
Microsoft and DEC have an
nounced that Windows NT (New
Technology) will be ported to the
Alpha platform. Microsoft is also
planning to port its leading Win
dows applications to the new DEC
RISC architecture, while DEC
will port its middleware (e.g., net
working and E-mail applications)
to Windows NT.
DEC is trying to steer a course
between maintaining its huge in
stalled base of VAX customers
while migrating to the world of
get ready for
this- open
systems. The
potential
power of Al
pha seems to
have taken
competitors
such as IBM
and Sun Mi
crosystems by
surprise, but
DEC seems anxious to reassure its
user base that it won't be left in
the lurch. At DECWorld '92,
messages concerning the preserva
tion of VAX "legacy" applications
and data, support for users, and
ease of migration from VAX to
Alpha were paramount. "The defi
nition of openness is that it meets
the standards," DEC president
Ken Olsen said. "The test of
openness is how easy it is to move
applications." D

IBM, Motorola, and Apple have
formally dedicated a facility in
Austin, Texas, that will serve as
the focal point of design and de
velopment efforts for the Power
PC family of single-chip RISC
microprocessors. D
Toshiba of Japan is close to an
agreement with IBM and Apple to
jointly develop a multimedia com
puter. The first box will be a ter
minal for personal use that will
provide travel guides, traffic infor
mation, and educational programs
with sound and moving pictures,
according to the report. D

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

You Get:

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

Fox Software, David Fulton, President: "FoxPro 2.0 itself is
100% ANSI and SAA compatible: C9.0/ 386 passes all Plum Hall
written in WATCOM C, and takes advantage of its many superior
Validation Suite tests
ll» Extensive Microsoft compatibility simplifies porting of 16-bit code
features. Optimizing for either speed or compactness is not
ll» Royalty-free run-time for 32-bit DOS, Windows and OS/2 apps
uncommon, but to accomplish both was quite remarkable."
ll» Comprehensive toolset includes debugger, linker, profiler and more
GO, Robert Carr, Vice President of Software: ''After looking at the
ll» DOS extender support for Rational, Phar Lap and Ergo
32-bit Intel 80x86 tools available in the industry, WATCOM Cwas
ll» Run-time compatible with WATCOM FORTRAN 77/386
the best choice. Key factors in our decision were performance,
functionality, reliability and technical support."
32-bit DOS support includes the DOS/4GW 32-bit DOS extender by
Rational Systems with royalty-free runtime license
IBM, jobn Soyring, Director of0512 Software Developer Programs:
ll» Virtual Memory support up to 32Mb
"IBM and WATCOM are working together closely to integrate these
compilers with the OS/2 2.0 Programmer's Workbench."
32-bit Windows support enables development and debugging of
true 32-bit GUI applications and DLJ:s.
Lotus, David Reed, Cbief Scientist and Vice Presidenl; Pen-Based
ll» Includes licensed Microsoft SOK components
Applications: "In new product development we're working with
ll»

32-bit OS/2 2.0 support includes development for multiple target
environments including OS/2 2.0, 32-bit DOS and 32-bit Windows
ll» Access to full OS/2 2.0 AP! including Presentation Manager
ll» Integrated with IBM Workframe/2 Environment

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

1

Novell's Network Cfor NLM's SDK includes C/386

WATCOM C because of superior code optimization, responsive
support, and timely delivery of technologies important to us like
p-code and support for GO Carp's. PenPoint."

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

1-800-265-4555
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The Leader in 32-bit Development Tools
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41 5Phillip Slreet. Walerloo. Ontario. Canada. Telephone: (5 19) 886 -3700. Fax: (519) 747-4971 . ·Price does no \i nclude l1eighl and
taxes where applicable. Authorized dealers may se ll ror less. WATCOM Cand Lightning Oeviceare tr a~emarks ~I WATCOM Sys tems
Inc. DOS/4G and DOS/ 16M are trademarks of Rational Systems Inc. Other trademarks are the properties or !heir respective owners.
Copyright 1992 WATCOM Products Inc.
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Look whats at the heart
Take a closer look at some of the best
notebook computers and it's easy to see

that eliminates long boot-up and shut-down sequences. If

Battery Life'

why the prognosis is so good-they

you're interrupted,
the Intel SL holds

each have an Intel SL microprocessor.
The Intel SL gives each of these unique

your place and
puts your entire

notebooks a leg up, because it was designed specifically

system into sus

for the stop-and-go world of mobile computing.

pended animation,

For example, the Intel SL has an instant on/off feature
© 1992 lmd Corpora rion. Tilt: lntd Inside logo, lmcl386 :rnd the SL logo arc lradcmarks
rnicroproc..:ssors in th i .~ ad arc large r 1h an ac1ual si ze. •re World Rcporl. Feb ruar y 1992.

or ln1d Corpor;11io11. l11td SL

A\erage 386 SX
4.8 hours

lntel386'"SL
8.2 hours

using virtually no

of all the best notebooks.
power and significantly extending precious battery life.
The Intel SL is a more highly-integrated micro

Then watch fornotebooks with the Intel SL. Because
nothing else is worth looking into.

processor, which means lighter, more feature -rich note
books that come in speeds up to 25 MHz. No wonder
major manufacturers are prescribing the Intel386'" SL
microprocessor as a cure for traveling hassles.
Call 1-800-228-4549 to receive more information

infel.
The Computer Inside.™

and a complete list of Intel SL-based notebooks.
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Silicon Storage Gets Competitive
or years, purveyors of memory chips
have said that the cost of silicon stor
age would eventually equal that of rotating
magnetic media. Drive makers and ana
lysts scoffed at this prediction, but Intel
has taken a big step toward realizing this
dream by announcing a new generation of
flash-memory chips and cards priced dra
matically lower than earlier products. Flash
memory, a type of EPROM that retains its
data without a power source, operates at
speeds like those seen with DRAM chips
rather than with magnetic media and holds
executable file code.
The 28F008SA chip, which holds 8
Mb (or I MB) will sell for less than $30
each in quantities of I 0,000. Enough of
these tiny chips can be squeezed onto a
credit-card-size device to hold 20 MB of
stored data, for a raw cost of only $600.
This is a far cry from the $250 to $500
cards that held 512 KB or 1 MB only a
few years ago.
While drive makers are pioneering new

F
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ultratiny drives that still cost less than In
tel flash-memory cards, the price differ
ential has suddenly narrowed consider
ably.
As before, the chips use 5 V for reads
and 12 V for writes, but Intel will also of
fer a slower version that uses only 3.3 V
for reads. (AMO is also expected to be
gin volume production this summer of a
new flash-memory chip that needs only
5 V to read and write.) Besides selling the
chips, Intel is also selling flash-memory
cards with capacities of 4, 10, and 20 MB
for $163.50, $331.50, and $611.50 each,
respectively, in quantities of 1000. They
conform to the PCMCIA 2.0 standard and
Intel's ExCA (Exchangeable Card Archi 
tecture) and use Microsoft's Flash File
System to emulate a drive. Intel is working
with Conner Peripherals to create an IDE
compatible solid-state disk that can be
plugged into a system, just as if it were a
hard drive.
-Owen Linderholm

HP Delivers Matchbox-Size Hard Drive
ust when you're getting used to mag
netic hard drives that are the size of a
card deck, along comes one that's the size
of a matchbox. Hewlett-Packard has an
nounced a 1.3-inch magnetic storage de
vice; its drive components are too small
to be manufactured like a standard hard
drive, so the company has called on watch
maker Citizen to manufacture it. Called
the Kittyhawk, the drive can store about
21 MB of data and withstand shocks of
100 g, or the equivalent of a 3-foot fall
onto concrete, when operating. HP claims
the device can withstand shocks of 225 g
.
· while not operating.
HP began development of the Kitty
hawk last August and expects to be in mass
production of the drive by this August.
The company achieved this rapid time to

J

market by cooperating with companies
like AT&T Microelectronics, which
helped design and manufacture the con
troller chips. In fact, HP's engineers
worked closely with AT&T' s to reduce
the number of control chips in the hard
drive to just seven.
HP chose to use glass as the medium for
the disk. 111e company says that the glass it
uses is stronger than the conventional alu
minum-substrate medium and is also
smoother. The drive can connect to devices
through either an AT or a PCMCIA inter
face and offers an 18-ms average seek time.
HP will sell the drive, which will cost about
$210 each in quantities of 1000, to manu
facturers who will use it in computing de
vices or in removable configurations.

BM and nine cellular service carriers
including McCaw Cellular Communi
cations, GTE Mobile Communications,
and several regional Bell operating com
panies-have announced an agreement
whereby they will put aside their compet
itive differences long enough to establish
a standard means of transmitting packe
tized fax and data across cellular networks.
Sending data via cellular networks,
32 BYTE •JULY 1992

CA), a supplier of general-purpose
terminals, and Visual (Westbor
ough, MA), the X Window Sys
tem pioneer that delivered the first
X terminal, are joining forces to
develop a new line of X terminals
targeted for manufacturers, dis
tributors, and VARs (value-added
resellers). The X terminal line will
feature four models, including
monochrome and color, at prices
below $1000. The terminals will
be available this summer. D

Mark Williams Co. (Northbrook,
IL), which says it has already sold
over 40,000 copies of its lean,
mean Unix-compatible Coherent
3.2 operating system, has broken
the 64-KB barrier with its 32-bit
version. Designed for small-busi
ness and individual use, Coherent
4.0 runs COFF binaries that run on
other systems like SCO Unix
System V /386 3.2.2. Included are
development tools, text-process
ing utilities, and communications.
The operating system requires just
10 MB of memory on your hard
drive, runs on 386 and 486 PCs,
and costs $99.95. D
Want to test the pen-based com
puting market but don't want to
invest in an expensive pen sys
tem? Arthur Dent (Tewksbury,
MA), a start-up of former Wang
Laboratories employees, has de
veloped WriteAway, a transparent
digitizer add-on kit that transforms
a notebook into a pen convertible.
The first version of the $595 kit
supports the Zeos Notebook
386+. D

-D. L. Andrews

IBM Sanctions Cellular Data

I

Link Technologies (Fremont,

which are used today mostly for voice
communication, isn't a revolutionary con
cept. Several companies, including Telebit
and Microcom, already produce cellular
modems. But these modems are circuit
switched and suffer from the often poor
quality of cellular channels. To accom
modate cell-switching and "drop-outs,"
cellular modems have required sophisti
cated error correction, which has tended

Kala, a transactional store and
persistent data management en
gine for Sun-3s and Sparcstations
running SunOS, is being ported to
DOS and Windows, its developer
reports. Developer Sergiu Simmel
(Arlington, MA) reports that the
engine is suitable for C and C++
developers who are writing docu
ment management, hype1media,
groupware, and image-processing
applications. D

•

The new HP PaintJet XL300 lets you make a splash without getting soaked.
Atlast. A printer with fantastic
color and a briJJiantly low price.
$3,495.

BUlllHl l UI E OF COLOR

• t99Z Hewlett-f'J.ckanl ComlliUlY "StilCl(cstcd US. list price. Adotx> aml
l'bstSc:ript are 1egistel"l'll lrademarks of AdotJeSystems. Inc. in tilt> U.S.
aud olher eountries. tin Canada t'l\Jl (./M)(J .JH7.::mr.7, E'll.JliiH. l'El22lM

Vivid color has never been so
affordable. Hewlett-Packard intro
duces the PaintJet XL300 inl\jet
printer. Now you can add a 300 dpi
color printer to your system
for the remarkably low price of
just $3 , 495~
The PaintJet XL300 has HP
LaserJet printer compatibility built
right in. The same typefaces. The
same page formatting. It also has
PC/Macintosh auto-switching, so
users in a mixed environment can
share. And, just like a LaserJet,
the PaintJet XL300 becomes net
work-ready with optional HP
JetDirect interface ca rds.
Get laser-~uality text and graphics

on a choice of media that includes
plain paper and transparencies. Or
add optional Adobe®Postscript®
for access to even more graphics
applications.
Now that there's a printer as prac
tical as the PaintJetXL300, maybe
it's time you took the plunge into
color. Call 1-800-752-0900, Ext.
3159 for a free print sample and
the name of the authorized HP
dealer nearest you:r
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to make them expensive and bulky.
The announcement by Big Blue and the
nine carriers addresses these problems by
defining a protocol for packetizing data
over cellular services, which could lead to
a new generation of smaller and less ex
pensive cellular modems, as well as im
proved service for customers. By agree
ing to a common standard, the highly
competitive caniers will also let users more
easily "roam" among different cellular sys
tems, maintaining communication.
According to the companies, as much
as 40 percent of existing cellular band
width is now . unused and held in reserve
for anticipated future needs. When imple
mented, the new scheme will use this ex
cess capacity: Special frequency-agile con
trollers at regional cells will locate an
unused frequency and send or receive hun
dreds of data packets per second. When
the frequency is needed for a voice call,
the controller will hop to another channel
instantly, the companies say. This scheme
reportedly works with no loss of data pack
ets or interference with voice traffic.
IBM may have won the manufacturing
end of the deal due to its work on the IBM
Information Network, which gave it ex
pertise in X.25 packet-switching. IBM's
contribution, called CelluPlan II, entails
putting together the prototype components
needed for carriers to upgrade their cells to
handle data-packet assembly and dis
assembly.
One part of the plan that remains unde
termined is pricing. Cellular callers are
billed by the connection-minute, but an E
mail transmission at 19,200 bps could take
only a few seconds. The carriers involved
say that packet-switching technology will
let them bill in shorter increments of time
appropriate to customer needs.
A potential obstacle to the plan is trans-

milting faxes and E-mail through heavy
use areas where idle voice channels are
few and far between. The companies form
ing CelluPlan II say that they will cross
that bridge when they get to it.
The plan to use cellular networks for
packet data represents a challenge to two
existing wide-area wireless communica
tions se1vices, Ardis (a joint venture of Mo
torola and IBM) and RAM Mobile Data.
Both companies now offer mobile com
munication across data-only packet-radio
networks; the services aren't especially fast,
but until now, they have offered higher re
liability and lower cost than those of cel
lular modems. When asked to comment on
the cooperative cellular announcement, an
Ardis spokesperson said that it will make
people more aware of the value of pack
etized data communications. This may be
true, but it will also permit users to choose
a single carrier for both voice and data,
rather than two separate companies.
Jack Blumenstein, president of Ardis,
says that CelluPlan II uses a coding system
that consumes about half its effective
throughput, reducing its transmission rate
to an effective 9600-bps transmission.
Ardis will offer about 14,000-bps effec
tive throughput on its protocol when the
company begins installing its 19,200-bps
network this summer, with the first instal
lations scheduled for Washington, D.C .
"It could be years before there is a robust
offering out there," he said of CelluPlan
II. "But I see us [Ardis] interconnecting
to a number of networks, including Cellu
Plan II, if and when it emerges."
If the CelluPlan II technology is em
braced by the general public, the cellular
carriers could gain a substantial role in the
brave new world of personal digital elec
tronics.
-Ed Perratore

Palmtop-on-a-Chip: Just Add Memory
adem (San Jose, CA), a small com
puter chip-set designer, has introduced
a single-chip, palmtop "PC-on-a chip" de
sign that computer manufacturers can use
to quickly bring small, inexpensive palm
tops to market.
Yadem says the YG-230 Sub-Notebook
Engine is the first single-chip PC platfmm
for portable computers that supports the
latest industry standard for memory cards
and miniature peripherals. The YG-230
Sub-Notebook Engine will let computer
OEMs rapidly develop the new class of
personal digital appliances for the con
sumer-electronics industry.

V
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Yadem 's chip design incorporates an
8086-compatible 16-MHz NEC Y30HL
microprocessor into a single-chip device
that holds all the core logic required to
build a battery-powered, IBM-compatible
hand-held computer.
In a half-dollar-size package, the YG
230 Sub-Notebook Engine contains the
Y30HL processor integrated with an LCD
controller, which supports the CGA as
well as 400-line AT&T text and graph
ics standards, an internal keyboard scan
ner, and a built-in power management
unit.•
-Patrick Waurzyniak

NANOBYTES
In a further sign of consolidation
within the PC database market,
software giant CA (Computer As
sociates) will acquire Nantucket,
one of the leading developers of
dBase-compatible databases. CA
says development will continue on
Nantucket's Windows version of
Clipper, which is code-named
"Aspen." With Microsoft ' s acqui
sition of Fox Software, the move
leaves WordTech as the only
major dBase-compatible develop
er still independent. D
Lotus Development officials con
tinue to insist that its strategy re
garding databases is one of con
nectivity, not acquisitions. Jim
Manzi, Lotus's chairman, presi
dent, and CEO, recently told ana
lysts that the company·s research
indicates that
the lowest
growth poten
tial for PCs is
in the relational
database mar
ket. Manzi also
told BYTE that
while rival Mi
crosoft seemed
determined to
get a database
product one way or another, Lo
tus's strategy is one of connectivi
ty when it comes to the RDBMS
(relational database management
system) market. Stay tuned .... D

Ad Lib, the Quebec-based devel
oper of multimedia audio cards, is
restructuring under receivership.
At press time, it was unclear ifthe
company would release its Gold
I000 Stereo Sound Adapter (see
"The Sound of Gold," May
BYTE, page 58). D
After announcing its NB-SL/25C
color notebook, Epson has dis
continued it due to quality issues
associated with its new metal
insu lator-metal LCD screen (sec
Microbytes, December 1991
BYTE, page 42). The company
says it will still offer the mono
chrome version. •

DREASONS WHY
IORTECH IS ABEmR C++
THAN MICROSOFT OR BORlAND.
bit-bit-bit-bit-bit
bit-bit-bit-bit-bit
bit-bit-bit-bit-bit
bit-bit-bit-bit-bit
bit-bit-bit-bit-bit
bit-bit-bit-bit-bit
bit-bit

Let's face it,
PRODUCTIVITY the way of the
AWARD
future will be
Computer
applications
Language
that take adApril 1992
_ _ __ vantage of 32
THE BE.ST
bit processing
0F1991
speed and
PC Magazine memory opti
January 14, 1992
mization.
The new re
AWARD OF
DISTINCTION lease of OS/2
2.0 and the im
BYTE
January 1989
pending Microsoft
EXCELLENCE Windows NT are
AWARD
examples.
- - - - perfect
PC Tech
So, why wait?
Journal
Zortech C++~· lets
June 1988
you
develop full flat
----Afew more
model 32-bit under
reas(YflS why
DOS right now. While
others would have you
you should
st,art 32-bi t
wait for their 32-bit
programming
C++ compilers to ship
with Zortech
C++, today.
"some time this year."
1991

TonwTTOw's compiler, tnday.

Under 32-bit, the 64K and 640K
barriers are gone. You'll also get

simpler memory management,
access to 16 MB of memory, and
programs that run incredibly fast.
Only Zortech C++ from
Symantec delivers all that today.
Zortech is the leader in ship
ping 32-bit C++ technology. Our
commitment to cross-platform
support means there's no need
for re-training, re-evaluation of
tools, or additional costs for new
product, when you move among
platforms.
And our commitment to the
evolving ANSI standard and

''In PC WEEK Labs' t,est.s, it
di.stingui.shed it.selfwith a high
degree ofvrrrsatuity, errorfree
oprrration and efficient
code generation. "
PC WEEK, OCTOBER 14, 1991

support for leading third party
utilities, libraries, and other
tools, means your solution
options are completely open.
And will stay that way.
Ifs all in there.

Everything you need to start writ
ting C++ code for Windows, DOS,
and OS/2 1.x comes in one box, in
cluding editor, compiler, global
optimizer, debugger, linker, and
libraries. There's nothing else to buy.
So visit your dealer right now to
get the only 32-bit C++ compiler you
can buy today. Or call 1-800-554
4403 for an instant FAX Data Sheet
(enter 830).

Special Smarl Start Offer.
Start your 32-bit future with Zortech C++ today, get our comprehensive C++
video training course (a $249 value) for a special price. The course consists of 32
lessons on six video cassettes, tutorial disk, and 221-page workbook. Suggested
retail for Zortech C++ alone is s599~ Buy Zortech C++ before 7/31/92, and get
both for just J449~·call 1-800-228-4122, ext. 809-DRfor details.
©1992 Symantec Corporation. *Price good in U.S. and Canada only- quoted in US dollars. UOffer valid in U.S. and Canada only.

International phone: Canada,

l -800-4G5-2~oo;

Europe, 31 -71-3531 II; Austra lia, 2-879-6577; others, 1-408-252-3570. All lradema rks or register 

ed trademarks are those of their respective holders.
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SYMANTEC.

A company offirsts.
Not only was NEC the first
to introduce the fas/es/
spinning CD-ROM readers,
we also introduced the

first monitor color
control system and
'the first active

matrix color
notebook.

CsC

Computers and Communications

Call l-800- NEC-INFO. (in Canada: l-800-343-4418 .) Or via fax . call NEC Fa stf"ac1s !~ 1 l-800-366-0476. Rt!quest 23766 for CD-ROM.

The fastest
spmnmg
readers ever. The InterSecf"
CDR-74 and 84, only from NEC.
Now they not only have the
ability to access large amounts of
information quicker and easier

while maintaining the standard
150 kb/sec rate for audio tracks.
In other words, NEC's
InterSecf" CDR-74 and 84
with MultiSpin™ are the speed
champions of CD-ROM.
What's more, our CD-ROM

Looks like someone just discovered
CD-ROM with MultiSpin:
than ever before, but they provide
you with endless Multimedia
possibilities as well.

readers cover a range of price
and performance needs. Choose
from our external CDR-74 or

In fact, our MultiSpin tech
nology can transfer data at a
rate of 300 kb/sec. That's dou

internal CDR-84, with double
dust doors and socketed firm

ble the speed of any other
CD-ROM reader. And, our read
ers can play back video with
no pauses or lapses in motion . .
But what happens to audio?
Do human voices sound more
like beings from another planet?
Does music sound like a record
being played at the wrong
speed? Absolutely not. The
amazing thing about MultiSpin
technology is its ability to trans
fer data at twice the speed,

ware features. Or, if portability
interests you, choose our CDR
37. All meet MPC Marketing
Council guidelines for Multime
dia computing and are fully
QuickTime™ compatible.
So next time you hear the words
CD-ROM, think MultiSpin'.~
And remember: it's hot, it's fast,
it's only from NEC. And
=~~-you don't .want
to be the last
on your
block to get one.

Because + is the way you want to go.
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Battle of the Super
Spreadsheets
KENNETH M. SHELDON ·

Hot on the heels of Microsoft's recent an
nouncement of Excel 4.0 for Windows, B Or
land has released the first Windows version of
Windows takes on
its Quattro Pro spreadsheet. Both programs aim
Excel 4.0 for the title
to provide new, more powerful features, while
of king of the Windows making those features easier to use-no sma ll
task, given the sheer number of features these
spreadsheet mountain programs provide. After evaluating the ship
ping version of Excel and a prerelease copy of
Quattro Profor Windows, Ifound that each suc
ceeds in some areas and falls short in others.
For the past year, Microsoft has been investing much time and effort in its Us
ability Lab, watching novice users wrestle with programs and making changes
based on what it sees. Meanwhile, Borland has been emphasizing an object-oriented

Quattro Pro for

Screen 1: In Quattro Pro for Windows, spreadsheets are organized into Notebooks,
with labeled tabs that let you easily manipulate and consolidate your data. This
example shows Quattro Pro's Speed Bar, a user-defined Power Button, and
for111atting that was done using the Speed Bar.
40 B Y T E • JULY 1992

design approach for all its new programs.
The result? Two programs that, while
different on the surface, share many fea
tures. In fact, just about anything you can
do with one of these programs, you can
do with the other. It may not be as easy, but
you can usually do it. Both programs make
trade-offs between the vast number of fea
tures available and making those features
easy for you to understand and use.

Step Up to the Bar
Both Quattro Pro for Windows and Excel
4.0 have a push-button menu bar along the
top that lets you perform routine tasks (e.g.,
cutting and pasting and summing). Quattro
Pro's SpeedBar (see screen I) and Excel's
Toolbar (see screen 2) are remarkably sim
ilar, although each has some buttons the
other lacks.
The bar changes depending on what task
you're performing. Both programs let you
move and resize these bars, and Excel
automatically rearranges the buttons when
you do. (Borland says Quattro Pro will
have this feature by the time it's released.)
Also, if you drag a Toolbar to the top, bot
tom, or side of the screen, Excel snaps it
neatly into place there.
You can create new Toolbars and Speed
Bars. That process is much easier in Excel
4.0 than in Quattro Pro, and there's an
other major advantage: Excel lets you
change the standard Toolbars. (Borland
says that the shipping version of Quattro
Pro will also provide this feature.) You
don't like the choice of buttons or their ar
rangement? Excel lets you remove but
tons that you don't use, add buttons from
other tool bars, reairnnge buttons, or create
your own tools. For example, Quattro Pro's
SpeedBar provides a handy Best Fit button
that automatically changes the width of a
column to fit the longest entry in it. Ex
cel doesn't have such a button, but I was
able to quickly create one and add it to the
standard Tool bar in a matter of minutes.
The Quattro Pro SpeedBar also features
a Power Button tool. If you click on it,
you can add buttons directly to your spread
sheet, which you can then use to run
macros automatically. Excel has a Button
tool that does the same thing, but it's hid
den away on a Utility toolbar. Again,
though, you can easily add this tool to the
standard Tool bar if you like.

Such a Drag
Another feature shared by these programs
is the ability to drag and drop spreadsheet
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cells. You select an area with the mouse
and drag it to a new location (or hold down
the Control key to copy it). This is a useful
feature, but each program has its quirks.
Quattro Pro doesn't let you drag and drop
single cells; Excel makes you point to the
highlighted edge of the selected block,
which takes a little practice. (That may
be a feature, though; several times while
using Quattro Pro, I inadvertently moved
a block that I had previously selected.)
Beyond that, Excel has a few features
for entering and manipulating cells that
Quattro Pro doesn't. The most interesting
of these is AutoFill, which lets you type the
first entry in a series and drag the edge of
the cell to select more cells; Excel will au
tomatically fill in those cells with the ap
propriate data.
For example, if you type January, Ex
cel will enter Februar y , March, and so
on. Enter 1 in a cell and 3 in the next, and
Excel will automatically fill in the re
mainder of the selected block with a se
ries of odd numbers. You can do the same
thing with Quattro Pro, but it's not as
automatic; you have to use menus, which
isn't nearly as easy or as much fun.
Excel 's AutoSelect feature lets you au
tomatically select all the active cells in a
row or column. Then there's AutoFormat,
a standard Toolbar button that automati
cally applies one of several predefined for
mats to the current block of data. Either
program will let you do all this using pull
down menus and dialog boxes, but only
Excel automates the procedures, which
makes them especially easy for novices.

3-D: The Next Generation
For all Excel's features, there's one place
where Quattro Pro for Windows shines:
its organization of multiple spreadsheets.
Quattro Pro lets you group related sp1'ead
sheets into Notebooks, with tabs for each
spreadsheet. You can label the tabs and
use them to flip through or reanange the
spreadsheets. More important, you can
consolidate the contents of spreadsheets
merely by clicking and dragging across
tabs.
Excel has a similar, though less intu
itive, feature called Workbooks. Each
Workbook contains a Contents page from
which you can access the bound work
sheets, or you can click on icons to cycle
through them. The Notebook feature is so
simple and natural that you wonder why
somebody didn't think of it before.
Quattro Pro's other strength is its Menus
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- -  Bowman
-  Fleer
---Leaf
---score
- - - Topps
-  upper

Deck

Screen 2: The Excel 4.0 Too/barfeatures, among other tools, an AutoFormat button

that formatted this worksheet automatically, using a predefined format called
"co/OJjul 2. " The AllfoFil/feature created the titles in the month column. Note the
custom Too/bar that I designed, which contains tools that I found mvse(f using often.
on Demand feature : Point to any object
on the screen, click the right mouse button,
and up pops a menu with selections per
tinent to that object-much easier than
traversing layers and layers of pull-down
menus to perform a task. (You can still
use the pull-down menus if you prefer.)
Excel provides a similar right-button fea
ture, but it's just not as elegant as Quat
tro Pro's.
Also, each of Quattro Pro's Menus on
Demand features a help button, so you can
get context-sensitive help at any time. Ex
cel provides a special help button on its
Toolbar; click on it, click on a command or
screen object, and you'll get help.
Of course, the best help utility is no sub
stitute for a friendly inte1face. To this end,
Excel provides a few Wizard tools that
walk you through common tasks. Click on
the ChartWizard button, and Excel will
help you create a chait, step by step. While
Quattro Pro's SpeedBar has a Graph but
ton that will create a quick column graph
for you, it isn't immediately obvious how
to change that graph.
Manipulating graphs provides another
example of Excel's intuitive interface: It
lets you rotate three-dimensional graphs

just by clicking on and dragging them.
This is especially useful if you discover
that one series of elements is hiding the
elements behind it. This is a much more di
rect way to rotate a graph than Quattro
Pro's, which makes you go through a pop
up menu, enter viewing angles, and so
forth.

Entering Analysis
Once you have your data entered, both
programs provide a number of tools to let
you analyze it. Quattro Pro offers frequen
cy distributions, regression analysis, matrix
operations, and other functions. Excel's
Analysis Toolpak provides a number of
specialized functions that will appeal to
engineers: histograms, Fourier analysis,
and so on. Both programs let you perform
advanced "what-if" analyses with multiple
variables. Each also provides tools that let
you examine database information in a va
riety of ways.
To make this last task simpler, Excel
provides Repo1tWizard, which guides you
through the process of cross-tabulating
data. Both programs let you perform
queries to external databases, and both
support DOE links to other applications;
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Excel also supports OLE (Object Linking
and Embedding) links. I was able to link a
portion of a Quattro Pro Notebook to an
Excel Workbook, but Quattro Pro wouldn't

IMPRESSIONS

let me do the same thing in reverse. Note,
however, that I was using beta software;
this problem will probably be solved by
the time Quattro Pro is shipped.

THE FACTS
Quattro Pro for Windows

Excel 4.0 for Windows

$495

$495

System requireme111s:
Windows 3.0 or higher, 4 MB of RAM,
and a hard drive with I0 MB of free
space; a mouse is recommended.

Sys/em req11ireme111s:
Windows 3.0 or higher, 2 MB of RAM,
and a hard drive with 8 MB of free
space; a mouse is recommended.

Borland International, Inc.
P.O. Box 66000 I
1800 Green Hills Rd.
Scotts Valley, CA 95066
(408) 438-8400
fax : (408) 438-0839
Circle 1217 on Inquiry Card.

Microsoft Corp.
1 Microsoft Way
Redmond, WA 98052
(800) 426-9400
(206) 882-8080
fax: (206) 936-7329
Circle 1218 on Inquiry Card.

Two Super Spreadsheets
When Superman was created, he couldn't
fly. Soon a challenger superhero appeared:
Captain Marvel, who could fly. Superman
suddenly learned how to fly, and a legal
dispute led Captain Marvel into early re
tirement. Today, no one remembers when
Superman couldn't fly.
Comparing Excel 4.0 and Quattro Pro
for Windows is a bit like deciding whether
Superman or Captain Marvel is more pow
erful. These are both extremely powerful
programs, and neither one is through
adding features. Excel is still the Super
man of spreadsheets, but Quattro Pro's
features-especially its Notebook method
of organizing and connecting multiple
spreadsheets-make it a worthy challeng
er, one that will undoubtedly become more
powerful in future releases. •

Kenneth M. Sheldon is a co11s11lti11g edi
tor.for BYTE. He ccm be reached 011 BfX as
"ksheldm1."
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technology to software applications. The application program controls all the input and output
of data allowing data to be compressed or extracted to or from a ny device or area of memory.

I
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I
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I
I

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with
similar compression achieved by the popular PKz1P software, however the format used by
the compression routine is completely generic and not specific to the PKZIP file format.
• Application Controlled 1/0 and memory allocation for extreme flexibility.
Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed.
• Approximately 35K memory needed for Compression. 12K memory needed for Extraction.
• Compatible with most popular Languages: C. C+ +, Pascal. Assembly. Basic. Clipper, Etc.
Works with any 80x86 family CPU in real or protected mode. $295.00
• No runtime royalties.

-

-

RUNNING OUT OF EXPENSIVE DISK SPACE? 

PKz1p can help! PKz1P compresses your files to free up disk space and reduce modem
transfer time. You can compress a single file or entire directory structures with a single
command. Compressed files can be quickly returned to their normal size with PKutiZIP .

Software developers can reduce the number of diskettes needed to distribute their product by
using PKZIP . Call for Distribution License information.

_____________ _,
The included PKZIP utility lets you store
compressed files as a single self-extracting
.EXE files that automatically uncompresses
when run. Only $47.00

'
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9025 N. Deerwood Dr.
Brown Deer, WI 53223
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(414) 354-8699
· · ® Fax (414) 354-8559
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Circle 90 on Inquiry Card.

The Onlr 436SX IDth Vacancy
for Mulbple Upgrade Choices.

Multiple Choices
The AcerPower 48o~X is (]esigne(] to
protect your investment, allowing
you to upgrade your CPU easily --at

Triple the Power

the lowest cost possible -- to a

Other PCs let you double your CPU

The Easiest Upgrade

i480 Dr ~~,JJ,W ,~~ or mn
ooMHz*.

clock speed. But that's all. With

And upgrading is simple. Just

the uniqueAcer CPU upgrade

remove thecover, snap in the chip,

technology, you can triple your

replace the coverand turn on the

processmg power.

power. Your 48o~X automatically
detects themorepowerful CPU.

11

AcerPower 486~X is

The One &Only

designed to IH'otect

Acer is the first -- and only -

your i~1vest111ent and

companyto provide thisflexilile

The Lowest Cost·

Acer. Givingyou thepower you

u11grade path. No

upgrade technology.

There is alot of talk about

needtomorrow, today. For more

upgrades.Jut thefacts are that the

infonnation and your free

AcerPower 48o~X allows thelowest
cost CPU upgmlefor themarket.

upgrade hrochm·e,
"Protecting Your C.mnputer
hivestrnent ABuyer's Guide

more ohsolescence.

1-800-SEE-ACER
US and CANADA

Acer America Corporation
2641 OrcliardParkway
San Jose, CA 95134

\or.J th< l<tr L',om 1t~4mol i,.km11\; Nim lami>ml!J,,.J lttr \r,~, (, ~,lllio. Tur lnid In'"'~ . jlllj,.dD\m ".Jimnl;of lnid C.1~riuon.
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Circle 11 on Inquiry Cord (RESELLERS: 12).

to U1~radahlitf', call ns t~ay
at 1-800.SEE-ACER!
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Intel 14.4EX Modem.
The fastest way
to save money.
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ried.
The traditional modem is a
dying breed. And in its place comes
a new generation of products.
Introducing the Intel family of
fax.modems-a combination of our
award-winning modem technology
and SatisFAXtion@Board that brings

you a no-compromise mo
dem and fax in one. All for
about the price of a data
modem alone.
Our top-of-the-line
SatisFAXtion®Modem/400
is 50 percent faster than a traditional

© 1992 ln1el Corpora1ion. Sa1is F AX1ion is a reg is1ered 1rademark of Intel Corporation. For info m1a1ion faxe d direct ly 10 yo u,
ca ll l-800·525- 30 19 and ask fo r document 9990. For imern ationa l inquiries. call 1-503-629 -7354. In Eu ro pe. +44 -793 -431 155.

9600bps modem. Building
on the modem named
Editor's Choice by PC
Magazine-our 14.4EX
the Model 400 faxmodem
offers V.32bis compatibility
and V.42bis data compression as
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With children.
well as unequalled fax capabilities.
No ordinary modem comes close.
Three other children round
out Intel's faxmodem family. The
Model 400e is the powerful exter
nal brother to the Model 400. The
Model 200 offers exceptional fax

capabilities with less modem speed.
And the Model 100 is an excellent
value for first-time buyers.
So don't settle for just a modem.
For the ultimate performance, fea
tures and compatibility only Intel can
give you, tie the f axmodem knot now.

Circle 61 on Inquiry Card.

Experience our no-obligation, 14-day
test drive program. For the name
of the Intel Test Drive dealer nearest
you, call 1-800-538-3373, ext. 63.

infel.
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First of the
Red-Hot R4000s
BEN SMITH

I looked at. Despite all this power and the
fact that I'm running Unix, this is a com
fortable world. SG I's System V release
3.0 Unix (lrix) now uses a GUI based on X
Window System and Motif that makes
other GUis (with the exception of Hewlett
Packard's VUE) look like cold fish. There
is still much of the look of the old News
based Irix user interface, but this is trim
and fast. Also, it doesn't require you to
write in Display PostScript to make mod
ifications to your menus.

Processing Power
The Iris Crimson is more than a color change for
midrange Unix-based graphics workstations
fromSGI (Silicon Graphics, Inc.). I got an ear
Crimson lights the
ly look at the Crimson, which is the first system
flame for the R4000
with the new 64-bit R4000SC RISC processor
from
Mips Computer Systems. The Crimson
processor from Mips
also sports the highly configurable graphics en
gine, Elan. Even though the basic machine costs
three times more than an Intel-based workstation, it has eight times the perfor
mance. But most important, the R4000-based Crimson is the first of a new gener
ation of SGI computers.
There is a world of difference between Unix-based and PC-based workstations.
The most notable difference is in computational capabilities. Even though both
categories may be single-seat computing craft, Unix machines feel like jet fighters,
and PCs feel like small (and safe) single-engine private aircraft. The Iris Crimson
is the F-15, scorchingly fast and highly sophisticated. When it's configured with
out any graphics processors, you can use it as a workhorse file and compute serv
er, but would you want to strip out an F-15 so that you could use it to haul cattle?
Running a Crimson with the Elan board gives me the feeling that I'm three
dimensional graphics combat ready. I feel invincible with the Crimson/VGXT that

Silicon Graphics'

The Iri s Crimso11 i11froduces the R4000 processorfrom Mips Computer Systems a11d
Silicon Graphics' Elan graphics card.
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SOI is the first computer manufacturer to
actually get an R4000-based computer out
the door. As a result of the merger of Mips
and SOI, it may also be the only one that
succeeds with this significantly different
RISC processor. Now the company con
trols its own future by controlling the de
sign of its CPUs.
The R4000 is significantly different
from the R3000 (the CPU in the rest of
SGl's workstations) because it is a full 64
bit processor and uses superpipelining
an internal clock cycle that is twice as fast
as what the rest of the circuitry sees. On the
Crimson, the CPU appears to the bus as a
50-MHz (the external clock speed) chip,
but internally it's cranking at I 00 MHz.
Superpipelining allows faster CPU pro
cessing while maintaining a clock speed
that memory and other devices can easily
live with. Because the R4000 will run the
32-bit R3000 binaries without modifica
tion, a performance gain is achieved even
without recompiling.
The R4000 can be viewed as having
three major logical units integrated on the
same chip: the integer execution unit, the
FPU, and the MMU (memory manage
ment unit). To produce even more pro
cessing throughput, the Iris Crimson uses
the SC model of the R4000 processor,
which means that it supports secondary
data caching. There are 8 KB of instruc
tion-cache memory and 8 KB of data
cache memory integrated on the R4000.
The Crimson has I MB of secondary
cache memory (external from the CPU
chip), which communicates with the
R4000 over a 128-bit-wide inte1t·ace. (The
R4000SC chip has 447 pins .) Both the
primary and secondary caches are write
back. This all m ea n s that the super
pipelining is more 1ikely to work at its full
capacity.
It's likely that the R4000 processor will
soon be the core of all computers from
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SGI. Because R3000 code will run on the
R4000 without modification and with
some significant improvement in perfor
mance, this is an easy upgrade. The real
performance gains for programs that use
large data sets will be realized as the ap
plications and operating system use the
full 64-bit characteristics of the R4000.

More Than Just the CPU
SGI manages to wring more perfonnance
from Mips processors than anyone else
because of the work the company put into
taking full advantage of every aspect of
the CPU. The Crimson design has man
aged to maintain high performance while
keeping manufacturing costs low as a re
sult of SG I's proprietary ASIC (applica
tion-specific IC) designs: an R4000SC
to-Crimson bus interface ASIC, an
R4000SC-to-memory interface ASIC, a
Crimson bus-to-memory interface ASIC,
and four DRAM-control AS!Cs.
The Iris Crimson is enclosed in the same
chassis and backplane as the Iris Power
series (26 by 21 by 29 inches), in great
contrast to the little Iris Indigo. On the out
side, the most obvious attribute is the deep
crimson case. On the inside are four VME
bus slots.
The memory configurations start at 16
MB and can go up to 256 MB of RAM,
and from 780 MB to 3.6 GB (gigabytes) of
RAM on an internal disk. (For really large
data sets, you can use external enclosures
to expand to up to 48 GB of disk space
which is one of the advantages of a 64-bit
system.)
·
The unit has four RS-232 ports (ex
pandable to six). There is a thick- or thin
wire Ethernet interface (expandable to
three); options include Token Ring, HPPI
(High Performance Peripheral Interface),
and FDDI (Fiber Distributed Data Inter
face). Two SCSI channels are standard (up
to eight, optionally), with up to four drives
per channel. You can also add up to four
IPI2 channels (with up to eight drives per
channel), a standard IEEE-488 parallel
port, and a Centronics parallel port.
I'd want the optional CD-ROM drive
to install additional software and system
updates, as well as the 8-mm DAT (digital
audiotape) for backups. You can configure
the Crimson as a stand-alone workstation
or as a server. There is no question that it
will replace the Personal Iris (with a Mips
R3000 processor) series. It is priced in the
same range but offers more options and a
greater range of configurations.

IMPRESSIONS

Elan Graphics Board
You can configure the Crimson without a
graphics coprocessor (3-D graphics is done
in software) or, for the very highest per
fonnance, with the high-end VGXT graph
ics system. Without a graphics board, the
Crimson/Seiver makes a good file server at
a base price of $27,900.
The Crimson/Entry ($29,900) will give
you an impressive 375 ,000 3-D vectors
per second, 80,000 3-D polygons (flat
shaded, unlit triangles) per second, 8-bit
color, and z-buffering in software. (For
comparison, the $28,000 Turbo Graphics
Personal lris/35 yields only 219,000 3-D
vectors per second, but it does give 52,000
3-D polygons per second.)
SGI is now shipping its important new
graphics processor, the Elan, for every
thing from the Indigo up through the Crim
son. Although it's not cheap ($15,000 to
$22,000), the Elan board provides tremen
dous 3-D graphics power, with 24-bit col
or and z-buffering, four-stencil bit planes,
four overlay and four window-clipping ID
planes, I million vectors per second, and
370,000 3-D polygons per second.
Nearly every important 3-D effect (ex
cept ray tracing and radiosity) is done in
hardware on the Elan board. At the low
end, the board maintains all pixel loca
tions as fractions even though they must be
resolved to integers when being displayed.
This feature, suhpixcl positio11i11g, prevents
jitter during real-time animation and sup
ports the hardware antialiasing for lines
and points in motion. The board's weight
ed blending is useful for antialiasing and
also for creating a depth-of-field effect,
motion blur, soft shadows, fog, and haze.
The Elan graphics engine generates
lighting effects for eight local light sources
and will generate Phong lighting effects
(i .e., highlights) while smoothing polygon
descriptions of smooth surfaces. For ei
ther side of a surface, I was able to de
scribe its light emissivity (i.e., glow) and its
ambient, diffuse, or specular reflectivity
(i.e., shininess), as well as its transparency.
In addition, the hardware will apply tex
ture maps to any surface. I could tell it to
apply the texture so that it stayed "stuck"
to the surface as the object moved or so
that the texture stayed fixed to my viewing
position to let surfaces move through it
an effect similar to someone dancing in
the image light beam of a slide projector.
I could also specify that this texture be ap
plied to an invisible sphere surrounding
the center of my view of an object. What I

saw were the reflections of the texture on
the surfaces of my objects-a sort of poor
man's ray tracing, but in real time.

The Evaluation Unit
The Crimson/VGXT that I evaluated has
128 MB of RAM and 780 MB of disk
space. The price tag is $110,900. This is
the most powerful and expensive system
that BYTE has ever evaluated.
The VGXT graphics system provides
48-bit color with 24-bit z-buffering, I mil
lion vectors per second, and 180,000 poly
gons per second. This is the very high end
and represents $72,000 of the total price.
(This is the price of real-time photo
realistic 3- D graphics.) When you watch
smooth-surfaced buildings and aircraft and
solid, texture-mapped mountains roll by
in a real-time simulation of flying an F
l 5, you can truly appreciate this graphics
hardware. You can walk through an ar
chitectural rendering or dive into the struc
ture of a brain that is being rendered from
MRI or CAT-scan data-all in smooth real
time.
But even without all the fancy and ex
pensive graphics, the Crimson shows some
astonishing results. The Iris Crimson ran
BYTE's Unix benchmarks with the high
est indexes of any machine we have tested.
It had a Double-Precision Floating-Point
index of 8.6 and a Dhrystone 2 index of
4.7-that's 104,327 dhrystones per sec
ond. The overall average of the six BYTE
indexes is 6.3 times that of a Sun Sparc
station !PC, the baseline machine. These
results are higher than those for the HP/
Apollo 720 (which has an average index of
4.3) and almost as high as the results for
the IBM RISC System/6000 950 (an av
erage index of 8.3, which is achieved by
very fast file I/0 through massive disk
caches).
You don't need this kind of processing
power for a business workstation, but you
surely can use it when you are doing large
and complex 3-D data analysis and visu
alization. And without the graphics-pro
cessing boards, the Crimson makes an ex
cellent and affordable depm1ment compute
server or even a file server.

It Is Important
True, the Iris Crimson is an ideal machine
for medical research and data visualiza
tion, molecular modeling, remote-sensing
data analysis, finite-element analysis, and
other computing -intensive applications.
But it is even more important as the herald
JULY 1992 • B Y T E
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of future R4000-based systems, from SGI
and other vendors.
For SGI, the R4000MP (the multipro
cessor version) is logically the processor
for a new line that will outperform the
company's Power series. In addition, as
chip manufacturing improves, simple
improvements to the R4000 will greatly
increase its already phenomenal perfor
mance; the cache sizes can increase, and
the processor can be sped up. All this will
be under the control of SGI by the end of
this year. Competition will come from the
RISC System/6000 (IBM's high-end ver
sion still has a four-chip set), the HP/Apol
lo PA-RISC, and DEC's Alpha. SGJ holds
all three fairly closely, whereas Mips pro
cessor designs are licensed to several IC
manufacturers and are thus much more
available.
The CPU is only part of the story in the
world of real-time 3-D graphics systems.
SGJ continues to reach out with new de
signs like the Elan board that will spread

,.
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development costs over its entire line of
computers. The excellent engineering and
pe1formance of the Iris Crimson and the lit
tle Indigo are responsible for SGI's being
recognized for more than 3-D graphics
workstations. TI1e company is now carving
out a piece of the market for general-en
gineering and office workstations. The
merger with Mips has thus ensured SGJ's
foothold.
My overall impression of SGI's Iris
Crimson is that it's a machine for very se
rious work. The Crimson is sturdy and
very fast. As applications are developed
for its 64-bit power, it will become known
for being not only the first such machine
but also one of the finest affordable 64
bit computers.•

Ben Smith is a BYTE technical editor and
the author of UNIX Step-by-Step ( H. W.
Sams, 1990 ). You can contact him on BIX
as "bensmith" or on Internet at ben@
bytepb.byte.com.

Crimson/Entry
$29,900
Crimson/Server
with 16 MB of RAM and 3.6 GB
of RAM on internal disk, $27,900
Crimson/VGXT
wi th 128 MB of RAM and 780
M B o f d is k space, $ 11 0,900
Elan
$15,000 to $22,000
Silicon Graphics, Inc.
2011 North Shoreline Blvd.
Mountain View, CA 94043
(4 15) 960-1980
fax: (415) 96 1-0595
Circle 1210 on Inquiry Card.
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Choose the
memory manager
Microsoft chose.
M
CIC++

icrosoft® includes just one memory
manager with their revolutionary new
7.0.
It's the memory manager that earned
PC Magazine Editors' Choice for 1992,
the BYTE Magazine Award of Merit, and
unqualified praise from
' InfoWorld and PC Week.
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THE FACTS

maximum memory without using risky "magic
tricks." The only one that works with total
reliability under every major memory spec, includ
ing DPMI, VCPI and EMS.
Which are all good reasons to make the same
choice in memory management yourself 
386MAX® 6 for PC compatible 386 and 486 systems,
or BlueMAXT" 6 for all 386 and 486 IBM PS/2s.
See your dealer
or call toll-free.

1800
8Z7• 0486
•
•
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The IntelligentMemory Managers™
· :.
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© 1992 Qualitas. Qualitas, 7101 Wisconsin Avenue, Suite 1386, Bethesda, MD 20814. All company and product names are trademarks or ref!istered
trademarks oftheir respective oumers. System Requirements: Any 386, 386SX, 486 or 486SX PC or PS/2, min. 256K of extended memory, DOS
3.0 or higher, and hard disk drive. (386MAX also supports 286 machines with Shadow RAM, or any PC with EMS 4.0 hardware with 256K
memory. Feature availability and memory recovery mayvaryon these systems.)

Circle 91 on Inquiry Card (RESELLERS: 92).
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Gateway 2111111 e11111loyees were photogrn11hed.for the s1m1111er
fun ad at Atokad !'ark in South Sioux City, Nebrmka.
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ll he results are final-

all those
thoroughbred "favorites" outdistanced by a simple,
determined, black-and-white cow.
There "s a big payoff for you if you picked Gateway 2000.
You get a 4uality, high-performance system with the number
one customer satisfaction and reliability ratings in the
industry, according to PC Mogo:i11e readers in the 1992
service and reliability survey.

You get old
fa\hioned. personal
service from friendly.
Midwestern people. And
you get the best price in the
industry. too 1 How can you beat
that' 1 You can't!
Browse through our annual
summer fun ad. New this month
is our HandBook portable, plus
several great software offers for

\

Gateway 2000 customers. Then
give us a call. When you put
your money on
Gateway 2000,
you're guaranteed to
come out a winner.

,
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2000 NOTEBOOKS
PuT You IN RACING FoRM
GATEWAY

The Nomad Series
Our small, lightweight Nomad notebook computers let you take desktop computer perfor
mance anywhere you go. Nomad models come with VGA graphics, a FieldMouse"' (portable
pointing device), built-in floppy drive, and an 80 or I20MB hard drive, depending on the model.
Apatented power-management system gives you hard-to-beat battery life benchmarks - over
six hours of operation from a single battery on the 25MHz 486DX system'
The Nomads have a bright, crisp, backlit, I0-inch triple supertwist VGA screen - resolution
is 640 x480, 64 gray scale, on the LCD. With simultaneous video, you can also display on an
external monitor.
All rhe.H'./c'atures ... and the Nomads are made in the U.S.A.'

Nomad 325SXL $1995
25MHz, 386SXL processor I 2MB RAM I 80MB hard drive

Nomad 420SXL 1 $2795
20MHz, Intel® 486SXLP processor I 4MB RAM I 80MB hard drive
Nomad 425DXL 1 $3495
25MHz, Intel 486DXLP processor I 4MB RAM I I20MB hard drive
For The Power User On The Go
Nomad Combo 1 $3995
Since the Nomad 425DXL has all the power of a486DX desktop system, it's the ideal
portable/desktop combination system! Save with this combo package!
Combo Highlights: Nomad 425DXL I 15" Crysta!Scan 1572FS color 111011itor I program
111able 124-key Any Key"' keyboard

The HandBook'"
If you like to travel light, you can't go wrong with the HandBook. It weighs only 2.75
pounds and 111easures roughly 6 x 9 inches - s111aller than this magazine! Yet it has 286-class
performance and real PC features including a bright, backlit screen, a bonafide 40MB hard drive
and a co111fortable keyboard (no chiclet keys). Downloading information fro111 your HandBook
to your office computer is easy with the serial cable and file transfer software provided.
HandBook 1 $1295

For The Executive On The Go
HandBook Combo 1 $3995
Combine the portability of our HandBook with the power of our 33MHz 486 desktop syste111
with com111unication capabilities - and you have aterrific combo, Gateway value-priced!
Combo Highlights: HandBook with 2.400 bps external 111ode111 and co111111unication software
I 33MHz 486DX system with I20MB IDE hard drive I TelePath'" fax/modem package
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GAIN THE
WINNING EDGE WITH
486 PERFORMANCE
Gateway's powerful 486 models give you the winning margin!
And when you recap our recent price reductions and compare
feature-for-feature against the other runners, you'll find you won't
even have to play your hunches - Gateway 2000 is the odds-on favorite.

25MHz 486SX

1 $1995
At $1,995, our486SX/25 is the hottest
value on the market. With this system
you get 486 technology, including an 8K
internal cache and burst mode, at a 386
price. And besides being faster than any
386 on the market, the 486SX/25 is
upgradeable to 50MHz if you need
increased performance in the future .
System Highlights: 4MB RAM I 200MB
Western Digital IDE hard drive I
ATl'" Graphics Ultra I 14"
CrystalScan 1024NI VGA
color monitor, up to 1024 x
768 non-interlaced resolution
I desktop model is standard

33MHz 486DX
$2495

I

We recently increased
performance and lowered the price
of our best-selling, award-winning
486DX/33 by adding an ATI Graphics
video card with a graphics coprocessor. At
$2,495, the price/performance ratio on this machine is hard to beat. Plus, it's an upgradeable PC.
You 'II be able to switch to 66MHz later this year. System Highlights: 64K cache RAM
I 4MB RAM I 200MB Western Digital IDE hard drive I ATI Graphics Ultra I 14" CrystalScan
I024NI VGA color monitor, up to 1024 x
768 non-interlaced resolution I desktop
model is standard

-········
SOMHz 486DX2 1 $2795
Gateway 2000's new 486DX2/50 systems, ISA and EISA, incorporate Intel's speed doubler
technology. The internal core of the DX2 processor executes at 50MHz while communicating with
the external memory bus at 25MHz. Our benchmarks show a 35% increase in performance over a
33MHz 486DX PC.
The high-performance ATI card is standard on the 486DX2/50 as well, plus this system incorpo
rates our new RIDE technology for faster disk operations. RIDE stands for Rapid Integrated Drive
Electronics. RIDE technology takes advantage of our new
system BIOS that allows the drive to transfer bigger data
blocks at one time. Our Coretest benchmarks show large
block disk-to-memory operations are over 30C/r faster with
RIDE. For example, you 'II notice the increased performance
whenever you type WIN at the system prompt, or when you
double-click on an icon in Windows. It's much faster. Our
product marketing director claims the 486DX2/50 with the
ATl video card and RIDE is the fastest personal computer
he's ever used!
System Highlights: 64K cache RAM I 8MB RAM
I 200MB Western Digital IDE hard drive with RIDE BIOS
I ATl Graphics Ultra I 14" CrystalScan 1024NI VGA
color monitor, up to 1024 x 768 non-interlaced resolution
I desktop model is standard

EISA SYSTEMS
Our product line includes two EISA systems 
a 33MHz 486DX and a 50MHz 486DX2. Both EISA
systems now come standard in a floor-standing tower
model, and include large, fast SCSI drives and EISA
SCSI controllers. RAM cache is expandable to
256K. The 486DX/33 EISA will be upgradeable to 66MHz later this year.
System Highlights: I28K cache RAM I 8MB RAM I 340 MB Maxtor® SCSI hard drive
I 32-bit EISA SCSI controller I 16-hit Diamond Speedstar Plus SVGA graphics with I MB
I 14" CrystalScan I024NI VGA color monitor, up to I024 x768 non-interlaced resolution
I lloor-standing tower model is standard
486DX/33 EISA I $3795 (Upgradeable to 66MHz later this year.)
486DX2/50 EISA I $3895
Gateway 2000 systems come fully configured with all the performance features you want, including
two lloppy drives, a programmable 124-key Any Key keyboard, a Microsoft®mouse, MS DOS~' 5.0,
Windows:"3. I and your choice of one application software option. See the back pages of this ad for
complete configurations and information about software options, upgrades and peripherals.
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THE GATEWAY
TEAM Is BEHIND
You ALL THE WAY
T here's a full team of dedicated service professionals
standing behind your Gateway 2000 system. Inf act, a
recent PC Maga:i11e reader survey proved Gateway the clear
winner in service and reliability. We whizzed past all the
contenders when PC owners were asked, "How likely would
you be to buy the same brand system again?" The survey
also rated Gateway Number-One in overall system
reliability, and we were in the Top Five for tech support and
repair service.
Whenever you call our sales number, you get a friendly,
human voice - a helpful representative to provide you with
information. In our customer support department, we have
over 200 people on-line to supply free technical support for
the life of your machine. They're experienced, rigorously
trained and tested and ever patient, friendly and he Ipful.
You 'll see why we say "you've got a friend in the business"
at Gateway 2000.

In our company mission statement, one of our stated
objectives is to exceed customer expectations in quality,
service and value. This objective is a personal challenge to
each of us at Gateway. We know how important service is
to you, which is why we're constantly striving to provide the
best in the business.
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GATEWAY

2000 ADDS A BONUS PAYOFF

Choose Your Software Option

Option #6-Tlze Windows Programmer Pack

With the purchase of any Gateway 2000 computer system,
you receive your choice of one application software option at no
additional cost. We 'II install your software on your hard drive,
optimally configured for your system and Windows, and provide
master diskettes and manuals. You may also purchase a second
application software option, pre-installed, at extremely
competitive prices.
Installation and setup errors are responsible for over one-third
of all software problems. You can eliminate that possible source
of problems by purchasing your system from Gateway with soft
ware pre-installed, tested, and ready to run the moment your
system arrives. Add that advantage to the hard-to-beat prices,
and Gateway is the only logical choice for PCs and software!

I Includes everything you need to create programs for
Windows: Microsoft Q11ickCfor Windoll's '." Windo\\'s Control
Del'elop111e111 Kit"', Windoll's Help Compiler"' and Windows
Progra111111ers' Online Reference':'

Cltnnse nne of the folloll'ing application softll'are optio11.1:

The following applications are only available with the
purchase of a system, pre-installed, or to Gateway customers.

Option #I-Microsoft Excel/or Windows "' 4.0
I New version of this powerful spreadsheet. includes online
help forlot11s /-2-J®users

Option #2-Microsoft Word for Windows'"2.0
I Best-selling word processor for Windows. New version 2.0

adds on line help for WordPerfect®uscrs

Option #3-Microsoft PowerPoint for ttfodows'"2.0
I Easy-to-use desktop presentations program creates hig h-quality
overheads and 35mm slides

Option #4-Borland9 Paradox 3.5
I The award-winning database from Borland

Option #5-Tlze Entrepreneur Pack
I Includes the latest Windows versions of Microsoft Wort('
integrating word processing. spreadsheet, and database in one
easy-to-use program; Micrnsoji P11h/islter,"' for creating page
layouts; Micrnsof1 Money,"' to help you write checks, set
budgets, track expenses; PLUS an
Elllertain111e/I/ Pack with eight games.
including Tetris®

Option #7-Microsoft Project/or Windows'"J.O
I Flexible and easy project management program

NOTE: If you would rather replace an above option with
Microsofi Ofji'('(J'. ' it is available for $175. This package
includes Word/or Windoll's, Excel and PowerPoint.

New! Second Applications
At Great Prices!

Central Point®
Anti-Virus 1.2
For Windows
Central Point Anti-Virus
provides the most comprehen
sive virus protection for both
corporate and single-user
environments. Easy to use and
transparent, its automatic
operation provides total virus
protection and advanced
protection against unknown
stealth viruses. I $75

001·VIRUS
FOR 111;.;nows

:•

Central Point Backup'"
7.2 for Windows
Thi s is the first reliable,
easy-to-operate backup program to
oiler full-featur ed DOS and
Windows applications in one
package I $75

Central Point Commute

BACKUP - !
FOR WINDOWS

The Norton Desktop'"2.0 and
Prisma
Your Way
2.0 For
Windows
Norton Desktop
is a complete file
management and
utilities program
for Windows. It
visually integrates
file and group
management with an
extensive collection of Peter
Norton's best utilities. Your Way is a personal time and
contact management system for Windows fromPrisma,
including card file. task manager, report, calendar and call
management functions. I $95

These <!tfc'rs include rhc idc111ical applicarions conraincd in
rcwil packages hur ll"ill nor include rhc rcrail ho.r. You gcr
all nwsrer diskcrrcs and manuals, shrink-wrapped and
packaged in a Galcll'ay 2000 ho.r.

;

Whether you 're running Windows or DOS, Commute lets
you take remote control of your personal computer with
complete security. Transfer files ~uick ly between PCs using
Commute 's advanced continuous data compression system and
reduce transmission time up to 50%. I S49

Peripherals
The Gateway 2000 Telepath'"Fax/Modem
The Gateway 2000 TelePath is a 14,400 bps modem,
V J2bis, with 9,600 bps fax capability. The TelePath comes
with WinFaxPro ;" Crosstalk"' for Windows, Qmodem"' and a
free 30-day basic services CompuServe®membership - all for
only Sl95!
I Fax mode: V.1 7, V.29 and V.27ter
I Data mode: VJ2bis, V.32 , V.22bis, V.22, V.2 1, Bell 212A
and I03, V.42 and MNP 2-4 error correction, V.42 bis/MNP 5
data compression

The 15-Inch CrystalScan 1572FS
The 15-inch Crysta!Scan color monitor has a flat , square,
non-glare screen to reduce distortion around thecorners and
provide edge-to-edge display area. The CrystalScan I572FS is
an upgrade optiononly with the purchase of a 386DX or 486
system for an additional S195. (Availability is limited.)

Sorry- we sell peripherals only wirh rhe purclwsc o(
a Garrn·ay 2000 sysrcm, or ro people ll"ho arc already
Garcll'aV 2000 rnsromers. For f(1sresr service, call our new
direcr line.fi>r rhe Co111po11e11t Add-011 Division: 800-252-3333.
Please hm·e your rnsromer ID handy ll'hen you call.
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GATEWAY 2000 WINNERS CIRCLE
HANDBOOK'"

NOMAD 325SXL

I 286 Class Performance
I JMB RAM
1 40MB Hard Drive
I Backlit 7.6" CGA Screen
I Size 5.9" x 9" x 1.4", 2.75 Lbs.
1 4-Hr.* NiMH Battery &Charger
I I Parallel/I Serial Port
I 78-Key Keyboard
I DOS. File Transfer Software &
Serial Download Cable
I Introductory Bonus Pack
I Carrying Case

NOMAD 420SXL

I 25MHz, 386SXL Processor
1 2MBRAM
I I.44MB 3.5" Drive
I 80MB IDE Hard Drive
I Backlit 10" VGA Screen, 64 Grays
I Simultaneous Video with 256K
I Size 8.5" x 11" x 1.8", 5.8 Lbs.
I 7-Hr. * NiCad Battery &Charger
I I Para.llel/I Serial Port
I 79-Key Keyboard
I FieldMouse"' Pointing Device
I MS DOS® 5.0 &Windows'" 3.1

$1295

NOMAD 425DXL

I 20MHz, Intel°" 486SXLP Processor
1 4MBRAM
I I.44MB 3.5" Drive
I 80MB Hard Drive
I Backlit IO" VGA Screen, 64 Grays
I Simultaneous Video with IMB
I Size 8.5" x 11" x 1.8". 5.8 Lbs.
I 6-Hr.* NiCad Battery &Charger
I I Parallel/I Serial Port
I 79-Key Keyboard
I FieldMouse Pointing Device
I MS DOS 5.0 and Windows 3.1

$2795

$1995

I 25MHz, Intel 486DXLP Processor
1 4MBRAM
I I.44MB 3.5" Drive
I I20MB Hard Drive
I Backlit IO"VGAScreen,64Grays
I Simultaneous Video with IMB
I Size 8.5" x 11" x 1.8", 5.8 Lbs.
I 6-Hr.* NiCad Battery &Charger
I I Parallel/I Serial Port
I 79-Key Keyboard
I Field Mouse Pointing Device
I MS DOS 5.0 and Windows 3.1

$3495

DESKTOPS ~~~~~~~~~~~~~~~~~~~~~~~~~~

25MHz486SX

25MHz 386SX
I Intel 386SX Processor
1 4MBRAM
I 1.2MB & I.44MB Drives
I 80MB I7ms IDE Cache Drive
I 16-Bit SVGA with 5 I2K
I 14" CrystalScan I024
Color VGA Monitor
I I Parallel/2 Serial Ports
I 124-Key Any Key'" Keyboard
I Microsoft®Mouse
I MS DOS 5.0 and Windows 3.1
I Choice of Application Software

I lnte1486SX Processor
1 4MBRAM
I I.2MB & I.44MB Drives
I I20MB I5ms IDE Cache Drive
I ATI 1" Graphics Ultra Video
I 14" CrystalScan I024NI
Color VGA Monitor
I I Parallel/2Serial Ports
I 124-Key AnyKey Keyboard
I Microsoft Mouse
I MS DOS 5.0 and Windows 3.1
I Choice of Application Software

$1595

$1995

50MHz486DX2

50MHz 486DX2 EISA

I lntel486DX2 Processor
I 64K Cache RAM
1 8MBRAM
I I.2MB & I.44MB Dri ves
I 200MB I5ms IDE* Cache Drive
I AT! Graphics Ultra Video
I 14" CrystalScan I024NJ
Color VGA Monitor
I I Parallel/2 Serial Ports
I 124-Key Any Key Keyboard
I Microsoft Mouse
I MS DOS 5.0andWindows3.1
I Choice of Application Software

$2795
*£11/ia11crd IDE wirli RIDE(Rapid
lilregr• ledOri re Elec1ro11ics)

8

I Intel 486DX2 Processor
I I28K Cache RAM
1 8MBRAM
I l.2MB & I.44MB Drives
I 340MB I5ms SCSI Cache Drive
I 32-Bit EISA SCSI Controller
I 16-Bit SVGA with IMB
I 14"Crysta1Scan 1024NI
Color VGA Monitor
I I Parallel/2 Serial Ports
I 124-Key AnyKey Keyboard
I Microsoft Mouse
I MS DOS 5.0 and Windows 3.1
I Choice of Application Software
I Tower Model is Standard

$3895

5 2 3

33MHz486DX
I lntel486DX Processor
1 64KCacheRAM
1 4MBRAM
I l.2MB & l.44MB Drives
I 200MB I5ms IDE Cache Drive
I ATl Graphics Ultra Video
I !4"Crysta1Scan !024NI
Color VGA Monitor
I I Parallel/2 Serial Ports
I 124-Key AnyKey Keyboard
I Microsoft Mouse
I MS DOS 5.0 and Windows 3. l
I Choice of Application Software

$2495
OTHER SYSTEMS
I Other systems in our product line:
I6MHz 386SX, 20MHz 386SX,
25MHz 386DX, 33MHz 386DX,
33MHz 486DX EISA. Call for details
and pricing.

* Batrerr life 11·as 111ea.wred using
PC Magazine's Ballen· R1uuloll'n Tes/
ll'illt pmrer 111111wge111en1 enahled. Arnwl
re.rnlrs 111ar rarr depending on
configurarion and ap1Jlicario11.1.
All prices and crmfigurario11.1 are
suhjecr 10 clta11ge ll'illtour 1101ice. Prices
do 1101 include sltipping. Co111ponenrs,
pl'l'iplterals and sof/\rnre are sold only
1ri1lt rll<' purcltase o( a n·s1e111. or 10
rnsrm11ers 11'110 already mr11 Gatell'ay
2000 srs1e111s. So111e li111i1111ions 11pplr.
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Born-Again
Compaq?
ED PERRATORE

Down but hardly out, Compaq has fired its own
salvo at the many smaller companies that have
PC market's lower half chipped from beneath at its market share. The
company is betting the farm on a daring offen
with typical pride,
sive comprising three new notebooks, en
hancements
to the existing Deskpro/M line, a
atypical price
new Desk pro/I line for midrange needs, and
the greatest departure of all-a new Pro Linea line with Iist prices beginning under
the magic $1000 mark.
Compaq has renegotiated many agreements with compo
nent vendors-resulting in many parts being dual-sourced
to induce competition that prevents any single component
from increasing unit pricing. The company has also streamlined
its manufacturing and assembly procedures to address the bot
tom line: Compaq intends to produce the new models at the
fastest possible pace while still maintaining quality. The on-site
factory hopes to meet anticipated demand by producing one
ProLinea system per minute.

Compaq discovers the

Don't Call It Multimedia
One exciting innovation is an integrated
feature called business audio, the result of
a joint. venture among Compaq, Analog
Devices, and Microsoft. Called thus to dis
tance it from the oft-criticized and typi
cally less specific multimedia, business
audio will let you embed speech and oth
er sounds-represented by an icon-into,
say, an Excel spreadsheet. This audio clip
could be a spoken request that the next
user check certain figures. If the spread
sheet details a successful year's profits, it
might be the fourth-movement theme of
Beethoven's Fifth Symphony. Other pos
sible uses include dictation for transmis
sion across a network, training on a variety
of levels, and presentations enhanced with
voice or music. Call it a poor man's Next
computer. .. but the Desk pro may be lis
tening.
In the Deskpro/I PCs and the newer
Deskpro/M PCs, Analog Devices' dual-

The l's Have It
Compaq's answer to calls for further reductions in Deskpro/M
pricing is the Desk pro/I line. The five ISA-bus slim-line mod
els range from 25-MHz 386DX to 66-MHz 486DX2 config
urations, offer three horizontal slots, and integrate the QYision
1024- by 768-pixel graphics accelerator with 512 KB of
VRAM (video RAM), which is expandable to 1 MB if you
want 256 colors at high resolution. An Intel 387 socket and a
fast 16-KB four-way set-associative cache will ship with the
25- and 33-MHz 386 models. An optional 64-KB cache can ac
company the 25-, 33-, and 66-MHz 486 products for increased
performance over the 8 KB you get with the processor.
The Windows-bundled Deskpro/I models demonstrate the
international splash Compaq wants to make: Windows comes
preinstalled for five languages. An automatic routine will ini
tially have you select one, delete the other files, and reconfigure
Windows.
Because the Deskpro/I models can accept any Intel pro
cessor's pin-outs, you can freely upgrade them. A single switch
bank shuts off the 386 processor and cache controller so you
can swap out the old CPU. Compaq's dream is that you'll in
stall this old CPU-say, a 33-MHz 386-into a Deskpro/I
25-MHz 386 model to keep things in the family.

The Compaq Prolinea 3/25s is one of two 25-MHz 386SX
models intended for users with limited budgets and experience.
JULY 1992 • B Y T E
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channel AD 1848 chip will handle stereo Linea line, targeted toward mainstream two of the new models: the ProLinea 3/25s
record and playback tasks (with up to 48
(a three-slot 25-MHz 386SX) and the 33
users who don ' t need high levels of per
kHz sample rates) using a pair of ADCs formance, is made up of two entry-level
MHz 486 Deskpro 4/33i. The ProLinea
(AID converters). This chip, providing a 25-MHz 386SX models and one plain
scored in the range of the older Compaq
byte-wide parallel interface to either vanilla 33-MHz 486. List pricing for the Deskpro 386/25e, even besting this sys
lowest-level 40-MB hard drive-equipped tem on a few of our CPU tests. The Desk
EISA- or ISA-bus systems, supports one
or two OMA channels. Jacks on the PC system will be about $1000, and the 486 pro 4/33i ranked slightly behind the Tan
include microphone-in , headphone-out, with a 120-MB hard d1ive should run about don 486125 in CPU tests, compensating
line-in (froni CD or tape players), and
with speedy disk and video scores.
$2000. (The same $500 to $700 price dif
ference lies between a ProLinea and a sim
line-out (to external speakers or record
A New Compaq?
ing devices).
ilarly configured Deskpro/l.)
What you get for these attractive prices Several things are notable about Compaq's
Accompanying software includes util
is less than you ' ve ever seen in a Compaq new products. First, contrary to rumors,
ities for functions like mixing and con
system. The lower-end 25-MHz 386SX
none of the new machines are OEMed
trolling playback volume. Microsoft will
small-footprint system, the ProLinea from other vendors. Second, the compa
provide a Windows 3.1 interface and ap
3/25zs, includes 2 MB of RAM (expand
ny claims to use the same high-quality
plication-specific add-ins. In fact, two
components for which Compaq is known;
Windows tools already support business able to 16 MB), a 387SX socket, a 1.44
audio: Sound Recorder enables sound MB floppy drive (a concealed 3:.1-inch slot the two lower-end lines merely offer few
takes a hard drive), a VGA adapter with er features. And third, the company hopes
recording and playback; the control pan
to dispel its image of being insensitive to
el's sound option lets you attach sounds to 512 KB of nonexpandable VRAM, two
ISA slots, and a lowly 70-watt power sup
·Users with new benefits like toll-free sup
system events (e.g., the closing of a file).
As an aside, this business venture is not ply that Compaq insists is sufficient for port and one year of free on-site service.
Compaq notes that the technician who
whatever you can squeeze into the system.
the only one involving big-name compa
nies. In early May, Lotus Development This machine has no caching whatsoever. picks up the phone will remain the caller's
The small single-sided motherboard of the primary contact even if the problem in
announced its own product for embed
volves integrating another vendor's prod
ding audio in PC files. Lotus Sound will 3/25zs, coupled with the limited slots and
uct into a Compaq system.
be bundled with third-party hardware for drive bays, makes for a wee 3:.1- by 12~1- by
15-inch case.
In addition to a new CompuServe-ad
annotating a file (created in any Windows
ministered support forum, Compaq is de
Spend a few hundred dollars more, and
OLE-enabled application) with sound,
you get the slightly larger ProLinea 3/25s. veloping its so-called SmartSystem, a tech
presented in a similar fashion to Com 
With this machine, you have a choice of a nical-suppo1t expe1t system that is based on
paq's business audio.
Sybase's SQL Server.
If you won't settle for less than ful 1 120- or 84-MB hard drive (or none at all);
From the apparent results of the com
Compaq functionality and have the budget an extra 514-inch drive bay for another flop
to prove it, you ' II find the Deskpro/M line py drive, tape backup drive, or CD-ROM pany's recent soul-searching endeavor, it
more enticing than ever. These models · drive; another 16-bit slot; and a 145-W looks like Compaq is back in the running.
Its greatest challenge now is selling the
come with the QVision accelerator, which power supply to handle the extra load. And
budget-conscious public on the new Com
includes a hardware cursor for speeding if you ' re very, very sure you want a few
paq image-one of continued quality in
Windows applications and a true-color frills 486 system, the ProLinea 4/33 adds
RAMDAC. For business audio needs, the an additional 2 MB of RAM and a full I the face of frugal reality. •
MB ofVRAM.
M machines come with a small micro
phone for speaking into' the Windows files
DOS is preinstalled on ProLinea hard Ed Perratore is a news editor for BYTE.
He can he contacted Oil BIX as "eperra
you create (also shipped with the Deskpro/I drive-equipped models, and systems bun
tore."
models), an external audio adapter, and dled with Windows, a mouse, and Spin
naker Software's PFS:WindowWorks are
software.
available as well. The bundling of a low
THE FACTS
end integrated package such as PFS:Win
Sub-Compaq Pricing
For the Deskpro/I line, expect to see list dowWorks underscores Compaq's clear
Deskpro/I, ProLinea
message: If you want power, these market
prices from under $2000 fo r models with
(final prices unavailable at press
out hard drives to about $3000 for models driven systems are not for you.
time)
Compaq also announced three new note
with a 120-MB hard drive. These prices
books.
One,
an
addition
to
Compaq's
ex
are similar to those forthe Dell 486/P and
Compaq Computer Corp.
the AST Premium II after discounting for isting L TE Lite line, uses an active-ma
20555 State Hwy. 249
trix color screen matching the display
Compaq street pricing. (All Compaq p1ices
Houston, TX 77070
are for systems without monitors.) Add quality of the high-end Compaq Portable
(800)
231-0900
486c.
The
other
two
are
20and
25-MHz
$500 to $700 for a similarly configured
(713) 370-0670
386SL systems sporting a different form
Deskpro/M.
fax: (713) 374-1402
If you ' re willing to forgo some of the factor from the LTE Lite models and, pre
Circle 1211 on Inquiry Card.
Deskpro/I's features and expandability for sumably, competitive pricing.
I had the opportunity to run BYTE's
even lower prices, for once Compaq can
DOS benchmark tests on prototypes of
accommodate you there, too. The new Pro
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zApp for Windows

Zinc 3.0 Competitive
Upgrade

zApp for Windows Ctt
Application Framework provides
over 130 optimized, easy to use,
classes that encapsulate the
Windows API. Classes include
Windows, Dialogs, Controls, Menus, Fonts, Bitmaps,
Forms, MDI, Printing, Window Positioning and Mem
ory Management. Single source code compatible
with zApp for DDS and DS/2. Source included.
List: $195
Ours: ~ NOW $149
FAXcetera#: 1000-6401

Zinc 3.0 features include single
source support for MS Windows
3X DOS graphics and DOS text,
awider range of window objects
for Windows and DOS, bui lt-in
data validation and more than 1300 pages of
documentation.
Upgrade from any Cor Ctt Interface tool to Zinc
Interface Library 3.0 (w/source code) for...
List: $500
Ours: $399' NOW $200
FAXcetera #: 2807-0001

Install Boss

I

'

Create smart installation
'
programs without coding Builds
'
an .EXE program for your
software in 5minutes. No script
language to learn-just point
and click. Helps users install correctly on their first
try, reducing your support calls. Lets you customize
colors and messages. Creates a small .EXE (35 to
46K), cutting disk costs.
List: $169
Ours: .$189" NOW $79
FAX cetera #: 3758-0003
1

T-BASE

.,,

Clarion Prof.
Developer
Afully equipped development
system for producing PC
applications. Includes an application
generator for creating screens, windows, tables,
menus, and reports. Also contains Report Writer, a
powerful ad-hoc query utility Speed, flexibility and
ease-of-use give you the power to create much richer
programs, in afraction of the time.
List: $845
Ours: $625' NOW $475
FAX cetera#: 1862-0002

Clipper 5.0

Clipper, dB ASE, Fo xPro, C,
and Ctt users-Add
pictures and documents to
your applications with
T-BASE. Includes: scaling;
panning and zooming of images; multiple images; all
PC screen modes including Super-VGA; ability to print
images to HP LaserJet 11/111. Uses PCX, GIF, TIF, TGA
and BMP images. Fox Pro 2.0 memo fields and
HiColor support. Royalty-free.
List: $495
Ours: $l99' NOW $379
FAXcetera#: 8888-0001

Clipper 5.0, the complete
application development system
for PCs and PC-LANs, features a
robust language, preprocessor,
compiler, linker, virtual memory
manager and comprehensive programming utilities.
Features high-level networking and database support
and can integrate routines from other languages
including C, Assembler, Pascal, and dBASE.
List: $795
Ours: $521' NOW $499
FAX cetera#: 5400-0001

Instant Windows

lnstant-C 5.0

Instantly prototype gorgeous
screens. You can demo to users
without compiling. Industrial
strength data validation,
spreadsheet-like tables, large
fonts, colors, money, date, time and picture strings
are built in. Generates Cor Ctt code. Recompile to
port to DOS, UNIX and DS/2 No runtime fees.
List: $495
Ours: ~ NOW $399
FAXcetera#: 2867-0002

The lnstant-C professional prog
ramming environment integrates
the edit-compile-link-test cycle in
one powerfu l, high performance tool. It
combines an incremental compiler and linker with
automatic static and runtime error detection (e.g., use
of uninitialized pointers, source level debugging,
interactive Cexpression evaluation, and support of
programs up to 16MB.
List: $495
Ours: $441 NOW $325
FAX cetera#: 1067-0001

~

Call Programmer's Paradise Today!
And mention this ad when placing your order!

Corporate: 800-422-6507
(CORSOFT Division)

' .

GUARANTEED
BEST PRICES*
Should yousee one of theseproduclS
listed ata lower price in an othe rad in
this ma gazine, CALLUS! We' ll matc h
the price, and still offer our same qua lity
service and suppon l

Terms of offer:
• Ottergood through July3 I, 1991
• Applicabletopricingoncurrent

versionsof software listed.
• Julyissue prices onlv..
• Offer does not apply towards obvious
errors in competitors' ads.

• Subject to same tenns and
cond itions

Developers, we're here to serve you.
Programmer's Paradise offers the world's
largest selection of software development
tools and utilities atguaranteedlowprices.
If you don't see what you want, call us! And
don'tforgettoaskfor our free comprehen
sive catalog.
386/486 Development

Intel 386/486 C
Code Builder Kit
Double your DDS application
performance. Address 4 gig
abytes of memory The CCode
BuilderrM Vl .1 Kit contains
Microsoft-and ANSI-compatible
Ctools and produces 32-bit applications compatible
with DOS, Window s, and OS/2. Compatible with
386MAX. EMM386, QEMM-386, and NETROOM Works
with Microsoft and Borland assemblers. 60-day money
back guarantee. Royalty-free.
List: $695

Intel 386/486 CCode Builder 415
Lahey EM/32 5.0
1015
PharLap3861 DDS-Extender 439
WATCOM C90/386
719
Zortech C++ Devel. 3.0
CALL
Basic
dB/Lib Professional
179
GFA Basic
199
MS Basic PDS
349
Pro Bas 5.0
169
Q+EDatabase/VB
89
Realizer
319
Visual Basic
129
Visual Basic Comp. Upgd.
99
Visual Basic Pro. Tlkt SPECIAL' 99
Visual Basic &Tlkt Bundle 239

Ours: $415

FAXcetera #0429-0001

C/C++ Compilers
Borland Ctt
w(Taols.h++ (Bundlel
Borland Ctt w/Appl.
Frameworks
w(Tools.h++ (BundleI
Microsoft C/Ctt 7.0
Competitive Upgrade
MS QuickC for Windows
Turbo Ctt
for Windows

325
425
509
549
299
134
139
69
105

C-Application Generators
CASE:W Corporate
899
dANALYST GOLD
99
PRO-C
99
WindowsMAKER Prof.
695

I

Borland C++ 3.1
and Tools.h++
Special Bundle Offer! Borland
C++ now supports all of the ad
vanced features of MS Windows
3. 1, including Object Linking and
Embedding (OLE), multimedia, pen,
and TrueType fonts. Rogue Wave Tools .ht+ is aclass
library that builds on the template technology found in
Borland C++. Together they provide everything you
need to build the fastest applications for Ctt.
Borland Ctt & Tools.ht+
list: $794 Ours:S42S
Borland Ctt w/A.F. & Tools.ht+ List: $1048 Ours: $549
FAXcetera #1861-0030

C Communications
BreakOut 11
CAsynch Manager
CComm Toolkit
Essential Comm
Greenleaf Commlib
Greenleaf ViewComm
Quick Comm
SilverComm CAsync

199
165
129
259
287
319
119
189

C Screens
C-scape
385
. 179
CWindows Toolkit 386
Greenleaf Data Windows
315
Island Pro Pak
489
Quick Windows Advanced 149
VC Screen
125
Vermont Views
415
Vitamin C
339

Microsoft Visual
Basic & Prof. Toolkit
Contains and builds on MS Visual Ba
sic 10. Adds programming tools and
more than 20 powerful controls, result 
ing in asophisticated system that gives
quick access to charting, multiple
document interfaces (MDI), object linking and embedding
(OLE), tables, and pen and multimedia capabilities Ad
ditional controls help you create 3-D interface com-ponents,
design dialog boxes, and include multi-state buttons.
MS Visual Basic w/Prol. Tiki.
MS Visual Basic Comp. Upg. w/Tlkt.
FAXcctera # 1269-0037

PRODUCT OF THE
MONTH:

WindowsMAKER
Professional 4.0
NEW VERSION
Next generation of industry standard C/Ctt
development tools for Windows. The easiest, fastest
way to create Windows apps, just point and click. New
architecture usessnap-oncode generation knowledge
bases for generating ANSI C, MFC Ctt or OWL Ctt
code. Award-winning Visual Prototyper lets you test
the look & feel and make changes on the fly. TrueCode
technology ensures user code is preserved during code
regeneration . Generates Windows .EXE w/fully
commented Cor C++ source. FAXcetera #2602-0003
List: $995
Ours: $695

I

International: 908-389-9228
Customer Service: 908-389-9229

Canada: 800-445-7899
Fax: 908-389-9227

List: $495 Ours: $239
List: $398 Ours: $195

C: Additional-Products
~Doc

1~

C-Ooc Professional
MKS LEX & YACC
PC Lint
Phar Lap 2861DOS-Extender

279
199
105
439

C++ Libraries/Util ities
CttViews
Codebase 4.5
Greenleaf Comm++
object-Menu
Object Professional for Ctt
Poet
Rogue Wave Math.htt
Rogue Wave Tools.htt
Style
Wintt
Zinc 3.0
Zinc Competitive Upgrade

419
295
159
299
199
359
269
269
199
185
449
200

D

atabase Development
larion Prof. SPECIAL!
449
lipper
521
ataBoss 3.5
549
BASE IV
529
ixPro
489
ixPro Distribution Kit
CALL
aradox 3.5
529
.+E Database library
279
&R Code Generator
179
&R Report Writer
219
ayWhatl
45
ilverClip/Fox SP CS
259

Pascal
Topaz
Turbo Pascal for Windows
Turbo Pascal Professional
Turbo Professional

89
175
209
99

Prototyping
Dan Bricklin"sDemo II
Show Partner FfX

215
355

Version Control
MKS RCS
CALL
PVCS Conlig. Builder
209
PVCSVersion Mgr IDDS &DS/2) 699
TUB
109

Dan Bricklin's
Demo II
Experience for yourself why 30,000
people have made Demo II 3.0 the
leading tool for producing program
prototypes. demonstrations. and tu
torials. Demonstrate commercial software to potential
customers without shipping live-software. Produce
effective tutorials that interactively teach products.
Create Computer Based Training for a fraction of the
cost of dedicated CBT authoring software.
List: $249

ditors
rief
lulti Edit
lulti Edit Professional
lick Editor
PF/2
edit Plus

169
89
139
154
249
149

DRTRAN
iheyFlJ.EM/32 5.0
ihey F77L
IS FORTRAN
IATCOM FORTRAN 77 /8.5

1015
535
349
449

iraphic Libraries
229
aby Driver II
lACKHAWK dGT
~ - · ~ 259
;sential Graphics GCJI- -- - "Zag.,
;senlial Graphics Kernal
149 ·
rat/Drive Plus Dev.
269
·aphics-MENU
189
XGraphics
179
XText2.0
aloProfessional
279

-

Toolkit

5L
3L 20,30
ctor Ima ge Library

Utilities
386MAX
Aher Dark
Bar Code Library
Blue MAX
Dr. Switch - ASE
HIJA AK
Hold Everything
INSTALIT
Label Master
MKS Toolkit
Norton Anti·Virus
Norton Commander
Norton Utilities 6.0
Opt-Tech SorUMerge
PC Tools Deluxe 7.0
OEMM386
SpinRite II SPECIAL!
Stork Installation
SUNSHOW Image Library
UpShot

WATCOM C 9.0/386

65
29
319
105
153
174
159
135
399
199
99
99
129
115
129
65
59
CALL
CALL
139

Develop and debug 32-bit app li
cations for extended DDS . Win
dows. and OS/2 2.0 with the most
complete 32-bit C development
package available. Includes the
_
.
royalty-free DOS/ 4GW DOS ex
tender by Rational Systems. com
ponentsfrom MS Windows SOK, compiler. linker. debugger.
profiler. plus numerous development tools. Supports other
industry standard 32-bit DOS extenders. Create ADS
Appl icat ions for AutoCAD or embedded systems
development.

Q

List: $895

r-

Ours: $719

FAXcctem t11683-0001

GUARANTEED BEST PRICES •
Shouldyouseeoneofthese products listed at alower price in another ad in this
magazine, C1\LL us1 We'll match lhe price, and still ollerour same Qualily service
andsuppor1!

Termsof off er:
• Oller docs not apply towards obvious

• Oller good through July 31, 1991
• Applicabletopricingoncurrent
versions al software listed.
• Julyissuepriceson!y

errors in competitors' ads.
'II

Subject l o same te rms and con ditions

Ours: $215

Source Print+

FAXcetera #0233-0003

~~~~s
:x

elo ers!

Windows Development
CASE:WCorporate
899
COOEPAD for Windows SPECIAL! 59
dB Fast Windows
395
lnstallSHIELD
369
Magic Fields
CALL
MS Test
279
Norton Desktop 2.0II Windows CALL
DbjectVision
105
RoboHelp
449
Realizer
319
Smalltalk V/Windows
395
SDA: Robot
449
ToolBook
329
WindowsMAKER Professional 695
zApp
165

l'l•----- --r.

~lD
199

CALL
179

inkers/Profilers
:TLink/Plus SPECIAL! 1/2 OFF! 248
linker -NEW VERSION!
269
335
Link86 +

Program and debug faster with this
utility for formatting, organizing,
diagramming and cross referencing
source code. Format your code in
your favorite style. Produce across
reference/index of identifiersacross
all files in aproject Generate charts of the hierarchy of
functioncalls. Direct output to file. screen or any printer
Runs under DOS and Windows and supports C/CH,
Pascal/Modula-2. FORTRAN/BASIC. and dBASE/Para
dox/SOL
Deluxe (All Languages) List: $249 Ours: $199
Single-Language Edition List: $169 Ours: $135

FAXcetera #1543-0001

Phone Orders
Mon-Fri 8:30 AM·8PM EST. Sat 9:30-2:30 EST. We accept MC. Visa. AMEX. Domestic shipments,
please add $6 per item for shipping/handling. llems whch weighfiheen pounds or more wil l be
,...-charged-st,aclualUPS groundfates~ Domestic COD shipments. please add $4. Rush service available.
Mail or FAX / International Orders/ Domestic Purchase °"Jers Phone number required.
Returns Subjec1 to $25 processing charge per product. _ /
- FAXu rcC!!.·. .(~J J.1!9: 8j_U_Ca1Lfrom your FAXtelephone andfollow the instructionsto
receive more information on the products featured above!
Corporate Accounts Call CORSOFT, our corporate sales division. Ask about volume purchase
agreements.

800-445-789
CORPORATE (CORSOFT): 800 422-6507

I
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Radius Brings Photo-Realism to Windows
ouple the Radius MultiVicw 24
graphics board with a monitor that
will handle the high bandwidth of its out
put (e.g., the Radius PrecisionColor Dis
play/20), and you have a PC setup that
will easily handle the impressive realm of
photo-realism. Once you've seen a 1024
by 768-pixel, 24-bit ( 16.8 million colors)
image, you won't want to go back. There's
a substantial price to pay. Such a setup
will lighten your wallet by about $5000
$1999 for the board alone.
Until recently, photo-realism was the
sole realm of Mac aficionados, but the ar
rival of high-performance software and
hardware has finally brought it to the PC
platform. And what better company to
push the technology to its limit than Ra
dius, which made its well-deserved repu
tation in graphics hardware for the Mac.
Of course, 24-bit graphics boards are
not new, but the prerelease version of the
MultiView 24 that I worked with is one
of the fas test on the market. Yet its $ 1999
price tag is on the low side when com
pared to its competitors' .
Performance is everything in the world
of 24-bit graphics. Pushing around all the
pixels required for a 1024- by 768-pixel,
24-bit full-color image requires a great
deal of processing power. It's not a job for
your computer's internal processor, un
less you're looking for molasses-slow per
formance. The MultiView 24 takes all the
graphics-processing work away from your

C

386- or 486-based system with a variety of
technology. Three Western Digital 8514/A
chip sets are at the heart of the board, each
handling 8 bits of color. Getting them to
work together at high speed wasn't a triv
ial undertaking. Radius uses proprietary
technology and 3 MB of VRAM (video
RAM). There's a programmable frequen
cy synthesizer for the pixel clock, which
you can customize to your monitor.
A board like this needs and deserves a
high-end monitor. The PrecisionColor Dis
play/20 that I used with the Multi View 24
had a maximum horizontal scan rate of 60
kHz. That let me use the board ' s top out
put, displaying I024 by 768 pixels nonin
terlaced with a refresh rate of 72 Hz. This
gave a rock-steady, absolutely flicker-free
image that doesn't tire your eyes. With a
less capable monitor, you can still display
I024 by 768 pixels, but with lower refresh
rates.
Installing the Multi View 24 was easy.
This isn't a small board, though. It's a full
length and full-height AT configuration,
which won't fit in many of today ' s com
pact coniputer cases. You use the board
in conjunction with your system's exist
ing VGA bmu·d, connecting the Multi View
24 to the VGA board with an internal
jumper cable.
The setup software is some of the best
I've seen, making the process automatic
while leaving room for customization if
you ' re using a monitor that's not on the

installation softw<ire's menu. The Win
dows driver installation is a revelation,
and it doesn't require you to deal with
those pesky OEMSETUP.INF files that
are the bane of Windows users. The man
ual is excellent; it gives extensive instruc
tions and guidance if you encounter prob
lems.
A graphics board like the MultiView
24 isn't the logical choice if you're doing
mundane chores like word processing
unless you have a bottom less bank ac
count. But if you work with color graphics,
it's ideal. My preliminary benchmarks
show that the MultiView 24 is as fast as
(and sometimes faster than) a garden-va
riety 8-bit VGA board. I found that sur
prising and indicative of the shape of PC
graphics to come.

- Stan Miastkowski
THE FACTS

MultiVicw 24
$ 1999
Radius, Inc.
1710 Fortune Dr.
San Jose, CA 95131
(800) 227-2795
(408)434-1010
fax : ( 408) 434-0770
Circle 1213 on Inquiry Card.

LanRover/L Unites PowerBooks and Applelalk Networks

T

he PowerBooks, Apple's notebook
computers, provide on-the-go Macin
tosh computing. Bundled with every
PowerBook is a nifty product called ARA
(Apple Remote Access). ARA is an ap
plication/Control Panel/Extension trio that
lets a PowerBook dial into another Mac
running ARA and appear as a node on the
host Mac's AppleTalk network . With
ARA, you can access networked resources
like servers and printers as you would on
your office Mac, even though you might
have called across the country with your
PowerBook .
As you might expect, ARA has a catch:
A Mac with a modem in the office must
host the ARA software-not the most ef
fective use of a computer. Shiva offers a
cost-effective solution to dedicating a sys
tem for ARA use. The LanRovcr/L is a
68 BYTE • JULY 1992

$699 unit that plugs into your AppleTalk
network and uses a I 0-MHz 68000 pro
cessor and custom firmware to act as an
ARA server. It provides a reliable dial-in
access point to your office network with
out tying up a Mac. When it's not in use by
PowerBook-toting field personnel, office
workers can dial out of the idle Lan
Rover/L as a networked modem.
The LanRover/L is a small gunmetal
box with two mini-DIN-8 connectors. One
connector plugs the LanRover/L into a Lo
cal Talk network; the other one connects
it to the modem. A Shiva Net Manager
application lets you configure the Lan
Rover/L's users, their passwords, and dial
back phone numbers, just as if you were
setting up the access rights with ARA.
In fact, one of the program's mai n
strengths is its similarity to ARA 's con

figuration and usage styles. Furthermore,
the software uses ARA 's own modem
CCL (connection control language) files .
This has two advantages. First, when a
vendor issues an ARA CCL file with a
new modem, this automatically makes the
modem available to the LanRover/L. Sec
ond, overseas users using vastly different
modems can use the LanRover/L, as long
as the modems have a corresponding CCL
file.
I jacked a beta LanRover/L unit into
BYTE's LocalTalk network section and
used a Hayes Ultra 96 modem to provide
the outside connection. From home, I was
able to connect a PowerBook 170 to the
office network using a Global Village
PowerPrn1 9600-bps modem. To use a net
work effectively via ARA, you need the
fastest modem possible, and the Power

NewWave for Windows
organizes everything on
your PC to keep you on
top ofyour work.

Introducing the NewWave
Desktop Manager for
Windows, version 4.0
from Hewlett-Packard.
NewWave converts all of your DOS
and Windows files and programs
into icons. Now you can get the
most out of your PC, and your LAN,
without using complex DOS, net
work or Windows commands.
Work on the desktop with familiar
office tools like the File Drawer,
Wastebasket and Printer. Easily
drag and drop icons to move, file,
copy, print and throw away.
Get Organized.
Organize your PC desktop just as
you would your real office. File
documents in folders by project and
store in the file cabinet. Give your
documents meaningful names up to
32 characters long. File wordpro

cessing, spreadsheet and graphics
documents together by project, for
easy access.
Just click on an icon and both the
file and its program open simultane
ously. You no longer need to jump
between Windows programs and
file managers.
Let "The Agent" do your
repetitive work.
Once the Desktop Manager has got
ten you organized you can have
"The Agent" automate your repeti
tive work The intelligent macro
recorder will watch you complete a
task just once and then perfonn the
task upon demand or you can
schedule it in advance using the
Agent Calendar. "The Agent" will
work across all DOS and Windows
applications and networks to gather
the infonnation you need.
Circle 267 on Inquiry Card.

New Wave for Windows will help
increase your personal productivity.

Call 1-800-554-1305,
ext. 118 today for more
information or
to find out how
to purchase
NewWave
version 4.0
(list: $195) risk
free for 30 days.
We're so sure you'll like NewWave
version 4.0 that we're offering you a
MONEY-BACK GUARANTEE.

NewWave for Windows. We've
made a great idea even better.

F'//'OW

HEWLETT

~/.!a PACKARD
Offer expirl's 7/:3l/!J2
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Port does a fine job. I was able to move
through the various AppleTalk zones and
access the AppleShare and NetWare
servers that reside on the network's Ether
net section. The password protection and
callback features worked reliably.
When you are back in the office, you
can examine a log file that is stored in a l 0
K B buffer within the LanRover/L that
holds about 400 entries . The log shows
what users called, when, and for how long.
Password violations, on either dialing in
or dialing out, are clearly flagged in red

IMPRESSIONS

text on a color Mac.
Shiva's LanRover/L provides a reason
ably priced solution (assuming you already
own a high-speed modem) that allows re
mote network access without compromis
ing the security of your network or dedi
cating a Mac. When the time comes, you
can substitute a higher-speed modem with
out disrupting your user settings. The Lan
Rover/L provides the means for offices
with many mobile workers to keep in
touch.

THE FACTS

LanRover/L
$699
Shiva Corp.
1 Cambridge Center
Cambridge, MA 02142
(617) 252-6300
fax: (617) 252-4852
Cir•cle 12 HI o.n Inquiry Card.

-Tom Thompson

Lexmark's Apple Printer Alternatives
ooking at a printer with an
IBM logo connected to a
Mac just doesn't seem right.
But that's what the world has
come to, and the new line of
customized-for-Mac printers
from IBM/Lexmark is a fine
marriage of disparate manu
facturers.
The IBM LaserPrinter IOA
that I connected to my Mac
SE/30 was fresh offLexmark's
robotized assembly line in Lex
ington, Kentucky. (Lexmark is
an independent company that
purchased IBM's printer oper
ation in 1991, retaining the
right to use the IBM logo on its
products.)
The I OA is the top-of-the
line printer of four for the Mac.
The other three are the l OP, 6A,
and 6P. The l OA and IOP are
l 0-page-per-minute units based
on a 68020 processor running
at 16. 7 MHz with 5 MB of RAM. The l OP
lacks the LocalTalk interface of the l OA .
The 6A and 6P are 6-ppm units with a I 0MHz 68000 processor and 2 MB of RAM.
The 6A has a LocalTalk interface while
the 6P does not. All four printers are
PostScript-compatible.
I wasn't surprised at the quality of the
JOA because I'd used it before. Actually,
all four of these printers are about a year
old. Lexmark has taken its flagship PC
printers and packaged them to run on the
Mac platform. All the parts and pieces re
quired (e.g., the PostScript option, extra
memory, and the Loca!Talk interface) have
been available separately. Lexmark has
put them all together and lowered the price.
The company has even rewritten its man-

L
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publishing or other graphics
work, the quality is close to
typeset, and it's perfect for
masters of documents that will
be offset-printed in bulk.
I'm impressed by the quali
ty of the I OA. It's deceptively
light but built like a tank. The
PC version has proved itself in
numerous heavy-use applica
tions here at BYTE. Since the
Mac versions are the same
printers at heart, I'd expect the
same from them .
With this many features,
you'd expect these printers to
be expensive. Not so. In fact,
their list prices average l 5 percent lo 20 percent below com~
parably equipped printers from
Apple and other manufactur
ers. And the street prices of the
LaserPrinter series are often
considerably below list. The
low prices and numerous fea
tures of these printers for the Mac make
for an unbeatable deal, indeed.

!

uals to match the Apple style. Throw in
software for the Mac, and you have a series
of printers that you can have up and run
ning minutes after you open the box .
Pulling the printer out of the box is a
one-person job (the toner cartridge is al
ready installed), and the software instal
lation is a snap. All four printers come
with software for both System 6.0 and Sys
tem 7 .0. The IBM LaserPrinter DA (desk
accessory) lets you select the features of
the printers. All four printers include PQET
(Print Quality Enhancement Technology).
This smoothes edges on graphics and text,
resulting in impressive quality.
But there's more. The I OA and l OP in
clude true 600- by 600-dot-per-inch print
resolution. For applications like desktop

-Stan Miastkowski
THE FACTS

IBM LaserPrinter lOA
$3995; IOP,$3795;6A,$2695;6P,
$2295
Lexmark International, Inc.
740 New Circle Rd. NW
Lexington, KY 405 11
(606) 232-3000
fax : (606) 232-2380
Circle 121 S on Inquiry Card.

Desktop, RISC/PC, uni.er $10,000 ... Silicon Graphics.

.'frM1•111.'i lntegratim1 11utf.fflZitm say."

IUIS lruliµo lws,

"'1/"~

IH'sl 1wirelp1•1fi,,.mam:e rfltio lrt!·re seeu 011 u 1nw~·.'itatio11

- or any Jlrmhwtj(,,. that 111111t1 •r.~' Tliey'1~e also l1ee11
girl'll ,,,,, m ··n:Awarrl 1fili«ti11ctio11 Wlli t/U> l!igital

/11•view /·,'rfitor'sCluiir:I'.
C11py1i:.:lit © l~JIJ2 Silicon c;raplii1·s. 1111:. Silic·on <;raphi1·s, llu·
Sili1·011 Craphics lu;!.O aml IBIS an~ l'l'~slt~n·1I tnul1•111arks. anti
IBIS l1uli;.:o is ii tnidrnrnrk of Siliron Graphi1% liw. All ol luT
rq.!isfrn·d and 11111·1·1dslrn·d trndc·marks an· ll1t· snl1· prnpt:rt y of
llwir n·sp1·r·tin· 0\\ nrrs.

lL was bound to happen. We've taken ev1~1·ything we've lt~arned ahoul visual
computing and liuilt it into powerful systems that eve1·yone can afford - the
HUS l111ligo'" family .
Tlwy pack the hot power of workstations and glide by al the cool p1·ice of PCs.
And they' re remarkably ve1·satil1~ - going from conceptual design lo manufac
turing- from fast 2D drafting through solids modeling - all with mu· powerful,
renowned graphics.
They're standanls-bascd mad1ines with all the hooks and connections to fit
easily with oth1 ~1· systems. And with a starting price muler $10,000, they Iwing
unp1·cc1~dcntcd graphics power lo more desks for less money.
S1~1 ~ them for yourself. Get ou1 · free 20-pagi~ full-color
capaliilities brod111re, and find out wher e to check out tl11~
lH IS Indigo family as well as mu· full line of s1~rvers and
SU( wrcom11ute1·s.

Call I (800)800-7441. Ext. 27

SiliconGraphics"
Computer Systems
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Acer Delivers the Infotainment Appliance

A

re you contemplating a
shopping spree to pick up a
new computer, a CD player, an
AM/FM tuner, a fax board, a
telephone, and an answering
machine? If so, you can now
get all these components and
more bundled together in a sin
gle multimedia computer from
Acer America.
I looked at a market-ready
version of the remarkable Acer
Pac 150, which may be the
first true " infotainment" appli
ance. Not so much a technical
breakthrough as a triumph of
integration, the AcerPac I 50
could become the hub of your
home or business information
and entertainment complex
for much less than the cost of
the pieces bought separately.
And it's so easy to use that you
can be up and running in min
utes.
The heart of the system is a slim-line
20-MHz 386SX computer with DOS,
Windows, a CD-ROM drive, and add-in
hardware that handles digital audio, fax,
and telephone functions. A colorful point
and-click interface gives quick access to all
these functions. The system doesn ' t car
ry an MPC logo, but it is fully compliant
with MPC standards and will play all com
patible software.
Out of the box, the sleekly designed
Acer-Pac 150 includes 4 MB of RAM, a
fast 130-MB hard drive (a wise decision,
considering how space-hungry multime
dia applications are), a 3Y,-inch floppy
drive, a I 0 I -key keyboard and mouse,
standard l/O ports, a VGA monitor, and
one free ISA-bus slot. The built-in CD
ROM drive has a decent 350-millisecond
average access speed.
The multimedia hardware is built onto a
daughterboard and a bus card. It includes
a fax modem (2400-bps data and 9600
bps send/4800-bps receive fax), a tele
phone, an-audio card (compatible with
Sound Blaster and Ad Lib), an AM/FM
stereo tuner and mono speaker, a MIDI/
game port, and jacks for external speak
ers, headphones, a microphone, and stereo
input.
Bringing all these functions to life is a
wealth of bundled software: DOS 5.0 and
Windows 3.0 with multimedia extensions,
Microsoft Works (the multimedia version),
and Delrina's WinFax Pro 2.0. To sweet
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en the deal, Acer includes copies of Mi
crosoft Bookshelf, QBasic, and Windows
Entertainment Pack; Compton's Multi
media Encyclopedia; and a 30-day sub
scription to Prodigy.
Setting up this system is a lot easier than
connecting all the components it replaces.
In fact, the hardest job was wiring up the
external stereo speakers. In my first half
hour using the AcerPac 150, I blasted my
favorite radio station, called my friends
using the built-in speakerphone, and sent a
fax to my home. Then, from another of
f ice, I sent the system two faxes and left
myself some phone messages-all while
running a Windows paint program.
Of course, you probably don't want to
leave your computer powered on all the
time just to receive faxes and phone calls.
With the AcerPac 150, you don't have to:
The system includes an ingenious tele
phone-activated suspend/resume function
called Start Smart. When a call comes in,
the computer wakes itself up and answers
within four rings, separating faxes from
voice calls, routing them to the appropriate
software program, and shutting itself down
again. A front-panel LED even blinks to
indicate you have a message or fax, just
like on a regular answering machine.
The AcerPac 150 is the system the mul
timedia Tandy 2500SX/20 should have
been. Acer's achievement is in the details:
The integration between the media sub
systems is seamless, the performance is
balanced, and the user interface is nearly

perfect. (I'm especially fond
of the Music Center, a rendi
tion of stacked audio compo
nents, complete with LEDs,
push buttons, and sliders.) Ev
ery decision about the design
was thoughtful. For example,
the system enclosure is screw
less, and there are even front
panel volume controls.
This computer represents a
new step in the evolution of
multimedia. A I though it is
grounded in traditional tech
nologies-an Intel CPU, Win
dows software, and desktop
packaging-the AcerPac I 50
is dramatically different be
cause it replaces many stand
alone devices. The one major
piece missing from the puzzle
is digital video, which is stil I
too new and expensive to be
integrated into such a practi
cal system. Just wait a few more years.
A more home-oriented version of the
AcerPac I 50 is also available. The Acros
380 is functionally the same as the Acer
Pac. Its differences lie only in appearance.
The Acros 380 is being marketed through
such outlets as Circuit Cellar, Circuit City,
and Staples. Acer expects that the Acer
Pac 150's street price will be in the same
range as the Acros 380's price.
My only criticism is that the I/O ports on
the back aren't labeled with icons, which
could confound novices. This is a minor
quibble, to be sure, but it tells you how
hard I had to look to find something wrong.
The AcerPac I 50 will set a standard for
other multimedia systems to match. And
best of all, it's a lot of fun.•

-Andy Reinhardt
THE FACTS

AcerPac 150
$2995

Acros380
$2399
Acer America Corp.
2641 Orchard Pkwy.
San Jose, CA 95134
(800) 733-2237
fax: ( 408) 433-5283
Circle 1216 on Inquiry Card.

Wh dothey
call it adongle?
e wasn't famous. He
didn't drive a fancy car,
H
but dressed in his favorite
Comdex T-shirt and faded

smoking
• 'cartons of
cigarettes,
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 payoff, 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
But he didn't know
out to see what happened.
what to call it. He thought
As he drove across the
of naming it after an exotic
country and
place he visited in his travels.
flew around
Madagascar was a bit too
long, though.
the world he
_..discovered everyone
"Name it after you,
Don!", urged his peers.
knew about his program.
So he did. Soon
Everyone had it too.
everyone
was calling
The Global Marketplace
the
key
a
dongle,
•
From Paris to Prague, his
after Don Gall- 
program was everywhere in
the lonely software
Europe. When he got off the
developer who did
plane in Hong Kong he found
what
he had to do.
his program stacked to the
You've Come
ceiling in every computer
ALong Way, Baby
store. Amazed in disbelief, he
Today, dongles are different.
bought a hundred cartons
Fact is, they've come a long
of cigarettes and a hundred
way. Leading the
pounds of Indonesian
industry with
coffee and flew
'
security solutions,
back to Boston.
•
Rainbow Technologies
Beaten, battered
" ~~ """ has changed the face of
and bruised he went
~4!! hardware keys. They work
back to the drawing
with multiple applications,
board. This time he
are programmable and
would really
network versions control
change the face of
concurrent usage. And
the software industry.
they're always transparent
He would develop a device
to the end-user.
that would prevent
unauthorized distribution of
Sentinel Family
software programs.
from Rainbow
Call It What Yw Like
Truth is, more and more
He developed a hardware
developers are using keys.
key. His peers applauded his
And the Sentinel Family is
efforts. Finally, a solid solution the most widely used in the
world. In fact, over 6,000
for revenue protection.

Evaluation Kit.
Order one for
your DOS, OS/2, Windows,
Macintosh or UNIX based
application.
And remember, when
you need a dongle, you need
Sentinel - the only dongle
Don Gall would use.
CALL

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

:iERilnEL
Securing the future of software

Some call it adongle. Those who know, call it Sentinel.
9292JERONIMO ROAD, IRVINE, CALIFORNIA 92718 • 714/ 454-2100 •fax 714/ 454-8557
International offices arc located in the United Kingdom, Germany and France.
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AMD Introduces The World's 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, "'M=,--,=
computer designs will become smaller. lighter.
1
portable 386 computer for a full
~ , :.
and more powerful than ever before.
eight hours. Providedofcourse. that f,
With battery life of up to eight
portable is built around a low'
hours or more.That's a full day's
rr"' 25MH:
oxLv""""'" ,5MH1 sxLv11,,. worth of 386 performance-the per
Voltage Am 386'"' mi·croprocessor
11rni/11lilc in POFPp1.1dwgi11g.

II

901 Thompson Place. P.O. Box 34 5 J. Sunn}'Vale. C/\ 91IUH8 'f' 1991 Advanced Micro Devices. Inc "We're NOi Your Compc1i1ion"i s a service mark and /\m3H6 is a t1adcmark ol Advanced Micro Devices. Inc.

+
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I

I

fo rmance you need to run sophisticated
applications like Windows"'3.0.
And rest assured the low-voltage Am386
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 EPROMs your sys
tems will need. Other 3-volt system logic
is also readily available.
For more information on the low-voltage

+

Am386 microprocessors call AMO today at
1-800-222-9323.You'll never look at dry-cell
batteries the same way again .

~
Advanced Micro Devices
"\M?'re Not Your Competition'.'SM

All br<Jnd or product names mentione d arc trademarks or registered tradcmnrks of their respective holders_ DURACELL is a rcgislcrcd tradcmnrk of Duiaccll lntcmationill. Inc
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imo, Irvine, CA 92718,
(714) 581-6770; fax (714)
581-9240.

Clock-Doubled
Performance

Circle 1 273 on Inquiry Card.

T

he CompuAdd 450DX2
computer gets its perfor
mance from the DX2-50
microprocessor, which runs
at 50 MHz. The unit's sys
tem board has a hot slot for
use with CompuAdd's Hi
Rez VGA video controller,
which enhances video per
formance by operating at an
effective rate of 12 .5 MHz.
The board also has a socket
for a math coprocessor.
Basic configuration of
the machine is 4 MB of
RAM (expandable to 64
MB), an 80-MB hard drive,
dual floppy drives, and a
monochrome monitor. You
can replace the hard drive
with a 120-, 200-, or 425
MB IDE drive or a 330- or
630-MB SCSI drive. The sys
tem BIOS is stored in a
flash EPROM, letting you
update it by uploading the
new code from a floppy disk.
The unit has a parallel and
two serial ports.
Price: $2195 and up.
Contact: CompuAdd Com
puter Corp., 12303 Technol
ogy Blvd., Austin, TX
78727, (800) 456-3116 or
(800) 627-1967.
Circle 1271 on Inquiry Card. \

Feature-Rich
SL-Based
Notebooks

T

he N3/SL25 Color and
the N3/SL25 Plus note
books include a SCSI-2
connection that lets you hook

Scalable 486s

T

The CompuAdd 450DX2 is powered by the DX2-50 chip.

up as many as seven SCSI
peripherals. An enhanced
parallel port lets you con
nect to a network.
The N3/SL25 Color has a
32-KB memory cache and 2
MB of RAM (expandable to
IO MB). The 6.9-pound unit
includes a J mouse, a serial
port, ports for a PS/2-style
external keyboard/mouse
and an external monitor, and
a 60- or 80-MB hard drive.
The notebook has a l.44-MB
floppy drive, suspend/re
sume mode, user-selectable
power management, a 9
inch passive-matrix 256
color display, and an op
tional 9600-bps send/receive
fax modem.
The 7-pound N3/SL25
Plus-slightly smaller than a
legal pad-features a sepa
rate numeric keypad, an inte
grated trackball, and a
built-in 2400-bps MNP level
10 modem with fax-sending
capability. It has a 10-inch
monochrome triple-super
twist sidelit LCD with 64
shades of gray.
Price: N3/SL25 Color with
a 60-MB hard drive, $3799;
N3/SL25 Plus with an 80
MB hard drive, $2999.
N3/SL25 Plus
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Contact: Leading Edge
Products, Inc., 117 Flanders
Rd., Westborough, MA
01581, (508) 836-4800; fax
(508) 836-4504 .
Circle 1272 on Inquiry Card.

Multimedia
at Your Desk

A

LR's 25-MHz ISA
based PowerFlex Flyer
3SX/25 MPC desktop sys
tem has 4 MB of RAM (ex
pandable to 16 MB) on the
system board, which also has
an IDE interface, and an
80-MB IDE hard drive. The
16-bit unit includes an in
ternal Sony CDU-31 ACD
Unit and a Pro Audio Multi
media Board.
Other features include a
Phoenix flash BIOS, a Flex
View 3X 14-inch Super
VGA color monitor with
1024- by 768-pixel resolu
tion, five expansion slots, a
1.44-MB floppy drive, and
one parallel and two serial
ports. Software includes
DOS 5.0, Windows 3.1, and
Works.
Price: $2795.
Contact: Advanced Logic
Research, Inc., 9401 Jeron

he modular DECpc
400ST series of 486
based PCs and scalable
workstations uses Intel's
scalable Xpress architec
ture for easy upgrading. De
signed as department
servers or multiuser systems,
the DECpc machines run
Pathworks, NetWare, Vines,
and SCO Unix, as well as
DOS 5.0, Windows 3. 1, and
OS/2 l. 3 and higher.
Standard features of the
series include 8 KB of inter
nal cache, 4 MB of RAM
(expandable to 192 MB), a
1.44-MB floppy drive, six
EISA bus-master expansion
slots, three front-accessible
storage bays, a hidden bay,
two serial ports, and a p0;1r
allel port. Maximum disk ca
pacity is 3.4 GB.
The DECpc 425ST has a
486SX processor and oper
ates at 25 MHz; it is
upgradable to 33 or 50 MHz
and has 64 or 128 KB of ex
ternal cache. The 486
DECpc 433ST operates at
33 MHz and is upgradable to
50 MHz; it also has 64 or
128 KB of external cache.
The DECpc 450ST has a
486 processor and operates at
50 MHz; standard external
cache is 250 KB.
Price: $4397 to $6595.
Contact: Digital Equip
ment Corp., 146 Main St.,
Maynard, MA 01754, (508)
493-5111; fax (508) 493
8780.
Circle 1274 on Inquiry Card.
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Back Up on Tape
via IDE Interface

T

he Summit Express
SE305, a 305-MB mini
cartridge tape backup sub
system, uses an IDE em
bedded AT interface. The
5 'A- or 3 1h-inch half-height
drive has file backup and
restore rates as high as 10
MB per minute without the
use of an external controller
card or slot.
Configured with
SummitSafe software for
DOS, NetWare, and Net
BIOS LAN applications, the
Summit Express SE305
gives you the option of having
the subsystem configured
with SCO Unix software.
Software data compression
enables the drive to hold up
to 305 MB of data when
reading and writing in Sum
mit's SMS-101 format. The
drive reads and writes in
QIC-80 format for 250 MB
of storage.
Other features include a
backup/restore data through
put rate of up to I 0 MB per
minute with the SMS-10 I
format, 64 KB of on-board
RAM, and disk ROM BIOS
compatibility. Support is
available for multitasking op
erating systems via the op
tional IDE paddle card
adapter.
Price: $695.
Contact: Summit Memory
Systems, Inc., 100 Technol
ogy Cir., Scotts Valley, CA
95066, (408) 438-2660; fax
(408) 439-6725.
Circle 1275 on Inquiry Card.

External Drive
Travels with You

A

portable external hard
drive, Data Traveler
connects to your laptop or
PC via the parallel port to
provide convenient extra .
storage capacity for your sys-

The Summit Express SE305 tape backup uses an IDE interface.
tern. Available in capacities
of 52, 84, 105, and 240 MB,
the under-3-pound unit fea
tures a Quantum IDE hard
drive, has input and output
parallel ports, and tucks into
your briefcase.
Price: $795 to $1995.
Contact: Kingston Tech
nology Corp., 17600 New
hope St., Fountain Valley,
CA 92708, (714) 435-2600;
fax (714) 435-2699.
Circle 1276 on Inquiry Card.

Sun Speed
on a Rewritable
Optical Disk

proprietary SCSI-to-SCSI
caching controller, and a
220-W uninterruptible power
supply. DMA transfers the
data from the built-in mem
ory cache to the optical
disk, letting the caching con
troller simultaneously flush
the cache and process re
quests from the host com
puter. Cache size ranges
from 4 to 32 MB; each re
writable optical cartridge has
a 600-MB capacity.
Price: $5000to$10,000.
Contact: Unison Informa
tion Systems, Ltd ., 21 Walsh
Way, Framingham, MA
01701, (508) 879-3200; fax
(508) 879-0772.
Circle 1277 on Inquiry Card.

M

ore than a storage
disk, the Opti/Max
SCSI rewritable optical disk
subsystem is an effective
boot disk for Sun worksta
tions. With an average access
time of7.6 ms, a read/write
data transfer rate of 1 MBps,
and use of the standard Sun
driver, the Opti/Max shows
the highest performance
available in rewritable optical
disk subsystems, according
to Unison.
Intended for use with
Unix workstations using the
SCSI bus, the subsystem
consists of a 5 'A-inch rewrit
able optical disk, a Unison-

Mac Magneto·
Optical Disks

T

he Condor 650e and
l 30e rewritable mag
neto-optical disk subsys
tems forthe Mac are remov
able, split-head optical
units. The subsystems sup
port applications such as
desktop publishing, CAD/
CAM, multimedia, and
medical imaging.
The 5 1A-inch Condor
650e runs at 3600 rpm and
has an average access time
of 37 ms. Its maximum data
transfer rate is 2 MBps,
with a sustained rate of I
MBps. The 3 V2-inch Con

dor 130e's average access
time is 43 ms, and it has a
maximum data transfer rate
of 1.5 MBps, with an aver
age of 640 KBps. Both sub
systems include motorized
cartridge load and unload
and direct seek. The 650e
features a completely dust
proof design.
Price: Condor 650e,
$4679, $269 per cartridge;
Condorl30e,$2498,$99
per cartridge.
Contact: Rodime Systems,
Inc., 7700 West Camino
Real, Boca Raton, FL
33433, (407) 391-7333; fax
(407) 391-9950.
Circle 1278 on Inquiry Card.

Speed Scanning
for Unix and Sun
~signed for document
image management ap
plications on Unix and Sun
Microsystems platforms, the
M3096G high-performance
SCSI scanner handles paper
as large as 11 V2 by 17
inches. Able to scan at a
rate of2.2 seconds per page,
or 20 ppm, the M3096G
can process up to 50 docu
ments at a time using its
automatic document feeder.
The scanner recognizes
256 gray scales and has a
maximum scan resolution
of 400 pixels per inch, letting
you scan photographs. The
optional Sun Kit lets you in
tegrate the scanner with
Sun workstations. Compo
nents of the kit include the
M3096G Sun Sparcstation
driver and a compression
board with 4 MB of RAM for
standard Group 3 and
Group 4 fax compression.
Price: $6720; Sun Kit,
$2200.
Contact: Fujitsu Computer
Products of America, Inc .,
2904 Orchard Pkwy., San
Jose, CA 95134, (800)
626-4686.

D

Circle 1279 on Inquiry Card.

JULY 1992 • BYTE

77

NEWS
WHAT'S

NEW

•

ADD-INS

Click Between
DOS and Unix

T

he Opus Systems
SPARCard 2 coprocessor
board for PCs features spe
cialized system software that
integrates DOS and Unix
environments. With the
board installed, you can
switch back and forth be
tween DOS and Unix with a
single keystroke or mouse
click and transfer files be
tween the environments.
Based on the 40-MHz
SPARC processor, the card is
JOO percent binary compat
ible with all SPARC hard
ware and software from
Sun Microsystems and Sun
soft. You can simultaneous
ly run DOS/Windows and
3500-plus SPARC applica
tions from the same keyboard
or mouse and view them on
a single monitor.
The SPARCard 2, rated
at 28 .5 MIPS, provides the
full functionality of a Sun
Sparcstation 2 motherboard.
The card includes a dedi
cated FPU and memory.
Price: $4145; SPARCard 2
Kit with a card, 8 MB of
RAM, a 213-MB hard
drive preinstalled with So
Iaris 1.0, and a color frame
buffer, $6265.
Contact: Opus Systems,
329 North Bernardo Ave.,
Mountain View, CA 94043,
(415) 960-4040; fax (415)
960-4001.
Circle 1280 on Inquiry Card.

Dual Emulation
Accelerator
for LaserJets

A

board and cartridge
combination, the Better
Yet IV dual-emulation ac
celerator for the Hewlett
Packard LaserJet Series II
and LaserJet III provides four
distinct performance en
hancements for these
printers. The accelerator
can give you PCL-5 and Post78
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The SPARCard 2 makes a PC a dual-processing workstation.

or by installing a 4-MB flex
card in the vacant memory
slot now and adding 2 MB to
the card later. To upgrade
the 4-MB PowerBook 170,
you install the 4-MB flex
card in the memory slot and
attach the existing 2-MB
memory module to the flex
card. (The other 2 MB of
memory is on the mother
board.)
Price: $395 and up.
Contact: Piiceon, Inc.,
1996 Lundy Ave., San Jose,
CA 95131, (408) 432-8030;
fax (408) 943-1309.
Circle 1283 on Inquiry Card.

Script emulation at a
throughput speed as much as
20 times faster than
standard.
When you use BetterYet
IV on your network, auto
switching between the emu
lations is possible. Both emu
lations provide a 600- by
300-dpi resolution (you need
an additional I MB of
memory in PostScript mode).
Price: $999.
Contact: Output Technol
ogy Corp., 2310 North
Fancher Rd . , Spokane, WA
99212, (800) 468-8788 or
(509) 536-0468; fax (509)
533-1280.
Circle 1281 on Inquiry Card.

Super VGA Card
Supports
Windows 3.1

T

he WIN .VGA Super
VGA card from Video
Seven is designed to sup
port Windows 3 . I as well as
CAD and DOS-based appli
cations. Available in 512- and
J024-KB versions, the card
has hardware-assisted icon
(BitBlt) transfers and line
draws.
The card supports resolu
tions of up to 1024 by 768

pixels with 16 and 256
colors in noninterlaced mode
and 1280 by J024 pixels
with 16 colors in interlaced
mode . The refresh rate at
all resolutions is 72 Hz.
Video Seven's HT2 I 6
graphics controller is on the
card, as is a memory-cach
ing mechanism that lets the
CPU continuously process
data instead of waiting until
after the write operation is
complete to display memory.
Price: 512-KB version,
$199; 1024-KB version,
$249.
Contact: Video Seven,
Headland Technology, Inc.,
46221 Landing Pkwy., Fre
mont, CA 94538, (415) 623
7857; fax (415) 656-0397.
Circle 1282 on Inquiry Card.

Memory Merges
in Your
PowerBook

N

ow you can upgrade
your Mac PowerBook
by adding to the factory
installed memory rather
than replacing it. The flex
card from Piiceon is avail
able for all three PowerBook
models.
You can upgrade the 2
MB Power Book JOO and 140
to 8 MB in two ways: You
can do it all at once by pur
chasing a 6-MB upgrade kit

Experiment
with Fuzzy Logic

A

training/development
kit that helps you gain
familiarity with fuzzy logic
is available from American
NeuraLogix. The self
contained ADS230 kit in
cludes a PC-compatible
board equipped with an
NLX230 fuzzy microcon
troller that lets you try your
hand at developing Al ap
plications . Controlling soft
ware and complete docu
mentation are included. Rule
processing time for the
NLX230 is 30 to 40 times
faster than that of typical
software-based or software/
hardware combinations, ac
cording to the company.
Price: $395.
Contact: American Neura
Logix, Inc., 411 Central
Park Dr., Sanford, FL
32771, (407) 322-5608; fax
(407) 322-5609.
Circle 1284 on Inquiry Card.

For Complete Inside lnfonnation,
Place This Card Inside YourMailbox.
For free information about the FTSA PC, send in this card; FAX this card to
1-713-933-1029; or for immediate attention, call 1-800-627-8700.
[ PURCH ASE COMPUTERS FOR:

D

Internal company use

D Resale D

l AM INTERESTED IN FAULT TOLERANCE
Network server D Both

D

Al'l'LICATIONS YOU ARE RUNN ING: _

Do YOU CURRENTLY
Yes D No

N A M E - - - --

-

-

- - - - - --

-

Both

FOR:

D

Stand alone PC

_ _ __ __

_

TITLE - - - - - -- -- - - - - - - 

CO~\PA NY - -- - - - - - - - -- -- 

ll AVE ANY FAUL'I roLEl~ANT l'l{OTECTION 7

D

PH ONE -

IF YES: D UPS D Disk mirroring D Redundant p0wer
Other_ _ _ _ _ __ __ _ __ _ __

FAX _ _ _ __ __ _ _ __ _ _ _ _ __

D

D 386 D 386 SX D 486 D Ot her
CONFIGURAT ION: D Desktop D Rac kmount D Tower

-

-

-

-

-

-

- --

-

-

-

- -

/

PROCESSOR:

] MPORTANT SPECIFICATIONS: D Data securi ty D Industrial
D System availabi lity D Power management
D Other_ _ _ _ _ _ _ _ __ _ __ __
PURCHASE TIMEFRAME: D 30 days D 60 days D I year

ADD RE SS - - - -- - - - --

CITY _ __

_ _ _ __

STATE _ _ __

- - - -

_ _ _ __ __ __

_ __ __ __

ZIP _ __

_
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The FTSA PC Lets You Pop It And Swap It.
The FTSA PC has a modular design and passive backplane that gives you instant
access to components, including the CPU and option cards. And one phone call gives
you instant access to all the other information you may need.

fnJi

1lil

The diagnostic system
keeps you apprised of power,
data and component status.

The FTSA PC has two
e:xlernally-remo11oble power supplies
with o built-in backup battery.

A disk array mirrors
data to protect you from

hood crashes.

For FTSA Prices And Configurations Call: 1-800-627-8700.

NO POST ,,GE

N[CESSAR\'
IF

~l ,\ILED

IN l'HE
UNITED STA TlS

BUSINESS REPLY MAIL
FIRST-CLA SS

~IAIL
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HOUSTON , TX
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TEXAS

l l lMICRO
TEXAS ~llCRO
10618 ROCKLEY RD.
HOUSTON, TX 77099-9986
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The Award-Winning FTSA PC Bylhe Numbers.
Although the FTSA PC was named Best Desktop PC of Comdex by
ByLe Magazine, iL comes in three different configurations Lo meet Lhe
needs of both desktop and indusLrial users and everyone in between.
Call today for complete configuration inforrna Lion and product specs.

Winner

• 8 · slot passive backplane

FTSA

Desktop

FTSA
Micro·tower

· ··~' I
'.

.

.

;

• 386/486 up9rodoble CPUs
fTSA
Rackmount

• SCSI hard drives from
80·525 MB

• Ld4 MS floppy
• Up!o 1024x768
• Redundant power supplies
• Built· in backup batteries
#

For n5A Prices And Configurations Call: 1-800-627-8700.

THE FfSA PC KEEPS YOU
UP AND RUNNING. The FfSA
PC utilizes a backup power supply
and self-recharging battery pack to
seamlessly stay on-line should
normal power fail, while its data
mirroring disk array helps
prevent downtime due to djsk
crashes. Its components are
monitored by a diagnostic system
that will warn you of any impend
ing problem.

Inside Information
On The World's First
Fault Tolerant PC.
INTRODUCING THE FAULT TOLERANT PC FROM

This makes FTSA ideal for
critical applications like work
group LANs. In fact, FTSA is
compatible with I.ANtastic and
NetWare Lite right out of the box.
THE FTSA PC GIVES YOUR
DATA A FIGHTING CHANCE..

Supplementing the disk array, the FTSA PC employs sophisti

TEXAS MICRO. If you're someone who has to be on-line,

cated data auditing and archiving systems that virtually

who has to have your data, your PC has arrived.

guarantee data integrity, even in the event of a system crash,

Head crashes, blackouts, user errors, bad sectors,
power surges, jolts, jars, bumps and bruises can't stop it.
lt thrives where others knuckle under. Its the pit bull

corruption or unexpected system shutdown.
The FfSA PCs modular design gives you plug-and-play
access to every major component, including CPU and option

of PC-dom. Its the FTSAT" PC from Texas Micro, and it

cards, which gives you a 10-minute Mean Time To Repair,

redefines PC fault tolerance.

and CPU upgradability.

THE FfSA PC IS FAULT TOLERANT FROM THE

FfSA'S BIGGEST BREAKTHROUGH IS PRICE. In

GROUND UP. The FTSA PC is built with a proprietary

fact, the only thing with comparable fault tolerance is a

system of fault tolerance-called Fault Tolerant System

minicomputer, which costs 5 to 10 times more.
Detailed information about the FTSA PC and our free

Architecture'"-that operates at the BIOS level.
This specialized, DOS-compatible BIOS binds the fault

"Guide to Fault Tolerant Computing" are just a phone call

tolerant components together, creating an umbrella of fault

away. Find out today how you

tolerance, and a level of protection never before achieved in

can benefit from a PC that has

PCs. While maintaining a high standard of performance.

inner strength.

-

TEXAS

l l lMICRO

Get An Insider's Look At The FTSA PC. Call 1-800-627-8700.
A

All t1ode names re ferenced ore the ser vic e mark , trodemork or regis tere d tra demark of the respective monufocturer

Circle 118 on Inquiry Card.

EMEMBER
EMORY?
Viruses are creative
little monsters that can
eat up your profits.
Viruses spread very innocently from
normal computer usage. Bulletin
boards, hackers and malicious
employees are not the problem.
Almost 90% of infections come from
diskettes, half from data-only disk
ettes and 3% from shrink-wrapped
software. No one is immune. There
were nearly 1,000 known viruses in
1991. Between three and five new
viruses are created each day. Here are
just three examples:

CASCADE VIRUS. By 1he lime anyone sees
1hefalling /e11ers , your emire si1e is likely
10 be i11/ec1ed.

Just remember NOVTneeds

nO UpdafeS.

NOVI prevents or detects and per
fectly repairs both known and unknown computer viruses
from the moment you install it. NOVI works equally well
on single PCs or LANs and is fully Windows'" compatible.
Although NOVI can scan for viruses faster than anything
else, virus scanning is one thing you can forget about for
ever. Just let NOVI's patent-pending "Integrity Manage
ment" take care of your PCs. There will be no hassles, no
maintenance and no user intervention. You can forget
about costly and time-consuming updates also, because
you won't need them.

JOSHI VIRUS. Th is ex1remely common
s1ea/1 h virus damages hard drives and abou1
ha(/1heJloppies ii lral'els 011.

FTER

IRUS

How much are your data
and downtime worth?

TEQUILA VIRUS. Usingadvancedanti
scanner and stealth techniques, the virus
infects LA Ns and corrupts hard d rives.

Do you think a virus

could never happen to
you?
Over 60% of American companies
and governmental agencies are hit
by viruses each quarter: The likeli
hood of a major virus disaster
is doubling every four months.*
*All data from Dataquest/National Co mpu
te r Security Associati on virus study (11/91).

Viruses are no longer someone
else's problem, as many businesses
have discovered. When a virus hits,
it can not only destroy your data and
programs, it can also knock out your
entire network. A virus puts you off
line until the problem is solved, while
it ties up your best people for hours or
days. With NOVI, you're always pro
tected and productive.

Designed to work in
corporate computing
environments.
NOVI has no database to maintain,
no approval lists, no user updates or
maintenance. It produces virtually no
false alarms, even when its known
virus features are turned off. NOVI
prevents file and system areas from
getting infected in the first place. But
if an infection occurs, NOVI perfectly
repairs it, and returns you to normal
operations. NOVI can do all of this
automatically and invisibly, without
showing a single user message. Or it
can be set up to show up to a dozen
customizable messages for you and
your PC security personnel.
NOVI is the first Object Oriented
anti-virus system. You can choose
objects and tailor their behavior exact
ly to the needs of your environment.
It occupies from 60 to 600 KB of disk
space (with two on-line manuals and
a comprehensive virus information
base) and as little as 1.6 KB of RAM.

Ea.sy to install, easy to use.

Actual and proj ected percent of orga nizations
experiencing virus disasters each quarter in
North America (Dataqu est).

Installing NOVI can be as easy as
booting from a NOVI "Clone" disk
ette or logging on to the LAN - no
questions asked. A comprehensive
LAN installation can be done under a
minute. Logs of virus encounters can
be stored locally or sent as a message
to a LAN administrator.
Circle 153 on Inquiry Cord (RESELLERS: 154).

Pac pricing protects

organizations at less cost.

Multiple installation users get signifi
cant savings per unit with our unique
10, 25, 50, 100, or 500 pac licenses.
This eliminates hundreds of boxes
and manuals and provides you with
enough licensed software to handle
your entire organization or LAN.

Ranked by SOFTWARE DIGEST as the #I
anti -virus program. (Vo l. 8.11-1991)
"NOVI co mpletely out-classes the other
progra ms with pure speed."

NOVI comes from Certus Interna
tional, with a five year history of
specializing in anti-virus, integrity
management and systems manage
ment software.

Call 1-800-SAY-NOVI.

c~
certus
Certus International Corporation
6896 West Snowville Road
Brecksville, Ohio 44141 • 216-546-1500
®SOF TWAR E DI G EST is a reg is tered t radema rk o r National

Sofl ware Tes ti ng Laborator ies , Inc., a Datap ro co.
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wire holder that elevates
your mouse cord, eliminating
the frustration of trying to
work around it.
Price: $9.95.
Contact: Advanced Image,
2 Route 13 South, Brookline,
NH 03033, (603) 673
0212.

Maintain
Real· Time Clock
Stability

T

he ClockMate 913, a
4.5-V alkaline computer
clock battery, closely
matches the real-time clock
in your 286 or 386 com
puter. Unlike a lithium bat
tery, which has a transition
al voltage delay when normal
power is lost, the Clock
Mate 913 ensures continuous
voltage above the critical
3-V level necessary to
maintain clock stability and
configuration file memory.
The battery has a nominal ca
pacity of 2000 mA, a tem
perature range of - 30°C to
60°C, an AMP connector,
and gold contacts.
Price: $12.
Contact: Plainview Batter
ies, Inc., 23 Newton Rd.,
Plainview, NY 11803,
(516) 249-2873; fax (516)
249-2876.

Circle 1288 on Inquiry Card.

Caption Decoder
Does More
Than Decode

I

The ClockMate 913 closely matches real-time clock voltage.

Seattle, WA 98103, (206)
547-8311; fax (206) 548
0322.
Circle 1286 on Inquiry Card.

Cases for the
PowerBook

$79.95; Deluxe model ,
$129.95 .
Contact: Kensington
Microware, Ltd., 2855 Cam
pus Dr., San Mateo, CA
94403, (800) 535-4242 or
(415) 572-2700; fax (415)
572-9675.
Circle 1287 on Inquiry Card.

Circle 1285 on Inquiry Card.

A Spectrum
Analyzer for the
Mac or PC

A

fast Fourier transform
spectrum analyzer
that's Mac or PC compat
ible, the R380 features two
channels with 14-bit AID
and software-selectable input
signal gain ranges. The
software includes modes for
a digital oscilloscope,
zoom, compare, and save.
With a dynamic range of 85
dB, the R380 has a 100-kHz
sample rate, 16 KB of data
buffer per channel, and up to
8000-point FFT. An exter
nal trigger provides remote
control; a signal cursor and
two dynamic markers let you
make spot measurements of
voltage, time difference, and
frequency.
Price: $1995.
Contact: Rapid Systems,
Inc., 433 North 34th St.,
84
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C

ompact and Deluxe
carrying cases for Mac
Power Book notebook com
puters have padded handles
to make the PowerBooks
comfortably portable. A
slim, zippered case, the
Compact model holds the
computer, papers, floppy
disks, and pens. An adjust
able pad inside helps you
custom-fit the case to the
PowerBook or other laptop.
In addition to the Power
Book, the Deluxe model has
room for such items as a
power adapter, a modem,
extra batteries, or an exter
nal floppy drive. The Deluxe
also has a window for your
business cards and an outside
pocket for keeping plane
tickets and newpapers easily
accessible. Padded dividers
let you custom-fit your
laptop.
Price: Compact model,

Eliminate the
Mouse Mess

T

rying to avoid tangling
your mouse cord can at
times threaten to become a
full-time occupation. A
means of eliminating the
hassle is available in the
Mouse Control. The filled
plastic base of the device sup
ports a metal spring, a plas
tic extension rod, and a top

f you are involved in
teaching someone English,
the Caption Master IV cap
tion decoder and its compan
ion Super Caption 3.20
software may be the help
you're looking for . The
hardware and software com
bination lets you simulta
neously monitor both caption
channels on a chosen TV
channel. The captions are
displayed on your computer
screen, enabling you to see
the full TV picture at all
times.
Since Caption Master IV
gets its signal from your
TV's video output, the unit
is automatically tuned when
you tune your TV. Super
Caption lets you freeze a cap
tion until you've finished
reading it and replay captions
you've missed. You can in
crease the caption size in
large or small print and
record the text ofa TV pro
gram by saving the captions
to a disk file.
Price: Caption Master IV
with basic display software,
$149; Super Caption 3.20
display software, $59; Cap
tion Master IV and Super
Caption, $169.
Contact: Best Electronics,
30 Hornbrook Rd., Ithaca,
NY 14850, (800) 292-7021
or (607) 277-7002.
Circle 1289 on Inquiry Card.

MINUTEMAN TAKES CHARGE IN
OVER 1000 JCPENNEY STORES.
Every time JCPenney sells
a pair of jeans, a toaster or
a bottle of perfume, MINUTE
MAN takes charge. That's
because more than one
thousand JCPenney stores
rely on MINUTEMAN UPS
systems to back up power to
their point-of-sale systems.
Every day your company
relies on its voice and data
communications equipment
to stay productive. Unfortu
nately, the electricity that
powers these vital systems
is not reliable.
Blackouts, brownouts,
spikes, surges and even
lightning strikes are
common in most business
environments. And the high

MINUTEMAN PRODUCTS
• On-line and standby UPS
• Shutdown software for
every available operating
system
• 300VA to 10KVA
• Power boost design on
the new MINUTEMAN
Power Master 600
• Automatic voltage
regulators
• International models

cost of losing vital informa
tion and productivity due
to power outages and
surges calls for preventive
measures.
Power requirements
can be confusing. And your
company has unique
needs that often require

one up with help from
MINUTEMAN .

JCPenney Co.,
Inc. changed its
operations from
the old POS systems to the
new PC-based technology,
relying on PC platforms for
point-of-sale and in-store
support. And they back each

· "There was a violent surge
in one of our stores," says
Patefield. "If we didn't have
the MINUTEMAN unit, it
probably would have
seriously damaged all of our
point-of-sale equipment.
" The key was
the switch-over
time from AC
to battery," says
Pa tefield. "It
really has the
best continuity
of the UPS
systems we
evaluated. Also, the price
was very favorable. When
you 're installing them in as
many locations as we are, the
pricing was very attractive."

© 1992 Para Sys tems. Inc.. 1455 LeMay Drive,

Carrollton, Texas 75007 (214) 446-7363 (214) 446-9011 fax

Circle 82 an Inquiry Card.

custom solutions.
MINUTEMAN offers the
most comprehensive line of
UPS systems available,
protecting all your business
equipment from stand-alone
workstations to the largest
of the IBM AS/400s.
MINUTEMAN products
are sold and serviced
worldwide. Call on our
skiJled professionals to help
you determine your exact
power protection
needs.

Call our toll-free POWER
HOTLINE now for your free
Power Protection Guide.

(800) 238-7272

MINUT

UNINTERRUPTIBLE POWER SUPPLIES

Reduced prices
up to 36%
Call for complete price list.

®

Introducing
the first

486SX
notebook
with
TFTcolor.

You are about to witness an incredible display of power.
Introducing the Toshiba T4400SXC. The first notebook
to offer you all the power of a 486SX with all of the jaw
dropping possibilities ofTFT LCD active matrix color.
Consider that with its active matrix Super VGA color
screen, the T4400SXC can actually display a kaleidoscope
of 256 simultaneous colors at a 640 x 480 pixel resolution.
Remarkably, these 256 colors can be drawn from a
palette of 185,000 colors to give life to photographic images
and color intensive presentations. Its enough to make your
retina want to take a vacation.
Not to mention that each pixel
on the screen is controlled by
three individual transistors, ensur

~c, J I

~~~~~:=~
~!,:\,;• ~

ing perfect focus and color regis
tration.The result is'amazing
clarity far superiorto desktop
monitors and a brighter, faster
screen that far exceeds passive matrix LCD color screens.
Combined with a blazing 25MHz, 486SX micropro
cessor and 8Kinternal cache,it'spowerfulenough to handle
your wildest visions.
Of course, you shouldn't be limited by the number
of ideas you have either. Which is why the T4400SXC is
equipped with a 120MB hard drive for plenty of storage.
And 4MB of RAM expandable to 20MB.
And since ideas happen anywhere, any time, we've
designed it to fit in half of a briefcase and given it a Nickel
Cadmium battery that lasts 3 hours per charge.
Of course, there are times like payday when it is nec
essary for you to be in the office.Which is why we made
our new notebook to be expandable
with our Deskstation IV, giving you two
expansion slots, and ports for external
monitor and external keyboard.
Naturally, this is all just the tip of the
iceberg, so call us at 1-800-457-7777 for more information.
We think you'll find that when it comes to the future
of personal computing, Toshiba has incredible vision.
"'

In Touch with Tomorrow

TOSHIBA
© 1992 Toshiba America Information Syscem~. Inc.Th.c lnrel Inside logoi5 a rrademark oflnrelCorp01ario11
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Gather Data
in Real Time

Network
on a Board

T

T

he I/O Station 464
from Strawberry Tree,
an Ethernet-based data ac
quisition device, lets you di
rectly acquire scientific
data in real time. Designed
for use in applications such
as laboratory data collection
and industrial process con
trol, the 4~- by 17- by I6Ys
inch device lets multiple
users access data via your
network.
You can set up the 1/0
Station 464 in the lab and ac
cess the results in your
office, permitting safe acqui
sition of data during haz
ardous experiments or pro
cesses. The unit accepts
plug-in modules with inputs
for measuring analog and
digital signals, outputs for
control, accuracy to 16 bits,
and speed to 1 million sam
ples per second. With the
I/OStation 464, you can con
nect your workstation di
rectly to transducers for col
lecting data for variables
such as temperature, pres
sure, sound, and vibration.
Price: $3995.
Contact: Strawberry Tree,
Inc., 160 South Wolfe Rd.,
Sunnyvale, CA 94086,
(408) 736-8800; fax (408)
736-1041.
Circle 1290 on Inquiry Card.

Multiple
Connections
from a COM Port

T

he LiSBus Async 1/0
System lets you use your
PC as the basis for a mas-

With the 110 Station 464, you can collect data remotely.

ter/slave network. From a
single COM port, you can
address at least 60 devices
with serial ports at dis
tances of over 1000 feet; your
PC addresses each slave pe
ripheral as if it were the only
device connected to the ma
chine. The system includes
its own link-control soft
ware, which lets you use your
current software to commu
nicate with the peripherals.
LiSBus (for linear se
quential bus) works through
your PC's or peripheral's
RS-232 asynchronous com
munications hardware,
using the impedance of the
transmission cable and a
proprietary addressing sys
tem that eliminates the need
for explicit binary addresses.
All module connections use
JDC (insulation displacement
connection) technology,
and all electronics use sur
face-mounted components.
The system is EMI (electro
magnetic interference)
resistant.
Price: Starter pack, $650;
each additional 1/0 module,
$70.
Contact: Gigatec (USA),
Inc., 871 Islington St., P.O.
Box 4705, Portsmouth, NH
03802, (800) 945-3002 or
(603) 433-2227; fax (603)
433-5552.
Circle 1291 on Inquiry Card.

Smart
Connections

S

mart Ringbridge pro
vides local connections
between token-ring net
works as fast as 12,000 pack
ets per second. Able to pro
vide simultaneous support
for IBM-compatible source
routing and IPX routing for
NetWare, the unit can also
support a mix of 4- and 16
Mbps token-ring LANs.
The front panel of the
unit includes DB-9 and RJ-45
connections, ring-status in
dicators, ring-speed switch
es, and a IO-menu LCD
that lets you isolate problems
and determine solutions for
them. The LAN manager
sees the same display on the
management console. All
microcode in the unit is
stored in a flash EPROM,
which enables you to down
load microcode enhance
ments to the bridge after in
stalling the new software.
The unit also comes with
user-configurable filters.
Software shipped with the
bridge includes the stand
alone DOS' text-based
Bridge Control Program and
the Windows-based Ring
View Bridge Manager.
Price: $6995.
Contact: Madge Networks,
Inc., 42 Airport Pkwy., San
Jose, CA 95110, (800) 876
2343 or (408) 441-1300; fax
(408) 441-1335.
Circle 1292 on Inquiry Card.
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he banner product of
the Maximizer series of
expansion boards, the
MAIN (multiple-access in
ternal network) Board con
tains two complete computers
to provide a transparent
multiuser system for three to
17 people (up to eight
boards can be installed).
Each 16-bit microcomputer
on the full-length XT-size
board has its own proces
sor, memory, video control
ler, and 1/0 controller.
Data transfer between
the host and slaves takes
place on the host's bus at
bus speeds. The slaves,
which can be as far as 250
feet from the host and 500
feet from each other, can
reboot each other or be re
booted by the host without
the system's being taken
down.
With the Mainview soft
ware utility, each user can
view and interact in text
mode with any other user on
the system. Print queuing,
spooling, and redirecting on
the fly lets you print while
most applications are still
running. Of the I MB of
RAM on-board for each
user, 640 KB is available
for programs and 384 KB for
the system and buffers.
High-speed preemptive inter
leaved memory access pro
vides shared access without
wait states.
Price: $1995.
Contact: Hamilton Digital
Controls, Inc., 2118 Beech
grove Place, Utica, NY
13501, (315)797-2370; fax
(315) 797-2309.
Circle 1293 on Inquiry Card.

n new windows with TI microlaser™ printers.

iilWIU t:I
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And get powerful fonts and graphics,
ease of use and more speed than ever.
~ now you've heard how fust and

easy Microsoft® Windows™ makes it
to tap all that PC power you've got on
your desk.
Weil now there's an affOrdable, easy
way to put that power on paper 
microLaser from Texas Instruments.
Right out of the box; microLaser
comes with what you need to print the
dazzling pages oftext and graphics
you've dreamed of.
~•
Just plug it in and go. b
POSTSCRIPT
That's becausemicrdaser PS models
come with PostScript® software from
Adobe® and the memory it ~kes to use

it Plusyou getyourchoice ofeither17 or
3 5 scalable fonts, starting at just $1,399*.
New model. More speed. Same price.
When it comes to print speed, the
newmicroLaser Plus zips along at
9 ppm. Ifyou need a shared printer solu
tion, turn to the 16 ppm microlaser XL
If all that isn't enough, just look at
what else you get with microlaser. It's
the smallest printer in its class. It han
dles more paper and envelopes in more
ways. And it supports more than 4,000
software packages, including your
Windows applications.

So when you add it all up, you'll
understand why the power ofyour ideas
needs the power, convenience and econ
omy of microLaser. Let microLaser open
new windows for you.
For the name ofthe nearest dealer, call

1-800-527-3500.

~ TEXAS

INSTRUMENTS

•11 su~ n:rail prin:. (Dealer prie<s mayvaiy.l microlaser is a trademark of Texas lnsaument> lnoorpoiated. Microsoft is a regisrered 11ademark and Windows is a trademarkofMicrosoft Corporation.
Adobe, Pos&rip< and rhe Pos&rip< logo are rei;isti:red trademarks ofAdobe Sysrems, Inc.© 1991 TI 71860
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Your upgrade
Introducing Intel
OverDrive™ Processors.
With built-in upgradability
we promised you room for the
future. Room for more power.
Well, the future has arrived.
Presenting a revolutionary new

i486'"SX-20 System
category of single-chip
Performance: Microsoft
Word for Windows*
upgrades: Intel
I.SOX
OverDrive Processors. 1l
The easiest, most cost ~ I.OX
effective way to add
~
·~ o.sx
even more power to
~
your system-for
a.ox Wrthout
With
lntel486'"SX PCs
OverDrive
OverDrive

©1992 Intel Corporation. lnlel486, i486 and OverDrive are trademarks of Intel Corporation. •windows is a trademark of Microsoft Corporation.

now, and soon for
all 486 systems and
beyond.
Just pop in a
new OverDrive
Processor and you'll
improve overall
i486 SX system

just checked in.
performance by up to 70
percent. Added perfor
mance that will benefit
over 50,000 compatible
software applications.
And that goes for
today's demanding Wmdows
software, too.

In fact, by adding an
Intel OverDrive Proces
sor, your 486 PC will even
run multiple Wmdows
applications faster.
To check in to the
OverDrive Processor, see your
local computer dealer now.
Circle 63 on Inquiry Card

Or for a detailed brochure, call

1-800-538-3373, ext. 98. And hurry.
The vacancies are filling fast.

intel.
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he developer's version
of Paper Keyboard from
Datacap lets you use the
program's handwriting-rec
ognition and optical-charac
ter-recognition capabilities in
your own imaging and con
tent-based applications. PKO
(Paper Keyboard Dev)
allows distribution of run
time versions of the Data
cap software and supports
Windows' DOE.
PKO is geared toward
the software applications
publisher and works as a
tool that collects and distrib
utes data from scanned
forms. After scanning a com
pleted form, you develop a
program that saves the
scanned data in a database.
PKO provides improved
handwriting recognition
and supports check-box
recognition.
Datacap also offers an
end-user version of the prod
uct. Paper Keyboard ICR
(Intelligent Character Recog
nition) offers all the func
tionality included in PKO,
but without support for run
time versions.
Price: PKO, $4995 plus
run-time fees; Paper Key
board ICR, $3995.
Contact: Datacap, Inc.,
580 White Plains Rd., Tarry
town, NY 10591, (914)
332-7515; fax (914) 332
7516.
Circle 1294 on Inquiry Card.

Rational
Is Ready for
32-bit Windows

B

igWin, announced last
summer and available
now from Rational Sys
tems, lets you develop 32-bit
Windows applications that
will run under Windows 3.0,
3.1, and NT (New Technol92
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Paper Keyboard · 1040EZ

Add Handwriting
Recognition
to Programs

T

PROGRAMMING SOFTWARE
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Paper Keyboard's on-screen verification displays the original
image and the recognized value for maximum accuracy.
ogy). The application extend
er is compatible with 16- or
32-bit DLLs and offers
source code compatibility,
compiler independence, and
zero-based flat model ad
dressing. According to the
developer, you can convert
16-bit applications to 32 bits
by modifying a make file
and rerunning it.
Rational Systems is also
shipping its WinServe DOS
to-Windows conversion
toolkit. WinServe splits your
existing DOS applications
into client and server pro
cesses; your original appli
cation runs under Windows
in an invisible DOS session
via a front-end program.
WinServe provides develop
ment tools such as a standard
DLL, a built-in debugger,
and a Windows 3.0 virtual
device driver.
Price: Both products start
at $5000.
Contact: Rational Systems,
Inc., 220 North Main St.,
Natick, MA 01760, (508)
653-6006; fax (508) 655
2753.
Circle 1295 on Inquiry Card.

Build Speech
Synthesis into
Mac Programs

T

heSBDK(SoundBytes
Developer's Kit) lets you
incorporate speech synthe
sis into new or existing Mac
intosh applications. The
SBDK library uses Emerson
& Stern's Sound Bytes text
to-speech synthesis program,
which is included in SBDK.
The company says that Sound
Bytes achieves natural
sounding results by convert
ing entire sentences, not
just words. Possible applica
tions for the SBDK include
software to access E-mail via
telephone or to update pub
lic information systems (e.g.,
train schedules).
The SBDK features a
55,000-word expandable dic
tionary and can read and
synthesize words that are not
in its dictionary. You can
control your SBDK-based
program's pitch range and
rate of speech.
Price: $3750, plus run-time
license fees.
Contact: Emerson & Stern
Associates, Inc., 10150 Sor
rento Valley Rd., Suite 210,
San Diego, CA 92121, (619)
457-2526; fax (619) 457
1876.
Circle 1296 on Inquiry Card.

Rumba Your Way
to Simplified
Host Access

R

TVB (Rumba Tools
for Visual Basic) lets
you build GUI-based front
ends for mainframe applica
tions running under Win
dows . You use the program
with Wall Data's terminal
emulator for 3270 or ASl400
systems and Microsoft's Vi
sual Basic.
RTVB adds custom con
trols to the Visual Basic
Toolbox. The Form Builder
feature automatically trans
lates host screens, fields,
and functions into Visual
Basic forms.
Price: $195.
Contact: Wall Data, Inc.,
17769 Northeast 78th Place,
Redmond, WA 98052,
(206) 883-4 777; fax (206)
885-9250.
Circle 1297 on Inquiry Card.

Multimedia
Hypertext
Authoring

H

yperWriter 3.0, the
hypermedia and multi
media document-authoring
system, lets you merge and
link text, graphics, audio,
video, and animation within
a single document.
Hypertext linking op
tions include cross-referenc
ing and activation of exter
nal DOS applications. The
system supports DLLs and
DOE (both as client and
server) . You can import
text from Microsoft Word
and WordPerfect files or
import graphics files via
.PCX, .GIF, .BMP, and
other filters.
Price: $695.
Contact: Ntergaid, Inc.,
2490 Black Rock Tpke.,
Suite 337, Fairfield, CT
06430, (203) 368-0632; fax
(203) 334-5658.
Circle 1298 on Inquiry Card.
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The Drawing Board

PRODUCTOF THE YEAR.
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he experts have cast their bal
lots. And once again, the winner
is Designer!
Micrografx Designer~ is the only il
lustration software declared "1991
Product of the Year'' by Info World.
The only i,llustration software named
"Editor's Choice" by PC Magazine
for three straight years. The only il
lustration software to rate five stars
from Software Digest.
That's because no other software
comes near the precision drawing
power of Designer. With features like
multiple layers. Dimensioning. Full
color, full-screen editing. And built-in
type-handling software plus 180 Type
1 fonts worth over $5,000!

M

INFO

9

9

"New text, blend and color
features combine to keep
Designer competitive in a fas/
moving jield. This precise,
tool-rich drawing package has
its roots in CAD. but it attracts
other graphics users as well."

1

Features

Designer

Corel Draw

Drawing layers

64

1

Dimensioning

Yes

· No

Object snap

Yes

No

132 11 x 132'1

17"x l7"

Edit in full color

Yes

No

Cli p art images

Over 1,700

750

Maximum draw ing size

Type 1 fonts

180

0

PageMaker 4.0 fil ter

Yes

No

On line help scree ns

Yes

No

24-hour support

Yes

No

C R 0

Move up to Designer now
and get 70% offl

If you use Corel Draw or Arts & Let
ters, call us with your serial number
and we'll upgrade you to Micrografx
Designerforonly $199 (regularly $695)
plus $10 shipping and handling. If
you're not blown away by how much
more you can do with Micrografx
Designer, return it for a full refund.*
This is a limited-time offer, so act now!

Why settle for a product of the past
when the future of PC illustration is
Micrografx Designer? Call today to
order or request a free working
model!

30-day money-back guarantee!

1-800-598-1675
G R A F X®

·Shipping & handling charge not refundable. Other restrictions may apply. Please call customer service for return authorization number. ~licrografx reserves the right to cancel or amend the above offer at any time.
Micrografx, lnc. 1303 Arapaho, Richardson, TX 75081 (214) 234-1769. Micrografx has offices in Toronto, Paris, London, flfunich, ~ lil an, Copenhagen and Tokyo. Copyright ©1992. Micrografx. Inc.
/\ll rights reserved. Micrografx is a registered trademark and fl.licrn1~rafx Designer is a trademark of~ Hcrografx, Inc. /\II other products are trademarks of their respective owners.
Designer system re11 uirements: 286 (386 recommended) lBhl PC or compatible, or PS/2. I ~IB RAfll (2 ~IB R/\~ I recommended). 20MB (or larger ) hard disk. Windows 3.0. DOS 3.l (or higher ).
Mouse or digitizing pad. Windows-compatible monitor.

Circle 72 on Inquiry Card.

WITH OTHER NOTEBOOKS, YOU G
WITH OUR NEW NOTEBOOKS, YOU
CAN PICKUP
It's no wonder the phones are ringing off

the walls at Express. Because our two
notebook computers offer exactly what
people want-morefeatures than most
desktop systems and a choice between
our popular 325NXL and our new 425CXL.
(Not to mention incredibly affordable prices.)

$2,695

Express 42SCXL

Nobody likes to wait.
When you want your data, you want it now. And when
you want the next generation in portable computing
power, you want that now, too.
Announcing: The end of the wait. Now. Just pick up
the phone.
Here's the Express 42SCXL, the 2SMHz 486 notebook
computer that can tackle big spreadsheets, analyze
statistics and fine tune your graphics. Anywhere. Anytime.
In no time. For only $2,695.
~, ,
r
Now, a 486 doesn't have
to be a big box in your office.
Get a 42SCXL, and you can
have the power you need
with you. All the time. When.
you need it.
The 42SCXL features
the new Cyrix CX486SLC
microprocessor, an
affordable and compact chip
that's ideal for notebook systems. It's physically smaller
than the other 486 chips, so it fits easily into the tight
confines of a portable computer. It uses less power than
other 486 chips, so your batteries last longer for big jobs.
Yet this Cyrix chip delivers 2 to 2. 5 times the speed of a
386. And it has a built in cache.
The 42SCXL has full coprocessor support-plus all
the popular Express features that come with Express
notebooks. Its built-in trackball and fax/modem (including
free fax and communications software!), 4MB of RAM,
BOMB hard drive and the amazing, utility-filled DR DOS
6.0 make using all that 42SCXL power a breeze.

Cyrix CX4B6SLC
microprocessor.
Our super-twist backlit
liquid crystal display has
64 levels of grayscale and
a .30mm dot pitch. It
measures 9 .4" diagonally.
We install a 9600 baud
fax/2400 baud modem,
both with send/receive
capabilities. And we include
Quick Link II'" fax/
modem software FREE.
Sleep button and built-in
powermanagement
logic for up to 3 hours of
battery life.
Our BOMB hard drive and
4MB of RAM mean big
Windows programs run
great. Use DR DOS 6.0
data compression and
your drive can hold
up to 160MB!
l.44MB 3.5" internal
floppy drive.
Most notebook
microprocessors run at
only 16MHz or 20MHz.
Ours run at 25MHz.

Connect to printers and
other peripherals. Each
notebook has one RS-232
serial port and one parallel
printer port, plus external
VGA video, PS/2 mouse and
PS/2 keyboard connectors.

Copy and share data with
our high density l.44MB
3.5" internal floppy drive.
An BOMB hard drive and
4MB RAMgiveyou
storage and memory for
big applications and data.

We accept MasterCard, VISA. money orders. certified checks (please allow ten days
for processing), COD's. company and institutional purchase orders (minimum initial
purchase 8250. thereafter 850 with approved credit) and wire transfers. Shipping
charges arc calculated according to weight and distance. 1Cxas residents, please add
apprOpriatc sales tax. CompuAdd Express will replace or repair defective hardware,

ET LIMITED FEATURES AND SPEED.
RE LIMITED ONLY BY HOW FAST YOU
THE PHONE.
Free DR DOS 6.0 gives you
superior control over your
system, from cache to
password protection.
The 425CXL includes full
math coprocessor support.
101-keyfunction keyboard
(implemented with 84-key
layout) has the IBM "feel"
because it's made by the
same manufacturer.
Weighs less than six pounds,
even including the battery!
Inverted "T" arrow keys
are in the lower right hand
corner where they belong.
True notebook size
(8.5" x 11")
Built-in trackball with
200dpi for accurate
pointing and two click
buttons to select icons
and commands.

Our FREE carrying case
has a shoulder strap and
pockets. Packadapters,
batteries, diskettes and
other supplies. Its durable,
padded design protects
your notebook.

You'II never forget your
trackball-because it's built
in! A 200dpi resolution
assures accurate pointing
when you run Windows
on the road.

software and consumable items. A 15 percent restocking fee may be char~ed. All return
items must be accompanied by a return merchandise authorization (R.MA) number.
Prices and product descriptions are subject to change without notice. CompuAdd
Express is not liable for damage due to omissions or typographical errors.

$2,095
Express 32SNXL
Traveling light isn't enough any more. Not if it means
leaving features behind. Because when you travel today,
you expect the same capabilities out of your notebook
system that you get from the big desktop in the office.
That's why the Express 32SNXL, our 2SMHz 386SX
notebook, has been such a runaway success.
Now you can take Windows on the road-because the
32SNXL has a built in trackball, 4MB RAM and an 80MB
hard drive.
You can keep in touch no matter where you are
because the 32SNXL has a built-in fax/modem (with free
software!) and a 3.5'' floppy drive.
And you can work comfortably anywhere-because
the 32SNXL has a 64 grayscale display and a keyboard
with that familiar IBM click.
Meanwhile, back in the office, the 32SNXL works like
a versatile and powerful desktop system. Connect a printer
and other peripherals, a VGA display, a full size keyboard
and mouse. You can almost forget it's a notebook.
Until it's time to go on the road again. Because then,
you'll have a light, portable system-with all the features
you need already packed.

So, remember. If you're looking for the latest
technology in notebook computers and very, very
affordable prices, its time you
~
called Express. Because you
get toll.free technical support
•One year limited warranty
covering replacement or
repair ofdefective hardware
•Express 30-day exchange
•Rapid repairs •Technical
bulletin board service.
Call to order or to request
a.free catalog.

800-925-3525
12306 Thchnology Boulevard, Austin, Thxas 78727
Hours: 8am-6pm (CST) M-F 512-219-2890

Circle 30 on Inquiry Card.
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A Wealth of New
Features in
Pacioli 2000 2.0

V

ersion 2.0 of Pacioli
2000 features faster,
improved account entry, a
simpler chart of accounts,
easier period opening, and
support for recurring entries
and accruals. Other new
features include a consoli
dated record tool, account
style templates, the ability to
import accounting transac
tions from standard ASCII
text files, and support for
up to three different taxing
authorities.
Price: $49. 95.
Contact: M-USA Business
Systems, Inc., 15806 Mid
way Rd., Dallas, TX
75244, (214) 386-6100; fax
(214) 404-1957.
Circle 1301 on Inquiry Card.

PowerPoint 3.0
for Windows 3.1

F

ully rewritten to take
advantage of Windows
3 . l, PPW (PowerPoint for
Windows) 3.0 is the only pre
sentation application with
full OLE (Object Linking
and Embedding) client/
server support, says devel
oper Microsoft. Other key
Windows 3.1-based fea
tures are support for Win
dows for Pens and 22 True
Type fonts.
The program's auto
outlining and bullet modes
guide you in creating a bare
bones text slide. Then you
can assign visual characteris
tics to your raw text using
PPW's 150-plus slide tem
plates or your own slide
styles. The color palette of
fers 16. 7 million shades,
and the product supports 24
and 32-bit color.
PPW lets you preview
and import previously de
signed files, and it comes
with graph, draw, and clip96
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Pacioli 2000 's Memorized Invoice feature lets you set cycles
for executing accounting tasks on specific groups ofaccounts.

art tools. Once you've
created your slides, you can
sort and preview the images
and transition effects. Dur
ing an electronic presen
tion, you can draw on your
slides as you display them.
Price: $495.
Contact: Microsoft Corp.,
l Microsoft Way, Redmond,
WA 98052, (206) 882
8080; fax (206) 936-7329.
Circle 1299 on Inquiry Card.

Put an End to
Blind Searching

C

urrently available as an
add-on to WordPerfect
for DOS, UCCM (Utley
Cross Correspondence Man
ager) automatically orga
nizes and indexes the
correspondence on your
hard disk. UCCM recognizes
date, location, names, sign
offs, and many other syntac
tical identifiers. UCCM
will find "misplaced" text
and then let you view, back
up, copy, move, edit, or de
lete it. You can also do full
Boolean searches.
Price: $89.
Contact: The Utley-Cross
Co., 56A Main St., Suite
130, Maynard, MA 01754,
(508) 263-0386.
Circle 1300 on Inquiry Card.

Control File
Access and
Use via LAN

L

AN administrators can
use Windows Worksta
tion 4. l to create a GUI for
each network user and cus
tomize each user's options
depending on his or her
needs and access rights.
Windows Workstation also
lets you perform software
monitoring and maintenance.
Windows Workstation sup
ports NetWare, LAN Man
ager, and Vines.
Price: $995 for lO users;
$2495 for 100 users; $4995
for 250 users.
Contact: Automated De
sign Systems, Inc., 375
Northridge Rd., Suite 270,
Atlanta, GA 30350, (404)
394-2552; fax (404)
394-2191.
Circle 1303 on Inquiry Card.

Timeslips
Tracks 30,000
Clients

V

ersion 5. 0 of the Time
slips time-tracking, bill
ing, and profitability man
agement software for legal,
accounting, and other ser
vice businesses offers more
than 100 new features and

improvements, including new
report styles and a larger
client capacity. Timeslips
5.0 can now keep tabs on
30,000 clients per eight-user
program.
New reporting functions
let you generate a report on
anything that goes on a time
slip. You can also monitor
the time you spend per
forming certain tasks and as
sign up to six billing rates
per client. An enhanced im
port module lets you import
ASCII-based files from data
bases, spreadsheets, Sharp
Wizards, and other sources.
Price: $299.95 for eight
users; $599.95 for 250 users.
Contact: Timeslips Corp.,
239 Western Ave., Essex,
MA 01929, (800) 791-0999
or (508) 768-6100; fax (508)
768-7660.
Circle 1302 on Inquiry Card.

Clip Art Gets
Down to Business

T

he SmartPics Win
dows-based clip-art li
brary is an OLE (Object
Linking and Embedding)
server intended for use with
business applications such as
spreadsheets, word proces
sors, and presentation pack
ages. The 38 subject topics
comprise over 2100 images.
SmartPics provides cus
tomizable installation op
tions, vector and bit-map
support, clear gray-scale or
linear conversion (for fax
ing) and support for standard
Windows graphics file
formats.
Price: Server edition,
$195; client editions, $49
each.
Contact: Lotus Develop
ment Corp., 55 Cambridge
Pkwy., Cambridge, MA
02142, (617) 577-8500.
Circle 1304 on Inquiry Card.

Accelerated Database Performance
Compared to conventional relational databases, retrieval
of records can be l 0-20----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

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 availability-total programming flexibility
• Full Raima support services-including training
Whether you're writing a stand-alone DOS application,
or one for UNLX 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-treeindexing. Networkdatamodel. Relational SQL query and report writer. Single & multi-user. Automatic recovery. Built-in referential integrity.
Supports: VMS, QNX, ULTRIX, UNIX System V. Berkeley 4.2, ADC, SunOS, SCO, MS DOS, MS Windows, and OS/2. Most C Compilers and LANs supported.

Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Fax: (206)747-1991
International Distributors: Australia: 61 2 419 7177 Belgium: 32 2 734 9818 Estonia: 7 142328 287 Finland: 358 080405350 France: 33 146 09 27 84 German)": 49 7022 34077: 49 214 91051
ltaly: 394 9829 1285 Japan: 813 3 865 2140 Mexico: 5 2 83 49 5300 The Netherlands: 31 2159 46814 Norway: 472 384 88 8 Russia: 7 812 292 7210 Singapore:65 334 0061 Sweden: 4613 111 588
Switzerland: 41 64 517475 Taiwan: 886 2 552 3277 Turkey: 90 1 152 05 16 United Kingdom: 44 992 500919 Cop)',ightQ/992 Rah•w co,p<mufoo, Ail''''"' n'.<mwl Phow.- D a /c Laf<~ <"O<
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3. Phenomenal 3D rendering.
Capabilities that used to come only
with AutoShade~ are now built into
AutoCAD~ Release 12. And hidden line
removal is up to 100 times faster.
4. AutoCAD SQL Extension (ASE)
allows you to access data in standard
database management systems via
SQL. ASE provides commands for ma
nipulating external nongraphic data
and linking it to graphic entities in
AutoCAD drawings.
5. Region Modeler creates intel
ligent 2D models. Allows you to quickly
create 2D shapes with holes and com
plex boundaries. Automatically finds
area, perimeter and inertial properties
of a region.
6. Automatic timed save at user
selected intervals.
7. Now you can use PostScript~
typefaces in AutoCAD drawings.
8. You can also import PostScript
files into AutoCAD, and plot them.
9. New boundary polygon com
mand surrounds an area with a closed
polyline automaticallr
10. New Fence or Polygon window
crossing selection feature speeds selec
tion of entities in dense and complex
areas of drawings.
11. No Main Menu! You now enter
directly into the AutoCAD drawing edi
tor, where you can perform standard
file handling and configuration opera
tions, as well as work on your drawing.
12. Dramatically improved entity
selection speed in large drawings.
13. Nested entity dimensioning.
Entities within blocks or external ref
erences are now easily dimensioned.

14. Locked layers feature prevents
accidental modification of drawing
data.
15. PostScript output feature lets
you enhance AutoCAD drawings by
using PostScript-compatible imaging
programs.
16. Release 12 and Release 11 draw
ings are forward and backward
compatible.
17. Support for 255 individual pen
widths for laser and electrostatic
plotters.
18. You can plot withoutleaving the
drawing editor. (And without losing the
UNDO file)
19. Now you can import TIFF, Glf
and PCX raster images into your
drawing.
20. Grip Edit feature allows interac
tive editing of selected entities without
running a command.
21. PickFirst feature lets you select
entities prior to executing a command.

existing geometry and includes exten
sive algebraic and geometric functions.
27. New ALIGN command lets you
move and rotate entities in 2D or 3D.
28. 3D ROTATE command rotates
entities about an arbitrary 3D axis.
29. 3D MIRROR command mirrors
entities on an arbitrary 3D plane.
30. CHANGE command enhance
ments simplify entity property modifi
cations, such as elevation, color, layer,
linetype and thickness.
31. Advanced, multipoint tablet cal
ibration allows compensation for map
projections or stretched drawings.
32. Platform-independent menus
and dialog boxes that follow operat
ing system standards. So AutoCAD
works like other programs on your
computer.
33. An improved graphical in
terface makes the power of AutoCAD
more accessible to everyone.
34. Cascading pull-down menus
that put more power at your fingertips.

40. Enhanced CONFIG command
allows for configuring AutoCAD from
the drawing editor.
41. New dialog boxes give you con
trol of dimension variables and styles.
42. Dimension dragging feature
provides visual feedback while creating
dimensions.
43 . RECTANGLE command now
allows you to create a rectangle with
just two screen picks.
44. Enhanced Write Block com
mand helps developers maintain
"smart" drawings (entity handles)
45. Enhanced command transpar
ency lets more commands be used
inside other commands.
46. Transparent "Object Filters" dia
log box allows more flexible definition
of selection sets.
47. ZOOM Window is now the
default.
48. DXFIX utility reads Rl2 DXF~
files and translates them into RIO files.

22 . Improved external references.
You can attach, reload or bind Xref files
while the "master" is being edited.

35. Pop-up menus at the cursor
location for often-used items.

49. New COMPILE command com
piles shape files, font files and Type l
PostScript fonts.

23 Enhanced hatching. Automati
cally hatch bounded areas with a single
pick.

36. Screen menu is automatically
updated to reflect the currently run
ning command.

50. Now you can fill closed poly
lines with PostScript patterns for ex
tremely high-quality output

24. New continuous polyline line
types facili tate contour mapping and
other applications.

37. Shift and Control key combina
tions allow you to invoke more com
mands with your mouse and digitizer
buttons.

51. Network users can view and
plot AutoCAD drawings without using
server authorization.

25. Programmable dialog boxes can
be customized for your particular
working environment or by third-party
application developers.
26 AutoCAD's new integrated cal
culator performs calculations based on

38. Single mouse click-and-release
action for selecting pull-down menus.
39. Automatic Drawing Conversion.
Full support for any drawing created by
any version of AutoCAD.

52. Database-specific drivers link
AutoCAD and external nongraphic
databases, such as dBase:" Paradox:"
Oracle~ and others.
53. Create New Drawing command
now allows you to start with an unnamed

•
drawing or specify a prototype drawing
54. OPEN command presents
"Open File" dialog box to simplify load
ing of existing drawings.
55. SAVE AS command now changes
the current drawing name to new name
specified.
56. END and QUIT commands
prompt you for a file name when
exiting an unnamed drawing, to pre
vent you from losing data.
57. Several AutoLISP" enhance
ments, including much faster loading of
LISP routines.
58. A wide range of new and en
hanced system variables, especially
created for the power user.
59. DD Modify command allows for
interactive editing of entity parameters.
60. New Units Control dialog box
shows all units, angles and direction
values on-screen as well as precision
settings.
61. New special context-sensitive
help dialog boxes allow you to browse
through available help fi !es.
62. New View Control dialog box
allows selecting with a pick instead of
typing in view name.
63. You can plot AutoCAD drawings
as bit map files in PCF, TIFF, TGA and
GIF formats. You can even automati
cally FAX your drawings to a subcon
tractor or client.
64. 24-bit, true color rendering is
supported by appropriate hardware.

65. PostScript files can be brought
in as outlines or fully rendered images.

67. Mirrored blocks can now be
exploded.

66 . Modify Entity dialog box en
ables you to edit an entity's properties
directly

68. List and load standard AutoCAD
SHX fonts as well as Adobe Type l Post
Script fonts from dialog box.

But Either One Of These Alone
Makes It Worth The Price.

69. New option allows a box to
be drawn around dimension text
automatically.
70. Insert a text string before or
after dimension text automatically
71. Configuring for ADI" drivers has
never been easier, with the new feature
that displays all drivers in the ap
propriate menu when configuring
AutoCAD
72. HP LaserJet legal-size paper out
put is now supported by a new, im
proved device driver.

1. Something every AutoCAD* user has been wait
73. ADS applications can now be
ing for: new technology that virtually eliminates
compiled by inexpensive "real mode"
compilers; no need for costly develop
regens. A new built-in 32-bit display list permits pans
ment tools.
and zooms without regens. So you can spend your time
I· 74. AutoLISP and ADS can now be
i used to drive the PLOT command.
editing your druwing, instead ofwaiting for regens.
2. The plot quickens.Now

75. Linetype scaling adjusts to view
scale in Paper Space.

you get WYSIWYG plot
preview, on-the-jly plot
device selection and
the ability to save
plot corifi.gurations.

~. AUTODESK

1-800-445-5415, ext. 770.
Outside the U.S. and Canada fax
415-491-8303.

© 1992 Autodesk, Inc. Autodesk, the Autodesk logo, AutoCAD. AutoLISP. ADI and AutoShade are registered trademarks of Autodesk, Inc. AutoCAD Development System (ADS) and DXF
are tradcmar~s of Autodesk, Inc. All other product names are trademarks of their respective holders.
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Speed Up
PC Graphics
Processing

Understand
Many Languages
in a Flash

T

T

outed by its developer
as the world's fastest
image-editing and photo-re
touching program for the PC,
PixoFoto I. I offers a wide
array of graphics effects. The
GUI-based program pro
vides drawing, layering,
painting, and scanning
tools along with I6. 7 million
colors, direct CMYK edit
ing, and Wacom pressure
sensitive tablet support.
PixoFoto does not run
under Windows, although
you can import and edit
images created within Win
dows. The program lets you
work with 8- to 32-bit images
up to 64 MB in size, and it
is five to I5 times faster than
comparable Windows-based
products. You can work with
up to I6 different images
simultaneously.
PixoFoto supports TIFF,
PCX, and other file formats
for exporting image files to
applications running on both
DOS and Mac platforms. A
graphics board with a Texas
Instruments 340x0 proces
sor is required.
Price: $895.
Contact: PixoArts Corp.,
4600 Bohannon Dr., Suite
220, Menlo Park, CA
94025, (4I5) 323-6592; fax
(4I5) 323-4434.
Circle 1305 on Inquiry Card.

SnapPro's Only
Limit Is Your
Creativity

S

napPro for Windows
lets you convert, edit, or
preview any image and
combine it with images from
other formats in a single
file. You can convert DOS,
OS/2, or Mac files and use
them in combination with

100
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The Pixel Setting controller gives PixoFoto 's drawing tools a
wide range offine control. Here, a pastel effect is created
using a textured green surface and a randomly speckled
custom brush.

your Windows images. The
developer claims that Snap
Pro is compatible with the
formats used by all popular
PC-based word processing,
page-layout, and paint
programs.
SnapPro's command
button interface guides you
through the conversion pro
cess. The utility supports
24-bit color, as well as 256
color, I6-color, and black
and-white modes.
Image-editing tools in
clude flip, opaquing, rota
tion, and masks. You can
merge bit maps, vectors, and
clip art into a single col
lage-style image. With the
batch preview tool, you can
see a thumbnail view of the
image without opening each
file.
Price: $69.95.
Contact: Window Painters,
Ltd., 7275 Bush Lake Rd.,
Minneapolis, MN 55439,
(6I2) 897-I305; fax (6I2)
897-3648.

ersion 1. 0 of HiJaak
for Windows supports
image conversion of 23 ras
ter formats, I 5 vector for
mats, and 24 fax formats.
You can use the program's
screen-capture function to
save areas as files. By mak
ing use of OLE (Object
Linking and Embedding),
you can use HiJaak to em
bed nearly any kind of for
matted image in your Win
dows documents. You can
also use HiJaak as a DOS
screen-capture utility. In ad
dition to conversion capabil
ities, HiJaak for Windows of
fers an assortment of
image-editing tools.
Price: $249.
Contact: Inset Systems,
Inc., 71 Commerce Dr.,
Brookfield, CT 06804,
(800) 828-8088 or (203) 740
2400; fax (203) 775-5634.

Circle 1306 on Inquiry Card.
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HiJaak Moves
to Windows

V

SPREAD THE WORD
Please address new product information to New Products Editors,
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. Better
yet, use your modem and mail new product information to the mi
crobytes.hw or microbytes.sw conferences on BIX. Please send the
product description, price, ship date, and an address and telephone
number where readers can get more information.

ransparent Language
for the Mac teaches you
foreign languages by pre
senting literature in French,
German, Spanish, or Latin.
As you read the foreign text,
you can click on individual
words or sentences to see a
context-based English
translation. The basic pack
age comes with four works
of foreign literature (one in
each language) and audio
tapes for improving compre
hension and pronunciation.
Price: $I I5.
Contact: Transparent Lan
guage, Inc., 9 Ash St., P.O.
Box 575, Hollis, NH
03049, (800) 752- I 767 or
(603) 465-2230; fax (603)
465-2779.
Circle 1308 on Inquiry Card.

Desktop
Publishing for
the Rest of Us

P

FS:Publisher for Win
dows is a full-featured
desktop publishing package
aimed at users in small busi
nesses. When working in
Publisher, you have to choose
between text (writing) and
object (layout) mode. You
can set up your own text
frames or use the included
templates to design a page.
·Other features include
style dictation, text wrap
ping, OLE client status, and
a spelling checker and the
saurus. Supported word
processors include WordPer
fect, WordStar, and Ami
Pro.
Price: $I 49.
Contact: Spinnaker Soft
ware Corp., 20I Broadway,
Cambridge, MA 02I39,
(6I7) 494-I200; fax (6I7)
494-I2I9.
Circle 1309 on Inquiry Card.
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KEEP YOUR BUSINESS MOVING
FORWARD BY BACKING UP.

capacity data cartridges to faster-access rewritable

While the information revolution brought great

optical disks. All designed to provide the most effi

advances, it also brought great anxiety.

media. From more versatile floppy disks and higher·

cient data storage and retrieval for businesses of

Like knowing your
company could be
exposed to a loss from

all sizes.

FLOPPY DISKS FOR TODAY'S
MOVERS AND SHAKERS.

which it may never
we're still further perfecting it.

recover.
These improved magneti< partides tan attually help
hold your business together.

The loss of vital

information, the lifeblood of your business.
Because in today's computerized office, valuable
files that you've created over the years can be lost in
mere seconds.

people use computers today.
And where they use them.
These new disks have a

All it takes is a slip on the delete key. A sudden

smoother surface which drastically reduces friction
between the disk and the drive.

power failure. A quick-spreading virus. Or, the
ultimate disaster -

Our new XT series of floppy
disks is designed for the way

hard disk failure.

The result is the fewest read and write errors

Every bit and byte of information your business

ever. And because 20% less power is needed to run

runs on can be suddenly wiped out. Critical data that

the drive, they easily cope with the harsh demands of

can cost thousands of dollars and hundreds of hours

portable and laptop computing.
The 2 megabyte XT floppy has a new, reinforced

to replace.
If it can be replaced at all.

layer to protect your data from scratches and dust.

To counter all your new found worries, Sony has a

Making these disks ideal for businesses on the go.

number of reassuring options for you.

INVEST IN PRECIOUS METALS.

Read on, or risk having your business left behind.

A SAVINGS PLAN FOR
PRICELESS DATA.

In business, nothing is
more precious than data
preservation. Except, perhaps,

It all began back
_,, .... HG

in 1980 when
we introduced
the 3.5 inch
floppy disk.
For the first
time, hundreds
of cumbersome
pages could be
preserved on
one space-saving
disk.
A disk that
quickly became the industry standard.
Today, we're evolving equally innovative data
storage products to help your business grow.
We took a long, hard look at what computer users
need today. At personal computer users, workstation
users and LAN users. And at what businesses are
likely to need way into the future.
Then we created a whole new generation of data

self-preservation.
Fortunately, over 30 years
ago, Sony discovered the bene·
fits of metal tape technology
for high-density recording.
Today, you can see the
rewards of our efforts in our
Smm and 4mm data cartridges.
Highly advanced metal tape
technology that provides even
longer-term stability.

SMM DATA
CARTRIDGES.
DESIGNED TO SAVE
YOUR DATA, NOT
YOUR BIRTHDAYS.
We weren't satisfied to just
invent the Smm video
recording format.
So to meet the need for
improved data integrity, we
developed an enhanced data

AS gigabyte 8mm data <artridge <on
store a stack of papers 30 stories
high, leaving more room for your
business lo grow.

REWRITABLE OPTICAL DISKS
HELP YOUR VISION EVOLVE IN
A WHOLE NEW WAY.

grade 8mm cartridge for quick, safe, reliable backup.
Our enhanced data grade D8 holds a staggering
5 gigabytes of information (roughly equal to 7 ,000

As the leader in optical technology, only Sony

standard floppy disks).

designs and manu

You'll find safety features never conceived for video
:~
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factures both 5.25
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grade 8mm tape, offering drastically

d Soiv ~~mproved
1

140<111
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inch and 3.5 inch

durability. And a shelf

rewritable optical

life in excess of 30 years

}>-

media and drives.

under recommended
conditions.

So it stands to

m

reason we under

For today's most demanding
data storage and
backup applications,
Sony D8 cartridges

stand the technology
better than anyone

.·

else. Our 5 .25 inch

•

rewritable optical

are designed to give

disks can sustain 10

your business a memory worth celebrating.

DDS 4MM DATA CARTRIDGES.
ADVANCED BACKUP
IN A COMPACT FORMAT.
The 4mm DDS data cartridges use Sony's
advanced DAT technology.
Not to make music, but to store the data that
keeps your business humming.
This highly advanced format was developed along

Our S.25" rewritable optical disk is breaking oil
jukebox records.

million erase/read/
write cycles,

ensuring long-term data integrity. While in an optical
jukebox, these highly durable disks can ;/ ' , . ....
cope with countless loads and unloads. }~~:•
.,' A

/.:::._~...

And by offering the first 30 year

~~!

warranty, Sony continues to write
new standards for optical media.

It results in an incredibly compact DDS cartridge
that can handle up to 2 gigabytes of data, while provi·
ding maximum security for all your vital storage and
archival needs for years to come.
Somehow, we thought you'd like the sound of that.

1/4 INCH BACKUP FOR A
SAFER WORKPLACE.
Sony QD series data cartridges are designed to
keep your data protected from
any potential accidents.
The versatile 1/4 inch
cartridges come in a variety
of standards and offer superior

"~.

7

We've also put a new spin on

with Hewlett Packard.

1"""1

~

.

l •.
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•

.,

3.5 inch rewritable optical media with
disks that perform equally well in all
1800 -

3600 rpm ISO standard drives. Providing a

new level in media interchangeability.
Durability, direct accessibility and portability make
Sony rewritable optical disks the ideal storage media
for forward-looking businesses.

WE LEAD, THEY FOLLOW.
At Sony, we're committed to inventing new
formats and perfecting new standards in data media
to meet changing business needs.
As new computers and new applications are
developed, Sony will be developing new data media

error-free recording and easy

products that will hold even more information, more

to use convenience across a

securely.

wide range of applications.
Thanks to our ongoing improvements, tape drop
out has been greatly reduced, while tape speed
fluctuations are a thing of the past.
There's even the new QD 9135 data cartridge

And we'll continue to explore the limits of data
recording technology.
After all, inventing new ways of saving your
business is our business.
For more information on

with a 1.35 gigabyte capacity. Giving data-dependent

Sony Data Media products,

businesses all the room they need to grow.

please call (201) 930-7025.

SONY@
SONY RECORDING MEDIA

REE PRODUCT INFORMATION

Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-631-4343!
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through "E".
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COMPUTER FERMENT
'mat the Spring Comdex/Windows World shows
now, but I started this at home. Out there in the rest
of the world, the economic recovery continues to
falter for reasons I'll get to in a minute, but you'd
never know that from looking at the Comdex fer
ment. Really good software and hardware products are all
over. It was that way at home, too, with so much good
stuff coming in that there's no possible way I can get to
everything. This means that many things I'll mention
this month won't get anything like the attention they de
serve. I'm afraid there's no help for it.

I

Operating Environments
If you're still running a 286 or older system and you're
happy with it, you can ignore this advice. But if you have
a more modern system, it's time to upgrade. I've gone to
DOS 5.0 and Windows 3 .1, and I advise you to do the
same. I won't get to much of it this month, but there's a
lot of exciting new Windows software at Comdex, and
more is coming all the time.
A few cautions. First, Windows 3. I is stable, but it
isn't really meant for multitasking. About the only pro
grams I let run in the background are communications
programs, and for those you're better off getting an Intel
Satisfaxtion board, with its on-board coprocessor. Why
steal CPU cycles from yourself? Windows is a nifty task
switcher for both DOS and Windows applications, and
that's enough reason to change over.
Of course, you can run tasks in the background. At
the moment I'm not using the Satisfaxtion board, and I
can report that Norton Commander (which gets my MCI
Mail), Aladdin (which is the front end for communicat
ing with GEnie), and Procomm Plus (which I use for
BIX and all my routine communications, including big
XMODEM and ZMODEM downloads) all run in Win
dows background provided that you set each up with a
PIF (program information file) and give them a goodly
share of background cycles. I'll have more on P!Fs in
another column.
Second, if you go to Windows, you must get a fast
video board; it's agony without one. I currently recom
mend boards from Sota Technology, A Tl Technologies,
Video Seven, and STB Systems. I'm sure there are oth
er good ones, but those are the ones I've used.
Third, everyone reports some goofiness with sound
boards. We can play Microprose's Civilization on either
of our Cheetah systems; they're identical except that one
runs at 25 MHz and the other at 33 MHz. However, on the
33-MHz system under Windows the game is erratic and
ILLUSTRATION: STEVE TURK © 1992

the Sound Blaster Pro board doesn't work. On the 25
MHz system the game plays reliably under Windows,
but sometimes it s-1-o-w-s down for no apparent reason;
when it does, so does the sound. Outside Windows, the
game plays fast enough that there's no measurable dif
ference in performance between the two machines, and
Sound Blaster Pro works fine with both.
Windows developers tell me that Windows 3 .1 requires
new drivers for a number of pe
ripherals, and we'll have them Jerry looks at the latest
Real Soon Now. Meanwhile,
none of the games I have will in a raft Of hardware
play under Desqview, so the
fact that they don't do well un- and Windows-based
der Windows isn't all that annoying. I've been collecting
new sound boards and drivers
at Comdex, and I expect I'll
have more to reprnt next month.
In case anyone is wondering:
we use complex games to test
Windows/DOS compatibility
for the same reason that Flight
Simulator used to be the test
for PC compatibility.

software

Norton Desktop for
Windows 2.0
Norton Desktop for Windows
was a necessity with Windows
3.0. However, Windows 3.1 is
greatly improved, with enough
new features that Microsoft
would have been justified in
calling it version 4 .0. For in
stance, the file manager lets you
drag and drop files or whole
folders and will kill directory
trees. There are many other im
provements. You can do just fine with version 3. I.
On the other hand, Norton Desktop for Windows has
a lot of conveniences, such as nested filenames, good
batch capability, and a way to pack often-used icons into
a "toolbox" that saves desk space. It also brings in Nor
ton Disk Doctor and Disk Editor; it has a "smart erase"
that keeps erased files recoverable, an icon editor, and a
whole bunch of stuff.
I've got it on one system, and I run Windows 3. I
"bare" on another. While Norton Desktop for Windows
JULY 1992 • B Y T E
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Great Literature
Personal Library Series
The Full Text Of 943 Works!!! Multime
dia disc includes celebrity narrations of
famous quotes. selected period music
excerpts. pictures & engravings. PC & Mac
"...the time has finally come to curl up with
a good computerff. - Tik.' :"c1v York Time~
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Breakthrough Price ---- -- - Only $99

Multimedia CIA World Tour
MPC Tille! With info straight from the CIA -
Plus Mops from Hammond, Inc. and flogs &
Notional Anthem segments New Version'
$49

Monarch Notes on CD-ROM
Over 200 Study Guides on One CD -ROM
Disc -The Entire Collection ilOOrrvo utotprirl!
The definitive multimedia source fa
understanding Ire worlds greatest literature.
User's Choice CD-ROM of the Year· l)fte Mogozme
Mondo Cool Award- Computer Shopper
PC & Mac
Only $99

Countries of The World
Encyclopedia
Full text of over 100 Study Books, Mops,
Notional Anthems, Flogs, Photos & More!
Includes the latest info from over 100 embassies.
The perfect research tool far students and
anyone who wants to know mare about our
world. PC &Moc
$395

U.S. History on CD-ROM
WINNER 1991 OPABEST EDUCATIONAL PRODUCr

Full Text & Images of 107 books providing you
with social. economic. political. scientific and
military perspectives of U.S. History.

PC/Moc

Dil;",;,'f4'l)es

Multimedia CD-ROM Titles

Bureau On-Line CD-ROM Library, FREE access to
12 different CD-ROM Discs. CALL!!!

GSA# GSOOK91 AGS5280
HOURS M-F 8:30am - 6:30pm EST
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EXPRErr

Bureau of
Electronic Publishing, Inc.
Dept. B. 141 New Rood. Porsippony. NJ 07054

j'~\'!'«'l'.~li!rni!:lfr,fl!

CALL:

800-828-4766oRDERS

201-808-2700 INFORMATION
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is convenient, I don't miss it much when I
don't have it. That could change as I get
used to it. Fortunately, Symantec has sped
it up considerably: it used to be you could
go take a shower while it loaded.
Norton Desktop for Windows incorpo
rates several features from Norton Com
mander. Although that's convenient, Com
mander-including the MCI Mail inter
face-runs just fine as a DOS program
under Windows, and I use it.
The one thing I do not recommend is
using Norton Desktop Backup with floppy
disks. Norton Desktop for Windows will
do a backup to tape, and that's good, but I
have several reports of unreliability in
backups to floppy disks, including an in
ability to read disks it has created. Clearly,
you need a good backup system, but if it
does not run fast and conveniently, you
won't use it; and no backup to floppy disks
is either fast or convenient.
My recommendation is that you get a
WORM or optical drive if you can afford
it; otherwise, get a Colorado Memory Sys
tems tape drive. Whatever you get, use it
regularly. Norton Desktop for Windows
can help with that: it has an automated
batch -file capability, meaning that you can
write a backup batch file and have it exe
cute in the dead of night. Of course, the
ultimate backup system is DAT (digital
audiotape), which costs about a penny a
megabyte for storage media, and the Palin
drome backup management system.
I'm still experimenting with Norton
Desktop for Windows; maybe I'll learn I
can't live without it. Symantec has also
announced a Norton Desktop for DOS,
but I don't have it yet.

The Modem World

$395

Microsoft Bookshelf best selling CD-ROM disc Best Price
Beethoven's Multimedia MPC clossic disc
579
Grolier's Encyclopedia 21 volumes. VGA pictures Coll
Mammals· Nat. Geographic/IBM pictures& text Coll
Presidents - Nat. Geographic/IBM pictures & text Coll
Between Heaven & Hell II even stronger
QQ
Street Atlas Windows mop with eve1y US street
Call
Family Doctor home medical guide
98 _
McGraw-Hill Ref. Set 100.00J terms 7.300 articles A95
Oxford Textbook of Medicine general refe1ence 595
PC-Sig Library new edition. newest version
Coll
Phonedisc USA Telephone Directa1y ~ East or West 989

=
=

USER'SCOLUMN

I like USRobotics modems. They're sim
ple and reliable. The school I gave my first
one to still uses it daily, and that's six years
now. When I get a new USRobotics mo
dem, I have absolutely no problem setting
it up. I set the external switches on the
back, plug it in, and that's that. I never
look at the manual, because all you need,
including the switch settings, is stenciled
on the bottom of the modem itself. I have
no hesitation about recommending US
Robotics products.
We recently got two of Supra's new
high-end modems: the Supra Fax Modem
and the Supra Fax Modem V .3 2 bis .
They're little things, about one-fourth the
size of the USRobotics modems.
Roberta used the Fax Modem to con
nect to a Mac. The modem came bundled
with Microphone II. The modem was fine,
but the Microphone II instructions weren't
clear. Robe1ta had no trouble with the mo
dem itself, but we had to get help with Mi

crophone IL Fortunately, Supra's technical
support people are very good, and the Fax
Modem and Microphone II are now work
ing fine on her Mac.
As for the Fax Modem V .32bis, I
opened the box, unplugged the USRobotics
modem, and plugged in the Supra modem
in its place. That's it. So far it has worked
to connect to BIX using Procomm Plus,
GEnie using Aladdin, and MCI Mail using
Norton Commander. More next month.
Recommended.

Autobook: ADA 2.0
This is a good program, but I wish I didn't
have to review it. Autobook: ADA is an
electronic indexed edition of the full text of
the Americans with Disabilities Act. It also
has an editor, which lets you bring in por
tions of the text and write comments. The
commented text is then saved in a different
file; the original isn't changed.
Incidentally, this practice was known
in medieval times as "writing a gloss" on
the text. In those days paper was very
scarce, and critics would write comments
between the lines and in the margins of a
parchment text. Eventually, there might
be so many comments that the miginal had
essentially vanished-it had been "glossed
over" in the vernacular of the time. This is
also the origin of the word glossmy.
The Autobook indexing system is ex
cellent: it will find not only the words you
ask it for, but many that are properly re
lated. It will find explosive and explosion
if you're looking for explode; but it won't
show exploit, as a search on exp/a*' would.
It's a great deal more useful than a paper
index.
Finally, Autobook understands the para
graph- and section-numbering conventions
used by the Act, and thus it can find cross
references more quickly than all but ex
pert human users could.
All told, then, if you're involved with
compliance with the Americans with Dis
abilities Act, you probably need this pro
gram; and if you' re in business, you' re
likely to be affected by the Act.
And that's a shame. There may be an
;u-gument for federally mandated programs
acting on private businesses, although
when I was a lad it was thought obvious
this sort of thing was the province of the
states; but I don't know of any economist
who believes that imposing very expen
sive new regulations during a recession is
wise. Our major industries are downsiz
ing, and many are moving their operations
offshore, precisely because of the rising
regulatory costs in the U.S.
Worse, most new jobs come from small
businesses, and they are the ones most
harmed by complex regulations and least

Power Packed & Built To Last.

STANDARD 200XT

$69

STANDARD 220

$99

CP160

$129

Economical This UL approved, fully tested
unit is one of the best generic 200s available.
Costs no more than our Standard 15 0 it replaces.

Econom ical This UL approved, fully tested
unit is one of the best generic 220s available.
Ideal for basic systems.

Original Portabl e Upgrade Double your
power with our direct replacement CP160.
Allows 286, 386, and hard disk upgrades.

SILENCER 200

SILENCER 220

CD270

$129

$139

Ultra-Quiet Stop that irritating noise with
the Silencer 200. Its large, low speed, German
fan keeps your system 5° to 15° cooler and 84%
quieter. Virtually inaudible! Great in the
executive suite or home office.

Ultra-Quiet Unrattle your nerves with the
Silencer 220. Its custom, tbm11ostntiml~
co11trolled fan maintains the correct system
temperature while reducing noise by up to 95%.
Great in the executive suite or home office.

TURBO-COOL 200

TURBO-COOL 300

$159

High Performance Upgrade your AT/386
with our powerful Turbo-Cool 300. This
popular OEN! unit features built-in line
conditioning, UL/CSA/TUV approval, 2-year
warranty, and ahigh-capacity, tbm11ostntiwl~J'
controlled fan that automatically keeps your
system up to 35° cooler. Great value!

TURBO-COOL 300S

TURBO-COOL 450

Slim and Powerful Give your Slimline or
Mini-Tower computer up to 100% more power
and cooling with our low profile, direct
replacement Turbo-Cool 3OOS. With apeak
capacity of over 350 watts, it will easily start
even the largest hard drives and peripherals!
Si!1:nm, Turho·Cool,and lnnc1S1111n.·c uctr.ukmubof PC Pu11·er & Cooling, Inc. Colflpli!J
and Dt ~tprn m re~ ~tmd trJdemuk.~ of Comp:iq Computer Corpurntion.

Mos~ orders shipped same day.

Deskpro Upgrade The power user's power
supply! Our direct replacement CD270 gives
your 8086/286/386 Deskpro up to 70% more
power and the reliability it deserves. Prevents
nuisance rebooting. Advanced design includes
autoselect 11 OV/220V. 2-year warranty.

$189

High Performance Put AT power and 200%
more cooling under the hood of your PCIXT
with our UL approved Turbo-Cool 200. Its
patented twin fan, sloped-cover design keeps
your system 30° to 45° cooler, preventing data
errors and other heat-related problems. Perfect
for hot rod PCs and Mini A1s!

$169

$249

INTERNAL UPS!

$349

Maximum Performance The choice of PC
professionals, our Turbo-Cool 450 features
built-in line conditioning, autoselect input,
independent regulation, external DC voltage
adjustment, triple-stage output filter, 50cfm
cooling fan, UL/CSA/TUV approval, 100,000
Hr. MTBF and 2-year 11arranty! Ideal for
high-end workstations and networkfile servers.

We accept Visa, MC, COD or PO on approved credit.

"An excellent product"
- PC Magazine. Nov.27 . 1990

Our UL approved InnerSource is the first
AT/386 power supply with a b11ilt-i11 UPS.
Its auto-recharge battery provides up to 15
minutes of reliable backup power for both
your PC and monitor. This integrated
protection costs less than abulky 550\TA
external UPS, and it saves space, too. A
Novell NetWare interface is available. $369

/Ill POWER~ llOOl/11/li, 111111.
5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-65 55 • FAX (619) 931-6988
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able to deal with them. Start-up compa
nies-particularly in our industry- are
usually managed by people with a new
idea, not by those with experience in reg
ulatory comp liance. Computer programs
like Autobook can help them cope, but
they don't really solve the problem.
I am more and more convinced that the
increased productivity computers make
possible is being eaten by increased gov
ernment regulation, so more work is done,
but no more wealth is created. So it goes.

QuickPay 2.0
I've written about Qui cken before. It's a
very good beginner's bookkeeping system
that's simple to learn and good enough for
quite complex accounts.
Intuit now has QuickPay, which is a
Quicken add-on (you need Quicken 3.0 or
higher to use it) that takes much of the
sting out of doing payrolls. That's all to
the good, because I suspect one reason
more people aren't hiring is they no longer
know how. I know it's true for me: I used

HOW TO EXTEND
YOUR CAD POWER
With Generic CADD, you can put the power and productivityof CAD on every desk. From
engineering to manufacturing to tooling and more, Generic CADD allows you to view,
edit, export and print your valuable AutoCAD* designs, cr sketch design concepts. Generic
CADD software runs on standard PCs, Macs, and laptops, utilizing existing hardware.
At $495, it's the economical way to extend your CAD power.To learn why over 300,000
people are using Generic CADD, call 1-800-228-3601.
INFO
Ask for Info Pak #A30.
to1n1ws·
nu11~

t,

~® AUTODESK

l@I
LLL.!

GentucCADO
Ve1s1on 50

•<icncric C\JJll 6.o :md <~nl'ric <J\ IH Jfor .\tlci111osh 1.0 - hit.I 11:1\in: :\utuC\ll.l l\\'Ci dra"in~ fi!t.'S t.lirt'C ll!·-Copy 1i ~l 11 lt,14.J! :\ 111 0,li~.k IMail l 1 ruducl~
1\ll ri~h$ rl~·rvi.:d. c;t:urric C\ll[J b a rt~Nen. d 1r.1dt!111ark of i\utuc.k>:ik \Mail l'mc.lucl\. Autot~\ll.1\uto1.k.".:ik and thc1\ut1Kbk ~~:o an: rl'~bll>n. ,j

in the U.S. Patl'll l and Tr:idem:trkoffice hr Au101.bk. Inc. ~ l acintcr,;h b a n~1:r..tcn.~l tr:Kll'111ark of Aflt~c.
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to have a few part-time people working
for me, but when the man who did the pay
roll stuff quit at a time when I didn't have
any other employees, I never replaced him
or hired anyone else. If I need assistance
now, I just contract it out; it's simpler. If I
ever do take on new employees, I'll cer
tain ly use QuickPay. Recommended.

Word Processors
I have installed three new word proces
sors for Windows: Lotus Write 2.0 (which
used to be known as Ami 1.2), WordStar
for Windows, and Microsoft Word for
Windows 2.0.
Let me summarize quickly. I'm writing
this using Q&A Write, a DOS program
running under Windows. If I needed pre
cise formatting or graphs or drawings past
ed in, I'd have to use something else. But
even then I'd be tempted to write the first
draft with Q&A Write or another charac
ter-based editor and bring it to a Windows
word processor for the fancy stuff.
The problem with all the Windows word
processors I've tried is they do too much.
There's a lot of busy stuff on-screen; some
I can get rid of and some I can't. r sup
pose I could learn to live with that. They
display black letters on a white back
ground, while I'm used to white on blue,
but I work wit h black on white on laptops
and get used to it. For that matter, I can
use the Windows control panel to adjust
the colors.
What I can't ge t used to is the way the
letters jump around on the screen. That
won't bother anyone but a touch-typist,
but for someone who looks at the screen
whi le typing, it can be very annoying that
the letters change shape or rearrange them
selves as you type.
There are other problems. A lot of my
friends recommend Lotus Write, but I
found that it has a lot of trouble converting
documents. If they're anything but plain
vanilla text, you' II probably have to run
them through Word for Word before im
porting them. I never did get a Microsoft
Word for Windows bullet-style rep01t to go
into Lotus Write. I expect if I'd been des
perate I would have found a way . but Lo
tus Write is also the worst of the " word
jumpers"; I don't see how anyone can
watch the screen while typing with it. Of
course, a lot of writers never do watch the
screen as they type, and by the time they
look up, the words have done their dance.
Of the three Windows programs I tried
this week, Microsoft Word is the least an
noying, and it seems to have all the fea
tures anyone would ever need. I used it to
create a neatly formatted bullet-paragraph
report for the Nat ional Space Council
sometimes you really need WYSIWYG

IEISA

The Only Game In Town
EISA UTILITIES MAKE THE JOB
SIMPLE

For EISA, there is only one
player to consider-AMI.
Whether it's motherboards,
BIOS, utilities, or SCSI
host adapters, AMI is
the single source
!or advanced EISA
technology.

AMI designeli and
developed the EISA
Configuration utility
to make conl"iguring
EISA products a snap.
Run the ECll and select
the auto conllguration option,
or modify the 1/0 ports, inter
rupts, or DMA settings as you desire.

ADVANCED EISA & MODU
LAR CPU MOTHERBOARDS
With AMI leading the way in EISA
motherboard designs, you will benel"it
l"rom bulletproof perlormance and proven
reliability.
• EZ-Flex-A new modular CPll design
ortering easy upgrades to future
technology. .
• Enterprise II-A proven EISA per
lormer, popular for critical applications.

EISA ADD-ON CARDS
The Fast Disk EISA SCSI Host Adapter.
with a
combination
of H:i MB
cache, and
intelligent
:38oSX 1/0 management, is the fastest SCSI
. host adapter on the market toda~·. Look to
AMI tor other EISA cards in the near future.

THE AMI DIFFERENCE
AMI's expertise covers the entire EISA
wide standard for
environment. With research, engineering
BIOS. AMI's EISA BIOS provides the
~
and support functions under one roof,
reliability, compatibility, and features
.==.:::::::::::-:;_~
AMI is unmatched in knm\·Jedge
you desire. Plus, it's compatible
""""""':.. ~
and support. Call AM I, and
with AMI's BIOS Configuraw
you will understand why
tion Utility, providing
AMI's "monopoly" on
on-site customization
EISA makes it the
for the Integrator
on]~! game in town.
or OEM.
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and Microsoft Word did that splendidly.
The spelling checker is fast and easy to
use. I also got used to some of the editing
features, and when I'm editing, I like using
the mouse. However, I wish I had a way to
turn off all the proportional-font stuff and
just type 60-column lines when I'm doing
creative work. I can come close to that
with Microsoft Word for Windows and
the Arial typeface, and maybe I'll get used
to it. We'll see.

End Note Plus

most standard citation styles, including
those used by Science, Nature, and the
Modern Language Association.
It works, the interface is quite good-the
program migrated from the Mac-and it's
simple to learn. This is the kind of thing
that if you need it, you need it badly; it
can save hours in scholarly or scientific
paper preparation. Recommended.
Incidentally, the same company also
publishes Grant Manager, a software ac
counting system; if you do science man
agement, you ought to get their catalog.

One reason to adopt a "standard" word
processor such as Microsoft Word or
WordPerfect is the specialized programs
written for them. End Note Plus from Niles
& Associates is a bibliography tool. The
new version works with the Windows ver
sions of Word and WordPerfect; there's
also a DOS version. End Note Plus will
let you build an enormous database of an
notated citations. You can search and sort
and abbreviate or expand abbreviations.
You put them in your paper as you write it
and then let End Note Plus do its thing. It
goes through your document, makes all
your citations in a consistent style, and
puts the bibliography at the end . It knows

CompareRite is another useful tool. It sup
ports WordPerfect (which seems to have
become nearly standard for lawyers), Xy
Write, WordStar, ASCII, and Ami/Lotus
Write. The version I have isn't aware of
Windows or the Windows versions of
those programs, but I'm sure Jurisoft will
have a Windows version shortly.
As its name implies, CompareRite com
pares versions of documents. It works. I've
used one or another version for years. It's
especially useful when Niven and I work
on a novel and forget which is the latest
version, or, worse, when we inadvertently

CompareRite

"R... b

work on the same chapter simultaneously.
Recommended.

Lexica
I mostly just want to make you aware of
Lexica. It's a multilanguage dictionary/the
saurus, offering choices in French, Ger
man, Spanish, English, and Dutch. It fol
lows WordStar's International Correct
Grammar program, which I'll have to try
sometime. It works with several standard
word processors, including, of course,
WordStar.
I'm not competent to judge the useful
ness of Lexica because I don't do transla
tions. If I did, I'm sure I'd want this for
its thesaurus capabilities; it's easy enough
to use, and it sure looks a lot more useful
than a straight translation dictionary.

Power Monitoring
We've had some heavy rains in Los An
geles recently, and while there's been noth
ing as bad as the Great Power Spike of
1989, we had trees across the power 1ines,
dimouts, lights flickering, and the like.
Since the time of the Great Power Spike,
my systems have all been protected, by
either the Clary OnGuard PC-2400 UPS

lamp and Sa}:':

"J want vivid colo,. f1·om an affoo•dable p••intet'. 11
"J want vivid colo,. ft'om an affo,.dable p•·inte ... "
"J want vivid colo,. f•·om an affo,.dable pi•intet'. 11

Jf that doesn't woo•k call

1-800-835-6100, Dept. 22J.

The Phaser"' II PXe color printer produces 16.7 million of the world's brightest, most vivid colors. It prints at 300 dpi onto transparencies or paper using
PostScript Language-Level 2. It works with PC or Mac applications, it's fast, it's networkable and at$4995, unexpectedly affordable. Rub for awhile, then call.
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(uninterruptible power supply), which has
served us so well, or Zero Surge units.
Lately, we've been using another surge
suppressor, the Lascrmatch. from IEPS
Electronics. I'm pleased to report that we
have had no problems, except that the sys
tems that had only surge suppression reset
themselves when there was a power fail
ure. The systems on the Clary UPS never
noticed.
Unlike the surge suppressors you can
buy in hardware stores, those from IEPS
and Zero Surge do not use MOY (metal
oxide varistor) passive components. In
stead, they use fairly massive coils and ca
pacitors in an active circuit; the result is
that they survive a power surge unharmed
and ready to work again. That's not nec
essarily true of MOY systems, which can
suffer progressive damage until they are
useless-without your knowing it-leav
ing you with no protection when a bad
surge happens.
Because of this, I have come to the con
clusion that although the Zero Surge and
IEPS units cost a great deal more than
MOY systems, they arc very much worth
it, and I recommend that you replace your
MOY suppressors with Zero Surge or

./

R

eplace your

MOV suppressors
with Zero Surge or
IEPS products.

IEPS products. Use the old MOY boxes
as power strips, but don't rely on them for
surge suppression.
One thing that has opened my eyes to
power quality is the Eastern Time Designs
Probe 100 power-line monitor. This is a
small box that you plug into your power
system. It watches for low power, mo
mentary dropout, outages. power spikes,
high-frequency noise on the line, and so
forth. If such things happen, the unit lights
the appropriate LED. During the rains, I
found that we often had power surges of 50
volts above normal. as well as occasional

neutral-line impulses and fairly frequent
line ..sag" events. Because or our active
surge suppressors and the Clary UPS. none
or this was a problem. But it could have
been if we ' d been using MOY suppres
sors only.
The Probe I 00 is inexpensive enough
that any computer consultant or MIS man
ager ought to have one. Find out just how
reliable-or unreliable-your power is.
Eastern Time Designs also makes fanci 
er power-monitoring equipment; if you ' re
responsible for lots or laboratory electronic
systems or a large computer network in
an area with flaky electric power. it would
pay to get one of their recording units.
That way, if a power event crashes your
system, you' 11 know precisely what hap
pened.
Incidentally, we did have one problem
during the rains. rd recently taken our
Mannesmann Tally laser printer off my
system and put it on Roberta's. Alas, it
wasn' t plugged into any kind of power
conditioner at all. In the middle of the Big
Rain, a tree branch periodically shorted
out the power lines. causing big arcs that
generated alternating power dips and
spikes. When it was all over, the printer
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had lost its memory.
We can reprogram it, but it quickly for
gets its emulation instructions. I' ve used
that printer a long time, and I like it. Since
the self-test shows that it prints all right,
the problem is clearly in the interface elec
tronics.
I don't expect fixing it will be terribly
expensive, but it will certainly cost more
than buying a Zero Surge or IEPS surge
suppressor. The moral here ought to be
obvious.

CD-RO Ms
The bribe of the month is a World War 11
olive drab helmet liner. IL fits, too, although
when I wear it, Roberta can't stop laugh
ing. I'm not sure what I'll do with it. It
came as part of a promotional package for
the Quanta Press CD-ROM of World War
II. The CD-ROM has a whole bunch of
photographs, all public domain, from the
1938 to 1945 era. There are pictures of the
major leaders, military equipment, battle
scenes, and suchlike, and a fair amount of

MovetoWmdows,
staywith the VAX.Tu
=
Features

KEAterm VT420
Extensions Networks Benefit.ti Help Do
Extensions
., ISO and attribute mapped colors
vVT340 block mode &loall edlt1"9
"IBM and ANSI graphics
v Hietol'll buffer
v ASCII and Soper Kirm it ~le transfer
v On 5Cl'eefl ur.er buttons
"lnterpretiv• Eeript lan9uoge
v

ODE cllent and server support

VT emulation under Windows
KEA has vr emulation and connectivity products for your PC: KEA term
vr emulation for MS-Windows; ZSTEM vr emulation for MS-DOS and
SCO UNIX; the PuwerStatio11 Vf layout keyboard for your PC; and KEAlink
network products for connecting to your VAX or UNIX hosl

Stock Master
This moderately expensive program comes
billed as a way to pick stocks for invest
ments. The blurb says this software has
"the ability to predict where stocks are
headed . ... You can search through thou
sands of stocks in a short time using the
many indicators available, in any combi
nation you desire. Turn them all on and
see what golden stocks fall out."
The program also features "the incor
poration of indicators used by profession
al traders that unti I now have been un
available to the public. These include Elliot
wave counts, Gann lines, Fibonacci cal
culations, Oscillator, Stocastics [sic],
Japanese Candlesticks, and Cycles. Don't
know how to use Candlesticks? No prob
lem. The software will label the candle
sticks with a bullish or bearish anow."
OK. That's what the publisher says: Get
this software and make a bundle.
Maybe. Me, I keep thinking that it can't
be that easy to make money in the stock
market. I keep remembering that most
money managers, even with much bigger
computers than I've got, historically have
not done much better than I'd have done
buying Dow-Jones futures. Some haven't
done as well.
When I was a lad, there were many
"technical analyst" theories on how to
make money in the market. I read what it
meant when rails and utilities went in dif
ferent directions, and why you should
watch "can" (the New York Stock Ex
change listing for American Can, now
Primerica Corp.). I also noticed that theo
rists made more from books about their
systems than they did in the market.
If you've ever wondered what kind of
tea leaves modern technical analysts use,
this may be a good way to find out-but I
wouldn't spend the profits just yet.

Finance 10

••

Tel:(604)431-0727 Fax: (604)431-0818

Orders: 1-800-663-8702
KEA Systems Ltd.3738 North Fraser Way, Urul !OL Burnaby, BC,Canada \!SJ SGL
~10U4rnn.MStro.B'R.4Dtlp1S......CllAwa.KU!lool-..SC..U:..1ST!Mud~lE4...,..,..,.-..._, .. ltllSJ'f'nmllt

>.llotkftnoJoool...,d10ClM-IJT~fhW_ ...

well-indexed text. If you have to do a term
paper on World War II, this is just the thing
to have. Talk your school library into get
ting one.
TimeTable of History from The Soft
ware Tool works combines standard time
tables, stories, pictures, and sounds of his
tory from the time before humanity to the
present. Get this for fun. or for education,
or just for the heck of it.

,....., ..... IJwlltal'ft~'1'kW<n

This package from Financial Software
doesn't try to make you rich. It just tells
you how to calculate a bunch of stuff rele
vant to finances.
Finance IO has programs to find things
like bond yield to maturity, depreciation,
present value/future value, internal rate of
return, and loan amortization schedules.
co111i11ued
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Circle 65 on Inquiry Card.
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It will generate a personal financial state
ment. Not the earth, but it does the job.

Corporate Voice
Originally called Readability for the PC,
this remains one of the most useful style
analysis programs around. However, I'm
not sure it ought to be used for the pur
poses it's advertised for, and it's easier to
say what it's not than what it is.
It's not a spelling checker or a gram
mar checker. Since just about every de-

cent word processor has a spelling check
er, that's no problem. But if you need a
grammatical analysis, this isn't a substi
tute forGrammatik. (Incidentally, there's
a new version ofGrammatik that's a real
improvement over the previous version.
I' II have a report on it soon.)
What Corporate Voice does is compare
your text style to selected texts of different
styles. It looks at word length, sentence
length, ratio of common to uncommon
words-it calls these items "mortar and

ARE YOU SPENDING
TOO MUCH TIME
DRAWING FLOWCHARTS?
YOU NEED FLOW CHARTING TM 3.

u

0

Every day, professionals worldwide save time
and money using Flow Charting 3. It's fast,
efficient, easy to use, and always produces
presentation-perfect charts and diagrams.
With Flow Charting 3's built-in flexibility,
you can create customized charts using a
variety of shapes, lines, and textplaced where you want them.

And it's backed with free technical support and a
90-day no-risk guarantee. So if you're spending too
much time drawing charts, call for a free demo and
see for yourself what makes Flow Charting 3 the
best-selling flowcharting software.

PA111JN &PA111JN

Software Corporat i on

International: 408-778-6557, ext. 112
Nonll

i.~

a rcgi<ilcrcd trmlcm:irk of NuHll, Im·.

Excc//cncc in c/1uni110 tlw )low of irl<'OS!

Patton & Patton Software Corp. 485 Cochrane Circle, Morgan Hill, CA 95037
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Street Atlas USA for Windows
This CD-ROM from Delorme Mapping
features maps showing just about every
street in the country. I used to keep city
maps of everywhere I've been, because I
never know when a novel will need a scene
set in another city; but this is up to date,
takes up less room, and is easier to use.
It's also surprisingly complete, with maps
of towns I've never been to.
If you need it, you'll like it a lot. Rec
ommended.

Last.Bat

Plus, Flow Charting 3 is now available in a
LAN version. Making it easy to share files and set
up work groups for specific projects.

See your deale r today! Or for a
free interactive demo disk,call
1-800-525-0082, ext. 112

bricks"-and other semantic variables. It
also shows you patterns: Do you have long
words in long sentences? Is your style
monotonous, with short, choppy sentences?
How does your text pattern compare
with well-known essays, or scientific arti
cles, or fiction? What is its readability in
dex? Fog factor?
Other programs will compute some of
these indexes, but Corporate Voice is eas
ily the most useful of the lot, and its capa
bility to compare your work to other texts
is unique. The graphical presentations tell
you more about your writing style than
you'd have thought possible.
The program is advertised as a useful
way to generate a company style or cor
porate voice. You can make your memos
look like the boss's. This may or may not
be a good idea. If your boss is a bad writ
er, it's a terrible idea.
Unfortunately, Corporate Voice hasn't
been revised for a while, and it works only
with older versions of the better-known
word processors or with ASCII files. You
may need Word for Word to translate back
and forth. However, used properly, Cor
porate Voice can help your writing.

Circle 83 on Inquiry Card.

A few months ago, I mentioned replacing
computer batteries . Shortly after that, I
heard from Accumation, reminding me
that I should have used their Last.Bat ,
which never needs replacing. Last.Bat con
sists of a rechargeable battery and a con
nector to plug it into the computer's pow
er supply. It's simple to install, and it
works.
I installed a Last.Bat on a Zenith Z-248
some years ago. It worked fine, the only
problem being that I forgot to remove it
before passing that machine along. I sup
pose it's working still. I've put the new
Last.Bat in my 486/33, since I expect to
have that for years. Obviously, you can
live without Last.Bat, but it makes one
less thing to wo1Ty about. Recommended.

Comdex Spring/Windows World
It was quite crowded at Comdex/Windows
World, with plenty of enthusiasm and

Tape

snini
contents:
one Tape

Suitable for everyday use.
May vary in size and
consistency·
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BMM EXATAPE™
WHY FOOL AROUND
WITH ANYTHING ELSE?
Unlike standard, off-the-shelf 8mm video or computer media, EXATAPE'" is
designed for the 8mm data storage market.
EXATAPE's rigid manufacturing specifications ensure maximum reliability and
capacity to support the high recording density of your 8mm cartridge tape subsystem. In
addition, an advanced media formulation results in extended archival/shelf life, increased
reliability, greater durability and tape stability, and extended drive head life.
Whereas 8mm video media may be suitable for everyday video recording,
irregularities and unpredictable quality can compromise data integrity and jeopardize
~
drive performance.
'"~
So for superior performance in all of your 8mm data storage applications,
,. : ---.,. l choose EXATAPE from EXABYTE Corporation, the original manufacturer of
1~M 'iJl
emmriaII 8mm cartn'dge tape subsystems.
1~;;·
For more information call your 8mm tape drive supplier or EXABYTE .
_,, _ ~And remember, EXATAPE is the only media recommended for use in
..-;;;:;.1 8mm cartridge tape subsystems. Why fool around with anything else?

=:a "

~

EXABYTE Bmmdata
cartridges, c/ea11illg
cartridges, a11d cartridge
holders provide a total
backup solutio11.

Circle 47 on Inquiry Cord

(RESELLERS: 48).

Headquarters 1-800-EXABYTE
Eastern U.S. (407) 352-5622, Ext. 82
Cent ra l U.S. and Canada (708) 953-8665
Western U.S. (408) 370-6107
Eu rope (Amsterdam) 31·3403-51347
EXABYT ECorporation 1685 38thStreet Bou lder, CO 80301
~1992 EXASYTE Co 1por~1io n . EXA8YTE L\ a regi\!ereJ crai.lcm~rk arul F.XAT APE ii; a !r:ulcmull o ( EXARYTE COlf\DIJlion.
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excitement. It wasn't that there was so
much that was really new as that things
long expected finally became real. IBM
showed off OS/2 2 .0. Quarterdeck was
showing Desqview/X again, but this time
they're shipping it. Windows 3.1 is real
and out there, and so are a lot of Windows
applications we' ve long awaited.
This was the third Comdex at which
BYTE has given the Best of Show awards.
It's hard work. Along with the other BYTE
editors, Roberta and I have to run all over
the show floor looking for the best new
products; then the BYTE editors get to
gether (in what is for me the best editorial
meeting of the year) to argue about which
products will have the biggest impact on
users and the industry.
This year, the system and best-of-show
awards went to Zenith's new Z-Note lap
top series. Interestingly, Zenith won last
year with their Mastersport 386SL lap-

top-and I'm writing this on one, havi ng
decided that of the crop oflaptops I have at
Chaos Manor, this is the one I prefer to
carry. I turned on the Mastersport well be
fore takeoff when I got in my seat at the
Los Angeles airport, and I didn't turn it
off until we landed in Chicago. The bat
teries held up just fine despite my hav ing
the screen brightness turned well up. The
Z-Note series promises to be as good as
the Mastersport I'm carrying, and it adds
built-in network connections. It can even
be upgraded to active-matrix color.
I've always been fond of Zenith lap
tops. · For years, I carried the Supers port
SX despite its weight because of its key
board and bright screen. I can report that
the Supersport is still working. It was
stolen last fall and recovered by the San
Diego police in a raid. A ll the identification
had been removed from it, but when the
police turned it on, up popped my name.

I've just sent it on another torture test, and
I expect it to do fine. Zenith makes rugged
equipment.
I haven't had a chance to work with the
other BYTE Best of Show products.
Alas, this year we didn't have a cate
gory for new technology, which is a pity,
because I think the most exciting product
at Spring Comdex was Cyrix's line of 486
chips. There's the 486SLC-25, which di
rectly replaces the 386SX-25 to more than
double the system's speed. Cyrix had one
demonstration in wh ich they had unsol
dered the 386SX chip and replaced it with
their own; it was the fastest "386SX" I've
ever seen. They have a tiny 486 chip set for
laptops and a chip that is pin compatible
with the 386 but converts it to a 486. In a
year or so, there won't be any reason not to
have a fast computer system.
There was a lo t more at Comdex. I saw
the Video Machine, a board that does

ITEMS DISCUSSED
Autobook:
ADA 2.0 .... .. ....... ..... ..$89.95
Intermedia Design Systems,
Inc.
950 New Loudon Rd.,
Suite 200
P.O. Box 10
Latham, NY 12110
(518)783- 1661
fax: (518) 783-1666
Circle 1146 on Inquiry Card.

CD-ROM of
World War 11....... ....... $129
Quanta Press, Inc.
1313 Fifth St. SE, Suite 208C
Minneapolis, MN 55414
(612) 379-3956
fax: (612) 623-4570

Corporate Voice .... $249.95
Scandinavian PC Systems
P.O. Box 3156
Baton Rouge, LA 70821
(800) 487-7727
(504) 338-9602
fax: (504) 338-9670

Finance IO ......... ....... $69.95
Financial Software Co.
P.O. Box 481290
Los Angeles, CA 90048
(800) 332-2983
(213) 658-7731
fax: (213) 658-7868

Circle 1149 on Inquiry Card.

Circle 11 S2 on Inquiry Card.

Courier HST Dual
Standard .. .. ............... $1295
USRobotics, Inc.
8100 North McCormick
Blvd.
Skokie, IL 60076
(800) 342-5877
(708) 982-5010
fax: (708) 982-5235

486SLC-25
(OEM pricing only: $11 9
each in quantities of !000)
Cyrix Corp.
2703 North Central Expy.
Richardson, TX 75080
(214) 234-8387
fax : (214) 699-9857

Lexica ... .. .. ..... ......... .. ... $295
WordStar
for Windows ... ............ $495
WordStar International, Inc.
20 I Alameda del Prado
P.O. Box 6113
Novato, CA 94949
(800) 227-5609
(415) 382-8000

Circle 11 SJ on Inquiry Card.

Circle 11 S7 on Inquiry Card.

Graphic
Workshop 6.1 ............... $40
Alchemy Mindworks, Inc.
P.O. Box 500
Beeton, Ontario,
Canada LOG 1AO

Lotus Write for
Windows 2.0 ....... ........ $ 199
Lotus Development Corp.
Word Processing Division
I000 Abernathy Rd.
Building 400, Suite 1700
Atlanta, GA 30328
(800) 83 1-9679
(404) 3 91-0011
fax: (404) 698-7653

Circle 1148 on Inquiry Card.

Circle 11 S6 on Inquiry Card.

Circle 11 SO on Inquiry Card.

Circle 1147 on Inquiry Card.

CompareRite ... .. ... .... ..$140
Jurisoft
955 Massachusetts Ave.
Cambridge, MA 02139
(800) 543-6862
(617) 864-6151
fax: (617) 661 -0630

Last.Bat ........... ... .. ....$49.95
Accumation, Inc.
8817 Southwest I 29th Ter.
Miami, FL 33176
(305) 238-1034
fax: (305) 252-3674

End Note Plus .. ...........$249
Niles & Associates, Inc.
2000 Hearst St., Suite 200
Berkeley, CA 94709
(510) 649-8176
fax: (5!0) 649-8179

Circle 11 S4 on Inquiry Card.

Circle 11S1 on Inquiry Card.

Laser match . .............. .. ..$99
IEPS Electronics
11391 Meadowglen Dr.
Houston, TX 77082
(713) 558-0010
fax : (713) 558-9738

Circle 11 S8 on Inquiry Card.

Circle 11 SS on Inquiry Card.

co11ti1111ed
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BEFORE PROTECTING
YOUR SOFTWARE..
I

...against piracy and unauthorized use,
make sure that your protection system has
all the fo llowing qualities:

A GOOD HARDWARE KEY
Hardware-based software protection
systems are now the standard worldwide.
However, not all keys are the same. A good
key should have all the
following features:

V' Compatibility and transpa
rency. The key should work
without any problem on your
customers' computers. The ~Clll
user should be able to forget
the key after connecting it.

i

'-7

l')VfI

V' Unbreakable

electronics. A
customized ASIC (Application
Specific Integrated Circuit)
component should be
integrated in the key. This
prevents reverse engineering
and makes cracking vi rtua ll y
impossible.

V' A unique and inaccessible
software developer's code burnt into the
ASIC. (This code should not be held in the
key's memo1y, where it can be read and
altered.)

V' A Read/Write Memo1y inside the key
should be available on demand. The
mem01y should be writable in the fie ld, on
any PC, without any special programming
equipment.

V'

Very low power consumption, enabling
the key to work even under the worst
power conditions, on PCs and laptops, with
or without a printer.

V' An "Envelope" installation program.

AND THE BOnOM LINE:

Such programs enhance security while
making it possible to protect a software
even without its source code.

we offer some of the most competitive
prices in the market.

V'

Sophisticated antidehugging and
enc1yption mechanisms.

HASP®, THE PROFESSIONAL
SOFTWARE PROTECTION
SYSTEM, OFFERS YOU ALL
THESE FEATURES AND
MORE:
HASP was designed by a team of computer
experts, professional C1yptologists, and elec
trictl engineers. As a result, HASP keys are
supported by what is probably the best soft
ware in the market, and the HASP system
has worked on every computer it has been
tried on. In addition to all the features
mentioned above, HASP provides:

Since it's practi
cally impossible to
crack or duplicate
a key having all
the features
mentioned above, a
pirate will usually go for the
software linking the protected
program to the key. Therefore,
check that your protection soft
ware has all of the follmv ing:

V' A Linkable Protection Module
with which calls can he made to
the key from any point in the
protected program

To learn more about why so many
professionals have chosen HASP, please
contact:

LADDlN

KNOWLEDGE
S Y S T E M S L T D.

15 Beil Q,nJ St., Tel-Am-, Israel
P.0.Box: lll 41 Tel-1\\"ivGlllO
Tel: 972-3-5375795
Fax: 972-3-5375796

V' A Full Authorization
System for
protecting
dozens of
programs
using only
one key.

In North America:

ALADDIN

SOFTWARE SECURITY

V'

A Pattern
Code Security
System (PCS)
enabling parallel processing of multiple
calls by the Linkable Protection Module.

V' AVirus Detection option that can be
incorporated in the protected program to
check whether it has been infected by a
virus or tampered with in any way.

V' Several I-IASPs can he connected one
behind the other.

POWERFUL
SOFTWARE

Since 1984, HASP has enabled
thousands of software producers in
more than 40 countries, including
several Fortune 500 companies, to
protect their software.

JDOS,
V' Operating sys~ems. supported:
SCO Xernx Urnx-386, OS/2,
&

\\IINDOWS, AIX, AUTOCAD, !'HAR-LAP,
ERGO and RATIONAL DOS Extenders.

V'

NetHASP provides full support for
protecting DOS and WINDOWS software
under network environments, including
No vell dedicated & non- dedicated
servers, Lan Manager, Lantastic, Banyan,
DLink, and all NET-BIOS based LANs.

IN A TEST CARRIED OUT BY
AN INDEPENDENT LAB,
HASP WAS THE ONLY KEY
WHICH WAS NOT
BROKEN*.
Circle 1 3 on Inquiry Card.

306

Weymouth St.,

Dix Hills, NY 11746, USA
8 00-223 4277
516-586 2845
Fax: 516-586 1602

-aV

Australia Conlah l'ty. Ltd., Tel: 3 8985685,
Fax: 3 8995759 V Belgium Akkennans hvba,
Tel: 3 2338826, Fax: 3 2315438
V Czechoslovakia ATLAS Ltd.,
Tel+ Fax: 2 766085 V Denmark SC Metric a/ s,
Tel: 42 804200, Fax: 42 804131
V France Logidata Intl., Tel: 50707375,
Fax: 50753144 V German y CSS GmhH,
Tel: 201 749860, Fax: 201 748644
V Greece Unihrain SA, Td: l 6856320,
Fax: l 6474943 V Holland Akkermans BV,
Tel 45 241444, Fax: 45 245515 V Italy Partner
Data S.r.I., Tel: 2 33101709, Fax: 2 347564
V Ko r ea Hanil System Inc., Tel: 2 5639161,
Fax: 2 5538079 V New Zealand Training
Solutions, Tel: 4 5666014, Fax: 4 5697190
V Poland Systhcnn Tel: 061 45065,
Fax: 061 324134 V Portugal Futunnatica Lela .,
Tel: l 4116269, Fax: I 4116277
V Spain PC Ha rdware , Tel: 3 449 3193,
Fax: 3 3337497 V Switzerland Opag AG,
Tel: 61 7112245, Fax: 61 7115355
V Taiwan Tern Ltd., Tel: 2-5219676,
Fax: 2-5425939 V Turkey Mikroheta Ltd.,
Tel: 4-4677504, Fax: 4-4670274
• CT Magazine, May 1990.
©Aladdin Knowledge Systems Ltd. 1985-1992
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broadcast-quality video editing on a PC; a
whole raft of multimedia hardware and
software, including new sound and video
products from Media Labs and Creative
Labs; a wonderful new monitor from
View Sonic, as well as new monitors from
NEC; a to n of video cards; and, as they
say, much more, some of wh ich I'll be
talking about in the next few months.
One other thing: BYTE and IntelliQuest
presented a breakfast seminar abo ut mar
keting strategy and the future of the com
puter industry. I went expecting to be
bored; but even though I hate breakfast
meetings, I was fascinated. Nobody told
me to recommend this, but if you want to
find out how new technology gets adopted,
you can get this briefing at lntelliQuest
seminars, or much of the information is
available through the BYTE salespeople.
Every year I leave Comdex exhausted,
but I'm glad I go.

Winding Down
The computer book of the month is Larry
Pina's The Dead Mac Scrolls (Peachpit
Press, 1992). It's all about simple but secret
ways to fix puzzling Mac problems; trust
me, if you have a Mac, you definitely need
this book.
The not-quite-computer book of the
month is Civilization by Johnny L. Wil
son and Alan Emrich (Prima Publishing,
P.O. Box l 260CIV, Rocklin, CA 95677,
(916) 786-0449). If you 're serious about
playing Civilization, this is the book you
need. The book of the month is Graham
F uller's The Democracy Trap (Dutton,
1991), an analysis of political/social prob
lems we face as the cold war ends. I'm
currently writing on the same subject. This
is well worth reading.
The shareware of the month is Graphic
Workshop 6.1, which is available on BIX
a nd GEnie. This is a truly useful program

for converting graphics image formats as
well as for generally messing about with
PC graphics.
By next month, I may have a report on
OS/ 2, and I' ll certainly have a number of
new Windows products. The PC world
just keeps changing all the time. Isn't that
wonderful? •

Jerry Pournelle holds a doctorate in psy
chology and is a science fi ction writer who
also earns a comfortable living writing
about computers present and future. J eny
welcomes readers' comments and opin
ions. Send a self-addressed, stamped en
velope to Jerry Pournelle, cloBYTE, One
Phoenix Mill Lane, Peterborough, NH
03458. Please put your address on the let
ter as well as on the envelope. Due to the
high volume of letters, Jerry cannot guar
antee a personal reply. You can also con
tact him on BIX as "jerryp."

ITEMS DISCUSSED
Microsoft
Windows 3.1 .......... $149.95
Microsoft Word
for Windows 2.0 .........$495
MS-DOS 5.0 .. ......... ..$99.95
Microsoft Corp.
l Microsoft Way
Redmond, WA 98052
(800) 426-9400
(206) 882-8080
fax: (206) 883-810 l
Circle 11 59 on Inquiry Card.
Norton Desktop
for Windows 2.0 .........$149
Symantec Corp.
10201 Torre Ave.
Cupertino, CA 95014
(800) 441-7234
(408) 253-9600
fax: (408) 252-4694
Circle 1160 on Inquiry Card.
OnGuard PC-2400 ....$1590
Clary Corp.
320 West Clary Ave.
San Gabriel, CA 91776
(8 l 8) 287-61 l l
fax : (818) 286-7216
Circle 1161 on Inquiry Card.
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Probe 100 ...... .........$149.95
Eastern Time Designs, Inc.
2626 Brown Ave.
Manchester, NH 03103
(800) 872-4383
(603) 645-6578
fax : (603) 623-8930
Circle 1162 on Inquiry Card.
QuickPay 2.0 ............ $59 .95
Intuit, Inc.
P.O. Box 3014
Menlo Park, CA 94026
(800) 624-8742
(415) 322-0573
fax: (415) 322-1013
Circle 1163 on Inquiry Card.
Stock Master ............... $149
Trading Techniques, Inc.
677 West Turkeyfoot
Lake Rd.
Akron, OH 44319
(216) 645-0077
fax: (216) 645-1230
Circle 1164 on Inquiry Card.
Street Atlas USA for
Windows CD-ROM .... $169
Delorme Mapping
Lower Main St.
P.O. Box 298
Freeport, ME 04032
(207) 865-1234
fax: (207) 865-9628
Circle 1165 on Inquiry Card.

Supra Fax
Modem ...................$169.95
Supra Fax
Modem V.32bis ......$399.95
Supra Corp.
7101 Supra Dr. SW
Albany, OR 97321
(800) 727-8772
(503) 967-2440
fax: (503) 967-2401
Circle 1166 on Inquiry Card.
TimeTable of History
CD-ROM .................. $99.95
The Software Tool works
60 Leveroni Court
Novato, CA 94949
(415) 883-3000
fax: (415) 883-3303
Circle 1167 on Inquiry Card.
Video Machine
(available in September for
about $4000)
Fast Electronic U.S., Inc.
5 Commonwealth Rd.
Natick, MA 01760
(508) 655-3278
fax: (508) 650-0447
Circle 1168 on Inquiry Card.

Word for Word
Professional... ..............$149
Mastersoft, Inc.
6991 East Camelback Rd .,
SuiteA320
Scottsdale, AZ 8525 l
(800) 624-61 07
(602) 277-0900
fax: (602) 970-0706
Circle 1169 on Inquiry Card.
Z-Note 320L
Model 60 ....................$3599
Z-Note 325Lc
Model 120 ..... ............. $7299
Zenith Data Systems
2150 East Lake Cook Rd.
Buffalo Grove, IL 60089
(800) 553-03 31
(708) 808-5000
Circle 1170 on Inquiry Card.
ZS900 ......... ..................$149
ZS1800 .........................$199
Zero Surge, Inc.
I 03 Claremont Rd.
Bernardsville, NJ 07924
(908) 766-4220
fax : (908) 766-4144
Circle 1171 on Inquiry Card.

. PEOPLE INThE
CoMPUTER BUSINESS
HAVE BEENThYING
ToIMPROVE ON
CoMPAO FoRYEARS.

GUESS WHO FI
It wasn't easy. Changing a company our size never
is. But we listened to our customers, we studied our

that stretch the envelope
of technology at prices
that our customers will

competitors, we took a long look in the corporate

find compelling and our

mirror. Then we did the only thing we know how

competition should find,

to do. We rolled up our sleeves and went to work.

well, competitive.
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It's hard to believe, but at some PC companies the
engineering department is nowhere to be found.
Which stands to reason, since most other computers
aren't engineered, they're copied. And, as with all
copies, something is frequently lost in the translation.
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If you've ever attempted to put together a PC
network, even one that's relatively simple, you

to the increasingly com
plex demands of today's
computer network envi

know just what we mean. It can be time consuming.
ronments, compatibility

Nerve wracking. Sometimes even traumatic. And
that's when everything goes according to plan.

problems arise.
It's like being at a bad

not suggesting that you

cocktail party. Nobody

ety is a fact of life when

scrap all your hardware

talking to anybody and

dealing with networks.

and start from scratch

There's probably not a

with _strictly COMPAQ

single LAN that doesn't

products.
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WHATYouDoWITH A Co
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Not too long ago, Denise Anderson of Morrison,
Colorado, left her COMPAQ notebook PC in, of all

is a computer owner's
worst nightmare.
Computers subjected

places, her driveway. When next seen, the 6.9-pound

to the kinds of condi

computer had become a speed bump for 1.3 tons of

tions you would only

automobile. When next used, it started up just fine.
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today's business world, a
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hinges. And dropped
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programs in the entire

ply, that the ultimate

computer industry.
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The important part
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over and over again
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matter what.
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FOR SERVICE AND SUPPO
ARE Nor SrANDING
With our new service and support program, what
you need is what you get. In fact, our technical
support staff resolves 95o/o of all calls in under 15
minutes. And for questions that require greater
expertise, we have engineers ready to get on the line.
All

of which is just

competitors' programs,
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part of CompaqCare, a

the new Compaq on-

flexibilitytochoosefrom
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site warranty covers

over 2,000 Authorized
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every product we build.
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you with everything you

And no matter where

vice locations.

may need when it comes
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table or notebook PCs,

Quickly and easily.

they're also backed by
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a worldwide, one-year,

technicians already on

carry-in warranty.

board, we offer a self-

Our free on-site* oneyear, limited warranty,

Or you can call on us
directly for service.

for instance, will cover

So wherever business

maintainer program that
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gives you access to all the

could happen to any of

to Turkey, Britain to

support resources you

your COMPAQ hard

Berlin-you can feel

need to perform what

ware, anywhere it occurs

perfectly comfortable

ever service you may

in the U.S.A. or Canada.

taking your COMPAQ

find necessary.

And, unlike most of our

portable along with you.

And, of course, while
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through three different

our warranty programs

who answers your call is

services: CompuServe,

has certainly been our

certain to supply you

PAQFax, and QuickFind,

priority, we've also been

with consistent, smart

our CD -ROM technical

working on many other

answers to all of your

reference library.

important aspects of

questions. And take care

customer support.

of even your most press

above, you're still not

ing problem. We even

quite convinced that our

questions, for example,

have on-line access with

new service and support

the Compaq SMART

most of the major soft

program is one of the

System provides all our

ware companies to help

most comprehensive in

support personnel with

you quickly take care of

the industry, call us on it.

a sophisticated informa

those software-related

1-800-345-1518.

tion bank comprised of

difficulties that you may

On the other end of

thousands of hours of

encounter.

Whenever you have

troubleshooting and
engineering expertise.

You'll also gain 24
hour electronic support

If, after all of the

the phone, you'll Hnd a
whole bunch of people
looking for trouble.
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TuosEWHoAPPRECIATE
TuEVALUE OF ADOLLAR
AsWELLAsTuE
VALUE OF A CoMPAQ.
"Now that we've made clear all the

the above, yes even the

things that Compaq stands for, let

prices, give us a call at

us make it clear what we won't

1-800-345-1518,Ext.205,in

stand for anymore. High prices. We

the

have a new mission. A new goal.

Ext. 205, in Canada.

To provide you with

In other words, pro-

Compaq quality, Compaq

ducts that are exactly

research and development,

what you need, easy to

Compaq reliability and

find, and priced right.

testing and service and
support at the most com petitive prices possible.

That's what Compaq is
all about today.
For the details on all of

u.s., 1-800-263-5868,

We think you'll like
what we have to say."

- Eckhard Pfeiffer
President, CEO
Compaq Computer
Corporation

~

*This scn'icc is provided by contracted Service Providers and may not he avaibhlc in certain gcographfr locations. Contact the Compaq Customer Support Center for further details. © 1992 Compaq Computer
Corporation. All RightsRcscncd. Printed in the U.S.A. COMPAQ, DESKPRO, SYSTEMPRO Registered U.S. Patent and TradcmarkOllicc, Quickfind, PAQFax and CompaqCarc arc trademarks ofCompaq
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Circle 29 on Inquiry Card.

Buy with

ence
11111

Reputable computer dealers
will answer all these questions
to your satisfaction. Don't
settle for less when buying your
computer hardware, software,
peripherals and supplies.

This message is brought to you
by:

the MICROCOMPUTER
MARKETING COUNCIL
'
of the Direct Marketing
Association, Inc.
6 E. 43rd St.,
Purchasing Guidelines
New
York, NY10017
• State as completely and ac

In an effort to make your
telephone purchasing a more
successful and pleasurable
activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, "A
knowledgeable buyer will be a
successful buyer." These are
specific facts you should know
about the prospective seller
before placing an order:

Ask These Important
Questions

curately as you can what
merchandise you want in
cluding brand name, model
number, catalog number.

MMC

• Establish that the item is in
stock and confirm shipping
date.

MICROCOMPUTER
MARKETING COUNCIL

of the Direct Marketing Association. Inc.

• Confirm that the price is as
advertised.
• Obtain an order number
and identification of the
sales representative.
• Make a record of your .
order, noting exact price in
cluding shipping, date of
order, promised shipping
date and order number.

• How long has the company
been in business?

If you ever have a problem,
remember to deal first with the
• Does the company offer
seller. If you cannot resolve the
technical assistance?
problem, write to MAIL
ORDER ACTION LINE, clo
• Is there a service facility?
OMA, 6 E. 43rd St., New York,
• Are manufacturer's warran
NY 10017.
ties handled through the
company?
• Does the seller have formal
return and refund policies?
• ls there an additional charge
for use of credit cards?
• Are credit card charges held
until time of shipment?
• What are shipping costs for
items ordered?

(CJ

Dirl'Ct Marketing Association, Inc. 1988
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The PC Gets
More
Personal
FEATURE

Smaller, smarter systems from Apple, Dell, and Gateway 2000
usher in anew era of portable computing
OWEN LINDERHOLM, STEVE APIKI, AND MICHAEL NADEAU

P

ortable computers are about to get a lot smaller. In the process, they will gain
new features while sacrificing little, if any, power. Small computers will be
gin to take new fonns as well, to fill a demand that conventional portables
cannot. This change is the beginning of a new generation of computers that
will cater to the diverse needs of both veteran and novice users.
The driving force behind these new portables is the industry's need to expand the
computer market. Key breakthroughs in technology are feeding the process. Stor
age devices are getting smaller. IC designs sport fewer chips, system boards have
shrunk, and power requirements are lower.
Two distinctly different portable comput
ACTI N SUMMARY
er designs have emerged: a new breed of full
f eatured subnotebooks and advanced PDAs
Apple is pioneering a new type
(Personal Digital Assistants). Dell Comput
of computer called a Personal
er and Gateway 2000 have introduced two
channing notebook PCs. Both provide good
Digital Assistant, a device that
performance, sacrificing few amenities, in
you can easily carry anywhere
packages weighing no more than 3l1 pounds.
Feature for feature, these units stack up well
and that adapts to your style
next to their 6-pound notebook cousins.
of working. Other vendors, such
Hot on the heels of the Dell and Gateway
as Dell and Gateway 2000, are
products are subnotebooks based on Phoenix
Technologies' Companion PC reference de
trying to achieve the same goal
sign. BYTE has not seen a working model
by making conventional PC de
of the Companion PC, but plans call for it to
signs more portable and pow
weigh less than 3 pounds and feature a PC/
Chip CPU, a PCMCIA card slot, and, most
erful. The ultimate goal for both
important, embedded software built around a
camps is to broaden the user
common shell, making the unit ready to go
base for personal computers.
and easy to use right out of the box.
Apple's pen-based Newton, on the other
Apple may have the best
hand, is a clean break with the past. It re
chance.
sembles a computer only in that it uses a
CPU and has an LCD. The Newton's closest
relatives are hand-held systems such as

E1'JTE
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Sharp Electronics' Sharp Wizard and Hewlett-Packard's HP
95LX . HP plans a pen-based version of this popular portable,
says Kermit Yensen, product manager for the HP 95LX. However,
the Newton is much more powerful than present-day hand-helds.

Apple's Radical Departure
The Newton is a pen-input device that combines a fast, new CPU
with a multitasking operating system in a sleek package that
weighs less than a pound. At about 7'A by 3~ inches, it can fit into
a jacket pocket (see photo l ). A lid folds back to uncover the 6
by 3-inch screen, which doubles as the digitizing surface.
For storage, the Newton uses a single PCMCIA 2.0 card. Its slot
is actually a superset of PCMCIA called TRIMbus-a full 32-bit,
intelligent, multimaster bus that can accept PCM CIA memory and
peripheral cards, as well as multiple, more complex devices. Ap
ple expects that most add-on applications and peripheral cards will
include additional memory. The Newton also has a small speak
er for digitized sound output, and Apple is considering adding a
microphone and voice-recognition capabilities to future models.
The Newton uses flash EPROM. Low-end models will have I to
2 MB of memory; high-end models will climb to 20 MB.
The Newton's designers chose the ARM (Advanced RISC
Machine) 610 processor (see the text box "Apple ARMs Itself'
on page 134 ). Apple says this CPU gives the Newton up to two
times the computing performance of a Mac Ilfx, and the ARM
processor requires only about half a watt of power. At press time,
Apple was still evaluating what type of battery the Newton wo uld
run on and refused to estimate battery I ife, although sophisticat
ed power management software is part of the operating system.
Apple gave the Newton a lot of horsepower so that it will be
easy to use. Conventional low-power CPUs can't drive the ap
plications and interface that make the Newton unique. The New
ton's advanced handwriting-recognition software and its lntelli-

gent Assistant software, which anticipates a user ' s intentions,
are available at all times.

NewtOS and the Intelligent Assistant
NewtOS is the Newton's new, nonderivative, fully preemptive
multitasking operating system. It is designed to work effective
ly in limited memory and uses an object-based data and view
architecture. Applications use a forms engine called Forms Run
ner to overlay windows onto underlying object data. These forms
can be easily created and edited with simple pen controls. Apple
says it developed its own operating system because nothing else
available would work with the limited resources in the Newton or
was able to take advantage of the ARM CPU.
As a result of the preemptive multitasking of NewtOS, the
Newton can use multiple handwriting recognizers simultane
ously. Apple is planning to supply a printed-text recognizer, a
graphics recognizer, and a pen-command recognizer that work to
gether. 111ey can arbitrate among themselves to make sure that the
appropriate recognizer makes the best possible choice. In addition,
Apple is working with Paragraph International in Boulder, Col
orado, on cursive-handwriting recognition.
From the brief demo BYTE saw, the printed-text recognizer in
the Newton is very capable. It can automatically detect that words
written in a line go together and that several written lines make a
paragraph . It doesn't need special input tools like boxes, combs,
grids, and underlines. It also knows about the size and spatial
relationship of letters and numbers so that it can correctly rec
ognize complex algebraic equations or differentiate large and
small text and display it in different font sizes. It can even rec
ognize text written at an angle.
The handwriting recognizer is better than most others that are
cuITently available and is at least on a par with the new recognizer
in Go Corp .'s PenPoint. Also unique to the Newton is that its

PORTABLE COMPUTER TIME LINE
The metamorphosis ofportable computers since the earliest models fhas been
dramatic. A1flrst, p01.·tables simply got t maller, lighter, andfaster.~ut .a. round
the time.of t1e Tandy Model JOO, they b gan to diverge into two gr tps: smaller,
better versio~zs ofDOS-based laptops a d even smaller but less po erjul spe
cialized unitf- The latter group diverge~ again into the hand-held " rganiz.er."
category re~resented by the Shm7J Wiz rd and the pen systems begi ning with .
the GridPa_I These two lines reconver · in the Apple Newton.
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recognizer runs under a multitasking operating system. Several
recognizers run in parallel, recognizing characters and words as
you write. It performs a recognition not necessarily in written
order but, rather, as soon as it is confident that it has a good
match. For example, if you write delicious drink, it might rec
ognize the word drink before it finishes deciphering delicious.
Even more impressive is the graphics recognizer. This is linked
to an underlying object view of graphical infonnation. For ex
ample, if you sketch a circle, it is immediately recognized and
transformed into a perfect circle. If you erase a section of the
circle, precisely that arc is removed from the object. If you then
draw two lines away from the ends of the arc, the recognizer
snaps them to the endpoints, makes sure they are parallel, and
merges them to produce a graphical object, such as a thern10meter
bulb. The graphical recognizer automatically recognizes sym
metry and parallel lines. It will be especially useful in applications
such as architectural sketching, CAD, project planning, forming
tables, and general sketching.
The Newton's screen is a virtual infinitely scrollable notepad.
You simply start writing and sketching, and the Newton creates
a document with a time and date stamp. Apple has managed to
limit the number of pen commands to six, which underscores its
commitment to keep it simple. For example, to start a new doc
ument, you draw a horizontal line across the page. At the bottom
of the screen are controls for rapid scrolling and for access to
the Intelligent Assistant, filing, the address book, the calendar, for
matting, and other applications.
The most impressive software technology on the Newton is the
Intelligent Assistant. It can interpret complex commands to the
Newton and, as a result, perform a multitude of combined oper
ations. The Intelligent Assistant uses a table of common words and
phrases and matches recognized text against these to build up
its command interpretations.

1000

1002

Photo 1: The Newton is the.first in a series ofwlwt Apple

refers to as PDAs. This pen-input hand-held system combines
a fast RISC processor 1vith an innovative new operating system
and so.ffn·are. Apple expects to sell the Ne11·tm1 for less than
$1000 when the system beco111es co111mercially available in
January 1993.

One Step Ahead
Apple's goal with the Intelligent Assistant is to make software that
anticipates a user's intentions. For example, if you jot down
notes during a meeting and they include the phrase call Michael,
you can select the phrase with the pen and tap on the Intelligent
Assistant icon. The program recognizes that you want to call
someone named Michael and pops up your address book with
all the Michaels selected. It also shows only't.heir phone-number
field. You pick the correct M_ichael, and it dials his number by is
suing the appropriate tones through the built-in speaker.
Dialing a number is almost too simple for the Intelligent As
sistant. You can highlight the phrase.fi:1x a letter to Susan Jones
along with the main text of a letter. The Intelligent Assistant
finds the name Susan Jones in your address book, bui Ids a letter
using your letterhead and appropriate salutations and formatting,
and automatically faxes the letter. If a fax modem is not con
nected, it puts the fax in an out box for deferred transmission.
Since the Newton is an Apple product, it includes a Trashcan.
When you select a document and drag it to the Trashcan, the on
screen document crumples itself up and lobs itself into the can, ac
companied by appropriate sound effects.
Tim Bajarin, vice president of Creative Strategies Internation
al, a Santa Clara, California, market research firm, says the In
telligent Assistant is Newton's "greatest feature." He adds, "Ap
ple should also get high praise for the audio feedback. When
you use the Rolodex, you can hear the corners of the paper turn."
The Newton shows off in other ways, too. If you hold the pen
tip down, it turns into a highlighter. Dragging the highlighter
down the left side of a series of Iines of text selects them all.
The context-sensitive help system is somewhat like the Balloon
Help in System 7.0 for the Macintosh.

The Importance of Communications
Communications is critically important for the Newton. Larry
Tesler, head of Apple's Personal Electronics Division, says that
JULY 1992 ·BYTE
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Enabling Technologies
MICHAEL NADEAU AND ED PERRATORE

F

or years, everyone from science
fiction writers to industry nota
bles has told us what the ultimate
personalcomputershould be. We
simply have not had the technology to
build one. But breakthroughs in many
areas will soon enable computer man
ufacturers to build smaller, more func
tional versions of existing models, as
well as completely new designs. Two
areas are of critical importance: mass
storage and wireless communications.
The recently announced 1.3-inch Kit
tyhawk hard drive from Hewlett-Pack
ard (see photo A) is a prime example of
enabling technology. The drive mea
sures only 2 by 175 inches and is less
than 75 inch high. The hard drive comes
in either 14- or 21.4-MB capacities.
The Kittyhawk has other features
thatmake it an ideal storage device for
very small computers. The 5-volt drive
requires only 1.5 watts for a read and
1.7 W for a write-important numbers
for battery operation. And it's tough.
According to HP, it can withstand an
operating shock of I 00 g's-the equiv
alent of droppirig it 3 feet onto a con
crete surface.
HP claims that a wide range of prod
ucts will use this drive: cellular phones,
laser printers, copiers, instrumentation,
and video games. However, subnote
books, hand-helds, and pen systems
are the likely early users of the Kitty
hawk.
Prior to the Kittyhawk, 1.8-inch hard
drives have been available in Type 3
PCMCIA-card format. MiniStor Pe
ripherals, for example, sells a 64-MB
unit primarily for small notebook PCs

Photo A: Hewlett-Packard's new

Kittyhawk 1.3-inch hard drive will
give manufacturers ofhand-held
computing devices more flexibility in
design. Available in capacities of up
to 21.4 MB, the Kittyhawk is less
expensive and uses less power than
solid-state memory cards.
and pen systems. The challenge for HP,
MiniStor, and other hard drive vendors
is to increase capacity while reducing
size and power consumption. Jim
Miller, marketing director at MiniStor,
says capacities tend to double for the
same size media every year without
significantly increasing price. He says
MiniStor will offer an 82-MB 1.8-inch
drive next spring for $380, the same
price the 64-MB unit sells for now.
Size and power consumption are

Apple's goal is to let people "be in digital contact anywhere." To
achieve this goal, Apple needs to implement wireless networking
and eventually create or hook into a global wireless communi
cations system. (See the text box "Enabling Technologies" above.)
In practice, for a global network to operate, it has to make use
of a global communications infrastructure, such as the public
phone system (cellular) or packet radio links. A global wireless
network would let you use your PDA to link into a wide array of
services: E-mail, on-line services (e.g., BIX or CompuServe),
electronic news sources, and electronic paging.
As a first step, Apple is including a point-to-point infrared
132 B Y T E • JULY 1992

closely related. Media size is only one
factor in reducing the mass of an en
tire hard drive. The interface, with its
connector and associated circuitry, rep
resents much of the bulk, and the more
components to the interface, the more
power it consumes. HP worked with
AT&T Microelectronics to bring the
chip count on the interface down to
seven. The PCMCIA connector has al
ready proved its ability to minimize the
size of the connector.
Flash EPROM memory, or solid
state memory, is touted as an ideal stor
age medium for small systems, but it
has three drawbacks: low capacity, rel
atively high power consumption, and
high price-even with Intel's recent
and dramatic price reductions. For a
single PCMCIA flash EPROM card,
20 MB is the highest capacity avail
able. Also, 5-V flash EPROM cards are
only now becoming available, and they
still require more power on a write than
rotating media do. Intel plans to sell a
20-MB PCMCIA memory card for
$611, or more than $30 per megabyte.
Compare this to the 64-MB MiniStor
drive, for which the cost per megabyte
is less than $6, dropping to about $4.64
at 82 MB.
Flash memory is dropping in price
and increasing in capacity, but it is not
gaining ground on rotating media. Yet,
flash memory may be the only choice
where space is tight, storage require
ments low, or shock resistance a high
priority (with no moving parts, flash
EPROMs are nearly shock-proof). In
fact, Miller expects solid-state mem
ory to capture the market for storage

wireless network capability in the Newton. This will have a very
limited range and require the communicating infrared units to
be in line of sight with one another. This infrared link will be
used for direct Newton-to-Newton communications and to link the
Newton into an AppleTalk network. Apple has developed an en
hancement to LocalTalk to handle the disruptive break when
moving over the boundary between two nodes. Apple's scheme
is similar to most other currently available infrared links, except
that it uses AppleTalk as its standard. This scheme transparent
ly deals with dynamic node assignment. Apple also plans a future
infrared link that will enable simultaneous connections to multi
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devices under 20 MB.
Solid-state memory has another ad
vantage: flexibility in design. The Com
panion PC reference design calls for
no rotating media. Instead, it will use
low-capacity memory cards. Since the
Companion PC is targeted at a con
sumer market, price is a priority. By
eliminating a large-capacity storage de
vice, it can sell for around. $600. The
PCM CIA slot provides a means to add
functions or memory at a later date.

The Wireless Connection
Wireless communications is the glue
that bonds everything together. We've
all heard a variation of the fol lowing
scenario: As you go about your work
day, your mobile computer polls the
airwaves for many preselected types of
messages. Maybe you want to have up
dates on stock quotes, instant notifica
tion of incoming MCI mail, or faxes
sent to you wherever you happen to be.
When your correspondence arrives,
your digital buddy signals you. You
can respond immediately through the
same medium. Unfortunately, this sce
nario won't happen soon.
The most commonly mentioned
broadcast media are packet radio and
cellular communications. These rely
on base stations to receive and trans
mit signals. Coverage, depending on
whose service you use, can vary great
ly. Ardis, a packet-radio network spon
sored by IBM and Motorola, currently
operates in over 400 major metropoli
tan areas through more than I 000 ra
dio base stations. Plans for the next five
years call for adding 900 more base
stations and " roaming support" equip
ment (to help people in transit main
tain contact). Ardis transmits at speeds
of 19,200 bps or 4800 bps.
Ardis ' s main competitor is RAM
Mobile Data, a joint venture of Bell-

south Enterprises and RAM Broad
casting. RAM Mobile Data has links
in the 50 largest metropolitan areas and
plans to increase that to I 00 by mid
1993. Packet radio in general might be
getting a boost soon if the FCC frees
another 200 MHz of the radio spectrum
for private use, as it is expected to do,
according to Anne-Lee Verville, pres
ident of IBM ' s General Sector Divi
sion. This would double capacity.
Cellular players include the recent
ly announced consortium of IBM and
nine cellular carriers, which includes
McCaw Cellular Communications ,
GTE Mobile Communications, Con
te! Cellular (owned by GTE), and Bell
operating companies (except Bell
south). The purpose of the consortium
is to increase the amount of data traffic
this can be carried; packet-radio sup
porters have been quick to point out
cellular's limited capacity, and this
move is meant to counter that criti 
cism. The group has announced that
field trials of its CelluPlan II service
will begin mid-summer in San Jose,
California .
Competition in broadcast data ser
vices is good for keeping prices down
and advancing the technology, but it
has its downside. Dave Lunsford, di
rector of advanced portable systems for
Dell, says, 'The biggest problem is in
determining what is going to become
the de facto standard way to transmit
data. Is it packet radio like RAM Mo
bile or Ardis, or is it cellular? My guess
is that vendors are going to try to offer
the capability for both ."
Having both options open could be
an advantage to users. "If you 're buried
in a parking garage or the second level
of a subbasement and you want to send
cellular, you've got a problem. Packet
radio will get out, but the signal for cel
lular is too weak," Lunsford said. Cel

pie points and operate at higher speeds.
The Newton will include a link to allow it to transfer data be
tween the device and desktop systems (i.e., PCs and Macs). In fact,
in recognition of the PC's market dominance, Apple is putting
more emphasis on the development of a PC link than of a Mac
link . The link will operate similarly to LapLink, making a wired
connection between the PC and the Newton and running a straight
file transfer application. The Newton will support the major PC
and Mac text and graphics formats but will limit these as much as
possible to save code space. More formats will be added at later
dates to accommodate more applications on both platforms.

lular transmits at a continuous 0 .5-W
signal; packet radio is in the milliwatt
range until it actually transmits packets;
then it uses a 15- to 20-W blast. How
ever, Nick Kauser, senior vice presi
dent and chief technology officer of
McCaw, has stated that McCaw might
use 1.2 W of power to allow the sig
nal to pass through obstacles.
The business market for wireless
data communications is only beginning
to heat up. For the consumer, it is a
long way off. "[Wireless communica
tions for the consumer] is three more
years away. Everyone wants it, but it
won ' t happen until it is affordable, is
easy to use, and has a low-power in
frastructure," says Gerry Purdy, senior
director for portable systems at Phoenix
Technologies. No low-cost wireless so
lution currently exists for hand-held
devices. You can buy wireless modems
for small computers, but they can cost
as much as $2000--obviously too high
for a consumer device.
Because the signals need a relative
ly high amount of energy, minimizing
power consumption is more trouble
some. "If the hand-held PC is in the
3-pound range, it's going to cost at
least a pound-maybe as much as a
pound and a half [- of battery to ac
commodate the wireless modem] .
That ' s about 50 percent of the total
weight," says Lunsford. "If you want to
get the battery weight down," he adds,
" you'll have to have a relay station on
practically every street corner" to re
duce the power requirements for the
signal.
Erecting millions of relay stations
won't happen. More likely are contin
ued research and improvements in both
the infrastructure and the hardware.
The industry seems to be in agreement
that low-cost wireless mobile commu
nications will eventually be a reality.

Seeking a Bigger Market
Apple says the personal computer has achieved Iimited market
penetration. Only 15 percent of American households have one.
Studies perfonned by Apple show that most potential users of a
hand-held device want to be able to take notes, sketch, scribble,
and make lists. They then want to be able to manipulate and or
ganize these documents, schedule items, keep track of people
and appointments, share information, and fax and print docu
ments. These tasks, Apple says, fall into three basic categories:
capturing information, transforming it, and communicating it.
The Newton can recognize free-fonn text and graphics; integrate
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Apple ARMs Itself
ANDY REDFERN

he processor at the heart of Ap
ple's new Newton technology is
the ARM 610-a CPU designed
by Advanced RISC Machines in
Cambridge, U.K. It was developed by
a team of designers who cut their teeth
developing systems around the Rock
well 6502. The team, at the time part of
the U.K. computer manufacturer Acorn,
was not impressed by the 16-bit pro
cessors being offered by other manu
facturers, so, in 1983, they began to de
sign theirown. Apple began evaluating
the processor in 1988, and in 1990, it
invested in ARM . The company be
came independent, being jointly owned
by Apple, Acorn, and VLSI-one of
the chip manufacturers who builds
ARM's devices.
Announced last year, the ARM 6
processor (see photo A) is a macro cell
consisting of just 33,494 transistors. A
macro cell is a design subunit that can
be recalled from a VLSI CAD system,
allowing it to be tucked into the cor
ner of a piece of silicon, leaving plen
ty of room for custom design. The
ARM 6 macro cell is a full 32-bit pro
cessor with 3 I registers, 17 of which
are available to a programmer. It uses a
three-stage pipeline, a hardware multi
plier, and a 32-bit barrel shifter to speed
up instruction execution . The RISC
pedigree is apparent in its having only
I 0 different instruction types. ARM
claims the processor will score 30,000
Dhrystones. (The Dhrystone test runs a
mix of instructions to provide a gener
al idea of performance.) This makes it
considerably faster than the 40-MHz
68030 in the Mac llfx, which achieves
I 0,840 Dhrystones.
As a macro cell, the ARM 6 gives
systems developers complete flexibil
ity, allowing them to specify what oth
er system functions should be closely
coupled with the processor. Apple spec
ified the ARM 610 as the processor it
required ; it adds a 4-KB cache, an
MMU (memory mrn1agement unit), and
a write buffer to the ARM 6 macro cell.
Although the other elements are inter
esting, it is the MMU that is unique in

T
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Photo A: The remarkable size <Jf" the
ARM 610 is only apparenr when
compared directly with a
universally recognizable ol~ject.
CPS (GEC Plessey Semiconductors)
recently became the second source
for the ARM processor range.

providing virtual memory control and
memory permission access.
The virtual memory control uses a
translation buffer so that recently de
coded addresses are quickly available.
It also uses a neat trick to provide fast
table walking for traversing a list of in
direct pointers.
Memory permission access may
sound a little obscure, but it is actually
a core technology that is required to
develop a truly object-oriented operat
ing system. The memory controlled by
the processor is divided into domains.
Client objects can be created in the do
main and prevented from manipulat
ing other objects except with permis
sion from the domain manager. This
forms the basis of a persistent object
store. If an object is referenced but is
not in memory, the subsequent fault
can be used to activate the code used to
fetch that object from the persistent ob
ject store.
Persistence is a key concept in cre
ating an object-oriented operating sys
tem. Even more crucial from a perfor
mance perspective, however, is garbage

collection. As an object goes out of
scope (dies), it continues to use mem
ory until the memory is freed. Anyone
who has used Smalltalk will have ex
perienced the frustration of waiting
while the garbage collector frees up the
heap space when it's full . The ARM
MMU divides the memory into live and
dead regions, thus allowing a separate
process to garbage-collect the dead
memory while an application concur
rently uses the live memory space.
The MM U was the key to the ARM/
Apple relationship. In working with
Apple's software designers, the ARM
engineers created the level of hardware
support that the software required. But
the advantages of the ARM technology
for Apple go beyond the design.
A major consideration for Apple was
the unusual measure of MIPS/milli
amperes. Desktop systems designers
tend not to worry about the power con
s um pt ion of the processor, but any
portable system needs to be power
thrifty in order to preserve battery life.
The ARM 610 uses some neat power
saving tricks that allow it to deliver
0.10 MIPS/mA (an Intel 960 delivers
around 0.02).
Another important factor for Apple
was the size of the processor. Small.
portable devices require miniaturized
surface-mount components. The ARM
610 is just 1.4 millimeters thick and 22
mm square and comes in a 144-pin
TQFP (thin quad flat-pack) . The actu
al silicon inside is back-lapped (i.e.,
ground down) to make it small enough
to fit in the package. Even then the
walls of the package are so thin that
they don't provide a hermetic seal, so
the silicon has to be specially coated
before packaging.
Perhaps even more impressive is the
time scale within which the ARM 610
was developed. From specification to
delivery of complete silicon took just
four months. Small wonder that ARM
succeeded where others have failed
that is, in being the first U.K. company
to have its CPU included in a mass
market product.
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WE DIDN'T HAVE TO PUT OUR
OPTICAL PRODUCTS ON PEDESTALS.
JERRY POURNELLE DID.
' ' I am pleased to report that I'm sold. The
the ultimate in backup storage. Byte (12191)
Pioneeer optical drive . . . is as solid as a rock ... Thus,
Suppose you erase a file? Overwrite one you
I'm discontinuing testing. Now I'll just use the drive.
wanted to keep? And suppose your house burned
. .. I now rely on the Pioneer erasable optical disks for
down? You don't have any off-site backup at all . . . . I
backup, for primary storage of really big files, and for
could remedy that by installing the.DE-57001 on the
archive copies of software ... you
network server and archiving on
real\y need something so easy to use
that. .. . Byte (11191)
that you'll routinely use it for
I have the DRM-600 running
backup... the Pioneer DE-57001 will
notonlywith QEMM386.SYS, but
do the job very well indeed. Recom
inside DESQview windows, which
mended. Byte (9191)
has the amusing result that I can
The Pioneer six-pack CD-ROM
actually have several CD-ROM winMinichanger is great. We've had it in
dows open at once.... It's surprising
how fast you can switch back and
operation for the best part of the year
now, on a number of different sysforth among them. . .. The Pioneer
terns .. .. It has always performed
DRM-600 ... it's very convenient to
flawlessly... it changes drives a lot
have a bunch of CD-ROMs available
faster than you'd expect it to. ... It's
without swapping. Byte (1191)
really fast. . .. Accesses that used to
It's quite intuitive [the
take many seconds are now nearly
Pioneer CD-ROM Minichanger] : no
instantaneous. Accesses thaf took
instructions are required . .. .
over a minute now take a few secRecommended. B11te (1191)
onds. I always did like the
This technology i s ' '
Minichanger.... Now it's even betJERRY POURNELLE
coming of age. Byte (1191)
ter.... Incidentally, the Pioneer
RENOWNED COMPUTER COLUMNIST
For more information or for a
Minichanger will work just fine with a Mac. Byte (10191)
free VHS videotape "Pioneering The Future," about
The Pioneer DE-57001 dual-purpose external
Pioneer optical disk products, call 1-800-LASER-ON,
optical disk drive I've written about before. Log your
and find out why Pioneer is the leader in optical disk
wordprocessor to that, save early and often, and
technology. 111\
you'll have it all . . .. In a word, WORM drives look like
\.YJ

PIONEER®

PitJ11ccr OE-S70!H, PitJ11ccr O/Vvl-601, n11d PitJ11ccr OO-S5UTI nrc lmdc111nrks tJf PitJ11ccr CtJ1111111111irnlitJ11s tJf A111cricn, /11c. QEMM386.SYS n11d OESQuin l' nrc tmdc111nrks tJf
Q11nrtcrdcck OJ)icc S11stc11is.
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that data into a scheduler and address book; and print, fax, and
communicate that data to PCs and Macs.
Apple says the Newton's value comes from its unique user
interface, which is tightly tied to the hardware-traditional Ap
ple strengths. Apple believes that most people are looking for a
set of very specific, highly customizable capabilities rather than
the heavyweight general applications available today on PCs.
In a reversal of past practices, Apple is licensing the technol
ogy in the Newton to third parties to help broaden the market.
Sharp and other companies have already got licenses, and Apple
expects at least one other company to launch a product based on
the technology within a year of Newton's launch. Apple plans to
have the Newton in production in January 1993 at a price under
$1000; one source at Apple says it could quickly fall to $500.

Photo 3: The
Gateway 2000
Handbook is less
powe1ful than the
Dell 320Sli but is
smaller, lighter,
and about $1000
less. The Hand
book's PC/Chip
CPU is compara
ble to a 16-MHz
286, but it can run
Windows 3.0
reasonably well.

Two Different Apples
The Newton is a bold new initiative for Apple. It works with
Apple's existing products but otherwise has Iittle in common
with them. In fact, Apple is willing to support interconnection with
the IBM PC standard more aggressively than with its own Mac
intosh products. This is not a problem, says Nick Baran, editor of
the industry newsletter Pen-Based Computing. The Newton is a
totally new product, "so any criticism of Apple for abandoning its
user base is irrelevant."
Apple's Tesler says that subsequent Newton products will mi
grate away from being business tools and toward being purely
consumer electronics devices. He acknowledges that games will
play an important role.
Creative Strategies International's Bajarin thinks that Apple has
an excellent chance of making the Newton succeed across dif
ferent markets. Says Bajarin, "Apple is the only compru1y that can
participate in the digital [consumer electronics] revolution across
the board-from the business to consumer market."

Dell and Gateway: The Road Well Traveled
Compared to Newton's radical design, Dell's and Gateway's
new subnotebooks are conservative. Yet all three have the same
goal: to make computers as personal and portable as possible.
But while Apple is using an entirely new paradigm, Dell and
Gateway rely on proven conventional design to deliver the best
that can reasonably be expected today from a notebook PC.
Like the 386 notebooks of the past few years, the 3:1-pound Dell
320SLi (see photo 2) is a powerful, potentially desktop-replacing
machine that doesn't compromise on processing power, display,
hard drive space, and keyboard layout. The Gateway 2000 Hand
book (see photo 3) uses Chips & Technologies' PC/Chip CPU
(roughly equivalent to a 16-MHz 286) and sacrifices a bit on the
screen and keyboard. But the Handbook is smaller and nearly a
pound lighter than the 320SLi. Despite the familiar feature lists,
they represent the next wave in practical, mobile computers.
The 320SLi crams a 20-MHz 386SL, a 2:1-inch 60-MB IDE
hard drive, and up to I 0 MB of system RAM into a tiny package

Photo 2: The Dell

320Sli is a robust
4-pound sub
notebook. Its
pe1formance and
many of its
components match
those of heavier
386-based
notebooks.
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that measures 7X by 11 by I~ inches. In contrast, the Handbook
uses a 2:1-inch 40-MB hard drive (splayed open to reduce height)
and has a maximum 3 MB of system memory, but it is truly
diminutive for a notebook at only 5%, by 9-X by IX inches. The
320SLi 's keyboard is a full-size 85-key layout, designed with a
3-millimeter key travel---exactly the same component used on
Dell's largernotebooks. In fact, Dell's inclusion of the standard
size keyboard was one of the major constraints on the 320SLi 's
size. Gateway trimmed the Handbook's size by using a 78-key
keyboard; it is acceptable, but not as good as Dell' s.
The 320SLi 's other full-size component is its 9:1-inch VGA
LCD. Although it's not backlit, De ll claims an impressive 12-to
I contrast ratio, similar to that of current backlit technology. The
64-gray-scale screen is easy to read even in poor lighting condi
tions. The LCD fits into a lid that's remarkably thin, at only Yiu
inch. The Sharp-manufactured glass panel is mounted directly
in its plastic housing, avoiding the added weight of a metal frame.
The 320SLi sports a full range of external ports.
Gateway backlights its screen, but the Handbook uses 7X-inch
double-scan CGA video to achieve its small size. Although graph
ics and text are "squashed" due to the fewer horizontal lines, the
trade-off of high-resolution video for portability is reasonable. The
Handbook also has a full complement of external ports.
Neither system has a built-in floppy drive. Instead, the 320SLi
packs a single PCMCIA 2.0 memory-card socket, which is its
primary gateway to external data. If you want to install an in
ternal modem or network adapter, you 'II need to use the PCM CIA
socket. The Handbook has no PCMCIA slot and relies on exter
nal add-ons. Dell includes an incredibly compact external floppy
drive as part of the standard 320SLi package; the drive is not
much larger than a 3:1-inch floppy disk. Gateway's optional flop
py drive is about twice the size of Dell ' s.
Reduced battery size is a major contribution to trimming over
all size and weight. Both the 320SLi and the Handbook are pow
ered by nickel-metal-hydride batteries, with claimed battery lives
of 3 and 4 hours, respectively. The 60-MB 320SLi will sell for
$2199 and the Handbook for $1295 . Both were scheduled to be
available by the end of June.

The Companion PC: Living Up to Its Name?
Phoenix Technologies hopes that its Companion PC will be a
success not only with current computer users but with everyone
else, too. The company, which will not actually build the sys
tems but will instead license the design to others, is banking on
three factors to break into the general consumer market: small size,
low price, and easy-to-use embedded software.
The embedded software sets the Companion PC apart from
the Dell and Gateway systems. It supplies the basic popular
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The Kodak Ektaplus 7016 printer gives you a built-in bonus ofa convenience copier and, till August 31,
it comes with a who/ e array of other bonuses!
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Here's a high-quality 16PPM printer with the incredible convenience ofa built-in Kodak copier.
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No wonder it won a Byte Magazine Award of Merit. Imagine the increase in your work

"·"·"

group's productivity with a device that supports both MS DOS and Macintosh computers, simulta

neous/~~ through four printer ports. If that isn't enough, plug a fax board into your PC or MAC computer,

and the Ektaplus 7016 printer becomes a plain-paper fax machine!
Just for the summer of '92, the Ektaplus 7016 printer comes with an impressive list of bonuses, including
a deck offont cards, and supplies-toner and a photoconductor kit-that should last you a year. And,
just in case you need an extra incentive to buy now, we'll throw in a $200 cash rebate. This offer ends August 31,
so call now for the name of a dealer near you: 1 800 344-0006, Ext. 456.

See us at PC Expo Booth #2460.
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applications-communications (a fax modem is built in), word
processing, and database management-with the added dimension
of ease of use by insulating users from the operating system.
This software suite, written by Lotus Development, "brings the
functionality of a spreadsheet, database manager, and word pro
cessor into the PIM [personal inf01111ation manager] world," says
Gerry Purdy, senior director for portable systems at Phoenix
Technologies. Usually, the PIM must adapt to work with the
popular products for those applications. In the Companion PC, all
function in a common environment. Phoenix Technologies expects
that most systems based on the Companion PC will sell in the
$600 range. Many will be sold through mass-market channels.

Stand-Alone LCD Monitor

$995.00

This 10" black on white monitor is easy-to-read, yet compact.
Resolution is 640x480 for sharp, flicker-free image. Sharp's
high refresh rate, triple supertwist nematic technology with
back lighting provides a super bright, low radiation screen with
a wide viewing angle. The adjustable monitor base is only
29x14 cm. It lets you mount the LCD monitor on vertical
surfaces or fold for transport. Comes with 1.5 m cable and VGA
adaptor card. No external power required. IBM AT compatible.

The Interface Is Key
The winner in the race to provide a mobile electronic helper for
the rest of us will be the first to design a truly intuitive interface.
Newton is a step in that direction, but the ultimate device will be
as familiar and easy to use as a notebook-a paper one, that is
and a telephone. •

This article is the result ofa joint effort by.fi've BYTE editors. Se
nior News Editor Owen Linderholm reported on the Apple New
ton .fi"om BYTE' s San Francisco office. Senior Editor Michael
Nadeau and Technical Editor Stel'e Apiki covered the Dell, Gate
way 2000, and Companion PC systems from our Peterborough,
New Hampshire , headquarters. Nadeau and News Editor Ed
Perra/ore .fi·om BYTE' s New York office wrote about enabling
technologies. Finally, Andy Redfern, our London bureau chieJ; in
terviewed the ARM folks on the Newton's CPU.
COMPANY
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Appl e Computer , Inc.
Popular Space-Saver Keyboard

$98.00

First successful alternative to conventional keyboard saves 60%
desk space with a foot print of 27.3 x 15.2 cm. Has full travel
tactilly responsive keys with standard left-right spacing for easy
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many
language versions available.

9" VGA Monochrome Monitor

$198.00

640 x 480 resolution black on white screen with a foot print
to match the Space-Saver Keyboard of only 25.0 x 25.7 cm. Tilt
and swivel stand. No adaptor card included.

To Order
Call Toll Free

1-800-328-2589

1 year warranty on all products shown. Order direct from stock
with 15 day full return privileges. Visa, MasterCard, AmEx charges
and COD accepted.OEM and reseller volume discounts available.
Spec Sheets Sent
By Automatic 24 hr.
FAX Transmission

1-703-662-1675
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First Choice In Space-Saver Peripherals
2836 Cessna Drive• Winchester, VA 22601
Phone 703 662-1500 • Fax 703 662-1682
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(Newton)
20525 Mariani Ave.
Cupertino, CA 950 14
(408) 996- 1010
Circle 1136 on Inquiry Card.

Dell Computer Cor p.
(320SLi)
9505 Arboretum Blvd.
Austin, T X 78759
(512) 338-4400
fa x: (5 12) 338-8700
Circle 1137 on Inquiry Card.

Gateway 2000, Inc.
(Handbook)
610 Gateway Dr.
P.O. Box 2000
North Sioux City, SD 57049
(800) 523-2000
(605) 232-2000
Circle 1138 on Inquiry Card.

Hewlett-Packard Co.
(HP 95LX, Kitt yhawk)
3000 Hanover St.
Palo Alto, CA 94304
(800) 752-0900
(415) 857-1501
Circle 1139 on Inquiry Card.

MiniStor Peripherals
Corp.
( 1.8-inch ha rd drives)
2801 Orchard Pkwy.
San Jose, CA 95 I 34
(408) 943-0165
fax: (408) 434-0784
Circle 1140 on Inquiry Card.

Phoenix Technologies, Ltd.
(Compa nion PC)
846 University Ave.
Norwood, MA 02062
(800) 344-7200
(617) 551-4000
fax: (6 17) 55 1-3 750
Circle 1141 on Inquiry Card.

Sharp Electronics Corp.
(S harp Wizard)
Sharp Plaza
P.O. Box 650
Ma hwah, NJ 0 7430
(800) 237-4277
(20 I) 529-9593
fax: (20 1) 529-9637
Circle 1142 on Inquiry Card.
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It's not about
fixing old windows.
It's about
opening new doors.
OS/2® 2.0 is more than a new version. It's a new vision.
A true operating system that takes your DOS, Windows'"
and OS/2 applications beyond the limitations of the
past-lets you do more with them than you ever could
with DOS or DOS with Windows.
Unlike Windows, OS/2 2.0 can run multiple DOS,
Windows and OS/2 applications at the same time, in
separate windows on the same screen. Print a document
and calculate a spreadsheet while you create a new
letter: Use icons to print documents without even open.mg th e program. v1ou can even " cu t an d pas te" be t ween
(111)' applications-the possibilities are endless. And
with OS/2 Crash Protection:" each running application
is protected from the next, so if one goes down it won't
alfoct the others.
or course, there's a graphical interface that makes
OS/2 easy to install, learn and use-the Workplace Shell'."
But maybe the best part is that for less than the cost
of DOS and Windows, you get the capabilities of both.
Plus all the added benefits of OS/2 2.0-including
Adobe Type Manager:"' So for a whole lot less, OS/2 gives
you a whole lot more.
For an IBM authorized dealer
near you, or to order OS/2 2.0 from
IBM-at special introliuctory prices of
$49 for Windows users and $99 from
any DOS-call I 800 3-IBM-OS2~

Introducing OS/2 2.0.
- Uu11.~ DOS, ff'irulow.~ and OS/2 applicationsfro111 a single system.

-

OS/2 Crash Protection helps shield applications from each other.
Now pre-installed on PS/2® Models 56 and 57.
Supported on most INM-cornpatible 386 SX PCs and a/)(}ve.
OS/2 2.U upgnule: $49fro111 Windows, $99/i'(Jfn ar~y DOS.**
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WE'RE LOWERING
OUR STANDARDS
Sound Blastern' is the PC sound standard,
and its new low price makes it sound better
than ever. Its great quality sound, multiple
source sampling and text-to-speech capa
bility makes ordinary computer games
anything but kidstuff.

NOW JUST $149.
Just afew dollars more moves you
up to Sound Blaster Pro Basic.
With stereo sound, 7software titles,
20 voice capacity and CD-ROM
interface, it's the number one
choice for multimedia. It'll even
play your music CDs.

NOW JUST $229.
Sound Blaster Pro ratchets the
standard up one more notch with
all of the above, plus a complete
MIDI kit with adaptor and
sequencer and even more soft
ware. So it can handle everything
from Fugues to Funk.

NOW JUST $299.
Visit your computer retailer or call us today at 1800 998-LABS.
CREATIVE LABS, ll'IC.
Sound Blaster isatrademark al Creative Labs, Inc. All othermarks are ownedby their respective companies. © 1992 Creative Labs, Inc. Al Irights reserved.
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PRACTICAL
DESKTOP VIDEO
PART 4

Making the Cut
In the end, the success of your desktop video productions hinges on editing

TOM YAGER

Y

ou've shot your video, collected your various graphics,
and perhaps even added some original animation. Now
comes the most important task in desktop video pro
duction: editing.
·
It's during the editing process that the unconnected mish
mash of raw materials you've amassed becomes a cohesive
unit. Regardless of the care you exercise in shooting and plan
ning, only a well-executed edit will result in a quality video.
It's also during this process that you blend audio and graphics
overlays into your video.
In addition to being the most important part of desktop
video production, editing is, in many ways, the most de
manding. Therefore, this article is the longest and most tech
nical of the series. I've packed a lot of information into this
small space and have had to leave out some details so that
you can view the editing process from beginning to end.

Timecode and Striping
One thing that sets a professional editing system apmt from one
built on low-cost, consumer-quality components is accuracy
the relative ability of a YCR's transport mechanism to position
itself at a specified location on the tape. Your home VCR
probably has either a simple counter or elapsed play time to
display the tape's position. These features roughly measure
the movement of the tape through the machine, and they vary
in accuracy depending on implementation. Don't expect them
to represent the tape's position to an accuracy of better than
I second.
A second doesn't seem like much, but when you're editing,
it can be an eternity. This becomes particularly evident when
you edit footage of a person talking. A second or more of
slop can have you cutting in on an awkward facial expres
sion or some background annoyance. Editing video that was
shot hand-held (or, as I recommended, with a Steadicam JR)
often requires precision to cut in after the camera is stabi
lized and out again before the camera rattles into position for
the next shot.
Timecode, a digital marking that precisely identifies each

video frame on a tape, solves the problem of achieving posi
tional accuracy. Quality video decks can read this digital code
as you play the tape or record material onto it; thus, the deck's
transports can accurately locate a specific frame. The process
of recording timecode to a tape is called striping, and how
and when you stripe your tape depends on how your facility is
set up. Profession.al editing VCRs, such as the ones in the
BYTE Multimedia Lab, offer built-in timecode reader/gen
erators as either a standard feature or an option. These decks
can record timecode in one of two ways: either as a video
signal placed in the invisible vertical (blanking) interval (i.e.,
the space between video frames) or as an audio signal record
ed to one of the deck's audio channels. The latter is most
common for desktop video applications, and it is also the ap
proach that external timecode generators use.
You can stripe timecode onto a tape before, during, or after
you record video material. You should prestripe the tape you
plan to record in an
editing session; re
ACTION SUMMARY
member that editing
calls not only for pre
cise location of seg
The editing process is what

IJ\JJE

ments on the playback
tape but also for ac
curate positioning of
edits on the recorder.
Prestriping creates a
timecode reference
(usually on the audio
track) that is not erased
during recording.
When you stripe a
tape, you must also
record a video signal.
Black video generated
by a computer graphics
card, a camera with
its lens cap on, or an

separates good video from bad.
Good editing requires the pre
cision of high-quality equipment
that supports timecode and
external sync. In addition to
cuts and transitions between
different pieces of video, editing
also involves adding graphics,
titles, and audio to create a pol
ished presentation video.
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Photo 1: The first step in video titling is creating a graphics
.fl/e with a background made up of the key color-in this case,
black.

Photo 2: Whe11 shooti11g the video, you should position your
subject so that the title will 11ot obscure anything sig11(/ica11t
in the.fi"lllne.

external sync unit is usually the best choice. The combination
of black video and timecode should extend at least as far as the
total anticipated length of your video. I tend to prestripe fresh
tapes from beginning to end right after 1 unwrap them; it's a lot
like formatting a disk.
Professional editing decks are frame-accurate. They can read
and write timecode, and their controlling electronics let them
start and stop recording exactly on specified timecode locations.
Quality decks can perform single-frame edits in which only one
frame of video is recorded in perfect sync with the frame that
preceded it. Single-frame edits are used primarily in recording an
imations.

their video signals to an external source to cleanly overlay video
with computer-generated graphics. Some video cameras, too,
can lock into an external sync source. Video cameras and graph
ics cards can adjust their video timing internally. The process of
synchronizing a camera or graphics card to an external signal is
called genlock.
A more difficult problem occurs with videotape. Unlike gen
lock11ble sources, videotape possesses its own unalterable sync,
laid down when you make a recording. To synchronize a VCR or
any device that isn't inherently genlockable, you need a TBC
(time-base corrector). A TBC electronically shifts the start of
each recorded video frame to coincide with the timing taken
from an external video signal. It also makes an electronic record
ing of each video frame and plays that frame back when it sees the
start of the sync source's frame. Most TBCs let you adjust ce11ain
aspects of the video that they synchronize (e.g., color saturation
and hue).
The drawback to TBCs is their cost: You should plan on spend
ing about $ 1000 for each video source that requires time-base
correction. This price buys either an external unit, which may
contain multiple TBCs, or an expansion card (with one TBC)
that plugs into your computer. Remember, though, that you don't
have to use a TBC for any device that supports genlock. The
Panasonic AG-7650 S- VHS player and AG- 7750 recorder both
have built-in TBCs; this feature played a pivotal role in my de
cision to use these decks.
Once you've figured out how to synchronize the devices in
your setup, you must make the physical connections between
them. The physical wiring for sync of a video suite is often re
ferred to as a sync network. If you've ever hooked up a comput
er network, you'll find the process surprisingly similar.
A sync network starts at the master source and ends with the last
device in the chain. Like any network, it must have a terminating
resistor at the end of the wire. How the termination is handled de
pends on the device. The Panasonic VCRs will either pass through
reference sync to the next device in the chain or, at the flip of a
switch, terminate the sync network. Some devices, however, al
ways terminate. If you have only one terminating device, you
can place it at the end of your sync chain. If you have more than
one or if your sync network needs to handle many devices, you
can use a distribution amplifier to split your master sync signal into
multiple outputs that you can terminate individually.

Getting in Sync
Frame-accurate positioning is only one element of a clean, ac
curate editing system. Frames of video are recorded onto a tape
in rapid succession, following a predictable pattern with a precise
rhythm called sync. Where timecode handles the timing bet1vee11
frames, sync handles it within each frame. To make a clean cut
from one video frame to another, you must make sure that the be
ginning of a new frame of video precisely abuts the end of a pre
ceding frame. Missing a frame's boundary will throw off the
rhythm of a video frame, producing poor results. Poor sync is
at the root of many bad-looking edits and is something that you
can't fix later.
You need to synchronize every video device you use in your
editing session. To do this, you have to select a master sync
source that determines the video timing of all your devices. The
source should provide an uninterrupted video signal. Plenty of
qualified sources are available, including video cameras. Sup
pliers of professional video equipment offer small, fairly inex
pensive "black boxes" that supply sync.
In the Lab (as in any facility where the equipment is recon
figured frequently), the best source for a sync signal is a dedicated
one. The Diaquest DQ-422 VCR controller in the Lab's PC puts
out perfect, uninterrupted sync. I use this source even when the
PC is not directly used in the edit to save me considerable re
cabling when I switch from one configuration to another.
Once you've identified a viable master sync source, you must
lock all the video devices you plan to use onto that source. For
some types of devices, this is easy: The Lab's Truevision video
cards (NuVista+ and ATVista) can automatically synchronize

co111i1111ed
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Photo 3: Wherever the ke_\' color appears in the graphic,
the video shows throllgh when _\'Oll overlm· the graphic on
the video.

Editing Types and Setups
How you connect video outputs and inputs depends on the type
of editing you plan to do and the mix of equipment you've got.
Generally, the more elements you roll into a video, the more
complicated the connections get. Here are just some of the meth
ods possible with an affordable desktop video production setup.
The simplest editing method is called cuts only, so named for
the abrupt transition between edited scenes. The new scene sim
ply replaces the old one. If you watch a TV program or a film ,
you'll notice that the vast majority of edits are cuts. It is, therefore,
perfectly reasonable to use a cuts-only system as your exclusive
means of video editing.
The simplicity of cuts-only editing is evident in the process of
interconnection and execution. With interconnection, you can
limit the video equipment to two units: the player and the recorder.
If the edit doesn't call for computer-generated graphics, the con
nection is easy: You just patch the video and audio outputs of the
player directly into the inputs of the recorder. In the case of the
AG-7650 and AG-7750, the decks' internal TBCs ensure that
they are synchronized. You can use an external sync source if you
wish.
Execution of an edit in a cuts-only system requires only one
unit: the player. A single-edit event consists of an in point and an
out point, both identified by timecode. You need in and out points
for the player and the recorder. Also, while the duration between
the in and out points should match, the player's and the recorder's
timecodes don't need to be the same. Thus, you can reduce a
cuts-only edit session to a list of pairs of numbers representing the
player's and the recorder's in and out points. Editing software,
such as you'd find on dedicated video-editing consoles, lets you
mark your in and out points interactively. The software then
sends commands to the video decks to carry out the edits. It also
lets you maintain a list of edits that you can save, recall, or mod
ify at will.
Adding graphics to your video complicates your setup be
cause you can no longer simply wire your player and recorder to
gether. Edits get more complicated, too, because some will refer
to mate1ial on your playback tape, others to graphics stored in your
computer, and still others to combinations of the two (e.g., when
titles overlay recorded video). The Lab's three computer sys
tems use pass-through, in which the video output from the play
back deck is connected to the video card 's input. The card 's out
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put is then connected to the record deck. For ordinary edits (i.e.,
cuts), the card passes the player's video signal through to the
recorder without modifying it. When graphics are involved, the
graphics card either replaces or enhances the playback video.
This setup, involving one video playback source and including
computer-generated graphics, is something I call modified cuts
only. Going from one video scene to another must be done as a
cut, but transitions between graphics and video can often include
special effects. I don't have room here to launch into a discussion
of these effects. My reviews of the Newtek Video Toaster (see
"Newtek's Video Toaster Makes Professional Video Afford
able," March 1991 BYTE) and the AT&T GSL (Graphics Soft
ware Labs) StudioMaster Pro (see "Edit Video at Your Desk,"
May BYTE) cover them in more detail. Suffice it to say that,
when used in moderation, transitional effects are a nice alterna
tive to dry cuts.
A modified cuts-only system represents the most cost-effective
way of putting the editing portion of a desktop video production
system together. The other alternative is an A/B roll, which in
volves adding a second source deck. (This can go on to an A/B/C
roll and so on.) An A/B roll system requires a computer-con
trolled device (e .g., the Toaster) that switches between multiple
video inputs. With the system, you can apply transitional effects
to edits between two video segments. An A/B roll system is con
siderably more difficult to manage than a modified cuts-only
system, and I think the latter system best serves most budding
video producers.

Feast Your Eyes
Some of the raw materials that make up a completed video don't
exist in final form until you're ready to edit. Among these are
overlay graphics (including titles) and additional audio. I'll dis
cuss the audio later.
Compared to other computer-generated graphics, overlay
graphics require some special considerations. The most com
mon type of graphical overlay is the title, which is often used to
identify the person or thing on-screen or to add other textual in
formation without obscuring the video playing underneath.
When you combine video and graphics, the graphics usually oc
cupy the foreground and fully or partially obscure the underlying
video. This is easy to manage on most systems. With the True
vision cards, you can define a key color for each graphic. Wher
ever the key color appears in the graphic, the underlying video
shows through. For example, if you set your key color to black and
create a graphic of white letters on a black background, the black
background will disappear when you execute your edit, and the
letters will seem to float on top of the video (see photos I, 2,
and 3). The Toaster doesn't use key colors; it uses brightness
(luminance) to determine which portions of the graphics show
through to the video. In effect, this limits you to two key colors:
black and white.
On the Lab's PC. I use AT&T GSL's RIO to generate my titles.
In fact, I like the quality of RI O's output so much that I often ex
port RIO graphics to the Lab's Mac and Amiga. The scalable
fonts, drawing tools, and antialiasing make RIO perfect for cre
ating graphics intended for overlay. Unfortunately, I don't have
a PC editing system that lets me automatically integrate RIO ti
tles and graphics into my videos.
On the Mac, I use various tools. Adobe Illustrator and Photo
shop make a good combination for most titling/overlay jobs.
Symantec's More makes quick work of simple layouts. Running
the output through Ray Dream's JAG software applies antialiasing
to help smooth things out. To prepare a title or graphical overlay
for a Mac-based editing session, I only need to save or convert my
output to PICT format.
co111i1111ed

• 19 lllSe< effective access time"
• MTBf: 30,000 hours
• Ullra light aplic head
• Split Optic Design
• ISO/ANSI Standard compliant
• Dired seek technology
• Data qaeving on reads/writes
• 20 MHz processorI design
• Horizontal and vertical mounting
• Dust·resistont design
• Plug-and-play ready far
IBM AT/XT, PS/2 and
COllpatlbles, MAC, SUN, HP,
SU-Kan Graphics and others.

'--

19 TechnOlogy • Irvine, CA 92718 • U.S.A. • lnt'I (714) 727·3300 • Fax (714) 727-1~~,(i:.~

-.

.

-~ ;::::·~.

ifiJE _-=~~ . AL STORAGE COMPANY '

---~~-'- -~-{-

~.:.~.. :::_·~~._·_;;--

MAKING THE CUT

The Amiga probably has more titling packages available for it
than the Mac and the PC combined. Because I'm concerned with
quality results, I use the Toaster's CG (character-generator) mod
ule. It lacks scalable fonts, but it comes with a huge assortment of
bit-mapped fonts and a lot of third-party font support. The Toast
er CG also does crawls (i.e., horizontal rolling of text across the
screen) and scrolls (i.e., vertical rolling of text).

Cut!
A computer's ability to automate a video-editing session is cer
tainly one of the leading reasons desktop video production has be
come so popular. Two editing systems in the Lab are housed in
the Mac and the Amiga.
The Mac-based system runs AT&T GSL's StudioMaster Pro.
The package takes an almost entirely graphical approach to edit
ing. It represents playback in and out points not only with time
code but with postage-stamp icons that are taken from the video.
StudioMaster Pro uses the Diaquest DQ-Animaq to control the
Lab's two Panasonic VCRs and the Truevision NuVista+ card for
graphics and overlays. Of the Lab's two editing software sys
tems, StudioMaster Pro is the simplest to understand and operate.
Graphics and graphical overlays are PICT files, and edits in
volving overlay graphics show a user-selectable key color. Stu
dioMaster Pro can also apply simple transitional effects between
scenes; thus, it offers some of the benefits of an A/B roll editing
system.
If StudioMaster Pro's trump card is its simplicity, the Amiga
based editing system can claim versatility as its domain. RGB
Computer and Video's AmiLink VT is a Toaster add-on that
provides VCR control, editing software, and automatic control of
the Toaster's switcher module. It relies on Videomedia's V-LAN
system to control the VCRs.
AmiLink VT is more difficult to learn and use than Studio
Master Pro is, but it's more capable. In addition to the Toaster's
four video inputs, AmiLink VT can use the Toaster's dual frame
stores (i.e., graphics buffers), background color generator, and CG
as video sources. Each edit gets a page of its own that details in
and out points, video sources selected, the transitional effect (if
any), and the name of the CG page or framestore image used
(the Toaster identifies these numerically).
Between the two editing systems, I'd nod towru·d combining the
AmiLink VT and the Toaster. The AmiLink VT can handle future
expansion of your facility. There 's also room in the V-LAN stan
dard to control devices other than VCRs, including audio mixers
and external video switchers. In the Lab ' s modified cuts-only
configuration, the AmiLink VT proved to be a stable and com
petent editing system.
Grab 'Em by the Ears
Because camcorders record audio along with video, you might
wonder what more audio you need. Additional audio adds punch
to your video and reinforces your message. Equipping your desk
top video production setup for external audio takes a little doing,
but it's worth it.
Music appropriate for professional video doesn ' t grow on
trees. You can use prerecorded commercial music for a fee, but
it can be expensive and difficult to arrange. A far better choice is
canned production music. Killer Tracks is one of several com
panies that create music for use with video and distribute it on
high-quality CDs.
One alternative to CD production music is a MIDI file. Using
MIDI, you gain control over the song's tempo, length, instru
ments, and mix . In effect, MIDI is a 16-track digital recording, so
the depth and quality of the music is virtually boundless.
Using MIDI music in a video requires a PC equipped with an
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internal MIDI controller or sound-generating card or an Amiga or
a Mac equipped with an inexpensive MIDI box connected to its
serial port. You need two kinds of software: the MIDI data and the
sequencer that creates and controls it.
In sequencers, I've found no equal to Blue Ribbo n Sound
works' Bars & Pipes Professional for the Amiga. Its inte1iace is
easy to understand and so extensible that people at any musical
level will feel comfortable with it. It processes music in real

A

computer's ability

to automate a video
editing session is one of
the leading reasons desktop
video production has
become so popular.

time, and its time-line 01ientation supp011s sync to timecode. It can
trigger MIDI and other events at precise frame locations, making
it easy to synchronize your audio and video.
The sequencer I use most frequently on the Mac and PC is
Master Tracks Pro from Passport Designs. This package offers
quick access to the parameters you ' d most likely change in a
piece of canned MIDI music: tempo, instruments, and duration.
While it lacks the ease of use and breadth of the Bars & Pipes Pro
fessional arsenal of real-time tools, Master Tracks Pro has enough
power to put you solidly in control of any MIDI music you buy
or create.
If you're fortunate enough to have a keyboard musician on
staff, you might coax him or her into recording some music for
your video. You can also use a notation program, such as Midi
soft's Studio for Windows, to tum sheet music into MIDI files. But
if you aren't musically gifted, it's probably best to stick to canned
MIDI files.
Voyetra Technologies is one of many companies offering
MIDI production music. Voyetra 's MIDI files come premixed for
the Roland SC-55 Sound Canvas, a MIDI sound module that
uses digital sampling and internal effects to produce rich, realis
tic instrument sounds. This is the best-sounding module I've
used, and it has dozens of ROM-based instrument sounds to
choose from .
If you want complete control over the shape of your video
production music, the best electronic instrument I know of is the
Ensoniq EPS 16 Plus. This digital-sampling keyboard produces
music by playing back digital recordings. Its grand piano and
orchestral voices are strikingly realistic, its drum sounds range
from techno-pop to hot and heavy, and its built-in effects unit
makes its output glow . The EPS 16 Plus has a built-in 8-track se
quencer that is powerful enough to obviate the need for host
computer MIDI gear and software. It also contains an internal flop
py drive that it uses to store instrument and sequencer files. What
sets the EPS 16 Plus apart from other synthesizers is its ability to
record sounds and use them as instruments. You can use it to
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In-depth Statistics
"Ihaven't run into a
statistical calculation
Ineeded that Icouldn't
find. "- Thomas W.
Gruen, CBA Service
Corp. Use correlations,

Automatic Statistical Graphics
'The graphics are superb. Integrating
the charting capabilities directly into the
statistical procedures was a brilliant
move.''- Zvia Segal Naphtali, Resource
Mobilization Inc. Create statistic al charts
like histograms, bo xplots and scatterplots
automatically; there's no relabeling or
respecifyin g.

t=h: port li urnmari cs in Co lumn $...

Scn l c

crosstabs, regression
and more.You won't
grow out of this package.
'--- - - -- - 

Purchase price

What factors influence purchases? Is service quality high? Are dosage levels optimal? You need answers you can be
confident in. But, you can't do in-depth analysis with your spreadsheet or database - they only give you simple sums
and percentages.
MICROSOFT®
Don't stay locked in a spreadsheet cell. Break out with SPSS® for Windows'." Subset, sample, aggregate, explore,
W!NDO\\/S,.
COMPATIBLE
summarize, poke, prod, slice and dice your data to get the answers you need. Analyze surveys, dig into databases,
improve quality, conduct research studies, forecast sales and prepare reports with ease. All without writing complex
macros or queries. Find relationships, see patterns and trends, determine significance and use the past to predict the future.
Learn fast, work fast. Prepare for your analysis quickly with SPSS' full-featured Data Editor. Choose from a broad range of statisti
cal routines that produce full-color charts automatically. Hot button between charts and related numerical output. Share information
using DOE and OLE. Put together a great presentation with our business graphics, reports and tables. If you need help, the docu
mentation is full of statistical "how to;' and experienced technical support is just a phone call away.
For alimited time, you can get answers to your really tough questions at areally special price.

Call 1(800)543-5835 now for details.
Chicago· Washing1on. DC · Chemey, UK · Gorinchem. The Ne1herlands · Munich · New Delhi · Singapore · S1ockholm · Sydney · Tokyo· And Distributors Worldwide.
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ANY CAMERA
ANY VCR
ANY TV
VGA VIDEO GALA
The Complete Desktop Video Graphics Solution
1. Its a Super VGA board!
2. Recordable output to VCRs
and TV monitors!
3. Live TV in a window and
frame grabbing!

3

IN
1

H!CHNES
TECll/iOlOC/ES hVC
The VGA
Video Gala
is only $695
To order or for
more information,
call orfax us at:

High Res Technologies Inc.
PO Box 76 Lewiston, NY 14092 USA
Tel: (416) 497-6493 Fax: (416) 497-1636

COMPUTER SECURITY PRODUCTS
COMPLETE LINE OF PROVEN AND EASY TO INSTALL
COMPUTER SECURITY PRODUCTS FOR COMPUTERS.
PREVENT
COMPUTER THEFT!

Kabtil"'Security System
This system allows you to secure all your
computer components: CPU, monitor,
keyboard, printer. Internal component
security: Kablit fasteners secure the rear
panel of CPU protecting internal boards
and hard drives. Fasteners available for
all applications. Prices $34.95 to $49.95
depending on system.

DISK DRIVE LOCK™

IBM PS-2 DLK-270 Series

Now you can lock a diskette into your
disk drive and force the computer to
boot from the diskette. Disk Drive Lock
models available for PS/2 - 30, 55SX,
50, 70 and 90. Protect your data from
viruses or from being copied. Other
11111111111111111111111111111111111111111111111111 drive locks to fi.t most non IBM PS/2 and
Macintosh disk drives. List price $24.95

~~6~
I

Order your free catalog of these and many other security products.
Purchase orders accepted. Quantity pricing available. Shipping not
included. MCNISA accepted. Dealer inquiries invited.

record sound effects, "borrow". instruments from other synthe
sizers, or even do short voice-overs, all under the exacting con
trol of either your computer or the EPS 16 Plus' s built-in se
quencer.

Laying It Down
You can add audio to video in several ways. On the high end
are professional digital multitrack recording systems that record
CD-quality audio directly to your computer's hard disk and play
it back in perfect sync with your video. More affordable, however,
is the analog equivalent of this approach: the multitrack audiotape
recorder.
You need a multitrack deck to add audio to video because
you must reserve one or two tracks for the video's original
soundtrack (the one recorded by your camcorder, most Iikely).
Once you have captured the video's original audio, you can add
to it, filter and process it, and otherwise manipulate it any way
your equipment allows. Even the simple equalization of audio
levels between scenes makes outbound audio worth the effort of
setting up.
In the Lab, a Tascam MID!Studio 688 handles the audio. This
is an 8-track cassette deck with a 20-input mixing console. It
squeezes eight tracks onto one side of an ordinary cassette tape by
doubling the tape's speed and applying dbx noise reduction. The
result is incredibly good, and while the 688 is no lightweight,
it's compact and inexpensive compared to full-digital or reel-to
reel systems.
Among the 688's endearing features is its support for time
code, which it records as audio data on a reserved track. The
deck itself doesn ' t read or generate timecode, but an external
unit, the Tascam MIDiizer (MTS- I000), can do that and more. In
the Lab, the MTS-I 000 takes in timecocle from two sources-the
688 and the Panasonic AG-7750 video recorder-and plays sev
eral roles based on the timecode data.
I handle audio after the bulk of the editing is done so that I can
send the entire audio program along with the accompanying
timecode from the recorded tape to the 688. I then adjust audio
levels, add audio effects, and add music or voice-overs using the
remaining five audio tracks left after the timecode and the orig
inal stereo soundtrack are recorded. If you work in stereo, those
five tracks disappear quickly: I reserved two tracks for the final
stereo mix-down (I'll explain that shortly), used two more to
carry stereo music or sound effects, and used the remaining one
for voice-overs. This scheme works, but it can be limiting. For ex
ample, you can't effectively cross-fade between two pieces of
music. Unless you know that your video will often be shown on
a stereo-capable system, expending the effort to preserve full
stereo may not pay off.
Another common use for external audio in video is for voice
overs. A multitrack recorder makes these easy, but remember .
that some voices record well and others don't. Professional voice
talent needn't be expensive, and it can be as close as your local
radio station.
Once you've got your music and voice-overs laid down on
tape, you need to do the mix-down. For a very short tape or sim
ple mix, you can probably get away with mixing down directly to
the video recorder. The 688 doesn't use any automated mixing,
but it does let you cut tracks in or out under MIDI control. For
more complicated mixes, you'll want to mix down to a reserved
track (or pair of tracks) on your recorder. You' 11 need to script out
the mix-down, detailing which volume sliders come up or down
at specified timecodes. Don't try anything too fancy-you only
have two hands. If you are lucky, you can do a scripted mix
down in one take, although you' 11 probably have to make subse
quent passes, using moments of silence to punch in and record
co111i1111ed
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Circle 99 on Inquiry Card ·
(RESELLERS: 100).

··Both products ~ve LaserJet®owners
100°/o.PostScript®compatible output.
But vne is built to do it alot faStet. ···

---

$14 more than HP's cartridge
Let's face it. Some things in this world were de
and 2 MB of memory.
signed for speed. And other things, well, just weren't.
PacificPage PE/XL is easy
Take Pacific Data Products' PacificPage PE/XL and
Hewlett-Packard's Postscript Cartridge. Both give you
to install. Just slip the car
tridge in any LaserJet IIP, IIP
lOOCYci Postscript compatible output, but only one
delivers it with blazing speed.To be precise, PacificPage Plus, III , IIID, or IIIP, and slide the accelerator board
into the memory slot. It's compatible with all software
PE/XL performs up to 8 times faster than HP or any
applications that support PostScript output.
other standalone cartridge.
Why wait? Call Pacific Data Products at
You're probably thinking that to get speed like this,
(619) 597-4631, Fax (619) 552-0889.
you'll sacrifice print quality or pay a lot more. Nope.
When we say 100% PostScript compatible output, we
Courier Swiss 721 (Helv) Swiss 721 Narrow (Helv Narrow)
Dutch 801 (Tms Rmn) z.apf Calligraphic 801 (Palatino) ITC Avant Garde®
mean it. You'll get exactly the same output as you
ITC Bookmans Century Schoolbook nr: ;::,apf Cfiancery"'
would from HP or Adobe. We're so sure of it, that we
ITC Zapf Di ngbats®O.~•!•+""'~'.>'~:<Z>+l!l Symbol a()zl:iE<VfllL<jJKM
back PacificPage PE/XL with a 60-day money back
l:ad1
rnllll'S in mm11;1I, bold,
<tm.l lx,!d it;ilk ln:atments cxcqll
Dingh;ig , mill Sp nbol.
guarantee of satisfaction.
As for price, just compare. PacificPage PE/XL
includes a cartridge, an accelerator board with 2 MB of
PRODUCTS
memory and, of course, its impressive speed for only
--' i';!~~~~;~~~~:.~:ru~~~~-~.~~~j~:,~:. ~: .' ~~~;·~;:~~~~r:~~~l:~;1~1~:~;~,;',~:::~~;~~~1~ ~1~·~~:cL~d . ~ '1r~~:~';~ r~i1~1~;;~;1,~~:~l~~l~t~l~l~;;s~::~::~~~;;:: ::'.~;:~~~:~;~~:~~I~r:.k;~:.~; ~.::~;~1~ ,' r~~·:~·:;~~!~~~~:~· ;:::t'1~::·;~:'::~~·l~;~rc~~~,~~- See us at PC, Booth #2346
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over mi stakes.
In the La b, moving the m ixed-down audio back to the video
tape was relatively easy. I put the edited videotape in the AG-7650
player and connected its timecode output to the master timecode
input on the MTS- 1000 M IDiizer. I then connected the 688's
timecode output to t he MTS- IOOO 's slave timecode po11. I also
connected the video output from the player to the input of the
recorder and hooked the audio line outputs of the 688 to the au
dio inputs on the recorder.
When I pushed the play button on the AG-7650, the MTS
1000 went into chase mode and compared the moving timecode
from the video with the copy of it recorded on the 688. The MTS
! 000 then commanded the 688's transpo11 to chase to the match
ing timecode location. Once it fourid it, the MTS- I000 kept the
video and audio timecode perfect ly locked and made minute
changes to the audiotape speed to keep it exactly in step with
the video. After the video ran to the end, the recorder held a copy
of it complete with the enhanced audio, with the original audio in
perfect sync.

It's a Wrap
The 'information presented in this series has taken almost two
years to accumulate, yet it represents only a part of the total desk
top video production story. New products and technologies are ex
panding the reach of desktop video production while at the same
time making it less expensive and more accessible to a wide va
riety of organizations.
The Multimedia Lab series on desk top video production is
your guide to making decis ions about desktop video. It answers
basic questio ns: Is it fo r you? What p latform is best? What soft
ware and hardware do you need? It also gives you a hands-on
guide to th is power ful mu ltimedia techno logy. Desktop video
production puts the persuasive power of video in everyone's
hands. Now it ' s in yours. •

Tom Yager is the director of BYTE's Multimedia Lab and au
thor of the upcoming book The Multimedia Producer's Hand
book ( Acal.femic Press, forthcoming). He can be reached on BIX
as "~yager" and on the Internet at tyager@bytepb.byte.com.

COMPANY INFORMATION

AT&T Graphics Software Labs

Midisoft Corp.

Roland Corp.

(RIO, StudioMaster Pro)
3520 Commerce Crossing, Suite 300
Indianapolis, IN 46240
( 3 I 7) 844-4364
fax: (317) 845-6917
Circle 976 on Inquiry Card.

(Studio for Windows)
P.O. Box I000
Bellevue, WA 98009
(206) 881-7176
fax : (206) 883-1368
Circle 981 on Inquiry Card.

(SC-55 Sound Canvas)
7200 Dominion Cir.
Los Angeles, CA 90040
(213) 685-5141
fax: (213) 722-0911
Circle 985 on Inquiry Card.

Blue Ribbon Soundwor ks, Ltd.

Newtek, Inc.·

(Bars & Pipes Professional)
1293 Briardale Lane NE
Atlanta, GA 30306
(404) 377- 1514
fax: (404) 377-2277
Circle 977 on Inquiry Card.

(Video Toaster)
215 Southeast Eighth Ave.
Topeka, KS 66603
(913) 354-1146
fax: (913) 354-1584
Circle 982 on Inquiry Card.

Tascam
Division of Teac America, Inc.

Diaquest, Inc.

(MID!izer, MIDIStudio 688)
7733 Telegraph Rd.
Montebello, CA 90640
(2 13) 726-0303
fax: (213) 727-7656
Circle 986 on Inquiry Card.

(DQ-Animaq, DQ-422 VCR
controller)
1440 San Pablo Ave.
Berkeley, CA 94702
(510) 526-7167
fax: (510) 526-7073
Circle 978 on Inquiry Card.

Pansonic Broadcast
and Television Systems

Truevision, Inc.

(AG-7650 S-VHS player,
AG-7750 recorder)
I Panasonic Way
Secaucus, NJ 07094
(800) 524-0864
Circle 983 on Inquiry Card.

(A TVista, Nu Vista+)
7340 Shadeland Station
Indianapolis, IN 46256
(317) 841-0332
fax: (317) 576-7700
Circle 987 on Inquiry Card.

Ensoniq

Passport Designs, Inc.

Voyetra Technologies

(EPS 16 Plus)
155 Great Valley Pkwy.
Malvern, PA !9355
(215) 647-3930
fax: (215) 647-8908
Circle 979 on Inquiry Card.

(Master Tracks Pro)
I 00 Stone Pine Rd.
Half Moon Bay. CA 94019
(415) 726-0280
fax : (415) 726-2254
Circle 984 on Inquiry Card.

333 Fifth Ave.
Pelham, NY I 0803
(800) 233-9377
(914) 738-4500
fax: (914) 738-6946
Circle 988 on Inquiry Card.

Killer Tracks

RGB Computer and Video

6534 Sunset Blvd.
Hollywood, CA 90028
(213) 957-4455
Circle 980 on Inquiry Card.

(AmiLink VT)
4152 West Blue Heron Blvd., Suite 118
Riviera Beach, FL 33404
(407) 844-3348
fax: (407) 844-3699
Circle 989 on Inquiry Card.
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These books keep you running better.
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DOS 5.0 Complete
Now includes Tempest
Desktop Software!
It'sthepractical user's guide to leamingMicrosoti's
new DOS and is loaded with helpful time-saving
techniques. Contains dozens of easy-to-follow
examples in afriendly, easy-to-understand wntmg
style. From installing DOS 5.0 to using the new
features for file, directory and storage maintenance,
you'II find all you need to get the most from your
computing sessions. Topics include:
• Using DOS' new memory management features
• Using EDIT, the new DOS 5.0 editor
• Using QBasic, the new BASIC programming
language
• Complete, comprehensive DOS command
reference section and More
This Special Edition includes Tempest, the
Intuitive Graphic Shell for DOS 5.0. Tempest
provides a graphical program manager and Shell
for all DOS computers, usi ng pull-down menus,
dialog boxes and windows. Whet her you need to
move files, rename directories or launch programs,
Tempest is the answer to easier computing.
920 pages with 3'h" companion diskette.
#BISI ISBN I-55755-1 51-0 $39.95

Windows· 3.1 Complete
Practical techniques for
running Windows faster,
easier, better!
An in-depth practical coverage of the new
Windows environment from installation through
detailed customization. Explains how you can
maximize your productivity by using Windows
SETUP and memory management facilities.
Learn to exchange data between applications
using the clipboard and new DOE and OLE.
In addition to the dozens of time-saving tips and
techniques for maximizing your Windows
sessions, the companion diskette also contains
two complete Windows utili ties: Backup- to
easily safeguard your data and Snapshot- to
capture any screen to a graphics file.
890 pages with 3rh" companion diskette.
#8153 ISBN I-55755-153-7 $34.95

PC Intern
For the DOS Programmer
PC Intern is a completel y revised and expanded
edition ofour bestselling PC System Programming
book. It's a literal encyclopedia for the DOS
programmer. If you program in Assembly
Language, C, Pascal orBASIC,you'Jl find dozens
of practical, parallel working examples in each of
these languages. PC Intern clearly describes the
technical aspects of programming under DOS.
More than 1300 pages are devoted to making
DOS programming easier, including:
• COMandEXEprograms,theBIOSandservices
• Writing device drivers, overview of ports and
how to access them
• Interrupts, interrupt calls and their significance
• New and expanded appendices and much, much
more
An extraordinary value including I344 pages and
3'h" companion diskette.
#8145 ISB N I-55755-145-6 $59.95

lo Ves,~a-;rush the following books: - -  - - - - - - - - - - - - I
I __ DOS 5.0 Complete: S.E. .... $39.95 _ _ Windows 3.1 Complete .... $34.95
PC Intern .....$59.95 I
Payment:
Sub Total:,
I For fast delivery
California and Michigan residents add appropriate sales tax: _ _ __
CJ Visa
I Order Toll Free
In US and Canada add $5.00 postage and handling: _ __ _
CJ Master Card
I 1-800-451-4319 27 o Am.Express Foreign orders add $13 surface rate or $20 air mail per book: _ __ _
o Check/M.O.
TOTAL amount enclosed (US funds): _ __ _
I FAX (616) :98-0325
Card#: _ _ _ _ _ _ _ _ __ __ __ _ ___ Expires:__/__
I
•
I Or mail this coupon to: Signature: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ __ __
Abacus
I 5370 52nd Street SE, Name: - -- - - -- - - - - - -- - - - - - - - 
! GrandRapids,Ml49512 Company: _ _ _ __ _ __ _ _ _ _ _ _ __ _ _ _ __
•
Address:
I
I o Yes, please
rush
Ci .
State:
Zip:
I
I your free PC catalog
ty.

EXT.

Order Toll Free 1-800-451-4319
Available at B. Dalton Booksellers, Waldensoftware, Sottware Etc.. Crown
Books and other fine retailers nationwide. In the UK contact Computer
Bookshops 021-706-1188. In Australia contact Pactronics02-748-4700

Abacus11
1mmm1
1

Dept. 87, 5370 52nd Street SE Grand Rapids, Ml 49512
Phone: (616) 698-0330 • Fax: (616) 698-0325

In US and Canada add S5.00 postage. Foreign orders outside North
America add $13.00 surface rate or 520.00 air mail per book. We accept
Visa, Master Card or American Express.

Circle 9 on Inquiry Card (RESELLERS: 10).
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Fans, Enclosures
and Components

II
~

Jameco Tool Kits
Pl eas e

Integrated Circuits
and RAM Modules

Floppy Disk Drives

refer to
Mall Kay 1
when

ordering

Terms: Prices are subject to change without notice. Items subject to "''ailability and prior sale. Complete list of terms/ warranties is available upon request.

are Monumental

Announcing
JAMECO
ServiceLine™
Computer Repair
and Support

1•800•831 •8020
Get Your Free
Jameco Catalog 1bday.
Call Our 24-Hour
Toll Free Number

1•800•637•8471

PerfectResourcefor
Sa'Oing Money!
Boost your computer power with Jameco
high performance components. Plug in a
new motherboard, more memory, or a co
processor. Add ahigW-capacity hard disk
drive, high-resolution monitor, video card,
and more. Dur technical support phone
team helps you make pertect upgrade
selections for your system. Install all items
yourself or we can do ii for you. Ask for
details. Either way, our team backs your
every step. Power-up and Save!

Buy exactly what you want, when you
want it, at competitive prices - with complete
confidence in performance. Monumental results are yours with
one phone call to Jameco, your natural electronic and computer
product resource for over 18 years.
Awide product selection, expert technical phone support and
information exchange assure that you find exactly what you want.
Our 24-hour toll-free direct or fax ordering team stands ready.
Most items are in stock. Same-day shipping is standard and
one-day delivery always an option. Our large inventory and
efficient operation mean consistently competitive prices. And our
quality-tested products are warranted and backed by a 30-day
full refund guarantee.
Shop on your schedule: from your ofice, lab or home. Just open
our catalog, it's your resource for products and services whether
your setting is in the home, at school or in business. Call our
toll-free number to obtain your free catalog.
Discover our commitment to your convenience and satisfaction.
Make your next electronic and computer product purchase
directly from Jameco. See why so many people, year after year,
continue to naturally choosejameco electronics.

J~~c~~®
COMPUTER PRODUCTS

Motherboards, Computer Cases,
Keyboards, Power Supplies and Monitors

. 1355 Shoreway Road, Belmont, CA 94002
Sales: 1 •800•831 •4242
Outside US: 415 ·592 •8097
FAX: 1•800•237•6948
Jameco Servicelinern: l •800•83 l •8020
Technical Support: l •800•831•0084

All tra<lemarksare registereu trauemarks of their respective companies. ID 7 /92 J:tmeco Electronic Compone ms/ C:ompute r Prouucts

Circle 64 on Inquiry Card.
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STATE OF THE ART

DISPLAY
TECHNOLOGIES
CRTs are here to stay, but many other types of exciting displays are becoming available

OLLIE C. WOODARD SR. AND TOM LONG

L

iving in the infonnation age requires tools that best al
low you to find, assimilate, and act on the data that
you need. The easiest way you acquire infonnation is
with your eyes. That makes your computer's display
a vital part of your system.
Computer makers are relying more and more on the dis
play as an interactive control element. Unlike most other sys
tem components, however, a display's internal workings may
be a mystery to you. Few people have the confidence (or fool
ishness) to open the sealed box that holds the CRT, LCD, or
plasma mechanisms.
The simple readouts of earlier computers have been re
placed by multiple windows of infonnation containing graph
ics, video, and interactive menus and controls, as well as the
typical alphanumerics. Because of the emphasis on multime
dia, displays must be larger, provide better contrast and color,
and have higher resolutions. It's also essential that they be
ergonomically and aesthetically pleasing to the operator. This
appropriate combination of features provides the best display
image for your applications. (See "Color and Resolution" on
page 17 I.)
You can categorize displays into two types: light-source, or
emissive, displays and light-valve displays. CRTs are light
source displays because they generate the light that forms an
image by selectively lighting the display's pixels (see the fig
ure). LCDs are light-valve displays: Their pixels selectively
transmit or block ambient lighting or backlighting to fonn an
image.
Most displays are built around CRT technology because it
is inexpensive and has nice features. However, the growing
need for other types of displays has created demands for dif
ferent technologies. FPDs (flat-panel displays) are used for a
number of applications. For example, manufacturers have in
troduced LCDs in the proliferating laptop, notebook, and
palmtop computer markets. Manufacturers are also using oth
er kinds of FPDs (e.g ., plasma, electroluminescent, and vac
uum-fluorescent displays) in other applications.
The following is a discussion of the benefits and trade-offs

of current display technologies. We'll also examine some of
the issues surrounding new and emerging displays.
In the Beginning

CRTs are still the most preva
lent display technology. Mil
Display Technologies
lions of TV sets, computers,
BY OLLIE C. WOODARD Sil AND TOM LONG
and workstations throughout
158
the world have CRT displays.
CRTs are the standard that
Color and Resolution
newer technologies must beat.
BY MICHAEL LURIE
They offer good brightness,
171
contrast, colors, resolution, and
Monochrome to Color
reliability, as well as a wide
BY JOE HALLETT
viewing angle-all at a low
179
cost. No other technology for
workstation-size dis plays is
HDTV Is Coming
competitive in both price and
to Desktop
perfonnance.
BY BERNARD J. LECHNER
However, a CRT takes up a
189
lot of space. Its depth is rough
1y equal to its screen's diag
Displays:
The Human Factor
onal dimension. CRTs are also
BY BERNICE E. ROGOWITZ
heavy and consume consider
195
able power. They produce x
rays and low-frequency mag
Resource Guide:
netic fields that are suspected
DISPLAYS
of causing health hazards for
202
full-time terminal operators. On
the other hand, FPDs produce
no x-rays or magnetic fields.
Coming into Being

The chief virtues of FPDs are
their low weight, thin profile,
and low power consumption.
In a short time, new applica
tions requiring the advantages
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PERFORMANCE OF LCD PRODUCTS
Table 1: AMLCDs provide color, good co11trast, a11d high bright11ess at the e.rpe11se of backlight power. The PALC AMLCD
a11d the FLCD also perform well a11d may become less e.rpe11sive replaceme111sj(1r TFT AMLCDs. Compared to the
other LCDs, the STNLCD costs less, but it's slower, is 110t as bright, has lower co11trast, a11d is suitable for use as a
complller scree11 but 11ot as a TV screen
LCD type

Diagonal size (inches)
Required power (W)
Resolution (pixels)
Brightness
(peak pixel
luminance in
footlamberts)
Colors
Viewing angle

Contrast ratio
Applications

Availability

OIS AMLCD
(TFT)

Tekvision
AMLCD (PALC)

Canon PMLCD
(Ferroelectric)

Kyocera
STNLCD

10
65
640 x 480
200

10
39
640 x 480
100

15
NIA
1280 x 1024
NIA

1OVi o
8
654 x 480
24
(80 candelas/m 2 )

4096
±55 degrees horizontal,
+ 15 degrees,
-45 degrees vertical
60 to 1
Video displays,
personal
computers,
workstations, TV,
high brightness
Now

4096
±55 degrees

16
±40 degrees vertical,
±50 degrees horizontal

4096
±20 degrees

60 to 1
Video displays,
personal
computers,
workstations, TV

40 to 1
Video displays,
personal
computers,
workstations, TV

25 to 1
Personal
computers
(not for TV)

By 1995

By end of 1992

Now

offered by FPDs will increase demand for
the technology.
FPDs are generally composed of two
glass plates pressed together, with the ac
tive display elements located between the
plates. Simple flat panels, on the order of
watch displays, form images by electri
cally selecting image segments to forrn al
phanumeric characters or icons.
High-resolution FPDs use a matrix-ad
dressing scheme to electrically select pix-

11\ITE

ACTION SUMMARY

The consensus is that the AM
LCD is the heir apparent to the
CRT. Howeve r, coming on
strong are other types of dis
plays that may well be more
suited for your applications.
ACPDPs, FEDs, and ACTFEL dis
plays could find new markets
and leap ahead of LCD tech
nology.
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els using transparent, conductive electrode
stripes on the front sheet of glass and or
thogonal electrode stripes on the back sheet
of glass. The areas where the front and
back orthogonal electrodes intersect de
fine the pixels and their electrical addresses
by row and column .
Simple-matrix, or passive-matrix, flat
panel control involves applying pixel data,
or voltage, row by row. A row of pixels
is lighted by applying a common voltage to
the row electrode stripe while applying
appropriate voltages to each pixel on the
column electrode stripes to achieve the de
sired brightness of each pixel in the row.
Thus, each row of pixels is lighted once
per picture frame and then takes its place at
the back of the queue and waits to get
lighted again.
To provide the desired average bright
ness, passive-matrix displays depend on
high pixel brightness during the short time
the pixels are lighted. Images on passive
matrix displays usually flicker at the frame
rate because the pixels are on for a fraction
of the frame time. But the response of the
human eye is slow enough to filter out
most of this effect (see "Displays: The Hu
man Factor" on page 195).
The active-matrix addressing method
increases a display's brightness and elim
inates display flicker by keeping pixels
lighted most of the time. Active-matrix

addres sing uses an electronic switching
device for each pixel controlled by the row
electrode to gate voltage from the column
electrode to the pixel. The capacitance of
the pixel stores the voltage until it is re
freshed or changed in the following frame.
Functionally, the active-matrix panel is
similar to a DRAM.
A 640- by 480-pixel monochrome VGA
display uses 640 column electrode stripes
and 480 row electrode stripes. Adding col
or to the display triples the number of pix
el elements and electrode stripes, with red,
green, and blue subpixels required for each
pixel.
A full-color VGA display must have
921,600 picture elements and switching
devices for active-matrix addressing. Ev
ery pixel must be functional, because the
human eye can perceive minute defects in
a displayed image. The size and complex
ity of FPDs, as well as the necessity for
100 percent pixel yield, present monu 
mental problems in producing high-reso
lution FPDs that sell for reasonable prices.

LCD Technology
LCDs use a liquid crystal-an oily sub
stance containing rod-like molecules (cy
anobiphenyls) that respond to electrical
fields by reorienting themselves along elec
trical-field lines-to transmit or block the
light used to create an image. The most

1,278 PAGES. 1,311 PHOTOS.
655 CHARTS AND GRAPHS.

48 PAGES. 3/4" x 15/16:'
20 CHARACTERS PER LINE.

ONE SOLUTION.
Ventura - the one desktop publishing solu
tion that gives you total-document control ...
regardless of size.
Take The Compr~hensive US. Silver
Dollar Encyclopedia.™ Over 1,200
· pages, 655 charts and graphs, 560
full-color separations ... the entire book was produced
using Ventura. Now that's publishing.
Then there's lilliputian Paisley. Tiny tomes like this used
to take the typesetter up to nine tries. Ventura got it right
the first time. That's also publishing.

I

In fact, Ventura can handle all of your documents with
equal ease - from flyers, sales bulletins, and newsletters to catalogs,
manuals, and corporate publications.
Discover Ventura's complete publishing solution - including
Ventura Publisher® 4.0 for Windows, Ventura DataBase Publisher,®
and Ventura Color Extensions.
Visit your local Ventura dealer, or call (800) 822-8221.
Get the one answer to
total- capability DTP.
Ventul'a~
Software Inc.
Ventura. The Document Maker.
A xerox company
15175 Innovation Drive, San Diego, CA 92128 • (800) 822-8221
©1992 by Ventura Software Inc. All rights reserved.

Ventura Publi sher® and Ventura DataBase Publisher® are registered trademarks of Ventura Software Inc., a Xerox Company. XEROX® is a registered tradema rk of Xerox
Corporation. The Comprehensive U.S. Silver Dollar Encyclopedia'" was written by John W. Highfill, ©1992 by John W. Highfill, and is a trademark of Highfill Press, Incorporated.
P.O. Box 365, Broken Arrow, OK 74013. Electron ic prepress was provided by EPIC Digital Imaging Center. Paisley was written by Suzanne Carlisle Crowley, ©1990 by
Miriam D. Irwin, and published by Mosaic Press.

Circle 120on Inquiry Card (RESELLERS: 121).

DISPLAY TECHNOLOGIES

found significant uses for them in com
puters and businesses.

PMLCDs

Photo 1: The PALC display replaces the active-matrix TFTs with a simple gas-filled
channel for each pixel row. Electrodes in the channel ionize the gas, which connects
the pixels of the row to their respective pict11re data col1111111s with a plasma switching
action. When the plasma is exti11g11ished, the low-leakage curre/1fs allow the pixel
capacitances to hold the pict11re data for the d11ratio11 of the frame .
(Co11rtesy of Tektronix)

prevalent FPDs are the 90-degree TN
LCDs (twisted nematic field effect LCDs),
such as those found in watches and hand
held games. With no voltage (field) ap
plied to a given pixel, the rod-like mol
ecules, which are next to the electrodes on
the glass substrate, are aligned at 0 de
grees. They gradually rotate through the
liquid-crystal film until they are at 90 de
grees next to the opposite substrate.
Polarized light passing through the liq-

CRT
Deflection
yoke

Deflected electron beam
Phosphor
screen

/
The electron g1111 prod11ces a beam that
is directed by the deflection yoke and
strikes the phosphor screen to prod11ce
light. CRT compo11e/lfs are contained in
an envelope that allows the whole
process to take place in a vac1111m.
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uid crystal is rotated 90 degrees, allowing
it to pass through a polarizing film on the
other side. When pixel voltage is applied,
liquid-crystal molecules align themselves
perpendicularly to the panel. No polarity
rotation takes place, and light is blocked by
the polarizing film. The liquid crystal is
sensitive to temperature, shock, and vi
bration-factors that must be addressed
before LCDs can be considered for use in
rugged environmental conditions.
LCDs that use ambient Iight require high
ambient lighting for readability. The best
way to view backlighted LCDs, however,
is in low ambient light.
Full-color LCDs use red, green, and
blue filters on the subpixels used to pro
duce RGB colors. Filter losses and pixel
area losses in the pixel subdivision reduce
the light transmitted to about 5 percent of
the backlight illumination. To overcome
the light loss, full-color LCDs require high
wattage backlighting.
Manufacturers are developing several
types of FPDs, including PMLCDs (pas
sive-matrix LCDs), AMLCDs (active-ma
trix LCDs), ACPDPs (AC plasma display
panels), ACTFEL (AC thin-film electro
luminescent) displays, FEDs (field-emis
sion displays), YFDs (vacuum-fluorescent
displays), and LEDs (see table I). YFDs
and LEDs are used for a great many ap
plications, but manufacturers have not

PMLCDs are slow because the liquid crys
tal used in them requires I 00 to 200 mil
liseconds to respond to the fields applied.
Slow response time minimizes flicker but
results in ghosting and blurring of fast
motion images. Passive-matrix TNLCDs
are unsuitable for workstation and com
puter screens because of their poor con
trast and limited viewing angle.
STNLCDs (supertwist nematic LCDs)
provide wider viewing angles and better
contrast and resolution than TNLCDs. STN
refers to an increased amount of liquid
crystal molecule twist in the display ma
terial. STNLCDs are used extensively in
laptop computers and other portables.
Double supertwist nematic LCDs use
two layers of liquid crystal to improve
contrast and viewing angle. The trade
off, however, is increased complexity,
weight, and cost.

AMLCDs
Unlike PMLCDs, AMLCD pixels are en
ergized all the time. This feature improves
image brightness. AMLCDs, some believe,
can achieve contrast ratios of up to I00 to
I. The active-matrix drive, usually made
up of TFTs (thin-film transistors) or
diodes, allows the use of faster-response
liquid crystal, which can effectively dis
play video images without blurring.
Because an active-matrix panel is es
sentially a giant IC with millions ofTFT
switches fabricated onto a glass plate, its
manufacturing process is similar to IC fab
rication on silicon wafers. But displays are
much larger than wafers, making manu
facturing more difficult and yields lower.
Yields for small AMLCDs are beginning
to exceed 50 percent; however, yields for
larger sizes are still low-thought by some
in the industry to be within the I 0 percent
range.
Manufacturers use complex TFT redun
dancy, test, and repair strategies to salvage
faulty active-matrix panels. They repair
faulty row and column interconnections
and replace faulty TFTs with redundant
TFTs. It's expected that AMLCD manu
facturing technology will mature over the
next few years, with resultant major price
reductions.
Meanwhile, AM LCD product prices are
quite high (in the $1000 to $2000 range).
To make matters worse for Japanese man
ufacturers, in I 991 the ITC (International
Trade Commission) levied a 63 percent
duty on the importation of Japanese prod
ucts into the U.S. The ITC ruled in favor of
the Advanced Display Manufacturers of
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ACPDPs
are produced in a
wide range of
sizes. They are
bright, have good
resolution, and
come in thin
packages. Small
ACPDPs work
well in
instrumentation
and portable
computers. large
ACPDPscan
display a lot of
information at one
time, which makes
them good for use
in computer
terminals, CAD
displays, and
command-and
control
applications.
(Courtesy of
Electro Plasma)
Photo 2:

America, which claimed that to capture
the U.S. market the Japanese were selling
their panels for less than what it cost to
produce them.
OIS (Optical Imaging Systems, Troy,
Ml) is gearing up for higher-volume pro
duction of AMLCDs with a no-duty price
advantage. In July 1991, Canon (Hiratsu
ka City, Japan) announced that it would
begin producing a full-color I 0-inch di
agonal AMLCD by the end of the year
(the status is unknown), with a price ob
jective of $350 per display by 1995. A
$350 to $400 price range appears to be a
common objective among FPO manufac
turers.

FLCDs
Unlike the liquid crystal used in TNLCDs
and STNLCDs, the material in FLCDs
(ferroelectric LCDs) is bistable: When an
electric field is applied to it and then re
moved, ferroelectric liquid crystal holds
the electrical charge, much like ferrous
materials hold magnetic fields after an ap
plied magnetic field is removed. This hys
teresis can be used to store pixel-drive
voltages, replacing the complicated, low
yield TFT active-matrix arrays. Bright,
flicker-free FLCD pe1formance is compa
rable to that ofTFT LCDs. The response
time of ferroelectric liquid crystal is about
I00 nanoseconds, a feature that makes
FLCDs especially well suited for video
displays.
FLCD construction is much the same
as that of other LCDs, but the gap between
164 B Y T E • JULY 1992

the glass plates _must be between I and 2
microns instead of between 5 and 7 mi
crons. This spacing is difficult to achieve
and maintain uniformly over large display
areas.
Liquid-crystal molecule alignment is
more difficult in the thinner layers, and
misalignments cause optical zigzag effects.
FLCD-drive waveforms are complicated
because they require that voltage rever
sals erase old data before any new data is
stored. Furthermore, gray scale is hard to
achieve because of the FLCD's bistable
nature.
Canon claims it has resolved FLCD fab
rication problems. In October I 991 at the
Japan Data Show, Canon showed off an
impressive 960- by 1312-pixel, 15-inch
monochrome FLCD and a pair of 1280
by I 024-pixel, 15-inch color FLCDs. The
company will use the monochrome dis
play internally on a Japanese-language
desktop publishing system.

PALCFPDs
Tektronix (Beaverton, OR) has developed
the P ALC (plasma-addressed Iiquid crys
tal) display, an emerging AMLCD tech
nology. The plasma active-matrix pa nel
functions like the TFT array, but with sim
pler, potentially higher-yield structures
channels containing an inert gas. Under
the trade name Tekvision, the PALC con
cept has been developed and supported in
part by the Defense Advanced Research
Projects Agency. (See photo I.)
The PALC active-matrix approach elim

inates the need for TFTs, replacing them
with ionized gas to connect each pixel to its
data line for application of the control volt
age. Data-switching times are a short 5
microseconds per row, a speed that allows
30-Hz frame rates for large, high-resolution
panels. The voltage is held by the pixel
electrode capacitance until the voltage is
updated in the following frame. Leakage
currents, prevalent in TFTs, are virtually
nonexistent in PALC displays, resulting
in a reduction of the voltage decay to a
negligible value.

ACPDPs
ACPDPs produce light by ionizing a low
pressure inert gas, a technique that yields
a glowing discharge similar to that of
neon signs (see photo 2). When sufficient
voltage is applied between a pixel's row
and column electrodes, the gas achieves
the plasma state and discharges the char
acteristic monochromatic amber-orange
color.
Unlike in other display technologies,
once a pixel is illuminated in an ACPDP,
it remains so until extinguished. This fea
ture results in the creation of a display pan
el with "inherent memory"; it is bright and
flicker-free without the complexity of ac
tive-matrix pixel drivers.
ACPDP electrodes form a high-capaci
tance load for the display-driver circuits,
which would result in high power con
sumption if it were not for power-recovery
circuit s. These circuits save the energy
stored in the capacitance in each AC cycle
and use it in subsequent cycles. Thus,
ACPDPs are as energy efficient as other
types of displays.
The ACPDP's lack of refresh lends it
self to large displays. Photonics Systems
(Northwood, OH) offers a 60-inch diago
nal ACPDP. Large displays like these can
provide real-size images for CAD/CAM
and desktop publishing applications with
out shrinking, approximating, or clipping
the image.
ACPDPs have fast response times with
update rates of from 25 to 60 frames per
second. They have bright, high-contrast,
flicker-free images with wide viewing an
gles. ACPDPs are reliable, long-lived, and
rugged. (See table 2.)
The disadvantages of ACPDPs include
high cost, no gray scale, and no color. The
advent of high-volume production should
reduce the costs of this simple manufac
turing process. Photonics Systems offers
an ACPDP with gray scale, and other
manufacturers are also developing color
ACPDPs.
Electro Plasma (Millbury, OH), Pho
tonics Systems, Plasmaco (Highland, NY),
and other manufacturers offer displays
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The Electronic Whiteboard
RICHARD BRUCE AND SCOTT ELROD

f you've ever tried to work on your
favorite computer application with
several people who are not familiar
with computers, you may have got
ten pretty frustrated. Soon there will
be a way for you to easily interact elec
tronically with these colleagues.
Among the problems facing the com
puter industry are two issues relating
to the importance of displays. First,
most computers communicate through
small displays that are about the right
size for one person to use. This display
size makes it tough for several people to
work simultaneously on the same ma
chine. Second, most people don't type
and, consequently, don't use comput
ers--especially if someone is looking
·on as they are trying to work up the
nerve to start hunting and pecking on
the keyboard.
People at Xerox PARC (Palo Alto
Research Center) have come up with
a solution to these problems: a com
puterized whiteboard (see photo A). It
has a display large enough to permit
many people to view it simultaneously
from anywhere in the room and a stylus
input that lets you write directly on the
board. Combine a board like this with
an interface that makes operating the
board as simple and intuitive as writing
on a whiteboard, and, bingo, everyone
can play.

I

A Whiteboard 's
Bells a nd Whistles
You can do a lot more with a comput
erized whiteboard than you can with
the typical whiteboard that hangs on
many office and factory walls. You can
connect a computerized whiteboard to
a network, so you can output what you
write on the board to a printer or a stor
age device. Later, you can instantane
ously pull up the stored data onto the
board.
In addition, you can scan a docu
ment into the board. In collaboration
with your friends, you can mark up the
document and save or print out an an
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Photo A: This
Xerox PARC
computerized
whiteboard uses a
projected LCD
and a stylus
technology that
were developed
for this
application.
Several of these
systems are
connected to the
Xerox network.

notated version. Thus, you can create a
document in your office and retrieve it
later on a computerized whiteboard for
use in a meeting or presentation.
Another application involves con
necting a number of computerized
whiteboards over a telephone line to
create a surface shared by several re
mote sites. A mark you make on one
board will appear on the other con
nected boards. At sites without com
puterized boards, your colleagues can
fol low your meeting by connecting
their personal computers to the shared
surface.
Workers who are in the field can fax
documents to such a board. With mod
em compression technology, common
telephone lines offer sufficient band
width to accommodate this kind of
shared application. You can see how
this capability will enhance telecon
ferencing .
At Xerox PARC, we see a number of
important application-dependent re
quirements for this type of display. For
group use as a collaborative tool, we
believe that a moderate resolution of

around 40 lines per inch is adequate
for working close to the board and for
displaying material to people in a meet
ing room some distance away.
The aspect ratio is of particular im
portance . Rather than a 4-to-3 ratio,
which is standard for displays and TVs,
the 16-to-9 ratio proposed for HDTV
would be more useful. The broader as
pect ratio reduces the height of a dis
play and increases its width, a feature
that would benefit both tall and short
users by providing more usable surface
area.

Importance of Image Quality
For a shared board, color is important
because it highlights the information
and differentiates between the input of
users at various sites. Although you
don't need many gray levels for writing
on a board, you need at least 64 levels
of gray to recognize a video image in a
window or on the entire screen. Having
more gray levels would improve the
image quality sufficiently to let you
watch your favorite videos in your lei
sure time.

DISPLAY TECHNOLOGIES

Cost-effective large displays are pro
jected from either CRTs or LCDs. A
CRT-projected image looks good from
a distance, but if you stand next to the
screen, you can see the image quiver.
This phenomenon is caused by varia
tions in the position of the electron
beam that is focused on the phosphors.
An LCD image, however, is steady
even when you look at it close up. Con
sequently, this type of image is more
acceptable for electronic-whiteboard
applications.
There are two kinds of LCDs on the
market: passive-matrix devices (e.g.,
the supertwist displays on most lap
tops) and active-matrix devices. Al
though the passive-matrix displays are
less expensive and brighter, they have
slower response times and cannot sup
port video. The active-matrix displays
have adequate response times for video
and tend to have more saturated colors
because of higher intrinsic contrast.
However, these displays are more ex
pensive and project darker images than
the passive LCDs.
Brightness is important to the quali
ty of an electronic whiteboard because
it may have to compete with ambient
light from indoor lighting or a window.
CRTs will have real problems supply
ing sufficient brightness. As a result,
the solution will come from an LCD
technology or something new. Because
the home large-screen TV market is
driving this technology, you can be as
sured that interesting solutions are not
faraway.

Richard Bruce manages the hardware
systems area at Xerox PARC (Palo
Alto, CA). He has been working with
LCD technology and stylus-input tech
nology for the past four years. Scott
Elrod is a member of the research staff
at Xerox PARC. He has developed new
priming and display-input technology
and has been the systems designer for
Xerox's computerized whiteboard. You
can co/lfact them on BJX c/o "editors."

with an extensive range of.pixel resolu
tions and panel sizes for various applica
tions. ACPDPs have been interfaced to
many computer platfo1111s-including PCs,
Sun systems, Macs, and X Window Sys
tem machines-as well as used as ANSI
terminals. For over 10 years, ACPDPs
have been widely used in military, medical,
and industrial applications.
In one to five years, ACPDP products
will include full color. Photonics Systems
has already demonstrated a workstation
size ACPDP color monitor that compares
well to CRT monitors. On the inside of
their viewing screen, color ACPDPs use
RGB phosphors that are activated by ul
traviolet light (photoluminescence) from
the plasma glow. Fluorescent lights use
this efficient process.

ACTFEL Displays
ACTFEL displays emit light produced by
electron excitation of phosphors. The com
mon rectangular plug-in night-lights are
ACTFEL devices. ACTFEL displays are
solid-state devices fabricated with thin
film deposits on one sheet of glass with a
second sheet of glass acting as a protec
tive cover.
The thin-film luminescent layer is sand
wiched between transparent dielectric lay
ers and the usual matrix of row and column
electrodes. An ACTFEL display is a ca
pacitive device, with the phosphors being
activated by the displacement current. You
can increase luminance by increasing the
AC drive frequency or the capacitance.
These high-capacitance devices become
low-power displays suitable for portable
applications when power-recovery circuits
are used.
Monochrome and two-color ACTFEL
displays are available, and manufacturers
are developing full-color versions. Color
display brightness is determined by the
weakest color for proper RGB balance.
Developers must produce a bright-blue
phosphor to implement a full-color ACT
FEL display.
ACTFEL display fabrication uses de
position processes long used for IC chip
fabrication . These processes, when scaled
up to handle the larger display panels, lend
themselves to automation and large-vol
ume, low-cost production.
Planar Systems (Beaverton, OR) and
Sharp of Japan (Nara, Japan) are the two
major producers of ACTFEL displays.
ACTFEL display manufacturers produce
monochrome displays for all standard dis
play formats in sizes up to 18 inches di
agonal. ACTFEL displays offer excellent
brightness at low power (no backlighting is
required) and crisp high-resolution im
ages.

FEDs
Flat-panel FEDs have recently received
considerable attention in the technical and
business press. Much of the renewed in
terest in this old technology is due to the
efforts of Leti CEA (Grenoble, France), a
government laboratory. The French re
search facility has produced and shown
operational 6-inch monochrome FEDs and
a 6-inch RGB color-panel demonstration
device.
The excitement about FEDs stems from
their similarity to CRTs. A FED is essen
tially a flat CRT, but with a difference: A
FED has an electron gun for every pixel. A
CRT has one gun shared by all its pixels.
Electron-beam impingement on each FED
pixel ' s phosphor dot is continuous; a CRT
beam scans each phosphor dot only once
per frame.
FEDs offer the potential for producing
in a thin flat panel very bright, low-power,
high-resolution displays with the same
screen appearance as CRTs have. Addi
tionally, FEDs produce insignificant x-ray
emissions and no potentially hazardous
magnetic fields.
Numerous research labs and companies
are developing FED technology. Among
them is MCC (Microelectronics and Com
puter Technology, Austin, TX), which is
seeking sponsors to underwrite a vertical
ly integrated FED consortium project to
speed the commercialization of this tech
nology.

Large-Area HDTV, Anyone?
Large-area displays, such as those required
for HDTV, present monumental scale-up
problems for display technologies. A CRT
for a 3- by 5-foot HDTV screen would be
heavy and deep (about 5 feet). Even if you
were able to buy a CRT-based HDTV, it
would not fit through the doors of your
house.
The FPO technology for HDTV must
involve manufacturing processes that are
simple, low-cost, and scalable with high
yields to the large areas that are required
(see "HDTV ls Coming to Desktop" on
page 189). ACPDPs, already produced in
large s izes, may become an attractive
choice for HDTV FPDs . FL CDs and
FEDs, as well as ACTFEL and PALC dis
plays, are other possibilities.
Another approach to large-area display
screens is called tiling. This technique fits
small high-yield FPDs together (like floor
tiles) to make a larger screen. In view of
the low manufacturing yields expected for
large FPDs, tiling small high-yield panels
together makes economic sense. Magna
screen (Pittsburgh, PA) is one company
that is exploring this particular approach.
The major problem associated with tiling
JULY 1992 • B Y T E
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REPRESENTATIVE ACPDP AND ACEL DISPLAY PERFORMANCE
Table 2: These emissil'e displays are suitable for rugged environme/lfs and come in a wide range of sizes (up to 60 inches

in plasma). They hal'e fast response times, high contrast, bright images, and wide l'iewing angles, and they are power
efficient. Monochrome and two-color models are available, and ji1/l-color is under development. Photonics Systems has
demonstrated an impressii·e ACPDP jitl/-co/or workstation monitor, slated to be al'ailable late this year.
Display type

Diagonal size (inches)
Required power (W)
Resolution (pixels)
Brightness
(peak pixel luminance
in footlamberts)
Colors
Viewing angle
(degrees)
Contrast ratio
Applications
Availability
Other

Planar
ACTFEL

Photonic Systems
AC PDP

Plasmaco
ACPDP

Electro Plasma
ACPDP

10
12
640 x 480
35

20-30
60
1024x 1024
Greater than 75

21¥.o
32
1280 x 1080
40

23
NI A
1280 x 1024
45

Monochrome

Monochrome

Monochrome

Monochrome

Greater than 160
Greater than
100 to 1
Video displays,
workstations
Now

160
Greater than
50 to 1
Video displays,
workstations
Now
Touch-entry,
64-level gray
scale

160
50 to 1

160
Greater than
50 to 1
Video displays,
workstations
Now
Touch-entry

is that the human eye can discern errors
in panel joints of less than 1 pixel in size
when the panels are improperly fitted to
gether.
Recently, manufacturers have used three
monochrome AMLCD panels with re
spective red, green, and blue filters; a pow
erful backlight; and a projection lens to
produce large full-color projected images.
This approach is similar to the familiar
technique of combining the images of three
CRTs (see "Monochrome to Color" on
page 179).
The possibility of using projection dis
plays for large-area displays is intriguing
because small high-resolution LCD panels
are less expensive than large ones. A prob
lem results, however, from the consider
able amount of space a projector beam
consumes.
One solution is to fold the light path
into a few inches of space behind the rear
projection screen. The dilemma this tech
nique creates is how to avoid or correct
the image distortions and luminance
nonuniformities produced by folding the
beam. Projectavision (New York, NY) is
addressing this issue.

Looking Past CRTs
CRTs will dominate the display market
until FPO image quality becomes superior
to that of CRTs and FPO prices become
competitive with CRT technology. In ad
dition, there are other display technolo
168 B Y TE • JULY 1992

.Video displays,
workstations
Now

gies, such as three-dimensional (see "3-D
Displays," May BYTE) and stroboscopic
displays, that .are being used for applica
tions such as medical imaging and mili
tary and commercial aircraft command
and control.
Passive-matrix LCDs will lead the flat
panel pack for most applications not re
quiring fast response. In applications that
require fast response time, people may
come to use AMLCDs, FLCDs, ACTFEL
displays, or ACPDPs.
Clearly, the most popular FPO is the
AMLCD using TFTs. The Japanese in
dustry is solidly behind this technology,
and demand greatly exceeds production
capabilities. LCDs may win out in the mar
ketplace because the multibillion dollar
investments in R&D and manufacturing·
should rapidly mature the technology and
drive down production costs. However,
AMLCDs continue to have manufactur
ing problems, and this could afford other
displays an opportunity to leap ahead of
AMLCDs by providing better perfomiance
at a lower cost.
FLCDs and P ALC displays are poten
tially successful LCD technologies. Other
candidates include FEDs, ACPDPs, and
ACTFEL displays, with features such as
wide viewing angles, high brightness, crisp
images, and low power consumption. With
their already-demonstrated full-color ca
pabilities, however, ACPDPs and ACT
FEL displays will have to be produced at

competitive prices.
Both the CRT and the FPO markets will
continue to expand. The market-research
firm Stanford Resources (San Jose, CA)
predicts that the CRT market will experi
ence a 9 percent compound annual growth,
advancing from a volume of $11.6 billion
in 1991toavolumeof$19billionin1997.
It also forecasts that FPDs, which in 1991
had a $4.6 billion market share, will com
mand a $7.3 billion share of the market
by 1995.
Last year, nine U.S. display manufac
turers (Che1Ty, Planar Systems, Plasmaco,
Electro Plasma, OIS, Photonics Systems,
Standish, Tektronix, and Magnascreen)
formed the ADC (American Display Con
sortium) to do precompetitive research.
ADC companies offer all major display
technologies. This kind of collaborative
effort-leveraging resources and build
ing partnerships-is an essential strate
gy for success in this highly competitive
market.•

Ollie C. Woodard Sr. is a consultant whose
work focuses on displays and electron
beam technology. Previously, he was the
manager of MCC' s Display Technology
Project. Tom Long is director ofthe ADC,
which is qffiliated with the MCC High
V alue Electronics Program. Prior to join
ing MCC, Long was 1·ice president ofTek
tronix Laboratories. You can reach them
on BIX clo "editors ."
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Power Ctrace
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wirhsuperbdocumentation, ata price that
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Power C BCD
Business Math

includes binary coded decimal floating
point routines and financial functions to calcu
late interest, depreciation, etc .. BCD routines
are used for dollars and cents calculations to
eliminate inaccuracies caused by roun.ding.
Po.wer C requires DOS 2.0 or later, 320K memory,
720K disk space. Master C requires DOS 3.0 or
later, 384K memory, hard disk.

Published by the highl y acclaimed
Waite Group, Master C is a
revolutionary book/disk package that
turns your PC into a C instructor.
Master C reaches you, quizzes you,
notices problems you are having, and
recommends action. In a pilot study
at IBM, students using Master C
retained 19% more knowledge than
students who learned from a lecturer.
Now you can receive this $44.95
package absolutely FREE when you
purchase all four Power C products
described above. Just ask for rhe
Master Pack.

'.'Master C eschewsflash for elegant
competence, and it works!"

combines stare-of-the-art technology with
a friendly interface, making it very easy to
find and correct your programming mis
takes. No time consuming edit/compile
cycles are needed to trackdown bugs. Simply
compile your program once with the trace
option, and Power Ctrace does the rest.
Multiple windows display your C source
code, the values of all your program vari
ables, program output, watch points, and
assembly instructions. Put Power Ctrace to
work for you, and we guarantee that you'll
be a more productive C programmer.
Order line:

1-800-3'3 3-0330
Technical Supporr:
1-214-783-6001
Fax: 1-214-783-1404
Mix Software, 1132 Commerce Drive,
Richardson, TX 7508 1
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NDP Fortran & C++ for OS/2!
If you are thinking about porting a large pro
gram to a DOS compatible operating system,
we think OS/2 is your best choice, today. It has
numerous features, such as fast 1/0, that make
it preferable to 32-bit DOS Extenders, except
when direct access to your hardware is
needed.

pilerthat is AT&T2.1 compliant and contains a
C subset compiler which is both ANSI and K&R
compliant. For the months of July and August,
Microway will be making these products avail
able to OS/2 Expedite Members at a pre
release price of $295.

If you are an OS/2 2.0 developer or user, and you
need an excellent C++ or Fortran, your wait is
over. Micrnway is now shipping its NOP family of
32-bit 386/486 languages for OS/2. These
mai'lframe/production grade products are based
on our core 386 technology which currenHy runs
on DOS, UNIX and Windows and has passed
exhaustive validation testing on OS/2. They
produce globally optimized code which takes
maximum advantage of the Intel 386 architecture
and can direcHy access OS/'Zs 32-bit API and 2
gigabyte address space.

The NOP compilers have been in use since
1987. During that time, NOP Fortran has been
used to portthousands of 3090, Cray and VAX
applications to the 386/486. It has MS, VMS
and VS Extensions. NOP CIC++ is a true com

386, 486 and i860 Compilers

NumberSmasher-860™

386/486 Custom Workstations

Our NOP family of compilers generate globally
optimized, mainframe quality code that runs on
the 386, i486, or i860 in protected mode under
Windows, DESQview, UNIX, OS/2, or ex
tended DOS. The compilers address 4
gigabytes of memory while supporting the 287,
387, Weitek, and Cyrix EMC coprocessors.
Applications can mix code from all three com
pilers and assembly language.To simplify your
ports, we offer Clearview, our full-featured,
windowing symbolic debugger that works with
DOS versions of NOP 386 and 486 compilers.

Number Smasher..960 is the highest perfor
mance coprocessor card ever to run in an ISA or
EISA bus or as part of a transputer system.
Delivers up to 80 million floating point operations
per second at 40 MHz and produces 11.8 double
precision Unpack megaflops. The board comes
standard with an EISA or ISA i'lterface, 8 meg of
high speed memory, and your choice of NOP
Fortran, CJC++, or Pascal for the i860 running
under MS-DOS, UNIX, ,OS/2, SunOS, or
DESQview .. . ........ . ......... 33MHz:$5000
40 MHz: $6000
32 MB version: add $2500

NOP Fortran™ is a full F77 with F66 and DOD
extensions that is 99% VMS compatible. Also
contains new F90 features & MS compatibility.

i860 Vectorizers and Libraries

One of Microway's Black Towers is the ideal
choice for a cost-effective desktop system, per
sonal supercomputer, file or computation server,
or industrial PC. They come standard with two or
more thermostatically controlled fans, 250 Watt
motherboard power connectors, and American
manufactured industrial power supplies. our 386
and 486 motherboards are carefully burned i1
and tested. Top speeds are 40 MHz for the 386
and 50 MHz for the 486. You can choose from a
full line of high quality options to customize your
workstation to your specific needs. The base
system includes a sleek, black tower case, a
black tactile response keyboard, four megabytes
of memory, a 250 Watt American power supply
and one floppy drive. Each system is backed up
by a one year warranty and the best technical
support in the industry. OUr 486B2T was a recent
Digita/ReviewTargetAward nominee. Microway
workstations are used i'l corporations, govern
ment research labs and university engineering
deparbnents on applications ranging from CAD
to financial analysis, software development to
basic research. Microway systems have earned
an international reputation for outstanding
design, price/performance value and reliability.

NOP CJC++™ runs in three modes: K&R with
Sys V and MS C extensions; 100% ANSI C;
and C++ Release 2.1 compatible.
NOP Pascal™ is a full ANSI/IEEE Pascal, with
extensions from C and BSD 4.2 Pascal.
NOP Language Pricing
NDP Fortran, CIC++, or Pascal - DOS
products and EZWI N32 include NDPT ools and
Extender. 486 DOS version includes Weitek
support, royalty-free binder, and ClearView
386. All DOS compilers come with GREX.
OS/2™ ............... . .... . .... $595
EZWIN32 (includes Tools) . .... ... . $595
386 DOS (includes Tools) .......... $695
486 DOS Oncludes Tools, Royalty-free
DOS Extender and Clearview) . . . . . $995
3861486 UNIX V. 3 or V. 4 .... . . . .. $1195
i860 Compilers . . . . .. ... .. . . .. . . $1995
(OS/2 is a trademark of IBM Corporation.)
GREX 386/860™ - Miaoway's library of 160
MSC compatible lower level graphics and hardware
i'ltertace routi'les is included in all DOS COOllilers.
ClearVlew-386™-ourwindowing 32-bit sym
bolic debugger that runs with our 386 and 486
DOS products . . . . ...... . .... . . ... .. $195
NOP IMSL is a Miaoway port of IMSL mailframe
ibrary to the i860, 486or386. Math l..brary, Statistical
Library, Special Functons. .. .. .. . . .. . . .. . . $2000
NOP Plot™ .. . ...... . .............. $195
NDP/FFT™NDPor80x87version ... ea.$250
HALO Professional for 386 ........ . ... $595
NOP NAG™ Workstation library is a subset of the
NAG mai'lframe libraries. Has 172 routines for
differential equations and eigenvalue problems,
matrix operations, fitting curves, statistics, and
regression analysis . . ......... 386 Version: $895

Micro
Way

NOP NAG/860 is a Microway port of the NAG
workstation library to the i860 .......... $1495
NOP HAL0-860 includes HALO Professional
and an interface library which makes HALO
directly callable by the i860 . . . . . . . . . . . . $995
860 Vectorlzer includes PSR VAST-2 which
converts a C or FORTRAN program into a new
program which calls the Intel Vector library.
Includes the Intel Vector Library and
Microway's i860 Profiler ..... .. ..... . . $1495
860V ector Library-Written for Intel, includes
over 400 vector primitives that take advantage
of the i860's cache, dual instruction mode, and
pipelined multiplier accumulator .......... $495
IGL - a 3-D Graphics Pipeline that does
geometry and rendering using routines which
use the i860's built-in graphics hardware: $495
Kuck & Associates CLASSPACK Hand coded,
pipelined libraries for the i860.
• Basic Math Library .......... . .. $500
• DSP -Over 100 routines including 1 and
2-D correlations and convolutions. Does
1024 Complex FFT in 1 msec....... $750
• Dense Array solver package .. .. . . $750

Special! SX Your AT!
FASTCache-SX/Plus™-The "Windows Solu
tion". Easily converts your 286 into a powerful 25
MHz 386SX. Combines Miaoway's award-win
ning FASTCache-SX accelerator with up to 16
meg of extended memory. Feal!.fes an Intel 486
style 16Kinternal cache and a387SX coprocessor
socket Uses a 16-bit slot OJtperforms most SX
systems! lnstals in mrotes. Compati:>le with over
100 AT systems including AST, Compaq, Epson,
HP, IBM, NCR, NEC, Sperry, Tandy, Zenith and
morel (cable Kit included FREE.)
Speclall FASTCache-SX-20.. . ... . .... $295
FASTCache-SX/Plus-25 ... .. . . . .. . .. . $495

Microway has been serving the PC community
for ten years and we wish to thank all of our
customers for their continued support.
For more lnfonnaUon, please call Microway's
Technlcal Support Dept at (508) 746-7341.

386B2T-40
486B21°-33
486B21°-33
486B2l"-50
486B3-50

ISA
ISA
EISA
EISA
EISA

64K cache
64K cache
256K cache
256K cache
256K cache

230W
250W
250W
250W
350W

$1395
$2495
$3395
$3995
$4495

Parallel Processing
Microway's ongoing R&D is based on the INMOS
T800, T9000, and Intel i860. We recently
achieved 90% efficiency and 132 meganops run
ning two i860s in parallel. OUrT800 products are
T9000 object compatible, making them ideal
development platforms for this new superscalar
RISC processor. Microway's QuadputerT805 is
priced from $1845.

Math Coprocessors
WEITEK: 4167-25/33 ....... . . $750/$995
3167-20/-25/-33 ... . . $350/ $600/ $750
mW3167 Micro Channel-25/33: from $850
mW3167 /80387 Board . . . . . . . . . . $200
INTEL: 287XL . . . . . . . . . . . . . . . . . . . . . $80
387-25SX:$120
38716-33: $190
Cyrlx: SX20Mz: ........... .. .. . .. $100
SX25MHz: $110
82S87 20 MHz: $75
DX33 MHz: $155
DX40 MHz: $185
EMC-33 MHz: $250 EMC-40 MHz: $300

World Leader in PC Numerics
Corporate Headquarters: P. 0. Box 79, Research Park, Kingston, MA 02364 USA (508) 746-7341
32 High St., Kingston-Upon-Thames, U.K., 081-541-5466
USA FAX (508) 746-4678
Germany 069 752023
Japan 047 423 1322
Poland 22-414115

STATE OF THE ART

COLOR AND
RESOLUTION
So you think you know color. And sharp is sharp, right?
Maybe not. Welcome to the world of computer displays.
MICHAEL LURIE

T

he display is the last link between
you and your computer in the long,
complex chain of software, hard
ware, input, and megaflops. It should
not be the weakest 1ink. If you are staring
at a display for hours, you shouldn't feel
restricted or frustrated by it. So, what kind
of display do you and your computer need?
How much resolution, color, and gray scale
do you require? And what difference does
it make?
Display quality does make a difference.
Even if you never look at anything but
text, a good display can reduce fatigue and
improve your comfort level and stamina. If
you work in CAD or graphics, you already
know how important display quality is.

About Displays
Reso/11tio11 is usually described in terms
of pixels (e.g., 640 by 480 pixels for VGA,
1024 by 768 pixels for Super VGA, and
\ \52 by 882 pixels on some Macs), but
it's really not that simple, as I'll explain lat
er. Beyond resolution, most monitor ad
vertisements specify the screen size, dot
pitch, and number of colors or gray lev
els. But two important properties- con
trast and brightness-are hardly ever men
tioned. All these factors contribute to the
bottom line: the sharpness and clarity of
fine lines in text and drawings and the at
tractiveness and effectiveness of shaded
or colored images.
The VGA color monitor is probably the
most common display today. If you read
the specifications for it, you expect the
monitor to produce approximately 640 pix
els on each of the 480 rows. There is a
good chance, however, that it won't do
that. A monochrome display is more like
ly to show 640 pixels per row than a color
ILLUSTRATION: RON CHAN © 1992
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A FLAT-PANEL DISPLAY
Column select

Ill/II/Ill

Figure 1: A flat-panel display has two sets of electrodes deposited on transparent
material, such as thin glass plates spaced a small distance apart. To display a pixel, ·
the driver applies voltage to the row and column that intersect at the pixel. A panel
that produces 640 by 480 pixels will have 640 electrodes across the top and 480
down the side. This system produces a ve1y thin device.

display. To see why, step back and look
at the fundamentals.
The CRT has been around for more than
60 years, and it's still the most common
computer display. With today's technol
ogy, it produces the best image for the
money. A CRT creates an image by scan
ning a spot across the screen fast enough to
give the impression of a filled area of light.
An electron gun at the back of the tube
generates the spot by focusing a beam of
electrons onto a phosphor coated on the
inside of the screen.

11\ITE

ACTION SUMMARY

Before you can adequately
match a monitor to your needs,
you must understand the fac
tors involved in producing res
olution and color. There is more
to it than simply counting the
number of available pixels. Pix
el size, screen brightness, and
the type of monitor all play key
roles.
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Scanning is accomplished by deflect
ing the beam horizontally and vertically.
For practical reasons, the beam cannot be
deflected through angles of more than
about 110 degrees. The deflection angle
determines the depth and shape of a tube
for any screen size. The spot starts at the
upper left of the screen and scans rapidly
from left to 1ight, moving down the screen
to trace out horizontal lines. The beam is
turned on and off to make light and dark
portions of the image.
In flat-panel displays, the image is made
up of an airny of elements that either emit
I ight, as in plasma or electroluminescent
panels, or absorb or reflect light, as in
LCDs (see figure I). In monochrome flat
panel displays, each element is a pixel. In
many ways, flat-panel displays are sim
pler than CRTs, but flat-panel displays
have only recently become available with
the appearance of new technology and ma
terials. Because they don ' t use a scanning
beam, the long funnel-shaped tube of the
CRT is eliminated.

Image Qualities
The smallest area that can be made light or
dark is called a pixel, or picture element. In
· a simple monochrome CRT, the pixel is
roughly the size of the scanning spot. In a
monochrome flat-panel display, the pixel
is the size of one element of the array.
Resolution can be expressed as the size
of I pixel, but more often, it's expressed

either as the number of pixels or dots per
inch or as the total number of pixels. The
higher the resolution, the smaller the scan
ning spot or display element. In a CRT,
high resolution is difficult to achieve be
cause it's hard to make a very small spot
(particularly while maintaining its bright
ness) and to turn the spot on and off rapid
ly enough to produce a sharp image while
the spot is scanning.
In a flat-panel display, high resolution is
difficult to achieve because of the large
number of elements needed to create the
image. The chance of producing a bad ele
ment during manufacturing increases with
the number of elements required, and a
bad element will produce a defect in the
image, reducing manufacturing yield and
increasing cost.
The resolution of a flat-panel display is
determined by its geometry-it has just
so many pixels. But a CRT doesn ' t have a
specific number of pixels. The pixels grad
ually merge as the tube is called on to pro
duce more and more pixels across the
screen, because the spot is too large or the
electronics won't modulate the spot fast
enough. When a resolution is stated in a
CRT's description, it represents the num
ber of pixels that can be shown with acer
tain degree of clarity.
In the simplest monochrome CRT, one
scanning spot is turned on or off, produc
ing a two-level image. Because it is simple,
it offers the highest resolution and con
trast at the lowest cost. If your display re
quirements are mainly for text and line
drawings, you should consider that kind
of "old-fashioned" monitor.
To produce gray levels in a CRT, an
analog signal vaiies the current in the scan
ning electron beam. The signal is gener
ated by creating a serial data stream from
the computer's bit-mapped image and
passing the data stream through a DAC
(DI A converter). Thus, to display 256 gray
levels, the CRT must have an 8-bit-deep
memory and an 8-bit DAC operating at
15 MHz or more. That adds complexity
and cost to the simpler two-level display.
Gray levels in flat-panel displays are
controlled in several ways. In LCDs, ana
log voltage is applied to the elements to
control the amount of light they transmit or
reflect. In plasma panels, a pixel is either
on oroff, as in a two-level display, but the
brightness is controlled by varying the
duty-cycle, or the length of time the pixel
is on.
More circuitry is needed to control a
gray level in a flat-panel display than in a
CRT, so flat-panel displays are Iimited to
fewer gray levels. Furthermore, in an LCD,
the gray level varies with the viewing
angle, so the appearance of a gray-level
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Squeezing Out More Gray Levels
CHRISTOPHER W. TYLER

f your gray-scale images look more
like contour maps than smoothly
gradated images, you've run across
a basic limitation of standard dis
plays: The human eY.eC<'n resolve gray
steps with an accuracy of about 0.2 per
cent, a capability much finer than the
gray-level precision of 8-bit monitors
(which is about I .5 percent when phos
phor nonlinearities are taken into ac
count). To allow people to study the

limits of visual detection on inexpen
sive equipment, I developed a tech
nique that lets you achieve the required
gray-level precision by having appro
priate control of a color monitor.
A typical color display has three col
or guns, each with 8 bits of luminance
variation. Normally, luminance and col
or are computed independently: The
color is specified by two ratios between
the three guns, and the luminance is set

I

HOW BIT STEALING SMOOTHES
LUMINANCE PROFILES
bl Bit-stealing-intensity coding

a) Standard-intensity coding
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Figure A: (a) Steps obtained when a system with fixed color ratios attempts to
depict a luminance ramp. (b) When each RGB value is allowed to jitter by
one level from those of its companions, the summed value representing the net
luminance output increases steadily in steps of'h the.fixed-color increme/lfs.
For simplicity, luminances are assumed to be linearly related to the step
l'alues.

image changes with the viewer's position.
Of course, many users are willing to accept
these restrictions so that they can have the
compactness and lighter weight of a flat
panel display. And improvements are corn
ing quickly.

How Color Is Produced
In most displays, color is produced with
patterns of three dots or stripes in the pri
174 BYTE• JULYJ992

rnary colors (i .e., red, green, and blue) on
the screen. The dot pitch, or simply the
pitch, is the distance separating the dots
or the stripes (see figure 2). A pixel is com
posed of neighboring dots that produce a
color when the light mixes in your eye.
If you look at a color display closely
(perhaps with a magnifying glass), you
will see the colored dots. There are various
criteria for determining how many dots

by the sum of the three levels. Thus, a
24-bit color display with 8 bits per gun
has only 256 possible levels of lumi
nance at a constant color ratio, even
though it can present more than 16 mil
l ion color-luminance combinations.

An Artful Dodge
To get greater gray-level precision, I
"steal" bits from the color variation to
increase the precision of the luminance
variation in each pixel. The technique
can provide thousands of gray levels
at a cost of I bit of color jitter, the un
detectable color variation caused by us
ing small nonfixed color ratios. This
idea is similar to the spatial dither tech
niques commonly used to enhance gray
scale, except that bit stealing operates in
a single pixel.
Bit stealing is ideal for presenting
gray-scale images encoded to high pre
cision (e.g ., 12 to 36 bits) on an inex
pensive 8- to 24-bit color display. You
can use the method to enhance gray
scale displays of any bit resolution, but
I' 11 focus on 8- to 24-bit displays. You
can further elaborate the method to full
color displays by optimizing the effec
tive ratio of luminance bits to color bits
accordin·g to the detection characteris
tics of the human eye.
To get a smoother luminance pro
file, you select each gun individually
within the range of each luminance step
(see figure A). If the lurninances of the
three color guns are in the ratio of I to
2 to 4, a binary sequence of steps on
the three guns provides seven steps of
luminance information for every step
available in a fixed color-ratio scheme.
This approach provides a luminance

are required to make I pixel of a color on
a screen. For now, assume that it's three,
one of each primary color. That puts an
other limitation on resolution. A pixel can
not be smaller than the dot pitch, the scan
ning spot in a CRT, or the element of a
flat-panel display.
In a color CRT, there is another limit
on resolution . Three electron beams scan
across the screen to light up the ROB dots.

COLOR AND RESOLUTION

EFFECTIVENESS OF BIT-STEALING IMPLEMENTATIONS
~~-

-~~~~~--~~~~~~~~~~~~~~~~~-

Adjusted bit stea/i11g is the 111011itor-adjusted 111ethod with si11g/e levels (see
figure A). Co111pe11sated bit stea/i11g is direct co111pe11satio11without111011itor
adjustmel1f, where red to gree11 to blue = 2 to 6.5 to I a11d the bit-stea/i11g
values may VOi)' by two levels. You ca1111ot derive the lu111i11a11ce precisio11
values in each row directly from those i11 other rows. Lumi11a11ce levels give
the 11umber of levels available for the color palet!e u11der each method,
expressed i11the11ext two rows i11 bits a11d i11 perce/lf precisio11for the DIA
registers. Actual precisio11 shows the percel1f precisio11 of the display output
at half-111axi111um lu111i11a11ce after co11sideri11g phosphor 11011/i11earities, also
expressed i11 bits i11 the effective bits row.
Method
Luminance levels
DIA bits
DIA precision
Actual precision
(percent)
Effective bits

Standard
8-bit

Adjusted
bit stealing

Compensated
bit stealing

256
8
11256
1.34

1786
10.8
111786
0.19

3316
11.7
114845
0.07

7.2

10.0

11.5

table with 7 x 255 + I = 1786 levels
( 10.8 bits), or almost seven times the
normal luminance precision.

Back to Reality
Because the phosphor outputs of moni
tors are not linear, you must construct a
table of the 1786 luminance entries from
a calibration of the individual phosphor
outputs to execute a practical bit-stealing
implementation. You can use the table in
reverse to go from the luminance level
desired for a given pixel to the required
RGB values for the DI A output.
The phosphor nonlinearities also lim
it the luminance precision that you can
achieve. The DI A position for half the
maximum luminance, for example, is
166 out of 256, where the effective lu
minance precision is reduced by 42 per
cent for any of the methods. The table
compares the schematic and actual lu
minance precision obtained for two dif-

These beams are adjusted to converge on
dots that are next to each other. If the ad
justment is incorrect, the beams are mis
converged, and the dot ofone color may be
misplaced a dot pitch or so from the others.
Misconvergence produces colored edges,
or smears, and it is most evident when you
are looking at white text in the corners of
CRT screens. Convergence can be adjust
ed, but it's also limited by monitor design

ferent bit-stealing methods with that of
the standard output (see above).
The table indicates some of the im
provements you can get with bit stealing,
although you can develop different ver
sions depending on the display applica
tion. The effective luminance precision
available after phosphor nonlinearities
increases from the standard 7.2 bits to
11 .5 bits for a direct-compensation
scheme. This is enough precision to ban
ish sampling edges from visibility under
the most demanding conditions.
Christopher W. Tyler is a11 associate di
rector of the Smith-Kerr/ewe// Eye Re
search /11stitute (Sa11 Fra11cisco, CA).
His studies ofthe 111echa11is111s of visual
perceptio11 a11d electrical respo11ses of
the huma11 brai11 have resulted i11 more
tha11 JOO publicatio11s. You ca11 reach
him 011 BIX c/o "editors" or 011 /11/ernet
at tyler@s/.:ivs.s/.:i.org.

(e .g., a black-and-white monitor doesn't
have a convergence problem).
It is about three times more difficult
to build a color display than it is to build
a monochrome display, because color dis
plays require at least three dots or stripes
to make each white pixel and nearly three
times the electronics to drive the display.
To avoid using three times the memory,
the number of gray levels in each color is

usually restricted.
If each primary color is displayed with
256 levels, the monitor produces a whop
ping 16 million colors and requires 24 bits
per pixel. Most applications do not need
that. To work with a single 8-bit-deep mem
ory, displays sometimes provide 3 bits (or
eight levels) of red, 3 bits of green, and 2
bits (or four levels) of blue, for a total of
256 colors. That produces contouring in
natural scenes, but it's enough colors for a
lot of artwork, for color-coding compli
cated screens, and for visually engaging
games.
Consider a 14- inch VGA display. The
dimension represents a diagonal measure
ment of the image area, but it can also re
fer to a tube or panel diagonal, so an image
might be smaller. For now, assume you
have the ful I 14-inch diagonal viewing
area. An image will have dimensions of
I 1Y, by 8X inches. To have 640 pixels
across the screen, the pixel size must be
0.018 inch (i.e., 11 Y, inchesl640), or 0.44
millimeter. A spot in a CRT or an element
in a flat-panel display has to be smaller
than that, and a dot pitch in a color dis
play must be even smaller. If they aren't
the proper size, the display won't have the
resolution you expect. Sometimes a prob
lem crops up.
The specifications of many displays re
f er to addressability: the number of pixel
locations on the screen that the d1iver elec
tronics can address. But being able to ad
dress pixel locations does not guarantee
that the display will have the resolution to
show all the pixels separately. If the scan
ning spot or dot pitch is too large, the elec
tronics might address a location 11640 the
distance across the screen, but the light
from two locations will blur together or,
even worse, be the wrong color. Some val
ue is inherent in high addressability (e.g.,
reducing jaggies on sloping lines), but
don't assume that you can produce the ex
pected number of pixels.
In a Super VGA display with 1024- by
768-pixel resolution, the dot pitch and
scanning-spot size must be no greater than
0.28 mm for the same I 1 /',-inch screen.
In comparison, a typical 25-inch TV re
ceiver has a dot pitch of about 0.70 mm.
Did you ever try to read JO-point type on
a TV set?
Resolution is more complicated than
just the number of pixels in an image. Can
an observer see those pixels? One display
may produce bold, clear pixels; another
may produce pixels that are faint and bare
ly distinguishable. If the number of pix
els is the same in both displays, you could
say the resolution is the same, but one dis
play will look better than the other.
A fuller description of resolution would
JULY 1992 • BYTE

175

COLOR AND RESOLUTION

COLOR DISPLA VS COMBINE
THREE PRIMARY COLORS
a) Dot pattern

bl Stripe pattern

Figure 2: Color displays, both CRTs c111dfla1-pa11el displays, for111 colors by 111i.ri11g
three colored dots or stripes, usually red, green, and blue. One arrc111ge111e/l/ (a)
uses a pattern of dots, and another (b) uses a series of' stripes. The spacing between
the dots or the stripes is called the pitch. A single white pi.rel 111us1 include the light
(1f'all three colors and 111ust 1101 change color as it moves across the screen.

include the contrast afforded by a given
numberof pixels, but that level of techni
cal information is rarely given for even
high-performance displays. The contrast
between adjacent black and white pixels is
important because the strokes that often
make up typical text are just I pixel wide.
The eye's ability to resolve details de
creases as the contrast and brightness of
an image decline. Thus, contrast and
brightness are important when you are
looking at fine detail on a screen, including
most text.
Unfortunately, as a CRT is made larger
or a scanning spot is made smaller, bright
ness tends to decrease. Techniques that in
crease brightness, however, usually reduce
contrast, so the designer must accept a
compromise.
TY receivers are brighter than computer
displays, but they have lower resolution.
Developers are seeking ways of produc
ing large CRTs that provide bright images
with high contrast and high resolution .
Even more engineering is going into the
development of flat-panel displays. In large
sizes, they have an advantage over CRTs
because their brightness is independent of
their size. Thus, for equal complexity of the
display, and therefore at about the same
cost, a two-level display has the best res
1 76 BYTE • JULY 1992

olution, a gray-scale display has worse,
and a color display has the worst.
The important combination of resolu
tion and contrast is more completely de
scribed by the MTF (modulation transfer
function), a quantity that describes the con
trast in a pattern of dark and light lines of
various widths. The narrower the lines .or
the more lines there are per millimeter, the
more difficult it is for a display to show
them, so the MTF goes down. The MTF is
rarely given for displays, so unless you
are in a laboratory that can measure MTF,
you'll have to get along without knowing
it. But the concept is valuable.

How Good Is Good Enough?
To examine a display critically, look close
ly at a symbol with fine alternating black
and white lines, such as the letter m in a
small font. Notice the brightness of the
white lines and the contrast with the black.
Are the lines bright and clear, separate and
distinct? Use a capital E or the = symbol to
evaluate ~orizontal lines. Compare the cor
ners to the screen center. Look for color
smears at the edges. View the display
screen from different angles.
If you can appreciate the resolution of a
300-dpi printer, you should be able to ap
preciate a 14-inch monitor with 3000 pix

els across its I0-inch row. Of course, it
would also have to be b1ight and have high
contrast. If the display were larger, it would
need more pixels horizontally and verti
cally in order to have the same dots per
inch. That is why images on small dis
plays and small TV receivers look sharp
er than those on larger displays. Thus, dis
plays can Improve much more before they
reach the limit of our vision.
It's amazing the detail your eye can see.
It can resolve 380 pixels per inch viewed
from 18 inches away. If you don't believe
you can see that well, compare a page from
a 300-dpi printer with a page in a quality
magazine. The magazine looks better. (See
"Displays: The Human Factor" on page
195.)
A 21-inch-diagonal display must have
about 6000 by 4500 pixels to achieve 380
dpi. But even a 14-inch VGA display, with
far less resolution than that, produces clear,
readable text and impressive graphics if
the contrast is high. For many people,
that's good enough. Enlarge that VGA
screen to 21 inches, however, and you have
only 40 pixels per inch and rows that look
much fuzzier than those on the smaller
display. Thus, even for less demanding
applications, VGA is not adequate for large
screens.

The Future
If you believe that today's Super VGA or
Macintosh resolution is all you need for
most applications, you' II be happy to know
that the future will bring better contrast
and higher brightness in the larger-size
displays, blacker blacks, and color dis
plays that provide images as sharp as those
of black-and-white displays. Beyond these
improvements, large displays will produce
300 dpi (perhaps 21-inch pictures with
6000 by 4500 pixels), so screens will look
like laser-printer output and will be the
final word in WYSIWYG.
CRTs will be the first to offer this high
resolution, but they will be replaced by
flat-panel displays. LCDs will probably
be first among the flat-panel displays to
have this capability, followed, perhaps, by
electroluminescent panels that will elimi
nate the need for back lighting and the lim
itation on off-axis viewing.
Further ahead-much further-dream
about 600-dpi color flat-panel displays the
size of a newspaper that are touch-sensitive
over their whole input area. Looking at
your display will be like looking at a qual
ity magazine. •
Michael Lurie is a senior 111e111ber (!f' the
technical stqfT at the David Samo.ff Re
search Ce/I/er (Princeton, NJ). You can
reach him 011 BIX c/o "editors."
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Frankly Fenton, when I named
you Manager of excess inventory,
this isn't what I had in mind.

Tum your excess inventory into
a substantial tax break and help
send needy kids to college as well.
Call for your free guide to learn how
donating your slow moving inventory can mean
a generous TAX WRITE OFF for your company.
Call 708-690-0010
Peter Roskam
Executive Director
P.O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565

Excess inventory today ...student opportunity tomorrow

STATE OF THE ART

MONOCHROME
TO COLOR
'l\vo new techniques have overcome the limitations
of conventional color CRT technology
JOE HALLETT

hy color? First, you use it to con
vey information. With carefully
chosen colors, you can communi
cate information in greater detail
and with greater authority than you can
with monochrome (monochrome com
monly means one color or white displayed
against a neutral background or-in special
cases--one color displayed against a back
ground of another color). Color-coded in
formation is frequently seen in business
charts and graphics and in map-based pre
sentations. You can also use color to re
produce rich images.
Also, there is something that just feels
good about working with color. Color sur
rounds us. Movies, TV, games, printed
materials, and the world we live in all pre
sent an unending stream of visual ex
periences in color. Many people feel better
using a color display even when the im
age quality is demonstrably inferior to
that of a corresponding monochrome dis
play.
Once someone has color, everyone else
on the block wants it. Color is an important
attribute in the competitive world of elec
tronic displays-not necessarily just for
consumer products but also for businesses
that want to be perceived as being up with
the times.
There are a lot of reasons to use color.
One way to obtain it is by converting mono
chrome images to color using one of sev
eral new color display technologies that
are entering the marketplace.

W

Some Basics
Color images that you see in the real world
are analog. They contain smooth distribu
tions of the colors of the rainbow. Methods
of reproducing these images on a screen or
ILLUSTRATION: RON CHAN © 1992
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MONOCHROME TO COLOR

CRT-DRIVEN LCS
LCS

Video-

Vertical - 
synchronization
(180 Hz)
Horizontal - 
synchronization

Frame synchronization
(60 Hz)
Frame
synchronization
(60Hz)
Vertical
syl"lchrol"lizafion
(180Hz)

Figure 1: Three "black-and-white" CRT images are viewed sequentially in three cl(fferentcolors through the LCS.
(Courtesy of Tektronix)

on paper are usually digital. Whether the
color images are produced photographi
cally, electronically, or typographically,
they are a combination of a few mono
chrome images, superimposed in space or
time and blended into one color picture.
In general, the color images that you
can see on paper use three subtractive pri
mary colors (i.e., cyan, magenta, and yel
low), and they must be illuminated by
white light. However, the self-illuminated

El\JTE

ACTION SUMMARY

Even though color CRT tech
nology has survived the on
slaught of HDTV and computer
graphics, brightness and reso
1ution have come close to
reaching their limits in this
medium. Two new techniques
provide a way around these
constraints.

images that you see on TVs, computer
monitors, and projection screens are com
posed of three additive prima1y colors (i.e.,
red, blue, and green).

Aren't Moving Pictures Stationary?
The human eye doesn't really "see" mov
ing objects; instead, it sees a series of sta
tionary images. TV, dynamic computer
generated graphics, and movies take
advantage of this by breaking up a moving
scene into a series of stationary, or still,
frames.
As long as frames are displayed quick
ly enough to avoid significant flicker, you
will see the effect of motion. Sometimes,
in certain film-based systems and in line
doubled TV displays, the same frame may
be shown two or more times to prevent
flicker. If excessive movement occurs be
tween frames, the resulting moving image
may be flicker-free but still appear jumpy.
You can interpolate between images (in
betweening) in a computer graphics im
age or specify a higher frame rate for the
motion-picture or TV camera to capture
such motion.

Making the Conversion
You can create a moving color image on
your monochrome CRT by simultaneous

180 BYTE •JULY 1992

ly combining primary-color images into
frames. Typically, three electron guns il
luminate three phosphors, each creating a
separate color image. You can use multiple
CRTs, as in TY projectors. If you do, your
projector may combine the images inter
nally with a single projection lens, or ex
ternally on the screen using three lenses.
With only one CRT (as in your computer
monitor or TV set), however, convention
al color CRTs (known as shadow-mask
CRTs) integrate the electron guns and
phosphors into one tube.
Another technique that is used to pro
duce color images with monochrome CRTs
combines monochrome fields sequential
ly to make each frame. Color filters that are
placed between you and your CRT screen
select red, blue, and green images that are
timed to appear when the proper filter is in
place. Instead of using one CRT with a
white phosphor screen, you can use a phos
phor that has sharply peaked emission at
wavelengths corresponding to each of the
desired primary colors matched with nar
row-band color filters. This approach pro
vides a great improvement in contrast.
A few manufacturers have developed
field-sequential displays with electroni
cally switchable color filters using liquid
crystal technology. These filters are often

MONOCHROME TO COLOR

called LCSe.1· (liquid-CJystal shutters) (see
figure I). To avoid flicker, the field-se
quential system must show each of the
three images in sequence within the time
allowed for a single frame. Thus, the field
rate must be three times higher than the
frame rate. Despite their ability to deliver
high-quality images, field-sequential col
or systems are not widely used because
they incur higher circuit costs and more
complex signal interfaces than do simul
taneous color systems.
A third technique of converting mono
chrome to color uses the CRT image to
control a separate spatial light modulator,
or LCLV (liquid-crystal light valve). In
effect, the light modulator is an electroni
cally controlled transparency containing
the image developed on the CRT screen.
Unlike direct-view CRTs and CRT pro
jectors, this CRT screen doesn ' t have to
produce light energy for viewing, or even
light of any particular color. In fact, as
long as it can be coupled efficiently to the
LCLV, the CRT image can essentially be
invisible.
Liquid-crystal panels are commonly
used in CRT-driven light valves. These
panels are usually continuous liquid-crys
tal cells coupled with a photoconductive
control layer. A CRT illuminates a photo
conductor, which in turn creates an image
in the liquid crystal. A separate projection
light source shining on the other side of a
liquid-crystal cell transfers the image to a
viewing screen (see figure 2).

LCLV: Simultaneous Color
Much of the original work done on LCLVs
was performed by Hughes Aircraft at lab
oratories in southern California. These ef
forts led to the introduction of its black
and-white projectors for the Mac shown
at the 1987 MacWorld Expo in Boston,
Massachusetts. In February, at the Info
com lnternational show in Washington,
D.C., some manufacturers introduced full
color projectors for TV and graphics.
Hughes Aircraft's breakthrough came
when its scientists used semiconductor
materials to fabricate the photoconductive
layers in the mechanism, a process that
yielded the fast response times and uni
formity needed for the display of high
quality motion video. Recently, Hughes
Aircraft formed a new company, Light
Valve Products (Carlsbad, CA), to exploit
this technology. The product is due to ship
late this year (see the photo).
Greyhawk Systems (Milpitas, CA), a
manufacturer of precision electro-optical
systems and devices, has equipped a small
high-resolution CRT with a fiber-optic
faceplate that serves as one side of a liquid
crystal light-modulator cell. The fiber-

CRT-DRIVEN LCLV PROJECTION LIGHT SOURCE
Monochrome
CRT

Polarizing
beam splitter

ll>ingle
projection lens

Screen

Photoconductor
Metal-halide lamp
Liquid crystal

Figure 2: Three high-resolution mo110chrome CRTs simultaneously pass images to
the liquid-crvstal cells through.fiber optics and the photoconductive layers. High
intensity red, blue, and green light obtained throughfiltersfrom the projection lamp
is modulated to produce three color images that are combined at the screen (one
channel is shown). (Courtesy rJj" Grey hawk Systems)

optic plate guides light from the CRT to
a photoconductive layer. This process
"draws" an image that controls the elec
trical drive to the liquid crystal. A series of
filters split light from a projection lamp
into primary colors. Each primary color is
modulated by its own LCD. This tech
nique produces a composite full-color im
age. Other firms, including Electrohome
(Kitchener, Ontario, Canada) and Xerox

T heLCScan
deliver high- quality
color images from
a monochrome CRT.

(Webster, NY), are reported to also be
working on this technology.
Many technical challenges must be met
before such a system becomes a practi
cal product. One goal is to prevent the
high-intensity projection source light from
contaminating the CRT light. Such con
tamination would lead to reduced image
contrast. Another goal is to obtain accept
ably fast response times for displaying
moving objects and video. Greyhawk Sys
tems and Hughes Aircraft claim to' have
solved these problems by using propri
etary processes and materials to fabricate

isolation layers between the LCD and
the CRT.
Other LCL V technologies exist that are
not CRT-driven, but they draw heavily on
CRT technology to pe1rnit direct writing by
an electron beam on a control surface. Tek
tronix ' s electron-beam-addressed LCLV
uses separate electron guns to write and
erase images on a liquid-crystal cell that is
mounted in a vacuum. This LCL V pro
jects images by using an external light
source and polarizers. To date, no prod
ucts that use this technology are available.
LCLVs produced by General Electric
(Syracuse, NY) and Gretag/Eidophor (Zu
rich, Switzerland) also use an electron
beam to write an image. However, they
write on an oil film (rather than a liquid
crystal) and use external light sources to
project bright, large images.

LCS: Field-Sequential Color
At about the same time that microcom
puters made their appearance, researchers
in the U.K. proposed an electronic equiv
alent to the color wheel that was based on
liquid-crystal technologies.
Before display-equipment designers
could use the LCS in practical applica
tions, it had to be made large enough to be
used in a direct-view display. It also had to
switch on and off quickly for flicker-free
field-sequential operation without leaving
ghost images. And it had to transmit light
efficiently to be bright enough for viewing
in normal light.
Tektronix Laborato1ies (Beave11on, OR)
addressed the issue. By the mid- l 980s, it
had finished development of a fast-switch
ing liquid-crystal panel called the pi-cell.
High contrast and high resolution were the
JULY 1992 • B Y T E
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Inside the Series
300 projector,
light.fi·om the
Xe11011 arc lamp is
.filtered to remove
the ultraviolet
a11d hot i11frared
waves. The
remai11i11g "cold"
light is the11 split
illfo primwy
colors a11d
directed illfo the
color cha1111els.
(Courtesy of
Hughes light
Valve Products)

strong points of this new technology,
which first appeared in Tektronix logic
analyzers.
Other applications then fell nicely into
place. Kaiser Electronics (San Jose, CA)
considered field-sequential color to be a
natural option for cockpit displays. CRT
displays are inherently more versatile than
the mechanical indicators that they re
placed. Thus, in its displays for the F-18
aircraft, Kaiser used LCS technology to
produce multifunction displays that adapt
to the task at hand. They also provide high
contrast and saturated color for viewing
in a brightly lighted cockpit.
If field-sequential color is an old idea,
then so is using the stroke-written, or vec
tor, display in which the CRT electron
beam is directed along a precise path
rather than using the more common raster
display fom1at. But the vector display uses
time efficiently, producing a brighter dis
play than is possible in a raster scan. Kai
ser has been able to tune the LCS switch
ing time to optimize light output in each
color.
Over the long term, a CRT's physical
bulk can prove awkward in avionic cock
pits. Richard Hockenbock, general man
ager of the Tektronix avionic displays busi
ness unit, suggests that LCS is an interim
technology that will last two to three years
for avionic use, after which flat panels will
take over.
Two primary colors (red and green) and
a mixed color (yellow) have been adequate
for color-coded displays, such as test equip
ment and avionic displays. But extension
of the technology to three primary colors
has proven difficult, and acceptance has
been further hampered by the problems of
interfacing field-sequential displays to ex
isting TV and video standards. The situa
tion may be improving. In 1991, at Wescon
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(San Francisco, CA), Tektronix introduced
a 9-inch-diagonal full-color monitor and
a series of separate full-color shutters in
sizes from I to 19 inches diagonal.
Simulating a view of the real world (a
goal of virtual reality) becomes a more
practical process when the view includes
high -quality images. Fake Space Labs
(Menlo Park, CA) has used LCS technol
ogy to produce high-resolution moving
images in small, head-mounted displays.

Status and Potential
Now that addressability beyond 640 by
480 pixels is becoming common for PC
and Mac displays, and with HDTV on the
horizon, people are becoming more aware
of the limitations of conventional CRT
based color displays. Shadow masks and
patterned phosphor screens are up against
seemingly insurmountable physical bani
ers. Discrete-element LCD flat panels are
making impressive inroads at lower lev
els of addressability. But this technology
also appears to be pushing against physical
limitations, as manufacturers pack more
and more pixels per square inch into their
displays.
This changing environment makes shut
ter-based displays an attractive return to
basics without the fabrication problems
of discrete-element display screens. Also,
advances in circuit design and fabrication
methods make it easier to construct a cost
effective field-sequential switching sys
tem, even if you must adapt the interface to
an existing display standard. And the large
area LCS should benefit from some of the
advances in manufacturing technologies
that are being applied to other liquid-crys
tal devices.
Full-color LCS displays are a recent de
velopment that draws from continuing re
search into materials, manufacturing pro

cesses, and electronic circuitry. And the
electronic circuitry for a field-sequential
display is not likely to be a problem in a
new product design . So far, neither the
LCLV nor the LCS has achieved wide use,
yet their potentials appear to be strong in
the absence of any serious competing tech
nologies.
The LCS can deliver high-quality, high
resolution color images from a mono
chrome CRT in any application that can
accommodate the CRT's space and power
requirements. Thus, the LCS is a poten
tial contender for use in small-screen desk
top equipment. Perhaps it will be the tech
nology that provides photographic-quality
displays in products for home, school, and
business, whether for personal computers
or for multimedia workstations.
The LCL V can take over when you
need larger image size or higher bright
ness-for instance, for group viewing in
business workgroups or theatrical settings.
New applications include virtual reality
and electro11ic ci11ema, a process that al
lows high-quality motion pictures to be
distributed electronically to your local
movie theater.

It Won't Be a Gray World
By departing from conventional CRT us
age, the two techniques described here per
mit the CRT to operate in its most effective
monochrome mode. The burden of pro
viding brightness and color is shouldered
by other components (i.e., the LCS and
the LCLY).
The good news is that there is hope that
these specialized components, although
they embody highly developed materials
and process technologies, may eventually
be relatively inexpensive to manufacture.
Someday these spatial light modulators
may even become available at your f1iend
ly radio parts store.
It's been said that the shadow-mask col
or CRT is one of the most complex prod
ucts ever mass-produced . Yet color TY
sets are one of the few products whose
prices have not increased in over two de
cades. You can expect the consumer elec
tronics industry-particularly as it evolves
to include personal computers and relat
ed new products-to drive down the cost
of these new display technologies into a
range that all of us can afford.•

Joe Hallett is a busi11ess co11sultallf who
specializes in e11gi11eeri11g and busi11ess
development of display products. The In
ternational Commu11icatio11s Industries
Associatio11 recently published his book
LCD Projection Panel Selection Guide.

You ca11 co/lfact him 011 BIX c/o "editors "
or 011 Appleli11k at X2260.
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Processor/MHz

Z•SPORT

Z•NOTE

Z•STATION
ISA
EISA

Z•SERVER
EISA

i386"SX/25
i486°SX/20

i386SL/20

i386SX/25
i486SX/20

i486SX/25

i386SL/25

i486SX/25 i486DX2/50
i486DX/33

i486SX/25

Storage

Memory
(Stanclard/ Max)

Video

60, 85, 120MB"

2/ 8MB"

Integrated
C-Onnectlvlty

Upgrade Options

60, 85, 120MB"

120, 200, 400MB
80, 120,
200, 400MB

2-4 ' / 12MB

4/ 64MB

VGA display up to 64 gray
scales or active matrix color

Integrated SVGA@ 1024x768

4- 8" / 128MB

i486DX/33
i486DX/50

300, 400, 500MB"
(up to eight)
4- 8 ' / 192MB

4/12MB"
VGA display up to
64 gray scales

Pre-Installed
Operating Systems

i486SX/20
i486DX/33

MS-DOS 5.0 with APM

N/A

resolution with 16 colors.

Upgradeable to 256 colors.

Upgradeable to 256 colors.
MS-DOS5.0'

MS-DOS 5.0 with APM,

MS-DOS5.0

Microsoft Windows 3. 1

Microsoft Windows 3.1

Novell NetWare, Microsoft

Novell NetWare , Microsoft
LAN Manager, Banyan

Novell Net Ware, Microsoft

VINES client shells
pre-installed

VINES, SCO'" UNIX""'

L AN Manager, Banyan
VINES client shells
pre-installed
Memory, HOD, Coprocessor

Integrated SVGA@ I 024x768

resolution wi th 16 colors.

Video display, Memory, BIOS,
HOD, FOO, Coprocessor

LA N Manager, Banyan

CPU, Memory, BIOS. FOO,

CPU, Cache, BIOS, HO D,
HOD, Coprocessor, OverDrive'" FOO, Coprocessor, OverDrive
processor, Windows accelerator processor, SCSI streamer and
DAT tape drives, CD-ROM
module (WAM), SCSI module,
SCSI tape backup, hard dri ve

drive, LAN boards, Serial
port boards

Mouse

Opt ional

Logitech"' 'ltackMan•

Microsoft l wo-button

Optional

N/A

N/A

Portable

Battery Life

Weight
Optional
Peripherals

2 or 2.5 hours under
APM '

4-1 O hours under Premier
System Management'"
(Y, less in color)

6 or 6.2 lbs:

5.9 or 6.5 lbs:

N/A

N/A

AT Docking Un it

REA DYDESK

N/A

N/A

3 slots ATcompatible

port replicator

2 half-height drive bays
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STATE OF THE ART

HDTV IS COMING
TO DESKTOP
Anew world of high-performance monitors
and image-processingsoftwaretools is openingup
BERNARDJ.LECHNER
ill the coming of HDTV affect per
sonal computer and workstation
users? You bet it will. The advent
of HDTV will make new technol
ogy available to the computer world, and it
will generate new applications for personal
computers and workstations as they are
used to create and process HDTV images.
You will benefit from HDTV technology
with sharper images and new image-pro
cessing techniques, but you'll need more
memory, faster hardware, and better dis
plays.
The present NTSC color-TV standard
was introduced and adopted a quarter of a
century before the personal computer ar
rived. The new HDTV standard is devel
oping in a different world, and standards
bodies must consider the impact of their
work on the millions of computers now
being used. The FCC plans to choose an
HDTV standard for terrestrial broadcast
before the end of 1993, and HDTV re
ceivers and broadcasting will be available
as early as 1995.

W

Image Processing and the Computer
The worlds of NTSC TV and the personal
computer are interacting at an increasing
ly freq uent rate. You can load standard
NTSC images into your computer and pro
cess them to the limits of your imagina
tion and creative skill and yo ur system's
power and memory. HDTV will expand
your capability for such creative activity.
You will be able to take images from
TV sources (both NTSC and HDTV) and
move them to and from print media with
greater ease, and you'll have more pow
erful tools at your disposal. Also, you will
be able to generate and process images for
HDTV broadcast, film production, and a
ILLUSTRATION: AON CHAN © 1992
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PREDICTING THE CURRENT FRAME
b) Current frame

a) Previous frame
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the wide-screen 16-to-9 aspect ratio. A 19
inch diagonal personal computer monitor
with this aspect ratio would display two
8Y,- by 1 I-inch pages side by side at 80
percent of the full size. You could display
12 columns of a spreadsheet instead of the
usual nine.
Two of the proposed all-digital systems
use a display-pixel-sampling lattice of 720
by 1280 pi xels. A third system uses a lat
tice of 960 by 1408 pixels, and a fourth
system provides two options: 960 by 1440
pixels or 810 by 1440 pixels. At 8 bits per
pixel for each of the RGB components,
the memory required to store one com
plete image ranges from 2.76 to 5.96 MB,
compared to 0 .92 MB for a VGA image.
(See the table.)

16

Pixel Geometry
By finding the best match from nearby blocks in the previous Fame (a), the receiver
predicts the position of blocks ofpixels in the currentji·ame (b). Note that block 2
in the current frame best matched a block below and to the left in the previous ji·ame,
indicating motion upward and to the right in this region of the image.
multitude of multimedia and desktop video
publishing applications.

porate peaking circuits to enhance edges in
the image. ·

TV Receiver Requirements

HDTV Technology Applied
to Personal Computers

Does this mean that you will be connecting
an HDTV receiver to your personal com
puter or workstation? Probably not. The
design requirements of TY receivers differ
significantly from those of computer mon
itors.
TV receivers are overscanned to avoid
black borders; computer monitors are un
derscanned to avoid losing information.
The smallest HDTV screens will measure
about 36 inches diagonally, too large for
typical desktop applications. In addition,
monitors are designed for high resolution
and high contrast, sacrificing peak bright
ness, while TV receivers have high peak
brightness and sacrifice contrast and reso
lution. Furthermore, TY receivers incor-

El\ITE

ACTION SUMMARY

With the probable approval of a

HDTV requires significant improvements
in CRT technology (e.g., improved reso
lution and convergence), and HDTV CRTs
will have a wide-screen 16-to-9 (width to
height) aspect ratio instead of the present
NTSC 4-to-3 standard. With this improved
technology, you will have computer mon
itors with improved performance and/or
lower cost.
HDTV receivers will consume a great
deal of memory; receivers will most likely
include two or more video-frame stores,
each one requiring as much as 2 MB of
DRAM. Additionally, HDTV receivers
will use extensive blocks of DSP (digital
signal-processing) circuitry, running at
speeds of 25 to 75 MHz. The improved
technology and reduced costs resulting
from the technology's use in high-volume
consumer products will spill over and be
applied to personal computers and work
stations.

digitally based HDTV standard
in 1993, HDTV will help bring
a new generation of high-per
formance monitors and soft
ware tools to personal com
puter users.
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Proposed HDTV Systems Compete
Four of the five proposed HDTV systems
are all-digital. The images are not only
processed digitally in the studio or home
receiver but are also transmitted over the
air in digital form. The fifth competing
system is based on analog transmission,
and I will not discuss it in detail in this ar
ticle.
All the proposed systems are based on

For computer image processing, logically
square pixels offer a clear advantage: Im
age rotation and scaling are computation
ally easier with square pixels. However,
when displayed on a CRT with discrete
raster scanning lines, a logically square
pixel-sampling lattice results in displayed
pixels that are perceived as being about
20 percent taller than they are wide.
Why the discrepancy between logical
and perceived pixel geometry? Because
TV uses discrete scanning lines; the verti
cal resolution of a TV image captured by a
camera and displayed on a CRT is reduced
to less than the number of original image
scanning lines (the ratio of displayed lines
to original lines is typically 0 .8 to 0.9 on a
modem HDTV CRT display). The factor
applied to account for this is known as the

Ke/I factor.
Like the VGA display standard, the 720
by 1280-pixel format and the 810- by
1440-pixel format provide logically square
pixels. On the other hand, the 960- by
1408-pixel format and the 960- by 1440
pixel format result in perceptually square
pixels when displayed on a full-bandwidth,
high-resolution CRT monitor.

Digital Transmission
and Data-Rate Reduction
The 720- by 1280-pixel systems transmit
59.94 complete images per second using
progressive scanning in the camera and
display, yielding a data rate of 1.33 gigabits
per second. The 960- by 1408-pixel system
and the 960- by 1440-pixel system transmit
29.97 complete images per second using 2
to-1 interlace signals, giving a data rate of
about 1 Gbps.
How can you transmit such high data
rates through a standard 6-MHz TV chan
nel? By using sophisticated digital-modu
lation techniques, a 6-MHz channel is able
to support a data rate of about.20 Mbps.

HDTVIS COMING TO DESKTOP

·- LI~~~~~~~~~~~~~~~-P_R_o_P_o_s_E_D_H_o_r_v~s_v_s_r_E_M_s~~~~~~~~~~~~~~---'
Some ofthe important characteristics of the four all-digital HDTV systems proposed for the U.S. terrestrial broadcast TV
standard. This data is based on information provided by the proponents to the FCC Advisory Committee on Advanced
Television Service and is subject to change as the current test program proceeds.
ATVA
(American Television
Alliance) and
General Instrument

Zenith Electronics
and AT&T Bell
Laboratories

A TRC (Advanced TV
Research Consortium),
Thomson Consumer
Elect ronics,
Philips Cons umer
Elec tronics, NBC,
David Sarnoff
Research Center, and
Compression Labs

ATVA
and MIT

System
Total lines per frame
Frames per second'
Interlace
Horizontal scan rate (k Hz)
Pixel-sampling lattice

Digicipher
1050
29.97
2 to 1
31.469
960 x 1408

DSC-HDTV
787.5
59.94
1to1
47.203
720 x 1280

AD-HDTV
1050
29.97
2to1
31.469
960 x 1440
or 810 x 1440

ATVA-P
787.5
59.94
1to1
47.203
720 x 1280

Sampling frequency (MHz)
Compression
algorithm

53.65

75.3

54

75.3

Motion-compensated
transform coding

Motion-compensated
transform coding with
vector quantization

Motion-compensated
transform coding
(MPEG-based)

Motion-compensated
transform/sub-band
coding

32 QAM2 with
16-QAM option

2-level and 4-level
vestigial sideband

Spectrally shaped
32 QAM with
16-QAM option

16QAM

Proponent
organiza tion

RF modulation method

1 All but the Zenith/AT&T systems provide a 24-frame-per-second mode for program material originated on motion-picture film .
2 OAM =quadrature amplitude modulation.

However, to transmit information at I Gbps
on a 20-Mbps channel, you have to com
press the information by a factor of about
50 to I.
How can you do that? First, you can
discard infonnation that is psychovisually
unnecessary: that which can't be seen. Be
cause the human eye is much less capa
ble of resolving color detail than bright
ness detail, the first step in all the proposed
HDTV systems is to convert the RGB rep
resentation of an image to a luminance
(i .e., brightness) signal and two color-dif
ference signals. The system subsamples
the color-difference signals at a ratio of 2
to I (in most cases), both vertically and
horizontally. You retain on ly one-quarter
of the pixels for each color-difference sig
nal, reducing the transmitted information
by a factor of two.
Next, you take advantage of the fact that
typical TV images contain redundant spa
tial and temporal information. For exam
ple, if a p011ion of an image doesn't change
from one frame to the next, you don't need
to repeatedly transmit the pixels for that
part of the image. You merely send them
once and then tel I the receiver to repeat
them.
Even for parts of the image that move,
you can reduce the information that has
to be transmitted by telling the receiver

where in the previous frame groups of pix
els in the current frame came from and
what small changes they have undergone.
By breaking the image down into small
blocks, you'l Ifind that for each block in a
frame there is a nearly identical block in
the next frame that is displaced horizon
tally and vertically from the present block.
These displacements are coded and trans
mitted as motion vectors, enabling the re
ceiver to predict the next frame from the
present frame (see the figure).
Because the prediction of what the next
frame will be won't be exact, you should
compare the predicted frame with the real
frame and transmit the difference signal.
The motion vectors and the difference sig
nal can be transmitted with fewer bits than
the whole next frame would require. To
get the receiver stai1ed when you first tune
to a channe l, to accommodate the scene
changes, and to prevent an accumulation of
enors, you should periodically send a com
plete frame without relying on prediction
information.

Analysis a nd Implementation
The next step is to transform the repre
sentation of the image in a frame block by
block from the pixel domain to the spa
tial-frequency domain. Here, yo u typical
ly use 8-by-8 blocks of pixels. This trans

formation leaves you with an 8-by-8 ar
ray of 8-bit coefficients, but if you arrange
them in the order of increasing spatial fre
quency, you'll find long runs of zeros in
most images. Then you can use run-length
coding to reduce the number of bits you
must transmit.
Because the number of recognizable
brightness levels decreases with increasing
spatial frequency, you can use fewer than
8 bits to quantize the higher-frequency co
efficients more coarsely, reducing the num
ber of bits that must be transmitted. Final
ly, you can represent frequently occurring
coefficient values with short code words,
and less frequent ly occurring values with
longer code words.
Applying all the foregoing enables you
to achieve the required data-rate com
pression on average. But the instantaneous
data rate is no longer constant. For a sim
ple picture with little or no motion, the
instantaneous data rate will be low, but
for complex pictures with lots of fast mo
tion or at scene changes, the rate can sud
denly become high.
How do you deal with this varying data
rate? You use a buffer, writing into it at
the variable rate produced by the coding
process and reading out of it at the fixed
maximum transm ission rate of the channel.
This works nicely most of the time. But
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Circle 68 on Inquiry Cord.

Just Add Code.

32-Mt protected-mode Fortroll

Your Fortran code is important. Trust it to the
company that has been writing award-winning
Fortran language systems for 25 years.
(800) 548-4778

Fortran is our forte
(702) 831-2500 • Fax: (702) 831 - 8123 • P.O. Box 6091 • Incline Village NV 89450

occasionally, when there is a complex
scene with fast motion or at a scene change,
the buffer can be in danger of overflowing.
If you truncate the input to the buffer, you
produce undesirable major picture arti
facts.
When you discoverthat the buffer is in
danger of overflowing, you should selec
tively discard the image information that is
psychovisually least necessary. There is a
delay in the eye's perception of fine de
tail in newly presented images, such as in
scene changes. If the first frame or two
are not at full resolution, you won't no
tice it. The eye can also be fooled in scenes
with rapid, complex motion. Although the
eye will track fast-moving foreground ob
jects, some loss of background resolution
will not be bothersome.

The MPEG Standard
One of the systems proposed for HDTV
broadcast makes use of an extension of the
MPEG (Moving Pictures Experts Group)
standard to accomplish the compression
I have just described. Because the MPEG
extension is an international standard that
is likely to be extensively applied to com
press images for storage and transmission,
especially in the computer world, it would
be a good basis for the U.S. HDTV stan
dard.
The MPEG standard is based on a lay
ered structure that makes it easy to transfer
images between media at various levels
of the coding process. The structure makes
it unnecessary to go all the way down to
the transmitted bit stream or all the way
up to the reconstructed picture.

A Profound Effect
HDTV technology is going to have a pro
found effect on personal computers and
workstations. The development of HDTV
hardware will result in improved perfor
mance and lower cost for CRT-based com
puter and workstation displays, as well as
improvements in memory and DSP tech
nology.
Assuming that the FCC adopts a digital
standard for HDTV that is interoperable,
flexible, and extensible, it will be possi
ble for personal computers and worksta
tions to easily capture and process, as well
as create, HDTV images. A new world of
high-resolution image-processing appli
cations will open up, embracing many me
dia, not just broadcast HDTV.•

Bemard J. Lechner is a consultant based
in Princeton, New Jersey, who specializes
in TV and video display systems. He was
a member of the staff at the RCA David
Sarnoff Research C enterfor 30 years. You
can contact him on BIX c/o "editors."
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1\vowa sto rant atree
for lob Releaf

Now there are two ways you
can plant a tree for Global ReLeaf.
You can dig in and do it yourself.
Or, you can pick up the phone and
dial 1-900-420-4545.
You see, even asingle tree
can make an important difference
in the kind of world we live in and
the kind of future we leave behind.
Trees provide shade, help keep our
air and water clean, and reduce

heat-trapping C02in the earth's
atmosphere, which is a major
factor in global warming.
That's why we've made it
easyfor you to do your part for
Global ReLeaf. When you call our
special Action Line, the $5.00
charge actually pays for pl~nting
a tree while supporting Global
ReLeaf action across the country.
And, we'll also rush you detailed

information on Global ReLeaf.
So, pick up the phone and start
planting. Earth needs all the trees
you can plant. And that's whywe
need you.

1-900-420-4545
Citizens caring/or trees &forests since 1875
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STATE OF THE ART

DISPLAYS:
THE HUMAN FACTOR
Recognizing how human vision operates is key
to creating outstanding displays
BERNICE E. ROGOWITZ

hroughout history, people have cre
ated devices for representing, com
municating, and displaying informa
tion. Some technologies, such as
printing, have developed over centuries
and evolved a symbiotic relationship with
human visual capabilities. Electronic dis
play technology, on the other hand, has
evolved at a frantic pace. It's being helped
along in its evolution by the application
of research into the human visual system.
There are many requirements to be met
to obtain good image quality in electronic
display systems. You need to create im
ages with sufficient luminance and con
trast without causing display flicker. For
color displays, you must choose colors ef
fectively and ensure that the infonnation is
interpretable. For TFT (thin-film transis
tor)/LCD monitors, you must minimize
the effects of spatial sampling and decide
how best to tile the red, green, and blue
color pixels. You need to minimize the
noise in halftone printing and choose al
gorithms that achieve good image com
pression without compromising visual
quality. With newer, more advanced tech
nologies (e.g., head-mounted displays),
you must understand how to create a con
vincing impression of depth.
These questions are all technology-ori
ented, but all hinge on the perception of
the human observer. How do you process
luminance, contrast, motion, and color?
How do these mechanisms constrain your
choices of how to capture, sample, com
press, and display information?

T

The Human Visual System
Vision is mediated by a system of neural
pathways beginning in the eye and ex
tending throughout the brain. Light enters
ILLUSTRATION: RON CHAN © 1992
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designing a display involves more than
simply understanding questions of image
quality and detectability-it involves un
derstanding how you seek out, understand,
and use information.

Luminance Perception

Vou can control an IEEE-488 (HP-IB, GP-IB 488.2}
device with our cards cables ana softWai:e
for the PC/AT/386, EISA Micro Channel
.~ , ana Maciratosn II. ¥ou get fast hardware
and softWare su ort for all the

lllcto Clllilnil la. -

ol 1811

the eye through the pupil, which modu
lates light in much the same way an aper
ture does on a camera.
Two lenses focus the light on the back
of the eye: a fixed lens (the cornea) at the
front of the eye and a variable-focus lens
(the lens) inside the eye. An irregular array
of photosensitive cells, or photoreceptors

El\JTE

ACTION SUMMARY

Because the information you
gather with your eyes is con
veyed to over 60 percent of
your brain, effective display
technology requires an intimate
understanding of the human
vision system. How the human
eye works plays a key role in a
broad range of problems con
cerning the acquisition, pro
cessing, and display of spatial,
color, and temporal informa
tion.

196 B Y TE • JULY 1992

(called rods and cones), line the back of
the eye and detect the pattern of excita
tion caused by the light. The photorecep
tors are not evenly distributed but are most
dense in a small region called the fovea.
Spatial resolution, or acuity, is best in
the fovea and decreases as you move away
from central vision into the periphery. The
neural connections in the periphery, how
ever, pool information from many recep
tors, providing greater sensitivity than the
receptors in the fovea. As amateur astron
omers know, you can often see the excita
tion from a dim star peripherally-but not
foveally. Furthermore, although the central
visual system has better spatial resolution,
the peripheral system has better temporal
sensitivity.
Thus, even in the retina, researchers
have found different visual mechanisms
or pathways. Recent research has high
lighted even more pathways. For exam
ple, one such pathway goes from the eyes
to the superior colliculus, which controls
eye movements and directs your gaze
quickly to movement detected in the pe
riphery of your vision. This same nucleus
of cells also receives inputs from the au
ditory system and, in the same way, di
rects your eyes to loud sounds.
Information from the eyes eventually
reaches over 60 percent of the brain, pro
viding input to memory, decision making,
and concept-formation processes. Thus,

The human visual system is sensitive to a
large range of light intensities, from a flash
of light containing just a few quanta to
light a trillion times more intense. At any
one time, however, you are sensitive only
to a small range of intensities, and the vi
sual system adjusts this dynamic range to
match the ambient light. You can see this
process in operation when you enter a dark
movie theater. At first, everything looks
dark and formless, but as the neural pro
cesses reset the visual system's dynamic
range, a full range of intensities gradually
becomes apparent.
Luminance perception provides a simple
example of how the visual system pro
cesses and encodes information. If you in
crease luminance in equal steps, you find
that the apparent brightness of these steps
doesn't increase linearly. In fact, to cre
ate a set of luminances that looks like equal
steps of brightness, you must present a se
ries of geometrically increasing values.
Something like a diminishing-return func
tion is at work in the perception of lumi
nance. Jacques Roufs of the Institute for
Perception in the Netherlands recently
wrote about the importance of this lumi
nance nonlinearity (called the gamma func
tion) for image quality. Roufs 's work is
now a fundamental part of many quantita
tive models of human vision and image
quality (see reference I).

Spatial Vision and Image Quality
Another important concept for display
technology is contrast. The ability to read
text, for example, depends mainly on the
luminance ratio between the characters
and the background. Knowing the contrast
between two regions of the visual field,
however, is not enough to fully character
ize contrast sensitivity.
In the 1950s, an RCA TV engineer by
the name of Otto Schade measured how
contrast sensitivity depends on the spatial
distribution of bright and dark regions. He
measured the minimum contrast required
to detect grating patterns of varying spatial
frequency. His classic result shows that
people are most sensitive to luminance
modulation, or contrast, at two to four cy
cles per degree of visual angle and that
this sensitivity drops off for higher and
lower spatial frequencies.
This relationship has been important in
image compression. The idea is to devote
the greatest bandwidth to ranges of spatial

Circle 27 on Inquiry Card.
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frequency where people are most sensitive
and compress the image in ranges where
they are least likely to detect the change.
Another application, commonly used in
digital halftoning, is to hide the sampling
noise in regions where people are least sen
sitive and are unlikely to detect it.

Fixing Flicker
The spatial information on a display is
modulated in time, depending on the re
fresh rate of the CRT, the persistence of the
phosphor, and the interlace pattern of the
fields. When the temporal modulation
gives rise to the perception of temporal
intermittence, it is said that the display
"flickers." Perceived flicker also depends
on the luminance and size of the display
and whether you look at the screen direct
ly (i.e ., foveally) or out of the corner of
your eye (i.e., peripherally).
Several researchers have proposed meth
ods for evaluating display flicker. In our
lab, my colleagues and I developed a meth
od of evaluating how display parameters
contribute to flicker (see reference 2). Mea
suring a wide range of display parameters
for each display, we were able to develop
a model characterizing perceived flicker
as a linear function of five key display pa
rameters: luminance, refresh rate, inter
lace mode, phosphor persistence, and col
or. This equation lets display designers
predict the level of perceived flicker and
evaluate the costs or benefits of various
display design changes.
This work shows how interlaced and
noninterlaced displays compare in pro
ducing perceived flicker. Two predictions
are plotted in the figure on page 198. If
the amount of perceived flicker depended
on the number of times a field was updat
ed, a 55-Hz/l I 0-Hz (frame rate/field rate)
interlaced display would appear to flicker
as much as a 110-Hz noninterlaced dis
play (top curve). If interlaced display flick
er depended on the frequency of the odd or
even fields, the 55-Hz/l l 0-Hz display
would appear to flicker as much as the 55
Hz display (bottom curve). The result is
close to the split-the-difference line.
All other display parameters being
equal, a 55-Hz/l I 0-Hz interlaced display
appears to flicker as much as a 78-Hz non
interlaced display. This result is important
because display cost closely follows the
field rate. Thus, a 55-Hz/l I0-Hz inter
laced display will cost a lot less than a 78
Hz noninterlaced display.
Perceived flicker increases linearly with
the logarithm of luminance, which means
the brighter the display, the more it ap
pears to flicker. On the other hand, acu
ity, although dependent on luminance, is
mainly dependent on contrast, the ratio
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between the luminance of the characters
and the luminance of the background. A
good solution would be to decrease over
all luminance without decreasing contrast.
An inexpensive way to achieve this ef
fect is to use a display with a low-trans
missibility faceplate. With such a face
plate, light emitted from the phosphors
passes through the neutral-density glass
once, but light striking the screen passes
through the neutral-density glass twice
once on the way in, and once on the way
out. The result is decreased overall lumi
nance and increased contrast.

Color Concepts
The first stage of the human color-recog
nition system is mediated by three popu
lations of photoreceptor cones in the reti
na that can be thought of as broadband
filters tuned to three ranges of wavelengths.
Sometimes these are referred to as blue,
green, and red cone mechanisms, but this
is a misnomer for two reasons. First, each
color photoreceptor cone mechanism by
itself is color-blind. The hues you see de
pend on the relative outputs of the three
cone types. Second, although the short
wavelength mechanism peaks at a wave
length you would call "blue," the green
and red mechanisms are largely overlap
ping and peak at a wavelength you would
call "yellow."
This trichromatic system makes possible

both color TV and color displays. Because
the color you see depends on the pattern of
activity across the three mechanisms, it's
possible to create any color with only three
signals. This system of three color-sensi
tive filters produces the great range, or
gamut, of colors you see.
But what about color-blind people?
How do you select colors that won't hand
icap them? A good rule of thumb is to
make sure that the distinction you want to
make has both a color and a luminance
difference. Thus, even if someone can't
use color cues to see the distinction you
want to show, there is a redundant lumi
nance cue. For example, it would be a good
practice to make all the spelling errors that
.have been identified by a spelling checker
appear both red and bright on the screen,
rather than just one or the other, as many
programs now do.

Luminance and Color
By adjusting the background and fore
ground colors on a display, you discover
that some color combinations produce un
readable text. Yellow characters on a white
background, for example, are indecipher
able, but yellow on a wide range of other
colors looks fine. This is because our visual
systems process color and luminance dif
ferently. You can detect fine spatial vari
ations in luminance but only coarse spatial
variations in color. Detecting yellow text
JULY 1992 • B Y T E
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Conversely, a beautiful full-sky sunset can
look wan and flat in snapshots.
In my judgment, this phenomenon is
why most nature photographers prefer
slides, which can be projected onto a large
screen, providing a suitable stimulus for
the color mechanisms. In addition, I think
this factor leads the proponents of projec
tion technologies and HDTV to believe
that the images these technologies pro
duce are better than the images produced
by other technologies, even though the
spatial resolution of those images may not
compare to those of other technologies.
Another application of this information
is for windowing environments. Because
windows tend to be large, you can easily
see small differences in hue. It's not nec
essary to use jarring, saturated colors to
distinguish between windows. Subtle vari
ations in window color should be adequate.

Device-Independent Color
25/50

30/60

35/70

40/80

55/110

Interlaced refresh rate (frame rate/field rate)

All units are in hertz.

Data from flicker-matching experiments shows that the perceil'ed flicker of a nonin
terlaced display is equivalent to 0.702 times the field rate of an interlaced display, all
other variables being equal. Thus, a 55-Hz 1110-Hz (fi·ame rate/field rate) display
appears to flicker as little as a 78-Hz noninterlaced monitor.
on a white background is difficult because
there is little difference between the lumi
nance of the text and that of the back
ground. Because the luminance mecha
nism has high spatial reso lution, it has
nothing to work with. The spatial fre 
quency of the tex t is beyond the spatial
resolut ion limits of the color system, so
you see something yellowish but can ' t
make out the text. This phenomenon also
holds true for dark-blue text on a black
background or for any situation where the
fore ground and background of a high-res
olution image are isoluminous.
High-resolution images require lumi
nance variations, which can be colored lu
minance variations. For example, a bright
foreground color on a dark background
color would be detectable. This knowl
edge can be useful in solving some prac
tical problems. For example, Al Ahumada
and Heidi Peterson of NASA and IBM Re
search, respect ively, recently showed that,
for image compression, you can treat the
red, green, and blue planes of a colored
image as if they were simple luminance
images, ignoring the hue completely, and
arrive at appropriate coefficients for the
quantization matrix (see reference 3). De
tection of high-resolution images depends
198 B Y T E • JULY 1992

only on luminance.
Other compression schemes make use of
another property of spatial frequencies:
The range over which the luminance sys
tem operates is greater than the range over
which the color mechanism operates. Thus,
in coding information, less bandwidth
needs to be devoted to color.
This concept is fundamental to several
standard image-coding schemes (e.g., YIQ,
or I um inance-chrominance) and explains
how it was possible for TV engineers to
add color to black-and-white TV technol
ogy. The bandwidth required to transmit
full color was so small that information
cou ld be squeezed between the bands car
rying luminance information. Compres
sion schemes that devote most bandwidth·
to luminance and a smaller bandwidth to
color information can achieve higher im
age qual ity with fewer bits.
In focusing on high-resolution issues,
you shouldn't forget that color mecha
nisms are especially sensitive to low spa
tial frequency (i .e., large areas). Anyone
who's ever used a pale-salmon-colored
paint to cover a large wall knows that the
larger the area, the more saturated and in
tense the color looks. On a large wall, the
pale salmon can look like a mango frenzy.

An important area emerging in display
technology is the creation of color images
that look comparable when displayed on a
CRT display, projected onto a screen, or
outputted from a printer. One critical fac
tor in achieving this goal is the calibration
of your output devices.
Characterizing an image in tenns of the
DIA value sent to the red, green, and blue
electron guns doesn't let you control the
color unless you know the luminance-re
sponse function for each of the primary
colors of your display. Measuring these
functions is straightforward, and once you
have perfo1med this computation, you can
express the chromaticities of your image
in terms of a number of standard metric
spaces and manipulate the colors in sys
tematic ways. But be careful. These red,
green, and blue values are luminance val
ues, not DI A values. If there isn't a linear
transformation between your DIA values
and your luminance values, the transfor
mation will be uninterpretable.
The second aspect of achieving device
independent color comes after the indi 
vidual devices are calibrated and you want
to transfonn color information from one
device to another. Often the standard trans
formations are impossible to perform, be
cause the printer and the CRT operate at
different luminance levels and the range
of available colors decreases at low lumi
nance levels. Also, the color pigments or
phosphors may create different gamuts of
colors that are not fully overlapping.
To date, technologists have made vari
ous simplifying assumptions when trying
to match output across devices, selecting,
for example, the closest available color.
But should that color be closest in hue,
saturation, lightness, or all three? Should
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OPrlON, IT'S A
virtually "jumpstarts" the
NECESSITY "
system to determine what's
Bill O'Brien, PC Magazine
wrong. And, when your
printer isn't working, you
won't know whether it's the LPT port, cable, cr printer
without hardware, like our loopback plugs (which
together with our software completely test the COM
ports).

THE 5 MINUTE SOLUTION TO
FLOPPY DRIVE FAILURE

PC DIAGNOSTICS MADE EASY

To provide you acomplete troubleshooting resource,
Service Diagnostics is offered in single modules or in
"kits." Components include; CPU-specific software
(PC, XT, AT, 386/486, PS/2), ROM POSTS (PC, XT,
AT) and floppy alignment disks (3.5" and 5.25")
All the Service Diagnostics software modules are
available in self-booting versions for use with non
DOS operating systems like UNIX.
Service Diagnostics is powerful and flexible.
Hundreds of tests can be performed on your mother
board, memory, video, COM ports, floppy and hard
drives, printer, and more. CALL for a customized
quote on the kit thafs right for you!
Circle 110 on Inquiry Card (RESELLERS: 111 ).

SLASH HARD DISK
SET·UP TIME
If you install, upgrade, or maintain hard drives, then
you need DiskBase"'. It'll save you boat-loads of
time and money by putting the exact hard disk
information you need at your fingertips ... whenever
you need it.
Di skBase reveals 12 technical specs onover 2500
hard disk drive models and 8 technical specs on over
220 controllers. Once you've located the correct hard
disk model, you can instantly bring up alisting of all
compatible controllers. CALL for current pricing!

• Toll Free Tech Support
• 90 Day Money Back Guarantee
• Federal Express Shipping

CALL(800)683-6696
FAX (813) 443-6603 • lnt'I (813) 443-1331

nIANDMARK
RESEARCH INTERNATIONAL CORPORATION
703 Grand Central Slreel • Clearwater. FL 34616

1;1rc1e 0 0 on 1nqu1ry l;ard

(RESELLERS: 67).

DISPLAYS: THE HUMAN FACTOR

you try to find the closest match or trans
form all the colors to better fit into the new
device's gamut? These and other ques
tions are open to debate, and the answers
will come only from measurements of what
you see.

Perception and LCDs
The information presented on a display
screen is not a continuously varying image,
but an image made up of dots or rectangles
that provide samples of the image. In ear
ly displays, designers were limited in the
number of points they could individually
address on each scan of the display sur-

3 bits of gray scaling (8 luminance levels)
and then an asymptote. For text, it may
be possible to reduce the effects of sam
pling by adding as few as 3 bits of gray
scaling.
The other problem introduced by TFT/
LCD monitors is deciding how to tile the
red, green, and blue picture elements. My
colleagues and I have found that any con
figuration that biases the representation
(e.g., by aligning the pixels so that orien
tation is not sampled evenly) produces a
marked decrease in visual detectability
and pattern identification.

Visions of the Future

Perceived flicker
increases linearly
with the logarithm
of luminance.

face-a situation that resulted in punctate
(i.e., marked with tiny dots) characters.
As the technology developed, the number
of dots allocated for each character in
creased; today, high-resolution bit-mapped
displays let you use various fonts and
styles and produce fine-looking images.
One technique important in overcom
ing the limitations of sampling is the use
of gray scaling, or antialiasing. This pro
cess lets you digitally apply a low-pass fil
ter to characters and images, eliminating
some of the high-frequency splatter cre
ated by the sampling process.
Liquid-crystal technologies provide the
most active arena for combating the ef
fects of spatial subsampling. Unlike CRT
displays, LCD pixels are spatially distinct,
not overlapping. Also, LCD color doesn't
come from mixing color in each pixel but
by creating a matrix of pixels, each col
ored red, green, or blue. Furthennore, each
pixel is separated from its neighbors by a
thin black region, enhancing the tiled, sam
pled appearance of the display.
As with CRT images, it has been shown
that gray scaling can soften some of the
sampling effects. The problem is that cre
ating gray scales is difficult for LCDs. Us
ing a CRT display to simulate a color TFT/
LCD monitor, my colleagues and I show
er that character detectability and perceived
image quality increase monotonically up to
200 BYTE •JULY 1992

Human vision plays a key role in a broad
range of problems that concern the acqui
sition, processing, and display of spatial
and temporal information. As the tech
nology advances, there will be an even
greater need for vision science. The types
of problems, however, will change as the
technology changes.
As information about the luminance,
contrast, flicker, and color sensitivity of
the human visual system becomes incor
porated in display design, new questions
will arise-questions about new display
technologies, richer computer environ
ments, spatial/motor interactions, interac
tions between the sensory modalities, and
ways to attract and focus attention.
As people develop systems that support
interactive exploration of data, they will
need to understand how to conceptualize
and represent data so that it facilitates hu
man analysis and thought. The interaction
between experimental psychology and dis
play design is in the infancy of a life that
promises to be very interesting. •
REFERENCES
I. Roufs, J. "Brightness, Contrast, and
Sharpness: Interactive Factors in Percep
tual Image Quality." Proceedings of the
SPIE/SPSE Conference on Human Vision,
Visual Processing, and Digital Display I,
1989.
2. Rogowitz, Bernice, and Jinah Park. "A
Descriptive Model for Display Flicker."
18 M Research Report, RC 1590 I (no.
68186), 1989.
3. Ahumada, A., and H. Peterson. "Lumi
nance Model Based OCT Quantization for
Color Image Compression." Proceedings
of the SPIE/SPSE Conference on Human
Vision, Visual Processing, and Digital Dis
play III, 1992.

Bemice E. Rogowit: is a member of the
research staffat the IBM T. J. Watson Re
search Center (Yorktown Heights, NY).
You cm1 reach her on BIX c!o "editors" or
on lllfemet at rogowtz@watson.ibm.com.

TheWorld's Best Selling
UNIX Clone Just Got Better.
Now with full 32-bit
implementation!

six disk installation is a breeze
compared to their 25. You'll also
learn it faster and increase over
all performance. All because
Coherent is smaller; faster ...
and bette1:

If you want to ignite your 32-bit hard
ware with the multi-use1; multi-tasking
(X)Wer of UNIX, Coherent 4.0 has arrived.
And if you're operating or selling
small business network systems
with dozens of users, thats really
good news. Because Coherent
4.0 is what you want in
UNIX at a price that's hard
to believe.

Small, But So Complete.
Make no mistake, Coherent
is a wholly professional develop
ment system. You get a complete
"Coherent comes so fully qualified
as a UNIX clone, you find yourself
thinking, 'I can't believe it's not
UNIX:"-Sean Fulton, UNIX 1bday/

Run UNIX
applications today!
Coherent is now bin
ary compatible with UNIX. Most
UNIX PC applications port with a simple
recompile and many now run right
out of the box. The list is growing
everyday, so call for details.

Yes, It's For Real!

C compiler; assembler and over 200 UNIX
commands including full sets of functions
for development, administration,
maintenance and text processing.
Coherent also comes with
UUCP capabilities that connect you
to a world-wide network of free
software, news and millions of
UNIX users. And its all clearly
documented in Coherents highly
praised 1200 page manual.

Coherent:
Still $99.95.

How can it be? First of all,
Coherent was independently
developed by the Mark Williams
Company, so you don't pay for
UNIX licensing fees. You don't pay
any mark-up or reseller costs
either: Coherent is only sold directly to you.
'! .. (Coherent) maybe the bestthinlf,
that has happened to UNIX yet. '
-William Zachmann, PC Week

In fact, over 40,000 copies of
Coherent have already been sold. And,
like the ones we quote here, virtually
every critic whos reviewed Coherent has
raved about it.

So Much Less,
Yet So Much More.

Experienced, Supported,
Guaranteed.

MWC
sco
COHERENT UNIX/386

Mark Williams Company has been
developing professional programming
tools since 1976. Our commitment to
our products and users is unsurpassed.
Users applaud our popular BBS and the
widely acclaimed telephone support
they get free from Coherent developers.
Still, we're not asking you to take a
chance on Coherent. We've made it fool
proof to see for yourself-with a 60-day
money-back, no hassles guarantee. So
pick up that phone and order Coherent
now. And the best way to UNIX will be
on its way to you!

Version 4.0 Version 3.2V2

14
I
No. of Manuals
25
6
No. of Disks
375 K
100 K
Kernel Size
40min. 3-4 hours
Install Time
60meg
Suggested Disk Space !Omeg
2-4 meg
Min. Memory Required I meg
31.3
85.7
Perfonnance'
$2590
$99.95
Price
*Byte CCompiler Benchmark: Compiles per
minute on 25 MHZ 486.

As a virtual clone of UNIX, Coherent
embraces the original UNIX philosophy:
Small is beautiful. Small price, yes. But there's more, much
more, to Coherent than its amazing price.
Requiring only 10 megabytes of disk space, Coherent
can reside with DOS. So you can keep all your DOS
applications and move up to Coherent. And it runs with
as little as 1 MB of memory versus 4 MB for other UNIX
versions.

The World's Only Plug And Play UNIX Clone.
You'll have Coherent up and running with a fraction of
the time and effort it takes for other UNIX versions. Our

800-MARK WMS

(800-627-5967 or 708-291-6700, FAX: 708-291-6750)

60-DAY MONEY BACK GUARANTEE!

llJ

Mark Wilriams Company
60 Revere Drive, Northbrook, IL 60062

Coherent is a trademark of Mark Williams Company. UNIX is a trademark of USL.

Distributors: Australia (07) 266-2270, Chile (02) 2235538, Czechoslovakia 632-62877, Denmark 42-88-72-49, Finland 47-871-201, France (I) 46-72-80-74,
Germany (0511) 53-72-95/(030)313-7015, Norway 211-0950, Singapore (02) 291-8151, Sweden (0) 660-192-90, UK (091) 4276430.

RESOURCE GUIDE

Displays
Afterreading the articles in this month's State of the Art, you may want to explore some of the upcoming display technologies for
your own applications. Followingis a sampling of companies that provide specialty or color monitors for a variety of uses.
Apple Computer, fnc.
20525 Mariani Ave.
95014
(800) 176-2333
(408) 996- 1010
Circle 1174 on Inquiry Card.

Cu~ertino,CA

CalComp Computer Graphics
Group
P.O. Box 3250
2411 West La Palma Ave.
Anaheim. CA n803
(800) 225-2067
(714) 82 1-2000
fa.x: (7 14) 821-2045
Circle 1175 on Inquiry Card.
CTX Interna tional, Inc.
20530 Earlgate St.
Wal nut, CA 9 1789
(714) 595-6146
fax: (714) 595-6293
Circle 1176 on Inquiry Card.

JVC Information Products Co.
of America
2903 Bunker Hil l Lane. Ste. 102
Santa Clara, CA 95054
(408) 988-7506
fax: (408) 727-7533
Circle 1184 on Inquiry Card.

Radius, Inc.
1710 Fortune Dr.
San Jose. CA 95131
(800) 227-2795
(408)434-10 10
fax: (408) 434-0770
Circle 1193 on Inquiry Card.

Microvitec, Inc.
1943 Providence Court
Airport Perimeter Business Ctr.
College Park, GA 30337
(404)991-2246
fax: (404) 996-2387
Circle 1185 on Inquiry Card.

Ras terOps Corp.
2500 Walsh Ave.
Santa Clara. CA 9505 1
(800) 729-2656
(408) 562-4200
fax: (408) 562-4065
Circle 11 94 on Inquiry Card.

Mitsubishi Electronics America, Inc.
5757 Plaza Dr.
Cypress, CA 90630
(800) 843-2515
(714) 220-2500
fax: ( 714) 236-6171
Circle 11 86 on Inquiry Card.

Relisys
320 South Milpitas Blvd.
Mil pitas, CA 95035
(408) 945-9000
fax: (408) 945-0587
Circle 1195 on Inquiry Card.

Epson America, Inc.
20770Madrona Ave.
Torrance, CA 90509
(800) 922-891 1
(310) 782-0770
fax: (310) 782-5220
Circle 1177 on Inquiry Card.

Nanao USA Corp.
23535 Tela Ave.
Torrance, CA 90505
(800) 800-5202
(213) 325-5202
fax: (2 13) 530- 1679
Circle 1187 on Inquiry Card.

GoldStar Technology, Inc.
3003 North First St.
San Jose, CA 951 34
(408) 432-1331
fax: (408) 432-6053
Circle 1178 on Inquiry Card.

NEC Technologies, Inc.
1255 Mic hael Dr.
Wood Dale, IL 60191
(800) 388-8888
(708) 860-9500
Circle 1188 on Inquiry Card.

Hewlett-Packa rd Co.
3000 Hanover St.
Palo Alto. CA 94304
(800) 752-0900
(415) 857-1501
Circle 1179 on Inquiry Cord.

Nissei Sangyo America, Ltd.
800 South St.
Waltham, MA 02154
(800) 441-4832
(617) 893-5700
fax: (617) 237-2592
Circle 1189 on Inquiry Card.

Hitachi Amer ica, Ltd.
110 Summit Ave.
Montvale, NJ 07645
(800) 448-2244
(20 I ) 573-077 4
fax: (201) 573-7660
Circle 1180 on Inquiry Card.
ldek /liyama No rth America, Inc.
650 Louis Dr., Suite 120
Wanninster, PA 18974
(215) 957-6543
fax: (215) 957-6551
Circle 1181 on Inquiry Card.
lkegami Electronics (U.S.A.), I nc.
37BrookAve.
Maywood, NJ 07607
(201) 368-9171
fax: (20 1)569- 1626
Circle 1182 on Inquiry Card.
Image Systems Corp.
11543 K-Tel Dr.
Hopkins. MN 55343
(800) 462-4376
(612)935- 11 71
fa" (612) 9J5-1386
Circle 1183 on Inquiry Card.
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Pa nasonic Communications &
Systems Co.
Office Automation Group
2 Panasonic Way
Secaucus, NJ 07094
(800) 742-8086
(20 I ) 348-7000
Circle 1190 on Inquiry Card.
Philips Consumer Electronics Co.
I Phi lips Dr.
P.O. Box 14810
Knoxville.TN 37914
(615) 52 1-4316
fax: (615) 521-4406

Circle 1191 on Inquiry Card.
Princeton UDSI
1125 Northmeadow Pkwy., Suite 120
Roswe ll , GA 30076
(800) 221-1490
(404)664- 10 10
fax: (404) 664-4103
Circle 1192 on Inquiry Card.

Sampo Corp. of America
5550 Peachtree Industrial Blvd.
Norcross, GA 30071
(404) 449-6220
fax: (404) 447-1109
Circle 1196 on Inquiry Card.
Samsung Informa tion Systems
America, Inc.
3655 North First St.
San Jose, CA 95134
(800) 446-0262
(408) 434-5400
fax: (408) 434-5653
Circle 1197 on Inquiry Card.
Sa mtron Displays, Inc.
1425 1 East Fi restone Blvd.
La Mirada, CA 90638
(3 10) 802-8425
fax: (310) 802-8820
Circle 1198 on Inquiry Card.
Seiko Instrumen ts U.S.A., Inc.
1130 Ringwood Court
San Jose, CA 951 3 1
(800) 553-5312
(408) 922-5806
fax: ( 408) 922-5840
Circle 1199 on Inquiry Card.
Sigma Designs, Inc.
47900 Bayside Pkwy.
Fremont, CA 94538
(800) 845-8086
(510) 770-0 I00
fax: (510) 770-2640
Circle 1200 on Inquiry Card.
Sony Corp. of America
655 River Oaks Pkwy.
San Jose, CA 95134
(800) 352-7669
(408) 944-4136
fax: (408) 435-7990
Circle 1201 on Inquiry Card.

Super Mac T echnology
485 Potrero Ave.
Sunnyvale, CA 94086
(408) 245-2202
fax: ( 408) 735-7250
Circle 1202 on Inquiry Card.
Tatung Co. of America, Inc.
2850 El Presidio St.
Long Beach, CA 90810
(800) 827-2850
(213) 979-7055
fax: (310) 637-8484
Circle 1203 on Inquiry Card.
T a xa n Amer ica, Inc.
28880 Santomas Expy., Suite 10 I
Santa Clara, CA 95051
(408) 748-0900
fax: ( 408) 748-9599
Circle 1 204 on Inquiry Card.
Tektronix, Inc.
Howard Valium Park
P.O. Box 500
Beaverton, OR 97077
(800) 835-9433
(503) 627-71 11
fax: (503) 627-5502
Circle 1205 on Inquiry Card.
Toshiba America Electronic
Componen ts, Inc.
l 0 I 0 Johnson Dr.
Buffalo Grove, IL 60089
(708) 54 1-9400
fax: (708) 541-1927
Circle 1 206 on Inquiry Card.
TVM Professional Monitor Corp.
1109 West Ninth St.
Up land, CA 91786
(800) 822-8 168
(714) 985-4788
fax : (714)985-8377
Circle 1207 on Inquiry Card.
Viewsonic
12 130 Mora Dr., Unit 11
Santa Fe Springs, CA 90670
(800) 888-8583
(310) 946-0711
fax : (310) 946-1618
Circle 1 208 on Inquiry Card.
Zenith Da ta Systems
2150 East Lake Cook Rd.
Buffalo Grove, IL 60089
(800) 553-033 1
(708) 808-5000
Circle 1209 on Inquiry Card.

!ndusion in the resource guitle should
1101

he taken as a BYTE endorsement

or recom111e11datio11. Likewise, omis
sion fm111 tlie guide should 1101 /Je tak
en negati\!e/y. The informarion here
was l1elie\·ecl to be accurare at the
time of writing, hut BYTE cannot he

responsihle for omissions. errors. or

changes that occur after cnmpilatinn.
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INTRODUCING MICRO-CAP IV.™
MORE SPICE. MORE SPEED.
MORE CIRCUIT.
PC-based circuit analysis just became faster.
from SPICE 2G.6 models plus extensions. Compre
More powerful. And a lot easier. Because
hensive analog behavioral modelingcapabilities.
MICRO-CAP IV is here.And it continues a
Amassive model library. Instant feedback plotting
12-year tradition of setting CAE price/
from real-time waveform displays. Direct schematic
performance standards.
waveform probing. Support for both Super and
Put our 386/486 MICRO-CAP IV to work,
Extended VGA.
and you'll quickly streamline circuit creation,
ACAnary•sis
And the best is still less. At $2495, MICRO-CAP
simulation and edit-simulate cycles-on circuits as large as
outperforms comparable PC-based analog simulators-even
10,000 nodes. In fact, even our 286 version delivers a quantum those $5000 + packages-with power to spare. Further, it's
leap upward in speed. Because,for one thing, MICRO-CAP IV
available for Macintosh as well as for IBM PCs. Write or call
ends SPICE-file-related slowdowns; it reads, writes and
for a brochure and demo disk. And experience firsthand
analyzes SPICE text files and MC4 schematic files. It also
added SPICE and higher speed- on larger circuits.
features fully integrated schematic and text editors. Plus an
interactive graphical interface-windows, pull-down menus,
~=~~~~= ~= 5 5
mouse support, on-line HELP and documentation - that
1021 s. Wolfe Road
boosts speed even higher.
Sunnyvale, CA 94086
Now samp~e MICRO-CAP IV power. It comes, for example,
(408) 738-4387 FAX (408) 738-4702

= =------=:-=-:: ::-:.-:.

Circle 104 on Inquiry Card.

BUSINESS WEEK

INSIDE N.R.C.

AEROSPACE DAILY

INTEGRATED WASTE MANAGEMENT

AIRPORTS

LAN TIMES

AVIATION DAILY

NUCLEONICS WEEK

AVIATION WEEK &
SPACE TECHNOLOGY

POSTGRADUATE MEDICINE

BIOTECHNOLOGY NEWSWATCH

PLAH'S INTERNATIONAL
PETROCHEMICAL REPORT

When you need business information, why not get
BYTE

PLATI'S OILGRAM NEWS

the total story, instantly! Word for word. The McGraw-Hill
Publications Online database gives you just that. Unedited,

CHEMICAL ENGINEERING

PLATI'S OILGRAM PRICE REPORT

full-text retrieval (except graphics) of articles exactly as they
CLEAN-COAL/SYNFUELS LETIER

are published in McGraw-Hill magazines and newsletters.
Now you can get information on companies , peo ple

COAL WEEK

and products on any topic -

S&P'S EMERGING & SPECIAL
SITUATIONS

pertaining to one particular
S&P'S REVIEW OF BANKING
& FINANCIAL SERVICES

industry, or search the entire McGraw-Hill library (over 35
DATA COMMUNICATIONS

ELECTRIC UTILITY WEEK

leading publications on line) for diverse editorial perspectives_
Only McGraw-Hill, the world's foremost business informa

S&P'S REVIEW OF SECURITIES
& COMMODITIES REGULATION

tion publisher, can deliver it all so completely- immediately!
ENGINEERING NEWS-RECORD

McGraw-Hill unabridged.

SECURITIES WEEK

Access an entire universe of business information. Co
HAZARDOUS WASTE BUSINESS

INDEPENDENT POWER REPORT

TECH TRANSFER REPORT

online with our line. McGraw-Hill Publications Online. For
more information, includin g our latest list of publications,

UTILITY ENVIRONMENT REPORT

contact Andrea Broadbent at (609) 426-5523. Or fax this
INDUSTRIAL ENERGY BULLETIN

coupon to (609) 426-7352 .

THE WEEKLY OF BUSINESS AVIATION

Or send it to the address below_
INSIDE ENERGY/
WITH FEDERAL.LANDS

INSIDE F.E .R.C.

UNIXWORLD

Available thr~ugh Dialog•, Dow Jones News/Retrieval ,
NewsNet'" and Nex is•.
11--------------------~

McGRAW-HILL
PUBLICATIONS ONLINE
Princeton-Hightstown Roat!
Hightstown. NJ 08520U-5.A.
Please send me thecomplete 1992 list of you rpublicationsonline.
Name
Title
Company
Address
Ci1v

S101e

Zip/Poslol Code

Counlry

Tel.

BY
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I
I
I
I
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AND MORE•..

Your network buy for today's
business technology market.
McGraw-Hill TechNet

'° " OOUOT Ml'VllfW

T
HENEXT NeXT
A s Easy to Use as a PC?
fHEBUY/NG l'ONER OF
OPEN SYSTEMS USERS

MICROSOFT. $0, & GOMIJl1Q'S
RISC STRATEGY

CHOOSING SUN
SOUS PRODUCTS
M OR•

n rvu:ws

• Crocodilo sefficient
DISK OPTIMIZATION

McGraw-Hill Magazines. Your Best Business Partners.
• 4-Architectural Record• 7-NC Flyer, Aviation Week & Space Technology, AW & ST China Quarterly,
AW &ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide• 20- Business
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR
• 28- Chemical Engineering • 32C- BYTE, Data Communications, Data Communications International, LAN
Times, UnixWorld • 39-Electrical World• 41- ENR, Construction News Publishing Network (11 magazines,
4 newspapers) • 46- Global Finance • H6- The Physician & Sportsmedicine, Postgraduate Medicine
• 114- Modern Plastics, Modern Plastics International • 117- Power, Power International
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SOLUTIONS FOCUS /Portable User Interfaces

ON THE
The BYTE Lab tests seven

t suddenly comes to you, a software
product that is so exquisite, so sim
portable user interface
ple, so necessary to everyday life, that
it is sure to make you rich, famous,
libraries and tells
and an instant folk hero for future gen
how to choose the one
erations of programmers. However, you
must resolve one important issue: For
that best fits your needs
which computing platfom1 will you target
your masterpiece: the elegantly integrated
Mac, a PC running Microsoft's runaway
RAYMOND GA COTE
hit Windows, plain-old-vanilla DOS, or the
Unix and/or OS/2 environment?
Wouldn ' t it be wonderful if you could
write a single application and have it miraculously transported to every platform?
In short, write code that's totally portable. That's just what portable libraries do. This
month, the BYTE Lab looks at seven of them and chronicles their strengths and
weaknesses. (For a capsule summary, see "Pros and Cons of Portable Libraries" on
page 210.)
Portability comes in many guises. There is source code portability, which ensures
that programs written in one language on one platfonn will compile and execute iden
tically on another. Today, ANSI Standard C is the best-known example. Another ap
proach is portability at the object code level. The most famous (and most success
ful) avenue to this kind of portability was the UCSD Pascal operating environment,
which ported an operating shell, editors, and compilers through the use of low
level pseudocode. Implement a pseudocode interpreter on your machine and you in 
stantly had access to a complete development system.
Another tactic is to port the operating system. This makes the portable source
code method simpler, since you need only recompile to accommodate the new pro
cessor being used. All your system calls are identical. ll1is is the method advocated
by various Unix groups. In particular, the availability of Posix-compliant systems en
sures (theoretically) that the Unix calls you make on platform A are identical to
those on platform B . The move to portable operating systems is also being ex
pounded by such companies as Microsoft, Apple, and IBM with their Windows
NT (New Technology) and Pink/Taligent products. Of course, if simply having an
2 0 6 BYTE· JULY 1992
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ACTION SUMMARY

• WHAT PORTABLE INTERFACE
LIBRARIES DO

They provide a uniform
programming interface on multiple
platforms that allows developers to
port applications without having to
rewrite code.
•

LIKES
Most of these products offer a
simplified interface to the GUI
environment. Two of them port the
familiar Windows API.

•

DISLIKES
Slow speed and size overheads are
particularly noticeable when
working on a 16-MHz 386SX.

•

RECOfv\11/\ENDATIONS
XVT provides the highest portability
among platforms. Wndx allows
complete control over look and feel
on any platform.

operating system available on multiple plat
forms were the answer, everyone would
be running Unix. Instead, we live in a tan
gled world of multiple standards.
The growing popularity of GU!s has
complicated the portability question. No
two GU!s are the same. Each has its own
look and feel. Window styles, mouse ac
tions, and menu arrangements all differ.
For your product to be accepted, it must ac
quire the proper look and feel of each en
vironment. Having a killer application on
a Mac that looks like a Windows applica
tion will not get you rave reviews or many
sales.

Many Means to an End
This month's Solutions Focus examines
the different approaches taken by portable
user-interface libraries. Common Yiew3
from ImageSoft and XVT from XVT Soft
ware port applications primarily among
various graphical platforms. Two pack
ages, the Mewel Window System from
Magma Systems and Windows.Txt from
Interactive Engineering, port the GUI to
an equivalent textual interface. Wndx from
Wndx Corp. builds the portable ii1terface
and allows custom interfaces to be moved
to any supported platform. Panel Plus II
from Roundhill Computer Systems takes
the novel approach of porting a textual in
te1face to a graphical environment. Inmark
Development's zApp provides a C++
wrapper for the Windows AP! that can
then be ported using third-party interface
tools. Each approach has its own rationale,
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PORTABLE LIBRARIES AT A GLANCE

The widely varying audiences for which these libraries are intended make it inappropriate to compare packages strictly
on a feature-by-feature basis. As with any development purchase, you must consider these libraries as tools that are
suitable for spec(fic p1117Joses. Picking the proper tool for the job is more important than finding a tool that solves all
your problems. (• =yes, o = no, NIA = not applicable.)
CommonView3

General information
Supports Windows MDI?
Built-in forms-processing
support standard?
Portable help?
Built-in macro support?
Built-in portable undo?
Portable icon resources?
Portable string resources?
Portable applica lion
configuration file?
Must other files (e.g., DLLs or
shared libraries) be distributed?
Single price buys following
bundles

Developer support
On-line help?
Native user interface?
Custom user interface?
Free technical support

•

XVT

Mewel
Window
System

Windows.Txt

Panel Plus II

•
•

•
••
••
•

•

0

0

0
0
0
0
0

0
0
0

•

•
•
•

0

•

None

None

••

0

•

0
0

••

0
0
0
0
0

0
0
0
0

•
•

•
•

Wndx

z App

•
••
••
•
•

•
•

0

0

0

0

None

Windows support
is inherent

DOS, Windows.
OS/2

No bundles

••
•

••

•
•

••
•

0

0

Unlimited

12 months

1 month

2 months

N/A
N/A
N/A
N/A

3.00
$1450
Not stated
Borland C++
Microsoft C
Zortech C++

3.41
$295
$595
Borland CIC++
MicrosoflC
JPI TopSpeed C
ZortechC++

1.20
$395
$695
Borland C++
Microsoft C
Zortech C++

Run-time royalties

N/A

None

None

None

Display mode
Built-in EMS

N/A
N/A

Text

Text and graphics

Text

0

0

Unlimited

3 months

0
0
0

••

0
0
zAppforDOS
and Windows
zApp for OS/2
and Windows

0

•

0

Unlimited

Platform-specific .i nformation
DOS
Version
Price
Price with source code
Supported compilers

Built-in printer support

0

..
0

•
•

0

2.20
2.00
3
$495
$995
$495
Not stated
Borland C++
Borland C++
Microsoft C
Borland Turbo C++
MetaWare
Intel 386/ 486 C
High C
Code Builder
WatcomC
JPITopSpeed
Lattice C
MetaWare Hi gh C 386
MicrosoftC
Microsoft FORTRAN
Watcom C/C386
ZortechC++
None
Yes. First
1000 copies
are free.
Text
Graphics
CompilerCompiler
dependent
dependent

0

0

0

1.00
$495
$495
Borland C++
MicrosoftC
Zortech C++

None

Text

0
0

1 This package duplicates Windows funct ionality. Portability is implicit.
2 Text and graphics versions available separately.
3 Wndx for DOS: $295, DOS 286 $495, DOS 386 $595. MetaGraphics library (required for DOS) $995. Combined package: $1395

which needs to be considered when you
purchase an interface library.
In order to get a feel for how each of
these development libraries approaches
the portability issue, we asked each li
brary vendor to implement a program we
call BytePort (see the text box "BytePort
Demonstration Program" on page 212).
BytePort is a simple program designed to
demonstrate the different approaches to
portability espoused by these packages.
Because the functionality and market for
these libraries vary so widely, it really
20 8 B YT E • JULY 1992

doesn't make sense to try to rate them in
head-to-head competition. Instead, we
have looked at each program's perfor
mance on its own terms.

Not Invented Her e
Microsoft spent millions of dollars de
signing, developing, and promoting its
GUI, Windows, and millions more con
vincing developers to write applications
for it. Three major releases later, Windows
took off like a rocket. Why should you
reinvent the wheel?
·

This is exactly the attitude adopted by
Magma Systems with its Mewel Window
System and Interactive Engineering with
Windows.Txt. Whatever you like or dislike
about Windows, Microsoft has devoted a
lot of engineering time to its development
and has sold a lot of copies. Isn't it simpler,
then, to move the programmer's interface
to a number of new platforms and not wor
ry about creating yet another interface?
The advantages of this approach are sig
nificant. Programmers do not need to learn
a new environment. Third-party interface

PORTABLE USER INTERFACES

PORTABLE LIBRARIES AT A GLANCE (con tinued)

Microsof t Windows
Version
Price
Price with source code
Supported compilers

Common View3

XVT

Mewel
Window
System

3.00
$499
Not stated
Glockenspiel C++
Borland C++
Microsoft C++ 7.0

3.00
$1450
Not stated
Borland C++
MicrosoftC
Zortech C++

Note

None

None

None

Run-time royalties

1

Panel Plus II

Wndx

zApp

2.20
$495
$495
Borland C++
Microsoft C
Watcom C 8.5
Zortech C++ 3.0
None

2.00
$995
Not stated
Borland C++
MicrosoftC

1.10
$195
$295
Borland C++
Microsoft
Zortech C++
Others
None

2.20
$495
$495
IBMC
Microsoft C
Microsoft FORTRAN

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

None
Text

N/A

N/A

2.20
$495
$495
Intel
Interactive

2.00
$2495
Not stated
Aviion
Iris
SCON/A
Su n SPARC

N/A
N/A
N/A
N/A
N/A
N/A
N/A

Yes. First
1000 free .

N/A

0

••

N/A
N/ A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Windows.Txt

Note

1

Yes. First
1000 copies
are free.

0512
Version
Price
Price with source code
Supported compilers

3.00
$499
Not stated
Glockenspiel C++

Run-time royalties
Text/graphics

None
Graphics

1.20
3.41
$395
$295
$595
$695
Microsoft
Borland C++
IBMC
Microsoft C
Microsoft FORTRAN
None
None
None
Text and graphics
Text
Text
3.00
$1450
Not stated
IBMC2

Unix
Version
Price
Price with source code
Supported platforms

Platform-dependent
3.00
3.41
2
$5000-$25,000
$1450/$4400
$995
Not stated
Not stated
$995
Sun SPARC
HP-9000/300&400 Interactive
HP-UX9000/700
Mips
Microport
i386/486 System V Release 4 386/ix
RS/6000
Open Look
Sun 680x0
DEC Ultrix
Sun SPARC
SCO/Open Desktop
Mips-based machines
RS/6000
RS/6000
None
None
None

sea

Run-time royalties
Curses
X Window System
Motif

Macintosh
Version
Price
Price with source code
Suported compilers
Run-time royalties
System 7.0 features supported

0

••

N/A
N/A
N/A
N/A
N/A
N/A

prototypers and code generators are read
ily accessible. Sample programs in popu
lar books and magazines work in both en
vironments. The disadvantages are also
important. Not all Windows calls are nec
essarily implemented in the porting library.
Programmers must be careful to use only
functions that are available in both envi
ronments. The habit of hard-coding win
dow coordinates must be broken since, for
example, the coordinate (I 0, I 00) has two
totally different meanings in graphics mode
and in character mode. (This is not really
any disadvantage since you shouldn't be
hard-coding this information.) Also, what
you get is a Windows-style application.

sea

•

• 2

0

sea

None

•

sea

SCO Xenix
HP-9000
RS/6000
Sun-3
Sun SPARC
None

••

0
0

0
0

0

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

.2

3.00
$1450
Not stated
MPWC
Think C
None
Apple Events
Multitasking
communication
32-bit clean

1.20
$695
$995
(binary)
Others with
source license

This is not what you want when moving to
the Mac or a Unix graphica l p latform.
The most popular targets for porting the
Windows API are DOS and Unix text
modes. OS/2 text mode is also available, as
is DOS graphics mode. Today, this ap
proach represents an excellent choice for
porting your application. It gains you im
mediate access to the millions of PCs on
the market that are not runn ing Windows.
It also provides access to the Unix work
station market.

Subsets Are Fine
Suppose, instead, that you need to move
your application across the broadest num

ber of p latforms possible. In this case, you
may wan t to pick a produc t like XVT,
which takes a greatest-common-denomi
nator approach to portability. T he com
mon denom inator typica ll y does not pro
vide the l atest and greatest whiz-bang
functiona lity, since it is not portable. What
it does give is a solid basis on which to
grow a portable application.
Since you will probably need to access
those whiz-bang functions on particu lar
platforms, make sure that you can sidestep
the library and get right down to the oper
ating environment. The fact remains,
though, that the vast majority of applica
tions simp ly do not need the latest and
JULY 1992 • B Y TE
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Pros and Cons of Portable Libraries
Common View3

Panel Plus II

PROS: Debugging classes; portable ob

PROS: Ability to port previous code

ject memory management providing
transparent virtual storage; snappy re
sponse on 16-MHz machine.
CONS: Multiple supporting DLLs can
complicate installation process.

investments; no need to learn event
driven programming; applications look
nearly identical in DOS and Windows.
CONS: Resulting program is not very
Windows-like.

Mewel Window System

Windows.Txt

PROS: Fairly mature product with com

PROS: Windows API; compliance with
code from third-party code generators;
able to be used with third-party code
and resource generators.
CONS: Need to change from pixel to
character coordinates.

plete Windows API implementation,
including extras like serial-port drivers;
able to be used with third-party code
and resource generators.
CONS: Text boxes don't act precisely as
in Windows; requires special Mewel
only conditionally compiled code;
third-party code generators need to have
code adjusted; need to change from
pixel to character coordinates; graphics
mode very slow.

greatest features. Solid dependability is
watchword one for the typical developer.
The primary advantage of this approach
is the library's ability to translate a standard
interface call into a native-mode function.
Also, since native operating-system calls
are used, updates to system resources (e.g.,
a new file-selection dialog box) are im
mediately available.
A disadvantage is that you cannot use
commonly available features that are not
present on all platforms. An exception to
this appears to be the Windows-style MDI
(Multiple Document Interface), which sev
eral packages emulate on all platforms.
Also, you cannot use third-party tools writ
ten for a more general interface like Win
dows, although you may be able to use
prototyping tools that generate resource
files.

The World and More
But what if you're not satisfied with a sub
set; suppose you want all the functions a
GUI designer has ever conceived? In that
case, you'd probably want to consider an
approach such as the one delivered by
Wndx. The company's aim is to deliver
full cross-platform functionality. If one
platform has it, every other platform should
have it, too.
This type of development library is con

recorders; portable resources and bit
maps.
CONS: GUI standards must basically
be re-created; large executable fi les.

XVT
PROS: Supports broadest array of plat

forms; only one to support the Mac;
snappy response even on 16-MHz ma
chine; portable resource design with
native resource access.
CONS: Cutting and pasting text is slow.

zApp
PROS: Simplified in terface to Win

dows.

Wndx

CONS: No debugging or memory man

PROS: Flexible, fine-grained control

agement classes; limited to Windows
or Windows API products.

of user interface; ability to dynamical
ly alter the user-interface style and cre
ate a unique interface; large assortment
of support functions, such as macro

stantly attempting to keep up with the lat
est and greatest changes. However, not
only do you need to worry about bugs the
operating system may have in implement
ing a particular function, you also need to
be concerned about bugs the library may
have introduced when implementing iden
tical functions. Your programs will also
tend to be much larger than those produced
by the subset approach.

The Hidden Event Loop
We have seen the future, and it is driven by
an event loop. But what about those tens of
thousands of lines of code you've already
created? You already have a successful
product; you just want to move it over to a
graphical interface, since that is where
your clientele is moving.
Libraries such as Panel Plus II approach
the problem from the code-maintenance
point of view. Designed primarily as a
data-entry interface, Panel Plus II presents
the same procedural interface under both
DOS and Windows. Roundhill has hidden
the event loop deep in the library and pre
sents only its standard data-entry inter
face.
The obvious advantage here is that you
can quickly po1t your existing applications
to Windows. The disadvantage? I'm not
really sure. You probably don't want to

write any new applications that don't take
full advantage of an event-loop-driven ar
chitecture. Conversely, I have not seen
many data-entry development libraries for
Windows yet.

Shell Libraries
Shell libraries provide higher-level ab
stractions of basic user interfaces without
offering a lot of added capabilities. For
example, zApp simplifies the Windows
environment by adding a set of C++ class
es to the standard APL Shells are different
from the other products reviewed here in
that they are typically aimed at a single
platform or at platforms that are very sim
ilar. The zApp product achieves its porta
bility by distributing Magma's Mewel in
terface for DOS. Thus, the shell itself does
not need to adapt to the changing envi
ronment.
In the following section, we look at sev
en products that take various approaches to
portability. All of them provide code porta
bility with Windows. DOS, OS/2 PM (Pre
sentation Manager), and OSF/Motif are
all typical target environments. Only one
library, XVT, currently provides portabil
ity between Windows and the Mac. The
suitability of any particular library rests,
as always, in its ability to fit your own
unique needs.
continued
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NEW

The only Windows™ statistics
package you'll ever need.
#1 for DOS and Windows

Rated "the best general-purpose
statistics program" for the PC by
Software Di,gest®, SYSTAT for DOS
is nowjoined by SYSTAT for Win
dows. This addition to the SYSTAT
family takes foll advantage of
Windows, with pull down menus,
dialog boxes, sizable windows, and
the ease of use you expect in a
Windows package.
SYSTAT for Windows runs in
standard and 386 enhanced modes
and can take advantage of Win
dows advanced memory manage
ment. No matter how large or
complex your analysis is, you can
use SYSTAT.
SYSTAT delivers a balance of
power and simplicity. It lets you
analyze and manipulate data

with a comprehensive range of
advanced statistical procedures,
and present your results with
stunning graphics.
Just point and click

SYSTAT is a full-fledged Windows
application. Just point and click.
SYSTAT's QuickStat™ buttons give
you simple, single-click shortcuts
to common statistical analyses.
More statistics, from the basic
to the most sophisticated

Afull range of univariate and
multivariate statistics-from t tests
to multidimensional scaling. With a
few clicks you can turn most sta
tistics into graphs and perform:
• multiway crosstabs with log
linear modeling
• nonparametric statistics
• principal components and
factor analysis
• cluster analysis
• time series
• nonlinear estimation
• correlation matrices
• means, effect, and dummy
models
• post hoc tests

SYSTAT®for WINDOWS
SYSTAT offers the most
advanced multivariate general lin
ear model available for Windows.
The most graphics

No other statistical or graphics
package can produce all the scien
tific and technical graphs that
SYSTAT can-nor surpass its ease of
use. Graphics capabilities include:
• histograms
• single, multiple, stacked, and
range bar graphs
• single and grouped box plots
• stem-and-leaf diagrams
• pie charts
• scatterplot matrices
• 3-D data and function plots
• contour plots
• control charts
• maps with geographic projections
• Chernoff faces
• complete color spectrum
• log and power scales
• confidence intervals and ellipses
• linear, quadratic, step, spline,
polynomial, LOWESS, expo
nential, and log smoothing
A compatible family of products

Whichever you choose-SYSTAT
for Windows, SYSTAT for DOS or
both-you'll enjoy the most power
ful statistics and scientific graphics
software available for the PC.
For more information, special
offers for current users, and demo
disks, call:

708-864-5670

For more information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793. Tel: 708.864.5670, Fax:708.492.3567
Australia: Hearne Marketing 61.3.8661766, Austria: CSM 43.1.5053695, BeNelux Countries: Oasis 31 .3402.66336, Canada: Multi-Health 416.424.1700,
T AT Denmark: Agrolab 45.64.406575, Finland: Mikro Martti 358.0.6923800, France: Statilogie 33.1.40935000, Germany: STATCON 49.55.4272075,
I ll'il I
Italy: PiSoft39.587.213640, Japan: Hulinks 81.33.5902311 , Malaysia: Dagang Teknik 603.719.8299, New Zealand: Hoare & Assoc. 64.78.562675,
- - - - - - - ® Norway: polysoft 47.3.892240, Spain: Add link 34.3.4590722, Sweden: Technology Transfer 46.76076207, Switzerland: Fritschy & Partner 41.31.215151,
SYSTATUK : 44.81.6921562
Circle 113 on Inquiry Card
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<Cl 1992 SYSTAT®. lnc.

Soltwate OigntRstings Repott;!..5. May, 1991. SoftwareDigesl is a registered trademark ofNSTL.lnc .
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BytePort Demonstration Program
YTE asked each vendor partic
ipating in this review to develop
a program called BytePort.
BytePort is designed to demon
strate the portability provided by de
velopment libraries across multiple
platforms. It exercises the portability
of both text and graphics applications.
Libraries that do not support graphics
could therefore participate. Due to the
wide disparity in library capabilities,
the inability of a library to perform a
specific function did not exclude it from
the review. Thus, our review is limited
by the functionality we asked to be im
plemented
BytePort is a simple program using
multiple windows and a menu. The
ability to open multiple windows (of
all window types) is a plus. BytePort
provides the following functions: view
multiple text files, perform simple edit
ing operations, perform simple data en
try, view a graphics file, draw a sim

B

pie graphics image, print any of the
above, and provide platform-specific
look and feel.
The text-file requirement was lim
ited to 16 KB of ASCII text. The pro
grams were expected to display and
edit this infom1ation in a window with
out automatic text wrapping. Cut/Copy/
Paste editing capabilities were required,
as was the ability to enter new text.
These functions were chosen to demon
strate capability rather than the ven
dor's ability to create a full-functioned
text editor.
Also on the text-only side of the test
is a demonstration of a window with
standard control items: text field, check
boxes, radio buttons, and pick lists. The
application provides the ability to re
ceive a person's name (text field), age
(radio buttons), hobbies (check boxes),
and occupation (pick list). Pressing an
OK button displays a modal dialog box
listing the values selected in the previ

CommonView3
E1
fi le

l!=T<i

CommonVlcw BY1 cPor1

f dlt !ype

l!rap hlc Window frc c form

Gus hie

tlclp
Dat::t Entry

Screen 1: CommonView3

rnnning 1111der Windows 3.0
(left) and IBM OS/2 2.0
(right) preserves the native
look and feel of the two
graphical environments.

256

to1g nc

120

byt cport.doc
covllr .do c
bytcport. txt

...

covllr.txt

Skiing

lockenspiel's Common
View3 (published by Im
ageSoft in the U.S .) is a C++
library designed to simplify the
porting of applications among
various GUis. The Common
O:VVl'ffiLOCl\\BY
TEPORl .AC
View3 library takes the great
est-common-denominator ap
proach to portability, providing portable
access to those capabilities that are found
on all the supported platforms. The one
notable exception to this is the MDI-style

G
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window. MDI windows are supported in
both Windows and OS/2 PM (see screen
1). According to the documentation, sup
port does not yet extend to Motif.

ous dialog box.
The graphics portion of the text con
sists of two windows. The first win
dow allows lines, rectangles, and el
lipses to be drawn. The particular shape
to be drawn is selected from a text
menu. There was no requirement to
store the drawn image.
In addition to a drawing window, a
bit-map window was also requested.
This window allows the display of a
native-format image (e.g., .BMP on
Windows and PICT on the Mac) or a
portable bit-map image (e.g., GIF or
TIFF). Only a single bit-map style
needed to be supported, since, again,
this was a demonstration of ability and
not of processing power or program
mer capability.
The specification, executable file re
sults, and source code for all the
BytePort demonstration programs are
available in electronic format. See page
5 for details.

The term "greatest common denomina
tor" does not imply minimal capabilities.
As windowing operating systems mature,
they are quickly increasing their capabili
ties in order to compete. Therefore, the
greatest-common-denominator level is
constantly rising. CommonView3 deliv
ers the standard message and dialog box
es, bit maps (which are platform depen
dent), text editing, and list boxes. What
you won't find are hierarchical menus or
interprocess communication. Multiple
threads under PM are supported. This was
unique to the packages reviewed.
CommonView3 also adds some so
phisticated capabilities such as being able
to select multiple entries from a list box,
spreadsheet-style list boxes, and object
graphics . The graphics portion of the
BytePort demonstration program was cre
ated using object graphics that provide full
support for pen shading, colors, and ob
ject filling and hatching.
In addition to the user-interface library,
two other included libraries aid in creating
porrable applications. The more important
is the FreeStore class library, which pro
vides a portable method of allocating mem
ory across all supported platforms and im
plements virtual data storage on an object

·r

Take The lead!

Isn't it time you experienced the benefits of
object-oriented programming?
You can with Dataflex 3.0.
Dataflex's comprehensive 4GL, robust class
.libraries, object-orient d program generators
and proven database management system pro·
vide you with a complete library of tools for
application development.
·~ '

Generating complete object-oriented programs
is as ea_sy as clicking on AUTOCREATE in
Dataflex's menu system. Utilizing Oataflex's
many other language features lets you create
fully customized CUA applications.

~

Experience faster development, easier mainte·
nance, re-usable code and better looking
applications now with Dataflex 3.0 for $795.
If you currently use another 4GL or program·
ming language, the cost is only $125: a sav·
ings of $670.

~

Th benefits of object-oriented programming
are available now. Don't get left behind.
Take the lead...with Oataflex!
Call 1·800-451-FLEX for complete Dataflex
information and the dealer nearest you.

Aust1711/s 61-3-699-7044
Oenmalt 45-45·76-4545
AllSlrla 43-662-658-2237
Fn1nca 33-1-47-241-961
Be/g/um/Lu1Mbau11149-61- 727-5014 Germany 49-61-727-till14
llfllz//55-11·8n-9266
Hon11Kong652·311-7922
Canada 416-226-2181/416-785-5041
/IDiy 39-587~·022/39-51-437 ·025
Ch/le 56-2·231-7015
Japan BH!ID-856-565

'A limited lilJlB offer.

Me1lt:0 525-545-6327
Minsk 1-01n-236797
Moscow 7-D!lS-4342060

Slll(Japore 65-775·5588
Spain 34+402-2298
SWeden 46-300-19530 ·

Nlllherfands 31·74-555'609
New lealand64-9-772-701
NOfWay 47-2-559-966

Un/led At11b Em. 97-12-o331-885
United Kingdom 44·71·7.f!l-4460

Tallinn 7-0142-238035

explt~ 08/31/S2. Participants must SUPPIY the first page of amanual or an otiglnal disk fl'om their language or database program,

Pices may vary by country.
® Dataflex is areg;,tered tradernafll of Data Access Go po alfon.

Object-Oriented 4GL
Application Owelopment Erw/ranment
DBMS

DATAACCfSS
14000SW119 Avenue
Miami, Florida 33186
305/238-0012
For lnfonnatlon 1da,C'om11uS1t,tvei,°'o DAC
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basis. Although object storage will typi
cally be allocated in main memory, this
class Iibrary can also allocate space on
disk. The switch from memory to disk stor
age is transparent to the application pro
gram. Of course, you will see a decrease in
performance that is proportional to the
speed and efficiency of the associated hard
drives. A debugging class checks for prob
1ems, such as deleting the same object
twice and using a previously deleted ob
ject.
The Container class library gives you a
portable way to save, relate, and manipu
late large numbers of objects. It is most
useful for manipulating groups or lists of
related objects. Typical subclasses include
hash tables, arrays, keyed lists, rings, and
trees. Any type of object can be stored, in
cluding other containers. In this way, hi
erarchical data structures can be easily de
veloped and maintained.
CommonView3 provides portable print
er support for PostScript printers. The doc
umentation states that it also works with
Hewlett-Packard laser printers and may
work with other printers. There is no ex
plicit support for dot-matrix printers.
A set of CommonYiew3 DLLs needs
to be distributed with your application.
These provide the basic portability func
tionality, along with command dialog box
es, Clipboard support, help facilities, and
so on. Delivering all the required DLLs
along with the executable program still
kept Glockenspiel's BytePort demonstra
tion program in the moderate-size range.
Until recently, if you wanted to use
CommonView, you also needed to pur
chase Glockenspiel's C++ CFront trans
lator. This restriction is lifted with the cur
rent version. We received the Windows
version of BytePort built with Glocken
spiel's C++ CFront translator and com
piled with Microsoft C. Glockenspiel also
provided an executable file built with Bor
land's Turbo C++.
Overall, the Glockenspiel BytePort
demonstration program had a very snappy
response on the test machine. The user in
terface was clean and consistent, properly
taking on the varied characteristics of a
Windows and OS/2 PM environment. The
source code was eminently readable and
concise. The documentation shows how
really simple it is to produce a window
ing application with portability tossed in as
an extra. The lack of a DOS version is a
drawback, as is the need to carry around a
pack of DLLs. Although advertising states
that CommonView3 is available for Win
dows, OS/2 PM, NewWave, Motif, and
the Mac, the company told me that as of
May the Macintosh version did not yet
exist.
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he XVT development li
brary supports the broadest
array of operating platforms:
Windows (see screen 2), Mac
(see screen 2), OS/2 PM, X
Window System, DOS, and
Unix character mode. That it
smoothly and effortlessly (at
least for the developer) includes
the Mac constitutes an out
standing feature.
The list of powerful capabilities is long.
It starts with full support for standard abil
ities like dialog boxes, text fields, and text
editing windows. Portable graphics include
lines, arcs, pie slices, and icons (i.e., bit
maps). Although referenced in a portable
manner, bit maps and icons are platform
dependent-thus allowing you to use plat
form-specific development tools at the cost
of total transportability. All graphics enti
ties can be drawn as objects rather than
bit maps. In the BytePort demonstration,
the graphics objects can be selected,
moved, and resized.
Standard resources such as menus, dia
log boxes, and text strings can be refer
enced either portably, using the URL (Uni
versal Resource Language) tool that comes
with XVT, or nonportably using native re
source compilers. Again, this lets you use
third-party screen-prototyping tools on
specific platforms. To aid portability, the
URL tool even allows portable accelerator
key definitions. For example, defining
Alt/Left-arrow as an accelerator key se
quence automatically maps to the Com
mand/Left-arrow sequence on the Mac.
XYT even takes a stab at addressing the
problem of font and font-style portabili
ty. By restricting an application's ability to
set fonts and styles arbitrarily (i.e., all font
requests must be made through menu se
lections), XVT manages to isolate the ap
plication from the differences in how fonts
and styles are named in various environ
ments.

One function family that is a major boon
to portability has nothing to do with the
user interface. XVT provides fully portable
support for directory and file access. As
anyone who has attempted to port code to
the Mac knows, this is a major difficulty
(just try to find the change directory com
mand in Think C). XVT file and directory
support includes saving and restoring cur
rent directories, changing directory paths,
creating a list of all files in a directory, or
limiting those files by type or name. Wild
card filenames are supported. The one
missing function seems to be Make Di
rectory, which does not appear to be sup
ported.
Child windows, such as those contained
in the Windows MDI, are completely
portable. Memory management routines
are also provided, along with debugging
versions of these functions. Debuggable
memory management routines will be very
useful as you track those most elusive of all
code problems. A portable help compiler
and help program let you build your con
text-sensitive help once for all platforms.
Since this feature does not use native help
engines, you will still need to rebuild your
help screens if you require total native look
and feel.
The last feature worth mentioning is the
ability to delve into the XVT library to ac
cess nonportable functions. For example,
on the Mac, you · can directly access the
window handles and override the event
loop. Overriding the event loop is very
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response chip, I am assured of the
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"---....-'.tsl~
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files directly and/or incorporate
Glenco's high level language interlace routines into my software.
And, I feel confident I'll have Glenco's support if I use other
programming languages."

Accountants Say . . .
'.'Hardlock provides our
company with a he.althier bottom
line. Since our software can't be
copied, our revenue has steadily
increased. The unique pro·
gramming board allows us to
program the Hardlock in seconds.
This ensures optimum delivery
schedules from Glenco and a lower
inventory cost for us. Hardlock's
field programmable feature
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protect more than one product."
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important if you are using System 7.0 fea
tures, such as Apple Events, because the
cun-ent XVT implementation does not sup
port them. Similar features are available
on other platforms.
XVT is not without its foibles. The par
ticular problem I noticed was that cutting
and pasting large text selections was rather

slow. Lines of text are inserted individually
rather than in a single chunk. XVT ex
hibits the same phenomenon when deleting
text. You see a scrolling motion on the
screen. Selecting a text area and pressing
the Backspace key to delete it, however,
doesn't invoke this behavior. This appears
to be an area where XYT's internal code

Mewel Window System
Screen 3: Mewel ports the
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he Mewel Window System
from Magma Software Sys
tems ports the Windows pro
gramming interface to DOS
and Unix . Want to know how
to program Mewel? Go buy
Charles Petzold's Windows
manual, Programming Windows, 2d ed.
(Microsoft, 1990; ISBN 1-55615-264-7).
Many of the programming examples pro
vided with Mewel are straight from his
book. Want to use third-party code gen
erators and automatic interface builders?
Go right ahead. Many development tools
now support the Mewel library.
The DOS, Unix, and OS/2 versions of
Mewel have long supported text applica
tions. Recently, Magma added the ability
to create DOS graphics applications as
well. You can build a single executable
file to support both text and graphics dis
plays. Your application can use command
line parameters or a simple auto-detect
feature to determine the proper operating
mode. The ByteP011 sample program uses
a g on the command line to start graphics
mode.
In text mode (see screen 3), Mewel pro
vides a solid, snappy response even on a
16-MHz 386SX. This is important when
considering support for older installed
bases of computers not ideally suited for
running today's computation-hungry Win
dows. Mewel has been on the market for
several years and receives a steady stream
of updates and improvements.
One difficu lty with porting from straight

T

Windows to Mewel is the change from
pixel to character coordinates-Mewel
thinks in terms of x ,y column/row text
screens. Although at first this appears to be
a serious problem, it can be surmounted
by intelligent use of the GetSystemMet
rics and GetTextMetrics calls, which re
turn such information as screen and text
sizes. Not surprisingly, text happens to be
I pixel wide by I pixel tall, and your
screen is 80 by 24 pixels-not, perhaps,
the largest screen to which you'll po11 your
code. Conscientious use of these calls pro
vides easy portability between Mewel and
Windows and also lets you support a wide
array of display sizes and resolutions.
The company claims that Mewel can
perform any text-style operation that you
can perform in Windows. Its biggest sell
ing point is full compatibility with the
Windows API. Magma also has a sepa
rately available toolbox set that contains,
among other things, formatted data-entry
classes, an interface to the Microsoft Help
Advisor, a graphical mouse in text mode,
a matrix control class, and a communica
tions library. Full source code is available
for all tools as well as the entire window
ing system.
One difference I discovered with Mewel

needs a closer link to the native platform.
XVT provides a powerful and flexible
product across a broad spectrum of com
puting platforms. It is relatively expen
sive, but there are no run-time royalties.
Although it is currently the only choice
for complete portability among all these
platforms, it is also the best choice.
is the behavior of the insertion-point cur
sor when scrolling text areas. Clicking the
down arrow on a text scroll bar moves the
insertion point (and cursor) down a line.
This is different from the Windows be
havior, where the entire text area scrolls
up a line and does not move the insertion
point. Although not a major problem, it is
an annoying difference, particularly when
frequently switching between DOS and
Windows applications.
Mewel attempts to move as many of the
graphics primitives as possible over to the
text-only world. For example, BytePort
text mode can draw horizontal and ve11ical
lines and boxes. Although these won't win
you any design prizes (a drawing program
in text mode simply doesn't work), the
feature is very useful if you've used drawn
lines to provide emphasis or sectioning in
dialog boxes.
The BytePort demonstration uses stan
dard Windows calls to open and initialize
a printer device. Only text printing is sup
ported at this time . The text version of
Mewel appears stable and quick, but the
newer graphics version (see screen 3)
seems to have a way to go before I'd rec
ommend it for general use. Little difficul
ties kept appearing in the demonstration
program . In particular, pull-down menus
would blink and then disappear if the
mouse moved off the menu bar before the
menu was fully displayed. Magma says
that this is co1Tect behavior and matches
the action of Windows. Even so, I found it
difficult to use the menuing system and
repeatedly needed to reselect menus.
The menu problem is annoyin g, but
speed is the oveITiding drawback. Magma
claims that the problem comes from adding
the graphics capability as a wrapper to ex
isting compiler graphics libraries. Some
Mewel users stay in text mode for most
of the application and then dynamically
switch to graphics mode to display a par
ticular screen of information, thus mixing
the speed of text mode with the flexibility
of graphics output.
Mewel is an excellent choice when
moving from the graphical environment
of Windows to the text environments of
DOS, Unix, and OS/2. The graphics mode
comes free with the text mode, but I'd
avoid using it except for special cases.
co111i1111ed
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Available across PC, Macintosh, Unix, and VMS

Mathematica 2 .0:
the standard for
technical colllputing

platforms, Mathematica includes a full range of
interactive numerical, graphical, and symbolic
computation capabilities, all linked to the power
ful built-in Mathem~tica language. Mathematica
2.0 adds still more features to the proven leader
in technical computing software, including
sound generation and flexible external program

'The importance of the program cannot be overlooked ... it so
fundamentally alters the mechanics of mathematics."
New York Times

"Mathematica has the potential to change the world of science at
least as much as word processing has changed the world of writing."
·

Info World

communication.

Mathematica has rapidly become the standard
for technical computing, with more than a dozen
textbooks, a quarterly journal, and several newslet
ters devoted to the system. Mathematica is in use at

"Mathematica is a startlingly good tool."
Nature

all of the 50 largest U.S. universities, all of the
technical Fortune 50 companies, and most of the

Macworld 1991 World Class Software Award Survey

world's larger engineering firms. In fact, more than
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100,000 technical professionals and students
around the world are working with Mathematica
everyday.
To find out what Mathematica can do for you, call
Wolfram Research at 1-800-441-MATH.

o
Mathematica has also received best software/new product
awards from:
Macworld, 1990-91
Discover, 1990
BYTE, 1989

MacUser, 1989
Business Week, 1988
lnfoWorld, 1988

Mathematica®
2.0

A System for Doing Mathematics by Computer
For Macintosh information circle 1 27,
For IBM/Compatible information circle 128,
For UNIX information circle 129 on Inquiry Card.

Mathematica is currently available for:

MS-DOS 386, Microsoft Windows, Macintosh, CONVEX,
DG AViiON, DEC VAX (ULTRIX and VMS). DEC RISC, HP 9000,
Apollo, IBM RISC System/6000, MIPS, NeXT, Silicon Graphics,
Sony, Sun-3, and SPARC.
Prices in US and Can00a srM a r$595. Educational discourts and srudert versions are available.

Wolfrom Research. Inc., 100 Trade Center Drive. Champaign. IL 61820-7237. USA
217-398 -0700: fax: 2t7-398-0747: email: infolillwri.com.
Wolfram Research (UK} ltd., P.O. Box 114. Abingdon. Oxon OX13 6TG. United Kingdom
+441235} 550 440; fax: +441235} 550445; email: info-uklillwri.com
Cl 19!h Walliam Rese81ch, Int.. Mathematk1 Is a registe1ed llldemark ofWGHram Research. kit.
Inc~ or M.uhlec:h. Inc.
Alla1he1pfOdlJ(tnamu111S11ionedaretradematksallheirproducers. Photo:Geo1geRetvey
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Windows. Txt
Screen 4:

Windows. Txt
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text mode.
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indows.Txt from Interactive Engi
neering is an interface library with
strong intentions of unseating Mewel as
the text-based Windows AP! of choice.
Interactive Engineering's goal is to pro
vide transparent p011ability from Windows
to DOS character modes.
The BytePort demonstration code the
company delivered illustrates this port
ability nicely. The code was created us
ing Blue Sky Software's WindowsMaker
Professional, a popular screen-prototyp
ing tool. The resulting code is used as is.
There is no library-specific code added for
Windows.Txt support. This ability is very
important, since it means that you can re
ceive direct support from third-party de
velopment tools without having to modify
the code they generate. However, as with
Mewel, the conversion from graphics to
text coordinates takes some extra thought
and careful planning.
Windows.Txt achieved a smooth and
comfortable implementation of the
BytePort program. All the text-editing win
.dows were implemented as child windows
of the main application window (i.e., the
MDI). The data-entry and demonstration
windows were created as separate prima
ry windows, demonstrating full support
for both models.
A subtle but important difference be
tween Windows.Txt and the Mewel inter
face is the manner in which each handled
text scrolling in the BytePort demonstra
tion program. Clicking a scroll-bar arrow
in Mewel moves the text-insertion point
either a character horizontally or a line
vertically. In Windows.Txt, the scroll-bar
arrow moves the text displayed within the
window; the inse11ion point remains fixed .
The Windows.Txt behavior is identical to
that of Windows (and the Mac and OS/2
PM, for that matter). The Mewel behavior

W
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catches you by surprise.
Windows.Txt comes with a very small
user's guide, which presents an overview
of the product and utilities. A series of ap
pendixes provides a quick compatibility
check between the real Windows 3.0 AP!

calls and messages and this library. All
nonsupported calls, typically graphics and
multitasking, return reasonable error mes
sages. Properly written code that conscien
tiously verifies error returns can operate
with these calls without difficulty. Inter
active Engineering also ships volumes 1
and 2 of the Microsoft Windows Pro
gramming Guides.
The text check (TCHK) utility exam
ines your source code and generates a se
1ies of messages pinpointing calls and mes
sages within your code that will function
differently in the text-only mode. The stan
dard system comes with an inte1face to the
Help Advisor but does require the special
Help Compiler available from Microsoft.
In addition, you receive a dialog-box edi
tor and resource compiler.
Windows.Txt is a definite contender for
Mewel's dominance of the DOS Win
dows-style AP! arena. The programs are
small and highly responsive. The atten
tion devoted to small details (e.g., the text
scrolling mentioned above) makes it more
comfortable for users who are familiar
with Windows.
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orget GU!s, standards, objects, and
even event loops. Panel Plus II from
Roundhill Computer Systems takes you
away from all that. This package manages
to port a DOS-style data-entry interface
to Windows. Although my first reaction
was that this is a silly thing to do, I soon re
alized that it made quite a bit of sense.
Consider the following facts: (I) The DOS
data-entry marketplace is fairly mature.
People know the type of information they
want to enter and display. Many applica
tions in this market consist of "fill in the
following form and save." Nothing fancy,
just good, plain interfaces between the user

F

Screen 5: Panel
Plus 11 provides
a DOS-style
programming
environment,
resulting in a
DOS-style data
entry inte1face.

and vast amounts of data. (2) Not everyone
has become an instant Windows pro
grammer overnight. (3) The customer is
switching over to Windows. How soon
can you deliver?
As you can see from screen 5, Panel
Plus I I will not win any beauty or style
competitions under Windows. However,
this window looks and acts exactly like
the application running under DOS. Those
familiar with the DOS application will not
have to embark on a learning period to be
come functional under Windows. Even
mouse suppo11 is identical. In the text-edit
ing field, mouse movements appear to
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While there are some exciting new Windows applica
that all programs and environments get the maximmn
tions, MS-Windows' huge RAM and disk space require
memory they need to run more efficiently.)
ments make it too big a trade-off in expense and perfor
DESQview v2.4 gives older 8088, 8086 and 286 PCs
mance for users of DOS programs to run it constantly.
with additional memory most of the same capabilities with
Multitasking and windowing DOS programs is still
surprisingly little performance trade-off.
much easier to accomplish with DESQview.
Whatever programs you us~DOS, extended DOS or
DESQview 386 v2.4 lets you use your favorite DOS and Windows-and whatever hardware you have, 8088 or i486
DOS-extended programs in windows side-by-side on
or something in between, there's a DESQview to get the
386SX, 80386 and i486 PCs. As you can see above, you can most out of the hardware and software you own today.
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translate into simulated arrow keys.
From the programmer's point of view,
you never know you have left DOS. The
event loop is completely hidden. Nowhere,
in any of the code, is there a single Win-

dows call. In short, there is no discernible
difference between Panel's Windows and
DOS programmer interfaces. You want
data entry? You get data entry.
This approach may not be the wave of
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Screen 6: Wndx can create its
own look and feel on various
platforms. It is shown under
DOS (le.fi) using a Wndx
proprietmy style and under
Windows (right) using the
Windows style.
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he Wndx Professional GUI
Development System from
The Wndx Corp. is a library
that attempts to deliver the best
of every world it touches. The
company does not provide a
subset of features on the sup
ported platforms. It suppmts all
the features. If it exists in Win
dows, you can do it in DOS and
Motif. Eventually, you will also have the
capabilities of the Mac (I saw a very early
beta version).
The Wndx approach to portability is
unique. After writing your application us
ing the supplied AP! , you attach a "style
guide," which detennines exactly how the
user interface appears. The version I re
ceived had three style guides: Windows,
Motif, and a proprietary Wndx style. Al
ternatively, these style guides can be ap
plied dynamically at run time . Screen 6
shows the different styles applied to the
BytePort demonstration program. The odd
thing is that the standard style guide for
Windows looks more like Motif than Win
dows. The company assured me that this is
not an error. This is how the product ships.
I do not understand this decision.
Although I doubt that you would actu
ally want to change styles dynamically in
the middle o f a program, the basic premise
is an interesting one. Wndx supplies the
source code for all the styles, so you can
create your own truly unique versions.
The difficulty with this approach is that
Wndx is not using native operating-sys
tem toolboxes to build standard dialog
boxes. It is building all of them itself. Ev
erything is hand-drawn: dialog boxes, ra
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dio buttons, check boxes, scroll bars, and
arrows. This introduces a tremendous
amount of overhead.
Although it is impractical and mean
ingless to compare the executable code
sizes of all the BytePort programs, it is
significant that the Wndx library produced
programs that were over I00 KB larger
than the other BytePort demonstration pro
grams. BytePort written directly to the
Windows API generated executable file
sizes of 30 to 50 KB. Other libraries gen
erated sizes in the 180- to 200-KB range
under Windows. Wndx clocked in with a
320-KB application. This size increases
toover400KB in DOS, where Wndx links
to the MetaWindow/Plus graphics inter
face and the Rational Systems DOS ex
tender. Don't expect to produce even a
moderately complex application without
using this DOS extender. Given the size
of the Windows code, the additional over
head required to operate as a stand-alone
DOS application is surprisingly small.
Wndx builds all its own control items,
and none of them, unfortunately, looks
precisely correct. For example, the scroll
bars are slightly different, and the scrolling
mrnws are shaped oddly. Of course, these
problems can be fixed by altering the style

the future, but it definitely solves an im 
mediate problem-how to move your cur
rent program and customers rapidly and
efficiently to Windows while preserving
your installed base of application code.

guide, but most programmers probably
want to spend their time developing code,
not tweaking the interface. However, if
careful control of your interface in multi
ple environments is impmtant, Wndx gives
you the ability to change everything.
User-interface issues aside, Wndx pro
vides a wealth of tools that is astounding:
machine-independent bit maps, a list man
ager, an e1rnr manager, and built-in desk
top functions, such as a calculator and a
calendar. Wndx is the only reviewed li
brary to provide built-in macro recording
and playback capabilities. These record
ings can be stored in a machine-indepen
dent format. A unique· feature related to
macros is the ability to map an activity to
a sequence of mouse and keyboard events.
This triggering mechanism frees the pro
grammer from having to keep track of po
tentially complex event sequences. A sim
plistic example is the ability to select a
line of text if the user tr iple-clicks the
mouse.
A list display manager supports spread
sheet-style lists in addition to the standard
single-column list. A full set of manipula
tion routines allows the 1ist to be loaded,
edited, and sized dynamica lly. Building a
spreadsheet-style application would be
fairly simple.
Since everything else Wndx does is
portable across all platforms, you should
not be surprised to find that its resources
are also portable. A Wndx-specific re
source compiler produces machine-inde
pendent resource files that are then linked
with your application. Typical resources
include controls, default values, event han
dlers, menus, and window definitions. Plat
form-dependent font resources are also
provided.
Wndx exhibits rather sluggish start-up
performance under both DOS and Win
dows on a 16-MHz 386SX system. Under
Windows, the main application window
appears, and then the system snoozes for
about 4 seconds before displaying the main
menu. Once loaded, Wndx does display
reasonable speed.
Wndx provides cross-platform unifor-.
mity at the cost of size and maintainabili
ty. If you're looking for tight, highly re
sponsive code on lower-end systems, look
elsewhere. If, however, you need fin.econ
trol over your environment's appearance,
Wndx is a library to consider. Windx re
ceives the highest marks for ambition.
co111i1111ed
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Unlimited connect time to access
CompuServe basic services,
now only $7.95 a month.
You can start with the basics at a flat monthly rate, with extended services
available on a pay-as-you-go basis.
For more information about CompuServe's new basic services, just mail
this card, or call 1 800 848-8199.

Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

City, State, Z i p - - - - - -- -- - - - - - - - - - - - - Telephone<-- - - - - - - - - - - - - - C.OmpuServe®
Byte/July

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

BUSINESS REPLY MAIL
FIRST CLASS PERMIT NO. 407 COLUMBUS, OHIO
POSTAGE WILL BE PAID BY ADDRESSEE

CompuServe·
ADVERTISING DEPARTMENT
POBOX20212
COLUMBUS OH 43220-9988
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With CompuServe,you'll always
have more to look forward to.

A one-time membership fee and $7.95 a
month let you use our basic services as often as you
like: news, sports, weather, shopping, reference

It's one thing to discover something you like.
materials, our E-mail service of 60 messages a month,
But to realize there's more of it than you ever
and more. Plus, there's a whole universe of other
imagined is even better. And that's what CompuServe
services available·at nominal additional charges.
is all about.
For more information or to order, see your
Tap into travel information, hotel reserva
computer dealer or call I 800 848-8199. Outside
tions, stock quotes, hardware and software support,
the United States, call 614 457-0802. Because no
a shopping mall, the news, interactive games, and
information service lets you dig deeper or farther
forums. For the experienced user, there 's even free
than CompuServe.
software and shareware. On-screen menus and an
index make it all easy to access, so you get the most
out of your time and money.

CompuServe®
The information service you won't outgrow.

@0800-289-378 @
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Circle 31 on Inquiry Card.

Circle 157 on Inquiry Card (RESELLERS: 158).

PORTABLE USER INTERFACES

zApp
Screen 7: zAp p is a C++
developme nt environment
for the Windows AP/ (left).
Porting to DOS text mode is
also supported (right).

WEN 20" Mult i-Media SVGA Monitor

WEN
TECHNOLOGY

Acknowledgedfor
Unsurpassed Reliability
Technical Innovation
and Quality
+

Mult i-Media Monitors:
14, 15, 20 and 32 inch models
Built in amplifier circuits
Internal, External
or pull-out speakers
Non-interlaced SYGA quality
Highest refresh rate

+

CAD/CAM Monitors

+

Multi-Scan Monitors

+

SYGA PC Monitors
(9-20 inch models)

+
+
+

Notebooks
Fax Modems
Hard Disk Drives

Statistical Quality Control
Guarantees Performance

Custom/OEM Orders Welcome

Tomorrow's Technology
Yesterday's Prices

\VEN Technology Corporation
11 Clearbrook Rd.
Cross Westchester Executive Park
Elmsford, NY 10523
800-377-4WEN, ext. 111
(9 14) 347-4128 FAX
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nmark Development's zApp
Isigned
is a shell-style library de
specifically for Win
dows. It achieves its portability
to DOS text mode by distrib
uting linkable copies of the
Mewel library, which dupli
cates the Window~ APL Min
imal documentation on the
Mewel inte1face library itself is
included. All access is through
zApp. Delivering on its promise of sim
plifying the Windows interface, zApp pro
duced the smallest program listings for the
BytePort demonstration program.
Since zApp is not designed to port ap
plications off the PC/DOS environment,
no attention is given to creating po11able bit
maps, data structures, and so on. The em
phasis is strictly on developing Windows.
zApp provides classes that aicl what I
consider to be two of the most used func
tions in any computer program: text dis
play and data entry. Most of what my ap
plications do is put up small to medium
size po11ions of text, allow the user to mod
ify them, and then store them away again,
perhaps in a database. The zTextPane class
handles the displaying and scrolling of
text. Methods such as logToText and text
ToLog allow you to refer to textual infor
mation as rows and columns of text rather
than having always to calculate the graph
ical point location at which a particular
character starts. Currently, this ability
comes at the price of being able to use
only the fixed-pitch system font.
The zForm class provides the Windows
standard text fields, radio buttons, and
check boxes. The text fields have been en
hanced to provide basic formatted output
and verified input. Through simple "pic
ture" strings, you can limit the type of data
that can be entered and also allow fields
with embedded characters (e.g., the dash
es in a social security number).
Since the shell gives you access only to

basic capabilities, such functions as spread
sheet-style list boxes or multiple list box
selections are not provided. Conversely,
you get support for features like pop-up
menus, arcs, and pixel depth mapping.
If you intend to stay within the DOSI
Windows environment, zApp is worth a
look. However, it does not offer any tools
to help you port to more diverse platforms.

Recommendations
First, no matter which library you choose,
plan to buy the source code. Then put it
on the shelf and use it only for emergen
cies. Bugs will surface in almost any prod
uct, and since you are betting the compa
ny on these portability tools, it's a good
idea to have the source code handy.
Second, get a demonstration program,
including source code, from the vendor.
Look over its approach to the problem.
You can start by obtaining the sample
ByteP011 programs that each company de
veloped for the BYTE Lab.
Third, check out the level of technical
support. In particu lar, look on B IX and
CompuServe for support areas. Find out
if a company has a support BBS. Public
suppo11 forums are better than p1ivate BBS
systems, since you are more likely to have
other users on-l ine when you need them. It
is possible to get support at 2:00 a.m.
Finally, determine exactly the level of
support and functionality you require. If
you want complete control over the look
and feel of your application, a product like

IT

OPENS UP

The problem with local area networks is ~TT":Jr;;=:~·~;;;:::::::--;-::---;~-~~-""'"1iiii
thatthey're too local. People fly, ride,
travel and go places. LANs don't. Or at
least they didn't, until now. f With
Microtest's LANMODEM, authorized
users can call infromanylocation in the
world and access theirNovell networks
without the typical dial-in
complexity. Same for network
managers performing remote sup
port. f LANMODEM is a high-speed, net
work attachable modem that also acts
as a communications server. So it opens
up possibilities thatyou've never had
before-in one integrated solution. f One easy-to

serialport. f 'While users enjoy easier network ac

install box allows entire workgroups to share high-

cess, IAN administrators will appreciate LANMODEM,

speed modems, not only for dialing into the network,

too. Its innovative hardware/software design and

but also for dialing out to electronic information

groupset-upcapabilitiesmakeLANMODEMeasyto
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services or other LANs.

installandmanage. Plus, LANMODEM'sadvanced secu-

Any combination ofthese

rity features protectthe LAN from unauthorized
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possible simultaneously, when a second modem
isattachedtoLANMODEM'sextemal
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Circle 275 on Inquiry Card (RESELLERS: 276).

Circle 60 on Inquiry Card.

Rack& Desk
Chassis

FOR 11111111

XT/AT/286/386/486

11111111111111111111111111111 I
Integrand's unique packaging design uses
modular construction. We have 3 basic
models for ISAIEISA bus computers. Over
90 interchangable modules allow you to
customize them to nearly any requirement.
We make drive enclosures and rackmount
keyboards too. Integrand offers high
quality, advanced design hardware and
strong support. Why settle for less?

PORTABLE USER INTERFACES

Wndx, with its extensive ancillary support,
may be your best so lution. Likewi se, if
you plan never to leave the DOS/Windows
environment, an object library like zApp
will simplify your programming chores.
However, if you intend your magnum
opus for the masses, and the masses are
spread from Windows to the Mac to DOS,
XVT is the library of choice. Its ability to
provide native look and feel while isolating

BYTE Lab editor Raymond GA Cote has
extensive experience as a software devel
oper and designer of interpretive lan
guages and user inte1faces. You can con
tact him on BlX as "rgacote " and on
Internet at rgacote@bytepb.byte.com.

COMPANY INFORMATION

Glockenspiel

Roundhill Computer Systems, Ltd.

(CommonYiew3)
39 Lower Dominick St.
Dublin I, Ireland
353-1 733166
fax : 353-1 733034
CompuServe: 72047,1522
UUCP: mcdhup!image!info
Circle 1310 on Inquiry Card.

(Panel Plus II)
1342 Avalon Court
Wheaton, IL 60 187
(708) 690-3737
(708) 665-9841
Circle 131 S on Inquiry Card.

ImageSoft, Inc.
Rack & Desk Models
Pccepts Most Motherboards ard Passive
Ba;kplanes
Doesn't Look Uke IBM
Rugged, Modular Construction
Excellent Air Flow & Cooling
Designed to meet FCC
204 Watt Supply, UL Recognized
200 &300 Watt Supplies, UL, CSA, TUV
Reasonably Priced

the developer from conditional compila
tions is excellent. It' s at the top of the list
for my next programming project.•

(U.S. publisher of Glockenspiel)
(CommonView3)
2 Haven Ave.
Port Washington, NY 11050
(800) 245-8840
fax: (516) 767-9067
BBS: (516) 767-9074
Circle 1311 on Inquiry Card.

Roundhill Computer Systems, Ltd.
(Panel Plus II)
Orchard House
Ogbourne St. George
Marlborough, Wiltshire SN8 1SU
U.K.
44-672-84535
fax: 44-672-84525
Internet: tfrost@cix .compulink.co.uk
BIX: tfrost
Circle 1316 on Inquiry Card.

Inmark Development Corp.

The Wndx Corp.

(zApp)
2065 Landings Dr.
Mountain View, CA 94043
(415) 691-9000
fax: (415) 691-9099
BIX: inmark
CompuServe: 70550,2570
BBS: (4 15) 69 1-9990
Circle 13 12 on Inquiry Card.

(Wndx Professional GUI Development
System)
1550 Eighth St. SW, Suite 305
Calgary, Alberta,
Canada T2R I KI
(403) 244-0995
fax : (403) 244- 1039
BIX: wndx
BBS: (403) 244- 1151
Circle 13 17 on Inquiry Card.

Inter active Engineering Cor p.

Three Models: Drawer, Shelf, and Panel
Reasonably Priced
Call or write for descriptive brochures, prices
or applications assistance:

(Windows.Txt)
P.O. Box 7022
Boulder, CO 80306
(303) 440-7674
(303) 444-7206
CompuServe: 7241 1,3264
Circle 13 13 on Inquiry Card.

Magma Systems

INTEGRAND
RESEARCH

CORP

8620 Roosevelt Ave. • Visalia, CA 9329 t

2091651-1203
FAX 2091651 -1353
We accept VISA and MasterCard
IBMIXTIAT TM IBM• 28613861486 TM INT'CL Drives and compult?r boards not included.
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(Mewel Window System)
15 Bodwell Ter.
Millburn, NJ 07041
(201) 912-0192
fax: (20 I) 912-0 I03
BIX: magma
BBS: (201)912-0668
Circle 1314 on Inquiry Card.

XVT Soft ware, Inc.
(XYT)
P.O. Box 18750
Boulder, CO 80308
(303) 443-4223
fax : (303) 443-0969
AppleLink: D6927
CompuServe: 75765, 1233
BBS: (303) 443-9083
Circle 13 18 on Inquiry Card.

Put more power in your PC
Plug MKS 1bolkit into any DOS or OS/2
PC and you'll unleash more power and
flexibility than you ever believed your
hardware could handle. You'll find that
MKS Tuolkit is the essential piece of
DOS or OS/2 software after the operat
ing system itself.
Advanced programming tools
once available only on UNIX™ systems
are packed into MKS 1bolkit for DOS
or OS/2 - more than 150 of them,
including utilities for: • prototyping
• advanced command language
• command editing and history

Price: DOS $249, OS/2
$349, DOS & OS/2 $399,
Upgrade $69 (DOS only) .
C3ll for LAN and site license
prices.

I

v1SA

• file processing • text manipulation
• compression • archiving • editing.
And MKS 1bolkit is easy to use,
with on-line manual pages, lots of
examples and quality documentation
for both novices and experienced users.

I Tu order, call MKS at

iE 1-800-265-2797 (continental U.S. only)
~
--

[I'll•]

or (519) 884-2251 ; Fax (519) 884-8861
30-day money-back guarantee.
Circle 76 on Inquiry Card.

You'll be able to get the job done
effortlessly too, wherever you're work
ing. For laptop owners, our installa
tion procedure lets you load only the
utilities you want. For developers
working on a UNIX system and a PC,
we've made it easy to copy files
across systems. And MKS 1bolkit
tracks the POSIX.2 standard, a plus
for developers in open systems en
vironments. Networks are perfect for
MKS 1bolkit too.
Plug in MKS 1bolkit and soar1beyond
your hardware.

MKS

35 King Street North
Waterloo, Ontario
Canada. N2J 2W9

~S and M<S Toolkit are trademarks of Mortice Kem Systems lnc.
UNIX is a registered trademark of Unix System Laboratories, lnc.

You Need \
Tree City USA
ity trees add the soft touch of nature
to our busy lives. They cool our
cities, fight pollution, conserve energy,
givewildlife a home, and make our
neighborhoods more liveable.
The trees on city property, along
streets and in parks, are an essential part
of the urban forest. To keep these trees
healthy and abundant, your town
needs an organized program for
their care ... an annual action
plan to plant and prune the
city's trees, and to main
tain their health.
You can make a
difference - byplant
ingand caring for trees
in your yard and in
your neighborhood,
and by encouraging
your city government's
community forestry
program.
Support Tree City
USA where you live. For
your free booklet, write:
Tree City USA, The
National Arbor Day
Foundation, Nebraska
City, NE 68410.

C

~The National
~Arbor Q!!y Foundation

(:'
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child·reach
(child-rech) n . .
1. Formerly Foster Parents Plan, the largest non
sectarian sponsorship organization in the world.
Founded in 1937 to help needy children and their
families overs~as.· 2. A way to reach a child and
family and release them from the crushing grip
ofpoverty. 3. A wonderful thing to do. 4. An
easy thing to do.

The above definitions do not come from a dictionary.

They come from the heart. If you want to do
something wonderful for a child and family
overseas that's not a handout, but something
that will touch them for the rest of their
lives, call 1-800-323-2822. Or fill out
and mail the coupon below.
Childreach. It'll do your heart
good!

I

16
~

~ h
Ch·1
1·arieaC
.1.. ~

1'

I
I
I
I
I
I

YES! I want to know more
about Childreach.
Name
Address

11

I
I
Phone
M3011
I
Mail to: Childreach
I
155 Plan Way
I
Warwick, RI 02886-1099
I
'----------------------
City

State

Zip

Scanning the Spectrum
olor can grab your attention and
tug at your emotions. Color
the performance of
images can make a presentation
more effective, and a single color
24-bit color scanners
photograph can inject elegance into an
otherwise plain brochure.
for the PC and the Mac
Color is compelling. That's rea
son enough to explore your options in
scanners that can effortlessly transfer
STANFORD DIEHL AND
vivid
images from paper to computer
DAVID L. EDWARDS
screen. The steady downturn in pric
ing makes the prospect of adding a
color scanner to your collection of graphics and desktop publishing tools
all the more attractive.
To judge how effectively today's 24-bit technicolor devices get the job
done, this month's BYTE Lab Product Report reviews nine flatbed scanners
forthe Mac and PC: the·Artix ArtiScan 6000C, AYR 's 8000/CLX, the Epson
ES-300C, the Hewlett-Packard ScanJet Ile, the Microtek ScanMaker 600Z,
the Mirror 600 from Mirror Technologies, Mustek's MFS-6000CS, the
UC630 from UMAX Technologies, and the Omnimedia 6C from X-Ray
Scanner Corp. All are capable of delivering vibrant visuals to your desktop
applications and offer a minimum resolution of 300 dots per inch. Although
the nine products also are adept at scanning in text, black-and-white photos,
and line art (images that lack the intermediate shades of gray typically found
in black-and-white photos), we focus on their ability to handle artwork,
rather than on their usefulness at performing OCR tasks.

The BYTE Lab evaluates

C

What Price Color Image Processing?
Manipulating color images requires plenty of hardware muscle. To adequate
ly display and edit color images, you need a monitor capable of reproducing
a wide spectrum of color. For 24-bit color scanners, VGA color just doesn't
cut it. At the very least, you need a screen that can display 256 colors. Color
images also demand huge chunks of disk space. A 4- by 6-inch color photo,
scanned in 24-bit color at a resolution of 300 dpi, can soak up over 12 MB of
space on a hard disk. Likewise, color images can gobble up memory
resources. And, on a machine with inadequate processing power, work on
files containing color images slows to a crawl.
You also have to be prepared to make at least a relatively small
capital outlay. Although the price of 24-bit color scanners has
dipped over the last year, list prices still start at around $1300 and climb
to around $3500 (see the table "Color Flatbed Scanners Compared" on page
234). The difference in price between a 24-bit color scanner and an 8-bit
gray- scale scanner typically is about $400 or $500-a big enough
gap to encourage you to carefully consider whether you really need
color capability now or will need it in the future.
230
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How to Build a Better Image
Whether they produce color or gray-scale
images, flatbed scanners work similarly.
As with a standard photocopier, you lay
the hard copy-photograph, drawing,
page of text-face down on a glass bed.
A lighted bar, controlled by software,
passes beneath the glass, reflecting light
off the printed image onto a grid of pho
tosensitive cells. The number of light sen
sors determines the actual (optical) hori
zontal resolution of the scanner. A
scanner with a resolution of 300 dpi con
tains 300 sensors within a horizontal inch.
Each pixel of the final image receives its
data from a separate sensor.
Each light sensor transmits a signal cor
responding to the brightness of the
reflected light. That signal is converted to
a digital value. In early scanners, each
pixel held a single bit of data, so that each
pixel was either on or off, black or white.
In these scanners, each pixel can hold 8
bits of digital data, so each sensor can
translate up to 256 levels of brightness.
As the light bar moves down the length
of the scanned page, it collects image
data. The precision with which the light
bar travels determines vertical resolution.
A scanner with a vertical resolution of
300 dpi can take 300 readings per inch.
Some of the scanners we evaluated take
readings at intervals of one six-hundredth
of an inch, creating a scanned image with
a true vertical resolution of 600 dpi.
Scanner vendors also devise software
algorithms to enhance the resolution
of the final image. This usually is
accomplished by interpolation, a process
by which a scanner's software adds pix
els to the image, deriving a value for
each additional pixel by taking an aver
age reading of the pixels around it. Inter
polation can double and, in some cases,
quadruple the final resolution of the
scanned image. The usefulness of this
technique depends on the type of image
you are scanning. You should not,
for instance, use interpolation when

EJ\JTE

ACTION SUMMARY

I WHAT 24-BIT COLOR
SCANNERS DO
These scanners let you scan vivid
images, in 16.8 million colors
into your computer and onto your
monitor screen. You can produce
black-and-white images with 256
levels of gray and standard line
art images as well.
scanning Iine art or text because it makes
both images and characters fuzzy. It can
work well, however, for scanning black
and-white or color photographs.
Typically, 24-bit scanners offer differ
ent modes for handling different types of
input. For gray-scale images, they take
one 8-bit reading per pixel to derive 256
shades of gray. For color images, they
take three 8-bit readings per pixel-one
each for the three primary colors red,
green, and blue-to re-create 16.8 million
different colors. For line art, most scan
ners record a single bit for each pixel.
Color scanners collect the necessary
red, green, and blue color readings in
one of two ways. In a three-pass color
scanner, the light bar makes three scans
of the document. The first time through,
the light passes through a red filter and
records the red values of the image. The
next two scans record the green and blue
values. A one-pass color scanner flashes
red, green, and blue light as the bar trav
els down the page, collecting all three
values at once. In our tests, we found no
significant relationship between the
number of passes required and the quali
ty of the scanned image. For an in-depth
look inside scanners, see "How Scanners
Work," in the June BYTE.

A Tidy Bundle
Resolution isn't the only factor to con
sider when you' re in the market for a
PHOTOGRAPH Y: SCOTT PARKER I AVIS STUDIO © 1992

scanner. The scanning software bundled
with the hardware can add significant
value to your purchase. Adobe Photo
shop is the premier image-editing pro
gram on the Macintosh. Most Mac
scanner packages include either a full
fledged version of the product or a "lite"
edition that lacks some of the higher-end
image processing functions. You also
should look for a "plug-in" software
module that lets you scan images direct
ly into Photoshop.
Among the Mac scanners reviewed
here, the Mustek MFS-6000CS and the
HP ScanJet Ile do not ship with a version
of Photoshop. The Ile also lacks a Photo
shop plug-in. HP ships DeskScan and
DeskPaint for the Mac; Mustek supplies
Color It, a highly capable 24-bit paint
program with a built-in scanner module
(see "Art for Business's Sake" in the
April BYTE for a closer look at Color It).
Despite the strengths of other applica
tions, any replacement for Photoshop is
suspect. An outstanding image editor, it
is highly regarded among graphic design
ers and desktop publishing professionals.
The software decision is not so clear
cut on the PC side. Two image editors
share the spotlight: PhotoStyler, a power
ful image editor developed by ULead and
now owned by Aldus, and Picture Pub
lisher from Micrografx. Version 3.0, the
latest release of the latter program, adds
many exciting new features. Either of the

I LIKES
All these scanners produce
high-quality color output. Prices
have dropped significantly over
the past year.

I DISLIKES
Some of the scanners are very
slow on color jobs. Color
images also take up huge
amounts of disk space.

I RECOfvWIENDATIONS
We like the Microtek ScanMaker
for its nice blend of features,
image quality, and price. The
low-cost Epson ES-300C
produces great scans but is very
slow. The Mirror 600 is our top
pick on the Macintosh platform.

two will satisfy most users, but the
trimmed-down edition of Picture Publish
er, Picture Publisher LE (the LE stands
for limited edition), lacks some important
high-end features, such as the ability to
do color separations and mask out certain
areas of an image. HP bundles DeskScan
JULY 1992 • B Y T E
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COLOR FLATBED SCANNERS

for Windows with its color scanner for
the PC. This choice is less problematic on
the PC than on the Macintosh, because
most PC-based image editors include
drivers for the ScanJet.

Putting Scanners to the Test
To limit the impact of software variations and
the like on our test results, we did ow· best to
follow consistent testing methods. On the PC
platform, each scanner was connected to a
486-based EISA system with 8 MB of RAM.
The display system included a Hercules
Graphics Station Gold 16+2 board hooked to a
16-inch Sony Triniu·on Multiscan HG moni
tor. Each scanner came with its own interface
care!. In most cases, we scanned the samples
from within Aldus PhotoStyler I. Ia. TI1e AYR
8CXXJ/CLX lacked a PhotoStyler driver, so we
used Picture Publisher 3.0 to test it. We started
timing as soon as the scan operation was uig
gered from software and ended each test when
the entire image appeared on screen.
We ran the Mac tests on a Macintosh II
with a 40-MHz Radius Rocket accelerator,
8 MB of RAM, a Direct Color/24 display
card, and a 24-bit Radius dual-page dis
play system. We scanned the test pages
from within Photoshop 2.0 I, using plug-in
modules supplied by the scanner vendors.
Only the HP ScanJet IIc lacked a Photo
shop plug-in, which forced us to use HP's
DeskScan II software. Two of the Photo
shop plug-ins-the ones bundled with ·the
Mustek MFS-6000CS and the XRS Omni
media 6C-did not suppo11 line-art mode.
For those models, we scanned line an in
gray-scale mode. In all cases, we used the
scanners' default settings during testing.
Our main objectives were judging the
quality of each unit's scanned images and
its scanning speed (see figure I). Because
most scanners operate differently in dif
ferent modes, we focused our efforts on
testing performance in three basic modes:
gray scale, line art, and color. (See the
test target on the next page.)
An 8- by I 0-inch black-and-white pho
tograph measured the gray-scale perfor
mance of the scanners. We also used the
Kodak Gray Scale test, a strip showing
20 gradations of gray. The fancy page of
text we used to discern line-art quality
included type sizes ranging from 6 points
to 24 points and a wide assortment of
serif and sans serif typefaces. We also
scanned the patterns composing the
M icroCopy Resolution Test Chart from
the National Bureau of Standards. Each
pattern consists of five equally spaced
horizontal and vertical bars that intersect
to form an L shape (see the tests on the
next page). The space between the bars
gets progressively smaller with each pat
tern. After scanning in the chart, we
232
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noted when the five bars of a pattern
were no longer clearly discernible. Line
art performance is especially important if
you plan to do extensive OCR work.
To check each scanner's accuracy, we
simply scanned a ruler. Using image
editing software, we selected an area
equivalent to the scanner's resolution.
For images scanned at 600 dpi , for exam
ple, we selected a 600-pixel area. We
then magnified the image to make sure
the selection box covered an inch pre
cisely. We used this technique to check
both the hardware resolution of the scan
ners as well as the maximum resolution
attained via software. Every scanner fell
within two pixels of the stated resolution,
including the A YR 8000/CLX used with
its 1600-dpi algorithm. But beware, this
test determines the accuracy of the scan
ners, not the final quality of the scanned
image. Because a scanner can successful
ly fill a squcu-e inch of an image with the
correct number of pixels, it doesn't nec
essarily follow that the extra pixels will
contain the correct data.

three all vary from the control compo
nents by an equal amount, it is easier to
make the necessary ·adjustments to
"color-correct" the scanned image. When
the RGB values are uniformly off, you
can change the look of the image by
adjusting, say, just the brightness, rather
than having to individually adjust the
red, green, and blue channels . If one
color deviates further than the others, the
problem is more difficult to address.
The following sections discuss the indi
vidual scanners, covering both the test
results as well as bundled software, ease
of installation, and driver support on the
Mac and PC.

PROS
CONS

Comes ,wi_th ColorS_hop, an
excellent image editor
Installation difficulties

Color Quality
Evaluating the color quality of the scan
ners is a trickier business. We started with
a color rendition chart from Macbeth, a
division of Kollmorgen Instruments Corp.
The 24 colors in this grid represent natural
objects such as human skin, blue sky, and
foliage, with each color having a specific
CIE value. The CIE (Commission Interna
tional de l 'Eclairage) is a widely accepted
international standard for specifying
objective, device-independent color.
Kevin Draz of Tektronix, Inc., one of the
leading companies in color research and
the manufacture of output devices, con
verted the chart's CIE values to CMYK
values using an algorithm developed by
the company. He then converted the
CMYK values to RGB values so that we
could measure how well the test scanners
did at converting color images on paper to
on-screen color images.
We scanned the Macbeth Color Checker
Chart into Picture Publisher 3.0 and took
an average RGB reading of each color
swatch. The graph in figure 2 depicts the
color variance of each scanner compared to
the converted CIE values. The longer the
bar, the better the color confom1ed to the
control value shown in the Macbeth char1.
The red bar indicates how well a particular
scanner handles the red component of a
color, the green one tracks a scanner's abil
ity to represent green, and the blue bar
depicts the accuracy achieved in duplicat
ing the blue component.
Also significant is the amount of devia
tion among the three color bars. If the

ARTIX ARTISCAN 6000C
Artix's ArtiScan 6000C comes with one
of the most technically advanced image
processing packages offered for the scan
ners we tested, ColorShop 24 for the PC.
(Artix has a Mac-compatible scanner but
could not send us one in time for test
ing.) ColorShop 24 lets you print repro
duction-quality line art and halftones
(images that use dots to reproduce shades
of gray) on laser printers.
The ArtiScan 6000C's speed test results
are average. Scanning a black-and-white
photo produces an image with very good
contrast, and the gray-scale scan was
excellent. Only two other scanners
besides the ArtiScan 6000C, the Microtek
ScanMaker 600Z and the UMAX UC630,
proved capable of reproducing all 20
shades in the Kodak Gray Scale test. TI1e
result of the 24-bit color scan test of the
Macbeth chart was one of the best of the
eight scans done on the PC, save for a few
imbalances in the oranges and yellows.
The ArtiScan comes with Picture Pub
lisher LE and Recognita Plus OCR soft
ware. In addition, Artix offers an add-on
called the ArtiScan Slide Scan Kit for
making high-quality scans (with resolu
tions as high as 800 dpi) of slides, film,
x-rays, and transparencies.
Installation is the product's one hitch.
The SCSI card was almost impossible to
install in the PC, because of a miscalcula
tion in the placement of the port connec

COMPARISON OF COLOR SCANS
The reproductions below show sa111ple color scans from each scanner in this report. The scanned photo tested each
unit's ability to reproduce colors, shades, and lwes. The MicroCopy Resolution Test Chart, from the National Bureau of
Standards, exercises a scanner's line-art abilities.
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Software bundles can add significant value to your scanner purchase. HP Scan} et emulation will ensure software support on the
PC platform while Apple scanner emulation will hedge your bets on the Mac side.(• = yes, o = no, NIA = not applicable.)
Artix Technologies

AVR, Inc.

Model

ArtiScan 6000C

8000 /CLX

Price

$1950

$2190

Company

Epson America, Inc. Hewlett-Packard Co. Microtek Lab, Inc. Mirror Technologies

Mustek, Inc.

ES 300C

ScanJet lie

SeanMaRer 600Z

Mirror 6.00

MFS·6000CS

$1399

Mac: $1995

$1995

$1299

Mac: $1895

DOS interface kit: $495

PC: $2195

PC: $1295

Mac interface kit: $595
Mac', PC

Mac. PC, PS/2

Mac, PC

Mac, PC

Mac, PC

Mac

Mac, PC

Hardware resolution
(H x V)

300 dpi x 600 dpi

400 dpi x 400dpi

300 dpi x300 dpi

400 dpi x 400 dpi

300 dpi x 300 dpi

600 dpi x 300 dpi

300 dpi x 300 dpi

Max. resolution
with software (H x V)

600 dpi x 600 dpi

1600 dpi x 1600 dpi

600 dpi x 600 dpi

800 dpi x 800 dpi

600 dpi x 600 dpi

600 dpi x 600 dpi

600 dpi x 600 dpi

3-pass

3-pass

1-pass

1-pass

3-pass

3-pass

3-pass

Maximum document size

8.5"x 11 .T

8.5"x 14"

8.5"x 11.67"

8.5" x 14"

8.5" x 13.5"

8.5" x 14"

8.5"x 13.5"

Dimensions (L x Wx HJ

18.5"x 13"x 5"

.. 21 .3" x 12.9" x 4.55"

2'0.1" x 12.6" x 4.8"

23" x 14.5" x 4.5"

20.2" x 13.5" x 4.6"

21 " x 13.4"x 5"

20.2" x 13.5" x 4.6"

17. 5lbs.

15 lb s.

19.8 lbs.

29.5 lbs.

19.58 lbs.

1Slbs.

19.58 lbs.

Bundled software (PC)

ColorShop
PhotoStyler 1.1 a
Recogrita Plus OCR

Picture Publisher LE
EasyScan

PhotoStyler 1.03

NIA

Picture Publisher LE
Perceive OCR

Bundled software (Mac)

Photoshop 2.01
(andplug-in)
ColorShop

Photoshop 2.0
(wI Scantastic
Plug-In Module)
EasyScan

Photoshop 2.0
(and plug·i~l
Mirrorsca n

Photoshop 2.0
(and plug-in)

Color It
UMAXScan
OCR

Platform

Scanning method

Weight

Micrografx WindowsDraw DeskScan II
Picture Publisher LE
(includes ZSoft's
PhotoFinish)
Photoshop LE
(and plug-in)
Acquire

DeskScan II
(includes Zedcor's
DeskPaint)
Scanmatch color
calibration

Color preview

0

•

•

•

•

0

•

Zoom preview

0

0

0

•

0

0

0

0

Optional transparency
scaMer/price

$695

0

0

0

0

o"

Optional sheet feeder/price

0

$795

0

$695

$699

o"

0

HP ScanJet emulation

0

0

•

0

NIA

0

Apple scanner emulation
Warranty

•

•
•

1 year

2years

•

0

0

•

0

1year

1year

1year

1year

1year

'Mac-compatible model is available bu t was not tested.
" Add-on is under development.

tor on the board. Brute force prevailed,
however, and we managed to move on to
trying to follow the sketchy instructions
for installing the Picture Publisher driver.
This little-known scanner undoubtedly
will carve a niche for itself in the image
editing, desktop publishing, and graphics
marketplace. Keep your eye on it.

PROS
CONS

1600-dpi interpolated resolution

High price

AVR 8000/CLX
Advanced Vision Research's 8000/CLX
has a base optical resolution of 400 dpi
horizontally and vertically, but it can
generate an effective resolution of up to
1600 dpi using interpolation or replica
234
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tion. The scanner driver for Picture Pub
lisher for Windows handles interpolation
differently than most other scanners. If
you select a scanning resolution higher
than the 400-dpi optical reso lution of
the scanner, you can choose between
speed 4, which uses interpolation to
enhance resolution to 1600-dpi, or speed
5, which uses replication (a technique
that enhances resolution by creating pix
els and filling each new pixel with image
information from its neighbor).
You can choose to use AVR's
EasyScan software or use Micrografx's
Picture Publisher. Picture Publisher
provides more all-purpose image edit
ing functions than EasyScan. Because
our choice for testing software, Photo
S t y le r, doesn't offer A YR scanner
drivers, we used Picture Publisher when
testing this scanner. This partially
accounts for the unit's poor showing on
the color speed test.
The Mac version of the scanner
includes a stripped-down edition of Pho
toshop and a plug-in for scanning direct
ly from Photoshop. The plug-in works in
the same way as A VR 's DA (desk acces-

sory), letting you choose color, gray
scp.le, halftone, and line-art modes. It
even includes a nice selection of halftone
patterns and options for doing gamma
correction, a technique used for bringing
out shadow details or toning down high
1ighted areas. Another bundled utility,
PicturePress, comes in handy when
you're dealing with large image files.
The program compresses graphics files
using the standard JPEG or JPEG+ "loss
less" algorithms.
The A YR 8000/CLX dawdled its way
through scanning the Grumbacher Color
Visualizer Chart in 17 minutes and 18
seconds, the slowest result for any of
the PC-based scanners. However, this
was the only scanner tested with Picture
Publisher . With the Mac, the A YR
8000/CLX performed well on the color
speed tests, and it excelled in the gray
scale and Iine-art tests.
When we scanned in the Macbeth chart
using the scanner's default settings, the
darker hues were not as faithfully
scanned as the I ighter hues . But with
some adjustments in the contrast and
brightness settings, we managed to bring

UMAX Technologies, Inc.

X-Ray Scanner Corp.

UC630

Omnimedia 6C

$1995

$3500

Mac. PC

Mac. PC, Sun, Next

300 dpi x 600 dpi

300 dpi x 600 dpi

600 dpi x600 dpi

600 dpi x 600 dpi

3·pass

3·pass

8.5"x 14"

8.5" x 13.5"

21" x 13.4" x5"

20.2" x 13 .5" x4.6"

18 lbs.

19.58 lbs.

lmageln Color Professional
MicroArt II

PhotoStyler 1.0

Photoshop 2.0
(and plug-in)
Scanmatch
color calibration

Photoshop 2.0
(and plug-in)

0

•

0

•

$895

•

$495

$699

•

0

•

0

1year

1 year

the colors very close to the original hue
and saturation levels.
All in all, the A YR produces accept
able scans of a variety of original printed
materials but, at $2190, it is one of the
highest-priced scanners we looked at.
For certain users, the investment may be
worthwhile. That price gets you an inter
polated resolution of 1600 dpi, the high
est of any scanner in this group.

PROS
CONS

Excellent image quality
Poky speed

EPSON ES-300C
The Epson ES-300C is a 24-bit color
scanner that is very competent at scan
ning everything from detailed black-and

white line art to complex color images.
In its 8-bit gray-scale mode, it produces
images in 256 shades of gray. Capable of
achieving a resolution of 300 dpi both
horizontally and vertically through hard
ware, the Epson can reach 600-dpi reso
lution through software interpolation.
The one-pass ES-300C produced some
excellent scans during our tests-particu
larly with color photographs. In some
cases, the scanned image display looked
even better than the original, showing
excellent color balance, contrast, and
hue. Another nicety is the device's abili
ty to make color corrections during scan
ning so that you can match the output of
printers and monitors.
On the PC, test results for the Epson
ES-300C were impressive for resolution
but disappointing in the speed department.
Among those scanners using PhotoStyler,
the Epson ranked at the bottom on both
the color chart and black-and-white photo
speed tests. Only the Artix ArtiScan fin
ished lower on the text speed test-just 11
seconds after the ES-300C .
A gray-scale scan of the test black-and
white photo done at 300 dpi produced a
very good scanned image, with some
loss of detail in the darker, shadowed
areas of the original. This was typical of
the results of most gray-scale scans done
using PhotoStyler on the PC, however.
Our 600-dpi test scan of various fonts
· faithfully reproduced the quality of the
original, which was done on a laser print
er. The scan even picked up specks of
stray ink created during the printing pro
cess. Scanning the MicroCopy Resolution
Test Chart also produced impressive test
results.
PhotoStyler offers greater flexibility
than Picture Publisher LE. PhotoStyler
lets you select one of 19 scanning output
resolutions, from 50 dpi to 600 dpi. If
you simply plan to display your images
on-screen, you can choose a lower num
ber to match the resolution of your
screen. If you want to output an image to
a laser printer, a higher resolution is
required, most commonly 300 dpi.
In addition to Picture Publisher LE, the
scanner's DOS interface kit ($495)
includes a bidirectional parallel interface
board, Epson DOS device driver, parallel
cable, and Windows Draw (Micrografx's
easy-to-use drawing program). Setup is
simple, and if you already have installed
Picture Publisher or PhotoStyler under
Windows (the scanner may be controlled
by either program), you could be scan
ning your first images in minutes.
On the Mac, as on the PC, the Epson
was the slowest at scanning a color
image. The well-stuffed Mac package

includes a SCSI interface board and
cable, Epson Apple scanner driver, Sec
ond Glance's Scantastic Photoshop plug
in module for access to Photoshop, the
Acquire DA, and Adobe Photoshop LE.
In both the PC and Mac forms, the ES
300C uses single-pass technology for
color scanning, turning on its red, blue,
and green fluorescent lights in sequence.
During a monochrome scan, all three col
ors light up simultaneously.
On the PC, the control panel lets you
enlarge or reduce the image size from
200 percent to 50 percent when out
putting directly to a printer. You'll also
find a brightness control to set one of
seven levels for scanning faint originals,
line art or text, or dark originals.
Aside from its poor results on the
speed test, the Epson ES-300C produces
very fine results, and we recommend it
for scanning any type of material, espe
cially color images.

PROS Fast
CONS

Scan quality is only adequate

HEWLETT-PACKARD
SCANJET IIC
For many, Hewlett-Packard means relia
bility and performance, and those charac
teristics carry over to the fast ScanJet Ile.
The hardware's optical resolution is 400
dpi, but with the accompanying control
software, you can boost resolution to
1600 dpi. Scanning is carried out in a
single pass of the twin fluorescent scan
ning heads. Light reflected from the
scanned material is picked up by a
charge-coupled device and transmitted in
4-bit, 8-bit, or 24-bit mode.
Macintosh setup is a breeze. You can
install the DeskScan application and the
DA in one simple step. A terminator fits
between the scanner and interface cable,
and you set the SCSI ID from a rotary
switch at the rear of the scanner. Because
the ScanJet Ile lacks a Photoshop plug-in
module, you must use DeskScan. Perfor
mance suffers because DeskScan must
write the scanned image to a disk file
instead of displaying directly on the screen.
continued
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The PC package comes with DeskScan
II software, a SCSI interface card, cables,
and terminator. As with the installation of
many PC scanners, the ScanJet I le modi
fies your CONFIG.SYS and WIN.IN!
files automatically. (On our test PC, this
changed the configuration of Windows'
icons and the size of its main screen.)
Hewlett-Packard is astute enough, how
ever, to include a section on installing the
scanner on EISA systems, which none of
the other scanner companies even men
tion in their manuals.
Among the ScanJet Ilc's im.age pro
cessing options are dithering (simulating
grays by turning pixels on and off),
thresholding (eliminating gray-scale
information from a scan), color correc
tion, gamma adjustment, mirroring, data
inversion, and filtering.
What the ScanJet lie offers in speed is
offset by the quality of its scanned images.
The scans, while adequate, are nothing to
rave about. For the most part, the scans of
chips in the Macbeth Color Checker Chart
appear darker than the original chips.
HP just started offering a new version
of DeskScan ( 1.51) that's TWAIN com
pliant. This means users will be able to
activate the scanning procedure from
within any application--<lesktop publish
er, word processor, whatever-that com
plies with the TWAIN specification .
(TWAIN, basically, provides a program
ming interface that lets applications use
one set of device drivers for talking to
compliant peripherals, such as scanners.)
The ScanJet I le is a well-built machine.
Hooked to a PC, it's very fast at scanning
color. Hooked to a Mac, it's a midrange
performer. The sheet-feeder option makes
it a strong candidate for OCR work .
Because it's from HP, you can count on
quality components and-on the PC
side- strong software support. If speed is
your main criterion for buying a scanner,
put the ScanJet Ile on your list.

PROS
CONS

High-quality scans, especially
line art
Average speed

MICROTEK 600Z
Microtek's 600Z color scanner is espe
cially well -suited for OCR tasks . We
clocked good times on the line-art tests,
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and the line-art resolution results also
were good. Even more significant, is the
optional I 00-page sheet feeder that
would permit the machine to take on
heavy-duty OCR jobs.
On the PC, the ScanMaker 600Z
proved to be a winner in all the tests for
quality. The scanned black -and-white
photo was very clear, showing detail in
even the darkest areas. Because of snafus
with the Picture Publisher driver, we had
to use PhotoStyler to bring in the Mac
beth chart. The hues were very close to
those in the original chart.
Scanning our test page of different
type sizes and styles at 600 dpi also pro
duced excel lent results. The detail and
precision evident when the scanned
image is magnified place this scanner in
the upper ranks for quality black-and
white scanning. The Kodak Gray Scale
scan looked equally stunning, clearly
showing all 20 gradations.
Strong software support distinguishes
the ScanMaker 600Z. The Macintosh
bundle includes the Scanmatch color cal
ibration program, a useful utility for
enhancing the quality of your color
scans. Developed by Savitar, Inc., Scan
match color-corrects the image on your
monitor so that it matches the scanned
image. (The software uses Tektronix ' s
TekColor device files to "know" about
the monitor hooked to your Mac.)
Microtek 's Photoshop plug-in is the best
of the bunch . The driver can display a
color preview, and a scrollable zoom tool
lets you check the fine detail before
doing the final scan. You use slider bars
to set resolution and scaling values, and
you can adjust brightness and contrast
for each of the three RGB channels.
ScanMaker 600Z also has tools for
fine-tuning the brightness in the shadow,
midtone, and highlight ranges. The Dis
play Matching system supplies precali
brated settings for popular Mac monitors.
Microtek also bundles its impressive DA
for fast and convenient scanning.
Microtek includes the original ULead
version of PhotoStyler with its scanners.
And because of Microtek's strong pres
ence in the scanner market, many ven
dors of PC software offer software
drivers for the ScanMaker 600Z.
Installation is simple on both platfo1111s.
The PC requires Microtek's MS-PCY
interface board, which comes with the
unit. You can change the hardware address
using DIP switches if the default settings
cause a conflict. An entry added to your
CONFIG.SYS file installs the DOS driver.
Microtek ships a different scanner for
the Macintosh. You simply plug the sup
plied cable to the Mac's SCSI port and

attach a terminator to the .second SCSI port
at the rear of the scanner. A driver file
resides in the system folder, and the plug
in module goes in the Photoshop folder.
The ScanMaker 600Z is a strong entry
in this field, and its $1995 price tag is
reasonable. On both PCs and Macs, the
scanner is average for speed, but the
quality of its images is excellent.

PROS
CONS

Fast and faithful scanning
Lacks sheet feeder and
transparency options

MIRROR600
A recent entry in the Macintosh color scan
ner market, the Mirror 600 is a stellar per
former that also is nicely priced at $1299.
Its vertical 600-dpi resolution accounts for
the high quality of its scanned images.
The scanned black-and-white photo
graph displayed sharp detail and clear
contrast. The scanner also produced clear
gradations across the gray-scale strip.
Color reproduction was faithful. For
reproducing RGB values, the Mirror 600
was one of the best, and it placed in the
top three for color scanning speed.
The test results for the Mirror 600 were
on par with those for the UMAX UC630;
which looks almost identical to it. The
Mirror 600's scanning bed accepts legal
size documents, and the three-pass scan
ning method attains 600- by 600-dpi res
olution through a software algorithm.
But the scanner makes a rather discon
certing sound upon start-up and whenever
it begins a scan job. It growls and clicks as
if it's got a screw loose or a part or two
missing. The noise is normal, at least for
the Mirror 600; it's the sound of the device
automatically calibrating its scanning head.
The bundled software set includes a DA
and Photoshop 2.0; the Photoshop plug-in
works well. Four scanning modes are sup
ported: color, gray-scale, line art, and
halftones. Slider bars control resolution
and the size of the scanned image. From
Photoshop's Image Control window, you
can adjust the shadow and highlight values
for each RGB channel. For halftone scans,
you can apply a dithering pattern to the
image. The driver does not permit you to
do color scans or zoom in while you are in
preview mode.
Installation is a breeze. Mirror comes

CSS/3 rM Complete Statistical System with over 1,000 presenta
tion-quality graphs fully integrated with all procedures and on-screen
graph cus!Omizalion • The largest selection of statistics in a single
system; in-depth, comprehensive implementations of: £.\jJloralo~v
leclmiques; multi-way tables wilb banners; nonp(lr(lmelrics; dis
tribution filling; multiple regression; general nonlinear es/ima·
lio11; logil!probil (lna(vsis; ge11eral ANCOVA/il!ANCOVA; slepwise
discrimi1u111/ fmalysis; log-li11ear f111alysis;fl1clor a11alysis; cluster
mu1/ysis; mullidime11sio11(ll scali11g; canonical correi£11io11; item
(lna(J'sislreliabilily; survival mu1(J'sis; lime series modeli11gJore·
casting; lags mu1(J'sis; quality control; process analysis; e.\peri·
me11/(I/ desig11 (wilb Taguchi); and much more • Manuals with
comprehensive introductions to each procedure and examples •
Integrated Stats Advisor expert system • Extensive data management
facilities (powerful spreadsheet with formulas; relational merge; data
verification; flexible programming language) • Optimized (plain
English menus/mouse) user interface: even complex analyses require
just few self-explanatory selections (CSS can be run without manual;
Quick Start booklet explains all basic conventions) • Macros, batch/
commands also supported • All output displayed in Scrollsheets '"
(dynamic tables with pop-up windows and instant graphs) •
Extremely large analysis designs (e.g., correlation matrices up to
32,000x32,000) • Unlimited size of files; extended precision;
unmatched speed (Assembler, C) • Exchanges data (and graphics)
with many applications (incl. Excel®, Lotus 3®, dBASE IV®, SPSS®) •
Highest resolution output on practically all printers (incl. Ill',
Postscript), plotters, recorders, typesetters • IBM compatibles, 640k
or more • Price: $595.
Quick CSS ™

Subset of CSS/3: all basic statistical modules
(incl. data management) and the full, presentation-quality graphics
capahilities of CSS/3 • Price: $295.

CSS:GRAPHICS ™

A comprehensive graphics/chart·
ing system with data management • 1Wgraphics capabilities of CSS/3
and, in addition, extended on-screen drawing, I9 scalable fonts,
special etTects, icons, maps, multi-graphics management • Ilundreds
of types of graphs • Interactive rotation and interactive cross-sections
of 30 graphs • Extensive selection of tools for graphical exploration
of data; fitting; smoothing; spectral planes; overlaying; layered com
pressions; marked subsets • Unique multivariate (e.g., 40) graphs •
Facilities to custom-design new graphs and add them permanently to
menu • Import/export of graphs and data, I 5 formats • Optimized
(menu/mouse) user interface; even complex graphs require few
ke)'Strokes: all graphs on this page can be produced from raw data in
less tl1a11 20 minutes • Macros, batch/commands also supported •
Unlimited size of files • Highest resolution output on all hardware
(see CSS/3) • IBM compatibles, 640k or more • CSS:GRAPlllCS is
included in CSS:S'D\TISTICA (available separately for $495).

Megafile Manager'" Comprehensive anal11ic data
base management system • Unlimited size of files (up to 32,000 fields
or 8 MB per record) • Megafile Manager is included in CSS/3 and
CSS:STATISTICA (separately: $295).
CSS:STATISTICA rM

A fully integrated system that
combines all the capabilities of CSS/3 and CSS:GRAl'l IJCS into a single
extremely comprehensive data analysis system • Price: $795.
Domestic sltlh $7 per product; I4-day money back guarantee.
0

llSi~lS;ftT~c
232!5E.13thSt.•Tulsa,OK 74104• (918) 583·4149
Fax: (918) 583-4376

STATISTICA/Mac rM ACSS-compatihle, comprehensi\'e daia analysis
and graphics 'l'Slem designed for !he Macimosh • Large selection of slatislical
methods fully integrated wilh presen1a1ion·quali1y graphics (ind EDA. muhiplols, a
wide selection of inleraclil'ely rotatable 3D graphs; Macllraw-slyle tools) I Unlimited
size of files • Exchanges data with Excel and other applicalions • Price: $595.

Quick CSS/Mac ™

A subset of STATISTICVMac: all basic s1a1is1ical
modules and the lull,prcsen1alion-<1ualily grJphics capabilities of s·1;rnsT1GVMac •
Price: $295.

Overseas Offices: Statsoft of Europe (Hamburg, FRG), ph: 040/4200347, fax: 040/491131 O; StatSolt UK (London, UK), ph: 0462/482822, fax: 0462/482855; StatSolt Pacific (Melbourne, Australia),
ph: (03) 663 6580, fax: (03) 663 6117; StatSolt Canada·CCO (Ontario), ph: 416·849·0737, fax: 416-849-09 18; Available Fr om: CORPORATE SOFTWARE and other Authorized Representatives
Worldwide: Holland: MAB Julsing, 071-230410; France: Version US (1) 40590913 ; Sweden: AkademiData 018·240035; Hungary; P&O Soft KFT 185-6868; Belgium: TEXMA 10 61 16 28; South Africa:
Osiris 12 663-4500; Japan: SOFEL Co. 03-3251 1195.
CSS. CSS'J. CSS:GAAPHICS. Megalile Manager. Quick CSS. srATISTICA. StatSofl. dBase IV. Excel. Lotus, MacOiaw, Macintosh. Poslscripl are lrademarks ot !heir respeclive companies: SPSS is a registered lrademack o! SPSS. Inc.
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mance and high quality with a low price.
Photoshop support is solid. We like what
we see when we look at the Mirror. It is
an excellent scanner that faithfully repro
duces color images. But if you want
enhancements, such as an add-on device
for transparencies or a sheet feeder you 'll
have to wait. Both still are in the works.

SPEED BENCHMARKS

AVR 8000/CLX
Epson ES-300C
HP ScanJet lie
Microtek ScanMaker 6002

PROS
CONS

Mirror 600
Mustek MFS-6000CS

Excellent quality
Photoshop not included

UMAX UC630

MUSTEK MFS-6000CS

XRS Omnimedia 6C
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Figure l: The graphs show how long it takes each scanner to scan in a color test chart, a
black-and-white photograph (gray-scale speed), and a page of text (line-art speed). We
tested the scanners on both the Mac and the PC (except for the ArtiScan, because Artix
could not send a Mac model in time and the Mirror, which only works on the Mac) .
with a terminator that snaps on between
the scanner's rear · connector and the
SCSI cable. Changing the SCSI address
by twiddling with the small rotary switch
proved easy because Mirror thoughtfully
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supplied a jeweler's screwdriver for the
job. Dragging a couple of files from the
floppy disk to the hard drive completed
the software installation.
The Mirror 600 mixes strong perfor

The MFS-6000CS from Mustek (formerly
Marstek) is one of the family of similar
scanners that includes the Microtek and
the X-Ray Scanner Corp. machines. In
fact, the Mustek is compatible with the
Microtek and uses the same scanner-sys
tem driver for PhotoStyler. Even the scan
ners' cases look similar, and the results
from the speed tests are comparable.
The actual hardware resolution of the
MFS-6000CS is a nominal 300 dpi, and the
maximum resolution attained through the
control software is 600 dpi. A standard
scanning bed accepts material as large as
8'/2 inches by 13'/2 inches. Error detection
and self-diagnostic functions are pluses.
To keep our PC testing consistent, we
configured PhotoStyler with the Microtek
ScanMaker 600Z driver. The Mustek made
a disconcertingly loud rumbling noise dur
ing the 300-dpi color scan, and perhaps the
attendant vibration was to blame for the
poor registration (alignment) of the differ
ent colors. Even more troublesome, Photo
Styler crashed several times after we com
pleted the speed tests, so we switched to
Picture Publisher for the quality tests.
The speed test results for the color,
black-and-white photo, and text scans all
fell within 13 seconds of the Microtek
ScanMaker 600Z and the XRS Omnime
d ia 6C. But the real clincher was the
excellent quality of the scans for the
black-and-white photo, text, and Mac
beth color chart. They were among the
best in these categories and most closely
resembled the original artwork in con
trast, detail, and hue.
The Mustek comes bundled with the
Picture Publisher 3.0 installation disks,
the manual for the limited edition of the
software, and Ocron 's Perceive Automat

ic OCR package, which lets the Mustek
emulate the Microtek scanner.
Setting up the PC interface kit was as
straightforward as with most of the other
scanners we tested. As usual, the Mac
installation was fast and easy. We capped
one rear connector with a terminator,
attached the cable to the other connector,
and were ready to go. Mustek ships two
DA versions, one for doing color scans and
the other black-and-white jobs. The Photo
shop plug-in has some nice extras, such as
gamma correction and a variety of halftone
screens. Although the Color It application
boasts a large selection of tools, colors, and
fill patterns, we still would like to see
Mustek bundle a version of Photoshop.

COLOR BENCHMARKS
Color Accuracy

Microtek ScanMaker 600Z
Mirror 600
Mustek MFS-6000CS
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Figure 2: To test color capability, we scanned in a Macbeth Color Checker Chart. The
The UMAX UC630 has several notable original CIE color values were converted to RGB by a Tektronix algorithm. We com
features to recommend it. First, it delivers pared the RGB values returned by each scanner to the original baseline values. Each bar
true 600-dpi vertical resolution and 600 (red, green, and blue) represents the accuracy of reproduction of the three primmy col
by 600-dpi interpolated resolution. The ors. The higher the three color values, the more accurately the scanner represents colors.
scanning bed accepts legal-size paper,
and the machine puts in an excellent per
designed. You use slider bars to set reso hardware installation on both platforms, it
formance on both the Mac and the PC.
Although it didn't scan the color chart at lution and scaling values. The unit's four makes no mention of software drivers,
breakneck speed, the range of colors that scan modes accommodate color, gray jumping directly from hardware hookups
it reproduced was very good. Like the scales, halftone, and line-art input. The to application software. And the section on
Mustek, the UMAX roared when scan Macintosh software bundle includes a application programs covers only the Pho
ning in color, and it did a stellar job of complete version of Photoshop 2.0 and a toshop plug-in. References to PC applica
using PhotoStyler and the gray-scale DA for convenient scanning.
tions or drivers are nowhere to be found.
mode to scan our black-and-white photo.
The UMAX UC630's PC interface kit The UC630 achieved excellent results,
The resulting image had excellent contrast includes the GSII-PC adapter card. A but some of the problems we encoun
and showed detail in the darkest shadows bank of DIP switches sets the adapter tered make us hesitate to recommend it.
of the original. The unit far outpaced its address, SCSI ID, and interrupt for the
competitors for its speed at scanning this card. A rotary switch sets the SCSI ID for
photo, finishing first-in just 53 seconds. the scanner. Installing the scanner for the
The UMAX UC630 also did well in the PC was a trial-and-error process, demand
gray-scale test, showing differences in all ing a bit of detective work to decode the
actual steps. PhotoStyler's driver installa
20 steps from white to black.
Tests for line quality showed that the. tion went smoothly, but Picture Publish
Can handle transparencies
UMAX UC630 can handle black-and er's driver crashed our system until we
white line art equally well. The mixed obtained a new version of the driver. The
High price (unless you need
text-fonts scan was excellent.
main software package bundled with the
transparency scanning)
The unit was simple to set up on the PC kit, Image-In Color Professional, con
Macintosh. We just plugged it in; noter tains a complete toolbox that gives you
minator was required. Dragging one file total control of the image editing process
into the system folder and another into and will let you do color separations.
The manual is skimpy, though. We'd
the Photoshop folder took care of the
software end of the setup.
like to say it covers the basics, but it The Omnimedia 6C from X-Ray Scanner
The Photoshop plug-in is well doesn't come close. While it discusses the Corp. boasts a flourish or two that help

PROS
CONS

XRS OMNIMEDIA 6C
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set it apart from the crowd. It uses the
Microtek engine but supports a special
mode for scanning transparencies. For
regular paper and prints, the scanner

employs a standard reflective mode, in
which the bulb moves below the glass
bed. For transparencies and film, the
bulb travels over the top of the media. To

COMPANY INFORMATION
Advanced Vision Research,
Inc.

562 S. Milpitas Blvd.
Milpitas, CA 95035
(408) 956-0350
fax: (408) 956-0365
Circle 11 OS on Inquiry Ccrd.
Artix Technologies

1544 Centre Point Dr.
Milpitas, CA 95035
(800) 643-0666
(408) 956-0144
fax: (408) 956-1552
Circle 1106on Inquiry Ccrd.
Epson America, Inc.

20770 Madrona Ave.
Torrance, CA 90509
(800) 922-8911
(310) 782-0770
, fax : (310) 782-5220

Hewlett-Packard Co.

Mustek, Inc.

310 Pruneridge Ave.
Cupertino, CA 95014
(800) 752-0900
fax: (208) 344-4809

15225 AltonParkway
Irvine, CA 927 18
(714) 833-7740
fax: (714) 453-1409

Circle 1108 on Inquiry Ccrd.

Circle 1111 on Inquiry Card.

Microtek L ab, Inc.

UMAX Technologies, Inc.

680Knox St.
Torrance, CA 90502
(213) 321-212 1
fax: (213) 538-1193

3170 Coronado Dr.
Santa Clara, CA 95054
(800) 562-0311
(408) 982-0771
fa x: (408) 982-0776

Circle 1109 on Inquiry Ccrd.

Circle 1112 on Inquiry Card.
Mirror Technologies

2644 Patton Rd.
Roseville, MN 55 11 3
(800) 654-5294
(612) 633-4450
fax: (612) 633-3136
Circle 1110 on Inquiry Ccrd.

X-Ray Scanner Corp.

4030 Spencer St.
Suite IOI
Torrance, CA 90503
(310) 214-1900
fax: (310) 214-1474
Circle 1113 on Inquiry Card.

Circle 1107 on Inquiry Ccrd.

change modes, you simply pop off the
scanner cover, slide out a retainer clip,
gently pull the bulb from its socket and
reinsert it so that the light bar rests above
the glass. In a few seconds, you' II be
ready to scan your transparencies. No
tools are necessary. The Omnimedia 6C
also packs a glass sheath to hold the
scanned transparency or film in place.
The engine has a horizontal hardware
resolution of 300 dpi, but incremental
positioning of the light bar doubles the
resolution along the vertical plane. The
maximum 600- by 600-dpi resolution is
achieved through software interpolation.
The scanner steps through a series of
self -tests before each scan. A !though this
hampers its performance a bit, the unit
still posted reasonable results on our
tests. The plug-in module for Photoshop
does not offer a mode for scanning line
art, so the gray-scale and I ine-art results
are the same.
We received a pair of scanners from
XRS, one for the PC and one for the
Macintosh. Other vendors shipped a sin
gle scanner with two different interface
kits. Installation was simple. On the
Mac, we plugged the interface cable into

CamputerEyes/RT
24..gif Color Frame Grabber
Affordable, accurate real-time video frame capture tor
IBM PC computers. Supports all standard VGA,
SuperVGA, and now HiColor, and True-color displays.
Real-time video preview directly on VGA monitor.
Outputs files in all formats: TGA, TIF, PCX, GIF,
ColoRIX, and more. Comes complete with excellent
user software; Windows drivers and Developers
Package are also available.
Now includes tree CineMaker software tor capturing
video animations!
See your dealer or call tor information and tree demo.

Under$600!
COMPUTER

EYES
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Circle 1 25 on Inquiry Card.
(RESELLERS: 126).

For information,
call (617) 329-5400.
To order, see your dealer
or call (800) 346-0090.
Digital Vision, Inc.
270 Bridge Street
Dedham, MA 02026
Circle 277 on Inquiry Card.
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COLOR FLATBED SCANNERS

one of the scanner's rear connectors and
attached a terminator to the other con
nector. We then dragged a file into the
system folder and another into the Photo
shop folder to enable the plug-in module.
That was it. The PC version included
Microtek's MS-PCY interface card. DIP
switches set the SCSI address.
Neither Micrografx nor X-Ray Scan
ner Corp. supplies a proprietary driver
for the XRS Omnimedia 6C. Although
Picture Publisher LE communicates
through Microtek emulation, the
MICROTEK.DSC driver didn't allow
data to communicate with the software,
producing only error messages. As a
result, we had to scan the Macbeth chart
in PhotoStyler and then sample the RGB
values in Picture Publisher.
The Macintosh software bundle
includes a capable DA for simple color
scanning chores. It lets you set the SCSI
address of the scanner, adjust brightness
of the three RGB channels, change reso
lution and scaling values, and save
images to a 24-bit color TIFF file or a
color PICT file. The Mac bundle also
includes Scanmatch color-calibration
software, a complete version of Photo-

shop 2.0, and a plug-in module for scan
ning directly from Photoshop.
The Omnimedia 6C got the highest
marks for the precision with which it
scanned the MicroCopy Resolution Test
Chart. In the test-page scan, however, we
noticed some loss of detail in the letters
set in the smallest type.
The black-and-white photo scan had a
bit too much contrast, but otherwise it
had good detail. The Kodak Gray Scale
Test conducted at 300 dpi did a better job
differentiating midrange grays than white
or black areas.
Unfortunately, more than just the
Omnimedia's black case will catch your
eye. The steep $3500 price tag should
raise an eyebrow, as well. But if you
scan a lot of transparencies, the XRS
Omnimedia 6C may be your best bet.
Otherwise, the price is simply too high,
even though it produces nice-looking
scanned images.

Our 24-Bit Picks
We were impressed by the quality of this
field. All the scanners produced fine 24
bit color output. Driver support, especial
ly on the PC, is somewhat weak, as is

Turn Any Fax Machine
Into A
Data Entry Terminal.

availability of hardware options like
sheet feeders, bui the market is heading
in the right direction. Prices are dropping
while features improve.
On both the PC and the Mac, the Epson
300C generated beautiful color scans. We
thought it was among the very best in
terms of quality output. Unfortunately,
good things come to those who wait. The
PC model of the Epson was the slowest
scanner of the bunch. The Mustek is also
noteworthy for its handling of contrast,
detail, and hue. For the best balance of
performance, quality, price, and features,
our nod for a PC scanner goes to the
Microtek ScanMaker 600Z. Our choice for
a Mac scanner is the Mirror 600. It, too,
strikes a nice balance. You may have to
wait for hardware additions, but the Mir
ror's quality and performance are top
notch, and the price can't be beat. The
desktop color revolution moves onward. •

Stanford Diehl is a BYTE technical edi
tor and former testing engineer in the
BYTE Lab. David L. Edwards is a con
sulting editor to the BYTE Lab. They can
be reached on BIX as "sdiehl" and
"dedwards," respectively.
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HARDWARE

Upgrading at the High End
ROGER C. ALFORD

he past few years have seen a pro
liferation of modular-CPU sys
tems in the PC marketplace. These
upgradable systems allow you to
enhance system performance by
upgrading the microprocessor as your
needs change or as faster processors be
come available. Not only does this ap
proach provide an upgrade path for the
consumer, but it also brings relief to the
system manufacturer, who no longer has to
design a completely new system for each
new processor that arrives on the market.
And given the incredible pace with which
new processors are being introduced by
Intel, AMO, and now other manufactur
ers, this is no small consideration.
The 486 processor market has been es
pecially active. Current f amity choices in
clude 16-, 20-, and 25-MHz versions of
the486SX; 25-, 33-, and 50-MHz versions
of the 486DX; and a 25-MHz version of
the486DX2.
The recent introduction of the Intel
486DX2 processor alters the picture some
what for upgradable systems, reducing
some of their advantage (see "Dueling
DX2s: The First 486 Clock-Doublers" on
page 259). Intel plans to introduce ver
sions of its clock-doubled chips, which
can upgrade existing 25- and33-MHz DXs
on most motherboards, essentially dou
bling processor performance. This makes
the move to higher CPU performance
straightforward even for DX owners who
don't have a board-upgradable system (al
though it won't be quite as simple as swap
ping a replaceable CPU board).
With such a wide selection of devices al
ready available and new variations on the
horizon, upgradable-board designs are still
very attractive. Even with the introduction
of the DX2, modular-CPU systems will
still be beneficial for moving beyond the
clock-doubled chips to even faster pro
cessors, such as a 50- or 66-MHz 486DX
or a 586, or for adding larger cache sub
systems.

T
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System implementations vary from one
manufacturer to another; some systems
are based on simple processor replacement
boards with little circuitry and no on-board
memory, while others have processor
boards that are quite complex (see photo I).
These variations result in different base
system prices, upgrade prices, and, of
course, system performance levels. (For
technical background on upgradable
CPU systems, see "Modular-CPU De
signs," November 1991 BYTE.)
I will compare six upgradable sys
tems: Acer's AcerPower 500, Amkly's
486SX/25E, Compaq's Deskpro/M,
Dell's PowerLine, IBM's PS/2 Mod
el 90 XP 486, and NEC's Power
Mate Express. Each is a board
upgradable 486 design that
should carry you well into
the future. A 11 these
systems are EISA
machines ex
cept for the
Micro Channel-based
IBM system.
To compare these machines, I started
with a 25-MHz 486SX processor (with
two exceptions: a 20-MHz 486SX in the
case of the Acer system, and a 25-MHz
486DX for the PS/2 Model 90) and up
graded to a 33-MHz 486DX. The table
summarizes each of these configurations.
To illustrate the upgrade path of these
systems, I've presented the complete sys
tem price for a 25-MHz 486SX-based sys
tem, along with the cost of upgrading to the
faster 33-MHz 486DX processor. In each
case, you can also purchase the complete
system with the faster processor (as op
posed to upgrading) at a cost lower than
that of the slower system plus the upgrade.

AcerPower 500
The sturdy chassis of the AcerPower 500
houses a Fujitsu 337-MB SCSI hard drive
connected to a Mylex caching SCSI drive
controller with 4 MB of cache RAM. An

AT! Graphics Ultra video board with I
MB of video memory and an AcerView
330 monitor provide Super VGA graphics.
With the SCSI and video controllers in
stalled, four of the system's six EISA slots
remain available; two of the four half
height drive bays also remain unused.
The AcerPower 500's front panel in
cludes power-on, disk-access, and system
speed LEDs, as well as power and reset
switches. The keyboard and mouse con
nectors are conveniently placed at the left
side of the front bezel. The AcerView 330
monitor was reasonably bright, but its
PHOTOGRAPHY: SCOTT PARKER/AVIS STUDIO© 1992
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ACTION SUMMARY

• WHAT UPGRADABLE SYSTEMS ARE

Upgradable systems are designed
around CPU modules and other
components that can be easily
replaced, providing an
inexpensive upgrade path to new
technology.
•

LIKES

Upgrades are simple; with a wide
variety of high-performance
erocessors coming to market, the
Hexibility of upgradable systems
is especially attractive.
•

DISLIKES

Upgrades cost considerably more
than original purchases;
expansion capabilities are often
limited.
•

RECOMMENDATIONS

Dell's Powerline system and the
Amkly 486SX/25E both provide
outstanding performance for a
good price, and both are backed
by solid support policies.

images were not as crisp as those of some
others.
Upgrading the processor board proved
to be straightforward. I simply removed
the 20-MHz 486SX processor board and
plugged in the 33-MHz 486DX board in its
place. Next, I ran the EISA Configuration
Utilities to ensure that the system was con
figured properly. There were no hitches
and no surprises. The faster board incor
porates a 128-KB secondary cache for a
performance boost.
With a 20-MHz 486SX processor, the
AcerPower 500 costs $7233; the price in-

eludes DOS 5.0. An upgrade to the 33
MHz 486DX processor board without the
secondary cache costs $1795; the 128-KB
cache adds $695 to the upgrade price. Acer
provides a $I 00 credit if you return the
original card.

Amkly 486SX/25E
At a list price of $5750 for the 25-MHz
486SX configuration, Amkly's 486SX/25E
is the least expensive machine I reviewed.
This price, combined with good CPU per
formance, durable construction, on-site
service, and 24-hour, 365-day technical

support, makes the Amkly system a good
deal. A 33-MHz 486DX upgrade to Am
kly's system costs $1200 if you trade in
the original processor.
Amkly's entry came with a Micropolis
340-MB ESDI hard drive, a 512-KB Ul
trastor caching controller, and two floppy
drives. A Super VGA video controller with
I MB of memory is integrated on the sys
tem motherboard. Amkly's own monitor
provided a good overall image, although
the colors were slightly washed out.
The processor module and other inter
nals are packaged in a stylish, well-built
case with a modest footprint. With the hard
drive and dual floppy drives installed, the
Amkly 486SX/25E has room for only two
more 3~-inch internal devices. The drive
controller consumed one of the system's
six EISA expansion slots, leaving five for
additional add-in boards.
Unlike the CPU modules of most up
gradables, Amkly's processor boards
include memory: four SIMMs in high-den
sity, 32-bit-wide sockets. When you re
place a processor board, you must move
the SIMMs from the original board to the
new one. Fortunately, the 70-nanosecond
memory modules that come with the
system can be used in any of the existing
processor boards, according to Amkly.
continued
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UPGRADABLE SYSTEMS

Although each system was delivered in a similar configuration, prices and capabilities vmy widely .
Acer
AcerPower
500

Amkly
486SX/25E

Compaq
Deskpro/M

Dell
Powerline

IBM
PS/2 Model
90 XP 486

NEC
PowerMate
Express

Price, system
(as tested)

$7233

$5750

$6521

$5847

$7495

$7094

Price, upgrade
(486DX-33)

$1795

$1200
w/return

$899
w/return

$1700
w/return

$3595

$1889

8

8

8

8

8

8

..

RAM (as tested; MB)
RAM
(maximum on-board; MB)
_ Cache size (KB)
Cache size
(KB; 486DX-33)
Expansion slots
Hard drive
Capacity (MB)
Interface

.

Drive controller
Cache RAM (MB)
Floppy drives (MB)
Drive bays
Video RAM.
Video-controller
resolution
Monitor type

,,
k

Monitor size (inches)
Monitor resolution
(pixels)
Serial ports
Parallel ports
Other ports
Power supply (W)

.

·' '·

64

112

None
128 (option)

None .
None

Six EISA
Fujitsu
337
SCSI

Six EISA
Micropolis
340
ESDI

Mylex
4
1.44
Four
1 MB
1024 x 768
x 256

Ultrastor
0.5
1.2/1.44
Four
1 MB
1024 x 768
x 256

AcerView 330

Amk!Y Super
VGA ••

Compaq420T

Dell'
Ultra Scan

IBM8515

14
1024 x 768

14
1024 x 768

14
640 x 480

14
1024 x 768

14
10'24 x 768

15
1024 >¥768

9-pin, 25-pin
One
Mouse
200

Two 9-pin
One
Mouse
200

Two 9-pin
One
Mouse
240

Two 9-pin
One
Mouse
224

9-pin, 25-pin
One
Mouse
200

Two9'. pin
One
Mouse
285

Upgrading the system was somewhat
involved. With the power off, I removed
the 25-MHz 486SX processor board from
the system and carefully removed the
SIMMs from the board. Then I placed the
memory modules into the corresponding
SIMM sockets on the 33-MHz 486DX
processor board and inserted the new board
into the proprietary slot in the system. The
system powered up with new pep.

Compaq Deskpro/M
The Compaq Deskpro/M was the only sys
tem that came with an IDE hard drive-the
others all came with performance-oriented
SCSI or ESDI drive subsystems. My test
Deskpro/M included two floppy drives
and a Conner 340-MB hard drive. The use
of an economical IDE drive subsystem in
stead of a more costly SCSI or ESDI sub
system helped Compaq keep the system
price down at the expense of some per

i

••

64
.'i

rn

't

64
,. None.. · _
128

Five EISA
Conner
340
IDE

Com

32

64

512
512 (option)

Nii\Re
128

Four Micro Channel
IBM
300
SCSI

Five EISA
NEC
300
SCSI

IBM
0.5
1.2/1.44
Four
512KB
1024 x 768
x16

NEC
4.5
1.2/1.44
Four
1 MB
1024 x 768
x 256

...

None
None

g

None
1.2/1.44
Four
1 MB
1024 x 768
x256

Six EISA
Micropolis
330
ESDI
Ultrastor
2
1.44 c'
Four
' 1 M!3 !1••.• .
1024 x 768
x 256

~-~~

formance. Still, Compaq's drive held its
own in the performance arena, scoring in
the middle of the pack on most tests.
Compaq also held the price down on
video, equipping the Deskpro/M with a
640- by 480-pixel Compaq 420T monitor.
The monitor provided an overall good
quality image with crisp character defini
tions, but it was not as bright as some oth
ers. Compaq's 1-MB Super VGA board
will support higher resolutions with other
monitors.
The Deskpro/M comes with a well-con
structed case that includes five EISA slots
and a proprietary memory slot. The ISA
VGA controller board takes up one of the
five standard slots. The two floppy drives,
the hard drive, and the optional 80-MB
backup tape drive together use up the four
available system drive bays.
As with Amkly's modules, the Desk
pro/M's CPU modules include system

-

'

NEC MultiSync
4FG

.

memory. The two modules I tested had 4
MB of RAM. But in contrast to the Amk
ly boards with their on-board SIMM sock
ets, the memory on the Compaq proces
sor boards is surface-mounted and can't
be moved from one board to another.
The processor upgrade procedure was
straightforward. I removed the 25-MHz
486SX processor board and installed the
replacement 33-MHz 486DX board in its
place. The system detected the processor
change at the next power-up, prompting
me to run the EISA Configuration Utilities
to configure the system for the new pro
cessor.
The price of the Compaq review sys
tem is $6521, not counting the tape drive
(which would add $899 to the price); add
$99 more for DOS 5.0. The upgrade cost to
move from a 25-MHz 486SX to the 33
MHz 486DX processor board is $899 with
a trade-in of the original processor board.
cominued
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Our new 40 to 200MB
portable hard drives
are on the move.

Carry all your dat.a
with you. You'll

always have the right
files, programs, and
fonts at the right time.
Now, wherever you go, take advantage Take your files home,
of these great Mobile Disk features.
to your portable, or down the hall. Why
carry
files on floppies, when you can take
Snap on a hard drive in three minutes. your whole
work environment with you?
You don't need tools. You don't have to
open the computer. Simply plug Mobile Grows with you. Add 40, 80, 120, or 200
Disk into any portable or PC parallel
megabytes of data storage as you need it.
printer port and plug your printer into Connect additional drives for maximum
Mobile Disk. The software configures
storage. It s quick and easy.
itself, and you're ready to go.
F,asy backup. Copy critical files to Mobile
Small and sturdy. Mobile Disk is so
Disk, or back up an internal hard drive
durable and light, you can carry it all
without learning new software. Protect your
day and hardly notice it's there.
data from fire or damage. Lock it up, safely.
1

Circle 112 on Inquiry Card.

$399
Special Introductory Offer!
Far a limiled tirne, you can order
Mobile Disk 40forjmt $399. Call loday
to order; orfor mare injonnalion:

1-800-821-2151

BSYSGEN
Sysgen. lnc. 556Gibral1ar Onve. Milpftas. CA 95035
Sysgen is a registe1ed irademarl(. and Mobile Disk is a trademark·of Sysgen. Inc

S399oriceincludesdrive.cable. power
supply, and documentalion All Sysgenproducts are covered by a 12 month war1anty
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BYTE BENCHMARK INDEXES
Before upgrade:
•

Acer AcerPower 500

Amkly 486SX/25E

Compaq OeekprolM

•

Del Powerline

Amkly 486SXfl5E

Compaq DeskprolM

•

Del Powerllne

l!M PS/2 Model 90 XP

•

NEC PowerMate Express

l!M PS/2 Model 90 XP

•

NEC PowerMate Express

Attar upgrade:
•

Acer AcerPower 500

•

•

DOS APPLICATIONS
Word Processing

6.
Better

Spreadsheet

Database

Davelopment

SclentlflcJEnglneerlng

CAD

Overall

DD WDD D
D D D OD
WINDOWS APPLICATIONS

Word Procesalng

6.
Better

Spreadsheet

Database

SclenlHlcJEnglneerlng

DTP

Overall

DOS LOW-LEVEL BENCHMARKS
FPU

CPU

V~eo

Disk

~WO

B~erDArt
thmettc
w;se

o-· m
.

UNIX
FileCopy Throughpul

~

All results are indexed, and higher numbers indicate better pe1lormance. For each index
in the DOS and Windows tests, a Compaq Deskpro 386/33L running Compaq DOS 5.0
and Windows 3.0 l For each index in the Unix tests, a Sun Sparcstation IPC l The
overall index is the average index of the individual tests.
The BYTE low-level benchmark suite identifies relative performance at the hardware lev
el, breaking down pe1formance by system component. The results of these tests can help
you to identify the relative performance of a given subsystem and to determine where per
formance bottlenecks may lie. For a complete description of these tests, see "BYTE's New
Benchma1ks: New Looks, New Numbers," August 1990 BYTE. The BYTE low-level bench
marks, version 2.2, are available in the byte.bmarks conference on BIX, or you can contact
BYTE directly.
BYTE's application performance suite measures the performance you can expect to see
running a given application category under a given operating environment. We test under

=

=

Plf!&"Bailed

CJOO
two environments: DOS 5.0 and Windows 3.0. We test six application categories for each
environment, running test scripts using the following programs: Word Processing: Word·
Perfect 5.1 and Lotus Ami Pro 2.0; Spreadsheet: Lotus 1-2-3 release 3.1+ and Microsoll
Excel 3.0a; Database: Software Publishing Superbase 4 version 1.3 and Borland dBase
IV; Development: Borland Turbo Pascal for Windows and Microsoft C 6.0; Scientific/Engi
neering: MathSoft Mathcad for Windows 3.0, The MathWorks Matlab 3.5k, and Comput
ing Resource Center Biturbo Sta ta 2.1; CAD: Autodesk AutoCAD release 11; and Desktop
Publishing: Aldus PageMaker 4.0. The data files and test scripts are available from BYTE.
Our Unix tests show relative perlormance for double-precision arithmetic, the Dhrystone
2 benchmark, spawning a process (execl()), file copy throughput, pipe-based context
switching, and running a shell script with eight concurrent scripts running. Unix bench
marks are available on Usenet, and in the listings area on BIX.

Benchmark results for six systems, in baseline and upgraded c01~figurations. Acer's baseline model is a 20-MHz 486SX, and
IBM's is a 25-MHz 486DX; all others are 25-MHz 486SXes. Upgraded models are 33-MHz486DXes. Dell's and Amkly's systems
turned in excellent processor scores; Acer' sand NEC' s fast disk subsystems gave those machines excellent numbers overall.

Dell PowerLine
Dell's upgradable PowerLine system
proved to be the fastest of the bunch; it
also has a reasonable price, is easily up
graded, and has a nice display. The Power250 B YT E • JULY 1992

Line came with one 3%!-inch 1.44-MB flop
py drive and a Micropolis 330-MB ESDI
hard drive connected to a 2-MB Ultrastor
controller. The system included an em
bedded Super VGA video controller with

I MB of memory and was performance
enhanced with a plug-in ATI 85 14 Ul
tra/Vantage video accelerator board. The
display quality of Dell's UltraScan moni
tor was crisp, clear, and bright, and tied

7fJib6 is proud to anno unce our newest product partner NEC Technologies!
World-famous for their award-winning moni!Ors and superior CO-ROM
Technology, this affiliation now allows you to select from an even wider array
of the very best and fastest computer products!
Rated side by side, 1lJ[ba continues to blow away the competition from all over
the world when it comes to superior quality and high-performance!
• In Sweden, 7lJ[i"111 recently beat ASl: DELL, COMPAQ and 6 others 10 win the
highly coveted "GULO BITEN" (Gold Bit) award for superior performance
and design!
• Computers Buyers Guide awarded 1lJWa 's 486·33 it's BEST BUY award, stating
it was "one of the fastest computers ever tested" after comparing 7fX"~ .
Northgate, Gateway 2000 and 6 others!
• In May 1992 Computer Shopper compared 8 486 EISA systems including
ZEUS and Gateway 2000. 7lJ[Va "had the hes! price/performance ratio!"
Today there are more companies than ever in the computer business. Slick.
glossy advertising is everywhere. Ads with pictures of pirates,
meatloafs, Egyptian pyramids, gazelles and even elephants!
We know your time is precious and we believe so are Earth's natural resources.

We don't believe in wasting either one. Our ads and brochures contain the
pertinent facts you need to make your comparisions.
All of our systems are FCC B level certified, further proof of the quality these U.S.
made custom-built systems display. FCC is beginning a major crackdown of
cheap systems without genuine FCC emissions compliance. Most cheap
systems won't meet FCC requirements. Current FCC plans include visiting
user sights and resting for compliance. FCC has the power to stop you from
using systems not in compliance! WHY TAKE CHANCES?
Our famous WYSIWYG policy is further proof of our commitment that you'll get
exactly what you order from us. No hidden surprises, used or returned parts,

$2,899

486-50 ISA· 486-50 EISA••
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

32-Bit Intel 80486/ 50 MHz CPU
• Burst Mode Support
Zero-Wait 64KB (Exp. to 256KB) High Speed Cache•
Zero-Wait 128KB High Speed Cache••
4MB Zero-Wait State 32-bit memory on the World's Best Motherboard
made by AMI (Expands to 32MB"/96MB.. )
8 Expansion Slots 16-bit"/7-EISA and 1-3218 bit••
14" SVGA Monitor (1024 x 768 non-interlaced)
Orchid;ProOesigner US SVGA Card with I MB RAM
207MB l 5ms Maxtor IDE Hard Drive
Teac 1.2 ANO 1.44 Floppy Drives
2 Serial/ I Parallel Ports 110•
PC Power & Cooling Power Supply
Vertical Case: 8 Bays/Security l..ock/l.EO (optional deluxe case 450 WPS)
Keytronics 101-key Enhanced Keyboard
AMI BIOS/CMOS Set-up/Dlagnos tlcs/Clock/Calendar/10-year Battery
3·Ring cioth Binde• for ManuaVmv;, Tool
800 number Lifetime Support
TRW On-Site Service -Available to Most Locations
Express Replacement of Defective Components

or chincy, inferior, no-name components thar many o f our competitor s use

to cut comers and slick extra dollars in their pockets. Ask every company to specify
the manufacturer and exact model of every component used to build
their system, then have them guarantee that's exactly what you'll receive. As
an example, ask them if they even know the name of their power supply, if it
isn't PC Power & Cooling then it isn't the best! Do you really want to pay
your hard earned money for some cheap l I 5 power supply named
MIGHIY RED DRAGON that can create total chaos in your J4,000 computer!!
WHY TAKE CHANCES?
.
We offer a two-year warranty! Ask the other companies when you call them why
their's are only one year. Ask them how many l I OOO's they will charge 10 replace
thdr motherboard and monitor when they tail after only 12 months of use. Then
have them put that in writing for later use. Chances are you're going to need it!
WHY TAKE CHANCES?

$3,499

486-33 Systems Starting at $1299!

10UCHE
Ml~RO

TECHNOLOGIES

A PC'l'l8'15 Co mp.tny

8205 South Cass Avenue Darien , Illinois 60559

708/810-1010

NEC CD ROM $299
COLORADO
120MB mu $99

Fax 708/810-9490

708/810-1010

(GSA Contract GSOOK92AGS5425)
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with NEC's monitor for the title of best
display.
In addition to the standard LEDs and
switches, Dell's front panel includes a
SmartVu display. This four-character al
phanumeric display provides information
about what's being tested during POST
(power-on self test) and provides diag
nostic information if a problem occurs.
Dell provides the necessary technical in
formation to allow you to write applica
tions that control the display.
Upgrading the PowerLine is simply a
matter of swapping cards. The Dell CPU
boards have a short braided ground cable
that must be screwed to the chassis. The
system powered up and worked fine after
I replaced the processor board, and it gave
no warning message about system recon
figuration; however, the ·manuals instruct
you to run the EISA Configuration Utilities
after you install a new board.
Dell's durable system case was a little
larger than all but the NEC system, and it
housed six EISA slots. Two of the EISA
slots were consumed by the ATI and Ul
trastor boards, and a third was taken up
by an Adaptec SCSI controller that at
tached to an optional 525-MB QIC (quar-

.
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IBM PS/2 Model 90 XP 486

Photo 1: Systems vary in the division of
labor between 11pgrade card and system
board: Dell's simple 33-MHz 486DX
11pgrade card (left) incl11des little more
than the processor, while IBM's mod11le
incl11des cache RAM and s11pport logic.
ter-inch-cartridge) tape drive. With the
tape drive installed, the system's bays were
all occupied.
A Dell PowerLine 425DE built around
a cacheless 25-MHz 486SX processor
board sells for $584 7. My test system also
included a bundle with DOS 5.0, Windows
3. I, and a mouse ($149), and the tape drive

.•,;;y
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PANEL®
Plus II

.,

subsystem ($! 248). The cost of the 33
MHz 486DX processor upgrade board,
which includes 128 KB of secondary
cache, is $1700 with a trade-in of the orig
inal CPU module.

are you cramped
for disk space?

·'

D

add up to 170MB of
detachable storage with a

~

simplicity portable drive

Screen Generator and User Interface Library for 'C'

..

i•

m.-'>

,_,..,,,_...,,,.,,

'"

PANEL Plus II features: Jnteractlve screen design editor
• C and MS-FORTRAN code generators • library of
user-interface functions • pop-up fields/windows •
multi-line fields • mouse support • scrolling regions/
scrolJ bars • help boxes • pull-down menus • custom
validation • shadow borders • complete library source,
with low-level source and headers for all supported
systems (DOS, Windows, OS/2, Unix, VMS) • interfaces
to PC graphics libraries • OS/2 DLL • no royalties.
avatlable: Utility Source Option which allows
PANEL Plus II development on any suitable platform.
New la 1.12 2; PANEL Plus II Windows DLL. Programs

,,

.11~o

ti·-
~

can be built for . text mode or as Windows applications
with no source changes. There ls no need to redesign
your PANEL Plus II application to run It under Windows.
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~
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- ~

..,,...._~"
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Panel Plus II license fee per programmer: $495 (including
library source and 700-page manual). Panel Plus II
with utility source: $1195 . Call for free demo disk.
Instant info via fax: dial (708) 924 3037, press 31# .
,,
,,
'"
'
-

-

Seven hour battery, carrying case, and 220V power available
1n
-~

:

~ -

W~lshlni
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SNS !LG • Tel• 0672 84535 • F"'' 0672 84525

..

..

~

to order, or for free info:
call (800) 275-6525
30 day money back guarantee, I year warranty
Visa/MC/ Amex accepted, overnight shipping

1342 Avalon Court, Wheaton IL 60187
Telephone: (708) 690 3737 • Fax: (708) 665 9841 • BIX:Joln roundh///
'

"1111111

170MB $1299, 120MB $899, 80MB $699, 40MB $499

Roundhlll Computer Systems Limited

UK Head O!llce: POB 14 Marlbarnugl"

Attaches instantly to any PC parallel
printer port, no card needed
"'111111 Gives you extra storage
"'111111 Lets you use the same
programs at home,
office, and client
"'111111 Perfect for laptops,
PS/2s, and demos
Reliable. Rugged. Small.
"'111111

x

;.!'.'·

The Model 90 has an appealing small foot
print, and, with two thumbscrews in the
back, it's easy to get into. The enclosure
houses a 200-watt power supply, four drive
bays, and four Micro Channel expansion
slots. Proprietary slots near the replace
able processor board contain the system
memory.
IBM provides for a simple processor
upgrade procedure: You just open the case
and swap processor cards. At power-up,
the system will automatically detect the
new processor and ask if you want to auto
reconfigure; selecting yes will automati
cally reconfigure the system for the new
CPU.
IBM's baseline board was built around
a 25-MHz 486DX. Oddly, the 25-MHz
486DX processor board comes standard
with 512 KB of secondary cache, while
the 33-MHz 486DX processor board
comes with no cache but accepts a 512

'

simplicity
computing

126 W. 23rd St. "'I New York, NY 10011 "'I Phone (212) 229-1625 "'I Fax(212) 229·2938
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When You Think~~
Think Faster.
Introducing The Price Performance Leader In Math Coprocessors.
The benefits of our new SuperMath'" coprocessors are very easy

SuperMath Coprocessor

to understand:
..,. Faster execution of software packages
such as Lotus 1-2-3, Microsoft Excel,
and AutoCad 386

PART NO.

PKG.

PIN-OUT

38700SX

68-pin
PLCC

PinCompatible

38700DX

68-pin
CPGA

PinCompatible

..,. Plug-in compatible
and software compatible with
industry standard 387DX and
387SX coprocessors
..,. Up to 600% better perfor
mance at the instruction level
..,. Perfect system companion to
industry compatible 80386 CPUs 
including CHIPS'
own Super386'"

1 .3,--~-------~

0SUPEAMATH

DtNTEL

..,. CMOS processing
and on-chip power
management circuitry
dramatically reduce power
consumption
For more information on our

...
•clA••

•ow••Mm•

wHmroN•

SuperMath coprocessors, call (800) 944-MATH .

SuperMath Coprocessors. The fastest way to improve your system.

·==== == == =· =====· ·=====

\.nirr~

®

Opening The iuture Of Microprocessing.
©199 1 Chips and Techno!ogies. Inc ., 3050 lan ker Road, <;an Jose.CA 95134 . SuperM ath and Super386 are registered tradema rks of Chips and Technologies
Lotus . Lo tus 1 -2· 3. M icrosoft. M icr osoft E1<cel. Au toCad 386. Intel. 387DX and 387SX are registered tradema rk s of thei r r espec tive holders.
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,rcard (my review system in
.1e cache on both boards). The
.1 90 XP 486 with the 25-MHz
,DX processor costs $7495; add $165
.or DOS 5.0. The cost to upgrade to a 33
MHz 486DX board is a whopping $3595,
plus an additional $1995 for the cache
module.
My review unit came with two floppy
drives and an IBM 300-MB hard drive
connected to an IBM SCSI controller with
512 KB of cache memory. The system
board includes integrated XGA video with
512 KB of RAM (expandable to I MB).
The Model 90 came with an IBM 8515
monitor; the 8515 provided only mediocre
image quality, and it lacked the crispness
and brightness found in competing mon
itors.

NEC PowerMate Express
The PowerMate Express system was the
"beast" among these machines, boasting
the largest footprint of the group and
weighing much more than its nearest com
petitor. The weight of the system is due
in part to its enormous hard drive. While
all the other review systems included either
3~-inch hard drives or light 5:4-inch half
height drives, the NEC system came with
a big, heavy, 5:4-inch full-height drive
unusual considering current drive tech
nology.
The big 300-MB NEC SCSI drive was
connected to an NEC SCSI controller with
4.5 MB of cache memory. The system in 
cludes one full-height and three half-height
drive bays. With the hard drive and two
floppy drives, only one half-height bay re
mained open. The case also holds a hefty
285-W power supply and five EISA ex
pansion slots; one of these slots was oc
cupied by the SCSI controller, leaving four
free slots.
My review system included an inte
grated Super VGA video controller with I
MB of memory and a 15-inch NEC Mul
tiSync 4FG monitor. Considering NEC's
leadership in the monitor business, it's no
surprise that the 4FG had one of the best
looking displays among these systems.
Upgrading the processor board proved
more difficult with the PowerMate Ex
press than with the other review systems.
When I installed the new processor board
and ran the EISA Configuration Utilities,
the system reset all the setup parameters
(including non-processor-related items
such as boot-drive selection) to a default
state. This quirk was not well documented
in the system manual, and I had to manu
ally reconfigure several parameters to get
the system back to normal.
The 25-MHz 486SX processor board
includes no secondary cache, but the 33
254 BYTE • JULY 1992

MHz 486DX includes a 128-KB cache.
The price for a complete NEC PowerMate
Express system is $7094; this includes
DOS 5.0, Windows 3.1, and a mouse. The
cost of the 33-MHz 486DX processor up
grade board is $1889. Return credit de
pends on the reseller, but NEC says a typ
ical offering is about $400 for the original
processor board.

Flexible, but Fast?
The figure shows benchmark resu Its for
these six systems-both pre-upgrade and
post-upgrade results. All the systems
scored in the range you'd expect given
their processors; an upgradable design need
not skimp on performance.
The overall performance leader is the
Dell PowerLine, with the fastest CPU in
dex value in both baseline and upgraded
configurations. Amkly's system finished a
close second in both categories. Compaq's
Deskpro/M also turned in good scores in
the baseline configuration, but the Desk pro
lagged when all the systems were up
graded.
Dell's PowerLine also excels in the
video-performance category. The Desk
pro/M took a distant second place, fol
lowed closely by the rest of the pack. The
IBM and Amkly systems had disappoint
ing showings in this area.
Acer's 20-MHz processor speed natu
rally kept it from being a serious perfor
mance contender in the baseline proces

sor category, but the company makes a
point with its SCSI disk subsystem. The
performance of the 4-MB-cached drive
left the other systems in the dust on
BYTE's disk tests. Disk performance also
explains the Acer's outstanding results in
some application categories, such as word
processing and desktop publishing.
Dell and NEC shared second place in
the disk performance arena, and Compaq
held the middle ground with its low-cost
IDE disk subsystem. With their speedy
disk subsystems, the AcerPower 500 and
the NEC PowerMate Express both posted
outstanding scores on BYTE's application
suite.
While all these systems offer features
and trade-offs worth considering, the Dell
PowerLine and the Amkly 486SX/25E
stand out as good choices. The well-con
structed PowerLine provides the best over
all performance at a competitive price, and
it ' s backed by a solid reputation and sup
po11 policy. The Amkly 486/25E is anoth
er solidly built system with very good pro
cessor performance and a low price tag.
Amkly's on-site service and around-the
clock technical support further enhance its
value.•

Roger C. Alford is a BYTE consulting ed
itor and president of Programmable De
signs, a Michigan-based electronics de
sign firm. You can contact him on BIX as
"rogera."

COMPANY INFORMATION

Acer America Corp.

Dell Computer Corp.

(AcerPower 500)
264 1 Orchard Pkwy.
San Jose, CA 95134
(800) 733-2337
(408) 432-6200
fax: ( 408) 432-6221
Circle 1232 on Inquiry Card.

(Power Line)
9505 Arboretum Blvd.
Austin, TX 78759
(800) 289-3355
(51 2) 338-4400
fax: (512) 343-3653
Circle 1235 on Inquiry Card.

Amkly Systems

IBM Corp.

(486SX/25E)
60 Technology Dr.
Irvine, CA 927 18
(714) 727-0788
fax: (714) 727-9521
Circle 1 233 on Inquiry Card.

(PS/2 Model 90 XP 486)
1133 Westchester Ave.
White Plains, NY I 0604
(800) 426-9292
Circle 1236 on Inquiry Card.

NEC Technologies, Inc.
Compaq Computer Corp.
(Deskpro/M)
P.O. Box 692000
Houston, TX 77269
(800) 345- 1518
(713) 378-8820
Circle 1234 on Inquiry Card.

(PowerMate Express)
1414 Massachusetts Ave.
Boxborough, MA 017.
(800) 388-8888
(508) 264-8000
fax: (508) 264-8673
Circle 1 237 on Inquiry Card.
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For many years, I have worked to help
people gain mastery over their PCs by developing
a number of powerful DOS enhancements and
utilities.But these products were targeted to the
more technically advanced user.
Now I am proud to announce a new category
of products for every DOS and Windows user
that makes computing easier, faster, safer, and
ultimately more productive: The Norton
Desktops.
Beginning last summer, with the
release of The Norton Desktop'" for
Windows, we demonstrated the
incredible demand for this kind
of product. Now, we're ready to
release The Norton Desktop'"
for DOS, which brings the
same benefits to the rest
of PC users.
Simply, a better
way to u:ork.
How is this pos
sible? The Norton
Desktops provide a
unified visual

tJ

approach- a desktop- that speeds and
simplifies the way you work in DOS or Windows
by granting easier access to the files, documents,
and applications you use every day. While
supplying a full array of non-technical tools
that enhance the way you work and protect the
results.
Corporate users will be interested to know
that the Norton Desktops are consistent in
design and function, reducing training and
support costs, and providing an easy migration
path from DOS to Windows.
One revolutionary idea)

two innovative products.
Let me introduce you to an
improved Norton Desktop version
2.0 for Windows that maximizes
Windows 3.1. And a revolutionary
new Norton Desktop
for DOS that finally
brings drag-and-drop
simplicity to users
of DOS PCs. I am con
fident you will be
impressed.

Point, Click, Drag, Drop. Now This Is DOS.

=

Norton Desktop For DOS

File

Disk

Uiew

Configure

See lww visually irwiti,ng
and easy w use DOS can be.
Welcome to The Norton Desktop for DOS, a
revolutionarynew approach that gives DOS PC users
visual drag-and-drop file management, in combination
with a fully integrated set of easy
~ to-use utilities.
~

Tools

Window

Help

A new view ofpersonal, productivity.
The Norton Menu automatically creates a menu
of your applications.View files from any of over 60
popular applications as they would normally appear
without taking time to load the application. Even
without having the application.
And because each function works the same way,
once you've learned one feature, you'll be comfortable
with the rest.
Corporate users should also know it supports all
major networks.

SuddenJ,y DOS takesjlight.
Imagine sitting down to your
I Cl c :
DOS PC and finding an intuitive visual
desktop where you can manage files
A Window on the.future.
I0 P :
and run programs with point and
Because its companion,The Norton Desktop for
shoot simplicity.
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£EF
backup and virus scans, so you'll never have to worry money-back guarantee from the •NoiroN
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leader in quality utilities.
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about losing data.
All, without using a single DOS command!
See your dealer now or call
1-800-343-4714 ext. 757 for
Plus, when you're in between work sessions,
information: You will never see
colorful,animated screen savers pop up over any
DOS the same way again.
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Make Past Work OfWindows.
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Norton Desktop For Windows

.file ]isk
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See what makes The Norton Desktop version 2.0
essential/or Windows 3.1.
The Norton Desktop version 2.0 for Windows
offers a new suite of features that fully optimizes
Windows 3.1, making it easier to use, and helping
you be more productive.
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It all happens quickly, too.
Version 2.0 loads up to six times
faster than version 1.0 for
even better performance.
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25 Reasons Why Every
DOS orWmdows User
Needs aNorton Desktop.
The Norton Desktop for DOS.
Makes DOS Easier
I. Simple, intuitive drag-and-drop interface
2. Over 60 file \1ewers,so you can \1ew file contents 111thout launching the
application
3. Powerful file management; allows you to find, view, backup, virus scan, cop)\
mid more
4. Automatic Scheduler launches programs at any time
5. Pop-up reminders for meetings, phone calls, appointme nts, etc.
6. Full keyboard support for users without a mouse
Organizes Jbur Applications
7. Norton ~lenu loads applications with a keystroke
8. Autobuild'" feature automatically creates a menu of applications
Dependable Virus Protection
9. Protects against over 1,000 viruses-111th FREE updates fa- protection against
new viruses
10. Automatically protects in the background  using only lK of memory
(loads high)
Jbst, Automatic Backup
11. Scheduler automatically performs unassisted backups
12. Backs up to floppies, hard disks, net\\'ork servers, or tape drives
13. Advanced data verification to ensure reliability
14. Restores data even from damaged backup disks
Automatic Data Protection and Recooery
15. Automatically repairs most disk problems
16. SmartCan ··provides 100% recovery of deleted files even on a net\\'ork
Portable Computing
17. Hist serial and parallel file transfer between your portable and desktop PC
18. Compares laptop and PC directories to keep contents current
Network Ready
19. Easily transfers files bet\\'een computers on a net\\'ork
20. Network installation available, 1'1th full support for Novell, LAN Manager,
Banyan, LANTASTIC, and all NetBIOS-compatible networks
And More
21. Colorful screen savers with password protection
22. Disk cache boosts performance
23. Speed Disk'" optimizes hard drive performance
24. 'fl·ansparent drag-and-drop file compression/decompression in ZIP format
25. Optional Norton Commander' mode

System Requirements
- DOS :3. J or higher
-IBM PC'.'\T .\'[ PS/2, or 100%
compatibles

-5UKRAM
- Hard drive required

The Norton Desktop for Windows.
Makes Window s Easier 1b Learn and Use
NEW I. Global drag-and-drop across the entire desktop
2. Superior file management 111th single, integrated file and program manager
NEW 3. Loads up to six times faster than version 1.0
NEW 4. Graphical, expandable tree directory views by date, file type, size, a- alphabetic
order
NEW 5. Over45 file viewers (including 19 new ones) letyou view files without launching
applications; permits searches from viewer
6. Animated color screen savers \11th optional paSS\\'Ord protection
NEW 7. View groups as icon toolbox or menu
NEW 8. Desktop arrange keeps your desktop organized
NEW 9. Customizable fonts
NEW 10. Enhanced Windows text editor (Desktop editor)

Jbst,AutomaticBackup
11. Schedule background or unattended backups
12. F\ist- up to 5.6 ~IB per minute
13. Back up to network servers, Bernoulli boxes, or disk drives
Automatic Data Protection and Recooery
14. SmartErase/UnErase for fast recovery of files
15. Restores re-formatted hard drives
16. Automatically diagnoses and repairs damaged disks
NEW Dependable Vuus Protection
17. Protects against over 1,000 viruses-\\ith FllEE updates for protection
against new viruses
18. Automatically protects in the background-using only lKof memory (loads high)
System1bols and Enhancements
19. Launch ~tanager starts a new program from one that's running. Access
applications directly from Windows Control ~lenu
20. SuperF'ind searches drives and network servers for files by name, extension,
attributes, date, and text strings
NEW 21. Batch Builder·· and ~!aero Bui lder'" help you build your own menus and
automate tasks
22. Icon Editor and Librarian lets you use and customize a library of over 150 icons
23. KeyFinder'" instantly identifies keystrokes required for special text characters
and symbols
Network Jl!atures
NEW 24. Network installation available, 11ith full support for Novell, LAN Manager,
Banyan, LANTASTIC, and all NetBIOS-compatible networks
25. Includes network security features like restricted fil e launching from
drive windows
System Requirements
- DOS 31 or higher
-2MBormoreRAM (3 ~IB recommended)
-Windows 3.0 or higher
-9 ~IB free disk space (for full installation)
- IB MAT, PS/2 or 100% compatibles - EGA,VGA, XGA, or SVGA video card

Th see how The Norton Desktop for DOS or Windows can truly change
the way you work with PCs forever, see your nearest retailer today.

SYMANTEC.
© J!..192 S.nnantec Ct1rporation. *Suggesled rl'lail price in U.S. dolla r s.*~llpgrade pril'.Cfrr registered users-good in ll.S. a!ld Canada onl~: • 0 0ffer good in U.S. a111l Canada only. Int ernational phone: Canada, l-801-465-2266;

Europe,31-71-353111: Australia, 2-879-6577; olhcrs, 1-408-252-3510. All trallemarks or registered trademarks arc those of their respective holders. Symantec Corp. part 110. Oi-il-00151

REVIEWS
HARDWARE

Dueling DX2s: The First 486 Clock-Doublers
ROGER C. ALFORD

ntel's new 486DX2 creates a balance
that's hard to beat. Naturally, the major
goal in processor advancement is in
creased performance. But as processors
get faster, the rest of the system must also
improve, increasing speed requirements
(and hence the cost) of main memory,
cache, and control logic, and making board
layout considerably more difficult.
Enter the 486DX2-SO. This is a SO-MHz
processor that isn't. Externally, the DX2
runs on a 2S-MHz clock; internally, the
processor runs at SO MHz. A special on
chip circuit doubles the clock on the pro
cessing unit, FPU, and 8-KB on -chip
cache. (You can find details on the DX2's
operation in "Intel's Double-Fast CPUs,"
May BYTE.)
The slow bus interface can act as a bot
tleneck in some applications; the DX2-SO
is not quite as quick as a full SO-MHz
486DX. However, you will likely see a
noticeable performance improvement with
the DX2 processor over a 33-MHz 486DX.
Since typical applications execute 80 per
cent to 90 percent of their instructions from
the 486's on-chip cache, the slower exter
nal data-gathering abilities of the 486DX2
put only a small drag on performance.
Because the 486DX2-SO is a near drop
in replacement in existing 2S-MHz 486
designs, and because of the proliferation of
upgradable-CPU systems, it took almost
no time for system manufacturers to in
troduce the first DX2 machines. Indeed,
a few of the first ones lacked system doc
umentation that even mentioned the new
DX2 chip. I've reviewed eight of the first
DX2s to hit the market: clock-doublers
from Compaq, Dell, Gateway 2000, In
ternational Data Systems, NCR, North
gate, Tandy, and Zeos.
Although they sell for only a modest
premium over their 486DX/33-based sib
lings, these DX2s encroach on perfor
mance levels previously reserved for the
SO-MHz 486DX. I give my impression of
each system below; you' II find the details
of each configuration in the table.
A note of caution: The existing DX2
chip is not quite pin-compatible with the
486DX, so don't try to get one to replace
the chip in your DX system. Intel is ex
pected to release a version of the DX2 to
the consumer market this year that will re
place existing DX chips.

I

Photo 1: Compaq's Desk pro SOM and the IDS4S0i2 are both excel/em choices
among 486DX2 systems; the Deskpro SOM is well built mu/features an excel/em
graphics system, while the IDS4S0i2 is fast and inexpensive.

Compaq Deskpro SOM
The Compaq Deskpro SOM is an upgrad
able EISA system that allows even faster
processors to be installed as they become
available and as you have need. It shares all
but its video and processing subsystems
with the Deskpro/M I reviewed in "Up
grading at the High End," page 246.
The Deskpro SOM includes Compaq's
latest QVision video interface with 1 MB
of VRAM (video RAM). An EISA ver
sion of the QVision VGA+ controller came
with the system, offering fast video per
formance. The IS-inch QVision ISO flat
screen monitor provides a nice video out
put-the best of the systems I tested.
The Deskpro SOM (see photo 1) has an
attractive, solidly built system case with
a 240-watt power supply and a built-in
PS/2-type mouse port, but it lacks a reset
switch. The replaceable processor board
itself includes 8 MB of surface-mounted
RAM, but additional memory can be added
to the system via a proprietary memory-ex
pansion board that accepts high-density,
32-bit-wide SIMMs. The price of the re
view system as tested is $7373.

Dell PowerLine 450DE/2 ·
Another upgradable EISA machine, the
Dell PowerLine 4SODE/2 includes two

floppy drives, a 320-MB Maxtor IDE hard
drive, and an integrated I-MB Super VGA
video interface with fast performance. The
system includes a Dell UltraScan moni
tor, which provides a bright, crisp image.
Except for the processor module, an ATI
Ultra video controller, and the hard drive
subsystem, this system is identical to the
PowerLine 42SDE I reviewed in my round
up of upgradable systems. The PowerLine
4SODE/2 sells for $S477.

Gateway 2000
50-MHz 486DX2 EISA
My Gateway review system was a desktop
model, but all Gateway 2000 EISA sys
tems now come standard in a tower case
(the desktop case is optional). While at
tractively styled, the all-white desktop case
lacks the strength and ease of entry of
fered by most of the other systems; none
theless, it is adequate. A 124-key "Any
Key" keyboard comes with the system,
too, with function keys both across the top
and at the left side. For even greater flex
ibility, any function can be assigned to any
key, and even a series of keystrokes can be
assigned to a single key.
The system also includes a Diamond
SpeedStar Plus Super VGA video-con
troller board with 1 MB of RAM and a
JULY 1992 •BYTE
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ACTION SUMMARY

• WHAT 486DX2 SYSTEMS ARE

Intel's new 486DX2 processor
runs at 50 MHz internally, but it
runs on a 25-MHz clock; these
systems take advantage of the
DX2 to provide good performance
for relatively little cost.
• LIKES

DX2 systems run nearly as fast as
full 50-MHz systems but cost only
a little more than 33-MHz 486
machines.
• DISLIKES

Systems without an external cache
show poorer CPU performance.
• RECOMMENDATIONS

Compaq's Deskpro 50M and the
IDS450i2 both provide excellent
performance; the Deskpro offers
outstanding graphics, while the
IDS450i2 beats the other systems
on price.

260 BYTE •JULY 1992

Gateway CrystalScan I 024NI monitor.
The monitor provides a bright display, al
though not quite as crisp as some of the
others. The Gateway 2000 system en
hances the DX2 processor with 64 KB of
fast cache memory. The price of the system
is a very competitive $3895.

International Data Systems
IDS450i2
The IDS450i2 has a cloney look, with a
large, conventional, flimsy beige case and
third-party everything assembled into a
system (see photo I). But looks can be de
ceiving-this machine has guts.
The system's AMI motherboard sup
plements the DX2 with a 64-KB cache and
cranks out the fastest CPU performance
of the systems that I tested. The IDS450i2
also includes a 220-W power supply and
eight ISA expansion slots, six of which
remain available for additional add-in
boards.
The price of the IDS450i2 is an appeal
ing $3700, which includes DOS 5.0, Win
dows 3.1, and a mouse. IDS provides tele
phone technical support. For the price, you
get a DX2 system with a 320-MB SCSI
hard drive, a Diamond Stealth video board
with 1 MB of RAM, and a bright, clear

Impression Plus display monitor from
Helm Engineering.

NCR System 3335
The NCR System 3335 is an upgradable
Micro Channel system, fol lowing in the
tradition of IBM's PS/2 line. The machine
comes with a single floppy drive and a
Maxtor 340-MB SCSI hard drive that's
attached to a fast NCR SCSI controller. A
Super VGA video controller with 1 MB
ofVRAM is integrated onto the mother
board. NCR 's Super VGA monitor pro
vides a bright, crisp image.
NCR provides a memory subsystem al
ternative that is not currently offered by
any other PC manufacturer I know: EDAC
(error detection and correction) memory.
While conventional parity memory (found
in almost all PCs) can detect single-bit er
rors, it cannot correct errors or even de
tect errors that affect more than 1 bit. The
more advanced EDAC memory can de
tect and correct single-bit memory errors
and detect errors of 2 bits. You.can choose
between standard parity memory and
EDAC memory when you purchase the
system.
The price of the NCR system with 16
MB of EDAC memory is $9130. If you
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BYTE BENCHMARK INDEXES
•

Compaq Deskpro 50M

•

Northgate Elegance ZXP

liteHPowerllne ~El2
•

Tandy 4850 EP

•

' IDS IDS450l2

Gateway 511-Wiz 486DX2 EISA
Zeos 486DX2/50

DOS APPLICATIONS
Word Processing

Spreadsheet

Database

Development

Scientific/
Engineering

CAD

Overan

Scientific/
Engineering

DTP

Overall

~O~DD
WINDOWS APPLICATIONS
Word Processing

Spreadsheet

Development

Database

6.

Better

D
DD

DOS LOW-LEVEL BENCHMARKS
FPU

CPU

Disk

6.
Better

I

Worse

'1

Video

UNIX
Arithmetic

Dhrystone 2

Execl

F.lleCopy
Throughput

·Shell Scripts

~DD ~
All results are indexed, and higher numbers indicate better performance. For each index
in the DOS and Windows tests. a Compaq Deskpro 386/33L running Compaq DOS 5.0
and Windows 3.0 = 1. For each inde x in the Unix tests, a Sun Sparcstation IPC = 1. The
overall index is the average index of the individual tests.
The BYTE low-level benchmark suite identifies relative performance at the hardware
level, breaking down performance by system component. The results of these tests can
help you to identify the relative performance of a given subsystem and to determine where
performance bottlenecks may lie. For a complete description of these tests, see "BYTE's
New Benchmarks: New Looks, New Numbers," August 1990 BYTE. The BYTE low-level
benchmarks. version 2.2, are available in the byte.bmarks conference on BIX, or you can
contact BYTE directly.
BYTE's application performance suite measures the performance you can expect to see
running a given application category under a given operating environment. We test under

two environments: DOS 5.0 and Windows 3.0. We test six application categories for each
environment, running test scripts using the following programs: Word Processing: Word
Perfect 5 .1 and Lotus Ami Pro 2.0; Spreadsheet: Lotus 1-2-3 release 3.1 +and Microsoft
Excel 3.0a; Database: Software Publishing Superbase 4 version 1.3 and Borland dBase
IV; Development: Borland Turbo Pascal for Windows and Microsoft C 6.0; Scientific/
Engineering: MathSoft MathCAD for Windows 3.0, The MathWorks Matlab 3.5k, and
Computing Resource Center Biturbo Sta ta 2.1; CAD: Autodesk AutoCAD relea se 11; and
Desktop Publishing: Aldus PageMaker 4.0. The data files and test scripts are available
from BYTE.
Our Unix tests show relative performance for double-precision arithmetic, the Dhrystone
2 benchmark, spawning a process (execl()), file copy throughput, pipe-based context
switching, and running a shell script w ith eight concurrent scripts running. Unix bench
marks are available on Usenet. from Demo link, in the listings area on BIX, or on disk.

IDS' s I DS450i2 turned in a surprising fir st-place fini sh on BYTE' s /ow-level CPU benchmarks. The AMI-based 486DX2,
equipped with a 64-K B cache, outran the others despite its /east-expensive status. When it came to application tests, however, the
Compaq, Dell, and NCR machines shared top honors.
opt for 8 MB of parity memory, which is
closer to the configuration offered by oth
er vendors, the System 3335 will run you
$8090.
NCR 's system has an attractive, solid
build, with a modest footprint Under the

hood are four unused Micro Channel ex
pansion slots (three 32-bit, one 16-bit) and
six proprietary slots. 1l1e proprietary slots
accept the replaceable CPU board, the
SCSI controller, and up to four memory
expansion boards; the fourth memory-ex-

pansion slot overlaps the 16-bit Micro
Channel slot, so both can't be installed
simultaneously. All three of the system's
drive bays are for 3~-inch drives; the case
makes no mechanical provision for SY.
inch drives.
continued
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and a mouse. This price also includes 24
hour, year-round technical support.

Tandy 4850 EP

Photo 2: Northgate's unique ZIF socket
makes it easy to install new processors
as more advanced devices become
available.

Tandy's 48SO EP system comes with a
single floppy drive and a 202-MB SCSI
hard drive connected to an Adaptec SCSI
controller. The system motherboard inte
grates a Super VGA video controller with
Sl2 KB, expandable to I MB . Tandy's
VGM 440 monitor provides a reasonably
good display, but it lacks the color bril
liance of some competing monitors.
This ISA system includes a lowly I 00
W power supply and three 16-bit ISA
expansion slots (two are available for ad
ditional add-in boards). A PS/2-type mouse
port is included, but a front-panel hard
drive-access LED is noticeably absent.
The Tandy 48SO EP sells for $S447,
with DOS S.O, Windows 3.1, and Mi
crosoft Works.

Northgate Elegance ZXP

Zeos 486DX2-50

The Northgate Elegance ZXP offers a
twist. Its processor is mounted in a ZIF
(zero insertion force) socket, allowing you
to swap processors easily (see photo 2).
Once you've chosen your processor, you
set jumpers to configure the ZXP for the
clock speed and type of 486 you've in
stalled. The system includes a 64-KB sec
ondary cache.
My review ZXP came in a tower case
with two floppy drives, a 300-MB SCSI
hard drive, and a I-MB Orchid Fahren
heit 1280 video controller. Five of the sys
tem's seven expansion slots remained open
for additional add-in boards.
The Northgate Elegance ZXP sells for
$4S99, including DOS S.O, Windows 3.1,

The upgradable Zeos 486DX2-SO system
comes with two floppy drives and a Sea
gate 426-MB SCSI hard drive. As with
the IDS4SOi2, a I-MB Diamond Stealth
video board provides Super VGA graphics.
The tower case holds a hefty 300- W
power supply with a built-in surge sup
pressor, and the system offers eight ex
pansion slots, six of which are unoccu
pied. The replaceable processor board can
accommodate an optional secondary cache
module to boost processor performance,
but my review system lacked the sec
ondary cache. Given the baseline system's
weak performance when compared to other
DX2s, the $200 128-KB cache module is
probably a good investment.

The price of the Zeos 486DX2-SO is
good, however: $430S, including DOS S.O,
Windows 3.1, two Lotus applications pro
grams, and a mouse.

See How They Run
The figure shows the benchmark results.
The winner is probably a surprise: The
AMI-based IDS4SOi2 showed the fastest
CPU performance. Most of the remaining
systems are close to each other in proces
sor performance, although the Tandy and
Zeos systems fell behind the pack.
NCR's System 333S and Zeos's 486
DX2-SO both exhibited particularly good
disk performance. Most of the other sys
tems are in the same disk-performance
ballpark, but the Northgate Elegance ZXP
and the IDS4SOi2 gave poorer results in
this area. Compaq and Dell seem to have a
comer on the video-performance market,
although the NCR System 333S's showing
is also quite respectable.
The Compaq Deskpro SOM, Dell Pow
erLine 4SODE/2, and NCR System 333S
scored the best overall results on the BYfE
DOS and Windows application bench
marks. These systems showed the best mix
of processor, disk, and video performance.
The Compaq Deskpro SOM stands out
as a particularly solid machine with good
performance and an impressive video sub
system. And while it may not be much to
look at, the IDS4SOi2 also stands out be
cause of its blazing CPU performance and
appealing price. •

Roger C. Alford, a BITE consulting editor,
is president of Programmable Designs, a
Michigan-based electronics design firm.
You can contact him on BIX as "rogera. "

COMPANY INFORMATION

Compaq Computer Corp.
(Compaq Deskpro SOM)
P.O. Box 692000
Houston, TX 77269
(800) 34S-IS18
(713) 378-8820
Circle 1224 on Inquiry Card.

Dell Computer Corp.
(Dell PowerLine 4SODE/2)
9SOS Arboretum Blvd.
Austin, TX 787S9
(800) 289-33SS
(S 12) 343-36S3
fax: (SI 2) 338-8700
Circle 1225 on Inquiry Card.

Gateway 2000
(Gateway SO-MHz
486DX2 EISA)
610 Gateway Dr.
North Sioux City, SD S7049
(800) S23-2000
(60S) 232-2000
fax : (60S) 232-2023

NCR Corp.
(NCR System 333S)
Workstation Products Div.
1700 South Patterson Blvd.
Dayton, OH 4S479
(800) 22S-S627
(S 13) 44S-2078

Circle 1227 on Inquiry Card.

Northgate Computer
Systems, Inc.
(Northgate Elegance ZXP)
Northgate Park
707S Flying Cloud Dr.
Eden Prairie, MN SS344
(800) S48- I993
(612) 943-8181
fax : (6 I2) 943-8336
Circle 1229 on Inquiry Card.
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Circle 1230 on Inquiry Card.

Circle 1228 on Inquiry Card.

Circle 1226 on Inquiry Card.

International Data Systems
(IDS4SOi2)
12800 Garden Grove Blvd.,
Building E
Garden Grove, CA 92643
(714) S30-8677
fax: (714) S30-081S

Tandy Corp.
(Tandy 48SO EP)
1800 One Tandy Center
Fort Worth, TX 76102
(817) 390-301 I
fax: (817) 390-2774
Zeos International
(Zeos 486DX2-S0)
S30 Fifth Ave. NW
St. Paul, MN SSl 12
(800) 423-S891
(612) 633-4S91
fax: (612) 633-132S
Circle 1231 on Inquiry Card.

Introducing AST's New Power Premium® Family.
With Microsoft"' Windows'" performance 4''2 tim es
faster than Dell ~ 3''2 times faster than Compaq~ and
2 times faster than IBM"' and NEC~ AST's new Power
Premium computers have put this familiar Windows
icon on the endangered species list.

Windows Performance Benchmark
AST Power Premium 4/33

NEC PowerMate"'4861331
(local Bus)

3.257
2.865

6.678

IBM PSl2"'Model 95 XP
486 8595·0KD (XGA)

. . Compaq Deskpro"486133M

•tH:I

Dell Powerllne•433DE

Based on Graphics WINMARK"" results of testing performed on
33 MHz4860Xsystems in 640x480 resolution with 256 colors using
PC Magazine Labs Windows Benchmark sollware version 2.50.

From the creators of the world's first
fully upgradable systems, comes a
new generation of state-of-the-art
desktop computers featuring:
Premium VGA Graphics. Un
equalled speed is just the beginning.
Our innovative subsystem supports enhanced video
resolution modes of up to 1280x1024 and can display
over 32,000 colors si multaneously
Cupid-32'" Upgradability. AST's award-winning
Cupid-32 technology is still the industry's best, most
complete upgrade solution.
Extended Industry Standard Architecture (EISA).
Take full advantage of today's EISA l/O cards while
protecting your investment in existing ISA hardware.
AST FlashBIOS. Our simplified, software-based up
grade makes updating your Power Premium's BIOS
quick and easy without chip replacement.
High-Performance Processors With Cache. Built
into each Power Premium is a powerful Intel486'" or
Intel386'" processor and an ample supply offast
access cache memory.
To receive your FREE video, "AST's Power Premium:
Innovation Reinvented;' call 1-800-876-4ASf.
AST m..irkc:h ptodu::tS worklw1dc,f0fmore inform.mun c.111 II.ST lmc:rna1K>n;1[on (714) 727·9292
or fAX to /714) 727-858S. ASTIS .J suppl:er 10 US govl"rnmem .iJ(enci~ Crncr.JI Xrvicl' Comr.iC1
:-Jum~r CSOOK92ACS6064 AST. AST logo .md Premium r.. ~•Stl'ml .imJ Cupi<l-32. Cupid-32 logo
1r.idern,:irk~ /ISf Rt"Surch, Inc. lk Imel Inside Logo 1s J cr.i<frm.uk o(lnwl CorporJ!IOO All ocher
brJruJ and product n.irnrs.ire u,idem~rks or reg1s1eri:d tr.Jdc-m.Hks of1hc-1r r~pt'l11'T <omp.iruc-s.
Cop)'rlglll © 1992 AST Rtst-J.r<h. Inc All ngh1s ll!ffl"\.\'ll
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AS[
COMPUTER
The Power Of Choice.
Circle 19 on Inquiry Card (RESELLERS: 20).

Here Are Just 17 of More 1han 101
~
. .. -·

I

HALO Image File Format
Library by Media Cybernetics

Matt Whelan's Compiler
Kif"-41BASE IV® Edition
by Nantucket

lllsta111 file support for your applicatio11s
Add image file reading and writing to
your applications with the HALO Image
File Format Library. Makes your
application instantly compatible with
hundreds of graphics and imaging
products. Offers complete support for
TIFF (Tagged Image File Format), PCX
(PC Paintbrush), BMP (Windows
Bitmap), and CUT (Dr . HALO). Works
wi th Borland C++, Turbo C, Turbo C++,
and Microsoft C.
DOS
Windows
LIST:
$249
LIST:
$349
PS Price: $199
PS Price: $279
FastFaxts 86-073

Matt Whelan's Compiler Kit-dBASE
IV Edition creates stand-alone,
executable files from dBASE IV
applications that can be free ly
distributed without royalty or runtime
software. Using the compile
capability in Clipper® 5.0 (software
included in U.S.), Matt Whelan's
Compiler Kit accepts most dBASE IV
programs without modification,
producing .EXE files in one step. No
knowledge of Cl ipper is needed.
LIST: $If 90
PS Price: $849
FastFaxts J/39-006

SQA:ROBOT for Windows

allCLEAR vl.1
by Clear Software

by Software Quality Automation
Fully-automated test development
and unattended test execution for
any Windows application.
SQA:ROBOT generates scripts that
can be maintained by non
programmers. Other unique fea tures
include: standalone or networked
operation; run-time only option: easy
to use, intuitive user-interface; user
selectable recording level generates
Visual Basic scripts or low-level
mouse and keystroke journal; and
integrated tes t reporting using SQA:
Manager, winner of Computer
Lanugage's 1992 Productivity Award.
LIST: $495
PS Price: $479
FastFaxts 5305-003

Give clarity and impact to every
policy, procedure, and written
idea. allClear automatically
converts ordinary text into
presentation-quality flow charts,
diagrams and decision trees. Just
like numbers are explained with
pie, line and bar charts, allCLEAR
illustrates words with diagrams-
people learn faster and make
fewer mistakes.
PS Price: $259
LIST: $300
FastFaxts 873-008

Clarion Professional
Developer 2.1
Competitive Upgrade
by Clarion Inc.

New Act! 2.1
by Contact Software
The Professional Way to Manage
Your Contacts and Activities.
ACT! the best-selling contact
manager, is a powerful, yet easy
to-use program that automates the
contact and calendar information
of business people. ACT!
provides the database, scheduling
and work processing functions
needed by anyone with business
contacts. Available in Single-User
and Network versions, ACT! is PC
Magazine's "Editors' Choice" for
contact management software.
LIST:$395
PS Price: $329
FastFaxts 2116-001

If you're in the business of
developing database applications,
you have only one choice in
DBMS tools--the Clarion Professional
Developer. And now for a limited time
only, you can upgrade from your
existing database product to Clarion
Professional Developer 2.1 for only
$195. That's $650 off the regular
retail price. At 5195, you cant'
afford to miss it! (proof of
ownership required).
LIST: $845
PS Price: $195
FastFaxts 1005-018

TEMPRAPRO&
TEMPRASHOW
by Mathematica Inc.

The PKWARE Data
Compression Library
byPKWARE

TEMPRA PRO is the ultimate imaging
tool for scanning, editing, video
capturing, and printing images up to
16. 7 million colors up to 8K by 8K.
TEMPRA SHOW is an intuitive

The PKWARE Data Compression
Library allows software developers
to add data compression technology
to applications. The application
program controls all data 1/0,
allowing data to be compressed or
extracted to any device or area of
memory. Only 35K of memory is
needed to compress data, and only
12K is needed to extract data.
Compatible with MSC, BC++, TC, TP
6.0, Clipper, Basic 4.5,7.1, ASM.
LIST: $295
PS Price: $275
FastFaxts 3043-0/l

au thoring system for creat ing interactive

presentations integrating graphics,
audio (including CD-ROM and MIDI),
video (video-in-a-window and print-to
video), animation (.FU and .FLC files),
text (up to 30 fonts) and wipes. Includes

-

a runtime module for royalty.free
distribution!
TEMPRA PRO
TEMPRASHOW
LIST: $495
LIST: $ 199
PS Price: $399
PS Price: $149
F. Faxts 5822-001
F.Fa.tts 5822-J J J

1-800-421-8006

MM> Reasons to Shop 1he Shop.
F77L- EM/32 Version 5.0

Q+E DataBase Library 1.0

by Lahey Computer Systems

by Pioneer Software

Industry leading 32-bit Fortran
Language System includes Phar
Lap's 386/ DOS Extender. This
VCPI, XMS, and DPMI compliant
extender enables users to access
up to 4GB and operate in the MS
Windows DOS box. The extender
is royalty free and includes virtual
memory support. New
withVersion 5.0: 32-bit debugger,
arrays beyond 16MB, compres
sion linker, and 486 optimiza
tions. Support for popular VAX,
IBM VS, and 90 features.
LIST: $1195
PS Price: $1049

Write one application that works
multiple databases' Don't rewrite
code just to use a different
database' With O+E Database
Library (OELIB), your applications
can simultaneously and identically
acces, query and edit DB2, Oracle
SOL Server, Sybase, Netware
SOL, Ingres, XDB, SOL Base,
Btrieve, OS/2 EE DBM, Paradox,
dBase, Exel .XLS files, and text
files. If your favorite tool can call a
DLL, you can use QELIB!
LIST: $399
PS Price: $379

FastFaxts 2137-012

FastFaxts 334-052

Thompson Toolkit+
AWK Compiler

Smartcom II®for the
Macintosh®

by Thompson Automation

by Hayes Microcomputer

Over 100 UNIX compatible utilities,
a command shell, and powerful
AWK Compiler make short work of
programming tasks. The Thompson
AWK Compiler is a real language
with many new functions. Compiled
AWK programs are fast, use
extended/expanded memory trans
parently, can call functions written in
C and be distributed royalty free.
Easy to learn and easy to use.
For DOS

Fur DOS+OS/2

LIST:
$349
LIST:
PS Price: $335
PS Price:
FastFaxts 2897-004

$449
$429

DataBoss 3.5

-

for Windows. New architecture uses

Snap on knowledge- bases for gener
ating ANSI C, MFG C++ or OWL C++
code. Design applications by pointing &
clicking. Visual Prototyper and
embedded dialog box editor lets you test
the look & feel and make changes on
the fly. True code technology ensures
that user code is preserved during code
regeneration. Generates the Windows

.EXE with fully commented C or C++
source code & production files. CUA
&SAA compliant. Incl.Toolbar support.
No royalties. Highly Recommended.
LIST: $995
PS Price: $895

FastFaxts 5277-001

•

FastFaxts 2001-014

BLAST® Remote Control
for use w/ Procomm Plus®"'

W ATCOM C9.0/386
byWATCOM

by U.S. Robotics

Develop and debug 32-bit
applications for extended DOS,
Windows and OS/2 2.0. Includes
royalty-free 32-bit DOS extender,
true 32-bit Windows GUI
Application Kit, our fast, tight, and
reliable 32-bit Code Optimizer,
licensed Microsoft Windows SOK
Components, an interactive
Source-Level Debugger, an
Execution Profiler and Morel Now
includes OS/2 2.0 support.

-

THE PROGRAMMER'S SHOP
All prices subject to change. International prices will vary.

WindowsMAKER"' Prof.
WindowsMAKER Professional is
considered the Industry Standard
Prototyper and CIC++ Code Generator

Works with your compiler to
generate complete, working
relational database applications in
error-free C, C++ or Pascal.
DataBoss cuts your development
time in half, but still gives you the
flexibility of traditional methods.
You quickly create entry screens,
menus and reports and build
single-user and networked multi
user systems. Customizable
source code is included, and you
pay no run-time royalties. Ever.
LIST: $695
PS Price: $615

-

FastFaxts 1952-025

by Blue Sky Software"'

by Kedwell Software

PS Price: $739
LIST: $~95
FastFaxts 1044-029

Smartcom fl'" for the Macintosh"
Praised by software reviewers and
users as the most reliable, easiest to
use Mac communications software
available. Smartcom II supports
System 7, XMODEM, YMODEM and
ZMODEM, and all popular modems
plus the advanced features of Hayes
Smartmodem and V-series products.
Other features include support for
MultiFinder', Autopilot sequences to
automate communications, and
Interactive Graphics.
LIST: $149
PS Price: $109

Procomm Plus'"is a great
communications program-but, it
doesn't do remote control. This
breakthrough program adds
Remote Control Plus! Now,
reaching out and taking control of
another PC is as easy as
downloading a file.
Here's the best part, you'll have no
new interface to learn because it
works inside your existing
Procomm Plus program!
LIST: $69
PS Price: $59

FastFaxts 1674-055

1-800-421-8006
National Accounts: 800-446-1185 Fast Faxts: 617-740-0025

No Matter What Your GUI Destination

CASEWORKS
Can Take You There

Now You Don't Have to Worry About Choosing the Wrong GUI Development
Path ...CASEWORKS Lets You·Easily Change Direction- by Switching
Languages or Platforms-Without Wasting Any Time!
All of the choices surrounding Graphical User Interfaces
(GUls) can make picking a GUI development path seem
impossible. Deciding between Windows™ or Presenta
tion Manager™ (PM) is only the first step. You need a
tool that lets you generate code to Windows or PM for a
variety of languages 'and APls, and that lets you migrate
interfaces among languages and platforms if you change
your mind. CASE: WTM and CASE:PA!fM are the only tools

no learning new APls and class libraries, no wasting time.
You can even migrate the interface to PM.

that give you that flexibility.

CASE:PM for Presentation Manager Development
When you're developing "mission-critical" applications
for OS/2™, you need a strategic tool that can build PM
applications for both 16- and 32-bit PM environments.
Our new CASE:PM Workbench tool builds applications
that leverage IBM's new CUA '91 interface guidelines.

CASE:W for Windows Development
Windows developers face the challenge of migrating
from C to C++ and class library programming. CASE:W
makes it easy by generating source code for the three
"standards" of Windows programming: the Windows C
API, Microsoft Foundation Classes™ and Borland's
ObjectWindows™.
Simply buy CASE:W along with a "Knowledgebase"
for C, or C++ and a class library. Use the visual designer
to create and test your interface. Then generate expert
level, tightly-written, thoroughly-documented code from
the knowledgebase you've chosen. If you want to use
your interface in a different environment, simply buy that
knowledgebase and generate again. No rewriting code,

The Safest Development Route
With CASEWORKS, you get the security of using the
leading GUI development tools. Microsoft® includes a
version of CASE:W with its QuickC™ for Windows, and
more corporations use CASE: PM for developing strategic
PM applications than any other 3GL tool. Both tools
generate code without restrictions, letting you add any
code, anywhere. Plus, a regeneration facility preserves
your changes. And you control the generated code, with
no proprietary languages, runtimes or licensing fees.
Don't avoid making a decision because you're un
certain which way to go. Choose the only company that
can take you to Windows or PM, through any develop
ment route, without wasting time, money or develop
ment resources: CASEWORKS.

What is FastFaxts?

sv192

THE PROGRAMMER'S SHOP 1~1-21-8006

Get literature on any of our more than 10,000 products via fax
machine 24 hours a day, 7 days a week. FREE!

National Accounts 800.446-1185

Call: 617-740-0025 from any fax machine!

90 Industrial Park Road, Hingham, MA 02043 •Canada
800-446-3846 • MA 617-7 40-2510 • FAX: 617-7 49-2018
Credit card orders processed only when product is shipped.
All prices subject to change. International prices will vary.

Follow the voice computer's instructions and enter your
product's code number. Product literature prints out of your fax
machine instantly.
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Borland Builds a Better Quattro Pro
ROBERT VANNATTA

orland's nonstop flow of enhance
ments to Quattro Pro has resulted,
with version 4.0, in a powerful
spreadsheet product that continues to give
DOS users a good alternative to Lotus 1-2
3. This new release has been improved
with better printing features, faster font
scaling, push-button operation, auditing
functions, and network support. The pro
gram still doesn't let you have multipage
worksheets, but you can group as many
as 32 worksheets into a so-called work
space.
Quattro Pro has always been praised for
its good-looking output, but with this new
release, it's even better. Quattro Pro 4.0
comes with enough fonts to suit the needs
of most spreadsheet users. But more sig
nificantly, the program now incorporates
Bitstream's font-scaling technology, which
is similar to Adobe Type Manager. Previ
ous versions used a different Bitstream
technology (Fontware), which was much
slower at building screen fonts. (Version
4.0 can handle these older fonts, so you
can use worksheets done with earlier re
leases and they will print out looking the
same.)
Getting a spreadsheet to fit on paper is
just as difficult as getting it to fit on
screen. Not everyone has a printer that
can handle giant columnar paper. My
trusty Texas Instruments 810 seven-pin
dot-matrix printer still sits at my side,
ready to mash a box of greenbar paper on
a moment 's notice; but these days, more
often than not, it serves as a table to sup
port my smallish NEC Pinwriter P2200.
The latter is what Borland had in mind
with the design of Quattro Pro 4 .0. (Of
course, support for numerous other print
ers is provided as well.)
When it comes time to print, the printer
driver takes notice of how big your paper
is and automatically scales the document
down so it will fit on the paper. If you
don't want to take your chances on an
auto-scaling routine, you can set the scal
ing manually. This is particularly appro
priate if you are printing several docu
ments and you would like a consistent
appearance. For "print to fit" to work, you
need a printer that will print in graphics
mode.
You can define custom styles for work

B

Quattro Pro 4.0' s
Speed Bar (below
the standard menu
line at the top of
the screen) lets
you activate
operations, such
as choosing a
typefa ce, by
pressing a button.
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sheets. Each style is a collection of at
tributes (e.g., type of font, shading, color,
alignment, and numeric format) that you
can then apply to an entire sheet or just
to part of it. For example, if you want your
totals to stand out from the rest of the
page, you can set up a style for that; this
might include a bigger type size and bold
face print.
Quattro Pro 4.0 has a spooler that al
lows printing to be done in the background.
The spooler isn't the greatest thing since
sliced bread, but it works. I am used to the
system spooler that runs smoothly in the
background of Digital Research's Mul
tiuser DOS, and I frankly found this one
quite annoying, as its activity, whif h was
nominally in the background, generated
snow flurries on a CGA monitor; a selec
tion in the screen options menu called
CGA Snow Suppression is intended to pre
vent this flickering.

Analyzing with Graphics
In another enhancement to Quattro's al
ready-considerable graphics facilities, Bor
land has added what it calls analytical
graphing. Data series for a graph no longer
need be just a column or a row of data;
rather, the input series can now be defined
as a moving average or an aggregate. An
alytical graphing basically lets you look
at data from different perspectives and
then graph the results without changing
the original worksheet.
Suppose, for example, that your work
sheet totals product shipments on a month
ly basis, but you want to see them on a
weekly basis. Quattro Pro will now let you
examine and graph this information as a

weekly series without changing the month
ly series. After you've chosen the data you
want to study, you then pick the type of
analysis you want to apply. This new fea
ture can save you from the time-consum
ing process of redoing an entire spread
sheet.

Getting Audited
In a somewhat overdue response, Quat
tro Pro now has an audit function, which
is intended to help get the sheet right in the
first place. The real tragedy of the audit
function is that it is weakly implement
ed. It will produce a display of dependent
cells and will ferret out blank, ERR (a cell
containing an invalid formula), label, and
circular references, as well as external
links. While this compares favorably with
the AUDITOR.ADN bundled with Lotus
1-2-3 release 2.3, it is sorely lacking when
compared to the SuperCalc 5 audit facil
ity. Missing features include orphan name
and cell locators, as well as locators for
named ranges and overlapping named
ranges.
In an effort to prevent the errors in the
first place, Borland has added a provision
for documenting important parts of the
sheet. You can add comments to range
names, formulas, and graphs, among oth
er things. Additionally, you can password
protect formulas; any action that would
change a formula generates an error mes
sage.
It seems that there is no place fort his ex
tended information in the Lotus WKJ for
mat, however. If you save in the WK! for
mat, your carefully conceived passwords
and comments are stripped away without
JULY 1992 • B YT E
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BYTE BENC.HMARK RESULTS
Math Mix

Recalc Savage
1-2-32.3 ·

·····

1-2-33.1 ·

····

Quattro Pro 4.0 •

•••••••

Quattro Pro 3.0 •

••••••

SuperCalc
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Quattro Pro 4 .0 pe1for111s almost idemically to \'ersion 3.0. As
a calculating engine, it's in the same class as its chief competi
tor, Lotus 1-2-3 release 2 .3. The Savage tests measure.float
ing-point operations. Load Savage determines the load time of

\JTE

ACTION SUMMARY

• WHAT QUATIRO PRO 4.0 DOES

The latest version of Borland's
spreadsheet program for DOS
lets you calculate numeric data,
sort data, and present results in a
graphical fashion.
• LIKES

Works well in tight memory
spaces; transparent network
operations; optional WYSIWYG
mode; and fast font scaling.
• DISLIKES

Weakly implemented audit
function; doesn't handle
multipage worksheets.
• RECOMMENDATIONS

Users of 3.0, especially if on a
LAN, should upgrade; DOS users
looking for their first spreadsheet
would do well to consider
Quattro Pro.
• PRICE

$495; LAN package (one user),
$395
• FOR MORE INFORMATION
Borland International, Inc.
1800 Green Hills Rd.
P.O. Box 660001
Scotts Valley, CA 95067
(408) 438-8400
fax: (408) 439-8050

Circle 1239 on Inquiry Card.
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a 320-row by JOO-column spreadsheet. Reut!c Savage mea
sures recalculation speed. MathMix tests basic math opera
tions. Minimum ReCalc determines ifa program recalculates
only the cells affected by a change or the entire worksheet.

even a warning message.
Borland has added user-definable nu
meric styles to version 4.0. (SuperCalc
users will point out that they have had
them for I 0 years.) The most useful thing
about them is that you can attach a leading
or trailing string to a number. For example,
lumber merchants can define a numeric
mask that will print with a trailing M , as in
IOOM.

Just Push the Button
For rodent lovers, the new Quattro Pro has
what Borland calls the SpeedBar, which
is a collection of push-button shortcuts.
Instead of dragging down a menu to initi
ate a function, you just click on a button.
The SpeedBar is similar to the button bars
in Windows word processors and was
called the mouse palette in previous ver
sions of Quattro Pro.
Most of the SpeedBar buttons, which
are available in both the character mode
and the WYSIWYG mode, are for apply
ing fonts and styles to text. But there's
also a novel button that enters an @sum
formula. This sum button lets you quickly
get a total of columns and rows.

Progressive LAN Support
LANS are pandemic today, and Borland
knows this. One of the things that I have
found particularly pleasant about the Bor
land line of products is that they all have a
consistent way of implementing LAN sup
port; it is designed in, as opposed to be
ing hung on.
The LAN features in version 4.0 are
for Novell NetWare users (either NetWare
286 2. I5c or higher or NetWare 386 3.1 or
higher). Specifically, you can now log on
to network file servers, map to volumes
on those servers, print to print queues, and
monitor a print queue from inside Quat

tro Pro. These network operations are
transparent from within the spreadsheet
program.
Borland uses a progressive LAN li
censing approach, which requires you to
have a license count equal to the number
of users that will be active at any one time,
irrespective of the size of the LAN. In
other words, if you have 20 workstations,
but only l 0 people will be using the pro
gram at the same time, you need a I 0-user
license. During the installation, you pledge
the appropriate number. The furnished
metering software enforces the count and
keeps users from walking on one anoth
er's files.
On a shared network directory, the first
user to open a Quattro Pro file has read/
write privileges to it. Other users can have
read access to it and can make changes to
it, but they can't then save the file with
the same name in the same directory; try
ing to do so elicits a "sharing violation"
error.
The LAN installation is well docu
mented. My only complaint is that the me
tering software cannot tell a virtual user
from an actual user. I ran into a problem
here using Digital Research's Multiuser
DOS. Each DRMDOS physical console
supports up to eight virtual consoles. Con~
sequently, if you are a power user and want
to load several copies of Quattro Pro in as
many virtual consoles on your terminal,
you can do so, but the metering software
counts each load as a user against your li 
cense count.

Mostly Lotus-Compatible
No spreadsheet review is complete without
a few raves and brickbats over the issue
of "compatibility." This is a tricky issue,
because Lotus is currently marketing at
least three spreadsheets that to some degree
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creates asecond hard disk
at afraction ofthe cost.

Want to run Windows"' and other
memory-intensive software,--but shmt on
hard disk space? Wish you could have an
"extra drive" for a11 your applications and
documents? IIT's XTRADRIVE is the
answer-the affordable, safe, easy way to
instantly double your hard drive capacity!
Choosethe ease ·
of XrRADRtvE '
Somv ARE or the ·
i11d11st1y-leadi11g 1
pe1formance of
XTRADRtVE
HARDWARE.

XTkADRIVE ls Affordable. It costs
hundreds Jess than anew disk drive.
• XTRADRIVE ls Safe. Its patented lossless
data compression technology is totally safe
for your data.
• Xw.ADRIVE ls Easy to Install and De-install.
Install XTRADRIYE Software with afew
menu-driven commands... or snap in
XTRADRIVE Hardware in moments, with no
switches or jumpers needed. Either way,
XTRADRIVE is the only data compression
product that supports de-installation without
refom1atting.
• XTRADRIVE ls Transparent. It looks and
acts exactly like asecond hard disk-use tl1e
same OOS commands you've always used.
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It's fully compatible with yourfavon
applications and utilities, too... Windows,
Norton, PC Tools Deluxe and more.
• XrnADRIVE Is High Performance.
The optional XTRADRIVE Hardware module
offers the highest performance data compres
sion solution in the industry.
Whether you own asystem that's
struggling to handle the storage require
ments of current software... or alaptop
that can't keep pace with your storage
needs ... choose XTRADRIVE today for the
easy, affordable solution to your hard drive
storage demands!
Call IIT today at408-727-1885 forthe
XTRADRIYE dealer nearest you.

XnADRl\'E is atradcm:lrk of Integrated Infonn<1lion Techoology, lnc.
All other names are trademarksof their respec1ivc companies.
© 1992lntegratcd lnfrnmmion Technology. Inc. (llTJ

BORLAND BUILDS ABETTER QUATTRO PRO

aren't compatible with each other. Histor
ically, Quattro Pro has received high marks
for Lotus compatibility, because it worked
seamlessly with the file format associ
ated with 1-2-3 release 2.01 (the WK! for
mat) and because it supported every feature
of 1-2-3 release 2.0 !.
In one sense, you can argue that Quattro
Pro is more Lotus-compatible than ever.
In addition to its traditional grasp of WK 1
files ( 1-2-3 release 2.x format), the pro
gram can also read the newer WK3 for
mat ( 1-2-3 release 3.x and 1-2-3 for Win
dows). Additionally, it can read data in
the ALL format (used by the All ways add
in), the FMT format (used by Impress),
and FM3 (the 1-2-3 release 3.1 WYSI
WYG format).
But the true "file format" of 1-2-3 re
lease 2.3 is WKl+FMT, with the classic
WK! file holding the data and the primi
tive formatting .information and the FMT
holding the extended formatting informa
tion. According to this definition, bidirec
tional compatibility collapses, because
Quattro Pro won't generate an FMT file.
Similarly, Quattro Pro provides "sup
port" for the Lotus WK3 format, but, due
to logical differences in the software, that

AITech

support is limited. Quattro Pro will let you
open a WK3 file (it opens it as a 2.x file),
but if the file uses a feature specific to 1
2-3 release 3, Quattro Pro has to work
around it. For example, if the 1-2-3 file
contains multiple spreadsheets, Quattro
Pro loads them in as separate files. The
program converts references to three-di
mensional blocks to complex formulas.
Quattro Pro will not convert references in
macros. Graphing features unique to re
lease 3 are not supported at all.
Besides Lotus formats, including Sym
phony, Quattro Pro 4.0 can handle files
from Paradox, dBase, Reflex, Harvard
Graphics, SurPass, VisiCalc, and Multi
plan.

Performance Stays the Same
No significant performance enhancements
are evident in Quattro Pro 4.0. BYTE Lab
benchmarks indicate that this new release
runs on a par with 3.0 (see the figure). In
terms of recalculating speeds, Quattro Pro
remains comparable to its rival, 1-2-3 re
lease 2.3. Quattro Pro 4.0's calculation
performance slows down in WYSIWYG
mode, so you might want to work in char
acter mode and switch to WYSIWYG only

to check graphs and other visual elements.
Conservative users of Quattro Pro will
be relieved to know that the core of their
favorite spreadsheet is very much the same,
even though it may look a little different.
Version 4.0 brings strong NetWare sup
port, outstanding style and formatting fea
tures, a print spooler, improved font build
ing, and SpeedBar buttons. Places to insert
comments and a rudimentary audit func
tion should make the sheet more reliable.
The program's failure to recognize and
exploit large amounts of expanded mem
ory, and the lack of support for multiple
logical sheets within a single physical file,
remain serious negatives for power users.
For the DOS user who wants a Lotus
compatible spreadsheet that performs well
on low-end PCs, has good graphics capa
bilities, and produces sharp-looking output,
Quattro Pro is an excellent choice. •

Robert VanNatta is an attorney in St. He
lens, Oregon. His office uses a single 33
MHz 486 computer running Digital Re
search's Multiuser DOS and supporting
six terminals. He moderates the spread
sheets conference on BIX, where you can
reach him as "rvannatta."

VIDEO S01UTIONS!
Featuring:

• Connects to VGA card feature
connector to convert VGA display
into NTSC/P AL or S-VHS video
signal.
• Switchable between high
resolution or flicker reduction mode.
• Multiple VGA brightness levels, multiple chroma
key functions, Windows compatible.
• Converted VGA can be genlocked to external input
NTSC/PAL or S-VHS for multi-image video
presentations.

• The take anywhere, pocket size
external device used to convert
VGA text and graphics into the
standard TV broadcast signal,
NTSC, S-VHS or European PAL.
• Connects to the 15-pin connector on your Notebook,
Laptop, Portable or standard PC/AT just like a
computer monitor. Takes the VGA signal and
outputs to NTSC or S-VHS devices like TV's, LCD
or video projection systems, VCR's and VTR's.
• Includes standard RCA jack cable and S-VHS DIN
connector.
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Tough applications slowing you down? IIT's Advanced Math CoProcessor
is a simple addition to your system that can instantly speed up performance by
up to five times or more!
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Arago Raises the Xbase Ante
MARC SCHNAPP

Screen 1:

here's a new dark-horse candidate in
the Xbase race. With Borland's take
over of dBase and Microsoft's acqui
sition of FoxPro, Xbase-now enshrined
as the PC database community's preferred
development environment-looked like it
could become a two-party system. But
there's a new entry in the race: Wordtech
Systems, with its dBase IV-compatible
Arago.
The Arago product family consists of
dBXL, an interactive environment, and
Quicksi Iver, a compiler. The two are avail
able as a bundle called Arago Profession
al. Both products rest on the same code
base; this makes Wordtech the only vendor
to have released a coordinated dBase IV in
terpreter and an .EXE compiler.
Wordtech Systems has produced sev
eral releases of dBXL and Quicksilver,
but Arago is built on a reformulated code
base. It 's highly compatible with dBase
IV but sports a more modem user inter
face that follows IBM 's CUA (Common
User Access) guidelines (see screen I).
Plus, Arago has language extensions to
enable developers to create simple event
driven applications.
According to initial performance tests,
the product line offers speed comparable to
that of FoxPro 2.0 and outpaces dBase IV,
while providing a better user interface
paradigm than either of its DOS-based
competitors.
Arago builds applications with a series
of character-based panels. A panel is a
rectangular frame onto which 'you place
screen objects, such as pull-down menus,
list boxes, radio buttons, check boxes,
browse tables, and scrolling text editors.
Wordtech 's designers have devoted con
siderable effort to usability and friendli
ness. On machines with EGA or VGA
cards, Arago replaces several of the stan
dard characters on your video card with
custom fonts. As a result, Arago presents
you with round radio buttons and push
buttons and square check boxes.
Although Arago supports the dBase IV
windowing syntax, you get the same stat
ic objects you'll find in dBase IV 1.5.
Wordtech does not adopt FoxPro's more
robust event-driven windowing. FoxPro
handles window access as events; you can
click on any live window at will, and it
gains focus. Arago and dBase IV windows

T

Although
character-based,
Arago follows
CUA guidelines to
prese11t you with
an i11te1face that
looks more
modern than those
of some competing
products.

Screen 2: Arago's

Panel Painter lets
you test the
behavior ofscreen
objects. If you
attach code to a
panel, the Panel
Paimer will
execute the code
when you trigger
the related event.
are accessible only through explicit calls in
the source code. Because the behavior of
Arago windows is relatively limited, the
product lacks a raft of window query func
tions (e.g., WVISIBLE( ), WONTOP( ),
WCHILD( ), and WEXIST( )). Although
Wordtech did not invest its efforts in ad
vanced windowing technology, the com
pany dedicated considerable attention to
the behavior of panels. Each panel has its
own context, and the objects placed on a
panel participate in that context. The pan
el syntax is borrowed largely from dBase
IV's windowing language. Pull-down
menus use identical syntax, while list box
es are inherited from dBase IV pop-up
menus.

Panel Painter's Productive
Arago proves that visual programming can
work in a character-based environment.
By permitting you to test the behavior of
screen objects, Wordtech 's Panel Painter
(see screen 2) transcends FoxPro' s screen
builder. Place a list box on a new panel,
and you can immediately test the panel's
refresh behavior. Attach code fragments
to a panel, and the Panel Painter will exe
cute the code when you trigger the appro
priate event.

The benefits derive from the intelligence
of Arago's underlying CUA design. Rather
than treat check boxes and the like as pic
ture format clauses (the way FoxPro does),
Wordtech treats them as discrete objects,
each one accorded its own declarative
command. This is not only expedient in
the short term; as Xbase acquires object
oriented features, these constructs will be
more amenable to attached methods and
complex event handling.
The Panel Painter is written in Xbase
code using Wordtech' s language exten
sions. It 's provided as a pseudocompiled
object file. Having to write a design utili
ty at such a high level has its trade-offs.
The Panel Painter is not as speedy as I'd
like it to be. Making changes to any char
acteristic of the underlying panel results
in a significant wait while Arago thrashes
the disk. The Panel Painter maintains a
data file with multiple memo fields. All
the design parameters for every aspect of
the panel are written to and read from the
file. Although Arago's disk I/O perfor
mance is close to FoxPro's, Wordtech's
Panel Painter must also compile and in
terpret the code it encounters.
Limitations of the underlying product
constrain the Panel Painter's ease of use.
continued
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You can manipulate items with the mouse,
for example. But once you lay an object
down in a panel, you have to press a key or
two to trigger modifications. You can then
use the mouse to drag or resize an item,
but you must conclude by pressing the En
ter key. The process would be smoother
if it could all be done with the mouse.
Despite rough edges, the Panel Painter
contributes mightily to Arago's usability.
Although FoxPro benefits from its supe
rior windowing and thorough mouse sup
port, I sti 11 find the Panel Painter more
productive. Being able to interactively test
the behavior of a panel minimizes the de
sign effort significantly. The Panel Painter
demonstrates the viability of Arago's de
sign. If W ordtech' s programmers could
fashion this application using the com
pany's Xbase extensions, there's nothing
stopping a customer from doing equally
clever things.
It would be a plus if Wordtech would

'JTE

ACTION SUMMARY

• WHAT ARAGO PROFESSIONAL IS
An Xbase development package
consisting of a dBase IV
compatible interpreter and a
compiler.
• LIKES
Coordination of interpreter and
compiler, user interface, Panel
Painter, preprocessor, dBase IV
compatibility, and Xbase
extensions.
• DISLIKES
Lack of window query functions;
no multiuser version (yet).
• RECOMMENDATIONS
Arago Professional is a solid
database development package,
but you should probably wait ~or
the multiuser version.
• PRICE
Arago Professional, $1 l 99
Arago dBXL, $699
Arago Quicksilver, $799
• FOR MORE INFORMATION
Wordtech Systems, Inc.
21 Altarinda Rd.
Orinda, CA 94563
(510) 254-0900
fax: (51 OJ 254-0288

Circle 1223 on Inquiry Card.

provide Panel Painter source code to Ara
go customers. I'd like to modify some as
pects of the utility-and the code would
serve tutorial purposes. Wordtech does
furnish a 98-KB source file for a calendar
utility. There's fertile ground here for re
finements. I would vote for a good tem
plate-directed application generator. This
would satisfy developers' customization
requirements.

Preprocessor a Good Addition
With little fanfare, Wordtech began ship
ping a 2.1 release one month after Ara
go's introduction. The most notable change
was a C-like preprocessor. It recognizes
the following directives: #define,

#ifdef,#ifndef,#include,#pragffi3.,
and #undef.
The inclusion of a preprocessor brings
Arago into an Xbase clique heretofore pop
ulated by two command-line compilers:
Clipper and Force. By adding a prepro
cessor, Arago provides mainstream Xbase
programmers with new options:

•Manifest constants: Xbase lacks explicit
constants as found in other languages; or
dinarily, the programmer defines these as
variables and then follows the honor sys
tem to prevent overwriting constants. The
preprocessor uses #define to perform a
replace prior to compile time rather than
assign literal values to variables.
•Conditional compilation: By bracketing
code segments with #ifdef or hfndef
and an #endif directive, developers pro
vide control statements respected by the
compiler. This makes it handy to create
test versions of systems and to maintain
code with multiple dialects of Xbase. One
common use is to embed controls for crip
. pied demonstration versions of verticalmarket packages (see listing I).
•Pseudofunctions: These are commonly
known in C as macros. But Xbase already
has a macro construct, used to expand vari
ables. Pseudofunctions create custom func
tions by conglomerating existing functions
in the Arago run-time library:

#define ALLTRIM(x)
(RTRIM(LTRIM(x) ))
#define MAX3(x,y,z)
(MAX(MAX(x,y) ,z))
The preprocessor gives Arago pro
grammers benefits long taken for granted
by C programmers, such as ease of recon
figuration, reduced symbol-table size, and
faster processing (constants can be pro
cessed more rapidly than variables). The
addition of a preprocessor also brings case
sensitivity to Arago. Programmers must
observe the same usage within the body

of a program's code as they did when us
ing the #define.

Mixed-Language Development
Wordtech is making a naked bid for the
favor of Clipper developers with Arago's
support for mixed-language programming
via Clipper' s Extend/Extor APL Primari
ly used by C programmers, the interface
presents functions for passing values to
and f ram Arago. The interface has proven
an extremely popular entry point forthird
party library products in the Clipper world.
Wordtech currently supports Microsoft C.
(Arago was written in Microsoft C 6.0.)
Clipper developers migrating applica
tions to Arago won't initially have a stack
of immediately usable Clipper libraries
because of the following factors: A high
proportion of Clipper libraries make use
of internal Clipper constructs to gain speed
or to implement features not otherwise
possible. Arago does not include or emu
late Clipper internals. Although Clipper
permits its libraries to mix C object mod
ules with those compiled from Clipper
source code, Arago does not support all
Clipper functions. For example , Arago
lacks the Clipper array-handling functions:

a sort () , aadd (), ainsert () , as 
can (), af ill(), afields (), adir (),
adel () , acopy () , and so on.
As of press time, Wordtech has certi
fied two graphics libraries: dGE (Pinna
cle Publishers) and dGT (BlackHawk Sys
tems). A major general-purpose Clipper
library, FUNCky II, is in final test phase.
The prospects for lengthening this list are
largely dependent on Arago sales and in
ducements to third-party developers.

Writing Reports with R&R
Wordtech bundles Arago with R&R Re
port Writer from Concentric Data Systems.
That turns out to be a good thing, because
R&R is the best report writer for Xbase
and may very well be among the best ever
offered for databases.
The dBXL interpreter comes with
R&R' s interactive report maker. Quick
silver comes with Concentric's code gen
erator. The Iatter reads report binaries and
turns them into Arago Xbase programs.
Both are a version behind the current retail
release. Users who want advanced printer
drivers with proportional font support
should consider upgrading to R&R 4 for
$99. This version supports the formats cre
ated by the broader array of Xbase prod
ucts: Clipper, dBase IV, and FoxPro.
The report writer rates well on its own
for ease of use. The product guides you
through the steps of joining Xbase files
and filtering data sets. You place fields on
a semi-WYSIWYG banded report surface.
continued
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Over 50 Technical Presentations on the
HoHest Pen Issues including•••
t
t
t
t
t
t
t
t
t

Integrating Pen with Existing Systems
Connectivity and Mobile Communications Options
Using Pen to Re-Engineer Business Processes
Pen Handwriting Recognition Technology
Horizontal and Vertical Solutions for Implementing Pen
In-Depth Evaluation of Pen Operating Systems
Case Studies by Real Pen Users
Pen Programming Approaches
ResellerNAR Workshop
t Vendor Education Sessions

Learn from Pioneers in the Pen Field•••
t
t
t
t
t
t

Ed Yourdon, Conference Chairman
George Barlow, Distributed Micro Systems
john Butler, Microsoft Corporation
Madeline Duva, CIC
David Fox, Nestor, Inc.
Lucia Hicks-Williams, Sitka Corporation

PLUS, a comprehensive Exposition
s_pothghting over 100 leaders in the Pen
developer community including •••
CalComp Digitizer
Products Group
Communications
Intelligence Corp. (CIC)
Fujitsu Personal Systems, Inc. *
GRiD Systems Corp.
IBM Corporation *
Ink Development Corp.
Logitech/Gazelle
Graphic Systems
* Co-Sponsors

Momenta, Inc. *
MicroSlate, Inc.
NCR Corporation *
Notable Technologies *
PenMagic Software, Inc.
PenSoft Corporation *
PenWare, Inc. *
Scriptel Corporation *
Wacom Technology *

Call Julie Adler at (508) 470-3870
for exhibiting information.
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The BYTE Reprint
Department will
provide free quotations
for reprints of BYTE
articles.
Reprints can serve as
high quality, inexpensive
promotional tools:
•Train and educate
key personnel
• Present information at
conferences/seminars
• Provide literature to
users of your products

To preview results, you print reports to the
screen.
The R&R interface has nothing in com
mon with Arago's. Concentric based its
hierarchical access system on the Lotus
ring menu with bounce bars. People fa
miliar with Lotus 1-2-3 will take to R&R
with dispatch, while others may take a bit
more of a nudge. Developers will find this
easy sledding.

SmartCode Generator
The Arago package comes with a tem
plate-directed code generator that the pub
lisher calls SmartCode, an OEM version of
SoftCode (marketed as an Xbase add-on).
It too presents its own user interface-and
an idiosyncratic one at that. The provided
templates produce a fairly generic form of
Xbase code; there's no acknowledgment of
Arago features and no explicit support for
dBase IV window commands.
The strength of this template-directed
system lies in its openness to modifica
tion of the code generator, so interested
developers could easily write slicker tem
plates than those provided. But developers
who plan to exploit template systems
would be wise to evaluate three superior
commercial alternatives: UI2 (from Tem
plate Garden), Stage (from IS Technolo
gies), and Scrimage (from Synergy). While
only UI2 promises Arago templates in the
near term, the latter two publishers say
they'll add Arago support following
Wordtech 's release of a multiuser version.

Debugging and Testing
Arago offers several tools for the testing
and debugging process. First, there's the
Fix option. When the dBXL parser en
counters errors during the pseudocompile
operation, dBXL will optionally load its
text editor with the cursor on the offending
source line . This feature works nicely for

eradicating simple typing errors and ob
vious logical flaws.
When you issue the SET COVERAGE
ON command, Arago monitors any control
structures encountered. You exercise the
application, and Arago reports which
blocks have and haven't been tested, along
with the percentage exercised in your test.
This thoughtful addition ought to improve
quality control considerably.
The debugger does not match Clipper's
very powerful implementation, but it
comes close to that of FoxPro. You 're pre
sented with a window with three columns.
Place an expression in the first column for
Arago to evaluate. If you want to inject a
breakpoint, you submit a Boolean expres
sion and check the breakpoint check box in
the second column. (A "hide" push but
ton unclutters the screen. If it encounters a
breakpoint, Arago redisplays the debug
ger.) The third column shows results. The
debugger can be invoked from within a
program, but you can supply expressions
only by typing them in .
Arago displays source code in a win
dow, pe1mitting you to step through trou
blesome code. The usefulness of this fea
ture is hobbled due to its narrow viewing
area. While I can conceive of referring to
the window for context, there's insuffi
cient information to keep you fully in 
formed. By placing the screen in 43- or
50-line mode, you can place the debugger
and source viewer below typical 25-line
applications. I'd still like to move these
objects with the mouse at will. However,
Arago does permit you to drag them us
ing keystrokes.

Quick Linking
Wordtech learned from its clumsy past at
tempts to synchronize its interpreter and
compiler, which were based on two dif
ferent code bases relying on two different

Listing 1: Conditional compilation makes it easy to develop demonstration
versions of vertical applications.

Call

603-924-2525
for information and a free
price quotation.
Minimum order: 500
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lldefine DEMONSTRATION && Comment this line when compiling
&& a Professiona l v ersion
hfdef DEMONSTRATION
lldefine MAX RECORDS 1000
#define GREETING "ABC Accounting Demonstration Version "
IIe l se
lldefine MAX_RECORDS 1000000
ll define GREETI NG " ABC Accounting Professiona l Version "
#endif
CLEAR
? GREETING
USE ABC
IF RECCOUNT () > ~~.X RECORDS
? "You ma y not add any more records. "
END IF

d41lias_set
d41ppend
d41ppend_blank
d41ppend_start
d4!!1ank
d4!!of
d4!!ottom
d4.i;heck
d4.i;lose
d4.i;lose_all

Index Memo
d4free_blocks
d4go
d4go_eof
d4lock
d4fock_append
d4lock_file
d4lock_group
d4lock_index
d4lock_test
d4lock_test_append
d4lock_test_file
d4memo_compress
d4num_fields

d4recall
d4reccount
d4recno
CUSTOMER
Done
d4record_widt Database :
d4reindex
I !I I Change Database
Field to View : NAME
d4.ll_eek
BIRTH_DATE
d4.ll_eek_doubl
COMPANY
I
d4.ll.kip
0 void f4assig "'''
FISCHER. ANDY
d4!ag_select
PHONE
I
d4!op
SEX
I
v cnar "f4name()
0 void f4blanKt J
d4ynlock_all
@ char "f4str()
0 int f4char[ I
d4ynlock_app
d4ynlock_file
0 int f4true()
0 int f4decimals[)
d4ynlock_inde
0 double f4double[) 0 int f4type[ I
d4ynlock_reco
0 int f4int[ I
Return Value :
d4ypdate_hea
0
unsigned f41en[)
d4~rite
HARRIS, RICK
I
0 long f41ong()
d4.?.ap

I

J

I

I

.-
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Complete DBMS for C, C++ and VB
programmers - compatible with the data,
index and memo files of dBASE III/IV,
FoxPro 2 and Clipper. Try the super-fast,
super-small FoxPro 2.0 CDX index files!

• Multi-user
•DOS, Unix, OS/2 Support
• C++ Interface Included
• Windows 3 Data Entry
• Clipper -7 C Translator Available

liF'
l&l§rii

l

(Using Visual Basic? Try CodeBasic!)

The C Library for DataBase Management
TEL. 403•437•2410
FAX 403•436•2999
Europe

3 3 . 2 0 . 2 4 . 2 0 . 1 4

#209,9644-54 AVE . , EDMONTON , AB, CANADA

Circle 101 on Inquiry Card.
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ARAGO RAISES THE XBASE ANTE
Your Single Slot Solution

COMBINATION
MUITIPORf BOARD
3 Parallel, 4 Serial Ports
with Single Slot Expansion
Ideal for anybody with
a PC who keeps running
out of slots.
Simple to install.
Simple to use. Save
slots and money.
Perhaps the last
I/0 board
you'll ever
need.

Features
• Supports Windows,
Multimedia, OS/2, Novell
and DOS applications
• For single-user. mulliuser &
networking- including
net work servers
• 3 Ce ntronics parallel ports
• 4 serial ports. rull handshake
• ISA, EISA compatibility
• Po1is easily configured
• Easy connect remole panel
• Diagnostics software included.

Find out more. Call 1-800-782-7428.

SDWj~~:.
you ca11 depend 011.
Siar Gale Technologies. Inc. • 29300 Aurora Reali• Solon. OH• 44139 • 216-349·1860 •FAX: 216·349-2056

Images in your Computer
from Video or full page Scanners. Double your productivity in
DeskTop Publishing, OCR and Multimedia applications.
o or nap
Artiscan 24-b it true 6008
Professional ,
TIME. video im age cap
ture in co lor (24-bit,
16.7 million colors) and
$599.00
gray sca le. Capture from any NTSC/PA L
vi deo so ur ce , camcorder, liv e TV , st ill
vid eo etc. VGA , SVGA supported, files
saved in standard for mats. Superb image
quality , Windows support.

or 800 cl pi on both axes
..
lei
ilil . . 3.
P
rof ess 1ona , esk -top , fast
(SCSI im"fa" ''"'"ded), 24. '
bit color scanner. True 600 clpi $1199 .00
on both axis. Superb picture quality in color
and gray scale. Includes Image Processing
software. Optional X-Ray, Transparency
Scanner ($699.00). OCR software opt ions
ava il ab le.Recognita (acid $159.00) . 800x800
clpi version $ 1545. Best magazine ratings.

PageReader 300 

Color 3000

Full Page, 300 clpi Scan,_
ner complete with OCR
•
WordScan software &
line-art ltnager software!! HP-ScanJet
compatibl e driver hence compatibl e with
any OCR package. Fast! Reads avg. page in
<10 sec . Incredible introductory price
$399.00 complete!!! With Recognita,
acid $ 159.00), with 9600 fax/modem
send/rec, acid $99 .00. Ideal in any office for
text, autoCad drawings, presentations etc.

Full Page, color (24-bit)
scanner (16.7 million col
ors or 256 gray scaie). L__-4J-.1J..=J.ll-I
Complete with Color Image Processing Soft
ware. Fully HP ScanJet emulation driver.
Color 3000 ........................................ 599.00
WordScan ..... .... ............. .. .. .... .. ...........99.00
Recog nita ........... ......... .... ......... ........ .159.00
Call or write for info on Scanner or
Video Based Image Transfer Systems

30-day retu rn guarantee on all products. I ycnr warranty. Major credit card s. Rese llers Welcome.

Computer Friends, Inc. - 14250 NW Science Park Dr. - Portland OR 97229
Toll Free 1-800-547-3303 - tel. (503)626-2291 - fax (503)643-5379
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Circle 33 on Inquiry Card.

compilers. This time the two products are
well in hand. The Quicksilver compiler
accepts either ASCII source .PRG files or
the intermediate .PRO files crunched by
dBXL.
The dBXL environment supports link
libraries with its SETLIBRARYTOcom
mand. Libraries designed for use by dBXL
require that developers include a header
and structure pointing to any contained
routines that the dB XL programs are going
to call. QuickLink is an OEM version of
OptiLink (from SLR Systems), a reason
ably fast linker that uses EMS or XMS
(Extended Memory Specification) to cache
operations in linking Quicksilver applica
tions (QuickLink also observes the TMP
environment variable for RAM disks). Fol
lowing the path blazed by Blinker and
WarpLink, this linker creates dynamic
overlays for Xbase code. While it is not
quite as speedy as those two competitors,
QuickLink is the fastest linker I've yet
seen bundled with an Xbase product.
Outpacing dBase
Wordtech's small, nimble development
team has created a product that outpaces
the efforts of Ashton-Tate (as digested by
Borland) and comes within a hair of Fox
Pro 's performance. The lack of a multi
user version limits Arago's appeal in the
short term (although Wordtech promises a
LAN edition in the next few months). Most
file server-based DBMSes bog down
when subjected to LAN operations; it will
be interesting to see whether Arago offers
better performance in this respect.
Arago shows thoughtful design. Given
sufficient market interest, it should ma
ture in subsequent versions with improved
windowing, fuller mouse support, array
handling functions, and additional pre
processor directives. But developers will be
far less patient in awaiting a network ver
sion.
Savvy Xbase developers once latched
onto FoxBase+ as a means of speeding up
dBase III Plus systems. Arago could in
herit this role in the realm of dBase IV.
There's also the attraction of royalty-free
.EXE files and the ability to rapidly de
velop applications with the CUA interface.
While Clipper and FoxPro have become
rich but complex, Arago offers a good bal
ance of power and ease. There's still life in
text-mode DOS applications development.
What Arago lacks, it makes up for in per
formance and user productivity. •

Marc Schnapp is a database consultant
and president ofMicro Business Services
(Flushing, NY). He is involved in the quest
for an Xba se standard. You can contact
him on B/X clo "editors."
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Mac PowerBook
Color Output

or the Macintosh user who needs
portable computing power, Apple's
notebook computers-the PowerBook
140 and 170-satisfy most needs, with
one glaring exception: They lack a video
output port to drive displays larger or
brighter than the PowerBook's built-in
LCD screen. Such a display is a require
ment for product demonstrations or busi
ness presentations.
Envisio provides an elegant solution .
Its 030 Notebook Display Adapter plugs
into the PowerBook's internal memory
slot. On the outside of the PowerBook, a
standard Apple DB-15 video output con
nector mounts on the LCD screen's hinge.
Because 32-Bit QuickDraw is built into
the 68030-based PowerBook firmware,
you can get color output on the external
monitor. The board supports a variety of
displays, such as Apple's own 13- and 16
inch monitors and VGA monitors. How
ever, because the NOA allocates a fixed
size frame buffer in main memory, the
larger the external monitor, the fewer col
ors you 'II have available.
If you've already plugged additional
memory into the PowerBook's memory
slot, the NOA has a slot that lets you piggy
back existing memory on the board. You
can also purchase ND As that provide an
additional 2 or 4 MB of RAM.
Installing the board and mounting the
connector require lots of technical verve,
size 8 and 10 Torx drivers, and taking the
PowerBook apart. The preliminary DB
15 video connector has only the bare cir
cuit board and looks scruffy; a well-de
signed plastic hood that covers and protects
the connector is in the works, according
to the company. In the BYTE Lab, I in
stalled a 2-MB 030 NOA in a PowerBook
170, but the job is best left to your Apple
dealer. I got 256 colors on an Apple 13
inch monitor and 16 colors on an Apple
16-inch monitor.
The extra 2 MB of RAM was welcome

F

for regular work. Graphics software such
as Adobe Photoshop 2.0 worked, as did
Aldus FreeHand 3.0. The top two presen
tation packages, Microsoft's PowerPoint
2.01 D and Aldus's Persuasion 2.0, also
worked fine. However, Adobe Illustrator
3.2 got cranky, sometimes crashing at
launch. Occasionally the default color
palette would get munged while running
either Power Point or Persuasion. This ap
pears to be a problem with either the En
visio driver or the PowerBook's fomware.
If you need color output from your
PowerBook, the Envisio 030 NOA is a
good solution. If possible, before you buy
it, check it out with the applications you
plan to run. Also, if your budget permits,
purchase one with extra memory (the 2
MB 030 NOA is $1195, and the 4-MB 030
NOA is $1595).

Hatch Your Own Fonts
ometimes a font just does not look
right. It 's too thin or too thick. You've
got to create a really bold headline,
and the Bodoni Bold on your system just
isn ' t bold enough. You could buy a new set
of fonts. Or you could learn a font-design
program like Altsys Fontographer. Or you
could try The Incubator.
This new $149.95 Macintosh program
from Type Solutions lets you manipulate
the look of TrueType fonts. Working in
what's called the Control Window, you
can play with the type to get the look you
want. The Incubator will change four basic
aspects of a font: width, contrast (thick
ness or thinness of thin parts in contrast
to thick parts), slant, and what Type Solu
tions calls color (lightness and heaviness).
You adjust these attributes either by
moving sliding control bars or by typing in
numeric values. As you make the adjust
ments, you can see the type change in the
window. All you have to do is keep ad
justing until the characters look the way

S
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You've got to check all the characters in
an incubated font before using them in
an application.

you want. Then you give the font a name
(e.g., Bodoni Bolder) and shuttle it into
your System folder. It will then appear un
der the regular Fo nt menu.
The Incubator is extremely easy to use.
You can cook up a new font in a few min
utes. The problem is, the font might not
work at certain point sizes, or certain letters
might be defective. For example, a font
that looks fine in The Incubator might not
look so great when you use it in your word
processor. There's a tendency with really
heavy styles to fill in the holes of a letter;
an o, for example, can come out looking
like a solid object rather than a donut. You
can't see this when you're working in the
Control Window, so you may get surprised
when you try to use an incubated font in an
application. At the risk of making the pro
gram harder to use, Type Solutions should
give the user more control of the finer
points of fontmaking, or at least make the
program smart enough to warn you that
the attributes you've chosen won't work at
certain point sizes.
The Incubator is a great idea, particu
larly in light of all the action with True
Type. (Type Solutions realizes that the
biggest gang of TrueType users will be
people running Windows 3 .1, so the com
pany smartly has a version of Incubator
for Windows in the works. It could be out
by the time you read this.) But this font
hatcher could have used a little more time
in the oven.
-The BYTE Lab

Sony's Retail Entry
Shows Promise
Editor's note: Due to a printing error,
some information was deleted from David
Harvey's text box "Sony's Retail Entry
Shows Promise," which appeared in the
May comparison of 3~ -inch magneto-op
tical drives (page 240). What follows is
that text box in its entirety.
t press time, Sony planned to sell the
RMO-S350 drive under its own name
to retail customers, which would make
it one of the first commercial magneto-op
tical (MO) products from Sony. I was able
to evaluate an early version of the drive
and beta versions of associated software
and found this to be a solid package.
The drive came in a sturdy metal case
with a removable fan filter, a ground ter
minal, dual SCSI ports, and a bank of DIP
switches to set drive address, termination,
parity, tem1ination power, automatic spin-
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tical media. While it does not have the uni
up, and manual-eject enable. The plastic
front panel had the usual power LED, drive . versal functionality of Columbia Soft
LED, manual-eject, and automatic-eject ware ' s SST or CorelD1iver, it offers a host
mechanisms.
of removable-media-specific options and
was the best suited to deal with 3)1, -inch
The controller card included in my ear
MO drives.
ly version was a 16-bit Adaptec 1520 with
One useful feature is that the RMOS
internal and external SCSI connectors and
jumpers for interrupt-request, OMA, and
Macintosh drivers support Apple File Ex
BIOS address manipulation.
change. As a result , you can create and
The beta version of Sony's RMOS util
use DOS partitions on Macs, allowing you
ity software appeared to be designed from
to exchange files, up to 12 MB in size, be
the ground up to work with removable op
tween the two platforms.

Subscription Problems?
We want to help!

The menued RMOS utility delivers most
basic media-manipulation tools, including
partitioning, low-level and high-level for
matting, defect management, and a utility
that lets you analyze a disk's format mode.
RMOS promises to be very easy to use,
in part because it does not require that you
reboot after making changes and it makes
it easier to choose among floppy disk and
partitioned format modes . Note that to
high-level-fo1mat the RMO-S350 in flop
py disk format, all R MOS does is call the
standard DOS FORMAT utility.
The RMO-S350 performed well in the
benchmark tests, hanging with the pack in
partitioned mode and lagging only slight
ly behind on the large-file move in floppy
disk mode.
At press time, the suggested retail price
of the Sony-branded RMO-S350 was
$2295. General retail distribution is slated
for early June. Overall, this package shows
a lot of promise for its multitude of for
matting options, as well as the intelligence
of the software. •

Reviewer's Notebook provides new infor
mation- including version updates, new
test data, long -term usage reports, and
readerfeedback-on products and prod
uct categories.
ITEMS DISCUSSED
Notebook Display
Adapter 030 ........... ... ... ... ......$795
2 MB extra memory ...........$ I 195
4 MB extra memory .. .... .... .$1595
Envisio, Inc.
510 First Ave. N, Suite 303
Minneapolis, MN 55403
(612) 339-1008
fax : (612) 339-1369
Circle 1221 on Inquiry Card.

If

you have a problem with your BYTE subscription,
. write us with the details. We'll do our best to set it
right. But we must have the name, address, and zip
of the subscription (new and old address, if it's a change of
address). If the problem involves a payment, be sure to
include copies of the credit card statement, or front and back
of cancelled checks. Include a "business hours" phone
number if possible.
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The Incubator....... ... .... .... $149.95
Type Solutions, Inc.
91 Plaistow Rd.
P.O. Box 1227
Plaistow, NH 03865
(603) 382-6400
fax: (603) 382-4839
Circle 1222 on Inquiry Card.
RMO-S350 ..... .. ........... .... ... .$2295
Sony Corp. of America
Computer Peripheral
Products Co.
655 River Oaks Pkwy.
San Jose, CA 95 134
(800) 352-7669
Circle 1238 on Inquiry Card.

Sure, just provide 200 NetWare sites with transparent
access to Oracle files over the SNA backbone.

And you didn't go to INTEROP.
Network computing decisions are becoming more critical, more expensive and
unfortunately, they're not getting any easier. Never befae has technology evofled so
fast, a presented so much ambiguity, shat-term impact and bng-term importance
That's why you should attend INTEROP 92 Fall, San Francisco.
The industry's premier Interoperability Conference and Exhibition bring together
the leading vendors, most powerful technologies, comprehensive tutorials and
conference sessions in an all-new format. It's four conferences in one.

• Global INTEROP: Building Internet Infrastructures

• Executive INTEROP: The Business of Network Computing
With aspecial focus on lANs and IAN integration into the corporate netNork, join
Howcrd Anderson of the Yankee Group and take ahigh-level look at open systems,
downsizing, legacy systems and the changing demands of end users.
There are also all the features you've come to expect: over 40 information-packed,
two-day tutorials, as many as 100 conference sessions, world-renowned instructors
cTld specters, ovcr 350 exhibitors all running frve on a global internetwork, and
fascinating Solutions Showcase"' Demonstrations.
Come and learn the answers you need, well before you need theml

Focus on SNMP/CMIP network management and securitf, X.400, OSPF, Frame
Relay, SMDS, ATM and SONET, FDDl/CDDI, SMT, Client-Server issues, wireless
networks and more.

INTEROP 92 Fall, San Francisco
26-30 October 1992
Moscone Convention Center
Call for your 48-pagebrochure
1-800-INTEROP ext.139

• SNA INTEROP: lntemetworks in the SNA Environment
Concentrate on migrating SNA networks to the internetwork architecture, and
achieving the price-performance of large multiprotocol intemetworks.

•Desktop INTEROP: PCs and LANs in the Enterprise Network
Join internetworking expert Craig Burton of The Buton Cioup in exploring how
you CcT\ benefit from network services like messaging, directory and file. Target
second-generation network applications, today's state-of-the-art, and the futLre
of NetWare.

"I KNOW IT WORKS

Circle 133 on Inquiry Card.
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I

F

A

L

I SAW IT AT INTEROP"
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© 1992 nterop Company, 480 San Antonio Road, Suite 100, Mountain View, CA 94040, 1-800-776-6676, outside of the USCall 415-94 1-3399, fAA 415-949-1779
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phy of Gates by two reporters at the Seat
tle Post-Intelligencer. It's by no means
worshipful-the publisher hints at attempts
hough you're 36, your voice some
to suppress it-but it does engage your
times cracks, dandruff is remarked
sympathy for a man whose gifts, from an
on, and the Feds have an antitrust
early age, so outran his social intuition as
investigation going. Yet (based on
to make him an easy target for one-liners.
stock holdings) you're a multibil
("Imagine an extremely smart, billionaire
lionaire, and no company has ever touched
genius who is 14 years old and subject to
billion-dollar sales per annum as fast as
temper tantrums"-a former Microsoft
yours did, and you drive cars awfully fast
project manager.)
and have been known to talk too frankly to
"In mathematics," Gates once said, "you
the wrong people, who concur in putting
develop complete characterizations, and
your effective age at perhaps 14, and
you have to combine theorems in very
well, you mustn't complain if you draw
nonobvious ways." He was talking about
scandalmongers' attention. Bill Gates,
a link with programming; and he'd scored
founder and chairman of Microsoft, began
a perfect 800 on the math portion of his
drawing it last year. Hence two books.
Accidental Empires
college boards. And he had an uncanny
"Robert X. Cringely" is the name signed
Robert X. Cringely
gift for seeing what needed doing next:
to Accidental Empires, subtitled How the
When the pioneer MITS Altair was an
Boys of Silicon Valley Make Their Mil
Hard Drive
nounced in 1975, he saw at once that what
lions, Battle Foreign Competition, and Still
James Wallace
it needed was a BASIC interpreter. More
Can't Get a Date. A wickedly fast read,
and Jim Erickson
over, unlike some 50 other people, he and
it's dedicated to Pammy, "the woman of
Paul Allen proved capable of writing one,
my dreams," which hints that Cringely,
in 4 KB of memory, and without an Altair to test it on.
anyway, can get a date. He can also get a blurb from Adam
What (1992) needs doing next? Perhaps a hardware
(Money Game) Smith:" ... lively, breezy, and informative."
That's a confluence of spooks. It's not wholly secret that
independent standard. That's easily reworded as Microsoft
"Adam Smith" hides the identity of George J. W. Good
Dominating Everything. Windows fits in here; it's finally
tractable by version 3 .1. (The need to get there first has
man, novelist and entrepreneurial dabbler, or that "Robert X.
mired Microsoft in part-done versions of many packages.)
Cringely," Info World gossip columnist, is known to the IRS
as Mark Stephens, Info World senior writer; moreover, that
Give Gates credit for his vision. It's easy to shift your eye
there is no Pammy. None of which would matter save that the
from the billions to a neon sign saying GREED. But (speak
fine book Stephens conceived got botched by "Cringely."
ing of uniform standards) aren't you grateful that the clutch
Keeping a mocking "insider" persona going needs Swiftian
brake-gas pedals are in left-to-right order on all cars?•
skills not commanded by a writer whose sole way of evok
ing Bill Gates is to typecast him as a snotty nerd.
Accidental Empires, Robert X. Cringely, Addison-Wesley,
Not that the book's about Gates, although his prominence
1992, $19.95, 324 pp., ISBN 0-201-57032-7.
earns him a giant helping of index entries. It's about the
Hard Drive: Bill Gates and the Making of the Microsoft
nigh-inadvertent rise of the microcomputer industry, and
Empire, James Wallace and Jim Erickson, Wiley, 1992,
$22.95, 419 pp., ISBN 0-471-56864.
Stephens does have a deft way with farcical narrative. The
story is far from complete-Philippe Kahn and Borland, for
instance, are totally absent-but as a pencil rough, Acci
Hugh Kenner is Franklin and Callaway Professor of En
dental Empires passes nicely.
glish at the University of Georgia. He can be contacted on
BIX as "hkenner."
Read it, yes; but balance it with Hard Drive, a biogra-

HUGH KENNER
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BLEEPERS
OF THE GATES

THE AMERICAN PROGRAMMER
The Decliq,e and Fall of the American Programmer, Ed
ward Yourdon, Simon & Schuster, 1992, $24, 320 pp., ISBN
013-203670-3.
s a cataclysmic disaster a waiting American programmers?
IDecline
Absolutely, says CASE expert Edward Yourdon in The
and Fall of the American Programmer. This book
paints an alarming picture of an American software industry
unable to compete in its own backyard. It might not hap
pen tomorrow, but Yourdon foresees a gradual loss of mar
ket share, until one day American programmers wake up
and exclaim, "My God! We've got a code trade deficit!"
Aftertwo doomsaying chapters, Yourdon goes on to of
fer hope. All is not lost. The solution is simple: Hire quali
284 B Y TE • JULY 1992

fied, professional people; train them; provide tools and lead
ership; view the design, development, and maintenance of
your software process as part of the overall power of your
corporation; and do what you say.
Wow! Isn't this just a rehash of what we've been hearing
from quality preachers such as Deming and Juran? Is this
nothing but an ad for the Software Engineering Institute?
This is nothing new-nothing revolutionary.
More than an instructional guide, The Decline and Fall of
the American Programmer is a sledgehammer reminding
you over and over there are no silver bullets. No high qual
ity, just a lack thereof.
View this book as a Tom Peters-style search for excel
lence in the software world. Be prepared to be angered. Be
prepared to be confronted. Be prepared to change.
-Raymond GA Cote
ILLUSTRATION : MIKE QUON © 1992

BOOK AND CD-ROM REVIEWS

AI ENCYCLOPEDIA
Encyclopedia of Artificial Intelligence, 2nd ed ., Stuart
Shapiro, ed., Wiley-Interscience, 1992, $275, 2584 pp.,
ISBN 0-471-50307-X.
he Encyclopedia of Artificial Intelligence is a compre
T
hensive two-volume reference work that provides AI
researchers with the practical underpinnings to theoretical
discussions. My review started with a search through the
field of machine vision. My exploration immediately point
ed out why this encyclopedia includes a comprehensive in
dex::---it has no "vision" entry in the main text. Vision is
such an all-encompassing field that a simple entry for it
would solve nothing. Instead, head forthe index and find: vi
sion-AI, cognitive, color, commonsense reasoning, early,
episodic memory, epistemology, high-level, Hough trans
forms, understanding, low-level neural networks, visual cor
tex, motion analysis, research issues, three-dimensional fea
ture correspondence ... you get the idea.
Three hours later, I returned from my journey after ex
ploring the pros and cons of various character-recognition
strategies. Similar adventures await me in speech processing,
natural -language understanding, neural networks, expert
systems, commonsense knowledge, and robotics.
At $275, this is not a book for the casually interested.
However, no serious student or practitioner of any aspect of
AI should be without this encyclopedia.
-Raymond GA Cote

PROGRAMMING QUICKDRAW
Programming QuickDraw, David Surovell, Frederick Hall,
and Konstantin Othmer, Addison-Wesley, 1992, $26.95,
424 pp., ISBN 0-201-57019-X.

O

ne problem that aspiring Mac programmers face is the
paucity of good books on the subject. The hardest part of
Mac programming is understanding the QuickDraw graph
ics engine. Since everything that appears on-screen is the re
sult of QuickDraw operations, the neophyte programmer
must wade through-and comprehend---dozens of Quick
Draw definitions and traps before writing even a single line
of code.
Help has arrived in the form of Programming Quick
Draw. This book, with its broad coverage of both "classic"
black-and-white QuickDraw and Color QuickDraw, goes a
long way toward filling the QuickDraw information gap.
The book's main focus is color-justifiably so, since it 's a
complex topic. It contains a description of the Palette Man
ager's palette tables that actually makes sense. Experts will
find information on QuickDraw bottleneck procedures, how
to replace QuickDraw's color search routines with your
own custom routines, performing basic color separations,
and other advanced topics. The authors cover the creation,
care, and feeding of PICT images, including the new Picture
Utilities in System 7.0. They augment this wealth of detail
with copious code examples throughout the book.
I read the book from cover to cover, and it now resides on
my bookshelf next to the Inside Macinto sh volumes. Pro
gramming QuickDraw is a must for the Mac programmer.
-Tom Thompson

AMERICA ON CD
Fast Track Digital Directmy, Phonedisc,
Phonedisc USA, QuickRef+, The Ameri
can Business Phone Book, Business Lists-On-Disc
ike encyclopedias and atlases, electronic telephone
L
directories are a natural CD-ROM application. A
few CDs replace stacks of telephone books, and quick
searches save time.
The Fast Track Digital Directory (Nynex Corp.
Church Street Station, P.O. Box 3518, New York,
NY 10277, (800) 338-0646) and Phonedisc (Digital
Directory Assistance, 5161 River Rd., Bethesda, MD
20816, (301) 657-8548) offer "white pages" listings.
Nynex offers regional editions that cover the entire
U.S. DDA offers a northeast edition only, and the
data comes from Nynex's database, which contains 11
million listings. Both products allow searches by
name, address, ZIP code, telephone number, or area
code. You can limit the search within a category.
Once an entry is on-screen, you can list all entries
forneighboring addresses. Both products include 800
number listings; Phonedisc also allows searches on
its 800-number lis•ngs by business category. Prices for
Fast Track vary by regional edition and update fre
quency. The New York/New England edition, with
monthly updates, sells for $9500 per year. The
Phonedisc yearly subscription is also $9500 and in
cludes monthly updates.
DDA sells the more limited two-volume Phonedisc
USA CD-ROM set for $1850. This edition includes 90
million residential listings, allows name searches only,
and includes semiannual updates. DDA's QuickRef+
($99) offers a few hundred thousand listings of "fre
quently called" business and government agencies.
It allows searches by address, phone, ZIP code, and
business classification. It does not include updates.
American Business Information (P.O. Box 27347,
Omaha, NE 68127, (402) 593-4565) offers two prod
ucts. Business Lists-On-Disc supports searches by
business category, as well as names and addresses.
You can filter searches by sales volume, number of
employees, and other criteria. You can perform sec
ondary searches, and a PC database lets you associate
your personal contacts with each company.
The $5000 annual license fee includes 20,000
lookups. Business Lists-On-Disc is updated annually.
A more limited version, The American Business
Phone Book, sells for $198 and includes 5000 lookups.
It allows searches by company name or phone number,
but it includes no business category index and no up
dates. Both products require attaching a "dongle"
copy-protection key to your parallel port.
If you require the most up-to-date, comprehensive
listings for looking up residential telephone numbers
or verifying addresses, Fast Track Digital Directory or
Phonedisc will do the job. The added features of Busi
ness Lists-On-Disc make it the more powerful tool
for business market research.
-Stanford Diehl
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eople have been touching computer screens for a
lot longer than you might think. In 1978, when I
worked at MIT's Architecture Machine Group,
we used an early version of Elographics' resistive
touchscreen sensor to control an interactive vid
eodisc system. It wasn't long before touchscreens began
sprouting up everywhere. Anyone attending a Comdex
show in Las Vegas in recent years has walked through a
hotel lobby full of video gaming machines wherein com
puterized dealers shuffle endless poker hands onto video
screens and players toss away their unwanted cards by
sweeping them off the screen with their fingertips. The
touchscreen is the perfect interface for these casino ma
chines; it requires almost no maintenance, and it lets the
player move quickly from hand to hand. Faster play
means more profit for the casino.
Closer to home, chains of huge supermarkets are tak
ing root in just about every comer of the U.S. and Cana
da. Some of these stores are literally the size of a football
field . While it's wonderful to have that kind of variety at
your fingertips, trying to find the Jolt cola among thou
sands of other items is like trying to find a bug in a 2000
page assembly language listing. These stores often have
interactive video maps that help keep you from getting
lost. You simply walk up to one and touch the first letter
of the item you're looking for (or a picture of it). After you
choose the specific item, a colorful map pops up, show
ing you where you are, where the item is, and the short
est route for getting to the item.

P
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Touchscreen Parts
Aside from helping you navi
gate through stores and draining your Comdex travel and
entertainment account, will

Touchscreen displays
are moving beyond
airport kiosks.

touchscreen technology ever Here's how they
find its way to your desk? In
a word, yes. MicroTouch Sys
tems, Elographics, Carroll Touch, and other manufac
turers want you to throw away your mouse and use a
touchscreen for daily computing. It makes sense if you
think about it-moving objects around with your fin
gertips comes naturally.
Touchscreen systems have three major components: a
controller card that manages the analog sensor and con
ve11s your touch into digital infonnation, driver software
that makes this data available to your application, and
the sensor, which can use one of several technologies.
Sensors usually consist of transparent pieces of glass
with many special layers and treatments. The exception
is the infrared screen, wherein the inside of the monitor
bezel is lined with LEDs and sensors to calculate where
your finger is touching the screen. Each competing tech
nology has distinct advantages and disadvantages that
determine its application.

work.

The Unseen Controller
The hardware controller is the least visible of the three
components. The front end is a collection of analog
JULY 1992 • BYTE
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hardware-usually AID converters, volt
age multiplexers, and other basic data ac
quisition hardware that sends voltages to
the screen sensor and reads back the re
sults. The back end is a digital interface
(bus, parallel, or serial) containing the
touch data. A microprocessor holds the
two ends together and does the magic.
Actual implementations vary with the
technology used, but all controllers look
and act the same from the system's point of
view. You connect the sensor to one end
and your computer to the other. From the
computer's end, a touch looks like a se
ries of x and y (and sometimes z, for pres
sure) coordinate groups.
Controllers can take several physical
fo.rms. Internal cards are available for PCs
and other computer systems that fit with
in the computer or the computer monitor's
housing. This design is small, inexpen
sive, and easy to integrate into a final con
figuration. Most vendors offer their con
trollers in an external case; these units
usually communicate with your computer
via the RS-232 port. Though more expen
sive, they offer a bit more configuration
flexibility.
In its simplest form, raw touchscreen
data is simply a map of x,y coordinate pairs
over time. By the time the data makes it
through the software drivers, it can look
like mouse movements, keystrokes, or just
about any other form of input your appli
cation may need.

Moving Data
Getting data from the controller is one
thing, but you also must get it into your
application. Controllers return the data in
some defined protocol. Each manufac
turer has its own data format, and each
controller has different resolutions and
command sets. Mice and graphics tablets
have a few de facto standards; unfortu
nately, touchscreen manufacturers haven't
got together yet. The market, while grow
ing fast, simply isn't big enough to estab
lish a clear leader.
At one level, the manufacturers provide
a low-level interface, usually through a
software inte1Tupt or device driver. To talk
to this interface, your application must in
terpret the incoming data in raw, unscaled
form. That's not a problem when you con
sider that the data is made up of linear
points from the minimum to maximum
values. To map these to your screen, you
just divide the number of addressable
points on the touchscreen by the number of
points on your display system.
Manufacturers are now looking at sell
ing touchscreens for Mac and Windows
setups. The Mac controllers/software driv
ers look just like any other pointing de
288 BYTE •JULY 1992
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CAPACITIVE
Mounting
bezel

Constant voltage
appfied to each corner
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------.....
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Figure 1: A capacitive sensor uses the

human finger as a capacitive probe to
draw a minute amount of current from
the four screen comers. Each corner
supplies a level of current that's
proportional to its proximity to the
point of co/lfact. The controller
determines the probe 's x,y coordinate
position by measuring the current at
each comer.

vice and work transparently with all soft
ware. The Mac was designed to handle
multiple pointing devices at once. If you
like, you can run a trackball, a touchscreen,
and a mouse simultaneously.
Microsoft didn't allow for multiple
pointing devices when it created Windows,
so getting multiple device supp011 for Win
dows is trickier. MicroTouch Systems (55
Jonspin Rd., Wilmington, MA 01887,
(508) 694-9900, fax (508) 694-9980)
solves the problem by providing its own
Windows driver that supports both its
touchscreen and a Microsoft-compatible
mouse. Elographics (I 05 Randolph Rd.,
Oak Ridge, TN 37830, (615) 482-4100,
fax (605) 482-4943) has a more elegant
solution: Its Windows driver supports the
touchscreen directly and looks for an exist
ing INT 33h mouse driver (e.g., Mouse
Systems' MSCMOUSE or Microsoft's
MOUSE.COM). If it finds one, it incor
porates the mouse data into its own data
stream. Any DOS pointing device, re
gardless of whether it has Windows
drivers, will then work from within Win
dows.

The Capacitive Sensor
Manufacturers generally use one of five
sensor technologies: capacitive, infrared,
resistive, SUiface acoustic wave, and strain
gauge. Capacitive touchscreen sensors
rely on the fact that the human body acts
as a capacitor when it is in the presence of
an electrical charge, and it stores up some

Figure 2: Infrared systems use arrays
of LEDs and phototransistors. You
don't have to touch the screen to
activate it; merely breaking the path
between one of the infrared LEDs
and its corresponding phototransistor
registers a touch and reports the
position. lnji-ared touchscreens often
use strain gauges to detect the actual
touch.

of that charge.
The sensor consists of a layer of glass
that's curved to match the shape of the
monitor. A thin, transparent layer of tin
oxide coats the entire glass sUiface. A pro
tective glass layer goes over the tin oxide
to form a hard, durable outer coating (see
figure I).
To read back touchpoints, the controller
puts a low AC voltage at each of the four
screen corners, creating a constant volt
age field across the sensor. A resistor grid
around the screen edges ensures a constant
voltage across the entire screen area. When
you place a capacitive object, such as your
finger, in contact with the sensor, it draws
a tiny cuITent, which comes from the four
screen corner points.
If you touch the upper left corner of the
screen, all the extra current comes from
that corner. If you move your finger across
from left to right, the upper right corner
contributes a proportionally increasing
amount of current until you reach the up
per right corner; then that corner provides
all the cuJTent. The controller's micropro
cessor continually monitors the current
drawn from each of the four corners and
determines how much of the overall cur
rent draw comes from each. The controller
performs a bit of math, calculates a ratio or
two, and knows the position of the sensor.
The capacitive touchscreen's exterior
glass coating makes it wear-resistant, so
it's ideal for public information kiosks.
Activating the touchscreen requires no
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pressure at all. If you plan to put a touch
screen system outdoors or need to clean
the screen frequently, the fact that you can
seal the sensor tightly to the monitor bezel
is a big benefit. One possible downside is
that this type of touchscreen requires skin
contact. Raindrops won't register a false
touch, but on a cold day you must remove
your gloves to use a capacitive system.

RESISTIVE

:o:

Infrared Beams Up

Figure 3: Resistive screens use a Mylar
covering with a conductive coating.
When you press on the Mylar, it makes
contact with the coated glass
underneath. The conductive layer acts
as a voltage probe. Here the co11trol/er
applies voltage to poi11ts Hand X and
grounds points Y and l to measure the
horizo11tal position. It then applies
voltage to Hand Y and grounds land
X to measure the vertical position.

Along the edge of an infrared touchscreen,
arrays of infrared LEDs squirt a series of
beams across the face of the tube (see fig
ure 2). One LED array points horizontally
and has a corresponding phototransistor
array directly opposite from it. Another
LED and phototransistor pair runs verti
cally. These four arTays are mounted in a
frame that sits between the monitor bezel
and the CRT face. A phototransistor picks
up the beam from the opposing LED.
When you place a finger or any other
object in a beam's path, it blocks one or
more sensors. The controller pulses each
LED in turn and looks for these blocked
paths . The LEDs have to be placed far
enough away from the glass surface so
that the CRT curvature doesn't block any

Resistive: Fragile, Complex
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of the beams in the middle. On a color
screen (which usually curves more than a
black-and-white screen does), that distance
is noticeable; your finger breaks the beams
before you actually touch the screen. As
you take your finger away, the infrared
sensor continues to register a "touch" un
til you completely clear the array.
The fact that the infrared sensor doesn't
measure an actual screen touch can be a
big drawback for some applications. Add
ing strain gauges is one solution; creative
programming is another. One common
trick is to wait until the coordinates stay
steady for a relatively long time (about a
second) before registering a touch. Infrared
sensing is unique in that it doesn ' t require
a protective glass covering over the dis
play; this glass cuts down the display's in
tensity. An infrared system's screen colors
stay bright and clear.
Carroll Touch (P.O. Box 1309, Round
Rock, TX 78680, (5 12) 244-3500, fax
(512) 244-7040) manufactures infrared
screens for Zenith, GoldStar, and other
companies. Typical applications for this
kind of screen include process-control sys
tems, multimedia applications, medical
control systems, and even fast-food point
of-sale terminals.

~

Figure 4: SAW technology measures sound-pulse attenuation as the sound pulse
travels over the swface of the glass. Part of the pulse returns quickly because it
bounces off reflectors placed close to the transducers (t 1 ). The part of the pulse that
has to make the longest trip takes the longest amoullt of time (t3). When a solid
object touches the glass swface, it absorbs part of the pulse at that poi11t and causes
a dropout in the received signal. The time between the start of the pulse and the
dropout (t2) determines the position of the object.

Resistive sensing is one of the oldest and
most complex touchscreen technologies.
It is also arguably the most fragile. It starts
with a coated piece of glass, much like
that of the capacitive touchscreen (see fig
ure 3). A resistive grid surrounds the edges
of the coating. To this surface, the manu
facturer adds a Mylar sheet that is coated
with conductive material and specially
molded to have little bumps. When the
Mylar is stretched over the glass, the
bumps prevent the coating on the plastic
surface from touching the coated glass. To
keep the plastic from wearing out, a hard
coating is applied to its outer layer.
The controller puts out a steady 5 volts
at all four corners of the glass and reads the
voltage on the conductive part of the plas
tic layer. If you 're not touching the screen,
there ' s nothing to read. When you press
the plastic, it caves in and makes contact
with the glass. The conductive layer acts as
a voltage probe and picks up the voltage
from the screen. The controller knows that
you touched the screen, but it doesn't know
where. It then puts out 5 V at two adja
cent corners and brings the opposite cor
ners down to ground. The resistive grid en
sures that the glass now has a linear volt
age gradient from one edge to the other.
Reading the voltage from the plastic volt
age probe gives the controller an accurate
measure of the touchpoint. A reading of
JULY 1992 • BYTE
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0 V means you touched the screen at the
grounded edge. A 1-V reading reflects a
touch that's a fifth of the way from that
edge, and so on. After measuring in one
direction, the controller switches the cor
ners and measures in the other direction.
Unlike a capacitive screen, a resistive
screen doesn't care what you use to touch
it; gloved fingers work just as well as
bare skin. This type of screen requires a
bit of pressure (3 or 4 ounces on an Elo
graphics AccuTouch screen), and the plas
tic surface is more easily damaged than a
capacitive glass screen. In addition, the
many layers in a resistive screen block be
tween 40 percent and 45 percent of the
light coming from the CRT. For those rea
sons, most resistive screens are used for
process-control and point-of-sale applica
tions rather than public videotext envi
ronments.

Sound Sense
Sound waves travel at a constant speed
that varies only with the medium you send
them through. An SAW (sound acoustic
wave) touchscreen starts with a single
piece of glass with two transmitters and
two receivers in each corner (see figure
4). A series of wave reflectors are cut into
the glass surface-down the sides and
across the top and bottom. A transmitter
sends out a short 5-MHz pulse in one di
rection along an edge. As the pulse leaves
the corner, portions of it bounce off each
reflector. Those portions that are lucky
enough to make the bounce early have a
shorter path to travel from transmitter to
receiver. The unlucky ones must travel
farther down the glass and then make it
across the screen and all the way back to
the receiver. The transmitter sends out a
sho11 pulse; the receiver sees a much longer
one- a composite made up of all the dif
ferent paths that the pulse broke into as it
hit the reflectors.
Touching the glass blocks the energy
from reaching the receiver through that
point. As a result, the receiver sees a hole
chopped out of the received signal. The
time between the start of the pulse and
when the signal drops out determines the
touch coordinate, since sound travels at a
constant speed through glass (speed x time
= distance) . The harder you press, the
deeper the hole. Not only can the controller
decide how hard you press, but in theory it
can look for several holes and track mul
tiple objects at once. The current crop of
SAW controllers don't do that yet, how
ever. To measure both x and y coordinates,
the controller alternates between two pairs
of transmitters/receivers.
SAW technology takes longer to mea
sure coordinates than the other sensing
290
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Figure 5: A strain-gauge touchscreen

uses a floating su1.face mounted on
pressure sensors. The sensors closest to
the touchpoint report a proportionally
higher value than those that are farther
away.

technologies do. The Elographics Intelli
Touch SAW controller requires between
50 and 85 milliseconds per coordinate pair,
versus 20 ms or less for a capacitive or re
sistive screen.
Using uncoated glass as a sensor sur
face makes the sensor very resilient; Elo
graphics claims a life of 50 million touch
es. While scratches on a capacitive screen
don't have much of an effect, scratching an
SAW screen creates a permanent touch
point. The controller handles this by keep
ing a map of the surface and remember
ing how an untouched screen should
appear. It treats any touch that lasts longer
than 3 seconds as a defect and adds it to the
map. Another potential problem is that the
surface of the glass must be free to trans
mit the sound waves. You have to mount
the screen to the monitor bezel carefully so
that you don't impede these waves.
SAW sensors offer clarity superior to
that of resistive screens, making them good
for multimedia applications. The durable
glass surface is appealing for unattended
public devices, such as the gaming termi
nals and supermarket videotext systems
mentioned earlier.

Simple Strain Gauge
The strain-gauge sensor (see figure 5) is
perhaps the simplest touchscreen technol
ogy of all. The manufacturer mounts a
plain piece of glass over the CRT with a
strain gauge at each corner. The strain
gauge exhibits some change in electrical
characteristics (most likely voltage or re
sistance) when you apply pressure; each
of the four sensors records a change. The
harder you press, the bigger the change;

the sensors closest to your finger record
the largest variation. The controller reads
each sensor and calculates your finger's
position and pressure by treating the sen
sors proportionally-much the same way
a capacitive screen handles positioning.
You can combine strain-gauge technol
ogy with infrared to find a precise touch
point. Mounting the infrared array on the
CRT with strain gauges makes it easy to
determine position (by reading the infrared
array) and the actual touch (by reading the
strain gauges). Strain-gauge touchscreens
tend to have very coarse resolution. For
the best accuracy, the object touching the
screen must have as little mass as possible.
Early strain-gauge systems had the entire
CRT mounted on gauges ; later systems
had a separate piece of glass mounted over
the CRT. Products using this technology
include IBM ' s Model 8516 monitor and
TouchSelect monitor add-on units, which
the company claims offer up to 256 levels
of sensitivity.

The Right Touch
I've been installing touchscreens for years
in interactive video systems, in training
and information kiosks, in what are now
called multimedia systems, and in special
education computers. Even so, I still enjoy
watching people's reactions when they en
counter a touchscreen for the first time .
No one gets excited over keyboards, and
mice are confusing for novice users (with
windowed environments, any ease of use
comes from the menus and consistent pre
sentation, not from the mouse) . While
working on this a11icle, I got to watch peo
ple perform word processing on a touch
screen. It looked awkward to me, but the
folks doing the editing assured me that it
was far easier than doing it with a mouse.
Touchscreens also lend themselves well
to situations where casual users (e.g., those
in airports and at automatic teller ma
chines) have to interact with them. If
there's one thing people are good at, it's
pointing. When you're putting together a
system that lots of people will use, or when
you need to seal a system against damage
or the elements, take a look at touch
screens. A touchscreen system can bring
interactive computing to people in a way
that nothing else can. •
Howard Eglowstein is a BYTE Lab test
ing editor. He is a former vice president of
Hindsight, a company specializing in
handwriting and speech-training systems
for learning-disabled students. He has
been designing electronic toys, consumer
products, and interactive computer sys
tems for 15 years. You can reach him on
BIX as "heglowstein. "
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hink back to that last killer Macintosh applica
tion you used. It may have been a spreadsheet, a
terminal emulator, a drawing package, a word
processor, or even a disk utility. What made it
useful to you? I would wager that most of the an
swers would center around ease of use. When it came to
making choices about managing files or using certain
features, you probably didn 't think twice about how you
did it. Now think of that Mac application where you kept
searching around through the menus, wondering where
the programmer had hidden a certain selection. Awful,
wasn't it?
Well-d e signed and well-implemented application
menus don ' t get in the way, so most users don't think
about them. Many programmers also overlook the im
portance of menus in their application design. They take
the menu's accomplishments for granted.
This month, I'm putting menus into the spotlight to
give them the recognition they deserve. I'll cover the
types of menus available to the Mac programmer, when
to use them, and how to imple ment them. I'll also provide
a few guidelines on designing menus so that they don 't in
trude into an application's operation: Your users will ap
preciate your menus by their very absence. First, however,
. you must know the basics.

The Mac's Three Menus
At the top of the Mac's main screen is a white zone ,
termed the me1111 bar, where the application's menu titles
ILLUSTRATION: A. KENT ON NEL SON © 1992

appear. Clicking on a menu ti
Don't gloss over
tle drops down a list of choices,
this part of the Mac
or items, relevant to the opera
tions spelled out by the menu
title (see figure I). For exam- in your programs
pie , under th e Finder ' s File
menu you 'II find various file management commands:
New Folde r, Open, Get Info, Print, and so on. This is
the basic "pull -down" menu, so called because it drops
down like a window shade. A battery of related Tool
box functions-the Me1111 Mmwger-and system code
handle mouse tracking in the menu, highlighting items,
and blinking an item when you select it (by releasing the
mouse button).
Notice that to the right of certain menu items there's a
Command-key symbol (the cloverleaf) and a character.
These indicate that the menu item has a keyboard equiv
alent: Holding down the Command key and typing the
displayed character picks the menu item just as if you
had selected it with the mouse. This provides a handy
shortcut for frequently used application commands.
You' II also notice that some menu items can be grayed
out or dimmed. These dimmed items are disabled, mean
ing that they can't be selected at that time. For example,
in a word processing application, the File menu's Save
File and Print items would dim when you closed a doc
ument, since there's no document for these commands to
act on.
The Mac even has a mechanism for handling those

GUI
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pointing an-ow to the pop-up menu titles to
supply an extra visual cue.

New Folder
Open

WN

Prin t

;:::::;p

r.:~•~}{>e nrnfiH •~F

??!ti

Get Info

~I

~o

Sharing ...
nup !itd t~~

'.kH

Make Alias

Put Away
find...
Find Again

8€V
WF

~ ~6

Page Setup •..
Print Desktop .••
Figure 1: The Finder's File menu,
a typical pull-down menu, includes
keyboard shortcuts on the right and
unavailable selections in gray.
mile-long menus that are larger than the
small screens found on compact Macs such
as the Mac Classic. The Menu Manager
literally sizes up the situation and adds
scroll arrows to the menu's top and bot
tom so you can get at the hidden items;
you just move the mouse to either end of
the menu, and the item list automatically
scrolls up or down.
After several years, Apple enhanced the
Menu Manager by adding two new menu
types: hierarchical menus and pop-up
menus. Hierarchical menus typically or
ganize related pull-down menu choices
via submenus that appear alongside the
designated item. The visual cue that a
menu item has a submenu is a right-point
ing arrow, located where the keyboard
equivalent symbols normally go. When
you select the item, the submenu appears,
as shown in figure 2.
Pop-up menus usually appear in dialog
boxes, away from the menu bar. They act
as a special control where a choice must be
made among a large number of objects. A
box with a title and a drop shadow repre
sents the menu title, and clicking on this
box "pops up" a menu with the item list.
An example of pop-up menus is Remote
Access's Setup Control Panel, shown in
figure 3. Both the modem-type selection
and the port choice are pop-up menus. Be
cause the drop shadow for the pop-up title
box wasn't always obvious to the user, in
System 7 .0, Apple added a downward
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require them to work with the menus in
the menu li st. For the same reason, every
menu ID must be unique.

Behind the Screens
Now that you understand why menus are
an essential part of an application's inter
face, you 're probably itching to fire up
that compiler and try your hand at mak
ing a few menus yourself. First, however,
you'll need to know the basics of what's
going on behind the screen.
The Menu Manager tracks the various
menus through a set of dynamically allo
cated menu records. These records con
tain information such as the menu's ID
number, its dimensions (in pixels), its title
and item entries, and whether the menu it
self or items within it are enabled or dis
abled.
The Menu Manager also keeps a menu
list that contains handles to all the menus
in the menu bar. This menu list changes
as menus are added to or removed from
the menu bar (e.g., when you switch to an
other application, or when you open a DA
[desk accessory] that adds a menu title to
the menu bar). You don't have to worry
about the contents of these data structures,
because the Menu Manager sets them up
and maintains the information for you. As
with most other fundamental Mac data
structures, you shouldn't go poking around
in these records and lists. There's a boat
load of Menu Manager traps that let you
set up and change menus without having to
modify these structures.
The Mac offers two ways of building
your application menus. The first way is to
assemble the menus yourself, using code
and the appropriate Menu Manager traps.
Special metacharacters embedded in the
item name indicate whether the item's text
has a specific style, a submenu, a Com
mand-key equivalent, or an icon associ
ated with it. You might use this method
in a self-contained code resource, such as
an FKEY.
The second-and better-way to build
application menus is to create the menus as
resources and then use other Menu Man
ager traps to set them up. It 's betterto use
resources because they isolate the menu
contents from the application code. With
resources, you can alter the menu contents
simply by using a resource editor such as
Apple's ResEdit or Mathemcesthetics' Re
sourcer. This way, you can translate a
properly designed application into a for
eign language without recompiling the ap
plication code.
Menu resources are in a special format,
termed MENU, and contain the menu ID
number and the text of the menu's title
and item names. Keep track of those menu
ID numbers: Most Menu Manager traps

Menu Making
You are now ready to create your own
menus. First, initialize the Toolbox Man
agers that the Menu Manager relies on.
These are QuickDraw; the Font Manager,
which displays the menu titles and items;
and the Window Manager, which passes
the mouse-down event in the menu bar or
pop-up box to your application. In the past,
you had to call InitMenus () to initialize
the Menu Manager, but today the Win
dow Manager initialization call does this
for you.
Next, you build your menus. If you're
assembling them by hand, you pass New
Menu () an ID number and a name. This
creates the handle to a menu record that
uses the supplied name as its title. Then
you call AppendMenu () as many times
as necessary to add items to this menu. Fi
nally, you call InsertMenu () to add the
menu to the menu Iist.
If you use resources to construct the
menus, call GetMenu (), passing it the
IDs of the MENU resources. Or use Get
NewMBar () to load an entire menu list at
once. The last step for every case is to call
DrawMenuBar ( ) , which has the Mac re
draw the menu bar with the new menus.
If necessary, you enable and disable the
appropriate menu items with Enable
Item () and Disable Item (), respec
tively, or checkmark items with Check
Item ().When you're done with a menu,
you discard the handle and its memory,
using DisposeMenu () if you used New
Menu () or using ReleaseResou rce ()
if you used GetMenu () .
Check for mishaps during this process
nothing is more aggravating than watching
an application die hmTibly at launch. List
ing I shows a code fragment that I wrote in
Symantec's Think C 5.0.2. This setup
module initializes the various Toolbox
Managers and then loads several menus
from MENU resources. It indicates some
default settings by checkmarking two
items. The code does some error check
ing: If it can't load the required MENU
resource, it aborts the setup process, pass
es a failure condition (FALSE) to the main
program, and lets the program deal with
the problem.

Hierarchies and Pop-ups
Notice in listing I that I passed a value of
0 or - I to InsertMenu ( ) when installing
the menus in the menu bar. A 0 indicates
that the menu is to be added after all other
menus. The -I indicates that this menu ei
ther has a submenu or is a pop-up menu.

SOME ASSEMBLY REQUIRED

The Menu Manager deals with this appar
ent ambiguity by assuming that the menu
has a submenu unless you indicate other
wise with a call to PopUpMe nuSel ect ( ) .
1f you're sti II fuzzy about how this works,
never fear-a closer look is in order.
I' ll backtrack a bit by assembling an
othermenu.Say I'm building a menu titled
Edit, and I have a handle to it called Edit
Me nu. I can place some items in it with
the following code:

Format
Cell Size ...
Cell Borders ...

AppendMenu(EditMenu, 'Undo/Z;
(-;Cut/X ; Copy/C;Paste/V');
I know C code can look outre, but the
second argument string is actually a mix of
item text and those metacharacters I de
scribed earlier. The metacharacters aren ' t
stored in the menu itself, but instead make
the Menu Manager alter the relevant l'ields
in the menu record. These fields control
the menu item's text style, whether or not
it has a checkmark symbol beside it, and
describe the item' s keyboard equivalent
(if any). Table I shows the complete meta
character list and the meaning of each.
Why bring up metacharacters? Because
Apple did a clever job qf retrofitting hi
erarchical and pop-up menus into the
Menu Manager without breaking existing
applications. As table 1 indicates, Apple
added metacharacter support for these
menu types. Apple reused the menu item 's
checkmark and keyboard-equivalent fields
in the Mac to store the escape code and
the submenu's ID. That's because an item
with a submenu shouldn't be checkmarked
or have a keyboard equivalent. (The sub
menu's items can have their own keyboard
equivalents, however.)
As for the submenu itself, you build it
with the corresponding ID number and
items just as you would with a regular
menu. Don't even bother with a menu title,
though; only the menu 's item list appears.
To help clarify all this, I've provided the
hypothetical menu shown in figure 4. List
ing 2 shows the C code I used to create
the hierarchical menu, and listing 3 shows
this menu's equivalent Rez code, which
you compile into a MENU resource using
Apple's SARcz application.
For a pop-up menu, you just build the
menu normally. However, as with a sub
menu, the pop-up menu title isn't used.
You should leave it empty or put the string
"Unused" in it to remind you of what this
menu is about when you have to go poking
around inside the application with Res
Edit months later.
To use the menu, your application calls
PopUpMenuSelect ( ). However, you ' ll
have to write some code to draw a pop-up
box and its drop shadow and to di splay

~

Numeric

Font

Figure 2: A typical submenu doe.1·n 't have to present texfllal items. Here, a Resolve
llser selects a color.from a submenll that's a palette.
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Figure 3: Pop-lip menus are one way to keep clutter Dllt ofyour main pllll-down

menlls. Here, Remote Access's Set11p Comrol Panel pop-lip menlls let 11sers select the
modem type and serial port. System 7.0 adds a down arrow to menll titles to indicate
that the object is a pop-up menu.
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the current menu selection. This has nev
er been as easy as it sounds, but with Sys
tem 7.0 Apple modified the NewCon
trol ( ) trap to provide pop-up menu
support. You call Ne wCont r o l ( ) with a
p r o cID of 1008 (specifying a pop -up
menu) and provide the menu ID in the
min parameter. NewCon trol ( ) then han
dles all the sordid details of drawing the
pop-up box and managing the menu. ·

Retrieving Choices
After all that work you've done setting up
the menus, you may think that getting the
user's choices out of them is going to be
another major hassle. Actually, this is the
easy part, because of all the legwork you
did up front. You use only three Menu
Manager calls: MenuSe l ect () , which
handles choices on pull-down menus and
hierarchical menus; MenuKey () , which
deals with keyboard-equivalent choices;
and PopUpMenuS elect ( ) , which fields
pop-up menu actions.
In your application, the event-loop code
circles endlessly, polling for a user event.
When it detects a mouse-down event, your
application passes it to the Window Man
ager's Fi nd Wi ndow ( ) trap to find out
where on-screen the mouse-click occurred.
If Find Wi ndow ( ) returns a predefined
code that indicates the mouse-down event
was in the menu bar, you pass the mouse
coordinates contained in the event record
to MenuSelect ( ) .
Now you sit back and let the Menu
Manager do all the work. It pulls down
the menu and tracks the mouse, highlight
ing each menu item as the mouse passes
over it. An item's submenus are automat
ically pulled down as necessary.
When you release the mouse on an item,
the screen is restored, and Menu Se l ect ( )
returns a longword with two result codes
inside it. The high-order word contains the
menu ID, and the low-order word contains
the item number. If the menu ID value is
zero, no choice was made, so you return to
the event loop. Note that menu item num
bers start from I and that the menu sepa
rators (those gray or dotted lines between
groups of menu items), though not used,
figure in the item count.
Keyboard-equivalent menu selections
start life as a key-down event. When your
program gets one, it first checks to see if
the user held down the Command key by
examining the modifier field of the event's
record. If the key was held clown, the pro
gram extracts the character out of the event
record's message field and passes it to
MenuSelect ( ) . This trap searches the
menu list for the corresponding enabled
menu item and returns a longword in the
same format as MenuSelect ( ) .
296

BYTE• JULY 1992

MENU MET ACHARACTERS AND THEIR MEANINGS
Table 1: Apple's Men11 Manager s11pports these 111ctaclwra c1ers f or p 111/-dow11.
hierarchirnl, and pop-lip menus.
Metacharacter

<

/\

Escape

Interpretation by Menu Manager

Menu-item separator in AppendMenu() trap.
Menu item is disabled.
Visible menu-item separator.
Item's text style, followed by a character where B = bold,
U = underline, I = italic,
0 = outline, and S = shadow.
Mark indicator, where the character following this symbol marks
the item.
Item has a keyboard equivalent whose character follows this symbol.
Item has an icon whose ID number follows. An icon's ID number
must be between 257 and 511.
Item has a submenu whose ID number follows. The ID number
must be between O and 255.

!Al

Configure...

Configure.,.~

--------------------~

v

Printer

300
1200
2400
4800

9600
Figure 4: A sample menu, with two submenus. Note that the.first submenu
uses icons. Listing 2 shows how to construct this menu with Menu Manager calls;
listing 3 shows to how to build the menu using resources.

For pop-up menus, your program should
look either for a mouse-click on the pop-up
box, or for when the Dialog Manager re
turns the pop-up box's dialog item number
(not to be confused with menu item num
bers) if it's part of a dialog box. No matter
how your program gets the event, it pass
es the mouse coordinates to PopUpMenu
Select ( ) and lets it handle the transac-

tion. Finally, with the menu ID and item
number in hand, you simply hop into c a se
and s witc h statements to branch to the
appropriate code. To fu11her illustrate how
this is done, I've created a demo applica
tion called menu demo that shows how
to bui Id several menus and respond to
choices made with them.
Under System 7 .0, you will want to
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Listing 1: Menu initialization. Tlzfs code shows how

Listing 2: Setting up a hierarchical menu. This is the

to set up the Macintosh graphics environment. Note the
use oferror checking. The last two menus are
hierarchical.

C code I used to build the menu shown in figure 4.

/* Menu titles *I
LAST_ MENU
Ndefine APPLE_ MENU
Ndefine FILE_MENU
Ndefine EDIT_MENU
Ndefine SERIAL_MENU
Ndefine PORT_MENU
Ndefine 81>.UDjlENU
~define

/* Menu
Ndefine
Ndefine
Ndefine

5
6

/*
/*
/*
/*
/*
/*
I*

Number of menus */
Menu ID
Menu ID
Menu ID
Menu ID
Submenu
Submenu

for DA menu *I
fo r File menu */
for Edit menu */

fo r Seria l menu

' ( ",' - ',

•c·,

*/

of Serial menu */
of Serial menu *I

short
unsi!ned char
unsigned char

·o·. ·o·. ·; ·,

·o·. · o·. ·; ·,

myMenus[L~.ST_MENU+l ] ;

currentBauditem, oldBauditem;
*serial Port ;
MODEM [ 6 J = "\p . AOut ";
I* Modem port
output driver name*/

Boolean Setup_Mac Ivoid)

short i;
MaxAppl Zone I ) ;
Morel1asters I ) ;
MoreMasters I) ;
MoreMasters ( ) ;
InitGraf l&thePort);
InitFonts ( ) ;
FlushEvents (everyEvent, 0);
I nitWindows I) ;
/*For old time's sake*/
Ini tMenus I ) ;
TEinit I l ;
InitDialogs ( OL) ;
InitCursor();
/* Default settings *I
serialPort :::. MODEM;
baud = baud2400;
currentBauditem = oldBauditem = ~.UD_2400_ITEM;

I* Loop and load menu resources *I
for Ii = ~.PPLE_M ENU ; i < = ~.ST_HENU; i+ +)
(

myMenus [ i J = GetMenu Ii) ;
if lmyMenus [ i J == NIL)
/* Couldn't get

re.Source *I
/* Tell main ( ) there's
trouble *I

}; /*end for* /
/* Load DAs or Apple Menu I tems (System 7. 0) •I
AddResMenu (myMenus [APPLE_MENU J ' 'DRVR' ) ;

it (Res Error {)
return

!=

'(', " - '.";',

·2 ·. · 4', ·o·,
· 4' . · 8', ·o·.
·g •• · 6'. · o· ..

baud;

return FALSE;

'' "

'o', ' n', • f', · i', •g•, •u·, 'r', 'e'.
'.',' . ','.',' I ', 'K'};
unsigned char PORTLIST [ 2 1 J =
(O x 15 , 'M', •o•. 'd". 'e', 'm', ' " , 'l', ·; ',
'P' • 'r' , 'i '. 'n' , ' t ' , 'e • , 'r' , ' " , '2' J ;
unsigned char BAUDLIST [ 24 )
(Oxl8, •3·,
• 1 ·.·2·,

items • /
MODEM_PORT_ ITEM
PRINTER_PORT_ITEM
BAUD_2400_ITEM

/* Global s *I
MenuHandle
short

/* Menu data. Note the use of metacharacters. *I
MenuHandle baudMenu, portMen u, _s eria ! Menu;
unsigned char SERIALLIST[ 38) =
{0x24, 'P', 'o', 'r' , • t•, 'I' ,Oxlb,' ! '.5.'; ',
•B • , ·a· , · u • , · d', 'I', ox lb. ' ! •, 6. • ; ' ,

noErr)

PAL.SE;

else
InsertMenulmyMenus[ i),

- 1);

1• Hierarchical
menus *I

DrawMenuBar () ;
Checki tem I myMenus [ PORT_MENU ) , MODEM_ PORT _ ITEM ,
TRUE);
/* Checkmark modem port item •/
I ff Checkmark baud rate item *I
Checkitem(myMenus [BAUD_MENU ] , BAUD_2400_ITEM, TRUE) ;
return TRUE;
} /* end Setup_Mac I) •I

·o· 1,

/* Code to create the menu in figure 4 */
serialMenu = NewMenu I SERIAL_MENU, "\ PSerial port") ;
portMenu
NewMenu(PORT_MENU, "\PUnused");
baudMenu = NewMenu IBAUD_MENU, "\PUnused");
AppendMenu (ser i a l Menu' SERIALLIST) ;
AppendMenu (portMenu, PORTLIST) ;
AppendMenu ( baudMenu, BAUDLIST) ;
InsertMenu (serialMenu, 0);
I nsertMenu (portMenu, -1);
InsertMenulbaudMenu, -1 ) ;
DrawMenuBar();

=

Listing 3: I used this Rez code to build the menus
shown in.figure 4. The icon data for the modem and
printer icons (icon IDs 257 and 258) is not shown.
ilinclude "Types.r"
/* The Serial menu *I
resource 'MENU' 14, "Ser ial Setup") {
4, textMenuProc,
a11Enabled.
enabled, "Seria l Setup",
{
no icon, "\Ox lB ", "\OD005", plain;
"Port".
noicon, "\OxlB", "\OD006", plain;
"Baud",
no!con, noKey, noMark, plain;
"Configure ... " ,no!con, "K", noMark, plain

J
);

/* The Port submenu ff I
resource 'MENU' (5, "Unused", prel oad)
5, t extMenuProc,
all Enabled,
enabled, "Unused",

I* Problem? *I
/*Mayday, we're going

down. */
/* New install our menus into the menu l i st ff/
for (i = APPLE_MENU; i <= L.~ST_MENU; i++)
i f Ii <= SERIAL_MENU)
InsertMenu (myMenus [ i] , 0) ;
I• Pull - down
menus ff I

·o·. ·, ·.
·o·, ·, ·,

{

"Modem",

"Printer",

1, noKey, noMark, p lain;
/* Modem
icon ID (1 + 257) •/
nolcon, noKey, noMark, p lain;
2 , noKey, noMark, plain
/* Printer
icon ID = 258 •I

};

/* The Baud submenu *I
resource 'MENU• ( 6, "Unused", preloadl
6, textMenuProc,
a l lEnabled,
enabled, "Unused",
{

" 300"'
" 1200 "'
"2400",
"4800",
"9600"'
)

noicon.
noicon,
noicon,
noicon ,
noicon ,

noKey, noMark, p lain;
noKey, noMark, plain;
noKey , no~iark , plain ;
noKey, noMark, plain;
noKey, noMark, plain

};
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A MESSAGE
To OUR
SUBSCRIBERS

RESERVED KEYBOARD COMMANDS

Table 2: Apple reserves these keyboard shortcuts for consistency across

F

applications.
ROM TIME TO TIME WE

make the BYTE
subscriber list avail
able to other companies
who wish to send our
subscribers material about
their products. We take
great care to screen these
companies, choosing only
those who are reputable,
and whose products,
services or information we
feel would be of interest to
you. Direct mail is an
efficient medium for
presenting the latest
personal computer goods
and services to our
subscribers.

Many BYTE subscribers
appreciate this controlled
use of our mailing list, and
look forward to finding
information of interest to
them in the mail. Used are
our subscribers' names and
addresses only (no other
information we may have is
ever given).
While we believe the
distribution of this infor
mation is of benefit to our
subscribers, we firmly
respect the wishes of any
subscriber who does not
want to receive such
promotional literature.
Should you wish to restrict
the use of your name,
simply send your request to
the following address.

11\IJE

Magazine

Attn: Subscriber Service
P.O. Box 555
Hightstown, NJ 08520

~ 11 ~
1~nri

File menu
Command-N
Command-0
Command-W
Command-S
Command-P
Command-Q

Command

Edit menu

Command

New
Open ...
Close
Save
Print
Quit

Command-Z
Command-X
Command-C
Command-V
Command-A

Undo
Cut
Copy
Paste
Select all

redesign your application so that your in
. terface is further decoupled from the pro
gram code: The menu choice generates a
high-level Apple event rather than calling
the code itself. Put another way, if the user
selects Print from the File menu, you cre
ate a Print Apple event instead of calling
the printing code module. The reason for
this indirection is to enable not only the
user but also outside Apple events-com
ing from other System 7 .0-savvy applica
tions or from scripting languages such as
UserLand's Frontier or AppleScript-to
use your application.

The Art of Menus
Now that you've mastered the art of pro
gramming menus, you may think your
work is done. Not so-it's only beginning.
One reason menus don't get in the user's
way is that the Menu Manager works so
well, but the other reason is a well thought
out interface. Menu commands must make
sense and be easy to remember.
Notice that I didn't mention the word
illluitive here. Intuition is a slippery con
cept. What is obvious to a rocket pilot
hacker-type such as myself might not be at
all intuitive to the clerk down the hall. So
the design of your application's menus
(and the whole interface, in fact) requires
careful thought. After all, it doesn't matter
how good your application code is if peo
ple can't-or won't-use it because of a
hostile interface.
About half the 7 million Macs out there
are 68000-based machines, and with the
exception of the Mac Portable and Power
Book I 00, they all use those small 9-inch
screens. So don't try to overload their small
menu bars with too many menus. In fact,
you'll want to leave some room so that a
DA can sneak its menu in there as well.
For the same reason, don't have "long"
menus (i.e., menus with lots of items in
them), even though the user can scroll
through them.
If you're faced with either situation, you
probably need to rethink the application's

design. Hierarchical menus can help or
ganize a lengthy menu into shorter ones,
but don't get carried away: A hierarchical
menu that has more than two nested sub
menus at a time can become a problem,
especially if the user has to backtrack to the
parent menu just to change one of the se
lections.
When you do have a menu with a goo
gol of items or one that 's spawning sub
menus like mad, you may want to rethink
whether to use a menu for the selection
process. In some instances, a dialog box
with a variety of selection controls might
be better suited to the job. Don't be afraid
to place user choices somewhere other
than in menus. In Aldus PageMaker 4.2,
you can select the body text's typeface,
style, color, tracking, and alignment either
from several hierarchical menus or from
a single dialog box. In fact, PageMaker
emphasizes that users can determine how
they work with the program, because
they can make the same choice in 1wo dif
ferent ways.
Be consistent. One of the strengths of
the GUI is that different applications act in
familiar ways. For example, from the Find
er, I can use Command-F (for Find) to lo
cate a file. From MacWrite II, the same
keystroke finds a section of text, and in
the Think C compiler it finds a variable
name. The Open, Save, and Print com
mands are the same and use the same
keystrokes, too. Be aware that Apple now
reserves certain keyboard equivalents as
common commands (see table 2) to guar
antee consistent behavior across all appli
cations.
Finally, check out the design with real
users. This gets back to that elusive "intu
itive" concept that I mentioned earlier. Try
out a preliminary design with many users
who have different levels of computer ex
pertise. Remember that an attitude adjust
ment is in order here: Don't wonder why
the poor baffled user isn't getting it; rather,
consider why the design isn't making the
menu's function obvious.
co111i1111ed
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The Streak Continues!
Introducing the Windows version of
the best.-selling communications software in the world.
PROCOMM PLUS has opened the eyes of the world to a
superior communications package. Now, people with their
sights set on communicating with Windows have a choice
just as clear. PROCOMM PLUS for Windows. The power
and ease of use of PROCOMM PLUS combined with the

elegance of Windows. Look for it now at your software
dealer. If you currently own PROCOMM PLUS, upgrade to
PROCOMM PLUS for Windows for i!Jst $69.00 by calling
1.800.326.4999. And discover for yourself why PROCOMM
PLUS for Windows leaves the competition in the fog.
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DATASTORM TECHNOLOGIES, INC

P.O. Box 1471 •Columbia, MO 65205 • 314.443.3282
Circle 41 on Inquiry Card.

Circle 55 on Inquiry Card.
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QuickTrace tor windows 3.0
The Scan & Paint
& Autotrace Program
1!1111 111111 111111 1!1111 111111 1!1111 1!1111 111111111111·

-

Now you can scan, create, edit, print and even
vectorize images - al with one program. You can
work easily and quickly with large black-and-white
images upto 4Mbytes such as logos, maps, clip
arts and drawings.
QuickTrace for Windows supports ScanJet and
Scan Man scamers with full painting functions,
and handles TIFF, PCX Md Windows bitmap image
Files, automatically conwrts into CGM, EPSF, DXF,
Micrografx PIC/DRW and Adobe Al vector Files.

•!ti

/tTl'e

Developed by

for Windcms... ... ........ .... .. .. ... .... $295
DOS versions (supports Autotrace tunction only)
for DTP (::::,o:=:~"M... )....... $245
Co<Mlrt into EPSF, CGM, Micrngralx PIC. ORW

for AutoCAD DXF .. ......... ... ... $295
for Lotus Freelance Plus.........$245
PLEASE CONTACT: 212·605·2339
OR SEE EGGHEAD NEAREST YOU IN U.S.
CONTACT REFLEX IN U.K.: 0734-314611

J,

Information & Control Lob. Co.

Mitsubishi International Corporation

Technology Affairs Dept.
520 Madison Avenue, New York, NY 10022
Phone: 212-605·2339 I Fax: 212-605·1847

Nakajima Bldg., SF, 11-22, Shinjuku 5-chome,
Shinjuku·l<U, Tokyo 160, Japan
Phone: 3·5379-7470 I Fax: 3-5379·7471

•Ouicktrace can input images scanned by Niscan, L.ogitec ScanMan and etc. •OEM inquiry welcome

Make Your Best Work Look Its Best!
Definition

Name
Gamma

Sine

=1=
sin(x) =2i (e'x r(z)

tz-le-t

1

.

dt

.
e-ix)

From my own venture with Mac share
ware, I've found that this can be a very
humbling-and enlightening-experience.
When I first released DepthKey, a utility
that used only a pop-up menu, users com
plained about the interface. What seemed
obvious or acceptable to me wasn't to a
lot of MacFolk. After several iterations, I
finally had an easier-to-use interface de
sign, more features than I had thought the
product coulll support, and satisfied users.
Two good resources that focus on in
terface design are Apple's own Human
Interface Guidelines and Bruce Tognaz
zini's TOG on /nte1face (see the bibliog
raphy). If you take as much effort in cre
ating an informative and useful set of
menus as you do with the program code,
chances are that people will use-and
buy-your application.
How important are these design con
cepts? Look at the lessons learned in con
sumer electronics. Why are many VCRs
difficult to program? A lot of the trouble
occurs because you have to punch many
buttons just the right way or you botch the
programming. Just to set my VCR's time,
for example, I have to hold down one but
ton, poke at another, and then ratchet away
on a third. This is easy? Some bright soul
realized that rather than come up with con
voluted schemes of punching buttons on
the VCR's panel, you could put menus on
the TV screen. You use the remote con
tro I's channel-selector buttons to move
about the screen and make your choices.
This setup makes sense to consumers
so much so that even nontechies now reg
ularly tape movies with their VCRs. You
can do the same for your programs if you
carefully engineer the ways in which your
users work with them. •
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PCTFX
Typesetting Software
For professional publishing and the power to produce high-quality technical
documents, scientific notation, mathematical formulas, and tables, rely on PCTEX
to make your work look its best. The next step beyond standard desktop
publishing, PCTEX is the difference between average and expert. You'll get
professional typesetting at amateur prices. And with our new PC TEX Systems, you
get everything you need, with no extra costs.

PERSONAL
The PC TEX System for Laser Printers includes:
• PC TEX and PC TEX/386, Version 3.1 .
• Our screen previewer and laser printer drivers
• AMS-TEX and l'\Tf?< Macro Packages
• Free Technical Support
INC
For a free catalog and demo disk, call 415/388-8853. See the best for yourself!
Personal TEX, Inc. • 12 Madrona Ave. • Mill Valley, CA • Fax: 415/388-8865
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Apple Computer. Human Inte1face Guide
lines: The Apple Desktop lnte1fa ce.
Reading, MA: Addison-Wesley, 1987.
Apple Computer. Inside Macintosh, Vol
ume I. Reading, MA : Addison-Wesley,
1985.
Apple Computer. Inside Macintosh, Vol
ume V. Reading, MA: Addison-Wes
ley, 1988.
Apple Computer. Inside Macintosh, Vol
ume VI. Reading, MA: Addison-Wes
ley, 1991.
Tognazzini, Bruce. TOG on Interface.
Reading, MA: Addison-Wesley, 1991.

Tom Thompson is a BYTE senior technical
editor at large with a B.S.E.E. from Mem
phis State Universi~y. He is also an Asso
ciate Apple Developer. You can contact
him on BIX as "tom_thompson" or on Ap
plelink as "T. THOMPSON. "

SOFTWARE CORNER
BARRY

NANCE

OPENING THE LINES
OF COMMUNICATION

T

he communications subroutines
that are in the PC's ROM BIOS
don't work. The problem isn't a
little bug with a small work
around; the subroutines you in
voke with INT 14h just flat out aren't
usable. These nonfunctional BIOS services
for reading and writing characters through
a COM port mean you usually have to
build communications routines that write
straight to the hardware.
The INT I4h services have two serious
flaws: Communication is unbuffered, and
they don't respond to COM-port inte1111pts.
About all you can do with INT 14h is set a
data transfer rate. The BIOS functions
burned into the PC drop characters when
you try to read data from a modem. When
I discovered this curious omission in the
BIOS a few years ago, I did what I usual
ly do when I see software that doesn't
work: I rewrote it.
INT14.COM is a TSR program that
takes just under 6 KB of RAM. The pro
gram replaces the OBh, OCh, and I 4h
interrupt vectors as it installs itself. You
can unload the TSR from memory by run-

A functional I NT
14h replacement fills
the communications gap
in PC BIOS services
ning it a second time with a /U command
switch.
I didn't have to use a clean-room ap
proach to avoid copyright issues as I re
wrote that part of the BIOS. There was re
ally nothing about the existing code that I
wanted to reuse. I did, however, make the
AP! look the same as the ROM BIOS
code's APL You load the registers to use
my functions the same way you would in
calling the BIOS functions. I also enhanced
INT 14h by adding additional services,
and I expanded the AP! to include these.
INT14.COM offers service subroutines
for initializing COM I and COM2 with
data-transfer-rate, parity, stop-bit, and
word-length parameters. You can read and
write characters to COM I and COM2
without worrying about dropped charac

MAC/Tom Thompson

ters. The read function will even tell you,
, on a character-by-character basis, if a com
munications error happened. Such an error
might be the result of a parity error, fram
ing error, or overrun. The read function
returns a special value if the communica
tions buffer doesn't contain any new in
put characters. You can ask INTl4.COM
to give you the current values of the Line
Status Register and the Modem Status Reg
isters.
INTl4.COM does what the ROM BIOS
claims to do but doesn't, and it goes a step
further. When you ask INT 14.COM to
read an incoming character from the mo
dem, you have two choices. You can use a
function that waits for the character ac
cording to the value in RS232_TIM_OUT,
a data item located at 0040h:007Ch in the
BIOS data area, or you can use a function
that returns immediately to your program
if there are no characters in the buffer.
INT 14.COM also offers functions for
purging the buffer of incoming characters,
returning the number of unprocessed char
acters in the buffer, and toggling XON/
XOFF flow control. •

UNIX/Ben Smith

Zterm Is Z·Best

ZMODEM Meets Unix

ou'd think that in the mature Mac applications market
there would not be room for yet another telecommuni
Y
cations program. However, Zterm 0.9 makes room for itself

H

by offering a boatload of high-powered features for a modest
shareware fee of just $30.
David Alverson's Zterm offers screen capture and VTIOO
emulation. It supports XMODEM, YMODEM, YMODEM-G,
and ZMODEM file transfer protocols. Zterm' s built-in IO-verb
scripting language lets you build scripts that automatically sign
you onto an on-line service, examine mail or messages, capture
them to a file, sign off, and hang up the line. You can select an
on-line service from Zterm's Dial menu, and Zterm will auto
matically find and execute a script file of the same name.
For on-the-go MacFolk whose PowerBooks have only a
small hard drive and a minimum of RAM, Zterm's svelte size
(197 KB) and sparing use of memory (450 KB) make it an
ideal traveling companion.

ere's the problem: You're using a Mac or a DOS machine
connected to a Unix host by a serial line or modem. You
want to move some files (not necessarily text) between the two
machines, so you need a protocol-based file transfer utility.
What about ZMODEM?
Chuck Forsberg's r z and sz are file transfer utilities for
Unix that support ZMODEM. You don't need to be a system ad
ministrator; you can compile and install this software in your
own file area. The source code is only 176 KB-one of the
smallest Unix programs I've discussed in' Software Corner.
There is a catch: This is shareware, not freeware, so send in
your $20 and get support from Omen Technology of Portland,
Oregon. (The source code is available in "unix/listings" on
BIX.) Forsberg is also the author of the YMODEM and ZMO
DEM protocols and some communications programs, including
Professional-YAM (a Unix communications program for call
ing out to non-Unix systems).

Editor's note: Software Corner highlights public domain, .fi"eeware, and shareware programs. The programs are available in
electronic format. See "Program Listings" on page 5 for details. We solicit your collfribllfions. We pay $50 for any program we
use. Write to: Software Corner, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.
JULY 1992 • B Y T E
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~en storms hit the Gulf, Texaco keeps the gas pumping...

... thanks to QNX®
Severe storms used to put a real damper on offshore operations, especially when
personnel had to be evacuated from production platforms. And without operators, the
platforms just sat idle until the skies cleared.
The bottom line is that shutting down production can cost $I. 5 million per day.
With RealFlex:" the QNX-based SCADA
package by BJ Software Systems
(a division of Baker CAC),
operators can monitor and
control remote well head devices
throughout the Gulf of Mexico.
Q UANTUM SOFTWARE SYSTEMS LTD.
175 TERRENCE MATTHEWS CRESCENT
KANAT A, ONT ARIO, CANADA

K2M 1W8

TEL: 613-591-0931
F AX:613-591-3579
CNX IS A REGISTERED TRADEMARK OF QUANTUM
SOFTWARE SYSTEMS LTD. REALFLEX IS A
TRADEMARK OF BJ SOFTWARE SYSTEMS.
C QUANTUM SOFTWARE SYSTEMS LTD. 1992

But that was before STORMAC (System for Texaco Offshore Remote Monitoring And Control).
With this SCADA system, operators can now monitor and control offshore devices in real
time from the safety of a land-based control center.
Texaco now maintains offshore gas production 24 hours a day, whatever the weather.
The QNX Operating System plays a key role in the STORMAC success story.
Since QNX delivers real realtime performance, PC SCADApackages like BJ Software's
RealFlex'"can compete with costly high-end hardware systems.
From its unique modular architecture to its transparent fault-tolerant network, QNX gives
system designers a host of high-performance advantages. And as a POSIX-compliant OS,
QNX follows tbe standard in system portability.
SCADA. Robotics. OLTP. POS. With an installed base of nearly 200,000 systems worldwide,
QNX is the OS of choice for mission-critical applications.
To find out how QNX can help you develop responsive realtime solutions,
call l -800-363-900l(ext. IOI).

R EAL T IME OPE RA TI NG S YS TEM

Architecture makes the difference.··
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BEYOND DOS
JOHN

BARKER

WRITING A DEVICE
INTERFACE FOR WINDOWS
icrosoft's Windows environment
has established new ground
rules for PC software. Windows
imposes unique challenges for
device-interfacing software in
particular: lnternipt handling, memory ac
cess, intermodule (software) communica
tions, and modularity mechanisms are all
different in the Windows environment. In
addition, addressing approaches need care
ful attention to protect Windows code in
vestment as new Windows versions be
come available.

M

What Hath Windows Wrought?
While writing device-specific software un
der Windows presents challenges differ
ent from those presented by DOS, Win
dows offers unprecedented dynamic mod
ularity and coding consistency. Thus, while
the Windows environment introduces chal
lenges for developers, it also employs and
enforces coding and usage standards that
lead to the creation of code that is highly
reusable.
Recognizing that true reusability and
sensible object-oriented support are im
portant to Windows success, Microsoft es
tablished conventions to help developers
take maximum advantage of Windows'
capabilities. However, complying with
those conventions imposes a burden on
software developers who wish to use this
new software environment to accomplish
actions that are not completely envisioned
in early Windows versions (e .g., for con
trolling and interacting with plug-in, real
time devices).
Under DOS, the programmer has almost
complete control over interactions with
any type of standard or nonstandard de
vice. Interrupt service, data-space alloca
tion, and communications between tightly
coupled code segments (e.g., applications,
libraries, drivers, and TSR routines) are
all specified by the developer. DOS par
ticipates little in managing and control
ling those aspects of device interaction.
Windows, on the other hand, wants to
ILLUSTRAT ION: BILL FRAMPTON <!:> 1992

cooperate with, if not directly control, the
handling and management of interrupts,
data locations, and dynamic linking of
code segments that may or may not be
tightly coupled. Where the DOS program
mer established all the external interac
tion rules, the Windows programmer must
follow the Windows ru les to accomplish
the same functions.
No longer can a device be considered
just a functional add-on; the prudent de
veloper must carefully consider how to in
volve Windows in effecting specific de
vice actions.
Windows must be made aware of inter
actions that once were the sole province
of the device-specific application. Part of
the challenge in using such devices lies in

Windows poses unique
challenges when writing
device drivers

effectively employing operating modes
that are alien to (or at least outside) the
Windows worldview. In fact, you could
turn the analogy around and discuss the
challenge of accessing physical device ca
pabilities that are not recognized by Win
dows' model of a device. In essence, Win
dows is blind to those capabilities, and the
burden falls on the programmer to access
Windows-unknown features using Win
dows constructs.

Allow Me to Interrupt
The Windows interrupt structure places
the mouse, keyboard, and display at the
top of the interrupt-service queue. Thus,
using the mouse or pressing a key rips the
PC's attention away from another periph
eral device, even though that device may
be interacting with the PC on a critical,
real-time task that should not be easily or
frequently interrupted.
This interrupt hierarchy makes sense
when the objective is to respond quickly to
operator directives issued by mouse or
keyboard actions. However, it places se
vere demands on the real-time program
mer who is attempting to move data rapid
ly and reliably between the peripheral de
vice and the PC. Similarly, Windows' han
dling of such interrupts is modeled on the
simpler devices that are normally con 
nected to a PC .
With the potential for multiple inter
rupts and multiple levels of interrupts,
plug-in devices introduce the need for cre
ative real-time servicing in the Windows
environment. Because Windows wants to
participate in the handling of such inter
rupts, there is a built-in overhead that can
not be easily circumvented (if you were
to attempt it at all).
_The inescapable conclusion is that re
liably handling real-time input and output
streams requires a Windows-sensitive pe
ripheral. This means that the peripheral
must be designed to work with relatively
long interrupt-service latencies. Thus, the
Windows operating-environment interruptJULY 1992 • BYTE
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service approach has direct and signifi
cant impact on peripheral-device archi
tecture and hardware.

Thanks for the Memory
Another difference between DOS and
Windows is in memory handling. In its
more elaborate addressing modes of op
eration, Windows prevents its applications
from knowing the specific memory loca
tions being used. It does this to facilitate
virtual memory management and to allow
applications to share host memory. While
this is desirable from a PC management
viewpoint, it introduces a serious prob
lem: How does an application tell the ex
ternal device where to bring in its data?
There are no universal answers to the
old hidden-memory trick, but at Data
Translation we have found protocols that
work. Such conventions as centralized
request and grant of memory, coupled
with appropriate memory lockdowns, go
a long way toward helping applications
work with devices that know only to get
their data from specific memory locations
in the PC. However, this is not the entire
answer, because the most demanding pe
ripherals virtually mandate asynchronous

memory handling.
Add that mode of operation to Win
dows' inherent memory hiding, and the
problem becomes even more difficult.
Now, both the application and the host-

A

nother

difference between
DOS and Windows
is in memory
handling.

-

resident device-specific software must
know how to handle the filling and emp
tying of memory locations. These loca
tions alternate between available and non
available as Windows manipulates and

coordinates memory requests to maximize
use of limited internal memory.

Is Anybody Listening?
Another difference between DOS and Win
dows lies in intermodule communications.
Here, the Windows environment offers
both constraints and flexibility. Several
mechanisms are available for different pur
poses, including synchronous, asynchro
nous, and interapplication communica
tions. Depending on the type of external
device and the service being requested,
each mechanism is useful.
Synchronous communications serve
well for immediate commands (e.g., con
figuring a peripheral or preparing for a
subsequent real-time activity). Asynchro
nous communications facilitate parallel
activities (e.g., processing acquired data
while simultaneously acquiring more data).
Asynchronous communications are im
plemented via semaphores and signals,
and they use Windows' ability to post mes
sages to a receiving window (a Windows
activity). Interapplication communications
can occur in two ways: through DOE
(which is a one-way-at-a-time mechanism
for sending data from one application to

GREAT THINGS COME IN SMALL PACKAGES
This powerful print server
can tackle your biggest
network printing problems
• Connects any parallel printer directly
to your Ethernet LAN
• Fully Novell Netware 286 and 386
compatible
• Can attach to 8 file servers simultaneously
• Fast and easy to install

Parallel port
plugs directly
into any printer

• Combines high-speed printing and
exceptional printer control
• Supports encrypted passwords,
forms, notify, cancel, and others
• Full one-year warranty and unlimited
free technical support
• Made in the U.S.A.

Press switch
to print status

Ethernet port
available in thin
or twisted-pair

Serial port can be
input or output

Status LED
Power jack

~) ROSE

Make the Rose Connection

~, ELECTRONICS

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

1-800-333-9343
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Life in the wild can be pretty tough these
days. Without the necessary ancientforest habitat to live in, some species like
the northern spotted owl of the Pacific
Northwest are severely threatened.

them the range they need to help their
population grow.
To learn more about our work protecting
the forest habitats of endangered species
such as the northern spotted owl, please
write us at:

At the Sierra Club, we believe that these
owls and the ancient forest eco
\)B c~
systems they depend on need our 0"
'.I?,;.;
help. The Sierra Club's work to per
~
manently protect our ancient forests
; z
· ;:
also helps preserve the habitat of
the northern spotted owl, giving
"

Sierra Club
Dept. PB
730 Polk Street
San Francisco, CA 94109
(415) 776-2211
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another) or through OLE (Object Linking
and Embedding).
OLE enables two applications to coop
erate in one application session. Regardless
of the particular commLinications used, the
programmer has to force his or her spe
cific communic·a tions to fit the Windows
communications model. Even if specific
device-related communications are criti
cal to proper performance, those commu
nications must fit into the Windows struc
ture. In some settings, this imposes a
communications-handling ambiguity or,
worse, special-purpose communications.
Some development aids (e.g., Visual
Basic) do not implement a full range of
communications and further limit the range
of communications that the programmer
can use with peripherals. Careful design
in this area goes a long way toward ex
tracting the best possible petformance from
Windows-based software.

Future Prospects
Windows will evolve to achieve ever-in
creasing petformance on more platforms.
Some of that evolution is already public
knowledge, such as Win32 (the32-bit ver
sion) and Windows NT (New Technol

ogy), the generic-platform kernel. Pro
tecting those who invest in Windows de
velopment requires foresight and careful
interface software design so that those im
p 1ementations aren't invalidated by
these 'e volutionary improvements.
For example, data types need to be care
fu II y chosen and used. You must decide
the absolute minimum of Windows ser
vices to use while hoping that Microsoft
will continue to support those you choose.
Data structures need to anticipate Win
dows evolutions so that software that once
worked on a 16-bit machine doesn't break
when Windows moves to 32 bits.
Data Translation is dealing with these is
sues in several ways. We choose and use
data types that are invariant under different
addressing modes. We use basic Windows
services and do so carefully to avoid side
effects detrimental to software reliability.
We establish data structures that are im
mune to addressing modes and word sizes.
And we characterize generic external de
vices with sufficient flexibility to encom
pass a wide range of future features.
For the first time, peripheral software
must be robust and facile in a user-friend
ly environment. This change in approach,

mandated by Windows, is painful. Many
issues that never were a concern now need
to be addressed comprehensively and cor
rectly. Software design now encompasses
much more than just implementing tim
ing diagrams and control structures. A
more complete design that includes data
management must be defined, and you
must do so well before any coding occurs
to ensure that the resulting code will be
both interoperable and reusable.
Windows holds out the promise of true
modularity if your programs use it care
fully and with an eye to the future. Win
dows also presents the specter of complex
software that's too unreliable and too slow
to meet even primitive throughput stan
dards. Those who learn the differences be
tween developing for DOS and developing
for Windows and take advantage of Win
dows benefits will reap the promise and
avoid that specter.•

John Barker is vice president of engineer
ing at Data Translation, Inc., in Marlbor
ough, Massachusetts, a manufacturer of
PC data acquisition and image-process
ing boards. You can reach him on BIX c/o
"editors."

TRUE 24-BIT COLOR
SCANNER, MADE AFFORD
ABLE FOR WINDOWS 3.1.

..

:; ::~~I
· .. ,,

D Award winning
Windows appli
·----iii
MICROSOFT
cation software.
WINDOWS.
Picture Publisher
LE for full-featured scan
ning and editing.
:: :~~·
,. .,.

...

High Performance ;
Multimegabyte Disk Emulators
NEW MODELS I LOWER PRICES

• Floppy Drive and multimegabyte
emulators for ISA bus computers
• 180K to 14 MB capacities
• EPROM, Flash or SAAM technologies
• Autobooting, Single or Dual disk
emulation under PC or MS DOS
• List prices from $195

CURTIS, INC.
418 West County Road D •St. Paul, MN 55112
612/631-9512 FAX 612/631-9508

D Transparency mode.
D 4 and 8 bit gray scale, and
binary mode.
D Serial interface -- No inter
face board required.
D Seamless image stitching.

I!!!' I ,

NI SCA Incorporated
1919 Old Denton, Rd.
I
Suite 104
~ ___;
Carrol lton, TX 75006
_
214-242-9696
..:::::=~___.::::::::.=----

NISCA Corporation
2-13-4 Yoyogi
Shibuya-ku, Tokyo
Japan 151
03-337 4-7881

PC DOS is a trademark of IBM; MS DOS is a trademark of Microscoft
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These days, you can spend far too much time investi
gating, gathering, digesting and organizing technical data.
Which is why there's Datapro. We distill all the material
you need to make smart decisions about information
technology. Our reports, available in print and electronic
formats, are timely. Thorough. Accurate. And objective. The
last word on the subject. For a free sample report, call us ·
today at 800-328-2776, Ext. 2777, or mail or fax this coupon.
Unless you actually enjoy doing unnecessary work.

Title/Dept_

_

_

_ __

_

_

_

_ _ _ _ _ __

Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
CitY._

_ __

_

_ __

_ State _

Phone_ __

_

_ __

_

_

_

_ _.Zip_ __
_ _ _ _ _ __

DATAPRO The last word.

Datapro USA• &ll Delr.1n Parkw.1y, Ddran, New Jersey USA 08075 •Tel: 609-764·0100 Fax: 609·764-2812
Data pro lnternntional • McGr01w· Mill House, Shoppl'nhangers Road, M,1idenh<.'ad, Berkshire, England SL6 2Q L • Tel: .+44 (Q) 628 773277 fax: T44 (0) 628 773628

~'!~

l'ln\"M

See us at PC Expo, Booth #2570
Circle 40 on Inquiry Card.
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Migrating Backups
'm getting an almost-new 386SX com
puter with either DOS 4.01 or 5.0 and
an 80-MB hard drive. My present system
is a 286 with a 287 math coprocessor, a
40-MB hard drive, 1.2-MB and 360-KB
floppy drives, and two COM ports. Be
cause I use DOS 3.3, I had to split the
hard disk into two partitions: C is 32
MB, and Dis 8 MB.
Both C and D contain programs and
data that I want to transfer to the new computer. I back up
my hard disk at regular intervals; I always have two sets
of complete backup disks. My questions are: Does DOS
4.0 I or 5.0 recognize DOS 3.3 backup disks? Will there
be a problem using the old drive D backup disks to restore
files to the new C drive? The C drive is partitioned as one
large 80-MB drive. I have Traveling Software's LapLink
Ill and LapLink Pro.
Any suggestions would be highly appreciated.
Hanspeter Nafzger
K lot en, Swit zerland

I

As a practical consideration, yot1 s hot1ld opt for DOS 5 .0
for yot1r new system. It has better memory manageme/lf
featt1res than previot1s versions. Also, DOS 5.0 will recog
nize the backt1p disks created t1sing DOS 3.3 and restore
the data from them.
I recommend yot1 t1se Laplink.first to transfer all yot1r
files to the 386SX-based compt1ter. Yot1 can simply direct
Laplink to copy whole st1bdirectories to any drive regard
less of how it's partitioned. Then, qfier yot1 are certain
that the 386SX is running well and yot1rfiles are imact,
yot1 can back t1p the new Chard drive to.floppy disks. Do
ing the back.t1p from the new computer will be faster, and
yot1r 286 will still be available as the t1ltimate back.t1p.
- Stan Wszola

Windows a la Mode

I

have a Novex 33-MHz 386 with 4 MB of RAM, a 125
MB IDE hard drive, an A Tl VGA Wonder XL card with
512 KB of VRAM (video RAM), and an Aamazing I 024
by 768-pixel monitor. The computer uses the 386CD4
motherboard with an AMO 386 and the CS23 I 0 Peak OM
chip set.
I am using DR DOS 6.0 and have configured the
EMM386 memory manager to put most of everything in
upper memory. This includes drivers for a bus mouse, a
scanner, the Digital Research cache program, and Super
Stor for the D partition on the hard disk. This leaves me
with almost 618 KB of base RAM fo r DOS programs. It
also means, however, that I can use Windows 3.0 only in
enhanced mode.
Why should I need any other mode? Am I coJTect in as
suming that standard mode is mostly for using certain
DOS programs from inside Windows? The programs I use
the most are Ami Pro 2.0 and CorelDraw, although I also
use XTree Gold and AutoSketch with Windows. Quattro
Pro, however, causes a conflict.
Roger Lavis
Laclwte, Qt1ebec, Canada
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Yot1 can happily run all your Windows
and DOS-based programs in enhanced
mode withot1t ever needing to s witch to
standard mode. Enhanced mode gives
yot1 the maximt1m available resot1rces of
Windows. Rt11111ing in standard mode
will give yot1 slightly better pe1for
mance, at the cost of disabling mt1lti
tasking and preve/lfing the t1se of SWAP
F/LEfor temporary storage.
You can't nm in standard mode with
_\•our rnrre/lf co11/igt1ratio11 becat1se yot1
are using EMM386. Only Quarterdeck' s QEMM-386 will
let you nm Windows in standard mode. lf'y ou want to run
in standard mode, you 1m1st edit your CONFIG.SYS.file
and delete or disable the stateme/lf in the line for your
EMS driver. Then reboot and run Windows with the com
mand WIN IS.
Your problem with Quattro Pro is becat1se its PIF (pro
gram i1if'ormation _file) is not properly cmifigured. Fire up
the PIF editor and check the amot1/lf of memory available
to the Quattro program. Quattro Pro requires a minimum
of512 KB and is much happier with more. It is designed
to nm on any PC (e.g .. 8088, 286, and 386) and makes the
maximwn use c!f'base system memory. You 'I/ have to ex
perime/lf to.find the best memo1:1' setting. Also check what
mode you 're running Quattro Pro in (either text or graph
ics) and set the correct mode in the Quattro PIF.
-Stan Wszola

Where's the Unix

I

am trying to locate a copy of the Unix clone Coherent
from Mark Williams Co. This product was discussed by
David Fiedler in "Not Quite Unix" in the November 1990
BYTE. I cannot.seem to contact the distributor in Eng
land. Can you give me t~e company information?
David Wilson
No1folk, U.K.

Coherelll is now available in two versions: one for 286
based computers and a recently c11111ow1ced version for
386-based machines. Although you won '!find TCP/IP
networking or the X Window System bundled with these
versions, you will find full multitasking and most of the
Unix utilities, including UUCP and E-mail. This isn't bad
./(1r a cost c1f'arot111d US$100. The 286 version is limited to
verv small programs (small-memory model), bw the 386
version t1ses the standard Unix.flat -memo1:v model. The C
compiler is excel/em.
Contact Mark Williams Co. at 60 Revere Dr., North
brook, IL 60062, (800) 627-5967 or (708) 291-6700. In
the U.K., the nt1mber to call is 91-427-6430.-Ben Smith

Tlie BYTE Lll/J we/co1111'.1-your q111'.1·tio11s. Address correspo11de11ce
10 Ask BYTE. BYTE. One Plioe11ix Mill Ln11e. Peterl>oro11gll. NH
03458. YtRI rn11 also se"'I BIX mail do "editors_ "
We read eve1y /el/er. but d11e lo !he volume<!/ mail receil•ed, we
cc11111ot 1itu11m11ee a response. We edil a/I lellersfor clarily wul
brevily. Lel/ers appear i11 BYTE aholllfour nto/l//ts after 11·e re
ceive them.

Explore UNIX""ORLD••• Risk Free!
Yes! Start my 011e-year(J2-iss11e) s11bscriptio11for 011/y $18.00. That's 50% offthe 11ewssta11d price.
NAt\'1E (ph:asc prinlJ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _

TITLE_ __ _ __ _ _ __ _

COMPANY NAME_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ _ _ _ __ _
ADDRESS_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __
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D Bill ME AT $18.011* D PAYMENT ENCLOSED

PLEASE CHARGE MY

HOME

D

OFFICE
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*U.S.A. ONLY. Canadian: I yr. $24. O!hl!r Foreign: 1 yr. $38. All r=orcign onkrs must be prepaid in U.S. furnJs

Please complete all questions to qualify for the rates shown above. Subscriptions al the above rates are limited
to persons with active professional, functional and managerial resposibilities in UNIX or XENIX computing. Other
subscriptions : $36 a year in U.S., Canada: $48, Other Foreign: $76.
CIRCLE ONE ONLY
My company's primary

CIRCLE ONE ONLY
My primary job function

CIRCLE ONE ONLY
The number of employees at
all locations of my company

CIRCLE ALL THAT APPLY

a. Corp. or Finam:ia! Mgmt
b. MIS/DP Mgm1.
c. or iL·e Mgrnt. /J\.t..lminislration
d. Network M!:!.rnt.I

a.

Under 10

a. tv1ainfran1e Crnnpulers

b.
e.

10- 4<J
50 - 249
2511 - <J99
I .!XXI - 4.999

I.

5,100 or more

business
a. tv1 fg . of Comp./Cornp. Equip.

b. Otl1..:r Manufacturing
c. Sysll!ms lntegrator/1-lllllSC
d. Sortw;m.: 01.!vdorl!r
e. VAR. Di:ah!r or Distributor
f. Comml1nica1itmsffckrhtmc
g.

Trans portatio11/U1ilit~cs

h. ~,lining or Constrnct1on
i. Fin. /Ins. /Real EstalL'
j. Whsle or Retail Tradr.:
k. Consulting
Government or tv1ilitary
m. Sc ho o l or Uni w r ~ it y
n. O ther: _ _ _ __ _ _
o. Medi cal/Dental/Legal

I.

p.

Save50%

Rc ~t.:an.: h/Dc v dopm c nt

T eleL"t 1mmt~11iL"alions
e. S yste ms lnti::gration
Design or Dev. Engineering

f.
9.·
h

c.

d.

Prog./Softwarc l)cvclopment
R...:scan:h/Analysis
Markelin!:!. or Sales

j.. Pun:hasini;
k Mfg./Procl ul'lion

I purchase/influence the
purchase of the following:

b.

Minis/Supcm1inis

c. Micros/Supermicnis

d.

Workstations
e. BoarJ-Levcl Prcxh1cts
f. Tcm1inals
9.. Printers
h Disk Drives
Tape D.-ivcs
j.. Modt.:ms/ Multiplexers
k LAN Equipment
I. Softwan::

I.

Di stribution
m. Et..lucationff ead1ing
n. Consultin g
o. Govcmrn~nt/Puhlic A<lmin.
p. Othc r:_ _ __ ~--q. Technical Staff/Eng . Support
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Your No-Risk Guarantee: Imay cancel ol any lime and receive orefund for the balance of my subscription. Please allow 6·8 weeks for processing.
UNIX is a re gister e~ trademark of UNIX System Laboratories, Inc. UN1 XW 0iuD is no t affiliated with AT&T.
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UNIX is changing the world of computers,
the world of business - quite simply,
changing the world. It's revolutionizing
office automation. It's required for U.S.
government computer contracts. It's the
backbone of information strategies
worldwide.
That's why you need UNIXWORLD - the
magazine that keeps you up to date on the
rapidly changing world of open systems
computing. Each issue brings you the latest
product trends and technical advances that
can affect your business. The inside story on
some of the biggest high-tech companies.
Easy-to-understand programming tips and
tutorials that can help your company use
UNIX to its fullest. And unbiased hardware

and software reviews to help you invest
wisely when you buy.
UHIXWORLD's in-depth

features go beyond
dry technical facts to show how the pieces fit
together - to tell you what's important about
the advances and strategies that are
changing your world. And UHIXWORLD
consistently offers the freshest, most down
to-earth writing that you'll find in any
computer publication.

Subsfribe nowl
Call toll·lree:
1·800·251-9402 ext. 29

Subscribe today and recieve the next 12
issues of UHIXWORLD for just $18.00- half
the regular newsstand price. Save even more
by ordering for two or three years. You can't
lose- every subscription to UNIXWORLD
comes with a no-risk guarantee*.

If you're into UNIX, you need Y!~J!~lY!!
'UNIXWORID 's no·risk guarantee: If not satisfied, cancel and receive a full refund far the balance of your subsaiption.
UNIX i~ o regis!ercd trodemork of UNIX Syslem Laboro1otics, Inc.

OH1AUW9

WHEN
YOU NEED
SOLUTIONS,
NOT JUST
ANOTHER
BOARD!
Let a Quatech Sales Engineer
show you the value of quality,
service and suppor:t.

COMMUNICA ION
Qua tech produces a full line of serial and parallel adapters for PS/2,
PC-XT, AT and compatible systems available in RS-232, RS-422,
RS-485 and Current Loop. Selectable addresses and interrupt
capabilities are featured in our multi-port/user, SDLC, HDLC, and
X.25 adapters. Software and 16550 UARTS are available.

DATA ACQUISIT;QN
Quatech has developed a full line of data acquisition products for the
IBM AT and compatibles. These high performance, low cost boards
provide analog-to-digital, digital-to-analog, and digital input/output
functions. AID and DI A converters are equipped with 8, 12, or 16 bit
resolution , and sampling rates up to 1 MHz.

1-800-553-1.170
m;::iGUATECH

Made
in

U.S.A.

Corporate office: (216) 434-3154, FAX (216) 434-1409, 662 Wolf Ledges
Pkwy, Akron, OH 44311 U.S.A. International: Australia/lnterworld Elec
tronics 03-563-7066, Canada (Western)/lnterworld VCR 604-984-4171,
England/Diamond Point International 634-722-390, Finland/Lab Hitech .
OY 358-0-804-2522. France/Elexo 33- 1-69302880. Germany/Jupiter Electronic Systems 06181 /75041 . Israel/
RCM Ltd. 972-03-5447885, ltaly/N.C.S. Computer Italia 0331/ 770-016, Netherlands/ACAL Auriema 040-816565
Korea/Sam Boo Enterprise Co. 02-678-7457. IBM PC-XT. AT and PS/2 are registered trademarks of IBM Corp.
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BUYER'S GUIDE
Mail Order
The latest offerings from vendors supplying products of al l
leading manufacturers at extremely competitive prices.

314

Hardware/Software Showcase
This categorized four-color display section makes
it easy to find Hardware and Software products from a
wide variety of manufacturers and suppliers.

346

Buyer 's Mart
From Accessories to Laptops to Word Processors,
you can easily find the dealers you are looking
for in this directory of products and services.

356
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THE NEXT TIME You FIND YoURSELl
THE FUN OUT OF EVERYTHING, RUN OUT A

~.kif..""'~

· ~'""-

s a kid, you were blessed with the inalienable right to

A

have fun. But, as you became older, the powers that be

felt you were having a bit too much fun.

RAILROAD TYCOON™

W e've known for years that you should be making tl1e
big decisions. Thats wh)~ in Railroad Tycoon, we let you build

So they began taking it away.

a sprawling railroad empire complete with trackside ventures,

Evil devices like presentations, alarm clocks, and

stockholders, and industries.

overtime made their way into your life. And, before you

Your responsibilities will include

knew it, all that was left of your fun was the company picnic.

overcoming natural catastrophes.

Well, at MicroProse, we think it's time you had fun . Real
fun. And the quickest way to get your fun is to run out and

rate wars. And moving

buy a MicroProse computer game. Because our exciting

cargo to towns

games can have you doing things you never imagined, even
in the most boring of board meetings.
F-1 1 7A STEALTH FIGHTER™

GUNSHIP®

worlds most elite fighting

2000

weapon and leave the

W e're pretty sure

tranquility of the workplace behind.

that your frequent flyer

Through dramatic gameplay and spectacular night
graphics, the F-11 7A will let you experience first-hand the
th1ills of modern ae1ial combat.

program doesn't include
gut-wrenching helicopter combat action.
That's

wh)~

in Gunship 2000, you'll fly the unfriendly

Penetrate enemy airspace without being seen. Tangle

skies of the Persian Gulf and Central Europe, commanding

with opponents in vicious dogfights. And feel the pressure of

five of America's most powerful copters on hundreds of

your deadlines disappear into the flames of an exploding , perilous combat 'missions.
enemy flghter.
Circle 173 on Inquiry Card.
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THINKING THAT THEY'VE TAKEN

ID BUY A MICROPROSE COMPUTER GAME.
Missions that include niceties like missiles,

DARl<LANDS™

rangefinders, and anti-aircraft weapons. All designed to

You thought office politics were

make your !light as unsafe and uncomfortable as possible.

' cutthroat. Try battling some

Circle 175 on Inquiry Card.

bloodthirsty robberknights

S10 MEIER'S CIVIUZATION'M

So you're

or mythical beasts in the
mysterious Darklands.

already making the big decisions. Well,

Across

let's see how you fare with enormous decisions. World

the

sinister

landscape of 15th Century

shaking decisions.

Germany, you'll face the

In Sid Meiers Civilization you'll control the destiny of

Middle Ages as people

your own empire from the founding of its first cities on

believed it to be. Your
quest for fame and fortune will take you through raucous

through to the space age.
You'll direct scientific developments, economic
growth, social and industrial reform, and military might.
And you'll even compete for resources and living space
against such histmic giants as Napoleon or Julius Caesar.
Hows that for a resume builder?

Circle 176 on Inquiry Card.

city streets to the terrifying sabbats of witches. All
brought to life in watercolor-style graphics and
spectacular animation.
Its perfect training for battling the evil forces of the
working world.

Circle 177 on Inquiry Card.

THE FUN STARTS HERE

Reclaim the fun they took away from you so long ago.
Call MicroProse today to order your complete game
catalog. Or, visit your nearest retailer and pick up a game.

1-800-879-PLAY
M-F 8 :30-5 :30 EST

You never know. You might find that they haven't taken
the fun out of everything. At least not yet.

EN T ER TA INMENT

•

SOFTWARE

SERIOUSLY FUN SOAWARE
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Rex Nebular is on his way!

... __
---··

•••~~PROSE TM

~~·
..._..._

~~--~---.~

~

--.~

E N TERTA I NM E NT

•

SOFTWARE

©1992 MicroProse Software, Inc. ALL RIGHTS RESERVED.

1-800-879-PLAV
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the top
let you fly ne else

the first t~efore an~othe
ivin9 yo rce of .
Micro r 9 Stealth we're 9 nd a fo itself is
. Force
secret F-1
bout .it. NoW
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the Air

p ose was Fighter

fl~
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opportced flgh;e
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Don't Take Our Word For It
TRUST THE
EXPERTS!
is YOUR Best Buyl
Now you can buy
the computers rated
"BEST BUY" and save!
Purchase direct! No
middleman! No markup!

All Systems Include:
6 Months ON-SITE Service
1 Year parts & labor warranty
Life time toll free technical support

•

1.2MBfloppy, high-speed HD, 2serial
& 1 parallel ports, SVGA card w/512K,
~ babydesktopcase, 101 keyboard,
.,...._,..-'""-! 14"SVGA monitor1024 x7680.39mm.
1
MS-DOS™5.0&MS-Windows™3.1.

I

,.,.,,
:·---il!--:e
::::~I
-::::I
..

•._,,,,jl

TM

MlCROSCfl®

WINOOWSTM
COMPATIBLE

CONVENIENT PHONE ORDERING!
No high-pressure sales people•

• ~ 100% no risk, 30 day
money back guarantee.

..

V

V

• ~ 100% Q.C. & burn in. DOS 5.0
& Windows 3.1 installed.

V
•

V

~

V
V

Gold authorized Novell Reseller, our
Certified Engineers can help work out
your network. requirements.

.o

.

Model 2200
,.,I'~
386SX-20
~}'~
2MB RAM </--.
~
32K cache
80MB SVGA
System

$ l ,299

Model 9870 ~
386DX-25
~o ~}'~
2MB RAM </--.
~164K cache
80MB SVGA
System

$1,399

1

Call and order yours today!

1-800-358-8330

CanadianDistr.604-275-1119

Fax: 510-438-0663

~···)
I

VISA

~

I

All Systems can be configured to your exact
specifications and our tramed specialists
are available to discuss your applications
and make system recommendations.
Additional savings are available on upgrades to
hard drives, momtors, and popular accessories.
All systems MADE IN USA.

Model 4200
~~~
Model 4330
486SX-25
•
486DX-33, 4MB Internal
2MB RAM </--.
~1- RAM, 128K cache,
8K cache
ZOOMB HD, SVGA
120MB SVGA
System
1

System

$1,499

$2,199

ORDER NOW AND RECENE $599 VALUE FREE
'

MS® DOS™ 5.0, Windows™ 3.1, Microsoft® Works™
for Windows™, Microsoft® Serial Mouse, Mouse
Pad and Anti-Virus shareware by McAfee

sv

Government Purchases Welcome
GSA Contract No.: GSOOK91AGS5086-PS01
The Intel Inside Logo is a trademark of Intel Corporation.
All other trademarks are registered to the respective companies.
Sales tax, shipping & handling are extra. Eltech ad 7/92 V.1
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St., Fremont, CA 945:;
Circle 168 on Inquiry Card.
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Notional EDITORS'
CHOICE
Design's
0 ante Series
f high speed graphics boards.
June 25. 1991

NationalVolanteAT1000

All Volante high speed graphics boards offer:
• Built on ISA, MicroChannel or VME bus
• Video memory upgrades to 4 MB
• Program memory upgrades to 4 MB
• Razor sharp resolutions from 1024x768 up to
1600x1280
• Blazing color selection from 8-bit to 24-bit true color
• Optional TI TMS34082 floating point processor for
enhanced 3D acceleration
• Superior speed of the Tl TMS34020 graphics engine
paired with National Design's advanced ASIC technology
• LIFETIME WARRANTY · no gamble here!
Whether your game is CAD, Microsoft Windows, graphic arts, multi-media or medical
imaging, Volante has a card for you at a fraction of the cost charged by the competition.

Call 800-253-8831 now for information
on the breathtaking Volante series.
Phone: 512-343-5055 Fax: 512-34:i.5053
Circle 181 on Inquiry Card (RESELLERS: 182).

I

Moduless Upgradeables

Carry AGreater
lode In The Future.

asy and inexpensive upgrades are
built right into your Lodestar Starflex
computer. Unlike conventional modular
upgradeable systems from other Com
panies. you can upgrade your Lodestar
Starflex system at a fraction of the cost
all the way from 386DX to 486SX or
486DX, at any clock speed.
Thanks to our unique non-proprietary
Moduless Upgrade design, Lodestar
Starflex systems can be upgraded by
simply plugging in the new chip and
oscillator that comes in their inexpensive
upgrade kit Another bright idea f~om
Lodestar-It's just that simple!

E

E

veryLodeStarcomputerisfully loaded
with value. This includes ~sed
quality throughout. To make certain of
this, every system is individually pre
tested and burned-in for 72 hours prior to
shipment. And of course. we stand be
hindour quality with our comprehensive
Five-Way Personal Guarantee. You will
see this quality all the way from our
StarView SVGA Non-Interlaced Monitors
withflicker-freeimage, toourownStarKey
extended keyboards. And we pack in
even extra value by pre-loading MS DOS
5.0&Windows3.0,aswellasaHi-Res400
DPI serial mouse on every system. And
our systems can be upgraded to include
optional cache, RAM, more hard disk
capacity, larger monitor, and a host of
other enhancements you may require.
Add it all together - stellar performance.
brilliant quality, and guarantee that out
shines all others -andyou've gotLodeStar.

•

i

..
~

.,,..•

f..A

LodeStm 386-40C

LodeStm 386-33C

LodeStm 386-25

$1579

$1549

$1339

Intel 80386/33 Processor

Intel 80386/25 Processor
4MB RAM (Exp:Jndable to 32MB)
85 MB IDE Hard Drive w/Cache
Teac l.2MB 5.25' & 1.44MB 3.5' Drives
1MB SVGA Non-Interlaced Color card
14' StarView 1024 NI SVGA Monitor
M'SA Std for 72 Hz Flicker-Free Display)
2Serial, l parallel, & 1Game Port
MS OOS 5.0 & MS Window 3.0 wjManual
Starkey 102 Keyboord
Hi-Res Serial Mouse

AMD 80386/ 40 Processor
64K Cache RAM (Exp:Jndable to 256Kl
4MB RAM (Exp:Jndable to 32MB)
125 MB IDE Hard Drive w/Cache
Teac 1.2MB 5.25' & 1. 44MB 3.5' Drives
1MB SVGA Non-Interlaced Color card
14' StarVlew 1024 NI SVGA Monitor
MSA Std for 72 Hz Flicker-Free Display)
2 Serial. 1 parallel. & 1 Game Port
MS OOS 5.0 & MS Window 3.0 w/Manual
Starkey 102 Keyboord
Hi-Res Serial Mouse
Desktop CPU case (Verticals optional)

125MB IDE Hard Drive w/Cache
Teac l.2MB 5.25' & 1.44MB 3.5' Drives
1MB SVGA Non-Interlaced Color card
14'StarVlew 102ll NISVGAMonitor
(VFSA Std for 72 Hz Flicker·Free Display)
2 Serial, 1parallel. & 1 Game Port
MS OOS 5.0 & MS Window 3.0 w/Manual
Starkey 102 Keyboord
Hi-Res Serial Mouse
Desktop CPU case (Verticals optional)

StmFlex 386-40 Cache

StmFlex 386-33 Cache

StmFlex 386-25 Cache

Upgradable Series

Upgradable Series

Upgradable Series

$1689

$1659

$1569

Up;irodable b 486SX-20, 486-33/50.

UPJ!adable b 40 Mhz &486SX-20,486-33/50

64K Cache RAM (Exµ.mdable b 256k)
UPJ!adable to 33/40 Mhz &486SX-20,486-33/50.

64K Cache RAM (Exp:Jndable to 256Kl
4MB RAM (Exp:Jndable to 32MBl

\

LodeStar 486-50 EISA • LodeStm 486-50C

Desktop CPU case (Verticals optional)

LodeStm 486-33C

$3429

$2219

$1989

Intel 80486/50 Processor w/8K Internal
Cache & Built-in Math Coprocessor
256K Cache RAM
8 MB RAM (Expandable to 32MB) 60ns
210 MB Hard Drive w/Cache
IDE Cache Controller Card
Teac l.2MB 5.25" & l.44MB 3.5" Drives
Orchid Pro Designer Ils !MB SVGA Card
14" StarView 1024 NI SVGA Monitor
(VESA Std for 72 Hz Flicker-Free Display)
2 Serial, 1 Parallel, & 1 Game Port
MS DOS 5.0 & MS Window 3.1 w/Manual
Starkey 102 Keyboard
Hi-Res. Serial Mouse
Choice of Vertical CPU Case

Intel 80486/50 Processor w/ BK Internal
Cache & Built-in Math Coprocessor
2 x 32 Bit local Bus Expansion Slots
64K Cache RAM (Expandable to 256Kl
4MB RAM (Expandable to 32MBl 60ns
125 MB IDE Hard Drive w/Cache
Teac 1.2MB 5.25' & 1.44MB 3.5' Drives
1MB SVGA Non-Interlaced Color card
14•StarView 1024 NI SVGA Monitor
(VFSA Std for 72 Hz Flicker-Free Display)
2 Serial. 1parallel. & 1Game Port
MS DOS 5.0 & MS Window 3.0 wjManual
Starkey 102 Keyboard
Hi-Res Serial Mouse
Vertical or desktop Case

Intel 80486/33 Processor w/ 8KInternal
Cache &Built-in Math Coprocessor
2 x 32 Bit Local Bus Expansion Slots
64K Cache RAM (Exp:Jndable to 256K)
4MB RAM (Exp:Illdable to 32MB) 60ns
125 MB IDE Hard Drive w/Cache
Teac l .2MB 5.25' & 1.44MB 3.5' Drives
1MB SVGA Non-Interlaced Color card
14' StarView 1024 NI SVGA Monitor
M'SA Std for 72 Hz Flicker-Free Display)
2Serial, 1 parallel. & 1Game Port
MS 005 5.0 & MS Window 3.0 wjManual
Starkey 102 Keyboord
Hi-Res Serial Mouse
Mid Vertical or Desktop Case

486-50 CADstation

486-33 WINstation

$3629

$2399

LodeStar 486-33 EISA
$3Q7-9~

' .....

Circle 186 on Inquiry Card.

BMBRAM&210MBHD.
32 Bit Local Bus SVGA Color Card
(I MB RAM & Provne 32.768 Colors)

CONTROL UP To·96 PC
FILE SERVERS WITH 1 KEYBOARD
AND MONITOR USING...

COMMANDER
by cybe><

- -

~ -- =---

~:_:.

:

.

• Select via Keyboard
• Dual access up to 250 feet
away <option an
• No external power
• Mix PC, PC/XT, PC/ AT
and PS/2
• "AutoBoot™" Feature
boots attached
computers without
operator intervention
• Shows PC power status

• PS I 2 Mouse support
available
• Each unit accommodates
from 2 to 8 PCs
• Up to 12 units can
be cascaded
• Mounting kit available
for 19" and 24" rack
installation
Dealer Program Available

Cybex corporation
2800-H Bob Wallace Ave.
Huntsville, Alabama 35805.
PC, PCI XT, PC /AT and PS / 2 are trademarks Of
(205) 534-0011
International Business Machines corp .
.__ _ _ _ _ _ _ __ _ _ Fax <205> 534-0010 - - - - - - - - - - - - - 
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Printer Sharing That Maximizes
Your High Speed PCs And Printers
HIGH SPEED PRINTER SHARING
486 PC running at 33MHz into the
Model 24Sll DES
4 Page CAD file : 2.38MB

Print Time per Page·
min:sec

Model 24Sll
2.38MB file
Input Time
min:sec

HP lllSi

HP Ill

HP II

PC Parallel Output

0:40

:14

:27

1:10

Parallel Output via Tran•x LPT-460
Parallel Extender at 460k baud

0:52

:14

:2 7

1:10

PC Serial Output at 115.2k baud

3:26

:52

:52

1:10

These results were obtained in lab tests using BayTech F-Prinl and with LS·IC installed in the HPlll.
Speeds will vary depending upon the application program being used.
*Time between pages in multiple page print jobs, first page print time may be slightly longer.

T
~ ························ *

he Model 24SII DES Data Exchange System,
with total throughput speed exceeding 5.5M bits
per second, is the answer to your need for the fastest,
cost effective peripheral sharing available.
These high speeds allow computers and file servers
to off-load large text and graphic files to plotters,
modems, printers, and other computers at extremely
fast rates.

Outstanding Features:
• 5.SM bps total throughput speeds
• Up to 60,000 character per second parallel
communications
• 46,000 character per second serial communications
(printer sharing)
• Use with BayTech Tran•x parallel extension prod
ucts for data transmission to 46,000 characters per
second over 1000+ feet
• Expandable up to 24 ports
• Up to 8MB dynamically allocated buffer
• Full duplex communication at 115.2k baud for high
speed file transfer
• Device selection while in Windows® or graphics
programs

With more than 1.5 million connections, BayTech
has been serving customers worldwide for over 16
years. For high speed data communications, contact
a BayTech representative today!
Because Resources Should Be Shared

BayTech
Data Communications Products Division
200 N. Second Street, P.O. Box 387
Bay St. Louis, MS 39520
Fax: 601-467-4551 Phone: 601-467-8231 or toll-free

All product or company names are trademarks of their respective holders.

800-523-2702

High Speed Printer Sharing • Parallel Extension • Statistical Multiplexers • Data Acquisition Controllers
Circle 161 on Inquiry Card (RESELLERS: 162).

JULY 1992 • B Y T E

323

POWERTOOLS®
by Lap ine®

• SOx FASTER
GRAPHICS
1

32-bit loc al bus graphics accelerator
with the potent S3 accelerator chip.
Standard on LP-4 33L and LP-450L.

• 30x FASTER ACCESS
New 8MB Cache controller for SMB
per seco.nd data tran~fer. JOx faster .h ard
drive access, available upgrade on ~II [
Lapine Powertools.
'

• 32,000 COLORS!

:

Standard on all Lapine Powrtools.

'
• PROGAMMABLE
KEYBOARD

Brand new microproce~sor based Lapin
101 key programmable1keyboard.
Multiple functions with one· keystroke.
Standard on LP-4 33L a d LP-450L.

• FREE LOTUSWRITE® or
LOTUSWORK® l.<>i»\\'rnit<
Your choice
with any system
purchase:

II


1

I

• 4MB (70ns) RAM
• I 25MB fast IDE hard drive with Cache
• TEAC® 1.2 and l.44MB nappies
*16-bit !MB SVGA card with 32,000
color Sierra® DAC chip
• 14" non-interlaced .28 1024x768 SVGA
monitor by OPTIQUEST®
• 2 serial/I parallel/I game port
•LAPINE 101 key tactile keyboard
• MS-DOS 5.0 and WINDOWS'" 3.1
with hi-resolution mouse
• 280 wall power supply
• FREE LOTUS WORKS® or
LOTUSWRITE® for WINDOWS FREE!

Your choice of dcshtop or mini upright

•
•
•
*

4MB (70ns) RAM 64K Cache
l 25MB fast IDE hard drive with Cache
TEAC® I. 2 and l.44MB nappies
16-bit I MB SVGA card with 32,000
color Sierra® DAC chip
• 14" non-interlaced .28 1024x768 SVGA
monitor by OPTIQUEST®
• 2 serial/I parallel/ I game port
• LAPINE I 01 key tactile keyboard
• MS-DOS 5.0 and WINDOWS'" 3. 1
with hi-resolution mouse
• 280 wall power supply
•FREE LOTUSWORKS® or
LOTUS WRITE® for WINDOWS FREE'

Your choice of clcsl?top or mini. upright

•
•
•
*

4MB (70ns) RAM 64K Cache
l 25MB fast IDE hard drive with Cache
TEAC® 1.2 and l.44MB nappies
16-bit 1MB SVGA card with 32,000
color Sierra® DAC chip
• 14" non-interlaced .28 1024x768 SVGA
monitor by OPT!QUEST®
• 2 serial/l parallel/I game port
•LAPINE 101 key tactile keyboard
•MS-DOS 5.0 and WINDOWS'" 3.1
with hi-resolution mouse
• 280 wall power supply
• FREE LOTUS WORKS® or
LOTUS WRITE® for WINDOWS FREE

Your choice of clesluop or slmulard uprighl

• Same system as above with
$ 1892
8MB RAM and 200MB hard drive
• Caching hard drive controller
$CALL

• Sa me system as above with
$ 1992
8MB RAM ,and 200MB hard drive
• Caching hard drive controller
$CALL

• Same system as above with
8MB RAM, 256K Cache and
200MB hard drive
• Caching hard drive controller

• 4MB (60ns) RAM 64K Cache
• I 25MB fast IDE hard drive with Cache
• TEAC® 1.2 and I .44MB floppies
*I6-bit I MB SVGA card with 32,000
color Sierra® DAC c hip
• I4" non-interlaced .28 1024x768 SVGA
monitor by OPTIQUEST"'
• 2 serial/I parallel/I game port
•LAPINE IOI key tactile keyboard
•MS-DOS 5.0 and WINDOWS'" 3.1
with hi-resolution mouse
• 280 watt power supply
• FREE LOTUS WORKS® or
LOTUSWRITE® for WINDOWS FREE'

• 4MB (70ns) RAM 64K Cache
• l 25MB fast IDE hard drive with Cache
• TEAC® 1.2 and l.44MB floppies
*32-bit local bus S3 graphics accelerator
for 50x faster graphicswith up to
l 280x I 024 resolution and 32,000 colors
• 14" non-interlaced .28 1024x768 SVGA
monitor by OPT IQUEST®
• 2 serial/I. parallel/I game port
*Programmable 101 key LAPINE
keyboard
•MS-DOS 5.0 and WINDOWS'" 3.1
with hi-resolution mouse
• 280 watt power supply
• FREE LOTUS WORKS® or
LOTUSWRITE"' !or WINDOWS FREE'

• 4MB (60ns) RAM 64K Cache
• I 25MB fast I DE hard drive with Cache
• TEAC® 1.2 and l .44Mfl rloppies
*32-bit local bus S3 graphics accelerator
for 50x faster graphics with up to
l 280x 1024 resolution and 32,000 colors
• 14" non-interlaced .28 1024x768 SVGA
monitor by OPTIQUEST®
• 2 serial/I parallel/I game port
*Programmable 101 key LAPINE
keyboard
•MS-DOS 5.0 and WINDOWS'" 3.1
with hi-resolution mouse
• 280 wall power supply
• FREE LOTUS WORKS"' or
LOTUSWRITE® forWINDOWS FREE'

Your choice of clcsl?IO/> or stwularcl u1>right

Your choice of clcshtop or slcmdarcl upright

$2542

2192

Your choice of cleshlop or s1a11clarcl uprighl

• Same system as above with
8MB RAM, 256K Cache and
200MB hard drive
• Caching hard drive controller

$2292

$2592

• Same system as above with
8MB RAM, 256K Cache and
200MB hard drive
• Caching hard drive controller

$2542

• Same system as above with
8MB RAM, !56K Cache and
200MB hard drive
• Caching hard drive controller

$2942

4MB X 9-BONS SIMM-PC _
4MB X 9-70NS SIMM-PC
4MB X 9-60NS SIMM-PC _
\MB X 9-\00NS SIMM-PC
\MB X 9-BONS SIMM-PC
\MB X 9-70NS SIMM-PC _
\MB X 9-60NS SIMM-PC
156K X 9-\00NS SIMM-PC 

156K X 9-BONS SIMM-PC
156K X 9-70NS SIMM-PC
156K X 9-60NS SIMM-PC
1MB X B-\OONS SIMM-MAC
\MB X B-BONS SIMM-MAC _
\MB X B-70NS SIMM-MAC
4MB X B-BONS SIMM-MAC .
4MB X 8-70NS SIMM-MAC .
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·: t to 16MB of memory
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83S87SX\6 16MHZ CYRIX
B3S87SX20 20MHZ CYRIX
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. ~x:Jt7n':11~~"'s~frware
AST Rampag' Plus
BOCA Boaflls
Video Cards
0AJ(-PARAlJ/SE-TRIOEllT
SCALL
Call for resolutions waJJable

UT
1C87~6MHZ IIT
1C87-10\0MHZ IIT
2C87-1212MHZ UT
1C87-10 20MHZ IIT
JC87-1616MHZ IIT
JC87-10111MHZ IIT
JC87·1515MHZ IIT
JC87-33 JJMHZ IIT
JC87-4-0 <OMHZ IIT
JS87SX-16 1611.HZ IIT
JS87SX-10 20MHZ IIT
JS87SX-1515MHZ IIT
JS87SX·3333MHZ ITT
AMD
BOC187-\0 AMO
80C187-11 AMO

WE ALSO STOCK MEMORY FOR ACER, AMSTRAO, ARCHE TECHNOLOGIES, AT&T, AUSTIN, BONOWELL, CHINON, CITIZEN, CLUB AT, COMMODORE, COMPUAOO, DATA GENERAL, OATAWORLO , GATEWAY, GRID , HYUNDAI, INTEL, KRIS, LEADING EDGE ,
MAGNAVOX, MICRO EXPRESS . MIOERN, MIPS, NEXT , r~ORTHGATE, OLIVETTI , PACKARD BELL, POQUET, POSITIVE COMPUTER. SAMSUNGd !LICON GRAPHICS, SMITH CORONA , SUN MICRO, SWAN, UNISYS, WANG, ZEOS ANO MANY OTHERS.

1.215:•922:4G40 fl~ t~JM ; 1·S00:4s7.6937 il. :fFli 1·215:g22·0116

NON-CASH 3% ADDITIONAL AMEX 5%. ORDER TOLL-FREE FROM ANYWHERE IN THE USA OR CANADA. CALL FOR CURRENT PRICES AND VOLUME DISCOUNTS. PRICES AND AVAILABILITY SUBJECT TO CHANGE. ORDER LINES OPEN I DAYS.
MINIMUM ORDER S30.00•USA SHIPPING & HANDLING : UPS GROUND S6.00-AIR S12 .00-COO ADO S•l.OO•PA RESIDENTS ADO 7% SALES TAX•PREPAIO ORDERS CALL FOR CONFIRMATION•ALl RETURNS REQUIRE AMA# AND ORIGINAL INVOICE
RETURNS FOR CREDIT SUBJECT TO 25% RESTOCKING CHARGE•RETURNEO MERCHANDISE MUST BE IN NEW CONDITION ANO RECEIVED WITHIN 14 DAYS FRQM INVOICE OATE•INTERNATIONAL ORDERS WELCOME-APO-FPO ORDERS WELCOME
P.0. 'S ACCEPTED FROM GOVERNMENT AGENCIES/UNIVERSJTIESI FOATUNE 1000 COMPANIES-SUBJECT TO APPROVAL. All MEMORY PROO UCTS ARE THIRD PARTY.

WOR[O\IJiDE"m·yE·CHN0 LOGicESw2;··5 ~~0:'~i~~~·i~~~fc~iiT~~~~~k~4~~a19106
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RESELLERS - VAR - PRICING ON REQUEST

Ta • IULY 1992

WHOLESALE DISTRIBUTORS

--~-

9 Years Of Outstanding Service
to PC Users Around The World!

1-800-438-6039
Network

Monitors

3COM
3C503 Elherlink II/ 5-pack
1S9n9§
3C503TP 10 Base T .................... 229
3C505B Elhernel Plus . . ............. 57!1·
3C507 Elherlink 1 6
.... 279
3C523 MCA Ethernet ............... ..... 269
ARTISOFT
Starter Kil 2mbps1AE2 ...
325/469
Starter Ki1AE3 ... ...... ........ .... ......... 539
Lan Card s 2mbps/AE2
.. 129/199
Lan Car/AE3
.. .......... 229
Central Station
....... 419
NOVELL
Novell Lile 1.0/slarter kil ........ 69/399
Novell Lile Add-on kil ................... 209
Nelware 2.2 5/10 User ........ 49511099
Netware V .2.2·50 user ...
... 1925
Nelware 3 . 11 201100 User 1S991364S
Nelware 3. 11-10 User
......... 1375
Elhernel NE1000/NE2000 ····· 129/155
NE 3200 .......................................... 669
Access Server ............................. 1595
SMC
PC1 30/PC130E ............. ..... ...... 75/99
PC600WS/PC600FS ......... .... 1291209
HUB S·Aclivel4-Passive .......... 249169
Elh ercard s bil/16 bil ..... ....... 1491169
Token Cards bil/16 bit. ......... 3491399
10 Base-T Card s bil/16 bil. .. 1S51205
3608TP 10BT concentrator.. ..... 409'
3106 16 bil Ethernet 10BT coax ... 159
3512TP Elher.10BT cone . 12 port .709
THOMAS CONRAD
TC4045 1614 Token Ring .............. 499
TC6151·11 16 port smart hub .... 679
TC62421TC6242· TP+ ................. 69199
TC62451TC6245·TP+ ..
199/219
TC60451TC6045-TP+ ............ 19111219

Network Software
Lot us 1·2-3 2.3 server .........
. ........ ::559
Lotus 1·2·3 2.3 node ........... ......... 339
Lotus 1·2-3 3. 1 server ...................... 625
Lai us 1·2·33 .1 node............
........ 409
Word Perfecl Office- s user ............. 289
Wordslar 2000 LAN-3 pack ........... ... 259
Peachtree Network Accounting ....... . 489
Borland 0 Base IV Server<3 users ... 795
Borland 0 Base IV LAN -1 user ........ 249
Bor land Quatro Pro V.4 .0 ntwkable .. 319
1 additional use r ............................ 259
1

M~d~~~~t~ ~~~~wg~n1°e~~~~.::::: . ~~~

Microsoft Windows 3 .1 .............. ······-· 9 5
Norton PC Anywhere V.4.5 .. ... .......... 119

~°r~~~ ~~u~~:r~e~:n~:~:~.~-~-~

~~~

.. ::::::
X Tree Nell for Unix .............. ...... 319/189
Proco mon Plus Network 5 pack ·····- 325
Fox pr o Lan 6 user ................. ............ 515
Close-Up Lan 2user/6 user ........ 249/479
Close-Up Lan/16 use r ···················- 609

Software
~~~r~a~i~ak3de

...... ::::::.~~~
carbon Copy)b~ose Up - · ..... 110/109
Clarion ProOeveloper .. .
. 449
Clipper 5.0
........... 489
Corel Dr aw ..
.. 365
Dbase IV 1.5
... 489
Desqv1e w 386
........
.. 129
Foxbase/FoxPro ........................ 195/449
... 299
FoxPro Distr ibution Kit.. ...
............. 309
Freelan ce Prus ....

~~,~;~3c;.;ar~il~~ ·• · ·

............

345/g~~

~~~~; Fcir'W1~~~~s·· ......................:::: :~~

Smart Suiletupgrade ............... 449/339
Microsoft Windows 3.1/Word .... 69/219
Microsoft Word for Windows ..
. 319
Microsoft Excel for Windows .......... 299
Norton Desktop for Windows ............ 94
Norton Ut1l1t1es 6.0 ..... .. ................ 115
Norton AnliVirus ................................ 65
Peachtree Ill Complele ..
.... 139
Paradox V3.5
... . 4S9
O&A 4.0 .....
.... ......... ........... 249
Quallro Pro ....................... ....
... ... 299
Ventura Desktop Publishing ............ 479
Word Perfect 5 .1 ........ .................... 255
Word Perlecl for Windows
259
Words1ar 7.0/2000+ .............. ....259/225

NEC MUL TISY NC
3FGX .................
....... 655
4FC3 ······-·
················· 799
PANASONIC
13S1 /1395 ••············ ............... 3291439
SAMSUNG
Fial WMeMl.4571 ....................... 119
CVB 49!15 Syncmasler 2 E ······-· 269
CVM 4967 Syncmastar 3E ·····-· 299
MAGNAVOX
7CM321 ........................................ 309
CTX
5468/5468NI ...... .
.289/329
.......... 399
3436 Mulliscan .28 .
1760 17" VGA .28 ..
........... S69
543915432 .....
.......... 229/275
NA NAO
90701J/90SOi ...
.......... 1019/1199

Drives
CONNER
120 JOE 3.5
....................... 349
200 JOE 3.5 ....
.. 549
/OMEGA
90 MB ln sider/Transportable579/689
Du al 90 exl ...................... ..
1495
MAGNAVOX
461RSEXTCDw/ sollware .... ....... 399
TOSHIBA
CO 3301 inl/exl ................... 539/639
MAXTOR
7120A 130 mg
.... 369
213 A 210 meg ........................... 5S9
PLUS DEVELOPMENT
Hard Card XL 501105 for AT 298/439
SEAGATE
ST225/ST238 Kil XT ............ 219/229
ST251- 1 42 mb MFM ................. 239
ST 3096A 89 mb IOE ..
..... 289
ST 1239A 210 mb JOE
......... 579
ST 3144A 120 IDE
... 379
FLOPPY DRIVES
360K/1 .2MBl1 .44MB ......... 59/59/59

Modems & Fax
ADTECH MICROSYSTEMS
Dalafax 2400 Modem 9600 Fax .... 99
Exlernally Yours Modem Fax . ...... 139
Smart Con nee I 2400INT w/MNP5. 65
CARDINAL
24 00 INT/EXT ........................... 62/64
2400 INT/E XT w/MNP .
... 89/99
9600 INT/EXT .............. . ........ 249/279
EMERSON
2400 lnl/E xl w/Bilcom .............. 39/49
HAYES
Ullra 144 V.32 .......
. ..... 749
. ......... 599
Ullra 9600 ext ...........
IN ~~r ma 9600 v .32 ............
... 349
Salisfaclion Modem 200/400. 309/409
US ROBOTICS
14.400 HST ext. ...........................469
Dual 14.400 HST exl ....
..... 699
Shared Access Kit .............. ......... 649
PRACTICAL PERIPHERALS
9600 V .42 InI/Ext ......
... 269/279
1.44FX fax/modem lnl/Exl ... 35013S9

Printers

Bulldog's Standard Conflguratlo_n
CANON
LPB4 +/LBP8+ .
. 919/1499
BJ20
................. ............... 399
BJ 300/330 .. ........
....469/599
DICONIX
180si/701
······ 299/439
EPSON
LX810 ....................... ........... .. ...... 155
AP3250 ....
.............. 2 19
FXS50/FX1050 ..................... 289/379
L0570/LOS70 ........
....... 269/435
L01070/L01170 ................... 375/579
L0 2550 .............
..................... 849
Ac lion Laser
.. 6 79
EPLSOOO ..... ........................ ...... 1295
EPL7500 .
. .......... 1839
OFX5000/8000
.... .. .... 1269/2139
HEWLETT-PACKARD
Laser Series 111 /1110 ....... 1549/2599
....... S69/1069
La ser llP/lllP
De sk Jet 500/500c ............. 439n59
IBM Laser
6P/10P
..... 1S25/2S99
OK ID ATA
1S4/380
........ 22 9/219
320+/390+ .........
....... 314/437
321+/391+ ...
.......... 435/595
393+/393C+ ................. ....... 919/999
400/800 LASER .
.... 629/925
820/830 LASER ......... ..... 1249/1295
... 15S9
840 LASER
3410 ..........
.1299
NEC
Sllenlwriler 95
.............. 14S9
PANASONIC
1123/1124i ............ ............. 199/275
1624/1654 .
......... 339/539
21 80/2 123 ..
.............. 175/255
1695/2624 ....
...... 369/379
441014450i
.. 649/1079
4455
........................ ...... 1719
OMS
PS 410/815 ..................... 1529/2949
s ~?~'g Scrip! 100 model 1Op ...... 4699
... 129
Label Pro.... .................
LASER ACCESSORIES
Upgrade for HP Ill 1 mb .... ......... 79
Upgrade· HP Ill 2mb/4mb .. 109/179
Pacific Data 25-N-1
.... 249
Pacific Page PE/PEXL ....... 269/649
Pacific Connect 256K .. .............. 249
Complele Font Library .............. 249
F ont Bank Cartridge 1.5 Mb ..... 269

Mice & Misc.
Microsoft Mouse w/WinCSows 3. 1 ... 1 4 9
Microsofl Ball Point Mouse ......... ... 118
Logilech Fotoman . .......................... 495
Logitech Trackman Serial/Bus .. 69/85
Epson 300C w/ Interface
.. ... 11 'l 5
Logilech Scan Man 256 ......... ......... 269
Sound Blasler Pro ....................... .... 189

INTEL
CYRIX

1MB SIMM sons .
4 MB Sl61M sons ..

...................... 39
........ 139

386-SX/25 w/SO .............. .............. 1525
386·25w/100
........................... 1695
386·33 (64K CACHE) w/100 ......... 1795
486·25 (256K CACHE) w/200 ...... . 2595
Cslf tor other configurations
Free shipping on all Bulldog Systems
prepaid w1lh cashiers check , money order
or bank wire

Video Cards
ATI
Hercules Graphic Slation Gold ... 479
VGA lnlegra 512K .......................... S9
Graphic s Vantage 1mb .....
..... 349
Graphics Ullra w/ 1MB
..... 459
8514 Ullra Plus w/ 1MB ............. 389
BOCA
Basic VGA/S uper VGA ·· ········· 63/129
CARDINAL
VGA 7001732 w/1MB ....... .... 119/139
ORCHID
Prode signer II w/ 1 mb .
.. 1S5
Fahrenhell 1280 degreewilh 1 MB ..289
VIDEO SEVEN
1024i Plus w/512.
............. ... 95
V RAM II 1 mb ......
.... ........... 269
Win . VGA WI 1 mb . . .. . ........ ..... 159

Memory Boards
AST
SixPack+W/3S4KXT
.......... .129
Six Pa ck2S 6w/OKAT
... .......95
o f:~'{'f,~,9" PCw/1 mb ................ 285
Ramque sl 16/32 WOK PS/2........ 199
Ramques18/16w/OKXT/AT ....... 129
ACCELERATOR BOARDS
Orchld TinyTurbo 2S6/Ex1ra. 119/179
Inte l Inboa rd 386PC w/1 mb ... ..... .499

Tape Drives
ARCHIVE
40 Meg lnl/EXI.
......... 239/349
60 Meg w/Conl lnVExl...
......... 579
COLORADO MEMORY SYSTEMS
DJ101 20Meg Int Jumbo ............... 199
DJ20250Megln1Jumbo.
...259
OFA 700 Meg lnl ..............719
MICRO SOLUTIONS
40/120 Backpack.
............. ..365
80/250 Backpack.
........ 429

BULLDOG

······· 199
.... 119/129

3S7·16/20 / 25
.. . 155
387-33 ·········
................... 159
387·SX16/20
...... 991109
287XL .....
............. S5
387·40 ... ... .... l.IE'AioFiY- ............. 199

We guaranlee all of our Bulldog
Systems and bundle each one with a
Dual Floppy Drive • Super VGA Card
with 1 Mb RAM (1024x768)•14"
Color VGA Monitor (1024 x 768) •MS
DOS 5.0 •MS Windows 3.0 •Mouse •
1 year on~slte warranty!

610 Industrial Park Drive
Evans, Georgia 30609
PO Box 211043, Martinez, GA 30907
OPEN weekdays: 6:30 a.m . to 6:00 p.m.
(706) 660-7364 • FAX (706) 660-7356

Chips
387 -33 ...........
387·SX16/20 ...

Bulldog Systems

COMPUTER PRODUCTS
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ALL SYSTEMS INCLUDE:

• 4MB RAM on 32MB
Motherboard
• 2 Serial, 1 Parallel,
1 Game Port
• 2 Floppies, 1.44 &
1.2 MB (3-1/2" & 5-1/4")
• DynamicScan, Super
VGA Monitor .28 DOT,
1024x768, Tilt & Swivel
• lMB, Super VGA Card
• 101 Keyboard,
Non-Click or Click
•Min. 200W Noiseless
Power Supply
• 8 Expansion Slot
• Windows 3.1 and Mouse
(2600DPI)

486-50MHZ
256K Cache
Run Faster
Than 200MHZ

•
•
•
•
·•
•

DX 486-50MHZ, 256K Cache, AMI.. ................ $1,795.00
DX 486-33MHZ, 256K Cache, AMI.. ................ $1,495.00
DX 486-33MHZ, 256K Cache, MR ................... $1,595.00
DX 386-40MHZ, 64K Cache, AMI.. .................. $1,195.00
DX 386-33MHZ, 64K Cache, AMI. ................... $1,095.00
SX 386-33MHZ, 64K Cache, AMI .......................$995.00

OPTION:

Non Interlaced DynamicScan 72 SPVGA Monitor.
1024 x 768, .28 DOT, 72HZ, Add ............................... $49.00
HARD DRIVES: - Call For Best Price
40MB 60MB BOMB lOOMB 120MB 300MB 600MB l.2GB
25MS 17MS 14MS 19MS 14MS 14MS · 14MS 14MS

Windows
Accelerator
32K Colors

• Hard Drive Caching
Card W/4MB RAM
• Speed Less than .4MS
• Expandable to 16MB "-.....

~

Less Than .3MS
W/IDE2MB
Cache Card

$3,289.00

• DynamicScan 72HZ,
Flicker Free
• .28 DOT, 1024 x 768
• Tilt and Swivel

RAM
• Norton SI test higher
than 300

I

• Windows and C a r d /
Accelerator
• lMB VGA RAM 32K
Colors

• 16MB, RAM with
256K Cache
• Controllable ISA BUS
• Controllable Each Add
on Cards
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The Best Application
for File Server, CAD
Station, Graphic Art,
Data Base

• Click or Soft Touch
___.::::.;--- 101 Keyboard
• Choice of 7 Styles

486-50MHZ, DX
256K Cache ....... $949.00
386-33MHZ, DX
256K Cache .......$619.00
386-40MHZ, DX
64K Cache .........$309.00
386-33MHZ,
64K Cache .........$289.00
386-25MHZ, DX...$198.00
386-33MHZ,
64K Cache, SX ... $228.00

Teac l.44MB ...... .$51.00
Teac l.2MB .........$57.00
JPN l.44MB ........ $52.00
JPN l.2MB ..........$58.00
HARD
DRIVES

Maxtor ................ ..CALL
Seagate ................. CALL
Conner ..................CALL
Western Digital .. .. CALL

Sunshine DOT .28,
1024 x 768 ..........$269.00
Sunshine N.I. SPVGA
Monitor ..............$339.00
DynamicScan .28DOT,
1024 x 768 ..........$289.00
DynamicScan N.I.
SPVGA Monitor.. $389.00
NEC 3FGX .........$639.00
NEC 4FG ...........$769.00
MODEMS

GRAPHIC
CARDS

CASES & POWER
SUPPLIES

Trident, lMB .......$69.00
SpeedStar Stealth,
lMB ...................$249.00
Renoir Hi Color,
lMB ................... $189.00
Tseng Lab, lMB RAM,
32K Colors .........$119.00

AT Mini Tower
W/200W .. ............. $66.00
AT Medium Tower
W/200W ...............$98.00
AT Big Tower Case
W/230W .............$149.00
AT Baby Desktop Case
W/200W ...............$89.00

We Offer Any Custom Configuration.
Lanstic. Novell Lan System.
All Systems Include The Following
Software Package That Even The Novice
Can Use.
•Easy Menu
• Word Processing
• Lotus Tutor
• Data Base
• Bible
• Real Estate
• Accounting
•Variety of Games and
Educational Programs
• DOS Tutor

& FAX

Int. 2400 MNP ....$49.00
Int. FAX & Modem
9600/FAX S/R .. ....$79.00
Int. 9600
Modem ...............$299.00
Ext. 9600
Modem ............... $329.00

•Built in FAX, Modem
•Scanner• l.44MB
Floppy Drive, Printer
Port, Serial Port
Complete........ $2799.00
MISCELLANEOUS

Memory ................. CALL
Printers ................. CALL
AutoswitchFAX/Modem/Voice...CALL

SALES/ORDERS ..... 314-423-0044
FAX .......................... 314-426-4014

EXPORTING ........... 314-428-7734
TECH SUPPORT AND RMA
1-800-"DYNAMICSCAN USERS"

Test a DynamicScan System yourself with
a 30-day money back guarantee.
With the purchase of any DynamicScan
System, you will have access to unlimited
technical support with our "800"
DynamicScan Users Number.
Warranty-1 Year On-Site Service to most
locations.

DynamicScan
10824 Page Avenue
St. Louis, Missouri 63132

Circle 192 on Inquiry Card.
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4 MEG MODULES
mmPAa For 386SX,
386S, 386·20, 25, 286E.

2MB MODULES

for model 50, 50Z, 55SX, 60, 65SX, 70,
35SX, LS, 40SX. Specify Equivalent port# 6450604, 6450608,
30F5360. We guoronlee compatible

$

to port # 's. l year warranty

9 4 eac

Specify Equivelenl port # 113132·001, 118690·001, 112534·

h

001. Wegoronteecompatible
to por1 # 1s. 1 ye cr woronty.

[hp]

SYSTEMS
8088 XT 1 OMHZ: W /640K MEMORY
Hord drive, 360K Roppy, Por·Ser-Clock, 12" Amber Monitor,
101 Key Keyboard. 6 mon th warranty.
COMPLETE HARD DRIVE SYSTEMS:
30MB· $449 40MB·$499

.,.,, ....

'fiOR~:.¥1 j
~• j

$300.00 from our competitors.

$99

$99

CURRENT VERSIONS

MONITORS
12" GREEN
MONOCHROME
Tiit & Swivel Base.. .... .

_

$~~::::

ACCESS
TIME

SIZE

YOUR
COST

INlERFACE

20MB
65MSec
MF M
21MB
65MSec
IDE
44M8
28MSec
IDE
40MB
2BMSec
MFM
BOMB
I BMSec
IJE
2BMSec
MF M
BOMB
22MSec
IDE
105M8
120MB
I BMSec
IDE
200MB
I BMSec
IDE
330MB
I BMSec
IDE
(All Hard Drives have a 1 Year Warranty)

HAND SCANNER
400 DPI. lo Polette soflware fo r sca nning,
flJarstekl 5"drawing,
edi ting, painl ing, a nd printing.
FREE OCR INCLUDED!

YOUR COST $89

Bae,.,
r-t

5 Year Wananly

Boca Modem 2400 Baud
Hayes compalible; supports extended AT

l ·i#'i#·l ·l'4.MI 1 11 Command Set. Comm l ·4 & IRQ 3-5 & 7.

8CCR

TAPE BACKUPS

(Tl.)WANGTEK

IDEHD/Floppy 39. 00, 16BitHD&FLOPP'I' 1:1 39. 00, 8BitHDon1y49. 00
FORFLOPPYS: SuperFl.oppyControls l .2, 360K,720K & 1.4dDrives 49..oo

intel ,.

MODEMS

5 Year Warranty

99. 00
v .42 BIS MNP5
129.00 O n board speaker, software & telephone cord.
Internal $49 External $79 Ho.dwo<O oddS30
209. 00
229. 00
269. 00
Boca Fax Modem
3 39. 00
299. 00 l ·i #'i# ·l ·lll.MI *II Send & receive 9600 BPS fox & 2400 BPS
14.4 Baud V.32 lfo
3 99. 00 Modem. Hayes compatible. On board speaker.
6 49. 00 Mirror foxsoltwore. Port oddre11 Com l·A.
$8 8
Add $200
0
0
1 , 195 .

COPROCESSORS

14" VGA ............ 1024X76B................. l.2B Doti............ ...$27 9. 0 0
14" VGA .......... 1024X768 ......... (Non Interlaced).... ........ $349. 00
VGA CARD.......... 256K Exp IMEG...
.. ... $79. 00

s-c·a·n

PART#

HARD DRIVES
&?seagate
c::::.:NER

CONTROLLERS

:!: ~g:~/TfL~:4~~r_s~~EE~i41 D;;iC ,,,,,,

li«ft~(·)

~ . ,

Nev·20M8
Nev·20M81
Nev·40M61
Nev·40M8
Nev·BOMBI
Nev-BOMB
Nev· l 05MBI
Nev·l20M81
Nev·210MBI
Nev·330MBI

We hove thousonds in stock
FOR SALE BELOW DISTRIBUTOR COST!
' <;) i
UST 5495.00 eo
...,,._.._.,,
DEALERS WELCONE

$8 9

Ut~i!ySoftwore .

' ' " ,,,,, 2Meg $149 4MEG $19~ 8MEG $399

I I' II .==:. 1 /

This is not a misprint! These are the e xact some ones selli ng fo r
over

ASr Advon!oge/2 for PS2, 50or60. 2 ·BMEG,Super Pock

.

SOFTWARE
WORDSTAR 6.0 or 2000 REL. 3.5
----..

LASERJET 2MB

PACKARD

MI MOIY BOARD 2MB bdl, llD,llP,111 &C""""" L8P811, llR, 11. {Sl'ECIFYI

~

~

HE WLE TT

$198 each

I
I
In Touch with Tomorrow
I
2 MEG MODULES
TOSHIBA 2 MEG
I
modules for l 200XE, 1600,
3100E, 3100SX, 3200SX, 3200SXC, 5 100, 5200, 8500.
I
Specify machine. l year worrcnly.
I
$109
I
I
COMPUTERP ERIPHERALS.INC 2MEG for 286 &386's I
I
16 Bit. 2M6 expandable lo 4M6. !Uses 1M6 x IDips) Works with IBM AT,
I
386 ond compatibles. Expanded, Extended, A.0 Lim compatible.
I
2MEG $89 4MEG $159

$

List $999.00
YOUR COST
3 79
DC2000IAOMB) 13.•• DC300XLPIA5M6) 17. 00 DC6150 20."

3M

~

803868ASED MACHINES:
80387-1616MHz 149.••
80387·2020MHz 179. 00
802868ASE DMACHINES: 80387·25 25MHz 189. 00
80888ASED MACHINES: 80287·66MHz39, 00
80387·33 33MHz 199. 00
00
8087-SMHz,54.
80287-88MHz49. 00
80387-SXI6 1 24 ...
8087·2 8MHz79. 00
80287-10 I OMHz89. 00 80387 .SX20 144...
00
00
8087·I IOMHz 129· 80287-XL 99.

60 MEG Wongtec 5099EN24 drive,
6.5MBper minute, PC 36 Controller,

Menu Driven Soflwcre, Easy installation, DC 600 cartridge

FLOPPY DRIVES

J... MITSUBISHI

360K Full HT5'h "
360K V2 HT 51.'4 "
72CK3V2 11

$19
$39
$29

l.LNBJ'h"

$S8
$S9
$S

EPSON

l .44MB31h"

1 year warranty

51h " Brockels

WE STOCK WHAT WE SELL•••OVERNIGHT DELIVERY AVAILABLE. CALL NOW!
mmPAJZ

COMPAQ
EQUIV. PART#
113012·001
118688·001
118689·001
118700·001
118690·001

5 9 ,00
5 9 , 00
109. 0 0
99 ,aa
1 9 9 ,ao

IMS· 2MB BOARD
2MB BOARD
lMBKIT
4MB·8MB SOARD
4MSKIT

108069·001
108069W7l
108071·001
108070·001
108072·001

299 . 00
3 4 9 ,aa
114. "
5 45.aa
2 5 9,ao

lMBSOARD
AMBSOARD
lMSMODULE
4MBMOOllE

113633·001
113634·001
113646·001
112534-001

DESKPRO
386/20, 25, 286E

lMBMODUlE
dMBMODUl.E

113131·001
113132·001

129."
2 69."
7 9.oa
2 09. 00
5 9,oa
199. 00

DESKPRO

lMBBOARD
4MB BOARD

113644·001
113645·001

1 29. 00
279."

115144-001
116561·001

128. 00
39 9 ,aa

MODEL
DESKPRO 286
DESKPRO
286N, 386N,
386SX/20
DE SKPRO
386/16

I

In Touch with TOfOOmlW

MEMORY
MEMORY
ADDED
512K KIT
lMBMODUl.E
2MBMODutE
OK SOARD
4M8MODU.E

DESKPRO

3B6s

386/20E/25E

DESKPRO
2MBMODULE
386/33, 486/25/33/33t 8MB MODUlE
SYSTEMPRO

32MBMOOULE

YOU!!
COST

295 0 . 0 0

116568·00 1

512K KIT
INTFCBD
EXPBD
YABKIT

2Nf.G
lMEG
2MEG

T2000SX/TIOOOLE

2MEG

T2000SXE/2200SX
T2000SXF./2200SX
T2000SXE/2200SX
T1200XE
Tl600
T3100E
T3100SX
T3100SX
T3200
T3200SX
T3200SX
T3200SXC
T3200SXC
T5100
T8500or
T5200& T5200C

119. "
169. 00
114. 00
1 7 9 .aa
3 0 9 . aa
6 09.aa
1 79, aa
3 0 9.00
619 . 00
109. 00
109."
109. 00
109,aa
195.aa
195,aa
109 . aa
1 9 5 . 00
109. 00
2 09."
1 09. 00
109, aa
4 1 9. 00

PC18·PA83\6U
PCIB·PA83 \7U
PC·PA8314U
PC.PA8315U
PC.PA2000U
PC.PA2001U
PC·PA2002U .
PC\ 3·PA8306U
PC8·PA8302U
PC9-PA83401 U
PC15·PA8308U
PC15·PA8310U
PC6·PA7137U
PCl 2·PA8307U
PC 12·PA8309U
PC19·PA8318U
PC19·PA8319U
PC7·PA8301 U
PC10·PA8304U
PC10·PA8313U

4MEG
BMEG

T2000SX/ Tl OOOLf

YOUR
COST

4MEG
8MEG
2MEG

2MEG
2MEG

2MEG
4MEG
3MEG
2MEG
AMEG

2MEG
4MEG
2MEG
2MEG
8MEG

11 9.
409. aa
149, aa
149,oa
3 3 9 , aa

110235·001
110237·001

512KKIT

IMB
4MB

117077·001
121125·001
121125·002

LTE/286

!MB BOARD
4MBBOARD

117081·001
117081-003

PORTABLE

lMBKIT
INT"FCBD
4MBBOARD
AMB EXT BRO

107651·001
107707·001
107653·001
107654·001

79. 00
3 1 8. 00
169.aa
129 . 00
469. 00
469 ,aa

lMBMOOULE
Y.-\BMODULE
4MBMODUlE

118303·001
118304·001
118305·001

1 29. 00
179. 00
349. 00

ORDERS ONLY

800-982•2925

COST

30F53"'l
79F0999
79F1000
79FIOOI

6'50603

2MBS~

6450604

AMBMODUlE
1·8MBBOAR0
lMBSIM.M
2MBSIMM

34f19J3/87F99n
1497259/6450609

2M8S~

6450608

lMBMODUIE
2MBMOOUIE
4MBMCX)tJ[E

64.5037S
6450379
6451060
6450129
3AFJOn
34F3011
6450902
6450128
64501 30

6450603
6450604

8MB
2· 14MB80ARD
4· l6M880ARD
2...

,....

57SX,90,9S,P75

4.0 UM COMPAUBLE. CONVEHOONAL, EXPANDED & EXIENDED MEMORY.
SUPPORTS OOS, 05/2, UM/ EMS & E£MS

DESCRIPlTON
256X9
IMEG X 9
AMEG X 9

150NS

120NS

1.20
1.9 5
.9 5

1.45
2. 25
1.05
3 . 95
3.50

l OONS

1 . 65
2.45
1 . 10
4 . 45
3.85

SON S

2.95
1.15
4 . 95
4 . 10

All PRICES FINAL. Trodemorks ore registered •

wi~ 1hoi' " "'"""Co.'•. 386, "" 287, SX,
~' ttodomotk• oflotol Co••

l OONS

SONS

70NS

60NS

9 , oa

14. 00
38. 00

17.aa
39. 00
1 39. aa

26.aa
44.aa
149. 00

2 9 ,aa
49,aa
1 59.00

HEWLETT
PACKARD

LASER JET MEMORY
MEMORY

70NS

60NS

MODEL

A00£0

HP!l&llD

1MBMODUlE
4MBMODUlE
2MBMCX>l.AE
41'-\BMCO\.JlE
IMBMODUlE
4MBMODUIE

HPllP

1 . 45
5.4 5
4.45

5.9 5
4.95

HPHISI

TERMS:

WE ALSO PURCHASE EXC ESS
INVENTORY! FAX OR CALL

11 9 .aa
38.aa
9 4 .aa
1oe,aa
2 0 1.aa
4 11.aa
59, aa
94. aa
119....
349.00
59. 00
94.aa
94.aa
91. 00
1 29.aa
229. aa
461,0CI
351. 00
411 . 00
11 ,_...
199....
469.aa

120NS

(h~

RAM CHIPS (DIPSJ
DESCRIPTION
6 4Xl
64Xd
256X1
256X4
lMEGXl

I
I
I
I
I
I
I
I
I
I
I

SIMM MODULES

NOSURCHARGE FORMC/ VISA

HOURS: M·F 7:00·6:00 PST, SAT10:00·3:00 PST

YOUR

EQUIV.PART#
92F9935
30f5348

512KKIT
2MBKIT
2MEG
<MEG
BMEG
lMBSllo/M

40SX,5SSX.6SSX,3SSX,351S
.S0,50Z,55SX&60,65SX
35SX,lS,40SX
70·E61,061,121.P70
70·A21A61,B21,861
80·041
00·11 1, 121,311,321
80-A2 1,A31
3SSX:l5&40SX
All70s&BOs

1nt•motioooloid•n•hippodDHLo1AiiMoil

TECHNICAL/CUSTOMER SERVICE/ORDER STATUS:
(7021 294·0204 FAX (7021 294· 1 168

IBM

2MB

50Z&55SX,6SSX

Ml~ port ~~0~~~~~,;~~r~;N:r~;~~g;~~~· 3•d party.

You con Fax orders over also

MEMORY
AOO<O

8M8

OK-PP. " 2MEG·16P. 00 4MEG-249.00 BMEG-~9p,oa
BRAT 90 • SAME EXCEPT USES SIMMS ADD 20. 00
BOCAaAM/ 2 PLUS
16 btT MEMORYfOR All IBM MCA SYSJFMS. DOS & OS/ 2 UM EMS 4.0SUPPORT.
2·8 MS USES 1MB SIMMS. 21r18 $ f P44MB $27P BMS $44P

1M8MODULE
4MBMODUl.E

PS/2MEMORY

lAOSX&NJJSXL.APTOP

5 YEA R WARRANTY

80286 & 386 AT MACHINIS · BOCA AT Pl.US {BR AT 80) OK·BMEGBD.

00

==== ~ =
IBMP5/2MODEL#
?5/1,386SX
30·286

BOCA MEMORY BOARDS

l l H l l ·H M I H

38."
1 49.00
249. ..
11 9.aa

Sll/286

SLT/386

TOSHIBA
EQUIV. PART #
PC.14·PA831 1U
PCl4·PA8312U

107331·001
107808·001
107811·001
107332·001

l TE/386

386

TOSHIBA MODEL
Tl OOOSE & XE/LE
Tl OOOSE & XE/LE
T2000SX
T2000SX

- - -----

MEMORY
MEMORY
ADDED
!Mffi

BDCl=I

COMPAQ PORTABLES & LAPTOPS
PORTABIE
Ill

TOSHIBA

I

MC, VISA, AE, a:>D ~SH .. ~ET
Purcho 5eoc-den I.om Universihes

~

No tofood• 0 1 m hong"

9 9 . 00
149. 00
109.aa
169.00
79.aa
2 2 9 . aa

[ffij 1iiiiO
~

•Best prices on !.Clme item, under !.Clme terms.
PRICES SUSJECT TO CHANGE
SHIPPING: UPS (Min. $8.251 .

Fo~r':nlo~h!f;7~r;;':~~es
20% ''"ockiogFoooo ,.f,,d•wilhio 30do,,

COST

N/A
N/A
NIA

IAo#]
~

YOU!!

H.P.
EQUIV.PART#
334448
334458
3347SA / B

6 84

oil~ 30 do". WARRANlY REPIACEMENT ONLY

•

Wells Road, Boulder City,
Nevada 89005

I
I
I

I

~----------------------------------------------------~
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Circle 172 on Inquiry Card.

POWER to SHARE
with Printer Sharing Solutions
from Buffalo Products
Now your work group can share expensive printing equipment. E.ach member
of your team can have access to the maximum printing power of the whole
group. Using Buffalo Products peripheral sharing devices, each PC can be
connected to all of your output devices. Expensive, high-powered peripherals
(like high performance laser printers and plotters) can be shared by everyone.

-~

~.!..~ i
_- ;E-:~

-

Advanced Features + High Quality + Low Cost - Industry Leader
Buffalo Box Features:
Pop-up Menu &Windows Option
Easy Installation & Use
Rapid Data Transfer
User Upgradable Memory
Reliable Automatic Switching

SL

Model

I

SL

6 Ser/4Par

SLP

8 Par/2 Ser

HXS

4 Serial

HXM

2 Ser/ 2 Par

HWP

5 Parallel

HXP

4 Parallel

HCP

2 Parallel

AS31

4 Parallel

I AS41
I

Ports

AS81S

5 Parallel
9 Ser/ 1 Par

Circle 399 on Inquiry Card.

PCs/
Printers

Memory
Available

Any
Combination
Any
Combination
Any
Combination
Any
Combination

256KB-4MB

3/2, 4/1
2/2, 3/1
1/1
3/1
4/1
8/1

256KB-16MB

256KB-4MB
256KB·16MB
256KB-16MB

256KB-16MB
256KB-16MB
None
None
None

Priced
From

No PC RAM Memory Required
Toll-Free Application Consulting

$595
$595
$295
$295
$295
$245
$225
!i175
B195
579

Toll-Free Technical Support
45-Day Money-Back Guarantee

BUFhfLO®
US and Canada Toll-Free

(800) 345-2356
FAX (503) 585-4505
Buffalo Products, Inc.
2805 19th St. SE, Salem, OR 97302-1520
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PS/1286, lB&SX
218
92F993S ........ ......... . . . . . S99
PS/230/286
S12K 30FS348 .... ... S3S 2M8 30FSl&O ......... S99
PS/l 3SSX; IS, 40SX, SOI, SSSX; IS, 6SSX; IS, 70
1M8 6450603 ......... SS1 218 6450604 ........ S89
PS/27D-A21;A61; 821; 861
2M8
6450608 .............................. S99
PS/Z 3SSX; IS, 40SX, SSSX; IS, 6SSX; LS, 34FlOXX
4M8
34F2933 .............................. S169
PS/2 3SSX; LS, 40SX
818
6450129 .............................. S349
PS/l 90, 9S !Install In pllrs>
4M8 6450128 ....... S169 BMB 64501!0 ....... S349
E1Panslon bOarlls f'orsoand60
2-818 ft/2118
1497239 .............................. S269
EJpanslonboudsforallmodels7Dand8D
M4M8w/2M8
34F3077 .............................. Sm

Compaq
Oes1Pro386·20,20Eand2S
4M8 Module
111112-001 ........................ S189
4MB Board
113645·001 ......................... s2s9
Oes1Pro386S/16
4MB •odul1
112514·001 ......................... S189
4M8 80lld
113634·001 ....!................... S289
Des1Pro 286", 386N, lB&SX/20, l86/25M, 486/llM, 4861/
2s•, 4861/161; snProlT, 4116$1/lSS; l86/25S; POrt486C
2M8
118689-001 .......................... S99
4M8
118690·oOi ......................... $169
OISIPro 1861, 4861, mttmPrO l Tll2·811 llp. Board>
a SO<let ard w121a 129160+118688·001 ............ Sm
oeslPro l86/l3~ 486/ll~ s1sttmPro
6 SOiie! Brd 11/2118 116S69+11S144·001 ............ S389

1618 ZA4200M8 .... S699
aravo 386-5~ WS/286, 386
218 SOOS10·002.... SB9 4M8 SOOS10·00B.. S179
Premium 386/25; 33, Premium II 3B65X./16; 20
1M8 ft/WPS
S00780·003 .......................... S69
Premium II 3B65X/20 and 386SX/16
4M8 W/WPB
S00780·004 ........................ S169
An Premium and Braro 486 Models

8M8 11/WPB

S00780·001 ......................... S3l9

Hewlett-Packard
Vedu OS/16S; 20P~ RS/20PC; lSPC, 20C
4M8 Kit
01542 or 1642A ................... S179
vem 3B6/16N, 386/lON
2M8 02406A ......... S109 BMB 02404A ......... Sl29
Vedia 486 PC nastall In Pairs>
BMB 021S2A ......... S359 4M8 021S1A .......... S179
vectn 386/2S, 4116/25T. 33T !Install In Pairs!
2M8
02381A ................................. S99

NE C

118 .............. S79
418 ............ S169

Compaq

Sll/Now! avallable for:
ol' HPES2S6/12& ES/S
" Epson EqUlty le & II+
ol' ISM Orlglnal AT & XT /2S6
ol' AGI 1BOOA,1800B &1SOOC
ol' AST Premium 286; Bnvo 2S6
" Compaq Portable Ill, DeskPro 2S6
.... NEC PGWerMate 2S6+ & Portable+
ol' ISM PS/2 25/2S6, 30/286, 50, S0Z. 60

·PC l•!lldll Oct 29, 1991

20MHZ SX/NOW! •••• $309
25MHZ SX/NOW! ••••• $359

SIT 286; l86

Htllltlt·PacbrdLHarlttllP,111, lllP, 1110
218 l34l58 .......... $123 4MB 334778 ---- $195
IMll!llt·P.Wrd tawrJel 11 allll llD
218 334448 ---· $125 4111 l34458 __,,, 5195
llflltellPacbrdl.ISlfJelDlsl
1M8 C206!A ......_ $S9 11118 C206!A - · $1!9
1U1 LlSlf 4029 All_,
2118 1183!34 ,,,,_ $129 418 1185535 __ h89
CllollBP·4
1118 563-2230 ...... S179 311 P~ II/A ···-· $2.!9
l:>llOl IBP·Bll, 8111 and BllT
. 2M8 S65'1880 ...... $129 11118 Pll Nil ......... $219
l:>llOl IBP·lll Ind 8111 Plus
2118 563-2350 ..... $249 118 56H3&0 - $299

- R l•8,G,8D,8Y
1MB

IB·810 - · $149 218

18·820 - - $199

PmSollk USOI and U20
2118

IX·P041 ....... S129 4111 P,J 11/A ---·$211>

l'DllllllaPqeLIStr6

2118

15Hlll090 .. $129 11111

lS6-llB0100 .. $199
OtilalerlDO
. 1IU 70014701 _ $19 218 Dll l'U/A ... $129
TIDS-llkn>Lasef andll
1111
2555719-0DDI · · - - · - - SIS
!p$Oll EPl60DO
,
M 185401 .......... $129 -8 Pl II/A ........ $199

218 ............ $129
418 ............ S199
118 ............ s12!
4MB ............ S289
2Mll ............ S209
4M8 ............ S289
118 .............. S99
41118: ............ sm

Dell
1M8 ............ S109
2MB ............ S1S9

Pl NIA - · $169 41111

Pll N/A - - $258

Toshiba
T10005E;lUE, 2000SX;SXe,2200SI

TllOOXE, 1600 and 3100E
moosx, 32oosx and sxc
moo

moos1
TG4005XaadT6400

moo
TS200; TS200UndT8SOO

zenith

318 ............ $199
4118 ............ $449
311 ............ $199
4M8 ............ $1!9
2N8 - ........ $199

we Also Have Memory For
zeos . Sanyo , Everex ,
Packard -Bell, Tl , Apple,
Sharp, AT&T, Pa•HllSOnlc:,
Tandon, Epson and Morel

NEC
Pro5peed 286
ProSpietl l86

2M8 ............ S109
218 ............ s109
418 ............ S169
318 ............ $169
ru ............ s209
m ........... sm
218 ............ S209
4MB ............ S349
8MB ............ $739
2M8 ............ S'IQ~
218 ............ S109
8111 ........... Sm

418 ............ S169
8111 ........... tm

IBM
uosund111ux

2M8 ............ S1l9
418 ............ S259
l!MB ............ S479

llaStll!Part3865Und SIC
~s!lri.'°rt 3865X
!Upll!Port S)(;l86t; SltmsParl
SlllOnPOrt 286; 2861
SllQenPort me; SHmsPort
TllrtlosPOrt 386; 186f

2MI ....,....... S1B9
'4M8 ...........,S259

2M8 ............ S129
2M8 ..........,. S129
2MB ............ sm
118 Ill ....... S109
418 ............ sm
1!118 .............. 589

or FAX fotu order!

1-714-588-9872
International Orders

1·714-588-9866

sac1=11
lfESEA/fCH

INC

Bacallam AT PIUS 2-BllB memary llOard !Of 286 & 386 IBM
compatllJIKmCll!aesnM1191111tollMHI. PrOlldl!IDGl!ft·
- . upandttt(UI EIS 4.01 and/or utfltltd ........,.
Also sapports 05/2.
•12111 .............. _, $189 •16111 .............._. S349
11111118 ·--- $~it ••18188 - - - $419
8acabm AT l/D PIUI 2-Ull - · ....... AT Plls
-1sarta1a11111pmllttport.
•1218 .........._
, $199 •111111 -·------- $219

F«Ustllblest•ad1ls:
• conggq 51.T, m, IT! 1111andl'lft.48f<
• Tosllltll T'ICIOCISll/11/lE, T1l!llJ; xi) T1600, 1200051; Sit,
moo; mooo, mom, moosx, moo, moo

• Ztnll!I SUpersPOrt, - · •IPOll.SlmsPOrt
NII!~
• 5'arp 6220, 6641
• ASTPr-

•

• nrmlll!m 2000, lODO

All Megahertz Modems Include:
Ellf lmtallatlOll lllttl llhlstrat!d 15er's galdt

.,,.,,1y

Full 5·"" •
and IDU·lnt lodia1ca1 SllJlporl
OltalDGUIUnkatloos..-rt

--IJ,ltOllt

-·--·

Wl<VCA 640d8018- ----- - - - - - - · - · $69
$Uper VGA S1ll 1024J76816 IO!or ··--------.. S119
5aJMr ~ VCA 1Ml 102"718 l51
or 140IA80 In 12,7&0 cotor !Of ~dto lmitlaa ....~-- $159

Full or Utt 11ap1u
111111 •""1hlaafo.dlallq
eqalllat!on
400bps-llKludl: ....- ...._ _ _ ,,__ ___ S149
Y.WV.42bb Madems •ISO lndllde: .................................. $210
9&00llps 5elld/111ttlH FU MOdems •I'll ln<IUdl: _,,.......... $319
U"""'31 POcltl MOdfms !Of any 152.12 9ilfl sartal port

ATll0 •/2 Slfllt & 1 pmttet · - - - - - - - - - - - SS9
MCA 1/0 1112-& 1 panllll
S119

Z400bps •llNP 5 ·-------------- --·-··· $229
980ftpS fll/2/IOOllps- - - - - - - Sm

!p$GllA<UollaSlfl~EPl-IOOO

211

Data Traveler
Add • 11.lrd drl11 to 1our desltw, laptop or notebool Pt
connects to parallel port on srstem running DOS 3.S or better.
5218 .................... S499 10SM8 .................... S669

Grid
14SOS1
1soo senn

Ultraltlt 28&F; Ill, SI/~ 51/20

QJJc~WJ0C?£7

BOllB .................... S499 105• .................... SS39
IBM PS/Z lad 60; 6S; 80; 90 & 9S lntem•l SCSI •/C"1troller
11318 .................... $849 1S918 .................... S919

AST

True multltasklng, background opera·
tfon fol Windows 3.0, OS/Z. and 386
so1t1me. SX/Ninll lmprom system
performance by up to 350%.

Kingston Technology corp.•s SX-Now!
Is tne undisputed performance champ.

01.50c;rn~J@
Data Master

RJm00

IBM PS/2 Mad SO & soz Internal IDE ortve •!controller

P011e1111at1 286/12; Sl/16 and Sl/20
2• lilt
OP-410·8103 ......................... S99
POllermate 386120; 2S
218 APC·H6S5 ...... S3S9 8M8 APC ·H656 ..... S899
POll!!111alt 386/33E and 486/2SE
2M8
OP-410·S101 ........................ S219

'U'Wu 'Ir. 1 ?Jf;)iil tlffi\~~ ~ ~l!J(3;;(
r@ij(lill Ir· '.3/,V ~ 1l)i1JIJ!l

• Intel or Alll CPU • E1pand CACHE ta 128Kb/2S6Kb •
•AMI BIOS. Expand to 3218 using SlllM'S. Bab! Footprint.
25MHz 3S6SX ...................... ..
Y ....... $299
33MHZ 3S6 64Kb CACHE ..... ~
, ' ..... $479
40MHz 386 64Kb CACHE ..... 7: • · ;:\ ... $5S9
33MH2 4S6 64Kb CACHE ........ "
~ \ .' ..... $969
20MHz 4S6SX64Kb CACHE .......................... $549

First source International, Inc.
36 Argonaut, suite 140
Aliso Viejo, CA 92656 USA
114/588·9866
T!nmancl[a!ldltlot1; Mtmol'yprod1cb1rttfllnlparty,mull'b<Urrn'put
11mllttsar1tatto0rmamilenct. Frtlgbtc1tar1Hart110D-ttf\lnd1blt. A20%
"'5TDdl1g fte will btchrg!doa all no1·cltfldht rtturM, anoputd, ad
rtfastcloranttlltdonHn. lttmsm1stllu etumtdwlthtnuc1ayswttborl9111ll
cloc1mtntatlonand puhglng. A ltb1rntdllllttcllandlst Allttlorlutlon namllu
lsuqulrtd.Pr1tts and naUa11111tf art subft<t to thantt wttlla11 t natlu.
P11rthltt Prlm1tt11etlmeofordertttflttal.flrstsource 11ttfDlt l0111 IC111Dat
be mponslb1t tor men II f1pograpti1 er pl1otagfipl1f. Wt •Ill beat ilnf
1dnrt1stdprittvallclon11anldt11tlutbrands.offuaotgaodfDfSIMMsor
DR.l.M. Tri1clM1ilrks111d1tglstmcltt1cl!rrurts1rta ltt1tlrrtsped:htcompanlH.

Please caH 1lmB00·5:S5·5B92 C:or any memapY item not listed..
BYT07
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Circle 169 on Inquiry Card.

~

,

~~

FOR THE BEST
ANDPRICE1,SERVICE

p

~~-~-=E
==R
=IP
=H
~~~A
:Y:ld-5~. &SCuAPU.:~m
~~= j'~~'i'·~

OS5' Sl!ilgate t:~B3S5, 3~~A

Quantum Ir
•
Bare Drive Kit $209
16 Bit Kit
$229
120MB

QULPS120A~

17ms 3.5" l"H ~
Bare Drive Kit s
379
16 Bit Kit
$3
99
210MB QUPR0210A.
15ms 3 .5" HH
•
Bare .Dnve
·
K.1t $649
$669
16 Bit K"t
1

~

~

42MB ST351A
28ms 3 .5" l"H

15ms 5.25" FH
Bare Drive Kit $2099

16 Bit Kit

16 Bit Kit

$339

Bare Drive Kit $179
8 Bit_ Kit
$219
16 Bit Kit
$199

130MB ST3144A~
16ms 3_5" l"H
Bare Drive Kit s 359

60MB ST277R-1
28ms
5.25" HH ~
B
8 are.
B Drive Kit $219
16 B.
it Kit
$269
It Kit
$279

16 Bit Kit
$379
210MBST1239A.
15ms 3.5" HH
•
Bare Drive K1·t $599
16 Bit Kit
$6l9

Maxtor
l20MB MX7120A~
15ms 3.5" l"H ~
Bare _Drive Kit
$389
16 Bit Kit
$409
210MB MX7213A ~
15ms 3.5" HH ~
Bare Drive Kit s 599
16 Bit Kit
$6l9

~

Bare Drive Kit
16 Bit Kit

513MBFJ2624A ~
12ms 3.5" HH ~
Bare Drive Kit s 1199
16 Bit Kit
s 1219

HDI SALES
602/350-1128
FAX 602/ 350-1150

NATIONAL ACCOUNTS
Purchase Orders
800/ 998-8014
FAX 602/ 350-1180

$2249

International: 602/350-1144
FAX 602/350 1188
APO/ FPO: 602/ 350-1145

CONNER
40MB CP3000
25ms 3.5" 1"H
Bare Drive Kit s1 89
8 Bit. Kit
$ 219
16 Bit Kit
$199

G

•
s 1199
s 1399

1079MBFJ2266S ~
14.5ms 5.25" FH~
Bare Drive Kit s 2099
16 Bit Kit
s 2249

120MBCP30104
17ms 3.5" 1"H
Bare Drive Kit s 379
8 Bit Kit
4
l 9
16 BlI Kit
$$399

G

170MB CP30174~

16ms 3.5" HH ~
Bare Drive Kit $ 439
16 Bit Kit
$ 459

MICRO POLIS
340MB
~
MC1664
~
15ms 5.25" HH
Bare Drive Kit $1099
16 Bit Kit
$1199

1049MB
~
HS MC1598 ~
14ms 5.25" FH
Bare Drive Kit s 1999
16 Bit Kit
$2099

660MB . .
MC1568/1588
16ms 5 .25" FH
Bare Drive Kit $1499
16 Bit Kit
$1649

1354MB
~
HS MC1528 ~
14ms 5 .25" FH
Bare Drive Kit $2599
16 Bit Kit
$2799

formattlng/partltlonl~;·so~~!~r:'f;ager"'
necessary, and HOl's Hard

ALL
BARE hardw
DRIVE KITS
All mounting
..
INCLUDE

ADD 1MB RAM
AS LOW AS $39
1MB
x9 80ns $44
1MB x8 80ns $39.
Add $2 for SIP

MEMORY FOR EVERY SYSTEM'

~ 1lit1Ml 1hMii'-ti.
~Xr~~

har~~~;.p 1~.~ LUD~
bl~~
hardw~e~~:=~ ~!,~:

ALL 8 & 16 BIT
16·Blt host adaptor

~:t~

controller or interface ca d
Y
to 1
(3.S" kit Inc. beige &
mounting kit
mounting

~=~~~.s~~w

Reference Manual with com0 1
lnstallatlon Instructions.
p

COMPLETE INSTRUCTIONS

800/99S8040

~

TM

120MBTA3020A ~
15ms 3.5" 1"H ~
Bare Drive Kit
$359
16 Bit Kit
$379

8>

Bare Drive Kit $319
8 Bit. Kit
$359

cV
FUJITSU
~~~~B3~~~·6i~~H
105MB TA3010A ~
16ms 3.5" 1"H ~
Bare Drive Kit s 319
16 Bit Kit
$ 339

;

1037MBST41200N

-

E

are 111 appllcabtel and manual

VERYTHING YOU NEEDI

.

internal

$299

External

N/ A

~~~pfQ~ .;om package includes
over 10 mllll!~ ~OLUME ENCYCLOPEDIA.
15,000 Images, c~~~~ 32,000 articles,
world atlas, U.S. histo a~ d graphs, rotating
Dictionary, music.

1

spee~h :::,~l~~c~e~~~~·s

SONY

$389

$509

WE SHIP VIA
FEDERAL EXPRESS

~l

NEVER A SURCHARGE
for VISA, MC or Discover.r

=and

IMlllablllly subject to
roEN PO~ nollce. All 1!1!ms
8 eooepll!d from qualllled
•
~~·
onler.I add
1-Year ,,.,,,.~-Day GIBa'1IBe &
some ~·~"!,
mBf tllMl
• - ........ Is not

:t;Jlff'O

~.AlltnidfJTlll'lis!1111hellllP

af 1heW ~

19

CMne!S.

7.92

~rdWDrtves International
• 4th St., Dept. HAM
Tempe, Ill. 85281

~- ACP-mesuperstore that sells Direct
Hard Drives

Chips and SIMM's

Western Digital
High performance ·caviar" series with l"
height. Cache Flow'" and 32K buffer.
AC280 80Mb l' 3.5' l4ms IDE ...... 299
AC2120125Mb ]' 3.5" Mms IDE ...... 375
AC2200200Mb l" 3.5" l4ms IDE ...... 589
Maxtor
7080A 80Mb ]' 3.5" l5ms IDE . .... 279
7120A 120Mb l" 3.5" 15ms IDE . .. 388
LXT213A213Mb 1· 3.5· l5ms IDE ...... 599
MXl 240 l .2Gb l" 3.5" l 5ms IDE .... 1995
Panther l .2Gb51995 Panther l.7Gb 2595
Conner Peripherals
30104 l 20Mb
3.5" l9ms IDE ...... 389
3204
200Mb
3.5' l6ms IDE .. 589
Call for Quantum, Micropolis, Seagate. Also
controlers from Ultrastor, Always, WO etc.

RAM Chips
41256-100 256K RAM
lOOns DIP .. 1.99
41256-80
256K RAM
8015 DIP .. 2.19
414256-80 256Kx4 RAM 80ns DIP ... 7.95
lMb-100
lMbRAM
lOOns DIP ... 5.49
lMb-80
lMbRAM 80ns DIP ... 5.99
Over 20,000,000 IC's in-stock including
7400,LS,ALS,CMOS,Linearalltypes!
PlusSockets,Crystals,Comectorsandmofe
SIMM Modules
421000A9B-IO 1Mbx9 lOOnsSIMM .38.95
42l000A9B-80 l Mbx9 80ns SIMM. 39.95
42l000A9B-70 l Mbx9 70ns SIMM. 54.95
424000A9B-BO 4Mbx9 80ns SIMM ... 149
424000A9B-70 4Mbx9 70ns SIMM ... 159
4l256A9B-80 256Kx9 80ns SIMM. 19.95
A2l000A3B-80 l Mbx9 (3 CHIP) ......... 36.95

Hard Drive cards

Math Coprocessors

Plus Development
Hard Card llXL 50Mb l 6bit 9ms ....... 298
Hard Card llXL l05Mb l6bit 9ms ........ 448

Backups
Colorado
DJlO
l 20Mb Tape Drive internal ... 235
DJ20
250Mb Tape Drive internal ... 315
QFA700 700Mb Tape Drive Internal .. 779
Syquest
44Mb Removable 5.25" Drive int ..... 308
88Mb Removable 5.25" Drive int. ... 469
Dual drive case with power supply ..... 169
SyDOS
Syquest 44Mb external (8-blt) ......... .. 649
.. 749
Syquest 88Mb external (8-bitJ
Includes caching software, manual. SCSI
card and SyDOS BIOS.

Floppy Disk Drives
Toshiba
ND04DG 360K
5.25" HH PC/XT .... 59
ND08DEG l.2Mb 5.25" HH PC/AT .... 72
ND356lGRl.44Mb 3.5" HH w/ATKit. 72
ACP
360K 5.25"HH .... 55 l .2Mb 5.25"HH .. 66
720K 3.5" HH ..... 59 l .44Mb 3.5' HH .. 67
2.88Mb3.5"HH . Cdl Can for 5.25" Mtg. Kit
Pacific Rim
l.2Mb External for any parallel port. 235
l.44MbExternal for any parallel port .. 235

MultiMedia
Sony
7205 CD Laser Libraiy w /six CD's
.... 549
Brown-Wagh • Creative Labs
Complete ali-in-one MPC compalible
upgrade kit includes: Panasonic CO Drive,

Sound Blaster Pro. five CD's. Microsoft
Multimedia Windows. Bookshelf. Hyperglide,

Gomes. divers. cables. connectors and more.
MultiMedia Kit internal .
.......... 579
Sound Blaster /Pro
... .. 129/229
MediaVision
PC MultiMedia Kit int/ext .......... 799/1049
Pro Spectrum Plus/16 .................... 239/299
NEC Technologies
CDR-36 Portable CD ROM
.... 395
............. 575
CDR-36 w/CD Gallery/PC

Input Devices
ACP3-button Mouse (limoedscpply) 14.95
.. ...... 49
CH Products Flightstick ..
Mouseman Combo/Cordless .......... 75/88
Logitech Trackman serial/bus .......... 69/72
Logitech Trackman Portable ............... 104
Lagitech Fa taman ..
.. ......... 599
Microspeed PC-Troe ser/bus ........... 79/89

Michaelangelo, Friday the 13th
PLUS over 1000 other Viruses!!!

77 77

! NORTON
ANTl'IR!tJS

SYMANTEC
Norton
AntiVirus
v2.0

The perfect antidote for virus
infected systems plus on-going
preventative care. Includes Norton's
24-hour Virus FAX-Line for updates
when new viruses appear.

AMO
Increase the performance
of your 286 powered PC/AT
80C287- IO Coprocessor lOMHz ...... 49.95
Intel
8087
5MHz .... 79 80387DXP l 6/33 .. 199
8087-2 8MHz .... 89 80387SX- l6 ........ 128
8087-l lOMHz .. 89 80387SX-20 ...... 144
80287XLall 286 .. 89 80487SX-20 .......... 499
Cyrix
83D87-l6 l6MHzl69 83D87-40 40MHz 239
83D87-2020MHz 175 83S87-SX16 ......... 114
83D87-2525MHz 175 83S87-SX20 .......... 129
83D87-3333MHz 189 83S87-SX25 ....
149

llT

~~~~:~a ~~r!;I~·: ~~ ~~~~:~~ ~~~~~ : ~

Memory Upgrades
Laser Printer Upgrades
HP llP/llP+/111/lllD/lllP
2Mb
. 124
Okldata OL400
2Mb ....... 148
Okidata OL800/820
2Mb ....... 148
Panasonic 4420/4450i
2Mb
.. 148
Call for other models plus we stock most
Laser memory upgrades with OK RAM
Laptop Upgrades
Apple Powerbook
2Mb ....... 127
ASTExecutive
lMb ..... ... 78
Compaq LTE386s/20
l Mb .. .. 178
Everex Tempo/LX/16
2Mb. .. 147
IBM L40SX
2Mb ....... 127
Toshiba TlOOOSE/LE/XE/2000 2Mb ...... 228
2Mb ....... 228
Toshiba T2000SXe
Toshiba T3300SL/4400SX
2Mb ..... Call
Call for Zenith, Sharp. Tl. and more
Palmtop Upgrades
HP 95LX 2Mb ... Call Paquet l Mb .. 327
Computer Upgrades
AST Premium 386/25.33.SXl 6/20 l Mb 68
Compaq DP386/33.486/33.SysPro 2Mb128
IBM 30-286
#30F5360 2Mb 108
IBM 35.40.55sx.65.70
#6450604 2Mb 118
IBM 90.95.P75
#6450902 2Mb 118
Call for NEC, HP, Zenith, Leading Edge.
Micronics Gemini

DX2
486DX/50
Supports Intel
486 '" DX2 clock
doubler technology.
Allows internal CPU
function to run twice
the speed of the system.
"
Has baby AT form factor. 2561<
direct mapped cache and RAM
expandable to 64Mb.
486DX2/50MHz ISA baby) ...... $1399
..... $ 999
486DX/33MHz (ISA)
486DX/33MHz (EISA) ............... $1199
486DX/33MHz (ISA baby) ....... $ 849

Motherboards
ACP 286-12 half-size board w/OK .......... 89
ACP 386SX-20/25 w/OK
...... 226/269
ACP 386DX-33 64K cache w/OK .......... 399
ACP 386DX-40 64K cache w/OK . .. .. 419
... 799
ACP 486DX·33 256K cache w/OK
Orchid 386/40 l28K cache w/OK ........ 599
Orchid 486/50DX 256K cache
.. 1799

These Leading Edge Systems include.. .
• Enhanced 101 Keyboard • High Performance Hard Drives
• 20 Months Warranty • Mouse • Free MS-DOS
• MS Works for Windows • MS Windows • Virus Scan

COMPUTER

SX PIUS 20

Model #
MRPS
CPU
Hard Drive
RAM

03SP213 1
1499.00
386SX/20
130 Mb
2MB
16Mb

Minitower 33

4865X/20"

486DX/33"

03MT2131
0452 131
0402131
s
2299.00
2299.00
2499.00
486SX/20
4860)(/33
3860X/33
130 Mb
130Mb
130 MB
u
4MB
4MB
4 MB
Max.RAM
64Mb
64Mb
64 Mb
Cache RAM
16K
64K
64K
·····-
Exp. Slots
4
6
B
B
Video/SVGA 800x6001256k 1024x7681512k 1024x7681512k 1024x7681512k
110
2scr.par.mse 2ser.par.mse 2ser,par.mse 2ser,par.mse
ACP Price
1049.
1599.
1699.
1999.

"'

New! 386SL-25 MHz
Notebooks
• Low Power Design plus SCSl-2
• 21\/b RAM expand up to lOMb
• VGA-64 shades •Mouse 'J"
• 32k Cache • 60Mb...$1999.

Leading Edge Monitors
CMON.42
CMON.39AD CMON.28AD
640 X 480
1024 X 768
1024 X 768
.42 dot
.39 dot
.28 dot

199.*

229.'

NEW! Color ~86Sl Notebooks
('lb~fx~r~C~a~~a~r~?t:~~~P~~ ~~~n~ors
60Mb... 2799. SOMb ... 2999. give you High Res (l024x768) al o Low Res price!

Expansion Boards
Orchid Technology
RamQuest 16/32 w/OK
RamQuest 8/16 w/OK ..
AST Research

... 228
......... 148

... 108
SixPak 286 w/OK .
Cupid 32 w /OK
.. 249
Boca Research
BocaRAM ATPlusw/OK(usesSIMM's) ... 119
BocaRAM AT Plus 1/0 w/OK ..
149
Intel
Above Board 2 Plus w /2Mb ......... ...... . 435
Above Board Plus 8 w/2Mb ............... 449
ACP
IDE Interface with 1/0 ... .......... . .... ... 59.95
(4)Fioppy(2.88Mb)w/IDE adapter .. .. 79.95
IDE Interface with BIOS ROM..
.. ...... 65
Serial Interface card ......... ................ 39.95
Serial. parallel. game Interface ........ 49.95
2Mb EEMS AT memory board w/OK .. 99.95

US Robotics Free Offer...
The Sierra Network startup kit:
It's like cable TV for your PC. only
belter. You'll play games & have real
conversations with other Sierra
subscribers. with software. manual. list
of sign-up numbers ~
· · ..,,
and usage credit.
... and includes the
·
""'
,
Sportster Modem
.
J
Sierra's standardized
on the US Robotics

~n°d~~~ ~~l~~~~irthe

~~

start up kit FREEi with
your purchase of the Sportster 2400 bps
external or internal modem (compare
to the ACP everyday low price of
Sl59 for just the Sportster)
Sportster bundled w/TSN kit ..... $129

2 Great
Products!
Super
Cartridge3
Professional
Edition
72 scaleable fonts and typefaces for
HP LJ Ill. The only cartridge that prints
FASTER than resident fonts
Protessional Edition ................... $279
Creative Edition
31 typeface families and 66 scalable
fonts. Type l compatible for your
HP LJ Ill.
Creative Edition ........................ $279

FAX Boards
Frecom
I-Liner Fax/Modem
Hiner Fax/Modem for Windows ...
FAX96/Modem for Windows

Diskettes
Fuji
ACP stocks complete
Fuji Diskette line. All with
Lifetime guarantee. Box ( 10) Col for co or
5.25" HD Disks ....... 8.95 DS/DD Disks 5.50
3.5" HD Disks .... . 14.89 DS Disks ....... 7.99

I/idea Graphics cards
ATI
Graphics Ultra w/512K & Mouse .......... 439
Graphics Vantage w/512K & Mouse .. 349
VGA Stereo F/X XL w/lMb .................. 369
VGA Wonder XL w/lMb & Mouse ...... 238
Orchid Technology
ProDesigner lis w/lMb and RAMDAC .248
Fahrenheit 1280 w/lMb .... ......... .... 365
United Solutions
Image 800 8/l6bit 256K 800x600 .......... 69
Image 1024 w/512K l024x768 .. .. .
89
Image Ultra w/I Mb 1024 256 colors ... 139
Image HiColor w/l Mb l 280xl024 .. . 159

New from Hayes. an affordable high
perforrmance modem with V.42
speed and throughput up to 9600
Baud. Includes SmartCom EZ .
Oplima 24. 2400 Baud ............ $ 149
Optima 96. 9600 Baud ............ $ 369
Optima 96. for Mac .
..... $ 369

New! 15,000 SoftwareTitles
Specials are sub}ect to prior sole ...
Magnavox 386SX/l6 40Mb Bundle. 795
Magnavox Metalls Notebook ....... 1399

Call 900 "RUN THE BEST"
(900·786-8432. set modem N,8, 1)
(98e/minute. $2.50 1st minute)
• 15.000 Downloadable Public

•2 Mb•40Mb•Mousepen•Case•386Sx •Sltwre

Processor Upgrades
Kingston
SX/Now 20MHz SX upgrade module ... 349
SX/Now 25MHz SX upgrade module ... 419
Specify for IBM PS/2or AT, AST, HP ES286/l2

269.'

• (w/CPU Purchase) A word about High Resolution.

IBM OS/2 Extended vl.2 (3.5") ........ 99
llM OS/2 DisplayWrite 5/2. (5.25") ... 149
J. K. Lassers 1991 TaxplusBook ...... 9.95
Coll for your copy of our quarterly
tabloid 'the ACP Computer Hotline·

~~aJnD~~~ns~a1rio~~4~~o~~~~s
I\'

FREE! 714·558·9423

• Download Program of the Month FREEi
•View and Download Catalog (24 hrs.)

Advanced compute• Products, Inc. 5lalliiJ
1310 E. Edinger, Santa Ana, CA 92705 •FAX 714·558-8849•Toll-Free1·800-FONE ACP •Sales 714·558·8813

No surcharge on credit card. Credit cards not charged until we ship. 100% risk free return guaranteer II you are nol 100% salisfied jusl return insured wilhin 15 days complele with all malerials in new
resaleable condition with original invoice. ACP will immediately exchange product or issue ACP credil less shipping lor future purchase. We ship UPS Ground. Nexl Day Air and FedEx available.

Circle 159 on Inquiry Card.

Adding an easy-to-carry
hard drive to your portable
computer has never been
easier! Backpack from
Micro Solutions connects
quickly to the parallel
printer port of any
PC compatible or
portable - with
out interface
cards or tools.
Several com
puters can share

one Backpack, so you can
back up your work or take
it home to another com
puter. Diskette and tape
drive models are also avail
. able. Backpack. Don't
leave home without
one. Cal I today for
more information.

Mic:ra5alutians
Computer Products

132 W. Lincoln Hwy., DeKalb, IL 60115
336
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815-756-3411

Fax 815-756-2928
Circle 180 on Inquiry Card.

ACER 486sx - 16MB SIMM <4 x 36)
32MB SIMM <B x 36)
COMPAQ SystemPro - 32MB MODULE
DELL 486's - 16MB KIT <2 s1MMs)
32MB KIT (2 SIMMS)
MAC llfx - 64MB KIT <4 s1MMS)
MAC llci,llcx,QUADRA 900 - 64MB KIT <4
MAC QUADRA 700 - 64MB KIT (4 SIMMS)
SUN IPX,ELC - 16MB SIMM
-

~

-

- - ----

$

s1MMs)

599.00
$ 1999.00
$ 1599.00
$ 699.00
$ 1199.00
$ 2116.00
$ 2076.00
$ 2276.00
$ 499.00



-

-

-

OTHER MEMORIES AVAILABLE...

1

COMPAQ

IBM
PS/l - 2MB
4MB
M30 - 2MB

M50Z.55sx.65sx.70 - 1MB
2MB
4MB
M70-A21A61.121 - 2MB
M40sx.35sx - 8MB
M57sx.90.95 - 4MB
8MB
M80-041 - 1MB
M80-lll .121.31 l - 2MB
M80-A21A31 - 4MB
16-BIT OK Exp Board
32-BIT OK Exp Board

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

109
179
105

52
109
179
109
389
189
389
85
135
238
169
189

AST
PREM. 386/20C - 1MB KIT
PREM. 386/25 - 1MB
PREM. 486/25 - 1MB
PREM. II 486 - 1MB

4MB
8MB Kff
PREM. I 1MB Exp Board

$
$
$
$
$
$
$

69
59
59

59
189
389
479

DP 386/20,20E.25 - lMB
4MB
DP 386S/16 - lMB
4MB
DP 286N,386N.S/20 - 4MB

M-SYSTEMS - 2MB
4MB
8MB
DP 386/33A86/25 - 2MB
SystemPro - 8MB
OK Exp Brd
DP 386S/l 6 1MB Exp Brd
DP 386/20.20E.25.25E
1MB Exp. Board

HP
$
$
$
$
$
$
$
$
$
$
$
$

79
189
79
189
179

105
179

389

119
399
349
139

$ 139

DELL
325D.P;333D.P - lMB
4MB
420A25A33 - 2MB KIT
4lv'8 KIT
8MB KIT
450DEA50SE - 2MB KIT
4MB KIT
8MB KIT

$
$
$
$
$
$
$
$

52
179
104
209
359
104
209
359

LAPTOPS

Vectra QS-16 - 2MB KIT
4MB KIT
Vectra 486 - 2MB
4MB
8MB
X-Statlon 700 Ser. - 2MB
4MB
8MB
9000/400tA25t - 8MB KIT
16MB KIT
32MB KIT
9000/4259 - 8MB KIT
16MB KIT

$ 129
$ 229
$ 105
$ 179
$ 389
$ 105
$ 179
$ 389
$ 699
$1599
$2899
$ 469
$ 899

APPLE
11.SE.SE/30 - lMB
Classic - 1MB Exp. Board
SE/30.llcl.llcx.llsl.LC &
Quad. 700.900 - 4MB
Quad. 700,900 - 32MB KIT

l/fx - 16MB Kff
llfx - 32MB KIT
Quadra 256K V-RAM
LC 512K V-RAM

$
$

37
59

$ 129
$1496
$ 499
$1496
$ 45
$ 69

AST EXEC. NB - 4MB
COMPAQ LTE386 - 4MB
SLT386 - 4MB
DELL 316.320 LT - 2MB
EVEREX TEMPO - 2MB
IBM L40sx - 4MB

MAC POWERBOOK - 2MB
NEC P.S. 286.386sx - 4MB
P.S. 386 - 8MB
P.S. SX/20 - 4MB
PANASONIC CF170 - lMB
T.I. TRVL-MT 3000 - 2MB
TOSHIBA 1000 - 2MB
2000SXE - 8MB
3200SXC - 4MB
5200 - 8MB

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

169
278
249
119
95
209

$
$
$
$
$
$

248

179
269
519
259

65
99
159
539
188
379

PRINTERS
EPSON 6000 - 4MB

HP l/P)/1./1/DP - 2MB
Ills/ - 4MB
IBM 4019A029e - 3.5MB
4029 - 4MB
OKIDATA 400 - 2MB

119
189
198
269
149

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

OTHER MEMORIES FOR:
ACER. ALTIMA. APPLE. AST, CHAPLET. COMPAQ, DELL. EPSON, EVEREX. HP,
LEADING EDGE. IBM. NEC. NCR. OKIDATA. PACKARD-BELL. PANASONIC. PHILIP,
SAMPO. SHARP. SILICON GRAPHICS. SUN MICROSYSTEMS. TANDON. Tl. TOSHIBA.
TULIP AND ZENITH.

CALL FOR OUR COMPLETE CATALOG
TERIVIS: C.O.D. CASH. VISA OR MASTERCARD.
COMPANY AND UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL.

414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706

TEL. (818)855-5688

FAX (818)855-5687

ALL PRODUCT NAMES. TRADEMARKS AND REGISTERED TRADEMARKS ARE THE PROPERTY OF lHEIR REPSECTIVE COMPANIES.

Circle 188 on Inquiry Card.
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The World's first TMS 34020 Graphics Board Manufacturer gives you ...

THE LOWEST PRICES ANYWHERE ON • ••
High performance graphics for the PC. 1600 X
1280 resolution gives 6 times the visual infor
mation of standard VGA. Dedicated graphics
processor handles graphics commands up to 100
times faster. All TEXANs are supplied with
drivers for TICA and MS-Windows, and a dis
play list driver for AutoCAD® 386 rel. 10-12. X
Window System for Interactive and SCO UNIX
is optional. Tl® TMS34020 processor, TMS34082
optional, VGA passthrough for single monitor
operation, software selectable resolutions, 256
colors.
THE TEXAN 1600
1600X 1280display resolution, 256 colors, 60Hz
noniriterlaced, VGA passthrough and cables.
$1450.00
THE TEXAN 1280
1280 X 1024 display resolution, 256 colors, 72Hz
noninterlaced, VGA passthrough and cables.
$1250.00
THE TEXAN 1024
1024 X 768 display resolution, 256 colors, 72Hz
noninterlaced, VGA passthrough and cables.
$1150.00

NEW M&M PRO 24-bit true color NTSC/PAL/

SECAM video window frame grabber. 12-bit
digital stereo audio. Hardware compression.
Outputs S-VGA and flicker-free NTSC/PAL
S-Video/Composite. Single PC slot.
Frame Grabber . ..$995.00 Call for other features.
M&M Basic Frame Grabber puts live video in
a window on existing VGA display. NTSC and
PAL.
Composite Video only ....... . .. ... $700.00
S-Video and Composite . . .. .... .. .. $800.00
ViVA Video, VGA, and Audio mixer converts
VGA to video, and outputs as an overlay on an
input video signal.
NTSC Composite Video ..... . .. ... . $550.00
PAL Composite Video ............ . $630.00
ViVA Basic VGA to Video Converter outputs
VGA to composite and S-Video with flicker-free
filters.
NTSC Composite Video ... . ...... .. $300.00
SWEET 16 Real-Time Frame Grabber displays
32K colors with full TARGA® 16 compatibility.
S-Video and Composite . .. . . . . . .... $775.00

Omnicomp is a Houston based and owned manufacturer of high performance graphics hardware
for popular computer platforms including PC/ AT, VME, Micro Channel®, and others.
Omnicomp, THE TEXAN, M&M PRO, M&M Basic,ViVA, ViVA Basic, and SWEET lh Ml' trJdt•m.ir ks uf Omnin •m p Gr.iphks Curpor.1ti un. Windows Mld MS-WmJows .ire
lrademarks of Microsoft Corporation . Tl is a registered tradt'mark ,ind TMS34020, TMS34U82. and TICA ill'<' 1r ,1dem~rk s of f('l(.IS ln ~ l r u mcnts lnrnrporatl•d. AutuCAD is
a registered tr;idemark ol Autodesk, Inc. Interactive UNIX is a trademark of lntt'r.irti vt• Systems Corpor,1\i,m. TARGA is a rq~ist.-mJ tr,1dcmMk uf Trut•vision. Inc Micro
Channel is a registered trademark of Internationa l Business Machines Corpor;ition. X Windmv Sy s ti ~ m is ,1 tr;1Jl'mMk uf M.1ss.id111setts lnstitutt• uf Tedmuloi.:y.
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Monitors ...
IDEK 21" flat screen monitors multiscan 30-80 KHz
MF 5421A 1600x1280, .26 Dot Pitch $2525.00
MF 5221A 1280x1024, .31 Dot Pitch $2125.00
others available .. .

(71N3) 464-2990
( ~) 827-7540
Direct From
Manufacturer
12-Month
Warranty
F.O. B. Houston

Omnicomn
GraphicsCorporation
. ..The Texas Graphics Company
1734 W. Sam Houston Pkwy. N.
Houston, Texas 77043

Circle 264 on Inquiry Card (RESELLERS: 265).

SOFJWARE

Conner Hard Drives

Quicken
Windows $1 7 .99
386 Max
54.99
Adobe Type Manager
V2.0 · · · · · · 59 •99
Bodyworks ... 39.99
Cod:ic:n (q:,yf\is 119 •99
Cathy Da"i[y
Planner ....... 34.99
Central Point
An llvirus ... .. 57.9 9
Central Point Backup
V7.l .... · · 59.99
Close Up Dual Back
(Cust/Suppart) 129.99

3000
42MB 3.5" IDE 28ms $209
30104H l 20MB 3.5" IDE l 9ms 399
3204F
212MB 3.5" IDE l 6ms 5 99
Seagate Hord Drives
ST351AX 40MB IDE 3.5"
199
ST238Rll 30MB RLLXTw/Cont. 239
ST25 l - l
40MB MFM 28ms
249
ST3096A 89MB IDE 3.5" l 4ms 319
ST3120A 1OOMB 3.5" IDE
349
ST3144A l 30MB IDE 3.5" l 6ms 399
Micropolis
1654
161MB ESDIHH 16ms ... 749
1664
345MB ESDI HH l 8ms ... 999
Plus Development Hord Drive Cords
CALL
Hord Cord \IXL 50MB / l 05MB
Mountain Tope Backups
FS4000 40/l 20MB AT Int. . . . . . $249
FS4000 40/ l 20MB AT Ext.
. .... 499
FS8000 80/250MB AT Int.
... 4 9 9
. 569
FS8500 80/304MB AT IDE Int.
Irwin Tope Bock-Up
Acculrok l 20MB Internal Drive
179
Accutrok+ 120MB External Drive
309
Accutrok+ l 20MB Internal Drive
239
Acculrok+ 250MB Internal Drive ... 299

F10PPY DRIVES
Toshiba Disk Drive Kits
ND04D5.25 " t/2HT360K(PC/XT) $59
ND 08DEG 5.25" l.2MB (PC/AT) .... 69
ND 356T 3.5" l .44MB AT Kit . .
. ..69
Sony Disk Drives
.59
3 5" 720K (PC/XT/ATI
3.5" l .44MB Slimline Bore
.. ..... 59
3.5" l .44MB
.. 59

MONIJORS
Panasonic Color Monitors
C-138li 14" 1024x 768 (.28mm)

$349

We Stock 2500 Other Software Titles

"Complote line Of

EPSON. Panasonic
Automa1ion~
Otficc

&

Packard Bell Color Monitors

BOARDS & VIDEO CARDS
Intel Aboveboard

Classic 1k<rory Bd. w /2MB/4MB . $2291299
Above Boord MC for PS/2
... 249
Boca Boards
Boca 1/0 2 Ser., l Par.
. .45
Boca 1/0 MCA 2 Ser., 1 Par. . ......89
Boca AT Plus 0 K/2MB ...... 109/209
Boca VGA Basic 640 x 480.
. .. 49
Boca VGA Basic 800 x 600. . . .
. .59
Boca VGA Plus l 024 x 768 512K .... 79
BocaSVGA 1024x768.
119
Boca SVGA l 024 x 768
high resolution color
1 29

MEMORY UPGRADES FOR IBM

Intel Moth CoProcessors
8087
(5MHz) ......... $85.00
(6/8 MHz) .
. 119.00
80872
80871
( l OMHz) . . .
159.00
80287XL
(6,8,lOMHz)
and 80C287 (l 2MHzl . ....... 79.99
80287XLTCompaq LTE/286,
and Tandy 2800 .......... . . 79.99
80387SL
( l 6/20/25MHz) .. 119.99
80387SX- l 6( l 6MHz)
..... 119.99
80387SX-20(20MHz) .. . ..... 119.99

Legend IBM™ Compatible PS/2
Memory Upgrades
. $119
529802 2MB 30·286
529828 2MB 70 -E6 l ,70- 121
. 119
529836 2MB 70·A2l
119
551029 2MB Exp. Bd 50Z, 60, 55SX299
Legend Memory available for Toshiba
Laptops, AST, HP, Moc & O thers. C AL L

MULJIMEDIA

Soundblosler Pro
........ $199.99
Soundbloster PC . . . . . . . . . .. 99.99
Multimedia Int. CD ROM Drive
80487SX ~
... 459.00
w/Soundblosler Pro ......... 579.00
Ropidcod ( l 6/20/25/33MHz
3
. 0
LABTEC SS-100 Amplified Speaker 19.99
Cyrix Moth CoProcessors
LABTEC SS-700 Amplified Spoeker 29.99
82S87
(8-20MHz80286) .. 75.00
Sony CD-ROM 7205 Ext. XTI AT
~-J.6L2Q/25MHzl~155.oo_
w /Loser Library ........... 549.99
6 ·
65.00_
Includes: Compton's Family Encyclopedia.
83~;:f2 !~~0386 ... 199.00 ----;, Languages of the World/ Toolwarks.
8386l>X)_____.95,00---
World Atlas and more.
83S87-20 (20MHz80386SX) .109.00
Multimedia CD·ROM Soflwore
·~-83587·25
(25MHz80386SX) . 119.06,
}
Microsoh Multimedia Bookshelf for
Windows .
. . .. 1 24 .99
CHIPS AND SIMMS
Greatest Book Collection
. 3 2 .99
256K (all speeds) .. ........ ... CALL
Library of the Future .
. 1 34.99
lMB (all speeds} ............ CALL
King's Quest V. ....
39.99
Simms Modules (all speeds) .... . CALL
DIGlnZERS
Sipps (all speeds) . . . . . . . . .... CALL
Summogrophics SummoSketch 11 $299.99

J

ACCELfRAJOR/ UPGRADE
BOARDS
Soto
2861/3861 Accelerator . . .... $175/249
Express 386SX20MHz Upgrade
279
Express 386SX 25MHz Upgrade
. 325
1/0 - 11 Drive Controller
.... 89

.A.

MICE
Etronics Smartee Mouse .
$25.0 0
IMSI Pet Mouse ............... 19.99
Logitech Mousemon Combo . . . .69.99
Logitech First Mouse Serial ....... 39.99
Logitech Trackman Serial ..... ... 54.99
Logitech Portable Trockman . . . .. 99.00
Microsoh Ballpoint for Laptops . 119.99
Microsoh Serial Mausew/Wind. 149.99
Microsah Mouse Serio I/Bus .. .... 79.99

SCANNERS
Logitech Sconmon 256 . . . . .. $269.99
Panasonic Flatbed 1,11, and Ill .
CALL
Epson Desktop Color Scanner ... 899.00

......... $49
. 69
. . ...
2400 Baud Internal w /V .&2 & !.oftwore . . . . . 95
2400 Baud External w/V.42 no software
. .. . 119
NEW 9600 Baud lnternalw/V.42 & software
249
NEW 9600 Baud External w/V .42 no software
259
2400 Baud External no ~ftwore

100% Hayes

Compatible

.A. 2 Yea Warranty

JOYSJICKS
Etronics Super Shooter Joystick . $10.99
Etronb Wotto·Shootoh Joystick .. .10.99
Gravis Analog Joystick . . .
.31.99
Gravis Eliminator Game Cord
.24.99

Acecod 5 x 5 Digitizer . .
1 09.99
Kurlo l 2 x l 2 XLP Digitizer
249.99
Kurlo IS/One 12 x 12
... . 359.99
corded or cordless

2400Baud Internal w/$oftwore

MODEMS

DISKEnES
3
3
S
S

112"
1/ 2"
1/ 4"
1/4'

DSDD
DSHD
DSDD
DSHD (IBM

ELEl<·TEK

An

S6.SO
10.99
3.99
6.99

maxell.
<7.99
12.99
5.50
8.99

3M

SONY:
57.99
12.99
4.99
8.99

<a.so
13.9 9
S.99
9.50

~J~alim.

<7.99
11.99
5.50
8.99

In addition to the above, we stock preformaned & color diskenes.

31\tt

DAl'A CARf'RIDGES

Regular

Pre·formaned
DCIOOO(Mini) . . . . $14.50
DC2000(Mini)
14.99

Mouse System Omnimouse II

$14.99
OCl OOA(Min;J . .
OCJDOXL/P
. 20.00
OC600A
.. 21.00
OC6150
22.00
0(6250
. . . . . . .26.99
OC6320
. . . .29.00
0(6525
. . . .34.00

w /Point Bus/Serial ...... 49.99/35.9 9

Call for large quantity pr icing.

CORPORATE CUSTOMERS INVITED
We offer large bid opportunities. DUNS# 09-718-0517
OPEN ACCOUNTS··NelJO terms available lo D&B accounts rated
2A I or belier. Actual freight charges FOB Skokie, IL. Phone (as in&
coled) or fol't orden lo: Corporate Accounls, 708-677-716 8 . Moil

n

Genuine rh~ ~!~KL!~6
i..aser roner~artrfdges

MAJH COPROCESSORS

=-TRON/CS=

(l\l[)\TA

Dot Matrix & laser Printers
Call for Our low, low Prices."

8551VG14" 640 x 480(.5 lmm) . $199
8559VG 14" 640 x 480 (.39mm)
235
8528SVGL 14" l 024 x 768
Low Radiation (.28mm) ..
. .. 349·
8548SVGL 14" l 024 x 768
Low Rodition Non-Interlace (.28mm)369

2::~~f 1~·:. 1~~ci:~8~Jf~~;~I 1::~~%~12si33i.iH~l~!ro~

Leading Edge 14" Monitors
MonMono VGA Monochrome . .
1 29
MonC39AD l 024 x 768 (.39mm) .. 245
MonC28AD 1024 x 768 (.28mm)
299
MonC28M l 024 x 768
Multisync (. 28mm) . .
3 50
NEC Multisync Color
4
399
2A 1 " 800x600
··
4 7
659
3FGX 15" 102 x 68
4FG 15" 1024 x 768 .
. ... CALL
SFG 17" 1280x 1024
.... . 1499
5D20" 1280x 1024
1699
Sony 14" Color
1304HG 1024x 768 Multiscon ... CALL
1320 640 x 480. VGA
349

Fastback for
Windows .. $ 89.99
FoxG rabber 104.99
LetterPerfect ... 9 4.99
PC Anywhere
V4.5 ... . . 124.99
PFS· Job Search &
Res~me Pro ... 36.99
Presentation Task
Force . . ... 124.99
ProCom Plus .. 63.99
Ouotro Pro
V4.0 ...... 3 09.99
QEMM 386 V6 58.99
Stacker V2.0 ..8 4 .99
Winfox Pro
.74.99
XTREE Gold ...99.99

DC2080 (Mini} . . . . 19.50
DC2120 (Mini)
20.99
DC1.35G lv\agnu~
.36.99
2000 Tope
Drive Cleaner
.19.99

DC600HC/lolomotrM S25.50

DC6150/Zelomol 1 M
DC2000/Koppomot™

DC2000/Thetomot'M
DC2080/RhomottM
DC2120/Rhomot™
0(2120/Ximol'M

28.00
19.00
19.00
20.99
25 .50
25.50

Call for w holesale pricing on J M computer tap e.

El

P.0 .'s {cs indicated! to Dept. Cl 132.

PREPAID ACCOUNTS··Use Visa, Mosler(ard, check or money order
(no cmh or c.o.d.'s pleose}.When ordering by mail please coll in ad·
vonce for shipping and handling charges. Shipments to IL odd 7.75%
lox. Minimum order S15.00.
6/92
Write for FREE catalog.

Circle 167 on Inquiry Card.

HP92275 - LoserJet llP/llP+/lllP .$59.99'
HP92285 · U/U+/U 500+ ..... 81 .99'
HP92295 - LoserJet ll/llD/111/lllD . 79.991
HP92291 · LaserJet Ill Si ..... .. 1 07.991
I Quantity Discounts Available
Troys
Lower Cossette llP /llP+/lllP ....... 135
Letter II / Legal Size tt llP/llP+/lllP 49 / 59
Envelo/e Troy II llP/llP+/lllP ... . . . .65
Letter Legal Size ll/llD/111/lllD . 52 / 60
Envelope Troy ll/llD/111/lllD . . .
. .7 0
Letter Size lllSi / Legal Size lllSi . 95 / 95
Executive Size lllSi ................95
tt Requires Lower Cossette

Memory Boards
l MB MemoryU llP/llP+/lllP/111/lllD 149.00
2MBMemory U llP/llP+/lllP/111/lllD 249.00
l MB Memory LaserJet lllSi . . . . 115.00
256KB DeskJet Plus/DeskJet 500 129.00
DeskJet/DeskJet Plus Ink Cartridges .15.99
DeskJet High Capacity Cartridge .23.99
DeskJet Color Ink Cartridge ...... 25.99

HP LASERJET
ENHANCEMENTS

P AC IFIC
. ... """

25-IN·l Font Cort.11/llP/llP+/lllP/lllCALL
25-IN-l Font Corl. DeskJet 500/Plus $99
l MB Memory Boord llP /llP+/111/lllD ...89
2MB Memory Boord llP/llP+/111/lllD . 129
Postscript Carl. for llP/llP+/llD/111/lllD 299

MODEMS AND FAX BOARDS
Internal Hayes
2400 Baud with Sohwore ....... $239
9600 Baud V.42 w /Sohware . . . 499
External Hayes (with software}
2400 Baud Smarlmodem . . .
279
9600 Baud V 42/Ultro 96 .... 4 9 9/58 9
Hayes Optima 2400/96CO Ext. . . . . . . CALL
Internal Hayes Compatibles /with software}
Practical Peripherals
2400 I 2400 V.42
7 5 / 1 15
2400 IBM PS/2 .
199
9600 V.42 ......... . ......... 269
External Hayes Compatibles
Practical Peripherals
99 / 1 25
2400SA I 2400SA V.42 .
2400 SA/Moc . .
135
9600SA V.42 bis . .
2 7 9.99
2400 Pocket Modem . . . . .. . ......99
2400V.42 Pocket Modem w/Send Fox 159
Other Hayes Compatibles
Intel 9600 V.32bis with Sohware ... 465
All U.S. Robancs High Speed Modeb . CALL
Fox Boards
Frecom Fox 96 Boord . .
. .99
Frecom Fax / Modem
119
Intel SatisFAXtion
2400 mad,FAX:96/48 Send/Recv....99
2400V.42 mod, FAX: 96 Send/Recv. 299
Practical Peripherals Fox Modems
2400 Baud Int. w/9600 Send/Recv. Fox 99
2400 Baud Ext. w /9600 Send/Recv. Fox 109
l 4400 V.32 Int. w/9600 Send/Recv. Fax375
14400 V.32 Ext. w/9600 Send/Recv. Fox 399

Etronics Fax Modems
2400 Baud Int. w /9600 Send/Recv. Fox
2400 Baud Ext. w/9600 Send/Recv. Fox

85
99

SAVE 50% ·TO 70%

SATISFACTION
GUARANTEED
800-635-0300

386SX 60 Meg
NOTEBOOK
Famous Manufacturer
•
•
•
•
•
•

NEC

386SX 16
1 MB RAM Expandable to 3 or 5 MB
60 MB High Speed Hard Drive
80 MB O p tional
1.44 3-1 /2" Floppy Drive
VGA Screen High Resolution Backlit
640 x 480 32 Grey Scales

100 Meg
NEC Prospeed
386SX Laptop

59.
99.
99.

Porolie/

Video

'

""'

·f

, ,,,,,, Tj
'- ·1

•'

&temol

UX

FOO

Slot

""'

16 Bit Expansion
NEC's Expansion Station
turns the ProSpeed 386SX
• 3 AT Cards, 1 XT Card
into o complete desktop
• 2 Half HT Drive Bay (1 Internal)
equivolent system.
• Serial + Parallel Ports

299.

59.
119.
119.
CA LL

Famous Manufacturer
• 20 MHz386SX

• 1 Meg • expands to 5 Meg
• 30 Meg Hard Drive
• VGA Backlit Screen
• Serial & Parallel Por1s
• NiCad Battery
• AC Adapter & Charger
• 5.7 lbs.
OPTIONS:
• 60 Meg
•Carry Case

Famous Manufacturers

LAPTOPS/NOTEBOOKS!!
286/386SX/386SL
CG A/EGA/VGA
20/40/60/80 Meg Hard Drives
Options : Ca se, Extra Memory
Modems ...

799.

•
•
•
•
•
•
•
•
•
•
•

486SX 20 MHz Processor
1 Meg RAM
1.2 or 1.44 Meg Floppy
105 Meg Drive 19 MS
16 Bil VGA Card with 1 Meg
14" 1024 x 768 Color VGA Monitor
.28 DP
1 Parallel + 2 Serial Ports, 1 Game
101 Key Keyboard
Battery Backed Clock
Math Co-processor Socket
MS DOS + GW Basic

1199.

Hard Drive
pnnter

p011

.

eonnecls to aoY
ti< at sarr" t1,,..,
299
: AllCJWS printer lo WO
20 MeQ
399.
40 MeQ
499.
so MeQ
599.
105 MeQ
699·
120 M09 . ooesn'\ matlefil

'

ndatY drive.

• lJse as primary Of :e;a~d drive. 088 286.386, 486.
your system has computer· B
• Moveable troni a::& notebOoks.

·

• Great fof \aple>P

386 & SX are trademarks of Intel Corporation
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• 20 MHz 386SX
• I Meg RAM
• VGA Backlit Screen
• 40 Meg Hard Disk
• 3-1/2" 1.44 Meg Floppy
• Serial & Parallel Ports
• 110/220 Voll Charger
• External VGA Port
• Detachable Keyboard
• Ballery
• 11.8 lbs.
• 13.4" W x 3.4" H x 10.4" l

386SX 20 MHz Notebook

Full Size

Externa

NEC Prospeed
386SX/20 Laptop

OPTIONS:
• Carry Case
• 2400 Baud Modem
• 1 Meg Memory
• 4 Meg Memory

EVEN LESS

325.

NEC Panasonic Tl
Sanyo Toshiba Bondwell
More!

OPTIONS:
49.
• Carry C ase
• 2 M B Memory - expan d s memory
139.
t o 3 MB o r 5 MB
79.
• 2400 B aud Intern al Modem
• 20 Meg Hard Drive Notebook
999.
CALL
• 80 Meg Hard Drive Notebook

1299.

RJ -ll
Jade

h imnol
Keybo0td

• 16 MHz 386SX
• 1 Meg RAM
• VGA Backlit Screen
• 100 Meg Hard Disk
• 3-1/2" 1.44 Meg Floppy
• Serial & Parallel Ports
• 110/220 Voll Charger
• External VGA Port
•Battery
• 15 lbs.
• 12.9" W x 3.4" H x 14.9" L

• Removea b le NiC ad Battery, 2.5 hou r
• 11 0/220 AC A d apter /Charger
• 82 Key Keyboar d ,
T ru e 101 Key Emulatio n
• Serial, Para llel & External VGA Po r t
• 7-1/2 lbs.
• 1 O" x 12" x 2"

1199 •
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TrueData
PRODUCTS, INC.

to order:
1-800-635-0300
In MA 508-278-6555
All packages shipped UPS and A.P .O .'s. C .O.D.'s add $4.00 .
MasterCard and Vis a add 2%. Amertcan Express add 4a;•. ALL
RETURNS must have RMA# (call 508-278-6555). You ma ybe

subject to a restock ing fee. Shipping/handling charges non
refundable. 1 year warranty unless otherwise not~d. Prices/
terms/conditions subject to change without notice . Corpor·

ate P.O.'a welcomed. lnlemetlonal orders a lso accepted.

775 Quaker Highway, Rte. 146A, P.O. Box 347, Uxbridge, MA 01569

Circle 184 on Inquiry Card.

Save 30%or More
with Metrabyte-Compatibles
Our new series of CYDAS Metrabyte-Compatible
data acquisition and control boards offer both
much lower cost and valuable added features;
yet they maintain 100% Metrabyte-Compatibility.

CompuScope 250 from Gage Applied Sciences
is a family of high quality 100 MegaSPS PC/XT
compatible Data Acquisition Cards with advanced
oscilloscope software. Features include:
• 100MHz sampling on 1 channel (10ns/sample)
or 50MHz simultaneous sampling on 2 chan.
• 8-bit resolution
• 50MH z bandwidth
• 32 or 128-KiloByte memory buffer
• Software programmable inputgains
• Store and load setups and signals
• Drivers available in C, Pascal and Basic.
#DSO 200 40 MHz CompuScope Lite wl16K ......$595
#DSO 220 40 MHz CompuScope 220 wl256K ...$1995
#DSO 250L 100 MHz CompuScope 250 Lite .......$2750
#DSO 250·32 100 MHz Scope w/32K Buffer.... $3495
#USO 250·128 100 MHz Scope wl 128K Buffer .....$3895

Metrabyte Cyber
Our Part#
Price
Price
#CYOAS 16F 100KHz, 16-Ch. AID Bd . $1165 $859
#CYDAS 16 50KHz, 16-Ch. AID Bd.
$999
#CYDAS 8 20KHz. 8-Chan. AID Bd . $425
#CYDAS 8PG 20KHz AID, Prag Gain
$599

$799
$299
$349

$299

$159

$650
#CYDDA 06 6-Chan. 12-Bit DIA Bd.
#CYDIO 24 24-Ch. (PI0-12) TTL 1/0 $130

$349
$75

#CYDID 24H 24-Ch. (PID-24) Dig.1/0 $185
#CYCTM 05 5-Ch. Counter /Timer Bd . $325
#CYCTM 10 2 CYCTM OS's on 1 board $650

$95
$149
$239

#CYMUX 16 16-Ch. Multiplexer Panel $399
#CYMUX 32 2 CYMUX 16's on 1 Bd. $798
#CYSSH 04

$249
$349
$399

#CYSSH 16

$859

#CYO AC 02 2-Chan. 12-Bit DIA Bd.

PC 30 boards from UEI bring high-speed data
acquisition to the low-cost market. Complete with
menu-driven Status-30 software and program
ming drivers for BASIC, C and Pascal, the PC 300
and PC 30PG are two of the best deals around
•
•
•
•
•
•

16 Analog Input Channels & 4 Analog Outputs.
Supports Dual OMA for continuous acquisition.
FIFO buffer simplifies programming.
In cludes comple te driver source code in C.
Supported by Notebook & LabWindows 2.0 S/W
Simultaneous-sampling versions available.
#PC 300 200KHz, 16-Channel A/D Board .........$975
#PC 30PGL PC 30 w/Gains 011, 10. 100, &1000 ...$1295
#PC 30PGH PC 30 with Gains of 1. 2, 4, & 8 ... .. ....$1295

Circle 395 on Inquiry Card.

If you use a standard keyboard with ,..----.-s;;::---....,,..;;;:.,
your rack-mount system, you know
what a nuisance and a hazard it can
be. These industrial keyboards are
designed to fit easily into any EIA 19"
rack. Rugged and reliable, these key
boards are made in the U.S.A. by a
Swiss electronics company & demon
strate classic Swiss craftsmanship.
• 101-key layout & full-travel construc
tion with tactile feel for touch-typing L - - " " ' - ' L . . . : L - ' - - ' - - - - - -- .L...J
• #DIX 3010 drawer-mounted/#OIX 6010 (shown) slides out with locking door
• Occupies only 1 rack space (1.75" high)
#DIX 3010 Low-cost, Drawer-Mounted Rack-Mount Keyboard ..
#DIX 6010 Slide-out, Rack -Mount .Keyboard w/locking drawer....

Circle 396 on Inquiry Card.

Motion Control Systems make Motor Control Easy
PC-based motion control may seem like science fiction to many people.
Here at CyberResearch. it's one of our specialties. It can also cost a lot
less than you think. Shown here is our CMCS 222A complete motor
control system, which includes:
• Technology BO 2-Axis Intelligent Stepping Motor Controller Board with software
• Oriental Motor High-Torque Stepping Motors, Size 23, 1.8'/Step (Quantity 2)
• IMS 40V, 3.5A Bipolar Chopper Drivers
• Electrostatics Regulated DC Power Supply
• Screw Terminal Panel with Cabling
Designed for a maximum holding torque
of 125 ounce -inches, this system is
perfect for many applications. It is
rated for speeds of up to 7,000 steps
per-second (at 20% of holding torque.)
#CMCS 222A High Torque, 2-axis Size 23 Stepping Motor Control System

Circle 396 on Inquiry Card.

Your One-Stop Source for Rack-Mount PC's
CyberResearch carries the broadest line of rack-mount and industrial
computers. Now we've added new models with built-in VGA monitors.
~~~;;~ You get a compact unit with '386 or '486
::
power and a color display.
• Built-In 10" VGA Color Monitor & VGA Card
• 4 Megabytes of RAM (2MB for VRC 386-16S)
• Enhanced 101-Key Keyboard
• 1.2 MB Floppy Drive (or 1.44/3.s· ii preferred)
• 2 Serial RS-232 Ports & 1 Parallel Port
• DOS 5.0 Software (or DOS 3 3, ii preferred)
#VRC 386·16S
#VRC 386·33
#VRC 486·33E
#VRC 486·50E

VGA Rack-Mount PC, 80386sx, 16MHz, 2MB RAM ..
VGA Rack-Mount PC, 80386, 33 MHz, 4MB RAM .......................
VGA Rack-Mount EISA PC, 80486 , 33 MHz, 4MB RAM
VGA Rack-Mount EISA PC, 80486, 50 MHz, 16 MB RAM.

Circle 396 on In uiry Card .

Notice to International Customers
You can buy direct from CyberResearch and save 50% or more!
A majority of the leading brands of PC-based engineering products
are available for export from CyberResearch at the same low
prices as those enjoyed by our customers in the United States.
Due to contractual restrictions, products from some manufac
turers are not available for export to certain countries.
Please fax a request for quotation listing brand and/or perfor
mance requirements, and we'll fax back a prompt response.

For more information, or to order call:

(800) 969-COMP

ISS-1000 The Basic Performer
286/20Mhz, IMb RAM,
1.44Mb FDD, 40Mb HDD, 14'
SVGA Mono Monitor

ISS-2000 The Enhanced Performer
386SX/25Mhz, 2Mb RAM, l.2Mb
& 1.44Mb FDD, IOOMb HDD, 14 •
SVGA Color Multisync Monitor

ISS-3000 The Optimal Performer
386/40Mhz/64K, 4Mb RAM,
l.2Mb & l.44Mb FDD, I25Mb
HDD, 14' SVGA Multisync Monitor

ISS-4000 The Premier Performer
486SX/20Mhz/64K, 4Mb RAM
l.2Mb & l.44Mb FDD, 200Mb
HDD, 14" SVGA Multisync Monitor

ISS-5000 The Ultimate Performer
486/50Mhz/64K, 8Mb RAM
1.2 Mb & l.44Mb FDD, 200Mb
HDD, 14' SVGA Multisync Manito

$845.00

$1,495.00

$1,795.00

$2,295.00

$2,895.00

The lntersys Warranty Seal is your assurance of American quality, backed by a unique five-year guarantee!

[~] intersy~
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Circle 170 on Inquiry Card (RESELLERS: 171 ).

Memory

Number

512K Kil
2MBKil

30F5348
30F5360

PRICE

Model

Memory

$32
105

Oeskpro

1-2MB Exp Board
1 MB Kit
4-8 MB Exp.Board
4MBKil

108069-001
108071-001
108070-001
10872-001

$235
110
680
260

Deskpro 3865116

1MB Exp.Board
1MB Module
4MB Exp.Board
4MB Mo dule

113633-001
113646-001
113634-001
112534-001

125
69
275
220

Deskpro 386120
& 25

1MB Module
4MB Module

113131-001
113132-001

69
199

Deskpro 386120e
25e

1MB Exp.Board
1MB Module
4MB Exp.Board
4MB Module

113644-001
113131-001
113645-001
113132-001

Memory Exp. Board Needed

229

2MB Module
1MB Module
2MB Module
4MB Module

99
50
99
205

6450604
6450603
6450604
34F2933

Memory Exp. Board Needed

229

1MB Module
2MB Module
4MB Module

6450603
6450604
34F2933

50
99
205

1MB Module
2MB Module
4MB Module

6450603
6450608
34F2933

50
110
205

2MB Upgrade

6450604

99

1MB Board

6450375

89

2MB Board

6450379

110

PRICE

Model

Memory

Bravo 286

512K Kil
2MBKil

500510-010
500510-002

Bravo 386SX

512K Kit
2MBKil

500510-10
5005111-002

Premium 286

512K Kil
1MBKil
2MB Kil
4MBKit

5005111-001
50051().007
500510-002
500610-008

105
50
270
199

Premium
Workstation 286
& 386SX

512K Kil
2MB Kil

500510-010
500510-002

Premium 386SX/16
& 386125

1MBKil

500718-001

Premium 386133

1MBKil

500718-022

Premium 386/16
& 386C

1MBKil
4MB Kil

500510·007
500510-008

Premium 486!25T
25TE,25,25E,33

1MB SIMM
2MB SIMM
4MB SIMM

50078Cl-022
500780-004
5007811-00l

PRICE

Deskpro 386/33

2MB Module

115144-001

115

Deskpro 486125
& SyslemPro

2MB Module
8MB Module
32MB Module

115144-001
11656-001
116568-001

115
580
3200

Deskpro 286N,
386N &
386SX/20

1MB Upgrade
2MB Upgrade
4MB Upgrade

118688-001
118689-001
118690-001

55
110
250

Portable 386

1MB Upgrade
4MB Exp.Board
4MB Exp.Board

107651-001
107653-001
107654-001

145
469
469

Portable Ill

Modem/lnterface
0-6 Exp. Board
512K Board
2MB Upgrade

107808-001
107811-001
107331-001
107332-001

140
185
55
105

Portable LTE

512K Board
1MB Board
2MB Board

107077-001
117081-001
117081-002

SLT /286

1MB Board
4MB Board

110235-001
110237-001

SLT/386

1MB Board
2MB Board
4MB Board

118303-001
118304-001
118305-001

Memory

Number

4MBKil
16MB Kit

M0376LL·A
NIA

$205
$675

1MBKit
4MB Kil

M0291LL·A
M02922LL·A

79
205

1MB Kil
4MB Kil

M0218
M02707

CALL
215

1MB Kil
2MB Kil
4MBKil

M0218
M0219
M02707

55
105
215

TOS HIBA

1MB Kil
2MB Kil
4MB Kil

M0218
M0219
M02707

55
105
215

PortableT1000SE
& T1000 XE

1MB Card
2MB Card

PC14-PA8311
PC14 -PA8312U

$119
219

1MB Kil
2MBKil
4MBKil

M0218
M0219
M02707

55
105
215

Portable T1200XE

2MB Card

PC13·PA8306U

119

Portable Tl 600

2MB Card

PCB-PA8302U

11 9

Portable T31 OOSX

2MB Card
4MB Card

PC15 -PA8308U
PC15-PA8310U

119
295

Expansion

Ram0uest16/32
RamOuesl 8116

Model

Board s

IBMPS.12~

IBM PC,XT,AT
PS.12 Model30

Exp. lo8 MB
Exp. lo 32MB

$239
145

3.75
4.75

Par I
Number

PRICE

Portable T3100E

512K Card
2MBCard

PC9·PA8340U
PC9-PA8341U

85
119

Portable T3200SX

2MB Card
4MBCard

PC12·PA8307U
PC12-PA8309U

119
205

Portable T3200

3MBCard

PC6·6A7137U

Portable T5100

2MB Card

PC7-PA8301u

2MB Module

PC1 O-PA8304U

DRAM
1x1

Memory

MONTHLY SPECIALS
H.P. Laser Jet llP, Ill, 1110, lllP

Laserjel II & 110

1MB,2 MB,4 MB Upgrades

Laserjel HP,111 & 1110

1 MB,2MB,4MB Upgrades

Panasonic 4450

1 MB Upgrade

Okidata
OkiLaser 400
Okil.aser 800

1 MB,2MB Upgrades
1 MB,2MB,4MB Upgrades

TI MicroLaser & 386125

1 MB Card

IBM 4019, 4019E

1MB,2MB,3.5 MB Upgrades

Epson 6000

1 MB,2MB,4MB Upgrades

Toshiba Page Laser 6

1 MB,2MB,4MB Upgrades

AT & T Model 593

1 MB,2MB,4MB Upgrades

Brother HL-4

1 MB ,2MB,4MB Uprgrades

lilow You Don't Need To Pay More JusLBecause
' it's" e Industrial Computer System . Build °'l'oor . Own
High Perfo;mance Industrial PC Syetem at .Beet Price.
Call ·or . Fax Us Your Specifications. We Use Only
, Name e;and Components.

Single Board Computers
286, 386SX/DX, 486SX/DX ISA/EISA

* Backplane Board
8,12.14,18,20 Slots

· RACKMOUNT KEYBOARD

.
.

.

.,

-_.

.
H

.

.

r-,...

..

-.

I

0 tional Lexan Door Available

SCSI EXPANSION ,ENCLOSURE

• Uplo 4 foll Ueigbl SCSI DRIVES
• Two
Addilional Fans
• Uplo SOOW PS (2 X 2SOW PS)

MONITOR ENCLOSURE

APPRO FILE SERVER SYSTEMS & COMPONENTS
10 DRIVE BAY
'* ***.BASIC SYSTEM ~=coNFJGURA TIONS * * * *
FILE SERVER CASE
MOTHERBOARD & CPU W/256K CACHE(386 SYSTEM W/64K CACHE!. 4MB RAM, 1.2
& 1.44 FOO, IDE 2S/P/G PORT, 101 KEYBOARD & FK-1050 CASE W/250W PS.

$2365
$1955
$1695

486-SOMHz EISA
486-SOMHz

ISA

486-33MHz EISA

MICRONICS
HIGH PERFORMANCE MOTHERBOARD

486-33MHz

ISA

386-33MHz

ISA

• CALL

FK-1050

$195

$1225
$895

or FAX YOUR CONFIGURATIONS II

3861486

486-50 JSA!EISA
$1365/$1725
LOWEST PRICES GUARANTEED !!!

CACHE
-20125133 MHz

W/256K CACHE
NOW IN STOCK

Do You Need More Slots In Your Computer ??
Now you can expend your PC-AT system
AT
COMPUTER

EXPANSION

CHASSIS

without timing or noise problems and without
time-consuming system reconfiguration with

the new ETRC-A T active Expansion Bus
Interconnect Kit from APPRO International.

• Hardware and Software
No need to add drivers or modify software.

• No Address Restrictions.
Put disk drive. video controllers and other
computer resources into open slots in your
expansion chassis.

t

CABLES
1GROU NO PLANE
ON OU TSI OEI

342PC-2
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• No Initializing Software
Just plug in the cards and you're all set

to go
•• ETRC-AT KIT (INCLUDING 4ft. CABLE!
•• 8 SLOT PASSIVE BACKPLANE
• • EXPANSION CHASSIS W /200W PS

$ 380

66
55

• 2 Cooling Feno
•.c Both Side Panel Opening
• 250W PS (300, 4Q0, 450W Opt.I • 8 Slota
• Rolling Casters
~ - 1~ . e- x 8.7" x 27.6"
ALSO AVAILABLE 1~;tB,20 SLOT SERVER CASE
I. CQVEQ.NMENT It. SCHOOL P.O. WEu:::oME l. VISA. & MIC ACCEP'T'ED.
3. ONE YEAR WAU.ANTY. 4. PRICES ARE SUllJECT TO CB.Al'WCE WfO
N011CE, 5. F.0.1. SANTA CLARA. CA.

APPRO
International Inc.
3687 ENOCHS ST., SANTA CLARA, CA 95051

408-732-6091

FAX:408-732-6095

Circle 600 on Inquiry Card.

SIX
GREAT REASONS WHY YOU'LL
SELL EIGHT TIMES MORE
SOFTWARE WITH WNDX®
With The
WNDX
Toolkit You
Develop For All
Platforms. ONCE

With WNDX
You Maintain
One Set of
Source Code for All
Platforms

Write state-of-the-art graphical
user interface application ONCE
for any one of MS-Windows 3.0®,
MS-DOS® (graphics mode),
extended DOS, PC-UNIX, UNIX"
with the X-Window System'" or
the Macintosh'". Write them once
and fora!!.

Avoid the high cost of maintaining
source code for different hardware
and operating systems. With WNDX
you only need to maintain ONE set of
source code.

With WNDX
lliiillililiiiiiii~~=~~.iiiiWC::::~IE!l,l~,,I You Can Build
With WNDX
Your Application FASTER
Your Software Is Now
The WNDX Resource Manager is built with full access to over 1.000
GUI functions and object-attributes within the WNDX GUI
Hardware Independent

What happens when you've spent your entire software
development budget building a GUI for MS-DOS and then
Microsoft's MS-WINDOWS takes the PC world by storm? What if
OS/2 gains ground? Simple. You recompile your WNDX-based
GUlapplication, link it with the WNDX libraries for your target
platform, choose your "look and feel" and start selling solutions,
TODAY.

With WNDX Your Software
Developed For One Market Is
Now Open to Eight
When you write your applications with WNDX, you build for one
platform and you get eight markets. You just take an hour and
recompile for each market. WNDX gives you the power to sell
everywhere now and in the future.

With WNDX Deliver Your
Custom "Look and Feel" On
Any Hardware
WNDX gives you "look and feel" insurance. From the developer's
vantage, your application code and WNDX GUI resources are
completely independent of the graphics sub-system, the
windowing system and GUI tool kits. You select from OSF /Motif '",
Windows or WNDXstyle guides.

Libraries. This means your dialog boxes, multiple widget sets,
custom controls, icons, bitmaps, cursors, menus and more are
instantly 1003 portable, with no programming in between.
Write your code in C or C++ using the WNDX programmer
interface to the WNDX GUI Libraries. You can do almost anything,
from placing pixels on the screen, stuffing events into an event
queue, or managing complete dialog interactions.
Our object-attribute interface gives you self-contained GUI objects
including windows, dialogs, controls, menus, cursors, and icons
that are easily modified by a developer or an end-user.

*All Supported By I11e Best WNDX® Test
90 Days of Free Support and
A 90 Day Money Back Guarantee

A selection of WNDX® Prices
WNDXFORDOS
wx 2000 Real Mode
$295.00
MW2000 Real Mode
$595.00
WX2020 Extended Mode $595,00
MW2020 Extended Mode $9%00
MW2099 Pro Pack
$1,395.00

WX 3010 MS Windows $995.00
WX 5010 SCO Unix
$1,495.00
WX 5030 Aviion
$2,495.00
$2,495.00
WX 5040 Sun Spare
$995.00
WX 7000 Macintosh

WNDX for DOS requires Meta Windows

Site license inquires are invited
FOR ORDER INFORMATION CALL

1-800-463-3665
Or Fax Us at 403-270-0366

Circle 57 6 on Inquiry Card.

WNDX®
ONCE.
And For All.

fright 0199\. The WNDX Corporation. All11.1 are the properly of respective owner. WNDX is a registered trademark ol lhe WNDX Corporation. WNDX is marketed world-wide by Diamond lntemalional Industries Inc.• Vancouver. Canada. 1·800·463-6344

. /

•.
ThiS ad ts
fior vJ 0, u t~

b ecause you rep resent a medium to large
corporation, wich has an established help-~esk,
an m-house support staff, an excellent credit
record, and will purchase hardware in
quantities over the next year. Above all - you
are a pro, who will not compromise, and require the best
partner for your hardware needs. If you qualify, we invite you
joindmusands of satisfied customers. ff you don't.. . you can
either ignore the rest of this ad, or stnve to improve.

Both as a file server or a workstation, the Hertz
486/33Ei won enthusiastic responses from the folks at
PC Magazine. The Editors' Choice award was out right
justified, and this machine has become a ve1-y popular
file server thanks to its superior attributes,
performance and value.
March 17, 1992
•
Intel 80486DX at 33MHz
95133
Hertz•
Ei
•
Intel EISA 80486 System Board
• 10 EISA Expansion Slots!
• 8MB of 32-bit RAM
• 1 Floppy Drive - Your choice
• 660MB SCSI Hard Disk
• SCSI 32-bit EISA Bus-Master Controller
• Monochrome Video Board and Monitor
• Large (3 cooling fans) Tower

$ 6,120

•• • •

Same as above with:
• Mid size (2 cooling fans) Tower or Desktop

Hertz 486/DSOe (DX2)

Workstations:
All Workstations Include:

~
ff

•
•
•
•
•
•
•
•

1 Floppy Drive - Your choice
8 ISA Expansion slots
101 Enhanced Keyboard
2 Serial and 1 Parallel Ports
VGA Board up to 1024 x 768
14" S-VGA Color Monitor .28 DP
1 Year Limited Warranty
On-Site Service available - Call.

••
••

Intel 80486DX2 at SOMHz.
256KB Fast Cache (20ns.)
8MB of 32-bit RAM
21 OMB Hard Disk, Cache

$2,610

$ 5,770

Hertz 486/D33e

••
••

Intel 80486DX at 33MHz.
256KB Fast Cache (20ns.)
8MB of 32-bit RAM
lOSMB Hard Disk, Cache

$2,130
Hertz 386/D33e

Hertz 486/S20e

8

I

f
..,_
u

~

•••
Call Toll Free:
1-800-232-8737

•
•
•
•

Intel 80486SX at. 20MHz .
256KB Fast Cache (20ns.)
4MB of 32-bit RAM
1OSMB Hard Disk, Cache

$1,750

•
•
•
•

Intel 80386DX at 33MHz
64KB Cache
4MB of 32-bit RAM
52MB Hard Disk, Cache

$1,495

'!>

_g.

·j
£
~

f

.:

PC MAGAZINE and PC MAGAZINE EDITORS' CHOICE
are regstered lrademarks of Ziff Communication Company.
lnlel, Intel Inside, areregisteredlrademarksof lntelCorporatiion.
Specifications and prices subject to change without notice. Case design may vary.

Circle 572 on Inquiry Card (RESELLERS: 573).

325 Fifth Avenue
New
York, NY 10016
TM
FAX:
(212) 684-3658
Computer Corporation
AHertz Technology Group Company
1111- TEL: (212) 684-4141
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H:
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Circle 596 on Inquiry Card.

WHY BUY FROM PC IMPORTERS, INC.?
Order Number: CFA-52 .!t688
•

Oualtt¥ Products at Reasonable Prices
In Business for Over B Years
5 Year Warrantee on Labor
1 Year Full Warrantee on Parts
30-Day Money Back Guarantee
Toll Free BOO Nurrber
5 Year Technlcal Support
NeX1 Day Shipping
No surcflarge on Credit Cards
C.O.D. & P.O. Welcome
At least 72 hour bum-In period
Member of Better Business Bureau
Exclusive lflllOrter & Distrbutor of Qualhy Parts
Systems are Asserrbled In USAI
Ship lntematlonal Orders of Any Size

MONTHLY SPECIAL

$

Order Number: CFA-86

1659

286-12/16Mhz SystemPackage

386SX-25 Mhz System Package

ero Watt StatbMot~rboard
IOS Shadow AM upport, LIM 4.0
·1t I S~tup alh
~or Sock~!
7
slon ~lots ~6-liiVB-b1t Auto-swttch)
Vl!l$ of RA1 (Up to4 Mea)
1
J:E Hard 0 ve, <19ms AlX:ess

.. 1h ~enrWoed 10Sr.,~heatdow RAM Support
0>r S
"'
7 xpan ion ots 111 iVB-blt A to-switch)
Villi> of RAM (70ns Goldstar, Up to 16 Meg)
2
~io & :E Hard Drive, <19ms Access

~t1'o~att ~lat~Moth~rboard

e

i

1

ti

31'2= ~!~~ B:~s
14· co~1 (1GA o 1t
SvP,Br VGA.Car 1 •

B~ve, or
"' N'Wc
AM

.

~J~~-ilW'.~n an~ e~d er supply, 5 drive bays

~r~~ai~;Wbi3sbio~~r.Rez Mouse

$1999

Order Number: CFA-89

~~~~.~~r~°i!~~::n~~

486DX-33 Mhz System Package

fo~ ~~f,95~~fru\~~\,1
•Mui 'j!jl~~\9;<1~che IE~p up !9_256kl

li F~

3 112" ~!a~
Bens~y
~jDPPY,
or
1
8
14· eo2)(1i3A ~on:~r gxo~Wlby 'N1c
SVP,Br VGA°Card 16-Blt w!25a<'RAM

81:VS·

~~JJ~~~~~i'/WE:~upply, 5 drive bays

r~f: ed~~~oedl;b5~on Hl-Rez Mouse

pgra e1o:lli6ox:25''Miizadd+S89

486DX-33 Mhz System Package
lti\·
n

$799

·order Number: CFA-64

1
l'!r~~'l11.~~a
ri!'4J~~3~~~
~~ll!-1n iXath rocessor ertek Socket

Order Number: CFA-73

$.1199

386DX-33 Mhz System Package

~fJ?~~~~~t~tt,0~~~=

RAM support
! I t h rOQ!$6or Socket
Ion Slots (16-biVB-b~Auto-swttc~
125
2
µ"1
ar
64 Meg)
l'i'p to 1t Meg)
Bot h ,,.,f!V '2Jrvesfil
.
220 ~eg-IDE . . Har
rive, <12ms ccess
D~W.D. Har\tlSrtve, <17.lTl!I Xbcess
~la~ els~r.1~r. R!!Y.e
µI -In
nternal Drive ache
Bµllt-ln 32k Internal Drive Cache
3
14" Coe:r SuJ)er
o'r'W.<!¥i73s by NEC
ensj FJ
Both
ve
Both
11llvNon-nte
la
rive
l!:rt
SvP.Br GA Card 16- w/1 Meg RAM
14" Co r SuJ)er
~ontor".28 Pl
14" Co r SuJ)er
M
o'i'W.<!¥~768 by NEC
Mll'll-tower Case w/200 ~arsupplyL 5 drive bays
I~ Non- nte
UD to 1024x7?B r!ISolutlon
llv Non- nte
up tQ_800Jc60Q resol !Ion
(O~;ktop
Av
le at
¢narge)
~uper
Card 1~1 w~1
M RAM (VESA Co~.)
SuP,Br
A Card 16- w/256k RAM
OS1-Kev nharanced 1evboarame PoP
Yf
'power sul)lllyfl6 rve bays
Minl-towe1 ~e w/200W power supply, 5 d Ive bays
eluxe 1n -tower
ocus 2001/2000+ re111um eyooard w/Plas c ver
GarTM
101-Kev En anced Ke~1d
. erlaffe, P allel
icros Co['!ll;!tble 3-button H -Rez Mouse
~:>err~ 1 Farallel~ 1
Po~
2 Serial/ 1 Parallel~ 1 Game ort
Microsott Co['!ll;!tb e 3-button Hl-Rez Mouse
icros Cofl:l¥\lb e
utton H1-Rez Mouse
Preloa ed wrtti MSOOS 5.0
Preloaded wrtti MS OS 5.0
reloa ed wttti MS OS 5.0
$4
Upgra e to 3860X-40 Mhz add + 9
Many other COJJJlanies P.romise to beat any price, we DO IT! Buy direct from the importer and save I OJr ~ystems are backed bY warr<l!lte~ ~nd 30 day money b~ck ~ yqu are not .satisfied! We stand
behind our prodUcts, aria you know we are Here to stay, not just a one shot deal. Visa & Mast01 Card I COO I Checks I P.O.s CJealers 1nqu1r1es welcome. All equ"ment IS NEW with factOty warranty.

'113'~

AH (<

:1~

ur.

B Goldstat,

:O~n~66'1rve c'Tc~e

~Ofi

UDto800~600resolutlon

Cm

~

Ab 10 ~ Meg)

Prices are subject to change.

30 Day Money Back

~~:::~~ SUPJXlrt
Boston, MA

8 ~slon I

u16-biV~ It Auto-swrtch)

~M~~~~ A~'~'l~t~~s?;~J~to
F~J. rves~fil·
~/4'

ns~F~Y.

JI!jj:l19~9;<! ~se~riPs't~

~rive

F~J.'2frvesfil·ens~
~14·~Ja~

J~Y.R~~

hO

Member of

PC Importers, Inc.

""'"«••

r~·1
• I
c:

Call 1·800-886-5155
Monday- Saturday: 9:QOam kl 5:30 pm EST FAX: (216) 464-3507
Kowloon, Hong Kong

Made
In

U.S.A.

VISA & MASTERCARD
NO SURCHARGE
C.0.D.AVAllABLE

Cleveland, OH

You work for hours to create a file or design an
image before a frozen screen wipes out your work...
You have just lost valuable time, creativity and dollars.

Now there's a solution.

=;: e~a==
...-- ·-·....nTCH™
-.
------~---

-~------

~-

For the first time, PC users are able to receive:
• DATA SAVER CARD
• ANTI LOCK-UP CIRCUIT
• ANTI CRASH CIRCUIT
• SURGE SUPPRESSION NETWORK
in _on~ pac~age for
00
a limited time only


$99

CALL

NOW

1-800-882-8285
Publish
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Circle 574 on Inquiry Card (RESELLERS: 575).

Last Call
Up to $1,250 off
Any new 486 or 386 advertised in this publication* or
P.C. Week, P.C. Sources
or any other computer magazine.

Guaranteed Lowest Prices, Highest Quality Components
We Will Custom Configure Any System To Your Specifications

Call Now
1-800-424-2125
24 Hour, 7 Day, Technical Service 1-800-424-6550 FAX 1-206-556-0231

••••• •••• ••••••••••
••••••
•••• ••••
•
••••••••••••
•••••••••••••••I
I
Micro Data Computers

Circle 578 on Inquiry Card.

Micro Data Computers
14350 NE 21st Street
Bellevue, \VA 98007
JULY 1992 • B Y T E
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HP Compatible Scanner

ScanPlus
It's Time to Get a Page Scanner,

From

$ 349

and up

Why you need a page scanner ?
Rotation, vibration, and unstable scanning sr.eed are the worst
.
enemies to a hand-held scanner making reso ution higher than 150 dpi
truly meaningless. Now, it is time to upgrade or buy a ScanPlus page
scanner that really works for you.

What is the usage of ScanPlus ?
With HP ScanJet Series Emulation, you can scan directly with most
software. For example, ScanPlus let you work with:
lmageSoftware :
Picture Publisher /PLUS or PaintBrush IV Plus that allow you to edit
and enhance your pictures.
OCR Software, :
WordScan, Recognita, OmniPage, TextPert or Readright that can turn any
document into computer recognizable texts which can be edited, stored, and
neatly filed. OCR software can type 10,000 characters within 2 minutes and
save you hours of typing time and truly computerize your office operation.

Type : Desktop, Sheet-fed
Resolution:
300 dpi, enhanceable to 1,200 dpi

DTP software :
Ventura or Pagemaker to produce great looking document.

Scanning Area:
up to 8.5"x 14" longer if S/W allow

Presentation software:
Lotus Freelance or Harvard Graphics to tum out beautiful and effective
presentations.

Scanning Speed:
Single pass in color mode

Raster to Vector Conversion :
"Draftsman" to convert for AutoCAD and other drawing programs.

Scanning Mode:
1. B& W I Halftone (I bit I pixel)
2. Gray (8 bit I pixel) 256 gray
3. Color (24 bit I pixel)
16.8 million colors capability

Communication:
ScanPlus lets you import images for your fax card turning your PC into
a full-featured plain paper fax machine.
Image Database:
Using ScanPlus Color 3000, you can input images for your image database
file and let your database display both texts and color images.

PLUSTEK USA, INC.

3350 Scott Blvd., #46
Santa Clara, CA 95054
In Canada (Ontario)
342PC·B
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Tel: (408) 980-1234
Fax: (408) 980-5184
Tel: (416) 667-8092
Circle 579 on Inquiry Card.

• Use "Workstation" Quality (and
Performance) Peripherals
· Works with ST-506, ESDI Drive
Controllers and IDE Controllers

Quantum .
MB
120
240
425

INTL

429
699
1149

EXTL

519
789
1249

Maxtor
MB
120
213
340
535
760
1.2G

INTL

EXTL

$359
599
979
1349
1399
1999

$439
699
1079
1449
1549
2149

Fujitsu
MB
330
520

INTL

EXTL

$1099
1249

$1199
1349

WREN
MB
330
480
600
630
1.2G
1.6G

2.6-5GB DAT
INTL

EXTL

$1299 $1449
1249 1349
1399 1549
1649 1749
1949 2099
2799
2949

Model
SQ-555
SQ-5110

Bare
$399
599

Additional SyQuest Cartridges
44MB  $75 BBMB  $/09

Toshiba

Bare
$579

CD-ROM
3301B

EXTL

$1699

2.6 - 4GB Compression DAT

. APSDAT

1399

1499

Desktop and Portable Units
DATs are Archive-based Mechanisms
Ml Tape Drives lnclude·S-ytosPlus

Microni cs

SyQuest

• 30-Day Money-Back Guarantee • All products carry a 30-day money
back guarartee. Your risk in the transaction is the cost of shipping.
• Disk-for-Disk Replacement Warranty ·Quantum, Maxtor, SyOuest and
DAT drives carry a two-year "parts El labor" disk-for-disk replacement
warranty. WREN, TEAC, Micronics products and SyOuest cartridges
carry a one -year "parts El labor" disk-for-disk (board-for-board)
replacement '.'<arranty. Fujitsu drives carry Fujitsu's five-year warranty.

Model INTI.!
APSDAT $1599

386SX
386DX
386DX
486DX
486DX
486DX

ISA25
ISA25
ISA/33/Cache
ISA/33/Cache
EISA/33/Cache
ISA/50/Cache

$259
399
449
859
1199
·1449

Ask 'About Ouri Full line of
Macintosh SCSI Products

• Mounting Hardware li Cables Included· All hard drives include rails,
extenders and data cable,? re~uired for standard operation. Board
products are populated but without RAM.
• Toll-Free Technical Support • Toll-frl!e T chnical Support, 9am to
7pm Monday thru Friday, Central Standard Ti e. As often or for as long
as you need.
• Prices li Specifications Subject to Change Without Notice •

M-F 7AM-9PM CST

SAT IOA -4PM CST

Visa/MC, Discover, AMEX-No SurcHarge
International: 1-816 478-8300 FAX: 1-816 478-4596 (24 Hrs) Toll Free UK: 0800-897-545 Toll Free Australia: 0014-800-125-875

Alliance Peripheral Systems, 2900 S. 291 Hwy., Independence, MO 64057

~lrCl8

I OU

on

lnQUIFV

~ara .

AMT
INTERNATIONAL
(COMPUTERS & PERIPHERALS)

•

307 4 LANDESS AVENUE · SAN JOSE, CA 9513 2
TEL : (408) 942-9695 · FAX: (408) 9 4 2-5509
COMPAQ MEMORY

1M8645060J ....... ......... $85 00
Models 70-E61(121, SOZ. SSSX, 65SX

2MB 6450604
OtskPro286·E,386·20/20E/25

lMB 113131-001 ............ S99.00
4MB 11 J1J2 ·001 ... ...... S225.00
OeskPro 286N, J86N and JB6SX

2MB 118689·001 ......... $135.00
4MB 118690·001 .......... S2JO.OO
OnkPro386S

lMB 11 J648·001 ........... $99 .00
4MB 112534·001 ......... $220.00
OukPro 386·33, 486-33 & SystemPro

2MB 115144·001 .......... $185.00

AST MEMORY

Modcb SSSX, 6SSX, J4F'3077 & 34FJ011

4M834F29JJ

2

~~2 :·K~=~~~o

..... SS9.oo

2MB Ki1500510-002 ... $150.00

Premium 396·16flOC

lMB Kol 500510-007 ..... S95.00
4MB K•l 500511>008 .... S220.00
Prtmium386·20

lMB K;1500510-00J ..... $99 .00
4MB K;150Q51!>004 .. S2JO.OO
Brave>J86SX

4MB K;1 500510-008 ... $220.00
Premium 386-SX/25/JJ & 486·25

lMB 500718-002 ............ S75.00

HEWLETT-PACKARD
MEMORY
VectraOS/165

lMB 01540A ............. S112.00
4MB D1S42A ...... .......... SJ25.00

2MB6450608 ..

Vectra486PC

lMB D2150A ................ S99.00
4MB 02151A ................ SJ90.00

IBM PS/2 MEMORY
Mode ls 30·286, Etp. Board 1497259

512K Kil 30F5J48 ........... S54 00
2MBK;1 30F5J60 .......... S125.00
Models 70·E61/121, SSSX, 65SX

.. $125.00

Models 80 -141

1M86450J75 ........ ........ S99 .00
Models 80-111(31 1

2MB6410J79 ........ S1J5 00
All Models 70 and Ill

2·8MB w!2M 6450605 .. $275.00
2·14MBw/1M34FJOn . SJ5000
4-16 MB w/4M34F3011 .• $450.00
Models 50, SOZ. SSSX & 60

1497259 ....... $599 .00

H·f1JiiJjjj iiJii11H i11jip
1

11

Htwletl·Packan:l Lastr Jet llP, Ill & 1110

1M8334748 .............. S110.00
2MBJ34758 ................... $150.00
4MB 334nB . .
. S215.00
Hewlell·Packatd Laser Jet llP & 110

1M83344JB .............. $11000
2M8334448 ...
.. 5150.00
4MBJ34458 ............. $215.00
IBM last14019 and 4019e

lMB 10J91J7 .......... $175 .00
J.5MB 1038675 .... . S225.00
Canson LBP·B11, 811A, 81ll

2MBS6J·1880 ............... $199.00

LAPTOP AHO PORTABLE
MEMORY

Yectra0Sf20PC, RS/25PC and 20C

lMB D1640A .......... $120.00
4MB 01641A ..
.... $250.00

.. $210.00

Models7D-A21

2·8MB
9

..... S125.00

TOSHIBA MEMORY

lMB
2MB
2MB
2MB
2MB
2MB
4MB
2MB
4MB
2MB
2MB
8MB

LOWEST PRICES

ZENITHMEMORY

SAME DAY SHIPPING

8J087·20 ................ ......... Sl.55.00

2MB SupeiSport S)rJBela ... $199 00
COMPAQ MEMORY
lMB Portable LTE 286 .. .. S150 00
2MB Portable LTE286 . .... S175.00
lMB SLT.286 ..
. $150.00
4MB SLT-286 ......... ...... .. . 5399 .00
NEC ME MORY
lMB P1ospeed 286 ..
..$185.00
2MB Prospeed 386 ........... 250.00

83 87·16 } S X ........ $105.00· ··
83 87-20
.......... $115 00
83 87-25
'. ...... $125.00
llT
2C87.S .....
S69 .00
2C87-10 ................................. 579 .00
2C87·12.......
............. $89 .00
2C87-20 ..... .
. ...... $99.00
3C87-10
............. $175 00
JC87-15 ........ ......... ... .... ...... Sl 75 00
· 3C87·33 ................................ S200.00
ZElllTH MEMORY
( 3C87"10 ............... ................. $2 15.00
•• JS87·16}· s
_S98.oo··
Zenith Z·386(20fl5/33 & JJE
J 87·20
....... $105 00
lMB
ZA36/3800ME .. S99 00
J 87-25
...... $120 00
2MB
ZA3600MG .... S150 00
AMO
4MB
ZA3800MK ...... S215 00
SOC287·10 ...
. ......... S89 00
ZenithZ-386 SX
SOC187·
12
................
S110 00
.
$145.00
2MB
Z·605·1 ..

--x-· _.. . . . . .

4h0:1M;lil1f1Hf»
INTEL

8087·5MHz ..................... $7000
8087-2 8MHz
........... S70 00
8087·1 lOMHz ....
..... S135.00
80287.S 6MHz ............. S79 00
80287-8 8MHz...
S79 00
80287XL 8/lOMHz ............... $89 .00
80287XTL 12MHz (La~op) ... S99 00
80287· 10 10MHz ..
S89 00
BO 287-1212MHz...
510900
80J87SX-16 ........................ 5129 00
SOJ87SX-20 .
S1J5 00
Bjl3870X:.{O ......... .............. S140.00
1iOJ87DX·2~--··· . S185®
80J810x.JJ .. .
..... . s1rn)d

Modo 1000SE/XE . . S125 00
Modo 1000SE/XE ... S180 00
ModelT1200XE ..... Sl25.00 . ~ZSll·20 wiifi~~oo
Mod~ T1600 ..
$125.00
J167-2020MHz ... . ..... S30000
Model TJlOOE .. . ... $125.00
J167·25 25MHz ..
. ..... SJ75 00
ModelTJlOOSX
S125 .00
J167 -33 JJMHz ..
.. $475 00
Mode lTJlOOSX
S225 .00
4167-25MHz ..
.. ... S57500
ModelT3200SX ..... Sl25.00
4167·JJMHz ..
..... $700 00
ModelTJ200SX ...... S225 00
CYRIX
Model 5100 ......... $125 00
82S87XL ..
...... S79 00
ModelT5100. T8500 . S115 00
8J087-16 .......................... S15500
Mode1T5200. T8500 . $450 00

SIMM MODULES
IBM TYPE
AOC $2.00 FOR SIPPS

4Mx9-80
4Mx9·70
1Mx9 ·60 ...
1Mx9· 10 ... ..
1Mx9-80 ... .
1Mx9·70 ... .
256x9-70 .
256x9-10 ...
156x9·80 ......
256x9-60 ...

...... S145 00
.... $145 00
................... $40.00
. . $40.00
.... $40.00
............ $40.00
s1100
. .......... Sl0.00
.... Sll .00
. .............. S12.00

4164· 150 ... ····························· S2.00
4164-120 ... . ...................... S2.50
4164 ·1 00 ............................ S2.75
4164-80 .....
................. SJ.00
DAAMMX4

ORAM
DRAM IMGX1

1 MGXJ.120NS ..
1 MGX1-100NX ....
1 MGX1·80NX
1 MGXJ-70NX .....
1 MGXl·60NX ....•.

S5.00
.......... S5.25
S5 50
....... S5.75
.... $7.50

4,l,!ii\11i;il:j,J.!;l.(jil:•

4464·15 .................................. $1.50
4464 -12 .................................. Sl.99
4464·10 ... .. . . "" ........... $2.50
ORAM 256XI

256Xl· 150NS.
........ $1.79
256Xl· 120NS ........................ $1 .99
256Xl-100NS
.. 2.00
256Xl·SONS ............................. S2.25

/s~~I·-=~ •

ORAM 256X4

256Xl·STA1\C COL

51256P·10

BocaAT>
............ $115.00
Boca XI orJO ......
.. .. S115.00
On:h;d16/J2 ...................... S169.00
On:h~ 8116
........... S159.00
Ra!Tlj)al
............ $95.00
s;mmpyRam
.......... $\8900
Tl RamPS/2 ..•................... S199.00

:: i~i~

256X4·120NS ...
........... $500
256X4-100NS ... .
.. ............ S5.50
156X4·80NS ............................ S5.75
.................... S1.99

1X4 4X1 STATIC
514402-80 (1x4) SH.ZIPP .... CALL
514400·80 (1x4) ZIPP ..... .... CALL
514400·80 (1x4) DIPP ........... CALL
514400-80 (1x4) saJ ............ CALL
514100·80 (4x1) saJ ............ CALL

AAA 1800-08 ....
............... SJ 00
AAA 2800-07 ... .. ................... SJ 25
AAA 2800-60 ...
. ............ $4.50

1X4-!ll ZPP ........................ SJ5 00
1X4-80STT ZIPP ... . .......... SJ9.00
1X4-70STT ZIPP ................... SJ9 .00

SYSTEM

CASES

$1569.00

F~·Tower

llesklop

HARD DRIVES
44MB. 28ms, IDE...... ...... S190.00
89MB. 14ms. IDE ............... $270.00
130MB. 15ms.IDE ............... $335.00
210MB. 15ms,IDE ............... $569.00

FLOPPl DRIVES

MONITORS
VGA4114' ....................... S229.00
SVGA2814' lrt......
.... S280.00
SVGA2814' Na>h1 • ... ... S349.00
SVGA2514'Nm-lnt .......... S510.00
SVGA281 7' ....
..... $850.00

MOTHER BOARDS OK
486-33 w/ 256kcache ..... . 899.00
486·33 w/ 64k cacl>e .......... S575 00
4B6SX ......
... S425 00

Sl0.00
................ ······ $89.00
............ S119.00
...... $95.00

Mini-Tower
Md-Tower

486-33 wf 64k cache
• 4M8 RAM • 1.2 & 1.44 • 13J HO
• VGA • SVGA28Monitor • 101 KB
• Miri-TowerGase • CX)S 5.0

APPLE·MAC

1Mx8·70 ...
SJ8.00
1Mx8·10 ... .. ................... SJ7.00
1Mx8-00 .......
545 .00
4x8·80 .
. ................ $190.00

J86·33 w/64k cadle ......... S275.00
386·25 Nor><ache ............ S225.00
J86SX·20
...... S165 .00

ORAM 64X1

~~~ ~~~~~~2~~~~~~6~900~ 8:8~~
······••• • ~:~;~ --- 1
2MB SuperSport SXIAlpha .. $199.00 '· -~08740 ..... ............ ........... 5220.00

1.2MB. 5.25' ..
. .......... S58.00
1.44MB. J 5' ....................... S58.00

MODEMS
24octps lmemal ..
........ 549.00
96octps 1n1ema1 ................. S299 .00

FAX/MODEM
9600bps lni SJR Fax ............ S85.00
2400bµ; Modem .... ............. S99.00

Get the latest technology. Anything else is obsolete. CALL:

1-800-UP-I-.JUMP
and Jump up to a 14,400 baud Data Modem/14,400 baud Fax Modem!
Automatically falls back for slower fax machines
or slower modems, but when you connect to
a fast one, you fly!

!

\~,cf· )
\\ o.'\· n\ p

YES
YES
YES
YES

14.<lOO V.17 Fax. V.32 BISN.42 BIS57.600 bbs throughput modem
CAS implementation - full network. windows 3.0 etc.• com
Background send & receive

· ~~.~YES

I .\f:'j/\~'~
S~

vi'"

riAi

v

0

~,

5'j.1r

\

·

YES
YES
YES
YES
YES
YES

To and from any group 3 fax or any dial up modems
Super software included - FAX & modem in one program
Five year warranty
Ev01y board fully tested in actual use before shipping
Reliable ermr-free

connectiv~y

JElumine§§ Kn§tirument§
Computer innovations Since 7978
You'll pay for the jump up in speed with the savings
from just a few long distance phone bills using a
2400, 4800, or even 9600 baud modem.

No Risk - Satisfaction Guaranteed
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Order l-80Q-UP-I-JUMP
AMEX, MC, VISA. Company Check, COD
Tech (214) 980-9990
FAX (214) 980-7030
13410 Preston Rd., Dallas, TX 75240

Circle 190 on Inquiry Card (RESELLERS: 191).

,
3.5 11 1.44MB

2MB .... $98
4MB..$228
SMB..$428

TOSHIBA
MEMORY

GRIDGRIDPAD 512KllMB
HP95LX 512KllMB/2MB
MOMENTA PENTOP 512K/IMB
NCR 3125 NOTEPAD 512K/IMB
POQET 512K/IMB
SHARP PC300013100 512Kl lMB
SHARP PC670016741/6781 512K/IMBl2MB
SHARP PC6800/684ll6881 512K/IMBl2MB
TOSHIBA T3300SL 512Kll MBl2MB

•ALL CARDS
ARE VERY
FAST70ns

TIOOOSE, TIOOOLE,
Tl OOOXE, T2000,
T2000SX, T2000SXE, T2200SX
\.

'

f

'

'

1_

1 ~';---,

-. •

...,

,'

•

j

1,1-",

-

'

._

AST COLOR EXEC 3B6SX(25C 120MB WI BMB RAM
AST COLOR EXEC 3B6SXl25C BOMB WIBMB RAM
AST COLOR EXEC 3B6SX(25C60MB WIBMB RAM
AST PREMIUMEXEC 3B6SXl25 120MB WIBMB RAM
AST PREMIUM EXEC 3B6SXl25 BOMB WIBMB RAM
AST PREMIUM EXEC 386SXl25 60MB WIBMB RAM
EVEREX TEMPO/LX 3B6SXl20 120MB W15MB RAM
EVEREX TEMPOILX 386SXl20 BOMB WI 5MB RAM
EVEREX TEMPO/LX 3B6SXl20 60MB WI 5MB RAM
TEXAS INSTRUMENTSTM3000 WinSX 120MB Wl6MB
TEXAS INSTRUMENTS TM3000 WinSX BOMB W16MB
TEXAS INSTRUMENTS TM3000WinSX 60MB Wl6MB
SHARP PC-6BOOl120MB COLOR WI 8MB RAM
SHARP PC-6881/80MB COLOR W /8MB RAM
SHARP PC-6700/120MB WI 8MB RAM
SHARP PC-6781/80MB Wl8MB RAM
SHARP PC-6200140MB WI 3MB RAM
SHARP PC-6220/20MB WI 3MB RAM
TOSHIBA T2200SX/BOMB WI IOMB RAM
TOSHIBAT3300Sl./BOMB WI BMB RAM
TOSHIBA T3300Sl./120MB WI BMB RAM
TOSHIBA T4400SXIBOMB LCD WI IOMB RAM
TOSHIBA T4400SX/OOMB PLASMA WI IOMB RAM

I

APPL!! POWl!RBOOK 100/14CVl704'4;6MB.
AST PREMIUM l!Xl!C 1MB/4MB (70os)
COMMOOORI! a..T2B4l386 2MB (70os)
COMPAQ LTB{.l86o, UTl'/20, U'!W51MB/4MB
COMPAQ SLT/2864MB
COMPUADD COMPANION/SX 2MB (70...)
l!Vl!Rl!X Tl!MPO!lX 2MB/4MB (70ua)
GRID 172!1'1750 2MB
IBM PS2 l40SX 2MB/4MB/8MB (7Cho LP)
MAGNAVOX METAUS 2B4'J86SX 4MB
PANASONICCPl7cYZ7CVJ70 IMB/2MB
SANYO MDC -17NB/18NB 2MB (7Cho)
SHARP PC-«;CXV6641/6661 2MB (70D1)
SHARP PC-6700/6781~00{6881 '.1/4MB (~)
SHARP PC-8501 COLORSTAR 2MB
TANDYISOOHDlMB
TANDY 2810HDl3810HD2MB
TI TRAVELMATE Th13-0002MB 70os).
TOSHIBA Tl200XEf1'51002MB
TOSHIBA 11&XV'.3100P/3100SX 2MB UPGRADE
TOSHIBA T3200S~XG'T5200 2MB UPGRADE
TOSHIBA T3100SX/T3200SX 4 MB 1-SLOT(7Cho)
TOSIUBA 1~200/T5200C/l"d500 8MB
ZEOS 286/386SX NOTEBOOK 2MB (7Cho)
ZENITII MASTBRSPORT SX/S[JSLll 2MB (70na)

Circle 183 on Inquiry Cord.

~

$370B
$3268
$300B
$344B
$2678
$240B
$2468
$232B
$192B
$300B
$2B7B
$2628

TITM2000

COMPUADD
COMPANION

$CALL

NEW/
APPLE LASERWRITER nmNT/llNlX 4MB
BROTlll!R Hl-4/4V/4VPS 2MB/3MB/4MB
BRanlER HL-8l'JBD/8V 2MB UPGRADE
CANON LBP 811/811R/811T 2MD/4MD
C. ITOH-6 2MB/4MB UPGRADE
EPSON ACTION LASER PLUS 2MB/4MB
EPSON ACTION LASER n 2MD/5MD
EPSON EPL-4 ICJO 2MD/5MD UPGRADE
EPSON EPL-W;JO 2MB/4MB UPGRADE
EPSON EPL-7000 2MB/3MB UPGRADE
l!PSON EPL-8000 2MB/5MB UPGRADE
FACIT P(,()60 2MB/4MB UPGRADE
HP LASERJET Jl/llD 2MD/4MD UPGRADE
HP LASERJET llP/llP+/IIVlllD/lllP 2/3/4MB
HPLASERJl!TFAX 1MB/2MB/3MB/4MB
HP LASERIET lllSi 1MD/4MB UPGRADE
HP DESIGN JET PLOTrBR IMB/4MB UPGRADE
HP DESKJET+1500/SOOC 256K UPGRADE
IBM/LEXMARK 4019/E 2MB/3.5MB
IBM Ll!XMARK 4029 (ALL MODELS) 2MB/4MB
KYOCl!RA F800/800A/800l' 2MB/4MB
KYOCERA P1200S 2MB/3MB/4MB
KYOCl!RA F3300{.l300A 2MB/3MB/4MB
MANNESMANN TALLY 905 2MB/4MB
NEC SILENlWRITER 2 9(\1290 2MB UPGRADE
NEC SILl!NlWRITER 2 S60,WP 2MB UPGRADE
OKIDATA OKILASER/4002MB UPGRADE
OKIDATA OKILASER 80Cl1!20 2MB/3MB/4MB
OKIDATA OKILASER 8~ 2MB UPGRADE
OLIVETTI PG-100/208 2MB/4MB UPGRADE
PACKARD BELL PB-9600 2MB/4MB UPGRADE
PANASONIC KX-P4410/4430 2MB/3MB/4MB
PANASONIC KX-P442!V4450i 2MB/3MB/4MB
PANASONIC KX-P4450 IMO UPGRADE
PANASONIC KX-P4451 2MB/)MB/4MB
PANASONIC KX-P4455 2MB UPGRADE
QMS PS4102MB/)MB/4MB UPGRADE
QMS PS815/825 2MB/4MB/6MB UPGRADE
QMS PSl700 IMB/4MB UPGRADE
SHARP J X- 9500/9700 IMB/2.5MB/4MB
SHARP JX-9500PS POSTSCRlPf LMB UPGRADE
STAR LASER PRINTER 8 2MB/4MB UPGRADE
STAR/STARCRIPT4/41ll 2MD/4MB UPGRADE
TEC 1305B 2MB/4MB UPGRADE
TI MlCROLASER/PLUS/17/TURBO/XL IMB
TOSHIBA PAGELASER6 2MB/4MB UPGRADE
UNISYSAP9210 2MB UPGRADE

CALL
CALL
CALL
CALL
$958
$808
$3088
$360B
$405B
$4518
$474B

S6B
$98
$98
S98/l158/S328
$248

$68/S98
$98

S6B
SCALL
$148
S68
S98
S68
SB8
$98
$98
Sl48
$328
S98
$98

550 Pilgrim Dri ve - Ste.F - Foster City, CA 94404
PHONE : (415)57B-190! :I FAX: (415)57B- l914
ORDER HOT LINE: 1-800-9-LAPTOP

EXTERNAL DRIVE
FOR
SHARP PC-6220

}
-

SCALL
S48A148
$98
S98/l228
S328

tote-a-lap

$1481$198
$1481$1981$398
$1481$198
$1481$198
$1481$198
$1481$198
$1481$1981$398
$1481$1981$398
$1481$1981$398

$258

S148/$188/S228
$158
Sl28/S218
Sl38/l218
Sl38/l218
Sl38/.1268
Sl38/l268
Sl38/S218
Sl48/S188
Sl38/S268
Sl38/S218
$128/llBB
s11 8/S I 58fjl88
S78/l118/S 158/SlBB
S88/Sl58
$88/S158
$58

S128/Sl78
Slll8/S168
Sl48/l238
S168/S208,'S248
s168/S208,'S1A8
Sl38/S218
$168
$168
$128
Sl48/Sl!!l','S228
$168
Sl38/S218
Sl38/l218
SSl58/Sl98/l 238
s118/S I68/S208
$128
Sl28/Sl78/S218
Sl58
S148/Sl88/S228
Sl78/l268/S348
$8!1/SISB
$128/$248/$388
$68
Sl88/S268
Sl98/l288
S138/S218

S6B
Sl38/S218
$128

••• ALL 0 UR LASl!R PRINTER MEMORY UPGRADES USE ONLY Tiil!
HIGHESTQUAUTY PRINTl!D CIRCUIT BOARDS AND COMPONENTS,

60MBHARD
DRIVE UPGRADE
FOR
GRID 1720
PANASONIC CF-270
TAN:>Y 2810HD

$648

1MB MEMORY
UPGRADE
FOR
SHARP PC-6220 &
TITRAVELMATE
TM2000

C0MPUAOO COMPANION

$88
NEW!
40MB HARD DRIVE 
UPGRADE FOR
SHARP PC-6220
Tl TRAVELMATE
TM2000

COt.f>UAOO COMPANION

JUST$388
ALL MEMORY UPGRADES
COME WITH A LIFETIME
WARRANYI A48HOUR
-"•-••••~~I

HARD DRIVE
UPGRADES
ABK US ABOUT HARD DRIVE
UPGRADES, UP TO 120MB,
FOR YOUR BRAND OF
LAPTOP OR NOTEBOOK, ALL
AT ROCK-BOTTOM PRICES Ill

Tcum: And Conditions: All Sales Final. 25% 1e-slocking fee on all rcfuscdshiJKDCnls md
prc·appm"'cd rctum.1. Pliccsarc subject lod..angcwilhout DOlioe. Warnnty cm all
JnetchaDdisc , except memory upgrades is 1hrough lhc aigio.al maoufacruruo.a!y, lllllca.a
otbcrw~

stated on our invoice. All aoftwarc, plll! merchandise that include a ram biOll, are
not refundable !or credit, andue subject toevcncxc.hangc ooly. Noeales lOaIJY o\'crchJ.e
accoUDl.3. Pricdifor
ordcnonnetlcrm,,ma bcali
hi ro n aamcitcms.

SE HABLA ESPANOL
pregunte par Hector
JULY 1992 • B Y T E
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Add-In Boards

Add-In Boards

Let your
"true colors shine
through"
when you advertise your
computer products in

SIGMA SIX™

BYTE's

Six-in-One 1/0 Board
;/ 10 Mbps NE 2000 Ethernet LAN
'1 9600/2400 fax modem
'1 Super VGA non-interlaced (70 Hz)
;/ Flash Disk (DOS in ROM)
'1 2 Serial, 1 Parallel port
;/ Dual IDE FD/HD Controller
'1 Software Configurable Interrupt
Lines (IRQ)
'1 Windows Accelerator

AMT

Advanced Micro Technology, Inc.
123 University Pkwy., Pomona, Ca. 91768
Tel: (714) 598-6120 • (714) 598-7716

,,
,,
,,

HARDWARE/SOFTWARE
SHOWCASE
our newest, affordable,
4-color advertising section!

Call for more details:
(603) 924-2695
or (603) 924-2598

Circle 263 on Inquiry Card.

Industrial PCs and Doto Requisition

o Prints All Windows 3.0 & 3.1
Applications 5-10X Faster
• Industrial Workstation and Monitor
• Industrial Computer Chassis
• All·in·one Plug·in CPU Card
• RAM/ROM Disk Card
"Free 114 Pages Mast"' Catalog tor Your Inquiry"

8}(JI0 m I

• Data Acquisition & Control Series
• Industrial 1/0 Series
• IEEE-488 Interface Card
• 8/16 Port RS232 Interface Card
• Application Software Package

AXIOM TEC~OLOGY CO., LTD.
20418 East Walnut Drive Unit H Welnut. CA 91789. U.S.A.

=
-......MENT•=
= == CONl>Ol
= - -'· ® TEL: 714-598·9495 ' FAX: 714-598·9975
Circle 246 (RESELLERS: 247) on Inquiry Card.

0 BOODPI Output for HP
& Canon Series II & llf
BPPM Laser Printers

o 285 Postscript Fonts With
Special Effects & Headlines

o Microsoft Windows 3.1
True Type™ Compatible

Wintek's PC Power 1/0
Card allows you to mon
itor and control up to 24
signals for loads using an
industry-standard 1/0
rack with optically
isolated sensors and
solid-state relays.

PC POWER 1/0 CARD
------, ®
\\'IN'rl~I(

Wintek Corporation
1801 South Street
Lafayette, IN 47904

(800) 742-6809 or (317) 448-1903

Wintek's design sim
plifies your software and
includes a watchdog
timer for safety. The card
works in PC, AT, and EISA
personal computers. A
similar interface card is
available for the Wintek
44-pin bus computers.

Circle 237 on Inquiry Card.
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Now you can turn your Canon or Hewlett Packard 8 PPM Laser Printer into a
Professional Image and Typesetting System! (Not avail. for HP llP or lllP printers).
Whether you are using Corel Draw, Arts & Letters, Designer, PageMaker, or
Ventura for Windows; the LaserEdge System provides you with the utmost in
printing performance ! It is also compatible with Adobe Type Manager TM and
Bilslream Facelift™ to give you all the industry standard Postscript fonts
available !
The Complete System Includes: SCSI Host Adapter, Video Printer 1/0 Card,
Cable, Windows S/W Driver, Quick Installation User Manual and over 280
Postscript Fonts Scaleable from 4-650 Pis. Dealers & Dist. welcome.

Call CSI @ (800) 842-2486 Intl. (714) 628-7873 Fax: (714) 597-0683
3233 Grand Avenue, Suite N202, Chino Hills, CA 91709
..Requires 386-20 Comp. W/8MB Memory in Windows 3.0/3.1 Enhanced Mode.
Circle 250 on Inquiry Card.

Bar Coding • Communications/Networking

Communications/Networking • Computer Systems

Portable Bar Code Readers

TimeWand I

Dura Wa nd

TimeWand II

Datacollectionisfast,easy,andextremelyaccurate
when using Videx portable bar code readers.
Cordless operation, compact size and light weight
allow you to take the Wands wherever the work
needs to be done. Call Videx today for your free
information kit, 503-758-0521. Prices starting at:
TimeWand I ............. $248
DuraWand ................ $495
TimeWand II ............. $698

1105 NE Circle Blvd., Corvallis, OR 97330-4285
503-758-0521 • FAX 503-752-5285
TimeWand and Videx are registered trademarks of Videx, Inc.
Dura Wand is a trademar k of Videx, Inc.
{Developer /OEM pack ages available)

Circle 235 on Inquiry Card.

PC/AT Dual Pott Comm. Coprocessor

VISA - MC-AMEX-COD

Single Board Computer

SC286·16MHz 1/2 size SBC
SC386SX·25MHz 1/2 size SBC
SC386DX·33MHz 64KB Cache SBC
SC486DX·33MHz 64KB Cache SBC
All include:
2 serial ports & 1 parallel port
Floppy controller
IDE hard disk inlertace
Watch D_og Timer

GH HSyncVHP™
•
•
•
•
•

High Performance l 6 bit llicropr
BOXB6 code compabble
I or 1 Saial Ports with Ful D
Uses 8510 or 85C30 SCC chip
156k Dual Paned RAii (5 Ilk, IHeg optionaQ
• Bk, 16k, llk; 64k Wllldow Size
(Pr,ogramm~I~) r

• SS23i!111$4l171\(48~/VJ5
• SOllCE CODE DEBUGGER Kit Available.
GHH Produdl An All H.de in U!A.

UNIX ana DOS verified

Ot6er PC/AT & PS/2 8530 based ~roducts
available. Extremely competitive pricing. CaH
for additional information

(714)752-9447

FAX (714)752 -7335

GMM Reseaf:c;:h Corporation
!2938 S. Dairnie".St;, Suite 121
Santa Ana, CA 92705

Also Available:
Industrial Rack·Mount PC Chassis
Backplane: 4, 6, 8, 12, 14, 18, 20.slot

A'CI

International

U.S.A.

1-800-886-ACI3 TEL:
617-9388020
Fax: 617-938·8037

Tel: 88&-2-7582571 (Taiwan)
Fax: 886·27589615

Circle 209 on Inquiry Card.

TT......-.'f'f'f'f'f'Y OfO'Y

• For Your Communication Needs!
PCSS-81 INTELLIGENT
SERIAL COPROCF.sSOR
• On board processor
handles serial communi
cation tasks.
• 32K-128K Dynamemory.
• Eight ports per board.
• High performance  Low
cost!
• DOS, SCO XENIX, SCO
UNIX drivers included.

OEM& Deater Inquiries Welcomed!
DEVELOPMENT HARDWARE & SOFTWARE
P.O. Bo• 2310 •Bay SI. Louis, MS 39521-2310 U.S.A.
Order Toll-Free 1-800-2824835 •Fax : 601-467-0935
·INC.
Mississippi & Technical Supporl 601-467-8048

(I T E K •

Circle 212 on Inquiry Card.

mtlEX Call EXALINX 11\'llEX
MAE4s6.so133 EISA
128k · op1032Mb

MDI 486·50/33 ISA
611. Jmboldcd 110

TODAY tor:

1SI QUALITY
Mothel'lloards

DCE·376 SCSI Controller
32-Bil . 80387. 2Roppy

GXE02 0 Graphics Process or
/280z/024 ·TICA · 2/.IMb

INE-390 scs1 Network card
J2·Bil ·Noved!SCO Certified

tt

,11

11'0ntl'01iel'S

Graphics Cards
Ethernet Cards

MYLEx EISAKITSPECHL
MAE48633•i l281· .plo3W
DCE376 ElilSCSI c..;,.u.,,
l.NEj90 E1hcr.1'c1 Cord

FOR ONLY Smo
MYl.EX ISAK ITSPECIAL
MD/486-33 w/MI
GLf.91/ JSA i6bil GIOfrhiaS]Ch i(J
1N20oo scs1can1ro11er

w e '1ccept Ma1tc1Caro &. VISA
Znd.ye.:J r W.1m nt1es/\v ,111;ib le

FORONLY$1449

The Difference IS Dedication to Excellence!
Sllt f S INOU/RJE S l\ND O RDER S

800/992-5469
PO Box 45 4 Beautiful Buff alo. NY UIA 14109 . Supp on: 7l 6/BBl ·0791 . Fax: BBl -96 50

Circle 253 on Inquiry Card.
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Computer Systems

Computer Systems

Integrated Design Group

486 20-50 MHz Made in U.S.A
486-50MHz EISA
5-ycar Factory Warranty

Highest performance motherboards on the market.
Complete system/installation documentation.
Complete and barebones systems available.
DX-2 66 MHz ............. .. ...........ava ilable soon
486 DX 33 MHz/ 64 K Cache.... ........ $615.00
486 DX 50 MHz/64 K Cache .. ..... ........$CALL
486 SX aII models ........... ... ...... ............$CALL
486 DX-2 50 MHz ...... ... .. ... ...... ........... $CALL
486 33-50 MHz EISA. ............ .............. $CALL
256 K Cache upgrade ... .. ... ..... .. .... ... ..$65.00
SIMM Modules per Meg .. ....... .... .........$35.00

MODEL CACHE
64K
486DX/50
486DX2/50 64K
486DX/33
64K
486SX/20
64K
386DX/40 64K
386DX/33 64K

OK

Base

Board

System

1150
945
745
480
340
330

1350
11 45
945
680
540
530

OK
MODEL
486DX/50
486DX2/50
486DX/33

Single Board Computers
0 Run DOS from ROM
0 PC code compatible
0 Large memory space
0 Passive backplanes
Develop code on a PC. Use Slandard PC cards for expansion. Burn
your code and DOS into ROM and run on our CPU cards.
KS6 CPU : NEC V53 uP(286eq). 5 serial. 2 Parallel, Clock, AT bus
Max of 4M Ram, 2M Rom, 5 I 2K battery backed Sram. $349-ql oem
KSJ CPU : V40 uP. 3 Serial, 2 Par., Clock, Flop, Keybd. $249-q I.

Fax303-786-99~0[!s-~~~~~Z!L1derCO

80304

K/LA

MIPS
23.0
23.0
15.0

1599
1399
1199

FEATURES
· 256K Write Back Cache
· Burst Mode Design
. Upgradable Architecture (66 Mhz)
· 64MB 32-bil Memory Expansion
·Proprietary Local for Video
· 100% EISNISA Compatible
· One Year Full Warranty
·Made in USA

TECHNOLOGY POWER ENT., INC.

386SX with IDE/2s/1 p

47273 Fremont Blvd., Fremont, CA 94538
Tel: 510·623·3818 FAX: 510·623-3840

Base

BOARD
210
199
185

1799
1599
1399

All bare systems include a baby desktop,

. 64/256K Write Back Cache
· Burst Mode Design
· Shadow RAM on Video & BIOS
· 64MB 32 Bil Memory Expansion
. Baby-size with Eight Expansion Slots
· 100% UNIX, OS/2 & Novell Compatible
·One Year Full Warranty
·Made in USA

MODEL
386SX/33
386SX/25
386SX/20

Base

Board

IDE 2s/1 p, 101-keyboard, 200 Watt power
supply. Tower system with
250 Walt power supply add $150.
FCC Class B, UL, TUV are available.

System

410
399

All names mentioned above are trademarks of
their respective companies. Prices are subject to
change without notice.

385

Circle 259 (RESELLERS: 260) on Inquiry Card.

AT Systems in ROM

CACHE
256K
2564K
256K

FEATURES

l.D.G. (800) 964-4434
400 12th Street, Modesto CA 95354
FAX: (800) 964-4329

MIPS
23.0
23.0
15.0
9.0
10.8
8.3

Circle 230 on Inquiry Card.

Rackmount Solutions
RACKMOUNT COMPONENTS -0 TV2 5PRICING
Rackmount Chassis 19"x7"x17"
$183
Rackmount VGA Monitors
$531
Rackmount Monitor Shell
$113
Rackmount Keyboard Shell
$88
RACKMOUNT PLATFORMS - Qty 1 Pricing
RMS286·12
$549
RMS386-33 $1095
RMS386SX-16 $795
RMS486-33 $1695
System Platforms include 7" Rackmount Chassis.
200W Power Supply. Motherboard, 1.0MB Memory,
IDE. FDC. 2-Ser. Par. 1.2MB or 1.44MB Floppy Disk
Drive, 1 Year Warranty
RACKMOUNT CHASSIS- 15 Models up to 20 Board Slots
SLOT CPU BOARDS -4B6. 3B6. 386SX, 286
RACKMOUNT MONITORS - Super VGA and Monochrome
RACKMOUNT CABINET - Modular from 21" to 96" high

·w..
.I~ .~~·~·
\t~~,. ''"'llE"
Wl'tl
•
TECHNOWCY INC.

2468 Armstrong Street
Livermore CA 94550
(510) 447-2030 FAX: (510) 447-4559
Circle 240 on Inquiry Card.

Circle 217 an Inquiry Card.

EMBEDDED COMPUTERS
Computer Systems I Notebook I Complete Network Solutions
.Apple

ALR

cmtPAQ

:;;.-veRElf--

/.151"

and others

SURAH 386/486 ISA/ EISA
Compatible Computers
AMl/Mylex Motherboards
IOMega Bernouli Drives
CD ROMS · Tape Backup
Mini-SCSI• Parallel to SCSI
Host Adapter
Trantor Systems
Pocket Fax Modem

SLIAAH inc.

LAN Cards/other products
3COM, Novell, Anthem, Gateway,
Protean & others
Hard Drives/Floppy Drives
IDE (Netware Ready)/SCSI
Also available for IBM, Compaq, Apple
Memory/Upgrades
DRAMS, SIMM Modules
Math coprocessors
Laser Printers/Scanners
Plotters/Digitizers/Software
44912 Osgood Road. Fremont CA 94539 USA
Phone: (510) 651-5101 Fax: (510) 651-5241
1-800 -543-1001 Nationwid e Orders
UKF ax: 081-855 -9657

Circle 228 on Inquiry Card.
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0
0
0
0
0
0
0

If you would like to ....
Use powerful 3-MIPS 16-bit processing
Drive graphics LCDs and keyboard
Collecl I0-bil analog data from 8channels
Store information on PCMCIA Cards
lnlerface wi1h a PC or modem
Perfarm multilask operalions
Buy al competitive prices
... then the T DS2020 Series is for you
For more information con Iact:

The Saelig Company Tel (716) 425-3753 Fax (716) 425-3835
Outside USA & Canada: Triangle Digital Services Limited

223 Leu Bridge Roud, London T cl 081-539 0285 Fux 081-558 81 I0

Circle 232 on Inquiry Card.

Computer Systems • Data Acquisition

Data Acquisition• Disk & Optical Drives •Diskettes/Duplicators

The Intelligent Solution For Data Acquisition

Renegade Raises the Ceiling on
486/50 MHz Speed and Power at
Huge Savings.

/\N/\J.()(; 1/0
IJICIT/\1.1/0

•Inputs lo 2'.l!'iK samples per Sl~l' mld
•0111pu1:; tu 2501( s;m1ples pt·r SL-cund

Fl-T and Fm.filtering
Dii.!ital Sif.!nal Processing at 10 MIPS
16 Ml(,, CPU with DllAM to 5i2K

This is the machine w ith every feature you've read about and w anted:
Intel 80486 processor, 256K cache RAM, 8 Mb RAM, 1.2 Mb and 1.44 Mb
floppy drives, an optional 1.2Gb IDE Hard Drive and 53 GUI Graphics
Accelerator Card.
·

• 110+ st;mdanl commands

· ;~1~1t171, ,~\(1s inc
11

1

M ICROSTAR
L ABORATORIES. ]

Send for FREE catalog.
Or call us at (206) 453-2345

But there s more - w e 've added an IDE caching controller that lowers
ha rd d rive access time to less than 0 .3 ms! fifty time faster. And this is
superb Renegade quality as delive red to lea ding industry.

2265116th Avenue NE
Bellevue. WA ~18004
FAX (206) 453-3 i~l~l

Circle 222 on Inquiry Card.

YOU WON'T BELIE VE HOW MUCH
YOU CAN GET FOR YOUR MONEY W ITH
A RENEGADE 486. CAll TOll-FREE
NOW FOR SPECIAi PRICES !

V' Intel 80486 Processor
V' 256K Cache RAM
v 8MB RAM

DAP 24001.'' /)nta Acquisition Pmccssor1.11
20 MHz DSI' with SllAM to 961<
DAPL1 ' 1 Operating System

NEW SHARE A SIGEN 250MB PORTABLE NEW
TAPE BACKUP & REDUCE COST/USER

1·800-825-8086

No controller card required. Connects to parallel port. Installs in less than 3 minutes.
Great for Lap tops. 9.5 MB/min transfer rate.
Capacit y
601100 MB 1/4" cartridge
250/500 MB 114" cartridge
120012000 MB 4mm DAT

NOVELL"

,--

Supports
DOS, OS/2
Novell 286, 386
Unix, Xenix

Industry standard SYTOS Plus
software and for file server based
NLM and VAP Tapeware.

11 ~II iii lf.enesade

1

Circle 249 on Inquiry Card.

VISA

====s/GE~
Phone (408) 737-3904 •Fax (408) 737-3910

I

Circle 231 on Inquiry Card.

STANDALONE

111111
i

DISKETTE
DUPLICATOR

• Free Software
• Programmable
• Multi-addressing
• Battery Capability
• Off-site monitoring
• Signal Conditioning
• integrated Systems
• Unlimited VO points
• PC, MAC, DEC, etc

OVER 300 DISKS PER HOUR
5.25" and 3.50" Models

ELEXOR ASSOCIATES

phone (201) 299·1615
lax (201) 299-8513
P.O. Box 246
Morris Plains, N.J. 07950

Circle 208 on Inquiry Card.
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Circle 219 on Inquiry Card.

SIMPLE AND FAST FROM $1699
TEL: (4 16) 503-3335
FAX: (416) 252-4084
Circle 198 (RESELLERS: 199) on Inquiry Card.
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Oiskettes/Oup/icators •Graphics Tablets/Mice/Pen Input• Keyboards

Datapath
Diskette
Duplication
Systems

Laptops & Notebooks • Mail Order

1.1 gigabytes in aToshiba laptop~

Get exactly the
duplication system
you need ...today!
• Complete duplication equipment product line • Desktop
Autoloaders • Extended Hopper "production" Autoloaders
• PC and Mac based • Expandable • Runs 3.5" and 5.25" copy
drives simultaneously • Multiple formats including IBM, Apple and
Amiga • Standalone option • High-speed copy drives • High
performance "commercial" systems • Prices starting at $1995
• For more information, or to order, call 510-651-5580 or
FAX 510-651-7814
._©_'_1s_s2_o_a_tap_a_1h_r_ec-hn_o1_09_ie_s._1n_c._ _ _ _

~.~-~~~af h

Circle 205 on Inquiry Card.

twiddle(
The mouse that can type!
• Pocket-sized, hand-held
mouse pointer with the full
power of a 101-key keyboard.
• Totally new. portable design:
desktop-free mouse with
touch-t:ypable keyboard.
• Use with or without your
existing keyboard.
• Reviewed in Byte, March
1992, page 51.
• $199.00

Call: 1-800-638-2352

HAN Dy K E y

C 0 RP 0 RAT I 0 N

Not yet.
But check with us
in mid '92
II I

Right now, we can install the
capacity you need, from the small
est Toshiba notebook to the larg
est laptop.
Our faster (12-25 ms access
time),higher-capacity drives won't
add bulk or weight. Some are even
lighter than the original drives.
Laptop Solutions' unique up
grade packages are thorough and
complete. They're installed by ap
pointment only, with aguaranteed
48-hour tum-around, including 24
hour bum-in and stringent testing
to industry standards.
Finally, you can put your laptop
to work, the way you work!
Quantity discounts available.

UPTO

525 MB

FOR LA.PTOPS .

DOS I OS/~ I UNIX I WINDOWS

UPTO 180MB
FOR NOTEBOOKS

(800) 683-6839
Laptop Solutions, Inc.
10700 Richmond Ave., #114
Houston, Texas 77042
Phone: (713) 789-0878
FAX: (713) 789-8177

141 Mt. Sinai Ave., Mt. Sinai, NY 11766
Circle 255 (RESELLERS: 256) on Inquiry Card.

Circle 245 on Inquiry Card.

CUSTOM KEYBOARD PRODUCTS
• Custom Key hnprinting-all brands!
• Custom Colored keys fer mM~ DEOll
Wyse~ KeyTroni~ Che~ and morel
• Full color keyboard templates made to
your exact specifications.
• Custom and stock ke?(op label kits for
software support &. languages.
• Custommembmne&. full-navel keyboards.
• Express turnaround services.
• A total line of keybeard enhancements.

CUSTOM HaI'LINE BOO 937..1337

from the lf.llller in Keytop Innowtions,. ID. Box 230 • Dept. BY1E

uO@

I""")

6oivi1 634~751s
1

Q

CORPORATION FAX 602 634-4620
Circle 213 on Inquiry Card.

Circle 197 on Inquiry Card.

Specialist in
Industrial PC Modules
for OEMs
• Industrial Single Board PCs: 286, 386SX, 386DX and 486DX
CPU Cards, 6 layers, low power consumption, 60°C operating
temperature, watchdog timer, 25/1 P ports, HDD/FOO inter
face and piggyback connector for RAM/ROM Disk Module.
• RAM/ROM Disk Card/Module: 1.44MB x 2, SAAM or EPROM
• PC Bus Passive Backplanes: 6, 8 and 12 slots .
Fax us to order our FREE CATALOG and obtain OEM pricing info.
AAEON TECHNOLOGY INC.
FL2 , NO. 4 1, Jin-Wen Street,
Jln·Mel Ols1rlc1, Taipei, Taiwan. R.O .C.
Tel: 886·2· 218-1568
Fox:886·2· 218·2463

Circle 195 (RESELLERS: 196) on Inquiry Card.
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Memory/Chips/Upgrades

Memory/Chips/Upgrades • Miscellaneous Hardware •Multimedia
PROMPT DELIVERY!!! Same day shipping (usually)
Quantity one prices shown for May 24, 1992

Why Pay More For Memory?
SIMMS
4MB x 9-8L...................................$125
4MB x 9-70 ...............................................$132
4MB X 9-60....
.. ............$146
1MB x 9·80..
.. ...$37
1MB x 9-70...
........$39
1MB x9·60 ........ .... ............. ..............$44
256K x 9·70...
.. ..........$13
Call lor bes\ price on a30 pin & 72 pin
Modules. 2, 4. 8 & 16MB
Laser Printer Memory
Canon
1MB . ........................$125
LBP 81\/81\R/811T 4MB .... .. . ........... $190
Epson EPL-6000
2MB.. .. ....................$125
4MB ..... . . .............. $190
Epson EPL-7000
2MB ......... ..................$135
Epson
2MB ..... . .. .........$125
Action Laser
Brolher
2MB ..........................$138
HL-4/4V/PS
4MB . ........... .........$190
Brolher
2MB . .. ................$170
HL -8E/80/8V
Apple
4MB.
.. ......$225
Laser Writer II, llNT, llNTJ<
HP LaserJet llP/- 2MB...
..$115
llP Pls/111/1110/lllP 4MB..
..........$180
HP LaserJet
2MB ..
.. .... $120
II. 110,
4MB
..............$185
HP LaserJet lllsl
4MB ..........................$175
T.I. Microlaser
1MB
.. .. $75
Sharp JX9500
1MB ..
....... $75
OKI Laser OL400 2MB ...........................$120
OL800/820
2MB
..............$135
4MB .
.. ......... .....$210
Panasonic
2MB
..................$135
KXP4420, 44501
KXP4455
2MB ... ......................$195

Workstation Memol'I
Silicon Graphics
16MB... . ..... .......$780
HP Apollo
16MB
...............$875
IBM RS6000
16MB .........................$780
Dell486
16MB ........................$650
Sun EPC/IPX
16MB .........................$650
Call for DEC, Solbourne, DG
Laptop Memol'I
Compaq
LTE386s/20

1MB .
.$125
4MB ............. ........$296
2MB ........................$195
4MB _.....................S289
8MB .......................$625
LTE/286
1MB ..
.. ...$99
2MB .........................$149
1MB ..........................$99
SLT/286
4MB .......................$269
IBM-L40SX/35SX 2MB ........................$109
4MB _..................... S189
8MB ........................$375
Toshiba - T1000SE/LE/XE.T2000SX,
T1000LE. T2200-SX, T200SXE
2MB ........................$155
4MB .......................$285
8MB ......................$540
Toshiba -T1600. T3100E. T3100SX,
T3200SXC. T5100, T5200, C. T8500
2MB..
. ........$105
4MB..
.... $179
3MB
...........$175
8MB .......................$389
LTELile/20.5

Call for Packard Bell, Evem, AT&T. /l.11im~. A1ari
Grul. Hyundai. Panasonic& o!herla11toptNotebookSys!ems.
Wecairy Memory foiall desktops. laptops
no!ebooks, laserp11n!ers andwo rks tat1ons.

We will beat any adve1tised p1ice.
2

Memory
(BOO) 262-7466 ~~~da (~~~~i :~~=a~
Sunerstore
Volume Discounts for Corporations, VARs, Government and
I'
Universities. Free delivery tor any order over
$250.

4464
DYNAMIC RAM
4M Boardror hpLJ'sw/2MB $125.00
4M B 70 ns 135.50 D28F010 12BKxB 150 ns $24.00
SIMM
6.30
1MB 40 ns 75.00 27C1000 12BKxB 200 ns
SIMM
64KxB 120 ns
4.75
1MB 53 ns 60.00 27C512
SIMM
27128
16KxB
250
ns
2.95
SIMM
1MB 60 ns 39.00
STATIC RAM
SIMM
1MB 80 ns 34.00
4 Mblt
4Mx1
80 ns 19.50 1 Mbit 128Kx8
4 Mbit
1Mx4 80 ns 20.00 62256LP 32KxB
1 Mblt
1Mx1 70 ns
4.25 ,__ _ _ _ _ _ _ _ _ __
41256 256Kx1 80 ns
1. 75 Sat. del. on Fed-Ex orders received by:
44256 256Kx4 80 ns
4.60 Th: S-2 1-4 lbs S6.25 Fr : P-1 1 lb S17.00

..

FED-EX COD +SS.OD

MICROPROCESSORS UNLIMITED, INC .
24,000 S. Peoria Ave. , Beggs, OK 74421
MasterCard/VISA Of UPS CASH COD• No minimum order.
$1 forpacking materials. Shipping and insurance extra.

Circle 221 on Inquiry Card.

ROM BIOS UPGRADES
AMI • AWARD • PHOENIX • MR BIOS

With our six years experience in the Rom Bias Business, you can be sure we will direct
you to the CORRECT SOLlITTON for All YOUR ROM BIOS UPGRADE NEEDS.
We are a FUil.. STOCKING BIOS DIS1RIBUTOR, and we have
THOUSANDS OF ROM BIOS UPGRADES. We have the Bias Upgrade for you. whether
you have an Original IBM Computer or one of the many Compatibles on the market

FEATURES OF A NEW BIOS
+ SUPPORT FOR 46 DIFFERENT HARD
Dll!VES. PLUS 1WO USER DEFINED
+ IDE DRIVE SUPPORT
+ FULL OS/2 SUPPORT
+ PASSWORD PROTECTION
+ FULL WINDOWS 3.1 SUPPORT
+ IATESfVERSIONS,AND MORE....

+SUPPORT FOR 360K, 720K. 1.2 MB,
1.44 Mil AND 2.88 MB FLOPPY DRIVES
+ COMPLETE SETUP IN ROM
+ VGAANDSVGASUPPORT
+NOVELL AND NE'IWORKSUPPORT
+ FASl'ER!/OSPEED
+ DOS 5.0 SUPPORT

SMART MICRO TECHNOLOGIES, Inc.
"YOUR ROM BIOS UPGRADE SOLUTION"

143 Triunfo Can)on Road• Westlake Village • CA 91361
1-'ux (8U5) 371-0012
• fRt:E

cululo~

OROER (800)

422-9979

Local (805) 371-0055

• Co111 & lJUI\ . POs art' 1-\clcome • Uralrrs \.\t'komc • \olurttc discounts

Circle 257 on Inquiry Card.

Circle 242 on Inquiry Card.

REDUCE PC FAN NOISE BY 98°/o•••

MEMORY
COMPAQ
TOSHIBA

(918) 267-4961

THE Sll£NCER is an electronic device which monitors the internal temperature within
your PC/Laser Printer and reduces the fans speed (and noise) to ensure proper cooling
is achieved- BUT NO MORE.. .Typical noise reduclion is 80% to 98% ..

HP
AST
PANASONIC
Tl EPSON
OK/DATA

le.M.MfMQ.B!

~

LASER 4019/4019 e

l lP 111 111 0 HIP

KX -P 44201 445 01

1MB/2MB/3.5MB

1MB/2MB/JMB/4MB

1MB/2MB/3M8/4MB

$79/1091169
LAS ER 4029

S6919911491179
ll llO

S79/10!l/149/IB9
KX·P 441014430

SB9/129
t3100SX/ 3200SX

1MB/2MBf4MB
S&91991179

1MBf2MBf4MB

1MBf2 MB/JMB /4MB

2MB

$7511091189

$991129/1691199

S119

Easy to install; buill-in fail-safe, and 3 year warranty. THE Sll£NCER has to be heard
(or not) to be fully appreciated. Take advantage of our 30 DAY NO RISK TRIAL
OFFER. ..andjoin the thousands of PC usersworldwide who now enjoy THE Sll£NCER.

~.M.£MQfil'.

CALL TOLL

Mini-12VDC Silencer .. .....
Fail-Safe DC-Silencer ........
Laser Printer Silencer
AC-Fan Silencer

FREE

li!!QlJfili

1-800
444-1341

BPS INTERNATIONAL

$69.95
9995
99.95
9995

To Order Call 1-800-SILENCE

I 16 W . Service Rd., Suite 152, Champlain, NY 12919
Fux: (514) 695-481 I
Tel. (5 14) 695-1569

Pot.Pend.5324.185

~

QUIET TECHNOLOGY INC.

;;; LIMINOISE

P.O. Box 18216
West Palm Beach, FL 33416

Wtde In Donm11rtc

Dealer lnfo./Fax: 407/683-6200
Circle 251 on Inquiry Card (RESELLERS: 252).

IMAOER

D

• Real time true color 788 x 678 x 24 fol' PO

• Mulllstandard all 6()..5() Hz NTSC, PAL. Sf!C*t
PKG.

80ns

60ns

DIP
DIP
DIP
SIMM
SIMM

50.82

51.24

53.80

'4.50
54.17
511.47
538.00

53.73
510.59

• Complete with Windows 3 software, cabl~, •.•

-MATH CO-PROCESSORS
80287-XL

582.35

83S87-25

' 117.65

80287-XLT

582.35

83D87-33

'164.71

80387-SX25 5123.50

83D87-40

5185.00

80387-DXP

5199.95

2C87-t2

• Motion video preview in a window,
•External triggering, 3 video lnpu1s, BMP, TIF, PCX•••
EXPANSION OPTIONS

• 24 bits ROBS output with
GENLOCK
• S-VHS, Hl-8, f'(fC Input)
• JPEG S/W : Image
compression/decompression
• JPEG H/W : capture up to
30 frames
r second lill

564.71

$ 395
$195
$249

ilmm•

Circle 216 on Inquiry Card.

Circle 258 on Inquiry Card.
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Programmable Hardware

Printers/Plotters • Programmable Hardware

UNIVERSAL PROGRAMMER, EMULATOR, & TESTER

The Printer Sharing Works
PrintGu ·.e

~
P.C6x2
_

.

u~s\0,ff
PC7x2

1~~1
1
l'CIOx2 ·.
l:.aserCard
j~(~~JLc3
fi 11 11 11{Lc6
ti '.Lil' j LC6x2
Starting at '$295, guaranteed higlf
performance printer sharing.
o Connect any combination of PCs,
Macs, HP mini's, .DECs, or LANs ·
hundreds of feet away using low
cost 4 wire telephone cables.
o Three desktop PrintCube models for
sf.i'aring any two printers, including
Wilco's powerful Fax-Printer system.
o Ei~ht plug-in LaserCards for sharing

~

I Nl'1,· lmpro\'ed h;irdware and softw,1re.
I The most complete PC-b.1sed Uni\'ers.11 Programmer,
Pru~ronis PLO (i'AL, GAL, FPL, EPLD, PEEL, MAX,
MACH...), EIE )l'WM, (up to !6Mbit), Flosh EPWM,
UPWM, Sprciol PWM, MPU 187XX, 68XX, ZS, PSDJO!,
P!Ct6XX, TMSJlOEXX, UPD75PXXX, HD637XXX. ).
• Cnwrs DIP, PLCC, QFP,SOP,and PGA \\'ith 8 !t18.t pins.
G;ing Prog1m1ming ad;ipters av,1ilahlc c1lso
I EPROM EMULATION co po h,lit y.
I Tests digital /Cs and ORAMs (S IMM/SIP adapter ;wailablc).
I f.rce soit\\'arl! updates and ne1\' dc\'icc added up1111 request.
I IC M1mufaclurcrs' approval.
I 1-yc;ir warr.1 nty,30-day money-hack gu11r;mtcc.

CALL TODAY FOR MORE !NFORMA T!ON.
Distributors arc welcome!

H

Tribal Microsystems Inc.
44388

Tel (510) 623·8859

s. GRIMMER BLVD., FREMONT, CA 94538 FAX (510) 623-9925
Circle 233 on Inquiry Card (RESELLERS: 234).

Lc10

La""'erCard .,51•
<:J'
B
B

B B
B 13

iif~:;;.';~;:;r;:s ·. ~ H
~ 800•854•6548 , ~ !( L~
Fax i ng._,S~~z:.,,..,.n,,_
o l ut i o.,s _

NEW

$745.00
$645.00

~ LC7
fiiiiW1

0-

Workgrol:l · Printin and

TUP-400
TUP-300

_..1s..,; _.1.,1s._· ...1ssi_
"" _
1

Over 2,000 devices, desktop
programmer for your IBM PC
with high speed & reliability
• Easy to use menu driven Soflware.
• Universal programming for E{E)PROM,

Flash E(E)PROM, Bipolar PROM, PAL, FPL,
PEEL, GAL, E(EJPLD, & Microconlroiier, etc.
• TestTTUCMOS!ogic !Cs, & memory
(DRAMISRAM).
• Life time free Software updates on BBS
& technical support.
•1 year Hardware warranty & 30 day
money back guarantee.
• Developed & made in U.S.A.
• Call fordemo disk.

Distributors are welco me!!

Circle 248 ~n Inquiry Card.

EPROM programmer

• ROM MASTER: $149
Low cost universal programmer

• UNIPRO: $399
764 San Aleso Avenue Sunnyvale, CA 94086

(408) 745-7974
FAX 745-1401

BBS 745-7256

XELTEK
Circle 238 on Inquiry Card•

•

For Your Development Needs!
MODEL9000
EPROM PROGRAMMER
• Quick Pulse and intelligent
algorithms.
• Programs Eproms. (up to
4Mb), EEproms & MPU's.
• Up to 57K baud.
• Ultra Fast!

• 400 MHz
max sampling rate
• up to 128 channels
• 16K samples/channel
• 16 level triggering
• Variable threshold voltage
• Sophisticated triggering
• FREE software updates

ORDE R TOLL-F REE

800-282-4835

OEM & Dealer Inquiries Welcomed!
DEVELOPMENT HARDWARE & SOFTWARE
P.O. Box 2310 •Bay St. Louis, MS 39521-lJIO U.S.A.
Fax: 601-467-0935
Mississippi & Technical Support 601·467-8048

$799 - LA12100 (100 MHz)
$1299 - LA32200 (200 MHz-32-ch.)
$1899 - LA32400 (400 MHz-32-ch.)

GTE K'. 1Nc.

Circle 211 on Inquiry Card.

Price is complete.
Pods and software
included.

Universal Programmer

•

..J

:::J
LL

cc

w

:s:

0

a.

PAL
GAL
EPROM
FLASH
EE PROM
PROM
87xxx ...
•16V8, 20V8, 22V10, GALs
•26V12, 20RA10, 18V10 GALs
•2716-27040 EPROMs
•87xxx MICROS
•EEPROMs (incl. 8 pin serial)

• 16 bit EPROMs
•Byte SpliUMerge (16 & 32 bit)
•JEDEC, INTEL HEX, Motorola 'S' files
•Dallas NVS RAM programming
•FREE soltware updates on BBS

Call - (201) 808-8990
Link Computer Graphics, Inc.
369 Passaic Ave., Suite 100, Fairlield, NJ 07004 FAX: 808·8786

Circle 215 on Inquiry Card.
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Circle 220 on Inquiry Card.

Programmable Hardware • Tape Drives

MICROCONTROLLERS
• CProgrammable
• Data Acquisition
• Control I Test

• Excellent Support
• From $159Qty1
• New Keyboard
Display Modules

Use our Little Giant'• and Tiny Giant'• miniature
controllers to computerize your product, plant or test
department. Features built-in power supply, digital 1/0
to 48+ lines, serial 1/0 (RS232 I RS485), ND converters
to 20 bits, solenoid drivers, time of day clock, battery
backed memory, watchdog, field wiring connectors, up to 8
I X 40 LCD with graphics, and more! Dur $195 interactive Dynamic C™ makes serious
software development easy. You·re only one phone call away from a total solution.

Z-World Engineering
1724 Picasso Ave. , Davis, CA 95616 (916) 757-3737 Fax: (916) 753-5141
Automatic Fax: (916) 753-0618 (Call from your fax, request catalog #18)

Tape Drives • CAD/CAM

Announcing the Finest
6250 BPI 9-Track Tape .,
Drives in the World .
Introducing the
Autoloading
3610...

Circle 239 on Inquiry Card.

9 Track/3480 Tape Subsystems
1/411 DAT 8mm Optical

...and the
Manual-load 3601.

• Best Quality
• Lowest Prices
800/1600/3200/6250 BP I

,,

CALL 1-800-886-4827

Why settle for anything less?

Ill CIC
,J!":.guna Data Systems
23151 Alcalde Driv e, Suite B-3, Laguna Hills, CA 92653
Tel: 714 -586-30 10, Fax: 714-5 86-5538

800-729-8725

OVERLRND DRT"R.,

Overland Data Inc., San Diego, CA TEL: 619·571-5555 FAX: 619-571 -0982
IN EUF!PPE- TEL: 49-6172-35027 FAX: 49-6172-35028

Circle 218 an Inquiry Card.

Circle 224 on Inquiry Card.

FOR ALL YOUR TAPE NEEDS
What have
Mercedes, Motorola and 3M
in common?

3480 • 9-Track • 114" • 4mm • Bmm
Tape to Tape Copy
Tape Backup/Restore
Conversion
Data Interchange

They all make high -quality products.
And they all use our PC Board Software.

NovaStor Corp.

EAGLE 2.6

30961 Agoura Rd., Suite 109
Westlake Village, CA 91361

Phone (602) 396-3616
or 818-707-9900 • Fax: 818-707-9902
Circle 243 on Inquiry Card.

Desktop 9-Track Tape Subsystem
#1-selling 9-track system on desktop.

Schematic• PCB Layout Editor• Autorouter
Many man y other well-known

EAGLE?

sized and sma ll businesses use
EAGLE for designing their PC
boards. Why'

The Dec. 91 issue of EDN listed
EAGLE as one of th e best
products of the last six months.

D Unlike

Electronics World + Wireless
\Vorld: '" .. .it wil l quick ly become
the sort of tool that you cannot

many

other

l'Cll

programs, EAGLE J1 as virttial

ly no limitations. You can
Qualstar's low cost 1/2-inch 9-track Streaming
tape systems bring full ANSI data interchange to
IBM AT, PS/2 or Macintosh, giving your micro the
freedom to exchange data files with nearly any
mainframe or minicomputer in the world.
Systems include DOS or Xenix compatible
soft ware, coupler card and cables. High reliability
1600 or 6250 BPI capability may be used for disk
backup as well as data interchange.

Call us today! For details and

QURLSTRR:

to order: Fax (818) 882-4081
Phone (818) 882-5822

9621 Irondale Ave., Chatsworth CA 91311
©1989 Qualstar Corp.
All product and company names ani trademarks are the exclusive property of their respective owners.

Circle 226 on Inquiry Card.

What do experts say about

big companies as \veil ~1s middle

design an y hoard on your AT

compatible compute r which
can be manufactured.

D EAU.I: is very low priced and
alread y with the first layout
you \Viii recei ve an immediate
return on y our inves tment.

D EAGLE is ve ry easy to under
stand and to use. This ag~1in
saves you money.

live without.. ..,
But we ·want you 10 find out
yourself. Ca ll for our working

demo which comes with the
original manual.

EAGLE Demo
EAGLE Layout Editor
inc. drivers and libraries
Schematic Module
Autorouter Module

$ 12
$399
$399
$399

To order call toll-free 1-800-858-8355
CadSoft Computer, Inc. • 801 S. Federal Highway
Delra y Beach, FL 331i83 • fax (4 07) 27'1-8218

Circle 254 on Inquiry Card.
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Communications/Networking • Data Acquisition •Education

Database • Engineering/Scientific

dBASE Data Entry
EM320

m • II 11 m m II

DEC VT320 Emulation for Microsoft Windows 3.0
•
•
•
•
•

132 column display
Cut and paste
Kermit file transfer
Windows style help
Local or ANSI color

• Automatic window sizing
• Double high/wide characters
· ·LAT or TCP/ IP support
• Modem dialer/ Phone book
• Command language

Diversified Computer Syslems, Inc. (303) 447-9251
FAX (303) 447-1406

Tektronix 4105107 'fmulatifJn. also available
Circle 206 on Inquiry Card.

EARN YOUR COLLEGE DEGREE AT HOME

~

In. Compu.t:er Sc::ien.c::e
Get the opportunity and eaming power a college degree confers-without
leaving home and without spending thousands of dollars.
•
•
•
•
•

Approved for tLilion reimbursement by leading corporations
ALL COURSES BY CORRESPONDENCE
---•
AM.ElUCAN
Most courses interactive
INSTITUTE
ApprovedAdacourse available
Qualified instructors available on telephone help lines COMPl.JTirn.

--·-:-

SCMENCES
Phone: 1-205·323·6191 •FAX: 1-205-328-2229
2101 BYX Magnolia Ave. • Suite 200 • B'ham, AL 35205

The TransTerm 5 is a work station data entry/display terminal
for on-line shop floor data collection into PC/AT/PS-2 systems.
The unit is one of afamily of such terminals which feature LC
displays for operator prompting and data entry via sealed touch
keys or an optional barcode scanner or badge reader
(Code39,UPC+). A multi-terminal network controller (up to 250
stations) and a dBASE IV compatible software package are also
available. System costs start below $300 per station. Options
include display backlighting, barcode scanning, counter inputs,
control output.

COMPUTERWISE~
302 N. Winchester• Olathe, KS 66062

913-829-0600 • 800-255-3739 •FAX 913-829-0810
Circle 202 on Inquiry Card.

Free Data Acquisition Software Tool

STOP SCRAPP.I
FAULTY MOTHERBOARDS

DAQ Designer is a free software tool that
helps determine which hardware and
software combinations are best for your PC
based data acquisition system. DAQ Designer
will (1) ask questions about your application,
(2) analyze your answers to determine your
system needs, and (3) describe what
hardware and software you need to develop
your data acquisition system.

• Find Failures in 100%
DEAD Systems
• Find Intermittent Faults
• Test for PC Compatibility
and reject Sub-standard or
Faulty hardware
•Tests 88/286/386/486 PCs

National Instruments
6504 Bridge Point Parkway
Austin, TX 78730
(512) 794-0100. (800) 433-3488
Circle 223 on Inquiry Card.
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• Co mplete Test Systems From $995

VISTA MICROSY5rEMS, Inc.
6 Whipple St., No. Attleboro, MA 02760
Tel. 508-695-8459 •FAX 508-695-8688
Circle 236 on Inquiry Card.

Graphics • Mathmatical/Statislica/

Programming Languages/Tools

JD Fractal Modeling Software

RS-232++

* Make your own plants, clouds, crystals,
and more by graphically simulating the
actual forces which form them.

Greenleaf Comm++TMAsynchronous
Comm Class Library

* Exchange DXF and PCX files with any
CAD, rendering, or graphics software.
* Interactive PC software, on-line tutorial,
I 60pp Guidebook, 200+ example files.
* Full source code ava~able for 20 and 30
versions, supports all major C compilers.
* 2D version: $79, 3D : $159, source: $39
Cedar Software: 802·888-5275
Rt I Box 5140 Morrisville VT 05661

Circle 200 on Inquiry Card (RESELLERS 201 ).

Affordable Statistic with Microstat-11
Don't let thelow price fool you . Microstat-11 is afull-featured statistics
packageand includes descriptive statistics, ANOVAS, Stepwise multiple
regression,nonparametrics, hypothesis tests, canonical correlation,
principal components analysis plu s many other procedures. Find out why
Microstat-11 is one of the fastest, easiest-to-use statistical packages on the
market. 30 day money back guarantee. Call or write:

Ecosoll Inc.
8295 Indy Court
Indianapolis, IN 46214
Orders: 1-800-952-0472
Info: 1-31 7-271-5551
FA X: 1-317-271-5561

$99.95

C++ class library for DOS, Windows 3.x and OS/2.
u Device independence through inheritance.
o Supports Zortech, Microsoft 7.0, JPI and Borland C++.
1.J IBM PC, XT, AT, PS/2 and compatibles.
u COM1..COM8, and DigiBoard.
r: i Baud rates to 115,200.
1.J XON/ XOFF, RTS/CTS flowcont rols.
.J XMODEM, Kermit file transfer protocols.
u VT52, VT100 subset, ANSI & TTY terminal emulation.
u Hayes modem control classes.
1.J Line and link level controls & status.
U Extensive examples help you get started with OOP
applications using
communications.
O

1

•
•
•
•
•

FREE Source Code
FREE Unlimited Support
No Royalties
Money-Back Guarantee
Top Rated Documentation

.,,
GREEl\Jl.EN

51c.--o-e•

CALL (800)523-9830 NOW!

Circle 207 on Inquiry Card.

~

Make this your "leap" year with

JMP® Statistical
Discovery Software
"JMP is a
leap
forward in
its overall
approach.
It combines
o··)
graphics
and statis
f :~ :;?:}~:
tics on a
workstation
.:t
better than
any other
existing product... The ease of use, low cost,
and the context sensitive help system may do for
statistics what spreadsheet software has done for
accounting."

....

50

55

,65

Circle 210 on Inquiry Card.

Intel Development Tools
Inte l Corporation provides a complete line
of developmen t tools to support the MCS®51 , MCS®-96, x86, lntel386"', lntel486"',
i860TM, i960TM architectures. For successful
embedded design development, Intel offers
you a complete line of in-circu it emulators,
compilers, source level software debuggers,
and more. Our Development Tools Catalog
li sts all our tools in one convenient guide.
Ca ll us at 1-800-874-6835,
FAX 503-696-4633, or ca ll your local Intel
distributor for your free copy today.

infel.

u ~, .r , orM• ~1

r11" I- ~

t• H HOfJ

Intel Corporation, OTO 5200 N.E. El am Young Parkway,
)F l - 15, Hillsboro, OR 97 124

Circle 214 on Inquiry Card.

10

Cross Assemblers, Simulators,
Disassemblers
Processor Famili es:
8051
8096
8048
6301
Z80
64180
6805
6800
1802
6811
6502
68k
8085
6801
ZS
Join Thousands of Satisfied
Cu stomers Worldwide.
Call:

Interface/Computing and Telecommunications
Services News-Univ. of California, Santa Cruz
Call today for a free demo disk and Points
of Interest from the leading name in data
analysis software...SAS Institute Inc.
919-677-8000. Fax 919-677-8166.
JMP is a r egister ed trademark of SAS Institute Inc.
Copyright © 1992

Circle 227 on Inquiry Card.

~
~

PseudoCorp
716 Thimble Shoals Blvd., Newport News, VA 23606
Tel: (804) 873-1947 •Fax: (804) 873-2 154

Circle 22S on Inquiry Card.
JULY 1992 • BYTE

355

-I....

A DIRECTORY OF PRODUCTS AND SERVICES

THE BUYER'SMART is amonthly advertising section which enables readers
to easily locate suppliers by product category. As a unique feature, each
BUYER'S MART ad includes a Reader Service number to assist interested
readers in requesting information from participating advertisers.
Effective January 1, 1992.
RATES: 3issues-$625 6issues-$600 12 issues-$525 13 issues $500
Prepayment must accompany each insertion.VISA/MC Accepted.
AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers

ACCESSORIES

ACADEMIC COMPUTING
LEARN PARALLEL PROCESSING

PORT ABLE READER
Battery-operated, handheld reader with 64K static
RAM, 2x16 LCD display, 32-key keyboard, Real
Time-Clock . Wand or laser sca nn er. Program
prompts and data checking through its own key
board. Easy data transfer by RS-232 port or PC,
PS/2 keyboard. Doubles as On-Line Reader. 30-day
$$ back.

Buy- Sell  Trade

LaserJet
DeskJet
RuggedWriler
Eleclroslatic Plotlers
• Monochrome and Color

$396
Kil includes r eady-to -use PC add·in board with T400
lranspuler, 1MB of RAM, and PC inlerface. Complete with
Occam2 and C compilers, assembler. source-leve l
debuggers, example programs, and 1500 pages of
documentation (incl. schematics) . Expandable!

ColorPro
DraftPro
DraftMaster

HP 9000 Workstalions and Vectras also available.

T. E. Dasher & Associates

Computer System Architects

Worthington Data Solutions

4 117 Second Ave., S. Birmingham, AL 35222

15 North 100 East, Provo UT 84606-3100

(801) 374·2300

BAR CODE

HEWLETT PACKARD

Transputer Education Kit

(BOO ) 753-4CS A

must furnish typewritten copy. Ads can include headline (23 characters
maximum), descriptive text (250 characters is recommended, but up lo 350
characters can be accommodated), plus company name, address and
telephone number. Do notsend logos or camera-ready artwork.
DEADLINE: Ad ropy is due approximately 2months prior to issue date. For exam
ple: November issue closes on September B. Send your copy and payment to THE
BUYER'S MART, BYTE Magazine, 1 Phoenix Mill L.cm, Peterborough, NH 03458.
For more information calll Margot Gnade at 603-924-2656. FAX: 603-924-2683.

Ph one: (205) 591 -4747 Fax: (205) 591-1108
(800) 638-4833

FAX (801) 374·2306

Inquiry 701.

417·A Ingalls St., Santa Cru z, CA 95060

(408) 458-9938

(BOO) 345-4220

Inquiry 705.

ASSEMBLER PRE-PROCESSORS

ACCESSORIES

RADIOACTIVE?

** Generates
Adds high level verbs to 286 Assembly code
the most efficient code ever
* No registers are used in verb generation
* Can preprocess any size source program
* Increase your productivity by 400% or more

"

....

$49 Limited Time Special Oller so ORDER TODAY!!

800-729-5397 or Tel/Fax: (302) 655-3800

Add bar codes and big graphics characters to your
program. Print from AN Y MS-DOS language. Bar
codes: UPC, EAN, 2 of 5, MSI. Code 39. Epson.
Oki, IBM dot matrix tex t up to W'. LaserJet up to 2".
Font cartridges not required. $179- $239. 30-day
$$back.
417-A Inga lls St., San ta Cruz, CA 95060

825 East Roosevelt Road Suite 182
Lombard, IL 60 148 Call (708) 776-7061 lor Info.

$149.50

•

Worthington Data Solutions

Software Tools, Inc.

Aware Electronics Corp.

P.O.Box 4299, Wilmington, DE 19807

PRINT BAR CODES/BIG TEXT
FROM YOUR PROGRAM

LISTEN up you ASSEMBLER nuts!
S-ASMStructured Assembler Preprocessor

Plot ~ on your PC with The AM-60 RADIATION MONITOR
Serial or prinler port Detects: ALPHA •BET A• GAMMA •X-RAY.
MicroA, 1000 limes lhe resolution of standard geigercounters.
EKcellenl for !racking RADON GAS. Find sources. New: Version 2.8
+WINDOWS, Plot: •Background• Cosmic Rays• Clouds• Foods
CaH/Write for PC MAGAZINE review.• TSR •GM Tlbe
VISA/MC/EURO Phone orders. f>i>t satisfied? Full refund.

(408) 458-9938

(BOO) 345-4220

AUTOMATION
CUT RIBBON COSTS
Re-ink yo ur printe r ribbons qu ickly an d easily. Do all
cartr idge ribbons with just one inker ! For crisp, black
pro fessio nal print si nce 1982. Yo u can choose from 3

models:

Manual E-Zee lnker-539.50
Electric E-Zee lnker-$94.50
Ink Master (Electric)-$189.00
1000s of satisfied users. Money-back guarantee.

BORG INDUSTRIES

525 MA lN ST ., JANESVILLE, IA 50647
1-800-553-2404
In IA: 319-987-2976

Inquiry 702.

I
I

DISTRIBUTED PROCESS CONTROL

BAR CODE READERS

Real-Time Plant Automat io n SCADA. Online control
specification, dynamic plant mimics, alarm processing,
tre nds, data archiving, reports, recipes, process overview,
simulation lacilties. Modbus 1/0 drivers and J/O specifications
included. Demo system $50. Full system S750.

Keyboard emulation for PC/ XT/AT & PS / 2's, all
clones and any RS-232 T erminal. Transparent to
yo ur operati ng sys tem. Av aila b le w ith Ste e l
wa nds, Lasers, Slot & Magstripe Readers. Same
day shi p p in g. 30-day money-back guara ntee.
One-y ear warranty. Reselle r discoun ts available.

Contact: Dr. Etienne de Villiers

I

VW PROCESS AUTOMATION

AMERICAN MICROSYSTEMS

P.O. Box 695, Parklands 2121, South Alrica

2190 A Regal Parkway, Euless, TX 76040

Tel!Fax (+27)-11-646-8298

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232

Inquiry 706.

BAR CODE
KEYBOARD, VIDEO, MOUSE, AUDIO

LABELING SOFTWARE

Extend signals from PC with EXTENDER
Split signa ls with COMPANIONfPC EXPANDER
Switch signals among PC s with COMMANDER

On EPSON, IBM, OKI dot matrix or LaserJet. Flexible
design on one easy screen. Any formaVsize. Up to 120
fields/label. 18 text sizes to 3"-readable at 100'. AIAG,
MI L-STD, 2 of 5, 128, UPC/EAN, Code 39. File Input &
Scanned logos/symbols (PCX)-$279. Other programs
from $49. 30-day $$back.

Boosts signals up to 600 feet. Control up to 96 PCs
with one keyboard, monilor and mouse.

CVBEX CORPORATION

Worthington Data Solutions

2800H Bob Wallace Ave., Huntsville, AL358ri5

417·A Ingalls St., Santa Cruz, CA 95060

Phone: 205-534-0011

Fax: 205-534-0010

(408) 458 -9938

(800) 345-4220

BAR CODE PRINTING SOFTWARE

--

.r-.

•
•
•
•
•
•

MS/PC DOS SYSTEMS
9 & 24 PIN DOT MATRI X
H-P LASER JET/PLUS/ SERIES II
MENU-DRIVEN or MEMORY RE SIDENT
CODE 39, I 215, UPC A/E, EAN 8/13
BIG TEXT & BAR CODE SOFTFONTS

AMERICAN MICROSYSTEMS
2190 A Regal Parkway, Euless, TX 76040

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232

Inquiry 703.

TAKING

PC OVERSEAS? We've Got

220V I 11 SV Converters
All Wattages

Your Converter & Cable Connection Source!
Cables • Books • Computer Batteries
No. California's targest ··111-Stock" Compu!er Supplies & Parts lnvento1y

(800) 321-4524 (CA)
(800) 548-7135 (US/Can)
ELECTRONICS PLUS inc.

Inquiry 704.
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BAR CODE READERS
For PC, XT, AT, & PS/ 2, Macintosh, and any RS
232 terminal. Acts like 2nd keyboard, bar codes
read as keyed data. With steel wand-$399. T op
rated in independent reviews. Works with DOS,
Xe ni x, Nove ll . Alloy, - ALL sof twa r e. L ase rs,
magstripe, & slo t badge readers. 30-day $$back.

Worthington Data Solutions
4 17· A Ingalls SI., Santa Cruz, CA 95060

(408) 458-9938

(800) 345-4220

PORTABLE BAR CODE READER
Battery operated, handheld reader with 64KRAM, 54 key
keyboard, real·time clock, 2X16 LCD display, and built-in
calculator. Supports WAND, CCD, and LASER. Built·in
prog ram generator supports mu ltiple programs and

data files. Interfaces to PC & PS/2 keyboa rds. RS-232
terminals, and HAYES compatible modems. 30-DAY

MONEY·BACK GUARANTEE .

AMERICAN MICROSYSTEMS
2190 A Regal Parkway, Euless, TX 76040

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232

~

,

,

If

BAR CODE

BAR CODE

BAR CODE READERS

DATA INPUT DEVICES

PCB & SCHEMATIC CAD-$195

Complete line of bar code reading hardware and software
10< PC/XT/AT/PS/2 & terminals. Reads all major

Bar Code, Magnetic Stripe Readers & SmarlCard Encoder/
Reader for microcomputers & terminals, including IBM PS/2
& others, DEC, Macintosh, AT&T, CT, Wyse, Wang. All
readers connect on lhe keyboard cable & are 1ransparent to
al software. UPC & 39 print programs, magnetic encoders,
& p0t1able readers are also available.

"EASY-PC'' for single-sided and multilayer boards to
1 Tx17" with up to 1500 ICs including surface mount.
Phenomenally last and easy to use. Over 11,000

symbolo~es

(39, 12/5, UPC/EAN). Laser scanners, badge
s\ot & mag stripe readers. We can assist in any stationa1y
or portable application. 30-day $$ back. 1 year warranty.
Reseller discount We speak Spanish!

copies sold. Needs PC/XT/286/386 HERC/CGA/
EGANGA. Oulput to laserjeVinkjeVdot matrix printer,

pen-plotter, photo-plotter and NC Drill. Not copy
protected. VISA/MC/AMEX welcome. For full info circle
inquiry# or contact us directly.

TPS Electronics

BARCODE INTERNATIONAL SYSTEMS

4047 Transport, Palo Alto, CA 94303
415-856-6833 Telex 371-9097 TPS PLA
1-800-526-5920
FAX : 415-856-3843

9190 Palm Canyon Dr., Corona, CA 91719
(714) 277-1917
FAX : (714)277-1005

Inquiry 711 .

NUMBER ONE SYSTEMS LTD.
Harding Way, St. lves.Huntingdon. Cambs, England. PE17 4WR

Tel: 011-44-480-61778 Fax: 011-44-480-494042

Inquiry 716 .

Inquiry 722.

VARIANT MIC ROSYSTEMS

READ BAR CODES!

VIEW CAD ORA WINGS

BAR CODE READERS DELIVER

SirllnVIEW allows non-CAD users to view AutoCAD

WAND/LASER/MAGNETIC CARD CONNECTIVITY

KNOW-WEDGE laptop Edition

DWG, DXF & HPGL files on PCs. Print, Plot, attach

Keyboard wedges (lntemaVExtemal} for IBM PC/XT/AT.

Complete with Wand only $199.00.

notes and hyper-link between tiles. Change views and
layers. Accurate! Query databases to locate & highlight
objects on the screen.

PS/2, and portables

For alternative hardware or software solutions

AS232 wedges for WYSE, Link, Ki'ntron terminals
Bar code and label printing software
Full lwo·year warranty
30-Day Money-Back Guarantee
Extensive VAR/Dealer Discounts
46560 Freemon! Blvd., St.ite 206/ Freemoot, CA 94538/(510) 440-2870

CALL
COMPUTER RESOURCES GROUP
629 Silverdale Dr., Claremont, CA 91711
VOICE: (714) 624·8734
BBS: (714) 626-1054

800·666-4BAR

Inquiry 712 .

Also, linkable SlrllnVIEW/LIB allows developers to add
viewing capabilities to their own applications.

Sirlin Computer Corporation
25 Orchard View Or ., Ste .14, Londonderry, NH 03053

(603) 437-0727

FAX: (415) 623-1372

Inquiry 717.

Inquiry 723.

BASIC LANGUAGE TOOLS

CAD/CAM

BASIC TOOLBOX - $99

CONTOURING MOTION CONTROL

BAR CODE WEDGE & WAND: $188
(List $300) AGGRESSIVE PRICING! ... Sof\ware-transparenl PC
KEYBOARD EMULATION WE OGE DECODER auloselects all
popular bar codes. with STAINLESS STEEL, RUBY-TIP WAND
(RS-232 add $30). MAGNETIC STRIPE readers /wrilers.
PORT ABLE READERS . OPTICAL MARK (test form) readers.
TIMECLOCKS & facifity ent1y security. LASERS, CCO scanners,
slot (badge} readers, SOFTWARE for bar code printing. Reseler
discounls. 30-day money back.

Advanced BASIC library for the serious MS BASIC PDS 7 &
7.1 and QuickBasic 4.5 programmer. Complete library com·
prised of nearly 350 routines including the following: file
manipulalion, string handling, mathematical, input fields, bit
arrays. mouse, array management, memory manipulation.
dos routines, list boxes, 2-D file scrolling/windowing, more.

DATA HUNTER

AMERICAN DIGITAL TECHNOLOGY GROUP

FROM A PRINTER PORT!
Indexer LPT'" software
VERSION 3

NEW

Ability Systems

PO Bo x 1375, Beaumont. TX 77704

Inquiry 718.

I. T. S. Bar Code Solutions

International Technologies & Systems Corp.
655-K North Berry SI., Brea, CA 92621 • Western USA
13 Welwyn Court, Richmond, VA 23229 · Eastern USA

CD-ROM DRIVE & 10 FREE DISCS

Inquiry 714 .

l.f

OOS/MPC: Encyclopedia, Atlas, Mammals, Shareware,
Danger Hot Stull, Games II, Wild Places, World View,
Crossword Cracker, Demonstration Disc . $499.00 (Plus

TAYLORS TECHNICAL BOOKS

O

Hundreds of discs and optical products.

5455 Belt Line Rd.
Dallas, TX 75240
800·926-READ

Fax: 214-239-8527

Inquiry 719 .

Freight)
Free Catalog (Overseas send $5.00)

CD ROM Inc.

1667 Cole Blvd., #400, Golden, CO 80401
Orders: 800-821-5245
Questions: 303-231-9373
Fax: 303-231-9581

Inquiry 725.

CD-ROM/DESKTOP

BE YOUR OWN BOSS

12000 DOVER CLIP ART IMAGES ON CD-ROM

The Resellers Development Program contains the
inside induslry informalion you need to slart your own
comput er products sales business fast, guaranteed! How
to set up accounts, order product catalogs, get financing
from the nation's top computer product dist ri butors.
Unlimited opportunity at a cost of only $675.00

Seagull Scientific Systems

1

BUSINESS OPPORTUNITIES
PC BAR CODE SPECIALISTS
Ba r code readers designed for fast, reliable, cost
elfective data entry. They emulate your keyboard,
so scanned data looks just like it was typed in!
Choose from stainless steel wand, laser gun. card
slot reader, and magnetic stripe scanner. A lso,
powerful Bar Code and Te xt printing software.
Great warranty. Generous dealer discounts.

High Performance SCSI CD-ROM drive:

t,

OVER 4400 TITLES IN STOCK.
MAIL, PHONE, SPECIAL ORDERS.

214-239·TECH

(BOOl 228·9487 (7141990·1880 (8041741·6725 (FAXI 990·2503

•

All are bitmaps scanned at 300 dpi. 100's also in Post Script

•
•
•

Search/Retrieve software for DOS, WINDOWS and Macin/osh.
Sampler floppys available@ $4.00 eadl plus S/H.
Call our BBS a1 612-934-4775 to download a great demo.

(Al)lormat.

• $299.00 plus S/H (2.5 centS/imageJ.

lslo Tech Inc.

The Resellers First Resource Company
1860 E. Pass Rd., Gulfport, MS 39507
1-800-524-4909
(601) 896-1775

15127 N.E. 24th, Suite 333, Redmond, WA 98052

1-800-758-2001

CD-ROM

COMPUTER BOOKS OUR SPECIALTY

"

206-451-8966

Roslyn. PA 1900112151657·4338
FAX: (215) 657·7815

Inquiry 724.

BOOKS/TECHNICAL
Bar codes are easy using our FULL line of readers & printers.
They plug and play with your existing CPU/printer/terminals/
soltware systems in your office, store. truck, factory or
warehouse. ITS' bar code DOS programs print on matrix or
laser printers. 30 day refund. 1 year warranty. OEMNAR/
Dealer discounts.

$249
VISAIMC

• Conlrols up to six step motors simultaneously.
•Linear and Circufar Interpolation.
•New features to accommodate machine control.
• Easy·lo·use DOS device driver. Super Manual.
•CAD-CAM interface available .
Corpaation, 1422 Arnold Ave.

CALL (409) 832-6510

6181 Medford, Huntington Beach, CA 92647
Fax 714-892-9768
(714) 892-5461

Fax: (603) 437- 0737

800-722-9724
Inquiry 726.

CD-ROM/ENGINEERING
BAR CODE LABELER

NEW! Power Tools for AutoCAD'"

Menu driven program prints Code39, 12x5
Codabar, 128A, B. C, a II auto. UPC-A/E. EAN·8/
13 & add-ons, DUN-14/16 . Avery laser label data
supplied. You specify height, re solution. Print s
functional, low cost bar code labels! $99.00

GT Express Professional™ 3.0

SJ Programs

The Leading Display List Software. Includes:

•

Up to 1280 x 1024 resolulion and 256 colors

e TIGA. VGA, Super VGA, 8514/A, SPARC
r

•
•
•

Fle>c:icon m. User Definable Menus
Powerful U tililies
AutoCLIC ' "' - Productivity Breakthrough

ARTIST SOFTWARE

1127 S. Patrick Drive, S. 18, Satellite Beach, FL 32937
TEL: (407) 773-8020
FAX: (407) 773-0457

Free Demo Disk
1 · 800·999-9678
Fax# 612-631-7802

Inquiry 715 .

Inquiry 721 .

ADA RESOURCES ON CD-ROM
•
•
•
•
•

Compilers. Source Code. Tulor. Language Reference Manual.
Fullyvalida1ed imp!ementalion of !he Ada programming
language.
75+ megabytes of Whitesands Ada Repository Software.
286/386 QI" 386·01ly compilers available.
Call our BBS to download a deta~ed demo of the product.
800-722-9724 (Voice)

lslo Tech Inc.

612·934-2824 (Fax)
612·934·4775 (bbs)

Inquiry 727.
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COMMUNICATIONNOICE MAIL
VOICE/FAX MAIL HEADQUARTERS
Afford able; Full Featured; Menu Driven Voicemail
•Bigmouth $195 • Faxmouth $99 • Telemarket $79
•Tavis Talk 4 Liner (Hardware/Software) $1495

•Tavis Voice/Fax Mail (Hardware/Software) $1995
• Custom Software Applica tion Specialist

(KCI) K.l.S.S. Communications, lnt'I
34 Robbie Ave., North York, Ontario M3H 1Y4
Voice (416) 633-0351 Fax (416) 638-8512

COMPUTER SYSTEMS

DAT A/DISK CONVERSION

MULTIPROCESSOR BASED SYSTEMS

QUALITY CONVERSIONS

OS $50 up; Lan/Wan Batch job Qing & Scheduling $99,
Remote Control SSO up. Multi·PC's: e.g. 486·33=$999, 386·
33=$699, 286-20:$365; (case+ 1Meg + 1.44FO/IDE + 10).
Components; Multiprocessor, Transputer & accelerator
cards, Svga, Hd, Ram, MulliPc housing, switches & cables,

etc. Apps: Neural Nets, Distributed Apps., Al. Your single
source for LanMtan/Pc multiprocessing.

MB Scientific
7432 Lake Willis Drive, Orlando, FL 32821

PH: (407) 238-1451

FAX: (407) 238-0324

COMMUNICATIONS
SDLC, HDLC AND X.25 SUPPORT
Use Sangoma ha1dware and roltware to provide cost

effecllve, robust and easy-to-use SDLC, HDLC and

X.251inks from MS-DOS, UNIX, PC -MOS, etc.
All real time communication functions perfomed by
intelligent ro-processor card.
Full function SNA emulation packages also available.

Sangoma Technologies Inc.
(416) 474-1990

1-800-388-2475

Call 1 -800-677-8885
Hours 8:00 AM to 5:30 PM Eastern Time
817 Main Streel, Third Floor, Cincinnati OH 45202

CROSS ASSEMBLERS
CROSS ASSEMBLERS
Fast. reliable wi1h unlimited lenglh of source code. Conditional
assembly, complete sel of arithme1ic and logical operators. Optional

li~ri~,l'.J~!~16d~'.~€~~·G"G'~~~itJiis'i5°&~°rJ8'tERs
We of Ier excellent lulHunction simulators with buill-in disassemblers
for the 8048/49. 8051152, 8080/85, and Z80 controllers, and now !or
the 8096 and 80C196, wilh their uniQue features lully supported.
Prices from $200 to $300 each, with $50.00 discounts for XASM +
SIM packages.

Lear Com Company
2440 Kipling St. 1 Ste. 206, Lakewood CO 80215

(303) 232-22 26

IBM PC... TO *HP FILE COPY
FASTER

EASIER TO USE

Update version uses windows: Call for free demo! IBM
PC <IO> HP File Copy allows IBM PCs, PS/2,
compatibles to interchange files with Hewlell-Packard

Series 70, 80, 200, 300, 1000, 9000s.

Oswego Software
Box 3 10
Oswego, IL 60543

708/554·3567
FAX 708/554-3573

FAX (303) 232-8721

Inquiry 741 .

Inquiry 735.

Inquiry 729.

Horan Data Services conve1ts and translates data tollrom
9-TRACK TAPE, 3480, 8MM, 4MM, 1'" CARTRIDGES
AND ALL SIZES & DENSITIES OF DISKETTES.
Thousands of formats supported including EBCDIC, ASCII,
databases, dec:ficated and PC wcrd processO's and typesetters.

Inquiry 7 40.

Inquiry 734.

Inquiry 728.

toorfrom virtually

ANY TAPE OR DISK FORMAT!

CROSS DISASSEMBLERS
RS232 DATA ACQUISITION
RE AD DATA FROM AN Y SERIA L D E VICE
directly into ANY PC application-as if typed in! No
hardware, No pr og ramming! Many advanced
features, 2-way 1/0 etc. CALL FOR FREE INFO.
DOS ver. $129, W indows $199. 100% Guaranteed!

T.A.L. - SOFTWARE WEDGE
2022 Wallace Street, Philadelphia, PA 19130
(800)-722-6004, (215)-763-2620, Fax: 215-763-9711

PROFESSIONAL DEVELOPMENT SOFTWARE

ASSEMBLERS/DISASSEMBLERS

CONVERSION SERVICES

8051, 8048, 8096, 8080/85, Z80/180
Z8000, SPARC, 6800, 6809, 68HC11, 680XO,
6502/C02, 6301, 9900
COMPLETE, OPTIMIZED DEVELOPMENT TOOL SETS
FOR THE ENGINEERING PROFESSIONAL

Convert any 9-track magnetic tape to or from over
3000 formats including 3W', 5W', 8" disk formats &
wo rd processors. Disk-to-disk co nvers ions also
availa bl e. Call for more info. Introducing OCR
Scanning Services.

CALL (408) 773-8465

Pivar Computing Services, Inc.

LOGISOFT

PO BOX 61929, SUNNYVALE CA 94086
FAX: (408) 77J.8466

Inquiry 736.

Inquiry 730.

RACK MOUNT MODEMS
MULTl·PORT INTERNAL
MODEMS
(505) 899-8393
Eliminate the clutter of individual modems in multiple
channel an d central site installations.
Variety of rack mounl and multiple-modem enclosures. Mulliple
channel internal modems, Multiport serial cards. State driven and
multitasking communicalion tools for ASM. hC". BASIC. Serial data
communication analysis software.

VENT ANA TRANSACTION SERVICES, INC.
3301-A Coors Road NW, Albuquerque, NM 87120

DIAGNOSTIC

Lst yr dta?

Flmida Engineer Robert Hurt has developed YOUR new Seaet

We can find it.

• 95% success rate• Fast turn around
• Priority ser vice a v ailable • C lean room
• Servicing Novell, DOS, Macintosh, SyQuest
and removable media, Unix, Xenix, OS/2,
Banyan Vines, Bernoulli, Sun and more!

ONTRACK DATA RECOVERY, INC.
6321 Bury Drlve, Eden Prairie, MN 55346

1-800-872-2599 • 612-937-5161

COMPILERS
FS: PASCAL
Compile your Pascal Program for 32-bil 80386 protected
mode. Forget about memory limilations. Gain speed. Fully

compalible with TP 6.0.
Royalty-free Dos extender. Over 250 new functions. Starting
with $150. 30-day money-back guarantee.

To order call: 1-800-934-FSDC
1-718-520-4197
Fax: 1-718-575-8038

Frontier Software Development Corp.
68-30 Harrow St., Forest Hills. New York 11375

Inquiry 732.

Now we're
ONTRACK in
London Too.
ONTRACK DATA RECOVERY
EUROPE, LTD.
Surrny House, 34 Edm St Kingston upon Thames, SurreyKTI IER U.K.

0800-24-39-96 • 44-81-549-3444

DATA/DISK CONVERSION

INSURES YOUR COMPUTER

THE #1 CHOICE

SAFEWARE Computerowners coverage pro vides
replacement of hardware, media and purchased
software. As li ttle as $49 a year covers accidents,
theft, power surges and more. One call does it all.
Call 8 am-10 pm ET. (Sat. 9 to 5)

in disk & tape conversion

TOLL FREE 1-800-848-3469
(Local 614-262-0559)

SAFEWARE, The Insurance Agency Inc.

Inquiry 733.
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SECRET WEAPON for TECHNICIANS ONLY

r'~:g~~ ~ii~~~~~~~;! t~~edd:C~~O~r~~~~~fe~~o:11~~\ir:~b~~

smaU enough to hide in your pocket. Includes 180-page pocket·
sized manual PACKED with secret info, diagnostic software,
and FREE tech support. Experts say PocketPOST is a ~potent
weapon agaflst computer ~Is.· (Computer Shopper, May 92).
Compatible with XT, AT, ISA, EISA, MicroChannel. Call OOW
for details.

DATA DEPOT Inc.
1710 Drew Streel #5, Clearwater, FL 34615
813·446· 3402
FAX 813·443·4377

Inquiry 743.

DISK EMULATION

Inquiry 738.

COMPUTER INSURANCE

Inquiry 7 42.

DATA RECOVERY

Inquiry 737.

Inquiry 731.

165 Arlington Hgls. Rd ., Dept. #B
Buffalo Grove, IL 60089 (800) Convert

for many leading corporations, government agencies,
law firms, and companies in every indust1y- world-wide.

Free test •Satisfaction guaranteed

Graphics Unlimited Inc.
3000 Second St. North, Minneapolis. MN 554 11

(612) 588-7571 FAX: (612) 588-8783
1-800-745-7571

Inquiry 739.

New SRAM Disk Emulator
4 lo 64Mbytes •No MOVING PAR TS •
NO SOCKETS • ROBUST• RELI ABLE• FAST
All SMT • Non-Volatile
Fils ATISA bus • DOS compatible
No external software required. From $1590.

BUSINESS MACHINE INTERFACES INC.
1·800-663·4605 (USA)
(416) 756-9477 FAX (416) 756·4118

Inquiry 744.

EDUCATION
S.S. & M.S. In COMPUTER SCIENCE
The American Institute for Computer Sciences offers an TI-
depth correspondence program to earn yo ur Bachelor al
Science and Master al Science degrees i1 Computer Science
al home. B .S . subjects covered are: MS/DOS, BASIC,
PASCAL, C . Data File Processing, Da ta St ruc t ures &
Operating systems. M.S. program inc ludes subjec ts in
Software Engineering and Artificial lnletligence.

AMERICAN INST. for COMPUTER SCIENCES
2101·8Y Magnolia Ave. South, Ste. 200, Birmingham, AL 35205

800·767· 2427

205-323-6191

ENTERTAINMENT

HARD DRIVE REPAIR

DESKTOP MODEL RAILROADING
Lay out some track! Design with precision CAD too ls
including mler, grid, zoom, unique aulo·curve tool.
Sketch some scene1y! Use color art tools to draw trees,
structures, rivers, labels, logos.

Run some trains! Make custom trains, operate switches,
speed controls, uncouplers, waybills, loads. Watch for
tunnels, bridges, crashes.

Design Your Own Railroad

559115

Abracadat a
PO Box 2440, Eugene, OR 97402

To order or request free calalog:

Inquiries: (503) 342-3030

(BOO) 451-4871

FAX (503) 683-1925

Inquiry 745.

CAPACITY

MFM/RLIJESOVSCSVIOE

10-29Mb
30-39

$69
79
105
t39
159
175
219
319
15

40·49

50·85
86-120
121-160
161 -350
351-700
Test & Evallation

INDUSTRIAL COMPUTING

LOWEST
DISC DRIVE
REPAIR
PRICES

jb

TECHNOLOGIES INC.

5105 Maureen Lane
Moorpark, CA 93021

Phone: (800) 688-0908
FAX: (805) 529·77 12

Inquiry 750.

Portable, Rack-Mount Industrial Computers
& Single Board Computers
Desert Microsystems oflers ruggedized portable and rack
mount industrial computer systems. The PortaRack is 30 tbs.,
8-slots, aircraft aluminum, 200 Wall power supply, and can be
rack-mounted or carried: Rack-mount computers ol 8, 10, 14,
and 20-slots with passive backplane or motherboard design.
Extended two-year warranty standard. All U.S. made.

Desert Microsystems, Inc.
P.O. Box H, Moreno Valley, CA92556

(BOO) 633-044B

Inquiry 756.

INDUSTRIAL SOFTWARE

NEMESIS, Go

Go,

Go - a Zen game. So appealing, it has endured 4,000
years. So useful governments study it.
NEMESIS Go Junior entices novices of any age.
NEMESIS Go Master Deluxe satiates the addicted.
Windows, Macintosh and DOS versions available.
Chaos Manor User's ChOice Award (BYTE/1990)

Toyogo, Inc.

(800) 869-6469

PO Box 25460-Y, Honolulu, HI 96825-0460

(808) 396-5526

Pre-Owned Electronics, Inc™
THE Independent Provider. serving the Dealer.
Professional, Corporate, Government, and
Educational Buyer since 1985

APPLE ® II & M ACIN T OSH ®
SYSTEMS• PARTS• EXCHANGE REPAIRS
Call for a Catalog... 800-27 4-5343
INT'L: 617-275-4600 • FAX: 617-275-4848
205 BURLINGTON ROAD• BEDFORD, MA 01730

fax: (808) 396-4126

Inquiry 7 46.

Inquiry 751.

FLOWCHARTS
Have you seen the latest breakthrough in
software diagramming?
ADS Diagrammer is a Microsoft windows 3.0 drawing
tool tha t allows you to create complex software
· diagrams faster and more easily than ever before!
Call for your free trial disk today!

$250

Atlantic Design Systems

Inquiry 747.

PCLog is entirely written in C. It easily transforms your

PC into asystem that runs industrial applications.
DON'T WAIT! Download your free DEMO now at (142)453165

ELSIST
Electronic Systems
Via Brodolini, 15, 15033 Casale MTO, Italy
PH. 142/451987, FAX_ 142/451988, BBS. 142/453165

Inquiry 757.

HARDWARE

LANS

AS CI BUYERS CLUB™

The $25 Network

If yo u're tired of paying inllaled prices for computer parts and
accessories, join the ASCI BUYERS CLUB. Low WHOLESALE
prices on all of today's most wan!ed hardware items. SAVE ON:
Cases, Motherboards, Drives, RAM Chips, Video Cards, Modems
and much, much more!!!
EXAMPLE: TRIDENT SVGA Gird (8900 Chip Sel) 1MB ... .. . ...........573.60
INFIN1TI 2400 Baud Modem W/Sollware.... .................... SJ7.95
ALL ITEMS FACTORY NEW WITH ONE VEAR WARRANTY. $25.00 LIFETIME
MEMBERSHIP FEE. REFUNDABLEWITH FIRST OROER. CALL OR WAITE

ALCO Sec./Com., Inc.

77 Sprucewood Or., Gilford, NH 03246

Phone: (800) 745-6095 or (603) 524-2943
Fax: (603) 524-3657

RUN A PLC, CNC, DATA LOGGER ON YOUR PC
using our PCLog environment

Try the 1st trulv low-cost LAN
•Connect 2 or 3 PCs, XTs, ATS
• Uses serial ports and 5-wire cable
•Runs at 115K baud
• Runs in background, totally transparent
• Share any device, any tile, any lime
•Needs only 14K of RAM

Skeptical? We make believers!

Information Modes

P.O. Box 7049, Hicksville, NY 11802

P.O. Drawer F. Denton, TX 76202

800-238-ASCI
Tel: 516-935-1602

Dealer lnQuiries Welcome

FAX: 516-935 -5231

817-387-3339

Orders 800-628-7992

Inquiry 758.

Inquiry 752.

LANS/SOFTWARE
FLOW CHARTING 3

I

FRIE70LY \

•High resolution print outs ...
dot matrix or laser
• Multi-page charts ...
portrait or landscape
• \mpo1t/expo1t capabilities
• 35 shapes, 10 fonts, 4 line styles

~

. \'.:)

PATTON & PATTON

Cail for free demo disk!

800-525-0082 ext. 1317

So It ware Corpora t i on 485 Cochrane Cr.. Morgan Hill, CA95037
Seeouradonpage 110

Inquiry 748.

NetRunner/FreeLAN NOS

MYLEX MOTHERBOARDS

S 595

The most reliable and lowest cost LAN software

349

NetRunner: Remote Control, Remote Printing, File Transfer,
Remote Execul ion. Runs on NetBIOS, Novell, and Modem!
AS-232. Starter Kit: $24.95. Unlimited: $99 .95 .
FreeLAN NOS: File Sharing, Printer Sha ring, File!Aecord
Locking, Printer Spooling, NetBIOS based, non-dedicate
solu tion. Runs on Ethernets. Arcnets, and Serial Paris.
Starter Kil: $39.95. Unlimited: $149.95.

386

33MHz. 64k IDE, 2SP&PP

386sx

20MHz, IDE, 2SP&PP

486
486
GXE020 B
DCE376
LNE 390

50/33MHz, 64k cache (baby) ISA 1195/895
50/33MHz, 128k, EISA
1995/1495
EISAfTIGA Graphics Adapter
ElSA/SCSI Adapler
Network Interlace for EISA 32·Bit
2 Year WJranty Factory Service

1179
695
325

EXALINX, Inc.
Beautilul Buffalo, New York USA

(BOO) 992-5469

FAX (716) 882-9650

WINDOWS FLOWCHARTER $129
lines and curves. Auto line routing and re-routing.
Click on a shape to bring up a sub-chart. M o ve
charts to other apps. via the Clipboard. Call for free
trial disk.

RFF ELECTRONICS
1053 Banyan Court, Loveland, CO 80538
Phone: (303) 663-5767
FAX: (303) 669-4889

SC/FOX™ EMBEDDED COMPUTERS
PC Parallel Coprocessor Plug·ln Boards: 15 MIPS avg 50 MIPS burst,
using the SC32 32·bil CPU or the 16·bit Harris ATX 20001u

~:; R~X~~~,~~~.~c~~.2 ;~~,~~lie~~~~o~4~~y~:~ 70 MIPS bUISI,

;:~~~~io~~s~~~~::;~cu~r:!~~;~ ~8d:t; ,fr~~o~~s burs1. 3U
ldealforent>edded real·timecOll!td, data aaJ,isition. robotic s, and signal
processing. OEM software development system included.

SILICON COMPOSERS INC

P.O. Box 9527, San Jose CA 95157-0527

Inquiry 759.

Inquiry 753.

HARDWARE/COMPUTERS
RFFlow 2 .0 is a professional drawing tool for
flowcharts & org. charts. Requires Microsoft Win
dows . 100 shapes auto adjust in size. Diagonal

Crystal Computing Corporation
Tel (800) 726-6209 (408) 446-1522 Fax: (408) 996-2899

(415) 322-0153

208 California Avenue, Palo Alto, CA 94306

Inquiry 754.

LAPTOP COMPUTERS
SA VE!

I LAPTOPS • NOTEBOOKS ISA VE!

TOSHIBA• EVEREX •ZENITH• AT & T •TANDON
AST• SHARP • BONDWELL • ALR • LIBREX
PANASONIC• AL TIMA • LEADING EDGE
PACKARD BELL• SAMSUNG• NEC• Tl• COMPAQ
•We ALSO carry accessories and software•

Computer Options Unlimited
12 Maiden Lane, Bound Brook, NJ 08805

CALL: (800)424-7678 Need Help?: 908-469-7959
9-9 M-F 9-5 Sat. 6 days Worldwide Sales

Inquiry 760.

GRAPHICS SOFTWARE
FREE TECHNICAL REPORT!
Just request info about the

"CAD/CAM Developer's Kit" Series

SDK-386™*
"386 is a trademark of Intel Corporation. Used by permission

BRAND NEW AND AVAILABLE ONLY FROM URDA,

C Libraries for CADICAM, Engineering and GIS Applications
650+ routines for DXF input/output, graphical display, line!
arclellipse/NURB spline conslructionlediting, and much more
than can be described here.

INC, a long wilh the URDA SOK-BS and SDK-86 edu
cational trainers and microproceS9:lr devek::9ment systems.
The URDA SDK-51 will be available next year. Other 8,
16, and 32 bit systems are available.

Phone or FAX (617) 899-4350 for more information.

Phone URDA, Inc.

Building Block Software, Inc.
371 Moody Street. Waltham. MA 02154

Inquiry 749.

1·800·338-0S17 or 412-683-8732
Inquiry 755.

IBM CONVERTIBLE

MEMORY-128K $79

256K $225

MODEMS-Standard $75 Enhanced $175
CRT ADAPTER- for monitors $99

SE RIAUPARALLEL ADAPTER-$120
MONITORS-Monochrome S59

Color S109

~~~:~g~Dc~bt;~~7~ase 5~lmRY-S98
HARD

DRIV~gii~0 A~~i~i9JRIE~~~~W.~~Ce
COMPUTER RESET
P.O. Box 461782, Garland, TX 75046

Phone (214) 276-8072 BBS &FAX (214) 272-7920

Inquiry 761 .
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ACOUSTIC ADAPTERS

FIGHT PIRACY!

*

NEW9600bps
•
•
•
•
•
•
•

World Wide Data Connection
To 9600 bps error free (w. V.32N.42 modem)
For Executives, Journalisls, Sales Professionals
RJ-11 Modem Connection
Self Test, Auto On/Off
Smallest. Most Adaptable, Made in USA
Call for lowest price in the industry

Information Machines
(81 8) 884-5779

Woodland Hills, CA
FAX: 818-884-5853

SOFTWARE/ACCOUNTING

SECURITY

LAPTOP PERIPHERALS

dBASE BUSINESS TOOLS

*

EVERLOCK 3.0
SOFTWARE COPY PROTECTION
New Option Board Sale-New Remote Registration
New CPU LOCK·CD ROM LOCK and more

*

EVER KEY HARDWARE LOCKS

*

Az-Tech Software, Inc.
Call fora
201 East Franklin,
FREE
Oemo(800) 227-0644

Richmond, MO 64085
(816) 776-2700
FAX (816) 776-8398

• PURCH ORD/INVNTORY
•ACCOUNTS RECVABLE
• JOB ESTIMATING
•SALES ANALYSIS
•ACCOUNTS PAYABLE

$99/$198 ea. + S&H
dATAMAR SYSTEMS c r e d .Card-Check-COD
8586 M ir ama r P lace, San Diego, CA 9212 1

(619) 452-0044

(800) 223-9963

Inquiry 773.

Inquiry 768.

Inquiry 762.

• GENERAL LE D GER
• ORDER ENTRY
•JOB COSTING
•BILL OF MATLS
•PAYROLL

SOFTWARE/BUSINESS
YOUR SALES MESSAGE
about the special computer product or service
that you provide belongs in print

THE BUYER'S MART
can help you reach computer professionals and
produce valuable inquiries for your company!
Call

Margot Gnade for more informalion

603-924-2656
or

Fax: 603-924-2683

THE ULTIMATE COPY PROTECTION
Quite Simply
1
g~~~\i ~r~~~a~1Se~1ware
The Best

Copiers
I :
• No Source Code Changes
•Multiple Layering
•No Damaged Media
• FuJU Hard Disk & LAN Suppo1t
• Unlimited Meeting, FREE Demo Disk
STOPVIEW'" STOPCOPY PLUS'"

Ways To
Protect Your Valuable
Software Investment

DATA ENTRY SOFTWARE
Full featured, heads-down data entry
with two-pass verification, edit language,
operator stats. much more! Designed for
the PS/2• . PC, XT. AT or compalibles.
PCs from 5395

(800) 879·2224

BBi COMPUTER SYSTEMS, INC.

(301) 871-1094
14105 Herilage Lane. Slkler Spring, MD 20906
FAX: (301) 460·7545

LAN version available

FREE 30 day trial
Compu ter Keyes
21929 Makah Rd.,
Woodway. WA 98020

T el:
Fax:
USA:

206177616443
2001776-7210
800/ 356-0203

Inquiry 769.

Inquiry 763.

SOFTWARE/ENGINEERING

PROGRAMMERS TOOLS
C andC++ DOCUMENTATION TOOLS
C-CALL ($69) Graphic-tree of caller/called hErarchy.
C-CMT ($69) Generate, insert, update comrrent-blocks.
C-METRIC {$59) Path complexity, lines/stmtsloomments.
C-LIST ($69) List, action-diagram, 1eformat programs.
C·AEF (859) Local/global/parameter cross-reference.
C-DOC (S199) All 5 as 1 DOS program, <=15,000 lines.
Professional ($299) <= 150,000 lines, DOS, OS/2, Windows.

SOFTWARE BLACKSMITHS INC.
6064 St. Ives Way, Mississauga, ONT, Canada L 5N-4M1

( 416) 858-4466

Cop's Copylock II
T he pro fessional soft ware pro te ction wit h
TRUE Mac hine Ins tall. Option Boa rd safe.
Supports OS/2, Windows and Trace.

LINK Computer
lnt'I: + 45 31232350
US/CAN: 800-344-2545

Fax:+ 45 31238448
FAX: 408-923-7061

Inquiry 764.

Boost Your BASIC!

(800) 447-9120 x111

Dept 868. Suite 360, 3 Choke Cherry Rd., Rockville, MD 20850
(301) 3 30-6764

I

___ B' Spice• $130/ea.
MOSFET BJT JFET & others.

~~~~~i:~·t~~~~~e~n,~l~~I~~:

B' Logic•_ __

Over 100 components.

~i~~a~;~v~lt~~~ ~~~~gs~~~~aa~~·

Graphical Schematic Entry
•Now in use at over 20 major universities•

Beige Bag Software

Ph: 13131 663·4309
Fax: (313) 663·0725

715 Barclay, Ann Arbor. Ml 48105

Inquiry 774.

ProBas adds 93 8 n ew comm ands to OB and POS.
Written in assembly for b lind ing speed, ProBas makes
your program s fast and p rofessional looking! Easy to
use, money-back guar antee. Nine other add-ons for
BASIC and Visual Basic available-call for your FREE
copy of "'10 E asy ways To Boost Your BASIC".

TeraTech

Analog & Digital
Circuit DeS1gn & Simulation
for Windows™ & the Macintosh'"

BIT-LOCK®SECURITY
Piracy SURVIVAL 10 YEARS proves effectiveness of
powerlul mullilayered securily. Rapid decryption
algorilhms. PARALLEL or SERIAL porl-lransparenl
security device. Complemented by economical KEY
LOKT"' and multifeatured COMPU-LOCK 1 ..i including
countdown, timeout, data encryption, and multiproduct
protection. (Dos/Unix/Mac). Also, access control.

MICROCOMPUTER APPLICATIONS
3167 E. Otero Circle, Litlleton, CO 80122

F ax ( 301) 963-0436

Inquiry 765.

(3 03) 770-1917

Inquiry 770.

Analog Circuit Simulation
> PC and Macinl osh CAE
> Schemalic Entry
> SPICE Simulator
> Monie Carlo Analysis
> Parameter Sweeping
>Filler Design

>Exten sive Mod el lib raries
> Waveform Analysis
> Aeporl -Qualily Plolling
> Full SPICEprograms starling
al $95. Complete systems
from$990.'

intusoft

P.O. Box 710. San Pecto. CA 90733·0710
310-833·0710, FAX: 310-833-9658
Call for your Free Demo and information kit.

Inquiry 775.

PUBLIC DOMAIN
FREE SOFTWARE for IBM®

OPEN SYSTEMS ?

TRY US! GET 15/5.25" or 8/3.5" disks full of our
bes t selli ng so ft wa re - FREE ! Ga mes,
Windows'", utilities, bu siness. educational,
religio n, ho me/ health. Pay $5.00 shipp ing/
handling per collection. Credit cards onl y. No
foreign orders. Call today!

Technical Crime is both Profitable and Low Risk
AM/CrySystu gives you the Banking Industry Solution

SMC SOFTWARE PUBLISHERS
(619) 931-8111ext.511
Inquiry 766.

O US Govt. Approved Methods
0 External & Internal Keys
O Protect, Authenticate Data
0 Multiple Interlocked Arming

O Max. Performance, Min. Merno1y
0 Key Manager and Distributor
O Files. Bases, Media. Messages
O Interfaces and Utilities

N L I Systems Inc.
PO Box 103, 5051 Nesttun, NORWAY
lnt'l:+475105620

Fax: +47 510 5621

Inquiry 771.

ROM BIOS UPGRADES

SHAREWARE

AMI, PHOENIX & MR BIOS

THE AMISH OUTLAW

Upg r ade your IBM PC , XT, A T or compatible. Also
386SX & 386 versions. Supports 2 user-defined hard
drives. 101/102 KB. 360. 720. 1.2 & 1.44 floppies.
setup in ROM. All Video, Windows 3.0 Diagnostic in
ROM AMI 286 & 386 versions only. CA L L. New
version just came in.
'

SHAREWARE COMPANY

Advanced Software
8 Stiles Road, #1A, Salem, NH 03079

800-835-2467 603-898-2362
Fax: 603-890-1185

lnquiry767.
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** * * * * * * * FREE* * * ******

WITH EVERY ORDER YOU WILL RECEIVE A GREAT NEW GAME
NOT LISTEO IN OUR CATALOG ABSOLUTELY FREE
ALL OISKS HAVE EASY-TO-USE MENUS
SIMPLY TYPE "GO " TO ACCESS PROGRAMS
$3.00 PER DISK 1-9 - 52.50 PER DISK 10-UP
35" ANO 5.25" DISKS SAME PRICE
(IBM PUBLIC DOMAIN AND SHAREWARE ONLY)
3705 RICHMONO AVE.. STATEN ISLAND. NY 10312
1-(800) 947-4346 or (718) 317-0198 FAX 1- (71 8) 966-4766

Inquiry 772.

4-BAR SYNTHESIS FOR THE PC

Introducing Lear_Links, Version 2.0. the lanlaslic linkages design
package lor lhe PC environment. The sollwa1e works in any MS·DOS
machine wilh EGA display and 512K minimum memory. You can specify 3
and 4 precision-point problems and have the program presenl you with
thousands of possible so!ulions as Solu!ion Maps with 'Good" and ~Bad"
linkages regions from which you may choose any one and luRy analyze ils
kinematic characterislics. You may also animate the linkage, add ddving
dyads. draw background geomelry, and many olher /eatures. This is a
musf pac kage for mechanical designers. Price: 51250.00; in!eraclive
Demo: 525.00

Lear Com Company
2440 Kipling SL, Sle. 206, Lakewood. CO 80215
(303) 232-2226
FAX (303) 232- 8721

Inquiry 776.

CAE SOFTWARE
• ECA-2: Analog Circuit Simulator • AC, DC, T ransient
Analysis• MonteCarlo, WCA • lnteractivellu11 nonlinear
• SAUNA: 3-D Thermal Analysis • PC Bds, heat sinks, &
enclosures• All HT modes• Thermal parameters library
• ACTIVE: Switched Cap & Active Filters • Order 1-50 of 5
cascaded filters• (45) topologies • (BJ Types
F0< FREE demo ca ll:

Tatum Labs Inc.
1287 North Silo Ridge Drive, Ann Arbor Ml 48108

(313) 663-8810

Inquiry 777.

SOFTWARE/GRAPHICS

SOFTWARE/LANGUAGES

TIFF, PCX, TARGA, GIF, DIB , BMP, W M F , WPG

AccuSoft Image Format Library
Import, export, convert, display and print images. DOS &
Windows versions included in one low priced. royally free
package. Sample applications with complete source code.
Compatible with all major C, C++ compilers and all Windows

languages. Supports all flavors of each formal up to 24
bils/pixel. 30 day satisfaction guarantee. 5295

LearnAda!

VTEX Scienlifi

Increase your value and productivity by learning to master
the first universal programming language. LearnAda is an
easy-to-use, menu-driven environment encapsulating a 60·
hour college-level Ada course. on-line training exercises.
example programs, built-in full color practice editor. and
integrated Ada compiler for use on any PC. 5250

MicroPress, Inc.

AccuSoft Corporation

AETECH, INC

160 E. Main St., Westboro, MA 01581

5841 Edison Place Suite 11 O Carlsbad, CA 92008
(619) 431·7714
Fax: (619) 431·0860

(800) 525·3577

(508) 898-2770

FAX (508) 898·9662

_________--~- r r

Inquiry 778.

L

I I

• E quati o ns • T ab
Fonts • Supports
previewe r • F ore'l l • • • I
Sym bols • Font Effects • Indices·· Only $299
'T~of Tomorrow"-Notices of AMS, March 1991.

Inquiry 784.

68·30 Harrow Street, Forest Hills, NY
Tel (609) 497-0008
Fax (609) 497-0917

Inquiry 790.

~

L-'
SUPER VGA GRAPHICS LIBRARY
for scientific visualization on VGA and ET4000 Super
VGA boards. Over 75 routines callable from MS
FORTRAN. Up to 1024x768x256 colors. 2-D & 3-D
w/perspective. Gouraud shaded polygons. Hidden
surface removal. Animation. Mouse & joystick support.
Scale and rotate text. Store/retrieve in PCX format.

$100 poslpaid. No royalties. Call for free demo disk.

AEROSOFT CORPORATION
5562 Bells Ferry Ad ., Suite 233, Acworth, GA 30101

(404) 917-1309

Inquiry 779.

SOFTWARE/MATHEMATICS
OPERATIONS RESEARCH @ $149
for your IBM or Compatible

FREE SOFTWARE CATALOG
Over 160 earth science programs for the PC & Macintosh!

LP88-Linear Programs up to 3000 by 15000
BLP88-Linear Programs with Bounded Variables
MILP88-Mixed-lnteger Linear Programs
MXLP88-Large Model Mixed-lnleger LP
TSA88-Transporlalion/Transshipment Problems
NLPBB-Nonlinear Objective Programs
Student/Demo-Reduced capacity versions for sludents
Turbo Pascal Units-Object modules for developers

CIVIL ENGINEERING
BASE MAPPING
EXPLORATION
SURVEYING
SURFACE MODELING

Eastern Software Products, Inc.
P.O. Box 15328, Alexandria, VA 22309
(703) 360-7600, Fax (703) 360·7654

RockWare

MINING
OIL & GAS
HYDROLOGY
GIS
GEOPHYSICS
4251 Kipkng St., Ste. 595
Wheat Ridge. CO 80033

(303) 423·5645 •Fax (303) 423·6171 • RockFAX" (303) 423-7t12
·24-hr. automated product information line

Inquiry 785.

~
TG-Professional v. 4.0
" The Ultimate CAD/CAM/CAE Graphics Engine"
TG·PROFESSIONAL. the most complete CIC++ toolbox of 20 & 30
geometric routines available today! Over BOO roulines including NURBS.
DXF, Graphics. Surfacing, Hidden Line, Volumes, Areas, Transforms,
Perspec~ves. Polygon (lntJUniorVOitl), Clipping, Tangenls. A ut1~ties baiy
with Glaphic:s routines !or crawlng usilQ BGI or M.SC Graphics and more.
Full sou1ce. 30 day guaranlee. USA SS00.00, Foreign 5565.00 US.
Techrt;al infamation available.

Disk Software Inc.

SOFTWARE/ PACKAGING
FREE SOFTWARE
PACKAGING CATALOG
Everything you will need to Package. Distribute, and Ship Your
Software!! From manuals and binders to mailers and shippers

LABELS

LABELS

LABELS

For your diskettes, plain or custom printed
dot matrix or laser printer ... tree samples

2116 E. Arapaho Ad., Suite 487, Richardson, TX USA 75081

Phone/Fax: 513-777 -8586

Inquiry 780.

(702) 588-3737

Hice & Associates

Phone: 214-423·7288 • 800·635·7760 • FAX: 214·423-7288

Opt·Tech Data Processing
P.O. Box 678-Zeph yrCo ve, NV 89448

Inquiry 786.

Inquiry 791.

SOFTWARE/SCIENTIFIC

RAINDROP™

Weather Monitor & Weatherlink!

FAST, compacl PrtScrn Ulility for end users AND
developers. Hardcopy as fast as 10 secs. Average binary
size - 6 kbyte. 14 video graphic standards. Scale, rotate,
colorize and more. 'CALL' from user-written programs.
Complete 9- & 24·pin dot·matrix, inkjet, and laserjet library
$44.95 + $3 s/h.

The ultimate in weather moniloring systems! A slate-ol
the-art wealher station and a PC link allow you to view,
record, summarize, and graph weather inlorma1ion. The
perfect marriage of computer and weather technology.

ECLECTIC SYSTEMS
8106 St David Ct. , Springfield, VA 22153

(703) 440-0064

Fax (703) 455-8965

Inquiry 781 .

OPT-TECH SORT/MERGE
Extremely fast Sort/Merge/Select utility. Run as an MS ·
DOS command or CALL as a subroutine. Supports
most languages and file types including Btrieve and
dBASE. Unlimited file sizes, multiple keys and much

more! MS-DOS 5149. OS/2, XENIX, UNIX 5249.

•••FREE CATALOG•••
8586 Monticello Or., West Chester. O H 45069

SOFTWARE/SORT

DAVIS INSTRUMENTS
3465 Diablo Avenue, Hayward, CA 94545
1·800-678-3669 FAX 1·510·670·0589

SOFTWARENOICE/FAX
MULTl-VOICE®TOOLS

·c·

Mutti·Voice Toots is a complete development Toolkit for Pascal or
to access al the fea!Ures for most speech processing boards available
today. It helps you write MULTI-LINE VOICE APPLICATION syslems in
minutes. A number of programming examples are provided. All
programs and libraries are delivered with source code.
Dialogic. Rhetorex. Pika, VBX: 5599. Watson (Single Line): S99. ALSO
AVAILABLE: Fax Programmer"s Toolkit {$199). Based on CAS
specilicalions. Visa/MC accepled.

ITI Logiciel

BY19

4263 Cristophe·Colomb, Montreal, Quebec, Can. H2J 3G2

TEL (514) 597-1692

FAX (51 4) 526·2362

Inquiry 787.

STATISTICS
FORTRAN GRAPHICS
GRAFMATIC • FORTRAN callable graphics Library for
creating 2-0 and 3-0 graphics, contour plols and solid
models. PAINT MA TIC and PLOTMA TIC provide high
resolution FORTRAN callable printer and plotter drivers for
your graphics. NO ROYALTIES. S249.95 ea.

Perlorm engineering and scienlitic
calculations lasler... and with fewer errors!

VISUALIZE YOUR DATA
MC A + transforms most marketing and social
science data to easily understood perceptual maps,
Communicate complex relations with ease using
presentation quality charts. Most printers supported.
Demos available.

Supports MicrosolVLahey/RM FORTRAN compilers

MathCAD combines equations, text, and graphics on your
PC, Macinlosh, or UNIX workstation. Over 120 built-in
functions handle formulas, exponentials, differentials, cubic
splines, FFTs and matrices for virtually any app!ication
special offer 5395. Call for free demo disk.

Jewell Technologies, Inc.

1-800-MATHCAD

130 Nickerson St., Suite 105, Seattle, WA 98109

FAX 617·577·8829
Ma thSolt, Inc., 201 Broadway, Cambridge, MA 02139

(201) 993· 3135

Inquiry 788.

Inquiry 792.

1 (800) 284-2574

(206 ) 285-6860

Inquiry 782.

GRAPHICS PRINTER SUPPORT
AT LAST! Use the PrtSc key to make quality scaled B&W
or color reproductions of your display on any dot matrix,
laser, or inkjet printer (incl. Postscript) in up to 64 shades
of gray or 256 colors. GRAFPLUS also creates PCX &
TIFF files. Supports Windows 3.0 or DOS application
graphics - EGA, VGA, Super VGA. Hercules screens.
Linkable/OEM versions available.

Jewell Technologies, Inc.
130 Nickerson St., Suite 105, Seattle, WA 98109

1 (800) 284-2574

Inquiry 783.

(206) 285-6860

FREE CATALOG
A great selection of scientific software products
for plotting, non-linear curve fitting, chemical

equilibrium, simulation, statistics, symbolic
algebra, and more. Prices from $150. Call:

1-801-943-0290
M i croMath , Salt Lake C ity, U T

Inquiry 789.

8 41 2 1-0550

Bretton-Clark
89 Headquarters Plaza, Morristown, NJ 07960

FAX: (201) 993-1757

NCSS 5.x Series - $125
Easy-to-use menus & spread sheet. Multiple regression.
T-tests. ANOVA (up to 10 factors, rep. measures,
covariance). Forecasting. Factor, cluster, & discriminant
analysis. Nonparametrics. Cross Tabulation. Graphics:
histograms, box. scatter, etc. Reads ASCII/Lotus. Many new
add-on modules.

NCSS

329 North 1000 East, Kaysville, UT 84037

Phone: 801-546·0445

Fax: 801-546-3907

Inquiry 793.
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Subscription
Problems?

UTILITIES
SOFTWARE LOCALIZATION
Since I 980. IDOC has translated hundreds of packages for the
world's most prominent computer lirms: Ashton-Tale, Borland, HP,
Sun Microsystems. No vell and many more. We offer FULL

SOFTWARE ADAPTATION WITH IN-HOUSE ENGINEERING.
TRANSLATION INTO ALL MAJOR LANGUAGES WITH IN-HOUSE
LINGUISTS, OTP SPECIALISTS, AND EDITORS. With production
and sales offices in Los Angeles, Dublin, Milan. Buenos Aires. and
Tokyo (Faii 92). IDOC is the leader in worldwide translation services.

IDOC, an International Documentation Company
1-800-336-9898 (U.S.)

353-1-284-4223 (Europe)

10474Santa Monica Blvd.Suite 404, Los Angeles, CA 90025

Inquiry 794.

Sorry, Anti-Virus Software

Compare anti-virus software and the ViruStop PC lmmunizerCard
ViruSlop
Leading Sof1ware
Occupies Ram
NO
YES
Needs cooslant L!ldates
NO
YES

¥~~~;r~~~ \~ ~: ~:~;;ion ~g

~~

tl

Can be deleted
NO
YES
Password Function
YES
NO
Network Compatibility
YES
ReQuires Special Version
Casi (S&H extra)
$69 $80 and up, plus the upgrade costs
MULTIX, INC. 4203 BelwayOr., Suile 7, Dallas TX 75244
Tel: (214) 239·4989 Fax: (214} 239·6826 Weaccepl MastetCard and VISA

Inquiry 799.

BILINGUAL DICTIONARIES
Over 70,000 translations

Why You Want BATCOM!

COLLINS ON-LINE v2 is a memory resident. TSR or pop-up
program frorn DOS applications. Each package contains one of
Collins' world renowned bilingual dictionaries. Fealures include
word look-up and an automatic screen read facility. Translations
can be cut and pasted into documents.
COLLINS ON-LINE £49 (Mdba1 c1ic11onariesE29 J Languages available include:
English·Oeu!ScM)eutsch-English English-Fran~ais/Fr~ais-EngliSh
Eng ~sh-Espar'tol/Espai'lol·Eng1 iSh
English·ltalianontaliano-EN;J tish

BATCOM is a batch file compiler that transforms your
.bat files to .exe files to make them fasler. BATCOM
extends DOS with many new commands so you can
read keyboard input, use subroutines, and much more.
In addition, BATCOM protects your source code. No
royalties! Only $59.95. Order today!

HarperCollins Publishers Ltd.

5 Burley St., Wenham, MA 01984

Wenham Software Company

14 Steep Lane, Findon. W Sussex BN14 OUF England
Tel '44 (0)903873555 Fax+44 (0)903 873633

Inquiry 803.

(508) 774-7036

We want
to help!

Inquiry 800.

WINDOWS
ELIMINATE LAN DOWNTIME ANO DATA LOSS

APC protects more LANs lha n anyolhe r brand of UPS. Cati
for your FREE power protection handbook detailing:
•Smart-UPS high-performance proleclion. PC Magazine·s Edilors' Choice
• Back·UPS cost-effective p1olection starting at S139
• PowerChute automatic shutdown soltware for all major OS
• SurgeArrest network grade surge protection
"Our highest marks go to the Smart-UPS 900" BYTE 5/91

Ame rican Power Conversion APC Europe
132 Fairgrounds Road
4 Rue SI. Clai-e DeVille Lognes
West Kingston, RI 02892
77447 Marne la Vallee Cedex 2,
800·800·4APC
FRANCE (t33) 164625900
Lalin America (401) 789-5735
Fax: (+33) 160178029

AHypertext-like database for scanned images under
MS-Windows'" 3.x

A perfect image management \oolfor professionals. Displays multiple
windows of images and documents in true color or wilh color matching.
Associales Iext inlo, images or symbols to any pixel inside an image. Easly
switches lrom i'nage to i'nagethroughsuccessivelevelsofdelail.fildsa
point inside an image by entering its name e.g. address. Organize images
and files in a network/relational database. Users can design their own
information templates and search with multiple keys. Include a powerful
edilor. Pan and zoom within images. Work wilh PCX, BMP. TIF, GIF,
Postscripl file fo1mals. Network Vers. Avail.

Friendly Information Systems, Inc.
34

i~o 8l :;~~63°o~dl~';';') ~~-~~% $350
0

6

Inquiry 795.

Inquiry 801.

TRUST YOUR PC TO SOLA

FREE - 88 Windowsr" programs. Comes
on 15/5.25" or 8/3.5" disks. It's FREE!
Y o u pay o nl y $ 5. 0 0 s hipping a nd
handling pe r collection. Credit cards only.
No foreign orders. Call Today!

UN/NTERRUPTIBLE POWER SYSTEMS
Qualily manufacluring. Affordable prices.
UL listed/CSA ce1tified. Risk-free guarantee.
Cati today for your FREE 1992 Power Selection Guide.

1-800- TRY SOLA - Ext. 1033

S 0 LA
171 7 Busse Rd.. Elk Grove Village, IL 60007

SMC SOFTWARE PUBLISHERS

(619) 931-8111ext.511
Inquiry 802.

Inquiry 796.

UTILITIES
MEMORY MANAGER ON THE FLY
Dynamic Memory Control automatically loads and
unloads TSAs and device drivers without having to
reboot Eliminate multiple CONFIGI AUTOEXEC files.
Converts TSRs and drivers to self-removing programs.
Order from: The Connection $691·800·336·1166.

Adlersparre & Associates Inc.
501-1803 Douglas St .. Victoria, BC V8T 5C3

Tel: (604) 384-1118

Fax: (604) 384-3363

Inquiry 797.

PEN PLOTTER EMULATOR
FPLOT turns you r printer into an HP pen plotter.
Fast hi-res, no jagged lines. Vary line width, color.

Screen preview - zoom, pan. Works with most
CAD programs. Supports most printers. Requires
DOS 2.1 or higher. $119+$3 S&H. VISAIMC/Chk/MO.

FPLOT Corporation
24-16 Steinway SL. Suite 605, Astoria, NY 11 103

71 8-545-3505
Inquiry 798.
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YOUR SALES

MESSAGE
about the special computer product
Dr

service tha t you provide
belongs in print.

,,

If you have a problem
with your BYTE
subscription, write us
with details. We'll do
our best to set it right.
But we must have the
name, address, and
zip of the subscription
(new and old address,
if it's a change of
address). If the
problem involves a
payment, be sure to
include copies of the
credit card statement,
or front and back of
cancelled checks.
Include a "business
hours" phone number
if possible.

THE BUYER'S MART
can help you reach
computer professionals
and produce valuable in quiries
for your company!

11\JTE

Call Margot Gnade
for more information

603-924-2656
or

Fax: 603-924-2683

II

Subscriber Service
P.O. Box 555
Hightstown, NJ 08520
~~I

·~"'i

Tru
I

486 Local Bus SVCA
• 64K Super Fast Wnte-Back Cache SRAM
• 4MB RAM & Built-in 487 Math Coprocessor
• l.2MB 5.25" & l.44MB J.5'' Floppy Drives
• IJO MB ISms IDE Drive with 64K Cache
J2-Bit Local Bus TURBO ET -4000 Card with IMB RAM
(Up to I280xl024 & up to Jl.768 Colors)
(5 times faster than standard super VGA)
• 14" Non-Interlaced .28mm SVGA Color Monitor
(VESA Standard[or 72Hz Flicker-Free Display)
• 2 Se1ial, I Parallel, & I Game Ports
• Enhanced I0 I-key Keyboard
• Hi-Resolution 400DPI Serial Mouse
• Mi croso~ DOS 5.0 & Wmows 3. 1
• One Year Nationwide On-Site Service

486/33DX $1845
486/50DX2 $2045
• J2 -Bit Local Bus Hard Disk Controller add $I 00

~86 Local Rn~ Win-Station
Same as above with
• The Faster J2-&t Local Bus TARGA SJ Graphics
Accelerator VRAM Card with IMB VRAM
(Up to SOx faster than standard SVGA with
up to 1280xl024 & 32.768 colors)
• AutoCAD Display List Driver

486/33DX $J975
486/50DX2 $2175
• J2-Bit Local Bus Hard Disk Controller add $I 00

I

486 EISA Win-Slalion
Same as above with
• J2-Bit EISA Hard Disk Contro!er
• 8 - J2-Bit EISA Slots
• Damond Stealth or Orchid 1280° SJ VRAM
G!Ophics Accelerator with IM BVRAM
(Up to 25x faster than standard SVGA with
up to I2BOx I024 & 32,768 colors)
• AutoCAD Display List Driver

486/33DX $2345
486/50DX2$2545
I

Upgrades
•
•
•
•
•

8MB RAM & 210MB Hard Disk
I2'x 12' Digitizer
15' MAG Monitor (1280xl024)
17' CD< Monitor (I 280xl 024)
20' Hitachi Monitor

$380
$330
$290
$650
$1290

Cirda 2.68 on Inquiry Card
(RESELLERS: 269).

t

1024 x 768
NON-INTERLACED
VGA PACKAGE

FOR PC'S, SOFTWARE, MONITORS,
DISK DRIVH, KEYBOARDS, MODEMS,
CABLES, CONNECTORS, ICS,
COMPONENTS, PROGRAMMERS,
TEST EQUIPMENT, TOOLS & MORE!

16-BIT VGA CARD
• 8/16-bic 8088 or
286/386/486 compatible
• 640 x 480 in 16 colors
320 x 200 in 256 colors
• 256Kb video RAM
MCT-VGA·16 ........ $49.95
MCT·VGA·1024+ l 024 x768, 512 Kb VGA card $149.95
MCT-IDEFH 16-bit IDE hard/Aoppy controller ...... $29.95
MCT-IDEIO 16-bit IDE floppy/hard multi 1/0 ....... $69.95
MCT·AIO Serial/parallel/game port card ..... ... ... $49.95
MCT·AIO+ Two NS16550 serial/par/ game port .. $89.95
MCT-FDC·HD l .44Mb floppy controller ... ... ... .. .. .. $49.95
DFINET·400 16-bit Ethernet card ... .. ......... .... .. $149.95
GATEKEEPER PCsecurilycard .. ...
.. .... $49.95
PCODE Diagnostic displa y card
......... $49.95

c-····-R
$319
84Mb.DRWE PACKAGE
• CP-30084 84Mb, 19ms IDE.
hard drive, 16-bit floppy/
hard disk concroller, cables
and inscruccions
HDKIT80 ..... .... ... ........... $319

..... "~·¥

• 0.28mm dot p itc h
non-imerlacecl monito r
& high-resolucion VGA card
• Resolution up ro 1024 x 768
in 256 colors*
• 512Kb video RAM
expandable to lMb
VGA·PKG·1024N .. $499.95
VGA·PKG·1024+ 1024x768 interlaced VGA pkg.
VGA·PKG 640x480 int erlaced VGA pkg.... .... ..... .
VGA·MON·1024 1024x768 interlaced monitor ....
VGA·MON·1024N l 024x768 non -interlaced mon.

$469.95
$349.95
$349.95
$389.95

• Note: Requi res 1Mb RAM for 1024 x 768 in 256 colors

BTC·5339 101/102-key enhanced layout ....... ... ... $49.95

3·BUTTON MOUSE
• Accuracy 290 -1450 DP!
• Opto-mechanical design
• \'<'indows ~-0 compatible
JDR·MOUSE·3 ......... $14.95
MOUSE·PAD ............. $4.95

~ff-·::;?.. . .i>!

DYNAMIC RAM ~ ~ ~ ) ~ ~: ~ ; .::~·,_ ~ ·.::,:·
"

IDE HARD DRIVES
PART#
CP -3000
ST ·351A
Cf.30084
ST-3096A
CP-30104
ST-3144A
CP-3204F

BRANO
CAP.
Conner
42Mb
Seagate 42Mb
Conn er
84Mb
Seagate
88Mb
Conn er
120Mb
Seaga te 131Mb
Conner 212Mb

SPO .
28ms
28ms
19ms
16ms
19ms
16ms
16ms

TYPE
3.5"1DE
3.5"10E
3.5" 10E
3.5" IOE
3.5" JOE
3.5"1DE
5.25"10E

PRICE
5199
5209
5299
5319
5379
5399
5599

FLOPPY DRIVES
FDD·l.44A l .44Mb, 3.5 ', Beige . $79.95
FDD· l.44X l.44Mb, 3.5", Block .. $79.95
FDD· 1.2 l.2Mb, 5.25", Beige ...... $89.95
FDD·360 360Kb, 5.25", Block .. ... $79.95

SIZE
256K x I
256K x I
256Kx 4
IM x I
I Mx I
256K x 9
256K x 9
!Mx9
IM x 9
IM x 9
4M x 9
4M x 9

SPEED
80ns
60ns
80ns
80ns
60ns
80ns
60ns
IOOns
BOns
60ns
80ns
60ns

TYPE
DIP
DIP
DIP
DIP
DIP
SIMM
SIMM
SIMM
SIMM
SIMM
SIMM
SIMM

MATH CO·PROCESSORS
Eac:h co-processor incl udes a man ua l,
sofrwarc: gu ide and Inr l' l1s lifori ml' warranty.

.i,

UNIVERSAL
·
-;..,,
PROGRAMMER ·

• Programs EPROMs, EEPROMs,
microprocessors, PROMs, PAL/GALs
and other PLDs; rests logic & memory devices
• Optional adaptors available for PLCC, PGA, QFP
and multiple DIP devices
• Includes host adaptor card and cable
MOD·EMUP .. ..... ... ..... ......... ..... ..... .
.. .. .. ... $699.00

EPROM PROGRAMMER

PART#
41256-80
41256·60
414256·80
lMB-80
IM8·60
412S6A98-80
412S6A98-60
421 OOOA98-10
421000A98-80
421000A98·60
424000A98-80
424000A98-60

$11995

• Programs 24-32 pin EPROMs &
EEPROMs from 16K-I024K
• Hex roOBJ converter
• Vpp 5, 12 5, 12.75, 13, 21 & 25V
MOD·MEP' ........................... $119.95
MOD·MEP·4' 4·EPROM programmer unit... ..
MOD·MAC Host adoptor cord & cable .. .. .. .. . .
"Note: Requires host odoptorcard

~~~~~an~~~l~a~e- $3995

ously erases up ro 4 standard EPROMs
DATARASE II ....... $39.95

·- :..-..::=-

PART#
8087
8087-2
80287-Xl

PRICE
SPEED
5MH z
89.95
BMHz 129.95
12MHz 94.95

PART#
80387-0XP
80387-SX20
80487-SX

PRICE
1.69
2.39
5.95
5.99
6.49
16.95
19.95
49.95
54.9S
59.95
179.95
219.95

•ntet•
I

SPEED
33MHz
20MHz
20MHz

PRICE

20MHZ CACHE 486SX
• 20MI-lz Intel 80486SX CPU • 64Kb cache memorr
on board (expandable to 256Kb) • Expandable to
32Mb on-board using 256Kb, !Mb or 4Mb SIMMs
C0Kb insrnlled) • Includes lmel 1s 11 Vacancy 11 sockt.·c
MCT·M486SX ......... .. .. ..... ...................... .. . $549.00
MCT·M486·50
Mini·size 50MHz cache 486 $1495.00
MCT·M486·33
Mini-size 33 MHz cache 486 . $995.00
MCT·C386·40
Mini-size 40MHz cache 386 $699.00
MCT·C386·33
Mini·size 33MHz cache 386 . $599.00
MCT·M386·25 Mini-size 25MHz 386
.... $399.95
MCT·M386SX·20 Mini-size 20MHz 386SX....... $299.95
MCT·M386SX
Mini·size l 6MHz 386SX....... $249.95
MCT·M286·16 Mini·size l 6MHz 286 ...... .... . $149.95
MCT·M286·12 Mini-size 12MHz 286 ...... ..... $129.95
MCHURBO·lO Mini-size l 0/4.77MHz 8088 .. $69.95

UPRIGHT CASE

POWER SUPPLIES
• U IL approved
• l 10/220V, 50/60Hz
PH50 8088 150 wa tt
PS·200X 8088 200 watt .
Ps-200 286/386/486 200 watt
Ps-250 286/386/486 250 watt
PS·300 286/386/ 486 300 watt

2400 BAUD MODEM
BREADBOARD
ON·A·CARD
• Solderless breadboard
with 1/0, decode & ...,.__........_......._
riming circuicry
PDS·601 8-bit card ...
"""""""""""' ..... $79.95
PDS·61 l 16-bit version
""'" " $89.95

$9995

• Accommodates std. morherboards
• Mounrs 3 floppy and 4 hard drives
• 2 d igit LED display .
CASE-IOOA ...... .... ...... ... ...... .. .. .. $99.95
P5-250TW 250W p. supply .. .. . $129.95
PS·300TW 300Wp. supply ..... $149.95
CASE·50 Mini 286-style case ...... $59.95
CASE·70 Full-size stand. case ... . $89.95
CASE·l20 ..... ................. .. .. .. ... . $199.95
Mini-upright case w /200W power supply

$4995

• Internal data modem
• Hayes AT compatibility
• Incl. Procomm software
MCT·241

2400 BAUD EXTERNAL MODEM
• 2400/1200/300 baud •Just 6.25 x 3.8 x 2 inches
PR0·24ME .. ...... ....... .. ........ ...... .. .....
.. $89.95

WIRE-WRAP PROTOTYPE CARDS

9600 BAUD EXTERNAL MODEM

JDR·PR2 8-bit with 1/0 decode layout .
JDR · PRlO 16-bit with 1/0 decode layout

• CCITT V.42bis/V.32/V.22bis/Bell 212A & Hayes
AT compatible • Asynchronous I synchronous
PR0·96E
............ .. $399.95

PORTABLE IC TESTER
• Tests the following 14 to 20-pin
devices: 7 4 series TTL, 40 & 4 5 series
CMOS & 41144 series DRAM up ro lMb

FAX/MODEM SWITCH
•Save phone line charges! • Supports fax, modl'm,
phone and answering machine from 1 phone line
FAXM·SWITCH .. .. ...... ...... .... .. ...........
$119.95
FAX·SWITCH Without modem connection ............ $89.95

REE PRODUCT INFORMATION

Wail Your Completed Card Today. For Quicker Response, Fax to 1-413-631-43431
Circle the numbers en Inquiry Card which correspond to
inquiry numbers assigned to items of interest to you.

Fiii out li1is

~o upo n

Check all the appropriate answers to questions "P!.'
through "E".

cardfulty. PLEASE PRINl

COl.IPAlli
AODRESS
STATE

ZIP

l_L ___________

~--''----------

PHONE

FAX

I

i
19
36
53
70
87

3
20
37
54
71
88

4
21
38
55
72
89

,
22
39
56
73
90

3 O Adminislralion/Managemenl
6 O Olher
8. Whal Is your level of management responslblllly1
70Seniar·li:Nel

hardware or sohware?

103 104 105 106 107 108
120 121 122 123 124 125
137 138 139 140 141 142
154 155 156 157 158 159
171 172 173 174 175 176
188 189 190 191192 193
205 206 207 208 209 210

d

24
41
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75
92

25
42
59
76
93

10
27
44
61
77 78
94 95
9
26
43
60

II
28
45
62
79
96

109 TIO TII TI2 TI3
126 127 128 129 130
143 144 145 146 147
160 161 162 163 164
177 178 179 180 181
194 195 196 197 198
2n 212 213 214 215

12
29
46
63
80
97

5 O Engineer/Scientist

90Professional

BOMiddle·level
C. Are you a reseller (VAR, VAD, Dealer, Consultanl)1
100Ye;
110No

Inquiry Numbers 494-986
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mmrnmmmmm~mmm~mmwm

20 0 51-99
21 0100 or more

D Please send me one year of BYTE Magazine for
$24.95 and bill me. Offer valid in US. and
Inquiry Numbers 987-1479

--~~--~~DD~~~~~-~
5n 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527
mmB~mw~mmillmm~w~~~

~~W~~~~5~~lli~illBBB™
•m~~~~~•~mmmmmmmm
m•~mm~•~-~~•mmm~~

~-~~~~-~~~~~~-m~~
1106 TIO/ nos 1109 nto Tiil TI12 TI13 n14 1115 1116 1117 TI18 nt9 1120 1121 1122

~~mm~emm~~~w~~~~~

mm~~wm~~~~~~~-~~~

w~~~~~m~~5~55B~~E

1140 n41 n42 n43 1144 n45 n46 n47 n4B n49 1150 1151 n52 1153 1154 1155 1156
1157 TI58 1159 TI60 1161 TI62 TI63 TI64 1165 1166 1167 1168 TI69 nlO 1171 1172 1173

™E~&~~~mmmmmmmmm~

681 682 683 684 885 888 887 888 889 690 691692 693 694 895 696 697

mmmmmm~~~m~~•m™~~

~m~~mm•~~m~~mnmmm

1191 1192 1193 1194 1195 n96 1197 1198 11991200 1201 1202 1203 1204 1205 12061207
120812091210 12TI 1212 1213 1214 1215 1216 1217 12181219 1220 1221 1222 1223 1224

715 716 717 718 719 720 721722723724725726 727 728 729 730 731
mrnrn~~mrnm~~rummmmwm

™™™™mmmmmmmmmm™mm

~~~~~™~~m~~™™m™™™

mmmmmmB~mm~mmmmm~

783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 788 799
soo so1 so2 803 804 so5 806 soi 808 809 s10 an s12 s13 814 815 s16
817 818 819 820 821 822 823824 825 826 827 828 829 830831832 833

w~~~~~w•~~~mm~mmm

~mnm~~~~~~~~~w~~B

307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323

360 361 362 363 364 365 386 367 368 369 370 371 372 373 374

mmmmm360~~-~••w•~•m
mma~~m•~~~--~~uwa

409 410 4TI 412 413 414 415 416 417 418 419 420 421422423 424 425
mm~~~mmm~~awrna~ww

~~~~~~m~s~~~•••~w
~Emmmmmmmmmm~w•~~

~~-~~~~m••~~•mm~~

902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918
919 920 921 922 923 924 925 926 927 928 929 930 931932 933 934 935

m~W~WWffi~m&w~~lliill~W

am~~~w~m~•~w~~Bmm

460 461 462 463 464 465 466 467 466 469 470 471 472 473 474 475 476

~~~Bill~~·~---~--~
mmmmmmmmmmBWmm•••

mmm~m~w•w•ww™~mmm

-~-~~•m•m~~m•~~~~

1004 1005 100610071008 10091010 10111012 1013 1014 1015 1016 10171018 1019 1020
10211022102310241025 10261027 10281029 1030 10311032 1033 1034 1035 10361037
10381039 1040 104110421043 1044 1045 1046 1047 1048 1049 1050 10511052 10531054
10551056105710581059 1060 106110621063 1064 1065 1066 1067 1068 1069 1070 1071
107210731074107510781077 107810791080 10811082 1083 1084 1085 1086 10871088

••••~~~~~~~w~~~nm

B~B&&mru&•••&••mmm
mmmmmmmB~••••••~•
mmmm~~mm~m•~mD~DD

JULY
IRSD07A

613 614 615 616 617 618 619 620 621622623 624 625 626 627 628 629

239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255

358 359

18 0 1-25
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15 0 UNIX
16 0 MacOS
llOVAXNMS
Influence the purchase of

possessions only.

Inquiry Numb1u:1 1-493

6
23
40
57
74
91

D. What operating systems are you currenlly using? (Check all

that apply.)
12 0 PCIMS·OOS
13 0 DOS + Windows
1400512
E. Rlr how many people do you

2 D Programmcr/S~'Stems Analyst
llllE

18
35
52
69
86

1-413·637·4343

A. Whal Is your primary fob functlonlprlnclpal area of
mponslblllly1 (Check one.)
1 0 MIS/OP
4 0 Sales/Markeling

NAME

Cll'I

Print Your name and address and mail. or fa x to

122512261227122812291230123112321233 1234 12351236123712381239 1240 1241
124212431244124512461247124812491250 12511252 1253 1254 1255 125612571258
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FREE PRO'DUCT INFORMATION
Mail Your Comp/1t1d Card Today. For Quicker Response, Fax to 1-413-63143431
Circle the numbers on Inquiry card which .correspond to
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Check all the appropriate answers to questions "fl\'
through "E".
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Fiii out this coupon carefully. PLEASE PRINT.
A. Whal Is your primary job funcllonlprlnclpal area of
responslblllty7 (Check one.)

1 O MIS/OP
2 O Programmer/S;olems Anal;ol
J 0 Admin islralion/Managemen l

NAME
TITLE

4 0 Sa l e~Markeling
5 O EngineerlScienlisl
6 O O!her

D. What operating systems are you currently using? (Check all
that apply.)

12 0 PCIMS DOS
1J 0 DOS + Windows
1400Sl2

1SO UNIX
16 O MacOS
170\£0.XNMS

COMPANY

B. What Is your level of management responslblllty7
7 0 Senior -1e1e\
9 D Professional

E. For how many people do you Influence the purchase ol

AOORESS

BOMiddleleiel

180 1-2S
20 0 51-99
19 0 26-SO
21 0 100 or more
D Please send me one year of BYTE Magazine for
$24.95 and bill me. Offer valid in (f.S. and
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STAlE

(

PHONE

2
19
J6
5J
70
Bl

C. Are you a reseller (VAR, VAD, Dealer, Consulllnl)7

lOOYes

110No

FAX

possessions only.
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1
lB
J5
52
69
B6

ZIP

J
20
JI
54
71
BB

4
21
38
55
72
B9

5
22
J9
56
IJ
90

2J
40
57
74
91

7
24
41
5B
75
92

B
25
42
59
76
9J

9
26
4J
60
77
94

10
27
44
61
IB
95

11
2B
45
62
79
96

10J 104 105 106 101 10B 109 110 m 112 11J
120 121 122 12J 124 125 126 127 12B 129 1JO
1J7 1JB 1J9 140 141 142 14J 144 145 146 147
1541SS 1S61S71SB 159 160 161 162 16J 164
17117217J 17417S 176 177llB179 1BO IBl
1B6 1B9190 19119219J 194 19S 196 197 19B
20S 206 207 206 209 210 211 212 21J 214 21S

hsdware or saftware?

Inquiry Numbers 987-1479
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READER SERVICE
ALPHABETICAL INDEX TO ADVERTISERS
Inquiry No.

Page No.

9· 10 ABACUS SOFTWARE .
155
. 43
11-12 ACER INC ..
261-262 ACQUIRE .
. ............ 347
159 ADVANCED COMPUTER PROD . 335
14 ADVANCED MICRO DEVICES .. 74,75
263 ADVANCED MICRO TECH ...... 346
266 AITECH . . ..
270
13 ALADDIN KNOWLEDGE SYS . . . 113
• AME INST FOR COMP SCI . . . . . . 354
195·196 AAEON TECHNOLOGYINC
. 350
197 AMERICAN ADVANTECH . . . . . 350
15·16 AMERICAN MEGATRENDS .
.105
17 AMERICANPWRCONV(N.A.) . .. 173
451 AMERICAN POWERCONV . 10015·24
18 AMERICAN SMALLBUSI COMP . 139
216 AMRAM .
. . 361
160 AMT INTERNATIONAL .
. 344
600 APPRO INT'L INC . .
342PC·2
563 APPRO INT'L INC .
. . 342NE·4
599 APPRO INT'L INC . . .
.342MW·2
' APS TECHNOLOGIES .
. .. 343
444 ARABIC PUBLISHER
. 10015·51
410 ASP COMPUTER PROD ... 10015·18
19-20 ASTRESEARCH INC
.. 263
21·22 AUTODESK INC
.. 98,99
246·247 AXIOM .
. . . ........ . . . 346
198·199 AXIOMATIC.
. . 349
161·162 BAY TECHNICAL ASSOC ..
. 323
592 BEC .
. . . 34250·5
411 BIOSOFT .
. ... 10015·42
450 BIX ...
369
571 BMG COMPUTER INC ..... 342NE·6
593 BMG COMPUTER INC
.. 34250-6
23-24 BORLAND INTERNATIONAL . . . . 17
251·252 BPS INTERNATIONAL .
. . . 351
406 BRENT COMMUNCTNS . . . 100UK·16
399 BUFFALO PRODUCTS . .
. . 331
165 BULLDOGCOMPUTERPROD . .. 327
25 BUREAU OF ELECT PUBL ....... 102
190.191 BUSINESS INSTRUMENTS .
344
271 BVTESUB MESSAGE .
. . . 298
• C++ REPORT
.10015-52C-O
254 CADSOFTCOMPUTER, INC . . 353
26 CAPITALEQUIPMENTCO . ..... 196
27 CAPITALEQUIPMENTCO .... . . 197
278-279 CARDIFF SOFTWARE . . . . . . . . . 242
446 CASE DESIGN
. . .. .. 10015·22
200-201 CEDAR SOFTWARE .
. . 355
153·154 CERTUS INT'LCORP .
. 82,83
28 CHIPS &TECHNOLOGIES (N.A.) . 253
188 CITITRONICS
.. 337
412-413 CLARION SOFTWARE .... . 10015-11
448 COBALTBLUE . .
. 100l5-51
29 COMPAQCOMPCORP ... 115-126
414-415 COMPEX ..
. . 10015·31
30 COMPUADD EXPRESS ....... 94,95
416 COMPUCLASSICS
.. 10015·4
• COMPUSERVE .
. . . 221,222
31 COMPUSERVE .
. ......... 223
32 COMPUTER ASSOCIATES . . . . . 145
33 COMPUTER FRIENDS .
280
417 COMPUTER QUICK . ...... 10015·50
401 COMPUTERLANE UNLTD .. 100UK·5
202 . COMPUTERWISE . .
354
268-269 COMTRADE .
. ..... 363
' COPIA INTERNATIONAL . . . . . . . 252
34 COREL SOFTWARE . .... . .... 34,35
144 CREATIVE LABS INC .
142
250 CSI PUBLISHING, INC
. . 346
35 CURTIS INC ... . ... . .... • ... . 306
395.397 CYBER RESEARCH .
. 341
166 CYBEXCORP .
. 322
281-282 CYBEXCORP(INT'L) . . ....... CUI
438 DAN TECHNOLOGY PLC . ... 10015-7
3&-37 DATA ACCESS CORP .......... 213
36-39 DATALUX CORP .
. . 138
402 DATAMAN LTD .
. 100UK-2
205 DATAPATH TECH, INC . .
350

Inquiry No.
40
418
41
42
43
149
552
585
277
206
283-284
192
580·581
167
46
207
407
208
•
168
419
47-48
253
420
440-441
169

49-50
51·52
209
210
421
212
211
447
255·256
561-562
572-573
267
53
213
54
270
553.554
574-575
586·587
55
60
259-260
SS-57
58-59
62
61
63
214
274
133
170-171
215
64
'
442
'
65
217
558-559
569-570
6&-67
422-423
244
218
68
110· 111
193-194

Page No.

DATAPRO .
....... 307
DATAPRO INT'L .......... 10015·25
DATASTORM TECHNOLOGIES .. 299
DELL COMPUTER CORP (N.A.)... Clll
DELL COMPUTER CORP (N.A.)... CIV
DIGITAL CONSUL TING INC .. 275,276
DIGITAL CONSULTING INC . .... 277
DIGITAL MEDIA LABS . . . . . 342MW-4
DIGITAL MEDIA LABS . . . . . 34250·7
DIGITAL VISION .
240
DIVERSIFIED COMPUTER ...... 354
DPT . . . .
. 334
DYNAMICSCAN .
. 328,329
DYNAMITE
......... . 342PC-1
ETVALUELINE/ELEK-TEK . . 339
EASTMANKODAKCO .
137
ECOSOFT INC
355
EDITOR SOFTWARE . . .. 100UK·9
ELEXOR INC .
. . 349
ELONEX(INT'L) ............... CIV
ELTECH RESEARCH
.. 318
EUTRON .
. 10015-41
EXABYTECORP. .
. . 111
EXALINX, INC . .
. ..... 347
FAST ELECTRONIC GMBH . 10015·27
FIRST INT'L COMP .
10015·43
FIRST SOURCE INT'L . . . . . . . . . 332
GATEWAY 2000
. .... CH,1
GATEWAY 2000
... 49-62
GENERIC SOFlWARE INC
... 104
GLENCO ENGINEERING .
. 215
GMM RESEARCH CORP
. 347
GREENLEAF SOFTWARE
.. 355
GREY MATTER LTD
.... 10015·13
GTEK INC .
. .. 347
GTEK INC .
. .. 352
HANDTOP COMPUTERS LTD 10015-12
HANDYKEY .
. ... 350
HARD DRIVES INT'L . . . . . . . . . . 333
HERTZ . . .
. . 342NE·3
HERTZ. .
. ... . 342PC-5
HEWLETT PACKARD .. .. ...... . 33
HEWLETT PACKARD
. . ... . . 69
HIGH-RES TECHNOLOGIES . . . . 152
HOOLEONCORP ..
. .. 350
IBM CORP .
. ... 26,27
IBM CORP.
140,141
IEPS . .
. ... .342MW·6
IEPS .
. .... 342PC·6
IEPS . . . . . . . . . . . .
. 34250·4
INFORMATION &CNTRL LAB CO 300
INTEGRAND RESEARCH . .
. 226
INTEGRATED DESIGN GAP, INC 348
INTEGRATED INFO TECH . . . . . . 269
INTEGRATED INFO TECH . . . . . . 271
INTEL CORP
....... 30,31
INTEL CORP .
. 44,45
INTEL CORP
. 90,91
INTEL CORP .
. ... . . 355
INTERNATIONAL GO .
. . 243
INTEROP INC .
. . . 283
INTERSYS .
. .. 342
10 TECH . .
. 352
JAMECO ELECrRONICS .. . . 156,157
JDR MICRODEVICES .
. ... 364
JEN ELECTRONICA .
. 10015·19
JRNLOFOB.IECTORIENTED10015·52C-O
KEA SYSTEMS LTD . .
. . 108
KILA . .
. . 348
KINGLITECH, INC .
. 342MW·1
KINGLI TECH, INC .. ...... 342NE·7
KINGSTON TECHNOLOGY .
. 200
KINGSTON TECH .
10015-16'17
L·COM, INC .
. 347
LAGUNA DATA SYS
.... 353
LAHEYCOMPUTER SYS .
192
LANDMARK RESCH INT'LCORP 199
LAPINE .
. ..... 324,325

Inquiry No.
245
219
135·136
137·138
139-140
141-142
220
186
424-425
404
'
70
71
426·427
242
557
568
578
591
180
588·589
597-598
72
221
173·179
222
275-276

439
75
582-583
594-595
76
77
78-79
181·182
80
223
81
172
566
272-273
428
•
243
264-265
224
429
82
83
556
567
590
596
84·85
86
430
87-88
89
90
579
69
225
405
94
91-92
226
93
280
241
95
9&-97
'
584

Page No.

LAPTOP SOLUTIONS, INC . . . . . . 350
LAWSON LABS INC .
. .... 349
LIANT SOFTWARE CORP (N.A.) . 286
LIANT SOFTWARE CORP (INT'L) 286
LIANTSOFTWARECORP (N.A.) . 291
LIANTSOFTWARE CORP (INT'L) 291
LINK COMPUTER GRAPHICS . . . 352
LODESTARCOMPUTER ... 320,321
LONGSHINE ELECT CORP . 10015·33
MAGSTORE . .
. ...... 100UK-11
MARK WILLIAMS CO . .
. . 201
MASHCV SOFTWARE EXPO (INT'L) . 253
MATHSOFT INC .
193
MEGADATA . .. . ... . . . .... 100l5·38
MEMORY SUPERSTORE .
. .. 351
MICRO DATA COMPUTERS .342MW·7
MICRO DATA COMPUTERS 342NE·5
MICRO DATA COMPUTERS 342PC·7
MICRO DATA COMPUTERS . 34250-1
MICRO SOLU COMP PROD .·. . . . 336
MICRO-INT'L, INC .
34250·8
MICRO·INT'L, INC .... . ... 342MW-3
MICROGRAFX .
. . . . . 93
MICROPROCESSORS UNLTD . • . 351
MICROPROSE SOFTWARE . 314-317
MICROSTAR LABORATORIES . . 349
MICROTEST .
. .. 225
MICR'.JWAY . . .
. . . . . . . . . 170
MICR'.JWAY.
. .. 272
MINICOM LTD .
. . . . . . . . 10015·39
MIX SOFTWARE .
169
MMB DEVPMNTCORP . ... 34250-2
MMB DEVPMNT CORP . . . 342PC·4
MORTICE KERN (MKS)
. . 227
MOTOROLA INC .......... . .. 22,23
NANAO USA CORP .
177
NATIONAL DESIGN .......... . 319
NATIONALINSTRUMENTS ...... 7
NATIONALINSTRUMENTS . . . 354
NATIONAL INSTRU..... 10015·52C-O
NEC .
. ... 38,39
NEVADA COMPUTER . .
330
NEW ENGLAND ELECT . . 342NE·8
NISCAINC .
. .. 306
NORAD .
. 10015·10
NORTHGATECOMPSYS .
11-15
NOVASTOR CORP . .
. . 353
OMNICOM? GRAPHICS CORP .. 338
OVERLAND DATA INC
. 353
OXFORD ELECT PUBL. .. 1001S.52
PACIFIC DATAPROD .
. ... 153
PARASYSTEMS . . . . . . . . . . . . . . . 85
PATTON &PATTON . ..
. . 110
PC IMPORTERS INC . .
.342MW·6
PC IMPORTERS INC .
. . 342NE·6
PC IMPORTERS INC . . . . . 34250·6
PC IMPORTERS INC .
342PC-6
PC POWER &COOLING .
. 103
PERSONAL TEX .............. 300
PHILIPS MONITORS. .
. 10015-2,3
PINNACLE MICRO .
147
PIONEER COMMUN ICATIONS . 135
PKWARE INC ................. 42
PLUSTEK USA, INC
. .. . 342PC-8
PROGRAMMER'S PARADISE . 65-67
PROGRAMMER'S SHOP ... 264- 266
PSEUDOCORP . . . . . . . . . . . . . . . 355
PSION .
. 100UK·6,7
QUA TECH INC .
312
QUALITAS . ......... . ......... 48
QUALSTAR CORP
. . 353
QUANTUM SOFTWARE .
. . 302
QUARTERDECK OFFICE SYS . 219
QUIETTECHNOLOGY ......... 351
RAIMA CORP .
. . 97
RAINBOW TECHNOLOGIES . . . 73
REASONABLE SOLU . .. 100l5·52A-B
RECORTEC INC .
. 34250-3

Inquiry No.

Page No.

249 RENEGADE
. 349
98 ROSE ELECTRONICS .
. 304
ROUNDHILL ................. 252
102 S'NW ELECTRONICS . .
. 192
564 SAi SYSTEMS . . ..... . .... 342NE-1
443 SAN FRANCISCO DISC S/W 10015·20
227 SAS INSTITUTE INC .
. . 355
99·100 SECURE IT INC .............. 152
432 SEKISUI CHEMICAL COLTD 10015-44
101 SEQUITER SOFTWARE INC . . . . 279
231 SIGEN .
. 349
SILICON GRAPHICS .
. 71
143 SIMPLICITY COMPUTING . . . . . . 252
25~ SMARTMICRO TECH
. 351
SOFTLINE CORP . .
. 10015-29
433 SOFTWARE SECURITY INC 10015·26
103 SONY (N.A.) .... . . .. ...... 100A-O
104 SPECTRUM SOFTWARE .
. 203
SPSS INC .
. .. 149,150
105 SPSS INC . .
. ........... 151
155-156 STARGATE TECH .
. 280
10&-107 STATSOFT
. . 237
434·435 STONY BROOK S/W . . .. . ... 10015·8
108 SUMMAGRAPHICS CORP . . . . 165
551 SUMMIT MICRO DESIGN . . . 342MW·8
109 SUN MICROSYSTEMS
..... 2,3
151 SUNSOFT.
. 8,9
150 SUPRA CORP .
. .... 109
228 SURAH INC .
. ......... 348
132 SYMANTEC (ZORTECH) . ....... 37
131 SYMANTEC .... . ............. 24
SYMANTEC
255-258
112 SYSGEN INC.
. ... . ...... 249
113-114 SYSTAT INC ........... . ...... 211
431 SZKI RECOGNITACORP . . . 10015·47
229 TALKING TECHNOLOGY INC . .. 347
230 TECHNOLOGY PWR ENTRPRSE 348
115 TEKTRONIX .
. .. 106,107
116 TE XA SINSTRUMENTS
.. 18,19
117 TE XAS INSTRUMENTS .
89
TEXAS MICROSYSTEMS.
79,80
118 TEXAS MICROSYSTEMS .
. . 81
565 THE WNDX CORP ... . .. . . 342NE·2
576 THE WNDX CORP . .
. 342PC-3
119 TOSHIBA AMERICA INC ...... 86,87
183 TOTE-A-LAP . .
. . . 345
134 TOUCHE/PC PROS. . . • .
. 251
240 TRI VALLEYTECHNOLOGY INC 348
232 TRIANGLE DIGITAL SERV ...... 348
233-234 TRIBAL MICROSYSTEMS ...... 352
184 TRUEDATAPRODUCTS ........ 340
436 TULIN TECHNOLOGY . . . . 10015·20
ULTIMATE TECH B.V. ... 10015-52A-B
ULTIMATE TECH U.K. .. 10015-52A-B
445 UNITRON .
. 10015-21
. 309-311
UNIXWORLD
120.121 VENTURA SOFTWARE INC .
161
449 VERIDATA ..
............. 37
VERMONT CREATIVE S/W
21
235 VIDEX, INC . . . . ............. 347
122-123 VIEWSONIC .
. 163
236 VISTA MICROSYSTEMS ..
354
258 VITEC S.A.
. . 351
437 WALKER, RICHER &QUINN 10015·15
124 WATCOM PRODUCTS INC .
. 29
157-158 WEN TECHNOLOGY CORP .
. 224
403 WESTPOINTCREATIVE ... 100UK·13
248 WILCO AMS . . .. ·. ........... 352
237 WINTEK CORP .
. ........ 346
555 WIT ..
............ 342MW·5
127-129 WOLFRAM RESEARCH .
... 217
187 WORLDWIDE TECHNOLOGIES . . 326
238 XELTEK . .
. 352
125·126 XVTSOFTWAREINC . . .. . ..... 240
239 Z-WORLD ENGINEERING . . .. 353
• ZENITH DATA SYSTEMS .. 183-188
• Cm esponddirectlywith company.
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•correspond directly with company.

INDEX TO ADVERTISERS BY PRODUCT CATEGORY
Inquiry No.

Page No.

591
588·589
597-598
566

HARDWARE
926

Inquiry No.

ACCESSORIES/SUPPLIES
103 SONY (NA) . .

927

. 100A-D
ADD-IN BOARDS

263
15-16
246-247
414-415
144
250
552
585
283-284
53
64
442
181-182
264-265
94
155-156
229
436
403
237

ADVANCED MICRO TECH . . . . 346
AMERICAN MEGATRENDS . . .. 105
AXIOM .
. 346
COMPEX .
1001S-31
CREATIVE LABS INC .
142
CSI PUBLISHING, INC .
. 346
DIGITALMEDIALABS ..... 342MW-4
DIGIT AL MEDIA LABS . . . . . 342S0-7
DPT .
. 334
HIGH·RES TECHNOLOGIES .
152
JAMECOELECTRONICS ... 156,157
JEN ELECTRONICA .
. 1001S-19
NATIONAL DESIGN ........... 319
OMNICOMP GRAPHICS CORP .. 338
DUA TECH INC .
. .. . 312
STARGATE TECH ....... . . ... . 280
TALKING TECHNOLOGY INC
347
TULIN TECHNOLOGY ..... 100IS-20
WESTPOINTCREATIVE . . 100UK-13
WINfEK CORP .
. . 346

928

556
567
590
596
84-85
249
564
551
109
228
230
118
134
240
232
184
445
555

931

235 VIDEX, INC .

11-12
35
209
212
244
424-425
275-276
439
98
155-156
229
930

347

COMMUNICATIONS/NETWORKING
ACER INC
43
CURTIS INC
.. 306
GMM RESEARCH CORP .
. 347
GTEK INC .
347
L-COM, INC.
. . . 347
LONGSHINE ELECT CORP . 1001S·33
MICROTEST . . ...... : . ....... 225
MICROWAY . .
.. .... . ..... 272
MINICOM LID .
. 100IS-39
ROSE ELECTRONICS . . . . . . . . . 304
STARGATE TECH.
. 280
TALKINGTECHNOLOGYINC . .. 347

DATA ACQUISITION

DISK & OPTICAL DRIVES

932

15·16 AMERICAN MEGATRENDS .
. .105
APil.TECHNOLOGIES .
. . .. 343
47·48 EXABYTECORP . ..
. 111
HARDDRIVES INT'L
. 333
404 MAGSTORE
100UK·11
180 MICRO SOLUTIONS COMP PROD 336
81 NEC .
. ........... 38,39
87-88 PINNACLE MICRO .
147
89 PIONEER COMMUNICATIONS . . 135
231 SIGEN . . . . . . . . . .. .
349
143 SIMPLICITY COMPUTING .
. 252
228 SURAH INC . . . . . .
. ..... 348
112 SYSGEN INC ..
249

COMPUTER SYSTEMS
933

11-12
261-262
563
599
600
19-20
592
571
593
188
29
30
268·269
438
38-39
42
43
192
167
168
253
440-441

447
561-562
572-573
54
270
259-260
170-171
217
558-559
569-570
193-194
424-425
426-427
557
568
578

366

MICRO DATA COMPUTERS. 342S0·1
MICRO·INT'L, INC .
. . 342S0·8
MICRO·INT'L, INC .
. . 342MW·3
NEW ENGLAND ELECT .
342NE-8
NORTHGATE COMPUTER SYS 11-15
PC IMPORTERS INC ...... 342MW·6
PC IMPORTERS INC . . . .. 342NE-6
PC IMPORTERS INC ... . .. 342S0·6
PC IMPORTERS INC .
342PC-6
PC POWER & COOLING ..
. 103
RENEGADE . .
349
SAi SYSTEMS.
342NE·1
SILICON GRAPHICS
. . . 71
SUMMIT MICRO DESIGN . .. 342MW-8
SUN MICROSYSTEMS .
. . . .. 2,3
SURAH INC.. . . . . .
.. .. 348
TECHNOLOGY PWR ENTRPRSE 348
TEXAS MICROSYSTEMS .
. . 79,80
TEXAS MICROSYSTEMS.
. .. 81
TOUCHE/PC PROS.
. 251
TRI VALLEYTECHNOLOGY INC . 348
TRIANGLE DIGITAL SERV ...... 348
TRUE DATAPRODUCTS ..
.. . 340
UNITRON ............. . . 10015·21
WIT . .
. . 342MW-5
ZENITH DATA SYS . . .... 183- 188

208 ELEXOR INC .
. ... 349
219 LAWSON LABS INC .
349
222 MICROSTAR LABORATORIES .. 349
NATIONALINSTRU. . . . 10015·52C-D

BAR CODING

929

Page No.

ACER INC .
.. . . 43
ACQUIRE
. 347
APPRO INT'L INC .
342NE-4
APPRO INT'L INC .
. . 342MW-2
APPRO INT'LINC .
. .. 342PC-2
AST RESEARCH INC ..... ..... 263
BEC .
. 342S0·5
BMG COMPUTER INC . . . 342NE·6
BMG COMPUTER INC . . .. 342S0·6
CITITRONICS . . . . . . .
. ... 337
COMPAOCOMPUTERCORP 115-126
COMPUADD EXPRESS ....... 94,95
COMTRADE .
. ............ 363
DAN TECHNOLOGY PLC . . . . 1001S-7
DATALUX CORP .
138
DELL COMPUTER CORP (NA) . • . Clll
DELL COMPUTER CORP (NA). .CIV
DYNAMICSCAN .
328,329
ET VALUELINE/ELEK-TEK . . .. 339
ELONEX (INT'L) . .
. .... CIV
EL TECH RESEARCH .
. ... 318
EXALINX, INC.
. . . 347
FIRST INT'L COMP ... ..... 1001S-43
GATEWAY 2000 .
. Cll, 1
GATEWAY2000 .
. 49-62
HANDTOP COMPUTERS LTD 1001S-12
HERTZ....
. 342NE-3
HERTZ.
. 342PC-5
IBM CORP .
. 26,27
IBM CORP .
.. .... 140,141
INTEGRATEDDESIGNGRP, INC 348
INTERSYS. .
. ....... 342
KILA ..
. .. 348
KINGLITECH, INC .
.342MW-1
KINGLI TECH, INC
. 342NE-7
LAPINE . .
. ....... .... 324,325
LONGSHINE ELECT CORP . 1001S-33
MEGADATA .
.. 100IS-38
MICRO DATA COMPUTERS .342MW-7
MICRO DATA COMPUTERS 342NE-5
MICRO DATA COMPUTERS . 342PC-7
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DISKETTES/DUPLICATORS

198·199 AXIOMATIC.
349
205 DATAPATH TECHNOLOGIES, INC 350

Inquiry No.

MAIL ORDER

939
159
195·196
197
160
165
188
30
401
395-397
552
585
64
244
186
172
584
443
940

ADVANCED COMPUTER PROD . 335
AAEON TECHNOLOGY INC .
. 350
AMERICAN ADVANTECH .
. 350
AMT INTERNATIONAL . .
. 344
BULLDOG COMPUTER PROD ... 327
CITITRONICS .
337
COMPUADD EXPRESS
. 94,95
COMPUTERLANE UNLTD .. 100UK-5
CYBER RESEARCH .
341
DIGITAL MEDIA LABS .
. 342MW-4
DIGIT AL MEDIA LABS . . . . . 342S0-7
JAMECO ELECTRONICS . . ' 156,157
JDR MICRODEVICES .
. .. 364
L-COM, INC .
347
LODE STAR COMPUTER .... 320,321
NEVADA COMPUTER.
. 330
RECORTEC INC ....
. . 342S0-3
SAN FRANCISCO DISC S/W 1001S-20
MEMORY/CHIPS/UPGRADES

14
216
251-252
26
27
402
580·581
169
56-57
58-59
62
63
64
66-67
422-423
242
221
257
187
941

ADVANCEDMICRODEVICE5 .. 74,75
AMRAM .
. .. 361
BPS INTERNATIONAL .
. . . 351
CAPITAL EQUIPMENT CO .
. . 196
CAPITAL EQUIPMENT CO .. .... 197
DATAMAN LTD .
. . 100UK-2
DYNAMITE ..... . ........ 342PC·1
FIRST SOURCE INT'L
.. 332
INTEGRATED INFO TECH . ..... 269
INTEGRATED INFO TECH
. 271
INTEL CORP . . .
. 30,31
INTEL CORP
. 90,91
JAMECO ELECTRONICS
156,157
KINGSTON TECHNOLOGY . . ... 200
KINGSTON TECH.
10015·16,17
MEMORY SUPERSTORE .
351
MICROPROCESSORS UNLTD ... 351
SMARTMICRO TECHNOLOGIES. 351
WORLDWIDETECHNOLOGIES.. 326
MISCELLANEOUS HARDWARE

28
144
60
77
241
99·100
432
942

934

Page No.

CHIPS & TECHNOLOGIES (NA) . 253
CREATIVE LABS INC
142
INTEGRAND RESEARCH
. 226
MOTOROLA INC . ... ......... 22,23
QUIETTECHNOLOGY .
. 351
SECURE IT INC .
152
SEKISUI CHEMICAL CO LTD 100IS-44
MODEMS/MULTIPLEXORS

FAX BOARDS/MACHINES

558-559 KINGLI TECH, INC ... . .... 342MW-1
569-570 KINGLI TECH, INC .
. . 342NE-7
935 GRAPHICS TABLETS/MICE/PEN INPUT
277 DIGITAL VISION . ............. 240
255-256 HANDYKEY..
. 350
108 SUMMAGRAPHICS CORP .
165
936

KEYBOARDS

38·39 DATALUX CORP .
213 HO OLEON CORP ..
937

138
350

LAN HARDWARE

161-162
35
166
281-282
439
84·85
228
938

190·191
33
61
275-276
150
116

946

78 -79
430
122-123
157-158
944

NANAOUSACORP .
177
PHILIPS MONITORS .
. 100IS·2,3
VIEWSONIC . .
163
WEN TECHNOLOGY CORP ..... 224

947

CREATIVELABS INC .
142
DIGITALMEDIALABS .
.342MW-4
DIGIT AL MEDIA LABS . .
342S0-7
HIGH-RES TECHNOLOGIES . . 152
PLUSTEK USA, INC . ...... 342PC-8
TEKTRONIX .
. 106,107
VITECS.A.
351
WESTPOINT CREATIVE ... 100UK-13

945

405
119·
183
449

ACER INC .
. . 43
DYNAMICSCAN .
. ...... 328,329
FIRST INT'L COMP.
. 100IS-43
LAPTOP SOLUTIONS, INC . .
. 350
NORTHGATE COMPUTER SYS 11-15
PSION
. 100UK-6,7
TOSHIBA AMERICA INC ....... 86,87
TOTE-A-LAP .
. 345
VERIDATA .
. ... 37
ZENITH DATA SYSTEMS ... 183-188

AMERICAN MEGATRENDS .. ..105
LAGUNA DATA SYSTEMS .
. 353
NOVASTOR CORP
353
OVERLAND DATA INC .
.. . 353
OUALSTAR.CORP .
' 353

948

UPS

451
17
161-162
82
84-85

AMERICAN POWER CONV . 100IS·24
AMERICAN POWER CONV(NA). 173
BAY TECHNICAL ASSOC .
323
PARA SYSTEMS .
. 85
PC POWER & COOLING.
. . 103

SOFTWARE
949

BUSINESS

278·279
32
83
86
96-97
443
431
950

CARDIFFSOFTWARE ......... 242
COMPUTER ASSOCIATES
145
PATTON & PATTON .
' ' ' . 110
PERSONAL TEX .
300
RAINBOW TECHNOLOGIES . .
73
SAN FRANCISCO DISC SN/ 100IS-20
SZKI RECOGNITA CORP . 100IS-47
CAD/CAM

18
21·22
254
49-50
951

AMERICAN SMALL BUSI COMP . 139
AUTODESK INC .
. ....... 98,99
CADSOFTCOMPUTER, INC . . . 353
GENERIC SOFTWARE INC ...... 104
COMMUNICATIONS/NETWORKING

278-279
41
206
96-97

CARDIFF SOFTWARE ......... 242
DATASTORM TECHNOLOGIES .. 299
DIVERSIFIEDCOMPUTER .
. 354
RAINBOW TECHNOLOGIES
73
ULTIMATE TECH B.V. . .100IS·52A-B
ULTIMATE TECH U.K. . 1001S-52A-B
437 WALKER, RICHER&OUINN 1001S-15

952

DATA ACQUISITION
MICROWAY .
170
80 NATIONALINSTRUMENTS . .
.7
223 NATIONALINSTRUMENTS .
354
NATIONAL INSTRU . . . 1001S-52C-D

953

DATABASE
202
70
95
101

954

COMPUTERWISE . . . . . . . . . . . . 354
MASHOV SOFTWARE EXPO(INT'L) . 253
RAIMA CORP . .
. 97
SEOUITER SOFTWARE INC .... 279
EDUCA TIQNAL

9·10 ABACUS SOFTWARE .
155
AME INSTITFOR COMP SCI .... 354
25 BUREAU OF ELECT PUBL .
. . 102
439 MINICOM LID . .
100IS-39

LAPTOPS & NOTEBOOKS

11-12
192
440-441
245

DATAMAN LID .
... lOOUK-2
GTEK INC .
. 352
INTEL CORP .
. 355
IOTECH .
. ...... 352
LINK COMPUTER GRAPHICS .. 352
TRIBAL MICROSYSTEMS . . .. 352
XEL TEK .
. .. .. .. . .. .. 352
Z-WORLD ENGINEERING
. 353
TAPE DRIVES

15-16
218
243
224
226

MULTIMEDIA
144
552
585
53
579
115
258
403

Page No.
PROGRAMMABLE HARDWARE

402
211
214
215
220
233·234
238
239

MONITORS & TERMINALS

943

BAY TECHNICAL ASSOC ....... 323
CURTIS INC .
306
CYBEX CORP .
. .. .. .. . 322
CYBEX CORP (INT'L) .
. ...... CUI
MINICOM LTD .
. 10015·39
PC POWER & COOLING.
. 103
SURAH INC .
. .. 348

BUSINESS INSTRUMENTS
344
COMPUTER FRIENDS .
. 280
INTEL CORP .
44,45
225
MICROTEST .
SUPRA CORP. .
. ''' ' 109
TEXAS INSTRUMENTS .
.. 18,19

Inquiry No.

PRINTERS/PLOTTERS

410
161-162
399
46

ASP COMPUTER PROD ... .' 1001S-18
BAY TECHNICAL ASSOC .
323
BUFFALO PRODUCTS .
331
EASTMAN KODAK CO .
137
HEWLETT PACKARD .
. 33
PACIFICDATAPROD .
153
115 TEKTRONIX ...... ....... 106,107
117 TEXAS INSTRUMENTS .
89
248 WILCO AMS . .
352

955
411
110·111
71
104
105
113-114
236
127-129

ENGINEERING/SCIENTIFIC
BIOSOFT. ..
. 100IS·42
LANDMARK RESCH INT'L CORP 199
MATHSOFT INC .
193
SPECTRUM SOFTWARE
. 203
SPSS INC ..
151
SYSTAT INC
....... 211
VISTA MICROSYSTEMS . . . . . . . 354
WOLFRAM RESEARCH .
. . 217

To get further information on the products advertised in BYTE, fill out the reader service card by circling the numbers on the card that correspond to the
inquiry number listed with the advertiser. This index is provided as an additional service by the publisher, who assumes no liability for errors or omissions.
•Correspond directly with company.

INDEX TO ADVERTISERS BY PRODUCT CATEGORY
Inquiry No.
9S6

Page No.
ENTERTAINMENT

MICROPROSE SOFTWARE . 314-317
9S7

GRAPHICS

444
411
200-201
34
SS
72
78-79

ARABIC PUBLISHER .
. 100IS-S1
BIOSOFT . .
. . . 100IS-42
CEDAR SOFTWARE .. .
. . 3SS
COREL SOFTWARE . . . . . . .. 34,3S
INFORMATION & CNTRL LAB CO 300
MICROGRAFX
93
NANAO USA CORP
1n
PACIFIC DATA PROD .
1S3
11S TEKTRONIX . '
. 106,107

9S8

961

959

MAIL ORDER
16S
416
417
421
69

BULLDOG COMPUTER PROD ... 327
COMPUCLASSICS .
. .. 1001S-4
COMPUTER QUI CK
.. 100IS-SO
GREYMATIERL TD .
. 100IS-13
PROGRAMMER'S PARADISE .. 6S,87
PROGRAMMER'SSHOP . . . 264-266
102 S'NW ELECTRONICS .
192
443 SAN FRANCISCO DISCS/W . 1001S-20
SOFTLINE CORP . . . . ... . 1001S-29
MATHEMATICAUSTATISTICAL

207 ECOSOFT INC
..... 3SS
227 SASINSTITUTE INC .
. 3SS
SPSS INC . .
. ... . 149,1SO
106-107 STATSOFT
237
113-114 SYSTATINC .
. .. 211
127-129 WOLFRAM RESEARCH .
217

Page No.

Inquiry No.

MISCELLANEOUS SOFTWARE

407
SS3-SS4
S74-S7S
S88-S67

EDITOR SOFTWARE .
IEPS .
IEPS . .
IEPS .

962

. .. 100UK-9
. 342MW-6
. .. 342PC-6
. 342S0-4

ON-LINE SERVICES
4SO BI X. .
COMPUSERVE .
31 COMPUSERVE .

963

369
221,222
. ..... 223

OPERATING SYSTEMS
267 HEWLETI PACKARD . .
69
MARK WILLIAMS CO .
. 201
93 QUANTUM SOFTWARE • . ...... 302
280 QUARTERDECK OFFICE SYS .
219

MACINTOSH

SS8-SS9 KINGLITECH, INC .
. ... 342MW-1
S69-S70 KINGLI TECH. INC .
. . 342NE-7
113-114 SYSTATINC .
. .......... 211

960

Inquiry No.

132
S6S
S76
124

SYMANTEC (ZORTECH) .
37
THE WNDX CORP .
. ... 342NE -2
THE WNDXCORP ...... . . 342PC-3
WATCOM PRODUCTS INC .
29

13
1S3-1S4
419
420
S1-S2
433

ALADDIN KNOWLEDGESYS. . .1 13
CERTUS INT'L CORP .
. 62,63
EUTRON
... 100IS-41
FAST ELECTRONIC GMBH . 100IS-27
GLENCO ENGINEERING .
21S
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418 DATAPRO INT'L .
428 NORAD .
UNI XWORLD .

973

UTILITIES
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. . 296
C + + REPORT .
. 1001S-S2C- D
40 DATAPRO .
. ... 307
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Index of companies covered in articles, columns, or news stories in this issue.
Each reference is to the first page of the article or section in which the company name appears.
IS pages appear in the Internati onal and UK editions; UK pages appear in the UK edition.
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Accumation, 101
Acer America, 68, 246

1156
1216
1232

Ad Lib, 25
Advanced Image, 84
Advanced Logic Research, 76
Advanced Vision Research, 230
Alchemy Mindworks, 101
Amber Logic, 100IS-39
Ambitron, 100IS-40
AMO, 246
American Business Information, 284
American NeuraLogix, 7B
Amkly Systems, 246
Analog Devices, 63
Apple Computer, 16, 25, 128, 202, 206,
293, 1OOIS-5, 1OOIS-9

Apple Programmers & Developers
Association, 20
Ardis, 25
Arthur Dent, 25
Artix Technologies, 230
Ashton-Tate, 273
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AT&T Microelectronics, 25
Autodesk, 25
Automated Design Systems, 96
Avex, 100UK-3

B

Best Electronics, B4
BlackHawk Systems, 273
Blackwell Scientific Publications,
1001S-30
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Bondwell, 1001S-40
Borland International, 40, 267, 273
British Telecom, 1001S-9, 100UK-3
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1273
1105
1154
1327
1330

Gateway 2000, 16, 128, 259

1284
1233

General Electric, 179
Genicom, 1001S-38
Gigatec, 88

1136
1174

1106
976

CompuAdd Computer, 76
Computer Associates, 25
Concentric Data Systems, 273
Conner Peripherals, 25
Cristie Electronics, 1001S-35
CTX International, 202
Cyrix, 101
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202, 287,
100IS-49
GrayTech Software, 25
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Greyhawk Systems, 179
GTE Mobile Communications, 25
GuildSoft, 100IS-38

H

Hamilton Dig-~al Controls, 88
Hewlett-Packard, 25, 128, 202,
230, 100IS-49

1289

Hitachi, 1001S-45
Hitachi America, 202, 1OOIS-49
Hughes Aircraft, 179

1131
977
1331
1217

1211
1224
1234
1271

1321
1176
11 53

Jurisoft, 101
JVC Information Products Co.
of America, 202

1320
1322

1279

1138
1226
1325
1290
1310
1178

1326

Detecon, 100IS-45
Diaquest, 143
Digital Directory Assistance, 284
Digital Research, 267
Digithurst, 1OOIS-32
Dr. Neuhaus, 100tS-26

1274
1137
1225
1235
978
1132
992

Kaiser Electronics, H9
Kensington Microware, 84
Killer Tracks, 143
Kingston Technology, 77
Kyocera Electronics (U.K.), 1001S-42

Eureka Interactive Knowledge
Systems, 1OOIS-5
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Positive, 100UK-8
1134
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1192
Projectavision, 158
Public Switched Telephone Network, 1OOIS-5
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11 47
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Rapid Systems, 84
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Rational Systems, 92
RCA, 195
Relisys, 202
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Rodime Systems, 77
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Roundhill Computer Systems, 206

1193
1213
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11 94
1295
11 95
989
1278
985
1315
1316
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1201
1238
1309

1289
1275
1202

Tandy, 259
1230
Tascam, 143
986
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1203
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Taxan Amer ica, 202, 1001S-49
Tektronix, 158, 179, 202
1205
Telebit,25
Template Garden, 273
Texas Instruments, 20, 267
Thomson-CSR, 100IS-5
Thomson Military Systems, 1001S-5
Threadz, 100UK-3
Timeslips, 96
1302
Tosh iba, 1001S-5
Toshiba America Electronic
Components, 202
1206
Toshiba of Japan, 25
Transparent Language, 100
1308
Trinitron, 1001S-45
Truevision. 143
987
TVM Professional Monitor, 202, 1001S-491207
TW Casper, 100IS-49
1209
Type Solutions, 281
1222

u

U/C/M, 1OOIS-44
UMAX Technologies, 230
Unison Information Systems, 77
University of Alabama, 20
University of California, 20
Unix Systems Laboratories, 25
U.S. Air Force, 20
UserLand, 293.
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The Utley-Cross, 96

1335
1112
1277

1150
1300
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Veridata, 100IS-28
Video Seven, 7 8
Viewsonic, 202, 1001S-49
Visual, 25
Vor1ec (U.K.k 1001S-36
Voyetra Tee nologles, 143

w

Wall Data,92
Wescon, 179
Wik om, 1OOIS-40
WindowPainters, 100
TheWndxCorp., 206
WordStar International, 101
Word tech Systems, 25, 273

1133
1282
1208
1324
988

1297
1329
1306
1317
1157
1223

xXecos A.G. International, 1OOIS-35,

s

S&S International, 100UK-3
Sampo Corp. of America, 202, 100IS-49
Samsung Electronics, 1001S-39
Samsung Information Systems
America. 202
Samtron Displays, 202
Scandinavian PC Systems, 101
Scientia Knowledge Computing, 1001S-9
Seiko Instruments, 202
Shareware Marketing, 100UK-3
Sharp Electronics, 12 8
Sharp of Japan, 158

1200
1210

v

R

Racal, 1001S-9
Radius, 68, 202

1214

Sk~~t~in~o~ril~~~~c-Pherson,
1

SLR Systems, 273
Softwnght Systems, 100UK-3
Sony, 1001S-45
Sony Corp. of America, 202, 2B1

1228
1188
1237
982
1151
991
1189
1229

Panasonic Broadcast and Television
Systems, 143
983
Panasonic Communications & Systems,
202
1190
984
143

Quanta Press, 101
Quarterdeck Office Systems, 308
Quick soil, 1OOUK-3

Shenzen Reflective Materials
Institute, 1OOIS-5
Shiva, 68
Siemens, 1OOIS·45
Siemens-Nixdorf, 100UK-3
· Sigma Designs, 202, 100IS-49
Silicon Graphics, 46

Spinnaker Software, 63, 100
Standish, 158
Stanford Resources, 15B
STC, 1001S-9
Strawberry Tree, BB
Summit Memory Systems, 77
Sun Microsystems, 25
SunnySide Systems, 100UK-3
SuperMac Technology, 202, 100IS-49
Synergy, 273

OIS, 158
Olivetti, 1001S-5

Opus ~stems , 7B
Output echnology, 78

M

E

EditorSoltware, 100UK-12
Electrohome, 179
Electro Plasma, 158
Elegraphics, 287
Elonex, 100UK-3
Emerson & Stern Associates, 92
Ensoniq, 143
Envisio, 281
Epson Amer ica, 25, 202, 230

Newtek, 143
Niles & Associates, 101
Nippon Steel Computer, 1001S-26

1108
1139
1179

L

Lead ing Edge Products, 76
Lexmark International, 68
Light Valve Products, 179
Link Technologies, 25
Logica, 1001S-9
Lotus Development, 25, 63, 96, 101,
267, 100UK-3

N

Nanao USA, 202
Nantucket, 25
NASA, 195
NCR,259
NEC Technologies, 202, 246, 1001S-49

1292

J

1294
990

981
Midisoft, 143
11 40
MiniStor Peripherals, 128
111 0
Mirror Technologies, 230
MIT's Architecture Machine Group, 287
Mitsubishi Electronics America,
1186
202, 1OOIS-49
Motorola, 25, 1OOIS-5
Mouse Systems, 287
Multiplex Computers, 100UK-10
1076
1301
M-USA Business Systems, 96
1111
Mustek, 230

Novell,25
Ntergaid, 92
Nynex, 284

I

IBM, 25, 206, 246, 273, 287, 1001S-5,
1001S-45, 100UK-3, 1OOUK -15
IBM Research, 195
ldek/liyama North America,
202, 100IS-49
IEPS, 101
lkegami Electronics, 202
lmageSoft, 206
Image Systems, 202
lnfralink, 1OOIS-42
lnmark Development, 206
Inset Systems, 100
Insignia Solutions, 25
Institute for Perception, 195
Intel, 25, 246, 100IS-9
Interactive Engineering, 206
lntermedia Design Systems, 101
International Data Systems, 259
Iomega, 1001S-5
IS Technologies, 273

1175

1152

K

D

Datacap, 92
Dataflex Design, 1001S-26
Data Translation. 303
DEC, 25, 76
Defense Advanced Research
Projects Agency, 20, 158
Dell Computer, 16 , 128, 246, 259
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CalComp Computer Graphics,
202, 100IS-49
Canon, 158
Carroll Touch, 287
CETIA, 100IS-5
Chase Research, 100IS-35
Cherry, 158
CimLinc, 100IS-36
Citizen, 25
Compaq Computer, 25, 63, 246, 259

Fake Space Labs, 179
Financial Software, 101
Ford, 1OOIS-9
Fox Software, 25
Fujitsu, 246, 1001S-45
Fujitsu Computer Products
of America, 77

11 96
1328
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11 98
1149
1089
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1142

1001S-36

Xerox, 179
Xerox PARC, 158
Xlos Systems, 1001S-41
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Zenith Data Systems, 202, 287, 1001S-49 1209
Zeos International, JS-40
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Where Do You Go for Help When
You're the Expert?
BIX - the On-Line Service for
People Who Know Computers!
et answers,
advice and code
from top
programmers,
designers, and consultants.
BIX is home to hardware and
software engineers, systems
designers, independent
consultants, technology buffs
and computer industry
celebrities. All sharing
information on their favorite
subject ... computing!
And the resources on BIX
are substantial.
More High-Quality Tools
and Information on BIX.
Our software libraries
are packed with the latest
high-quality tools, programs
and code to help you do a
better job. So, whether you're
looking for a special utility,
TSR, highly qualified advice
or just stimulating
conversation, you'll find
it on BIX.

Get Answers in These
Conferences and Many Others:
borland

Borland International
official technical
support
c.plus.plus
Discuss the Ctt
programming
language
ibm.windows IBM/Microsoft
Windows
ibm.os2
OS/2 Operating
System
ibm.utils
Utility software for
IBM Computers
Products from
microsoft
Microsoft

Subscribe to BIX On-line
for Only $39 a Quarter Now!
Just set your telecom
munications program for full
duplex, 2400 or 1200 baud,
7 bits, even parity, 1 stop bit.
Get your Visa, MasterCard,
or American Express card
ready. Have your modem call
617-861-9767*, enter "bix"at
the prompt. When you are
prompted for "Name?" enter
"bix.deal" and complete
on-line registration.
Money-Back Guarantee!
Try BJ( for 30 days and if
· you're not completely satisfied,
call Customer Service and we'll
refund your subscription fees.
But if you decide BIX is for
you, we'll give you an
additional 30 days on your
annual subscription.

*Connect to BIX locally via BT 'fymnet-call 800-336-0149 for your local access number; fees are outlined on-line. Bix handles billing for BT 'fymnet
connect fees. Other access available. Call BIX at 800-227-2983 or 617-354-4137 for more information.
Circle 450 on Inquiry Card.
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GEN. COLIN
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INFORMATION-AGE
WARRIORS

he Information Age has dawned in the armed
forces of the U.S. The sight of a soldier going
to war with a rifle in one hand and a laptop com
puter in the other would have been shocking only
a few years ago. Yet that is exactly what was
seen in the sands of Saudi Arabia in 1990 and 1991. In
formation systems have become essential ingredients to
the success of combat operations on today's battlefield.
And the explosion of personal
Personal computer
computer technology has
brought with it a new set of
technology may
challenges.
In the Persian Gulf War,
determine the outcome
personal computers perme
ated all layers of command and
of future conflicts
all functions of combat oper
ations. Their diverse functions
included providing target data for aircraft and missiles, co
ordinating the flow of supplies and equipment into the
area, and maintaining personnel databases. They were
'also used to analyze intelligence information, plan routes
for aircraft flights and troop marches, identify troop lo
cations, diagnose radar systems, and move messages
from one comer of the battlefield to another.
At the height of the conflict, the automated message
information networks passed nearly 2 million data pack
ets per day through gateways in the Southwest Asia the
ater of operations. The tremendously complex buildup, the
merging of U.S. and coalition forces, and the movement
of the massive amount of supplies required to support
the forces were accomplished smoothly, due in large part
to personal computer technology. Battlefield informa
tion systems became the ally of the warrior. They did
much more than simply provide a service. Personal com
puters were force multipliers. Efficient management of in
formation increased the pace of combat operations, im
proved the decision-making process, and synchronized
various combat capabilities.
There are challenges still ahead, however. With the
proliferation of tactical computer systems and programs,
interoperability among systems is crucial. The numer
ous generations and configurations of automated data
processing architectures and the complex methods of in
formation and data exchange must be standardized for
better effectiveness. In fact, innovation has outpaced in
teroperability. The lack of enforced standards and other
factors have resulted in systems that cannot talk to one
another. Consequently, the war-fighter is being inun
dated with more information in more fomrnts.
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From the commander's perspective, information re
ceived should provide an accurate description of friend
ly, enemy, and neutral elements in an area of concem
the "battlespace." To provide the detail and quantity of
information required, a distributed database needs to
be created from information provided by all available
sources. Intelligence, operational, logistical, and admin
istrative information must be fused and distributed in
such a way that it can be pulled from this global "info
sphere" on demand.
This aggregate information should be analyzed to
merge duplicated information into a single element. The
expanding discipline of AI gives great promise of help.
The presentation of this information is also important.
Air, ground, and naval commanders each need a different
picture of the battle area; logisticians need yet another.
Each should have the ability to shape the presentation
of information as desired. Software-controlled custom
izing of each command node is the goal.
Long-term challenges also exist. True interoperability
requires maximum information sharing among all ser
vices, theater commanders, and allied nations. This drives
the military toward the emerging national and interna
tional information-systems standards. Future informa
tion needs on the battlefield will demand quantum leaps
in processing power and memory capacity without in
creases in size and power consumption. Tomorrow's
war-fighter will require global access to information and
transparent multilevel security in a laptop system.
The ultimate goal is simple: Give the battlefield com
mander access to all the information needed to win the
war. And give it to him when he wants it, where he wants
it, and how he wants it.
A downsized force and a shrinking defense budget re
sult in an increased reliance on technology, which must
provide the force multiplier required to ensure a viable
military deterrent. Increasingly, military requirements
are being met by off-the-shelf hardware and software.
Cost also drives the military toward commercial products.
The military has always depended on industry, and that
dependence has been continually rewarded. As the sun of
the Information Age moves steadily toward apogee, new
information-technology applications will spin off to en
sure that America's fighting forces maintain the edge so
proudly demonstrated in Desert Storm. •

Gen. Colin L. Powell is chairman of the Joint Chiefs of
Staff and serves as the principal military adviser to the
president. You can contact him 011 BIX c/o "editors."
ILLUSTRATION: MARTY BRAUN <Cl 1992
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MORE.

These are the '90s.
Correspondence is
more copious. Spreadsheets
are more spacious. And
networks have grown from
novelties to necessities.
16 MHz just doesn't cut it
anymore.
So we created the Dell
325SX. Its 25 MHz i386SX
processor can run up to 40%
faster than some of our
competitors' comparable 16
MHz 386SX systems. And
here's the best part: it costs
up to $1,250 less.
Just think of it, 25 MHz
for less than the price of 16. Is
this a great country, or what?
Of course, you still
get the same Dell service
and support that's helped

us win the PC Week
Customer Satisfaction Poll
an unprecedented eight
times. With our toll~free
technical hotlines and
deskside service that can
usually be there by the
next business day:'"
But giving people
more for less is pretty much
standard procedure here
at Dell. Ies
made us
an $890
million
company,
turned
two~thirds

of the
FORTUNE
500®into
customers

Lease: $45/Mo.
The Dell 325SX i386SX, 25 MH z System.
System include s: 2MB RAM, 50 MB Hard Dri~.
and VGA Color Monitm:
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and even moved us into the
FORTUNE 500 ourselves.
So call and order a Dell
325SX today. Because it's
not too often you run across
a deal this sweet.

WHEN CAl llNG. PLEASE REFERENCE #l

1E69.

HOURS' 7 AM.9PM CT MON.FRI, BAM-4PM CT SAT, IOAM-3PM CT SUN.
IN CANADA, CA LL BQQ.6 68.3021. IN MEXICO, 95-BQQ .QIQ.0664.

$890

We started with cutting-edge technology.
Then we cut out the middleman. And now

NOW$1,199
THE DELL 325SX i386SX
25 MHz SYSTEM
• LEASE: $45/MO.
•2MBRAM
• 50 MB HARD DRIVE
•VGA COLOR MONITOR
(14:' 640 x480,.39mm)
•ONE FLOPPY DRIVE

we're cutting deals that'll send our competitors
scrambling for their calculators and you
scrambling for the phone.
We've just lowered the prices of four of
our hottest systems anywhere from $150 to $320.
But lower prices don't mean you should lower
your expectations.

NOW$1,599
THE DELL 333P i386
33 MHz SYSTEM
•LEASE: $60/MO.
•4MBRAM
• 80 MB HARD DRIVE
•VGA COLOR MONITOR
(14:' 640 x 480, .39mm)
•ONE FLOPPY DRIVE

The Dell service and support package is
definitely a cut above. Our toll-free technical
hotlines solve 90% of reported problems over
the phone, usually in 10 minutes or less. And if
necessary, a trained technician can be at your
home or office, usually by the next business day.L
It's this kind of fanatical customer service
that has won the hearts and minds of customers

NOW$2,499
THE DELL486P/33 i486"
33 MHz SYSTEM
•LEASE: $94/MO.
•4MBRAM
• 120 MB HARD DRIVE
•ULTRASCAN '"l4C
COLOR MONITOR
(14; 1024 x768, .28mm)
•ONE FLOPPY DRIVE

and product reviewers across the globe.
It's also made us an $890 million business,
scored us 53 product awards last year alone and
turned two-thirds of the FORTUNE 500 into
customers. It's even helped us join the

FORTUNE 500 ourselves.
So call us and take advantage of these new
low prices. After all, it's not every day you get a

NOW$2,999
THE DELL486P/50i486DX2
50 MHz SYSTEM
•LEASE: $112/MO.
•USES INTEL'S SPEED
DOUBLER TECHNOLOGY
•8MBRAM
• 230 MB HARD DRIVE
• ULTRASCAN l4C
COLOR MONITOR
(14; 1024 x768, .28mm)
•ONE FLOPPY DRIVE

chance to cut a deal like this.

Del.L.
800--545--3 771
WHEN CALLING, PLEASE REFERENCE #l1E70.
HOURS: 7AM-9PM CT MON-FRI, 8AM-4PM CT SAT, 10AM-3PM CT SUN.
IN CANADA, CALL 800-668-3021. IN MEXICO, 95-800-010:06 64.
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Circle 42 on Inquiry Card.

NOW YOU CAN BUYA 50 MHz 486
COMPUTER WITHOUT BUYING THE FARM
the Dell®486P/50 is your computer.
It's built around the new

company that's grown to 890

first to use Intel's speed doubler

million dollars in just 8 years

technology.

by creating some of the most

tions can expect a performance
boost of up to 2 7% over a run
LEASE<>: $112/MO.
DELL 486P/50 i486DX2 50 MHz SYSTEM
SYSTEM INCLUDES 8MB RAM, 230 MB HARD DRIVE, ULTRA
SCAN'" 14C (1024 x768) MONITOR,AND ONE FLOPPY DRIVE.

If you've been looking
for breakneck performance
that won't break the bank,

expect from Dell? It's ttie

50 MHz i486'"DX2 chip. The

So users of popular applica

A NEW LOW PRICE

But what else would you

of-the-mill 33 MHz 486DX chip.
For less than what other guys
charge for a stripped 25 MHz 486SX
system. And you still get Dell's
renowned service and
support package.

Circle 43 on Inquiry Card.

award - winning products and
services in the industry.

So call and order a Dell
486P/50 today. Because mega

hertz shouldn't cost megabucks.

Ml.L ~
soo.. s4s.. 1sso

WHEN CALLING, PLEASE REFERENCE #l1EG2
HOURS: 7AM.9PM CT MON·FRI, 8AM-4PM CT SAT, IOAM.JPM CT !
• • IN CANADA, CALL 800·668·3021 . IN MEXICO, 95.soo.010.066

