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dBASE developers:

it's everything you asked tor 


100%dBASE standard Easy to Learn and Use 

/ 
Nm•igarorfor easy dBASE / \/8 and SpeedMe1111s'" 

fi le l'iewing and use 
dBASE DOS 

dBASE Ill PLU co111pmible 
/ \and Windows on 

On-line Help lmeractfre F, '/" / Language same netll'ork Catalog Window 
'(I/Ill wr e11/wnce111e111s T111ors'" teach 

to organize files lang11age syntax / you, using your 
own data

Variable String 
scoping Arrays processing - - - Visual TWo-wav-Tools'" 

Open Architecture --- 
>,·.·1111/ r:o1111 

Designer Designer 
Visual Qu/ ery I v , • ,.. ·

// Custom controls 
--.. .• \lis11a/ Menu I

.DLLsand I Designer r:- E ,. . ror111 ·xpert G/es1gns callbacks Full Windows 
forms for you dBASE AP/ access 

cus10111 comrols VBX ____.-- Data Access ------
ei)·s1a1 Reporrs Cascading Inlreritance Object-Oriented fordBASE ------ Clienrlsen •er deletes 

Poly111orpl~ Creat·;;,;.:- 1 I . Application Development SpeedFilter'" gives
/ c!a.ues ofobjects Pre/1111/1 ob1ects 

SQL server access rlre fas test (11/swersare ready to use Reusable 
E11capsu/a1ion / to queries 

components slash / · 
CoJ rageObjecr /nspecror~ for easy 1 de1•elopment ti111e Oracle Sybase 
analysis !
object modification lnterBase• Auto code generation Graphical Preprocessor 

111akes OOP easy to learn debugger 

dBASE® for Windows dramatically leverages the And it pioneers new levels of productivity for everyone 
knowledge , applications , and data of the seve n who works with information. dBAS E for Window s 
million dBASE users worldwide. It moves you from again se ts th e s ta ndard for data management and 
DOS to Windows and ~ lient/server in a single step. database application deve lopment. 





"There's leading edge. And bleeding edge. And you 

The RISC-based PowerPC~ 

~E~a::"••heart have to walk the line to staycompetitive. 

takes desktop • 

computing to 

new levels of per

formance and compatibility. 


For the name of your nearest Th t' h n M • t h It'
~~~~~:~1~~;~~~~~'.~6~:~'. a s w ~we use rower acm os . s a 

RISC PC, so itS leading theway. But itS 

also aMac that can runWindows and "In some cases, we used to 
have three different PCs on one 
desk-an absolute monument to 
systems failure. So that's where 
we put the Power Macintosh 
first. Now there's one PC per 
desk, the Power Macintosh.DOS, so it's compatiblewith everything One happy user per desk,too~ 

we're doing now. That makes Power Macintosh a 


e!:~~.,7;~:;h''" verysafe choice. Which is good for aguy

at U S WEST, where people 

use many different types of 

PCs and 30 or so custom 

DOS and Windows programs. 


~~,!~~~;~~~f:;:, like me. I take my risks on the weekend'.' 


Power Macintosh:The business Macintosh: Apple 
,_ 
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I Special Report: Small-Office Computing Reviews 
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News&Views 
GROUPWARE 

What Notes Users Want .. .. ....... .24 

As great as Lotus Notes is for dep loying 
productivity-enhanc ing appl icat ion. 
throughout a company. it sti ll suffers 
from numerous weaknesses. Herc 's 
what U>crs wam and a hi m of things to 
come fro m Lotus. 

W I NDO\-VS DATABASES 

End-User Windows Databases 
Take Off .. . ... . . . ....... ... . .. .. . . ... 28 
BYTE looks at three Windows database 
offerings-Microsoft Access 2.0. Lotus 
Approach 3.0, and Alpha Software 's 
Alpha Five for Windows-that claim lo 
be the best end-user database avai lable. 

STORAGE T E HNOLOG I ES 

15 MB in a Matchbook.... . . ....... 30 

The storage capacities of personal 
commun icat ions devices. pagers. and 
digital cameras could improve greatl y in 
1995 thanks to a 32-Mb new nash 
me mory device ca lled Compactflash 
from Sun Disk. 

W I R E LESS T ECHNOLOG I ES 

Infrared Gets Real. ..... ....... .. .. .30 
The In fra red Data Assoc iation's new 
tandanl has vendors gelling on board 

the infrared bandwagon. 

Professional Video Prices Drop... . 34 
Powerful desktop computers combined 
with new video editing programs arc 
delivering profess iona l video editing 10 
the PC, Mac. and Power Mac platforms. 

DOCUMENT MANAGEMENT 

Indexing Gets Smart. . . .. . . .. . ... . .. 36 

Information publishers arc turn ing to a 
new breed of smart indexing too ls that 
can automatically !)lll'11 111ariLc and 
condense huge documents without 
human i111crven1ion. 

fNTE RN E T COMMERCE 

The Next On-Line Wave . .. ......... 40 

On-line services are responding 10 the 
cnorn1ous demand of users for Internet 
accessibi lity by incorporat ing Internet 
access and tools. 

NEW PRODUCTS 

What's New ... ......... ... . ...... . . 240 

The PN60 prims color anywhere; 
CalcPac calculates in Windows: Duel 
puts a Mac voice in PCs: and more. 

COMPILED BY DEN1 IS BARKER BYTE cdi1ors 
pick the 50 outstanding products or 1.;d111ologies 
of the past year. 

F I ELD- SERVICE AUTOMATION 

Solutions Focus: The Newton Goes Vertical 64 
BY ANDY REINHARDT Why a maker of phone-test ing equipment 
chme to repackage the Apple Newton McssagePad as its solution for 
clie111/se rver-bascd automated field se rvice. 

w o RLD wmE w E B 

Mosaic: Beyond Net Surfing 75 
BY JOH 1 R. VACCA TI1i s GU I nav igator is also a tool for doing 

PAGE 183 
business on the World Wide Web. 

State of the Art 
COLOR 
MANAGEM E NT 

Matching Colors 88 
BY RUSSELL KAY 

Gelling the color you want 

wi thout unpleasant surprise. 

is no simple trick. 


Consistent Color 93 On-Screen Color 101 
BY MICHAEL SUG IHARA BY BILL HILLIARD 

ew software standards help Today' s crop of monitors arc 
manage c lor for consistent and producing beuer color than ever. 
accurate re product ion. Herc arc some tips on how you can 

pick th.: best monitor and video 
card 10 gel the kind of color 
accuracy you need. 
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Quad.speed CD-ROM Delivers 165 
BY MIGHAEL NADE u Fout new qu11d-speed 
CD-!lOM drives arc affordable if you work with 
high-speed vjdeo or animation. 

!"MAGE S:O l JNO 

Lively Pictures 171 
BY TREVOR MARSHALL HSC Software'. Live Picture 

an impre sive image editor for the Power Mac. 

AJ?PLCCA'rlON S F.! RVERS 

Apple's Wotkgroup Server 9150 175 
BY RAYMO DGA COTE Apple presents i top-of-the
line PowerPC- based y tern as an application erver. 

t?RGGRAMM1N ' 

Prograph CPX{ Purely Visual 17.9 
BY RAY !ONO G COTE Macintosh programmers 
have acce to a powe rful visual-programming 
environment-and it' not from Microsoft. 

Software Roundup: 

Powerful Presentations for Windows 183 

RY SUSA YEATON The traditional slide-sho~ 

leaders-Chari. ma. Harvard Graphics . Lotus 
Freelance Graphic , and Miorosofl PowerPoint
concentrate on power and usability. 

PROJE Cl'l N PAN LS 

Audience Share 191 
BY G. ARMOUR VA HORl'f As more people 
incorporate sound and video in their presentations. 
projectiqn pane ls must keep up. Proxima's new 
Ovation+ active-matrix LCD projection ptlnels 
support 24-bit c_olor and stereo sound. 

dBase DOes Windows 193 
BY Jl.M"CARL The Windows ersion of dBase 
makes aU the right noises in bject orientation and 
ease of use, and jt. knows how to read old dBase files. 

LNTE~N r JNTERFA E S 

Internet with Style 197 
BY BEN MJTJ I ctscape Communications' free Mo. n
ic browser is optimized for 14.4-Kbp modem connec
tions. Versions of its ~omi;nercial Mo!illic server offer 
e~mity fei1~ures to enable comll)erce on tlJc.tmernet. 

Bringing 3·0 Modeling to PCs 201 
BY EVA YARBS Autodes k releases AutoCAD 
Designer 1.0. a 3-D olid-modpling p,rQgrarn. 

LA RG E - S R EEN COLOR M ON ITO R S 

Lab Report 
62 Big, Beautiful Color Monitors 204 
B YTE/NSTL searches for the be. 1 17-, 20-, and 
2 1-inch monitors, using an ex tensive battery of 
te ts to measure image quality. harpn~ s, contrast, 
convergcncc, lcgibiliry, power consumpt ion, and 
distortion. We also evaluate ease of setup, controls, 
power management, and documentation. 

The Bes t 17·inch 
Monitors-206 

How We Tested- 2 10 

The Best 20· and 21-inch 
Monitors-212 

Honorable Mentions
216 

Dubious Achlevements
216 

Opinions 

Pournelle: 

Communications Issues. ..... 231 

BY JERRY POURNELLE Jcrry dis

cusses modems and networking. 

Books and CD·ROMs: 
Creating life in a Computer.. 45 
BY ANDREW SINGLETON A D 
RUSSELL KA Y A look nt books on 
artific ial li fe and genetic program
mi ng and a CD-ROM on warplane . 

Commentary: 
Who Needs the Internet? .. .. 296 
BY RICHARD JENNINGS Heresy or 
a cogent view? 

Publisher's letter ....... ... ... 14 
BY DAVID EGAN 

Blasts from 
the Past ......... 41 
High lights fro m two 
decades or covering 

the PC revolution. 

l etters . ............ .. ........... 18 

Readers desc ribe solutions us ing 
agent technology and express 
frustration with TCP/IP addressing. 

Reader Survey .. ...... .... .. . 140 


READER SERVICE 

Editorial Index by Company 294 
Alphabe1ical Index to Adverti sers 290 
Index to Advertisers by 
Product Category 292 
Inquiry Reply Cards: l.96A,292A 

Final Output 109 
BY MICHAEL WEISS 
Color printers, more affordable 
than ever, hold Oll i the promise of 
belier color. 

COVER IMAGE· LYN BOYEA·NELLIS C> 1995 

Core Technologies 

PROG RA MM I NG 

FPU Precision..... ... ... . ..... 223 
BY OLIVER SHA RP A simple 
comparison program can help 
programmers who grapple with 
FPU imprec ision. 

·p u 

AMD's 29030 
Microprocessor..... .. , ... ... . 225 
BY FLOYD GOODRICH A Oex iblc 
bus i111erfacc and the abil ity 10 

sustain high perfo rma nce with low
cost memory make the 29030 a 
good choice for the embedded 
market. 

OPC. J.;:. AT I N , SYST EMS 

The Oberon/F System .. ..... .271 
BY DICK POUNTAIN Niklaus 
Wirth 's Oberon/Fis a lightwe ight, 
portable, objcc.:t -oricn ted 
compone nt framework for the 
Windows am.I Mac cnvironmcllls. 

· 

NET\.VORKS 

Daisy-Chain Ethernet .. .... .. 229 
BY STAN MIASTKOWSKI Bring 
the legendary simplic ity and 
Ocxibility of PhoneNct 10 the 
twi tccl -pair Ethernet LA . 

BUYER'S GUIDE 

Mail Order 
Hardware/Soft ware Showcase 
Buyer's Mart 

PROGRAM LISTINGS 

From BIX: Joi n ..listings/fro111bytc95 .. 
and se lect the appropri ate subnrca (i.e., 
..j:m95 ..). 

From the UUNET:ftp to ft p.uu .net. log 
on a" ..anonymous," and enter your user 
ID "' your l"'"word. Type 
··cclJpubli>hed/bytc" and type ..DIR... 
Files appear in subd irectories by month. 

From 1hc BYT E BBS at 1200-9600 bps: 
Dial (603) 924-9820 and fo llow the 
inslructions at the prompt. 
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Contents by Platform Index 


This page prese nt s the articles 
in this issue according to 
computing platform. 

DOS/WINDOWS 

End-User Windows Databases 

Take Off.... . ..... ... .. . .... . ... 28 

Each of the e three Windows 
databascsM icrosofl Access 2.0, Lotu. 
Approach 3.0. and Alpha Software's 
Alpha Five for Windowscomes wi th 
a rich 1oolsc1 designed 10 enhance 
your productivity as soon as you tear 
imo the box. 

Professional Video Prices 

Drop .. ... . .... .. . . . ... . .. . .. .... 34 

Premiere 4.0, Adol e's profcssional 
level video-editing program for 
Windows. the Mac. nnd the Power 
Mac. offers many new features that 
wi ll appeal 10 video professionals. 

Curing the Windows Fax 

Blues..... ... ......... .... .. . .. 13 3 

Herc arc some tip< 011 troubleshooting 

fox modern problems to get your fax 
modem working in your Windows 
PC. 

Caller ID Goes to Work .... .. 14 9 

Borland's Sidekick for Windows is 
among a growing li st of applications 
progams incorporating caller ID 
capability imo its list of fea tures. 

High-Tech Bookkeeping .... .15 5 

Two technologies that may change 
the way bu>inesses keep their book 
on computer arc OLE and on -l ine 
electronic services. Pc:iclnrcc 
Accoun ting for Windows, MTX 
Accounting from MTX 1111ema1io11 al. 
and Intuit' s Quicken -I for Windows 
all make use of OLE technology. 

Powerlul Presentations 

for Windows . ........... ...... 18 3 

Windows offer the ri ght environmen t 

for presemation software. Presenters 
can preview their work or deliver a 
presentation from a notebook PC. 
The traditional slide-show leaders
Chari smn. Harvard Graphics, Lotus 
Freelance Grnphics. and Microsoft 
PowerPoi nt-conccmratc on power 
and usabil ity. 

Audience Share .. ....... . . ... 191 

Proxima · s Ovation+ projection panels 

let you project Windows presemations 

with animation or video. The active

matri x LCD panels support 24-bit 

color and stereo sound. 
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dBase Does Windows .. .. . ... 193 

dBase for Windows is linally here. 

and it's a real Windows version. with 

drag-and-drop querying and new 

object-oriented language extensions. 


Bringing 3-D Modeling 

to PCs... ... ........... ...... .. 201 

Autodesk Designer was concei ved 
as a relatively low-co. t al ternative 
10 workstation-based solid-modeling 
programs. Version 1.0 is a decent 
lirst effort. but it lacks many of the 
precision tools that crious CAD 
users require. 

OS/2 

Code Talk: File 1/0 on Objects, 

Instead of Bytes.... .. .. . . . . . .. 40 

This momh Grchan takes a look at 
Gamelon. an object-oriented file 
access library for OS/2, Windows. 
and Windows NT. 

MACINTOSH 

Professional Video Prices 

Drop .... . . .. .... .... ..... .. .. ... 34 

If you wan1 professional-level video 
editing and don ' t mind mi xi ng, 
matching, and verifying hardware 
and software componem . Adobe's 
Premiere 4.0 fo r the Mac, Power 
Mac, and Windows offers a low-cost 
alternati ve. 

Lively Pictures ...... ... ... . . . . 171 

Macimosh-bascd art ists have much 
to cheer about with HSC Software's 
Live Picture. which brings high-end 
workstation editing 10 the Power Mac. 
Tes ts revea l mi nor problems wi th 
pixellation at some zoom levels. 
however. 

Apple's Workgroup Server 
9150 . .. ... . .. ........ .. .. .... .175 

Herc's a look at Apple's high-end 

PowerPC-based appl icat ion server. 


Prograph CPX: 

Purely Visual ._.. ......... . . .. 17 9 

State-of-the-art vi ual programmi ng 
on the Macintosh is ful ly extendablc 
to keep up wi th changes to the Mac 
Toolbox. 

Audience Share ... . ... ...... .19 1 

With Proxima's Ovation+ projection 

panels. you can project animation and 

video from your Mac !II 640 by 480 

resolution. The ac ti ve-matrix LCD 

panels support 24-bit color and stereo 

sound. 


UNIX 


The Oberon/F System .. . .. . . 2 2 7 

Oberon/F, an object-oriented 
componem framework. i currently 
in beta for Windows and the Mac. 
Versions arc also planned for Unix/ 
Motif and OS/2. 

NBWORKS 

Mosaic: 

Beyond Net Surfing .. ..... .... 75 

While the I ntemet provides access 
to a worldwide collection of 
information resource and services. 
navigating the network can be 
frustrating and confu ing. Mosaic 
is a GUI navigator and a tool for 
conducting business on the World 
Wide Web. 

Making the Internet 

Connection ... . . .. .. _.. .. ... . . 12 6 

If you' re thinking about connecting 
10 the Intemel, you may just need 
dial-up access or you may need a full 
fledged Imemet protocol connection. 
Be sure and consider the pro and 
cons of each. 

Apple's Workgroup Server 

9150 .. .. .. . ... . ... ...... . ... .. 175 

Apple's top-of-the-line PowerPC

based application server provides a 
variety of network services. such as 
automatic cataloging, prepress color 
separation , printing, and fax 
communications. 

Internet with Style ..... . . .... 19 7 

Netscape Communications offers 

Mosa ic browsers optimized for 

14.4- Kbps modem connect ions. and 

its servers offer the encryption and 

security to run a commercial ervicc 

on the Internet. You can even set up 

a site local 10 your LAN if you just 

want to publish corporate information 

to your local users. 


Daisy-Chain Ethernet. ... ... . 2 2 9 

Farnllon Computing and Tut Systems 
arc both challenging conventional 
wisdom by offering dai sy-chain 
Ethernet using inexpensive and 
easier-to-install copper wire instead 
of coaxial cable. We examine 
Farallon's EthcrWnvc and Tut' s 
Silver Streak. 

Poumelle: 

Communications Issues_ .__. 2 31 

Jerry discusses networking and 

communications issue._. 

Accounting .............. .. ... I 5 5 


Adaptive computing ... .. . .. .. .. 3 6 


Awa.rds ....... .... . ... . . .. ...... 49 


Books .... .. ... . .......... ..... . 4 5 


CAD .... ........... . ....... . .. 201 
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229, 23 I 
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Recordable CD Backup System 


TAPE IS OUT. OPTICAL IS IN. 
• Tal>e is slow • Recordable CD is fast 
• No random access • Random access 
• One-year shelf life • Five-year shelf life 
• Too many different formats • CD-ROM standard format 
• Reliable? • Very reliable 

The CD has replaced the tape cassette in the music industry. And 
Recordable CDs are well on their way to replacing tape in the 
c0mputer industry. ~ 

Introducing the new Pinnacle RCD-1 OOOni - the best way to 
backup your data . Our Recordable CD System comes complete 
w.ith backup software for $1995. Eaeh Recordable CD heids·up.to 
680 Megabytes of fast random access data . RCD media is 
reliable with a five-year shelf life guaranteed. And inexpensive, 
only $29 per disk or 4 cents per Megabyte. The Pinnacle 
RCD-1 OOOT"' is ideal for data archival , as well as creating and testing 
multimec:Lia titles, even making your own music CD of custom 
tunes. The RCD is the best way to backup data since RCD media 
can be played back on most CD-ROM drives. 

The new Pinnacle RCD-1000™ is a double speed multisession 
recorder and player. lt supports 150'9660, CD-XA, 
CDI and CD Red Book audio recording standards. 
The RCD-10007 

.. is equipped with a big I MB 
cache buffer that will ensur compatibility with 
most hard di:sl< drive systems. · Available · in 

PI1111acte Rco-1000~ internal or external versions. 

The RCD-1 OOO™system comes c0mplete with Pinnacle's easy-to
use software pJogram and backup utility 
for Windows. Simply drag and drop file 
from your File Manager application to 
your RCD application window and in 
minutes you've mastered your own 
compact disc - from data backups to 
new·information creations. 

All nademarks and RegJStered Trademarf!s of Their Respecllve 

TO REACH THE PINNACLE CALL: 800-553-7070 

Tel: 714-727-3300 Fax: 714,,.789-3150 
Circle 103 on Inquiry Ca"' {RESQlE~ :1.04). , , 

http:heids�up.to
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Sound Blaster 
Value Edition 
SRP, S69.950 := =--'! en ~ :=::.:=.. .! 

The sound decision. 
With hundreds of today's hottest games 
written for Sound Blaster'" cards, there are 
so many tough decisions. Will it be the thun
derous e>..1Jlosions in Rebel Assault, or the 
eerie howling of The 7th Guest? The Sound 
Blaster Value Edi tion card is an economical 
way to get started. It's an 8-bit sound board 
that works with any Creative Labs CD-ROM 
and includes sound utilities and games. 

r Sound Blaster Pro 

0 

:..:::..~· 
 Value Ed ition 
··-=- SRP, S105.95 
~:::::::.-·-.. 
4•- ..en • 

The smart decision. 
Games are not the only software 
designed for Sound Blaster cards. 
Imagine a math program with a vast 
array of sound effects. It's mesmerizing. 
It's hypnotic. Especially if you have the 
Sound Blaster Pro Value Edition, the 
8-bit sound card with stereo sound. It 's 
compatible with Creative Labs CD-ROM 
drives, and comes with innovative sound 
utilities and recording software. 

0 en 
Sound Blaster 16 
Value Edit ion 
SRP, S139.95 

The 16-bit decision. 
The Sound Blaster 16 Va lue Edition is the 
best-sell ing sound card ever. It works with any 
Creative Labs CD-ROM drive and delivers stereo 
sound that meets MPC2 standards. It works 
with any speakers or headphones. And after 
e;,.'Periencing a 16-bit game on Sound Blaster, 
you'll bolt to a nearby window, stick your 
reverberating head outside, and start screaming 
like a banshee, "! WA T 16-BIT SOUND!" 

Tough decision. 

Choose one Sound Blaster 

or buy 5 more computers'? 


Sound Blaster 
16 MultiCD 
SRP, S199.95 

With Advanced 
Signal Processor 
SRP, S249.95 

The freedom decision. 
Sound Blaster 16 MultiCD'" preserves 
your freedo m of choice! It will connect 
a CD-ROM drive from manufacturers 
such as Sony, Mitsumi, and of course, 
Creative Labs. This l 6-bit card is 
upgradeable to Wave Blaster'" II or an 
Advanced Signal Processor, the advanced 
technologies for MIDI music and more 
demanding sound-enhanced programs. 

Sound Blaster 
AWE32 

Value Edition 
Sound Blaster SRP, $329.95 
16 SCSl-2 
SRP, S249.95 

With Advanced 
Signal Processor 
SRP, $299.95 

The I-want-it-all decision. 
Sound Blaster 16 SCSI-2 delivers everything 
and compromises nothing. It's 16-bit sound 
with an optional Advanced Signal Processor 
and a collection of sound utilities. But best of 
all, it connects the sound card and up to six 
SCSI devices to a si ngle port. 

With Advanced Signal 
Processor SRP, S399.95 

The next wave decision. 
The next generation of games will arrive 
with sou nd so real, you'll have to hang on 
to your headphones. Only Sound Blaster 
AWE32 can deliver the ultimate CD-quality 
sound. Real instrument samples and real 
sound effects. It 's a 16-bit card with Advanced 
WavEffects'" and an optional Advanced Signal 
Processor. And other cool stuff. Like 
QSound, a 180° soundscape of intense virtual 
audio. Sound Blaster AWE32 has it all. 

CR:'.::ATIV:::::· 
CNEA"rlVi: LAD S, INC.Of course, all Sound Blaster cards are easy to install and provide I00% compatibility with all software written for the Sound Blaster 

MULTIMEDIA 15 CREATIVE "' audio platform. Make your decision ar.d visit your nearest Creative Labs dealer. Or call 1-800-998-5227 Ext. 111 

O 199• Crt-;ith't' f('("hnology Lt-1. The Sound Blastcr .md Crcitfr<" logM :arr rcgi~crcd 1r1.dtmarki. Sound BWtrr. Sound Blutrr 16 MJltiCD, Sound Blas1rr 16 SCS l·2. Sound fUllta AWFJ2, 

\\'.a\T Blu!CT, WuEffrcu, Crn1ive VoitcAuiJI, Multimedia is Onti\·e, and 1hc Sound lllutrr Comp•tibilit)' Logo .re lndrm.uk.J of Ctntfre Technology Ltd. All other 1n.dcnur" •re thr prop<1 ty of their rtsp«tivt' holdm. 


U.S. inquirio~ Cm.li\'t U.bs 1-800-998·5127. lmtTn:i11otul inqui ril'l: Crri11ivr T«"hnology Ltd.. Sing.iporr. TEL: 65-773-0233 F:\.X: 65-nJ-0353. 


Circle 129 on Inquiry Card. 



CPU upgrade. 
OverDrive'" processor, a family of single-chip 
upgrades that significantly boosL<; the overall 
performance of your Inte1486'" SX and DX 
processor-based PCs. 

Slow performance. 
Your software is bogged down, but you 
can't buy a new PC right now. 

To speed up your 486, follow the 

OverDrive"' Processor iCOM P'» Performance Index 
Processor IOO 200 300 ~00 500 

i486'" DX-33 

i486 SX-25 

l66·-~~:::::::::i5ii111_ 
(.135 <Allh lni cl DX4 • 100 MHz OvcrOri\c .. processor) 

100 -::l-123 1with ln11:IOX 2"" 50 Milz Over Drive r.rocc~sor) 

_ _ 

• 

PrOCCS'\Or only 

With OvcrDri '~ 
processor 

~ bt.::l .CU~U' t."lt.l.::l 11 ~ \ltT\"k r:W."lf rrt ~ ~rfc:mun.:c rit llll:.I mK'tll" n~ i;:ci J kOlfl. fllllC ol 1~.lllcru llla.I ~ncir.wtl. 
AIJ!CO!-IPIDJetruln(Jllt l'.CfWhlN!t>thr: h1ttlH61•s,'( l'fOCO-\Of l Jj MIU1w. N.-:ll b.U l ll.0)\tl'ruinsol IOO 



Call 1-800-538-3373, ext. 178.t 
To find out more about the family of OverDrive 
processors and to receive a free demo disk. 

Speeds up software. 
Microsoft Excel* 4.0 runs 122% faster and 
Microsoft Word* 2.0 120% faster when you 
upgrade a i486'" DX-33 processor with an 
Inte1DX4'" 100 MHz OverD1ive processor. 

r r 

OverDrive· processor upgrade path. 

Intel OnrOrhe Processor lnlc.I 01-erOrh·e Processor 

t nli' European rcsidcnc<.c;lil +I-I <01 793 ·131155. anJ a.'1< for infopack 10017. 
© 199~ lnlcl Corporation .. Oth::r hr.uxh an<l nan~ :in:: lhc property of their 
r~-ctivc owners. 

inteL 

OverDrive'" processorfam.ily r~j"products 



Publisher's Letter David Egan 


It's Been aVery Good Year 


Raphael Needleman David B. Egan 

And 1995, which includes 

our 20th anniversary issue 

in September, will be 

even better 

F or the most part, the publisher manages the busi
ness inte rests of a magaz ine . 1 worry about such 

matters as policy , our views on key issues effecting our 
marketplace, and what kind of resources BYTE needs 
lo continue creating a product that engages your attention . 
There are very few occasions on whi ch l can talk to you 
directly in the magazine. This is one of those occas ions. 
As we begin the new year, let's look back on the one we 
just finished . From a business perspecti ve. 1994 was a 
good year for BYTE. While a number of other major 
computer magazines dropped in total advert ising pages 
and c irculation , BYTE . urged ahead in year-lo-year ad
verti sing sales and posted impressive gains in subscrip
tion-renewal rates. 

The advenising statistic may be of little interest to you 
as a reader, except as an indicator of the growing im
portance your altention and opinion have on those who 
develop the hardware and the software 10 meet your de
manding technology needs. Obviously. the ris ing renewal 
rate is of great interes t lo us. You are the techn ically as
tute opinion maker who drives today ' s purchasing of 
computer technology, and the fact that you're renewing 
your subscription tell s us that we're successful in our e f
forts lo meet your information needs. In fact. a recent 
study told us that nearly nine out of every ten of you 
plan 10 renew your ubsc ripti ons to BYTE. Thanks! 

I thin k we' ve earned your loyalty th rough standards-

setting editorial work. Our November cover story on the 
fierce competition between new CPUs is already widely 
touted as a definiti ve evaluation and comment on the 
promise of thi s leading-edge technology. West Coast 
Bureau Chief Andy Reinhardt's comprehensive March 
cover s tory on the Internet ("B uilding the Data High
way") has earned a number of accolades. And we' re still 
getti ng feedback-supportive and otherwise-to Jon 
Ude ll' s opin ion piece, " Why IBM Should Lice nse 
Win32," in last September' s issue. 

Delighted as I am to write this , I must also confess 
that this is a bittersweet moment for BYTE, for this marks 
Dennis Allen ' s departure from our magazine. Part of our 
editorial organization for more than eleven years, Dennis 
served as our ed itor-in-chief for the past three. After 
more than a decade of service, Dennis has decided to 
move on to new challenges. We' II mi ss him ; and we 
wish him well . On the page that follows , Dennis writes 
more eloquently than I about the memories he takes with 
him . His legacy lives in the pages of this publication, 
one of the most widely read and respected journals of 
computing technology in the world. 

The yo unger looking fellow in the photo above is 
BYTE' s new edi tor-in-chief, Raphael Needleman . Rafe 
brings to his new assignment impressive credentials: He's 
an accompli shed technologist, book author, testing lab 
manager, and world-class editor. His background includes 
duties as executive editor of PC/Computing, editor of Cor
poraTe Computing (where he and I first worked togeth
er), and rev iews editor at Info World. I' m delighted to have 
Rafe join our team. He' ll offer BYTE a fresh perspective 
and will work to make it even more relevant and com
pelling reading for those of you who turn to our maga
zine for the authoritative word on computing technology. 

I look forward to talking to you in these pages again in 
our 20th anni versary edition of BYTE, coming up this 
September. Meanwhi le, let us know how we' re doing at 
meeting your information needs. Please write to Rafe 
and me . We' re here to serve you. 

D AVID B. EGAN. PUBLISllEK 

(degan@bix.com) 

:l.4 BYTE JA NU ARY 19 'J.'i 

mailto:degan@bix.com


The #1 Windows database 

has anew Sidelcick 


and· 

Paradox 

Simple to learn 
"The hands down best 

Windows database" 


-lntoWorld, July 1994 

New Paradox 5.0, the best just got better! 
Now our Interactive Coaches quickly teach you how to apply the 

power of Paradox® to accompl ish any task. Our on-line Experts"' 

guide you step-by-step in creating professional fonns, reports, and 

labels. And Paradox is the only database that supports OLE 2.0 

client and server, making it better integrated with PerfectOffice and 

Microsoft Office, than any other Windows database. Whether you 

need to create invoices, catalog your music collection, or organize 

yo ur customers and contacts-i t's simp le ... Paradox does it 

for you! 

New Paradox Training Video 
The training begins right out of the box wi th a free Learn Paradox 

for Windows Today! video to teach you all you need to know about 

getting started with Paradox 5.0 for Windows. And act now, because 

this offer is on ly good from October 15 to Jan uary 31, 1995, so 

call Borland or your local dealer today! 

*$99. 95 for existing owners of Paradox for DOS or Windows after $30.00 manufacturer's rebate; 
dealerpricesmayvary. Circle 284 on Inquiry Card (RESELLERS: 285). 
Copyrigh1 © 1994 B(lrl:md lntemation:il. Inc. All right!> rcse rvC'd . All 13orland prod uc1 names are lr:idemarks 

of Dorland ln1cma1i onal. Inc. Prices good in lhe United States and Canada only. 

All prices ;i re in U.S. dollars. Dealtr prii:::cs may vary. Bl 7955.1 


Buy
Paradox 
and get

Sidekick 
and a 

training video 

,. FREE 
~~~...-..-

Easvto use 
"Sidekick stands out 

from the rest" 
-Wall Street Journal, June 1994 

New Sidekick simplifies your life! 
Sidekick is the all-in-one personal organizer that's so fas t, func


tional, and fr iendly, it helps you stay on top of everything you've 


got going on: your calender, your address book, yo ur to-do lists


you 're never more than a 


mouse-click away from 


your vital in formation. 


r----
I Call Now or see your local Isgg95*
I dealer for this incredible otter: I 
I Paradox 5.0, Sidekick, and a I 
I training video for only... (a 5199 value) I 

: 1-a00~33&~6i&4:··ex:ti&1111 : 
I 
1 ·~0~•• ~ Borland ~0~.-~ 

I 
1

L--------------.J 




I~nftrm IDennis Allen 


Good-bye, Farewell, Adios. • • 

Saying goodbye is never easy. 

Vet the time has come for me to leave BYTE. 


After more than eleven years here, BYTE has become a part of me, and leaving it is not 

without some sorrow. It ' s a good kind of soJTow, though- the kind you fee l when you 

graduate from school and the new opportunities are boundless and exciting. 

Thanks to you, my experience here has been wonderful. Together, we've seen BYTE 

through many changes, and we' ve endured the ever-changing technology landscape. I hope 

that you' ve enjoyed the experience as much as I have. 

During the last three years, BYTE moved back to its technical roots. And while all the other computer magazines 

seemed to become more and more alike, BYTE' s authoritative voice made it stand head and shoulders above the 

rest. As a result, the New York Times and others have hailed BYTE as the Scienrijic American of computer magazines. 

Compliments aside, the changes BYTE made were simply an answer to your requests. Judging by your response, 

those changes were right. Subscription renewals are up, and on the newsstand , BYTE broke several all-time records 

in 1994. Also, the mail we ' ve rece ived from readers has been overwhelmingly pos iti ve. 

Those changes were not easy, however, and the entire BYTE editorial team has my applause and apprec iation. 

Nowhere else is there a group of more qualified technical journalists , editors, and des igners. Nowhere. ft has been 

my distinct privil ege to work with such a fi ne group of people. and l shall not forget their hard work . 

Although all of the people of BYTE have my pro found thanks, there are two very spec ial individuals whom I'd 

espec iall y like to thank: Rich Friedman, BYTE's executive editor, and Denn is Barker, BYTE's chief of coITespon

dents. Both played crucial roles in making BYTE the authority in computing. Their publishing and editing sk ill s and 

their dedication to BYTE has been exemplary. They are also two close fr iends I will miss dearly. 

Another friend I ' ll also miss is Jerry Pournelle, BYTE 's star columnist. Jerry has contributed to BYTE much 

more than the several thousand words he writes each month. He has shared hi s wisdom with the staff, and he prov id

ed inspiration for me. 

While I will surely miss the entire staff at BYTE, I leave knowing that BYTE is in good hands. I personally testi fy 

to their dedication in delivering nothing short of exce llence in technical reporting and fac t, and I am certain that you 

wi ll continue to be delighted with each issue of BYTE they bring fo rth . 

The folks I' ll miss most of a ll , though, are you, the BYTE readers. You have made every accomplishment poss i

ble. From its beginnings 20 years ago, BYTE and its readers have had a special relati onshi p that is rare in publish

ing, and I've enjoyed being part of that relationship. You bestowed on me the greatest honor any chief editor could 
have: You read the magazine. And by reading, you made everything worth while. 

Words fa il me in adequately expressing my deepest gratitude. You challenged me, and you rewarded me. Thank you. 

My work here is done. I am proud of my labor and accomplishments at BYTE, but like a graduate, I'm ready to 

move on to other challenges. 

Adios, 

D ENNIS ALLEN 

:I.& BY TE J ANU A RY 1995 



"Its ability to plug-away through poor line conditions puts ii 
in awhole new league." Computer Shopper, July 1994 

1st Place- PC Computing, "Great bundle with bargain price-our winner was a favorite with testers." June 1994.
**** -MACWORLD, "Suprais paving the way for life in the fast lane."August 1994. 



One in 9 Billion 

It appea rs a bug is in the FPU of many 

Pcmium processors. The Pcmium FPU 

returns erroneous va lues for certain divi

sion operations. For example. an error is 

obtained by calculating I/( l/x) for values 

in th e range 8246337024 18 <= x <= 

824633702449 and throughout 

any interval obtained by multi 

plying or dividing the above in 

te rval by an integer power of 2. 

Other imervals also produce di

vision errors. The e errors can 

be verifi ed in compi led code. 

an ordinary spreadsheet, or even 

the Windows ca lcu lator in sci

cnti fie mode. 


We observed the bug on all 
the Pentiums we tested, includ
ing a Dell P90, a Gateway P90, a Micron 
P60, an Insight P60. and a Packard-Bell 
P60. Tt has not been observed on any 486 or 
earlier system. 1 am imercsted in hearing of 
test results from other Pentiums, from 486
DX4s, and from the AMD, Cyrix, and ex
Gcn clones or the Pentium. 

Dr. Thomas R. Nicely 
Professor ofMatliemaiics 

Ly11c/ib11rg College. VA 

We 1es1ed Dr. Nicely '.1· claims 0 11 various 
Pe/l/ium machines, and 1he error is as 
described. We co111ac1ed Intel, and John 
Thompson, an Intel spokesperson, con
firmed 011rji11di11gs. However, the error 
is confined to 1he lowest bits of1he ma11
1issa (11s11al/y the lower 9 or 10 /Jits), so 
it is unlikely that anyone would en
counter it. Th ompson said that In tel's 
statistical analysis of the bug indicated 
the problem would occur once eve1y 9 to 
10 billion operand pairs (an operand 
pair being cm expression such as a+b, 
a- b, and axb). Corrected Pentium 
processors are already in the 111a111ifac
lltri11g pipeline. Fhwlly, Thompson said 
1/w1 readers should contact Imel if their 
particular appliclllio11s run afoul of 1he 
hug and that flllel H'ill "111ork 11 ith them 
to solve the problem. "- Rick Crehan 

The Fulllre Is Now 

l was imrigued by your recent cover srory 
on Inte lligent Networks ("The Network 
with Smarts," October 1994) but worried 
as well . Everything you presented was in 
1he fu tu re tense, although eve ry type of 
technology you desc ribed is available by 
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using Lotus Notes and products from Lo Sugar-Coated Reporting? 
tus 's Business Partners Program. 

Reexamine the dream scenario offered in In the November BYTE Lette r , Don 
the article: " l f l get a fax from Toshi re Leamy points out that PC can never be 
gard ing the Kyoto proj ect, please run it PnP (Plug and Play) due to built-in defi 
through OCR and read it imo my voice ciencies. He criticize BYTE for not being 
mail box, send a copy of the tex t to Bar up-front and frank in its as e sment and for 
bara. and forwa rd the fax image to the op not "telling it like it is." Tom Halfhill ex 

clie111 services using the Phone Totes client easier fo r milliom ofPC users. PnP is a 
kludge. hut it does \\/Ork. My ratherjlip<leve l ped jointly by Simpact and Lotus. 
palll comment-"Why burst their bubAlso. imaging integmtion is available from 
ble? "-does11 'r mean //w 1 BYTE shoulda vari ety of vendors. including Lotu · it

self with LN: DI. SkyTel offers pager-in avoid telling the truth. It doe.m 't mauer 
tegration , and voice-recognition systems {f the Macintosh has beu er plug-and

play capabilities rhan the PC becausefrom lBM fulfill the dream. These can all 
most PC owners are11 't going to sell be found on the Notes platform today; 
their sys1e111s and buy a Macilltoslt. Itthere's noihing future tense about these 
matters only to people 11·ho haven't yettechnologies. 
decided be/\reen a PC and a Mac. 8111Na1han Freeman 

Ne11· York. NY the tem ofmillions ofcurre/11 users de 
frce111an@111jj@1101es. 11e1 serve a solution, 100. So far PnP is the 

best solution. to make PCs easier to use, 
1vhile preserving as much of PC owners' 

current investment as po.uible.Addressing Addressing Standards lt -Tom Ha/j11i/l 

In " utomating TCP/IP in T" ( o
vember 1994), Peter Wayner says that -
if he uses Mic~·osofl ' s ~S (Windows-
Internet Nan11ng Service) to pro

• 
1,1 

~,;. 
,>':'.7, 

RecyclingTechnology 

vidc name-to-address-u·anslation ::'. , " ln the ··vuw Questi ons" 
"" 'service on a Microsoft-

based TCP/IP network, no one out
. ide of that network wi ll be able to get 
to him by name. I think it' s Microsoft ' s 
faul t fo r not making WINS work with 
DNS, the Internet' Domain ame Ser
vice; after all, D 1S has been around much 
Ionger and is an internationall y accepted 
standard . By not working wi th the widely 
used standard, WINS users will have cut 
themselves off from the rest of the world. 
J' m glad 10 see that Microsoft is try ing co 
work th ro ugh the IETF (Internet Engi
nee ring Task Force) to re olve the differ
ences. Let' s hope the operati ve tone here is 
' 'work wi th" rather than "dictate to." 

Doug Loss 
\Vi/kes-Barre, PA 

/11ss@'111sky./J/11t1111 11.ed11 

tica l-a rchi ve mai lbox in the cuses BYTE's lack or candor, indicating 
lega l department." the decision not to provide the whole truth 

Okay, that 's a preuy tall or was due to reasoning, "Why burst thei r 
der. but in two weeks, 1could bubble tor mistaken judgment and igno
set up such a sy tern for you. rance"!?". Might I suggest that BYTE tell 
You can create information  the real truth as it is-not the half- truth or 
seeki ng agen ts usi ng Sand sugar-coated truth? 
Poim's Hoover pr duct; fax in Joel Amkraut 
tegration with OCR is ava il able Lus Angeles. CA 

from Lotus and from other ven
dors. You can develop voice I did not mean to imply that P11P won 't 

work. P11P 111ill 1Vork and will make lifema i l int eg rati on and phone 

arti c le in Nove mber, Pe ter 
Way ner states, "VLTW [very large 
instruction word] is a new way to 

~ attack an old problem." But VUW 
is what used to be called microcode. End 

users could write microcode through hard 
ware option on systems from Data Gen
era! and DEC, though few were desperate 
enough for the perfo1mance to do so. Look 
at the internal s of systems as fa r back as 
IBM 360 and 370 mainframes, and you' ll 
see si milar techniques. I' m much more 
impressed by efforts such as Motorola's 

We want to hear from you. Address correspon
dence to l euers Editor, BYTE, One Phoenix 
Mill /..;11 1£'. Peterborough, NH 03458: or you 
can sent/ E-mail via the Internet or BIX to edi
tors@bix.com. Leuers may be edited. 

mailto:tors@bix.com
mailto:11ss@'111sky./J/11t111111.ed11
mailto:frce111an@111jj@1101es.11e1


Four million transistors. 

Two billion operations per second. 


One chip. 

With the TMS320C80 DSP, th re's no limit to your processing power. So you can realize your 

imagination. And it's from th technology leader in imagination and produce products that were once 

Digital Signal Processing  Texas fn strurne11ts. considered beyond reach. 

On one piece of silicon, you'll Jlnd four For a free brochure and teclu'lical data sheet 

parallel Advanced DSPs. Orchestrated by a on the highe t performance, most highly 

32-bit RISC master processor, with an integral int grated DSP ev r produced, simply call us at 

100-MFLOPS floating-point w'lit. All deli vering real-tin1e 1-800-477-8924, ext. 3553. 

EXTENDING Y 0 UR REACl-1'" 

~TEXAS 
INSTRUMENTS 

l'l l! l'J·I Tl 00 -RM I 

Vi ir lnquiril's o ul 'l ldf' lhl• l 1111ted Srn tes, 
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PowerPC 620. which packs many support 
systems and mainframe-level techniques 
into a si ngle chip. 

Harlan Rosenthal 
rosenthh.dialogic@pobox.dialogic.co111 

Like 111icrocode, much of what is old is 
11ew again. but smart co111pilers are a11 
i111porta111 part of VL/W, whereas mi
crocode was wriu en by hand. 

-	 Peter Wayner 

Inheritance in PowerBuilder 

In the we ll-structured of'tware roundup 
"SQL Front Ends for Windows" (October 
1994), 1ark Henlcr and Scott Higgs give 
a large ly accurate view of PowerBui lder 
3.0a. But they miss a couple of tricks. They 
say that "you ca nnot derive a user object 
from a button.'' ln fac t, PowerBuilder pro
vides standard user objects that provide 
this capabi li ty. These specia lized standard 
objec ts can have events, scripts function ., 
and ariables added. At Ernst & Young. 
we use standard user object. extensively to 
provide common user-interface l'unction. 
ae ro. s a range of commercial software. 

The authors also imply that user objects 
can be shared by moving them between 
libraries. PowerBuilder not onl y allows a 
library or user objects and other reusable 
components to be part of several app lica
tions , it also allows inheritance of these 
objec ts into spec iali zed objects. We use 
this featu re ex ten. ive ly a. well. All our 
commercial appl ications inherit fro m ob
jec ts in a shared ancestor li brary. 

James Taylor 
Oe1·elop111c111 M a11ager. /:'mst & l'o1111g 

Las Co/inns. TX 

Developing Hardware-Independent Software 

I have been fo ll owing the discussions in 
BYTE on new microprocessors :rnd sys
tems. and I keep reading that " the code 
has to be recompiled to take advantage of 
the CPU ." When I read abou t VLJW's 
(very large instruction word's) need for 
smart com pilers. I wondered why I hadn't 
seen any memion of reassemblers . By re
a.1-.1·e111blers I mean programs that cake a 
binary and genera te a new binary opti
mi zed rur another CPU. Herc you have 
the KS recon tructing CISC into RISC on 
the tly: you have processor. . pending huge 
numbers of Lrans istors trying to execu te 
code out or order to take advantage of su
pcrscalar pipelining: and you have Pow
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erPC emulating binaries. The e all seem 
to lead to an obviou approach of spending 
the time once in software to determine 
what one bi nary is doing and then to ge n
erate a new binary that takes advantage of 
another CPU"s strengths. 

Alan P. W. Hewett 
Mt. Vemo11. OH 

ap11·h@cbpi11e.a11.co111 

The aclual term fo r your reassembler is 
binary translation. and the short answer 
is that it does exis 1. Echo Logic 
(Ho/111del, NJ) has a technology called 
Flash Port 1lw1 can 1ra11sla1e among sev
eral different binary formats, including 
680x0 IV PoiverPC and x86. DEC also 
has a translator that moves VAX bina
ries to A lpha. But binary translwion is 
not w 1 wwver to the questions ofRISC 
vs. CISC, optimized co111pilatio11, or 
VL IW. Also. there are some ww11nvered 
legal questions if you translate a binary 
without wrthorizationji-0111 lite original 
software developer. 

I think there are other approaches yet 
to be e.\p/ored that address these prob
lems. For example, what if software was 
delivered i11 some form ofpse11docode 
that could be compiled and optimized for 
a specific computer as part of the instal
la1ion process'! You could buy <111 appli
C(lfio11 i11 a semicompiled format, and the 
i11swller would a111011wtical/y compile 
and optimize the code. lfyo11 later up
grade In (t completely dtjfere11t platfor111. 
the sr~/iware would gel recompiled again 

, 	 COMING UP IN FEBRUARY 

• SONY MAG~C LINK 
Doe: the first ponable.computer to incorporate General Magic's Magic Cap operating 
system and Tclescript technology fulfill the vision of a personal digital assistant? 

• 4J GRAPIDCS ADAPTERS 
If you' re wondering whether it' s worthwhile to upgrnde your PC! or NuBus graphics 
adilpter, the NSTL/BYTE Lab Report will feature extensive performance results for 
CAD and general bu ines . as we ll as explanations of the special hardware support for 
video and 3-D technology. 

ALABLE RAID 
We test the performance and reliability of RAID sy. tems for cross-platform environ
ments and scalable needs. 

•	 STATE OF TF,IE AnT: PATTERN R 0CN1TI ON 
Communicating with your computer in a natural way, using handwriting or speech, de
mands sophisticated pattern-recognition capabilities. It is simple for humans, but very 
demanding for PCs. 

• LA OPERATING VSTEJ\.:IS 
Followi ng up on our peer-to-peer operating-systems roundup, this month we examine 
larger-scale operating systems for enterpri. e networks . 

011 installation. using a plug-in installa
tio11 compiler. This arrangemenl would 
insulate the software from. details of the 
hardwa re and still achieve optimum per
formance and compatibility without ern
11lmion.-To111 Halj11ill 

Microsoft Hardware 

When Windows was first released, Micro
soft offered us the mouse-not just any 
mouse compatible with the existing mice 
of the day but a special mouse. Now Mi
crosoft is set to improve our lives agai n 
with Chicago, a more user-friendl y Win
dows to replace Windows. And to top it 
off, the company has moved into hardware 
with a keyboard that has three extra keys 
fo r specia l function s within Chicago. It 
couldn't find room on the old keyboards. 
Isn ' t it wonderfu l to see such a great com
pany ded icated to improving our lives 
wi thout letting compatibili ty stand in the 
way of profi t? 

Gordon Reid 
Moorabbin, Victoria, Australia 

AX 

The Xerox 4520 lase r printer in the No
vember 1994 Lab Report is the 4520mp, 
not the 4520p . That report also Ii. ted an in
co rrec t price for the Hewlett-Packard 
DeskJet 1200 C/PS. The correc t price is 
$2479. • 

mailto:ap11�h@cbpi11e.a11.co111
mailto:rosenthh.dialogic@pobox.dialogic.co111


· In the cockpit of every 

Delta Air Lines jet you 'll 

·hnd something absolutely 

critical to safe, legal, and efficient air travel: 

a FrameMal<er• document. It's ca lled a 

Minimum Equipment list, and it's also 

available o n-line, for access via radio from 

dispatchers on the ground. @ It's one of 

many operational, teclm.ical, and administrative 

manuals that Delta writes and publishes in 

FrameMal<er. Because FrameMaber gives 

Delta the functionality and flexibJ.ity they 

need to create, update, and consolidate their 

extensive documentation . @ Particularly 

ali:ractive were features lil<e automatic 

indexing. Superior grapb.ics hand ling . 

.Multiplatform capabilities for file compati

bility across PCs, Macintoshes, and 

UNIX systems. And of course, 

on-line document distribution, complete 

with automatic hypertext linb, through 

FrameViewer.• @ So don't just settle for 

any old publisl1er - Hy first class witb 

FrameMal<er 4. Call l-800-U4-FR.A.1\!fE 

Ext. 618 today for our comprel1ensive 

Guide To Document Publishing. And watcb 

your publisl1ing projects really take oft 

with FrameMaker 4. ~ Frame· 
Cl{cle 81 on Inquiry Card. 



tYSYHfBDY#l 
MaVlng lnta N- a1m,,,..1_. 

New Market• 

!itreamUne 
Production 

Strong O\le r•••• 
Dema nd 

QB 

TAKE MULTIMEDIA INTO 
ANNOUNCING THE HIGH-PERFORMANCE T485Q(T. Nowyoucancreatedazzlingmultimedia 

presentations on a large 10.4" display, with rhe excitement of lndeo"' video and the richness of integrated 

.WAY and MIDI Audio. By connecting this plug-and-play notebook to an optional DeskStation N, 

T4850CT FEATURES: • VL loc,,l·bus 1·i Jco • 3.5" l.44M BfloppyJ1kdri"e 
• iSM H: lntdDX4·, 3.31·ohprnressor, 16KB ~Jchc • I ntC),'l<lt<.J gr.tphics accdcmtor • Ball roim' Mouse \\ith QuickPort" 
• 10.4 "dia. rolor SVG:\ TFf.LCD • 65.536 (64K) !imulcmeous colors • Pre·in tailed software: DO ~ Windo" 

actio:e matrix di.1rlay • WA\I AuJ10 and MIDI sou nd fo r\Turkgroups~ Win.lo"' Sound pem~ 
• IO Million B11d= ii2MB) HDDor • :\uJiojack.<: hC:ldphonc, bui!t·in Run Time Video for WmJo"·s~ lndco• 

520 Million ll11c (= SOO MB) HDD l jX':lkcrs and microphone video and Fn-esse• sofrn"re 
• SMB RAM c.'p;mdabl< to l4M B • 6.911 -. • Toll·frt'C Tcchnical Snp1xm -
• Two PCMCIA sloes (16mm anJ 5nun) • 'iMH battery fur extended lire 7 da1 a weck/24hollrs aday 



inde - lndeo~ vicl~ bolstered by a 
• '"'""'"""-'"" powerful 7)M Hz lnrelDX4~ 
processor provides greater performance fo r 
smoother video playback. 

.~ The 10.4" color10 :4d· active matrix screen 
.:'. • la di play 65,536 (64K) 
imulrancuuscolors fo rsrunningly 

realistic images and brilliant graphic . 

E:j [Il@1ll Choose ?enveen a robust 
810Million Byre(= 772MB) 

or 520 Million Byte(= 500MB) hard disk drive 
configuration for storing large multimedia files. 

Dual PCMCIA 
expan ion slots 
(Type II andType Ill) 
run simultaneously-with connection 
to your L'\N, fax/modem and more. 

Integrated .\YJAV Audio 
and MIDI pump out clear 
and powerful ound effects, 

musicand dialogue. 

NEW DIMENSIONS. 
you' ll have the fl exibility to hook up an external monitor, keyboard, mouse and more, fo r 

acomfortable de ktopenvironment. The new T4850CT puts the how and the audience 

in the palmof your hand. For your nearest Toshiba dealer, call l-800·457-7777. 

In Touch with Tomorrow 

TOSHIBA 

e 19':14 TU5h1l-.Amtn.:i In. rm:irion ~1>trtru. Inc. All rro.l'"n 1nJk:ireJ ty tra'.km.1rl: s1m l:-ols are 1r.>.lcmarkt>l Jn.Vo: "l'"""J l1·1hcir ""f"""'' o•np.mi<.•. 

The lmd lrui.kanJ lnJrt> iiJrt> IC!,')Sartrr.>.lcmarb oflnrd Ui'l"r:mon. 

Circle 121 on Inquiry Card. 



GROUPWARE 

otes 
sers ant 

As great as Lotus Notes is for deploying productivity-enhancing applications throughout 

a company, it still suffers from numerous weaknesses. Here's what users want, as well 

as a hint of things to come from Lotus. 

RICK DOBSON AND DAVE ANDREWS 

F rom its beginning in 1989 as a client/server platform for deploy
ing distributed work-fl ow and commun ications applications , 
Lotus Notes has grown into a leading groupware platform, with 

an installed base 
of almost 4000 
companies and 
more than I mil
lion users world
wide. Managers at 

.'!!'J Elle f.dlt '{lew Mall .C.ompose Tr.xt T12ols D.eslgn Window Help 
' .. . ' L~ 'O .. , .. ..' ' 

~ 

... 
INDma • '~! Rilq11atit J:ypa .,1!(· Dascrilffion"' i;'! 

'John J. Rockefeller. Jr. Wants an Interviewwith our CEO John heard that Notes was a tool 
Bill Somebody Needs a copy of Miaosoft Exchange Bill is worried that Lotus is a lead1 
Bill Button Yellow Page book for industrial firms Bill needs a quick turn-around jot 

No tes is now available in 
server versions l'nr OS/2, Net
Ware, Windows. Windows NT. 
and Uni x. and in Windows , 
05/2 . Un ix. and Macintosh 
client versions. The product pro
vides a platform for a mu ltitude 
of dec ision-support. customer
service. and problem-resolution 
applications deve loped by in 
ternal corporate programn1ers 
and third-part y deve lope rs . 
"There's almosl nothing I c;i n 
think of that we don' t use Notes 
for," says Jim Charles. CIO al 
Computer Language Research. 
a tax-aulomation soft ware com
pany based in Dall as. Texas. 
"It' show we have reengineered, 
to use a cliche. our company," 
he acids. 

Other software companies 
ha ve re leased program s that 
compete with ce rt ain as pec ts 
of otes (e .g.. BBSes for elec
tronic discussions. E-mail pro
grams. re lati ona l databases 
with replicati on, and work-llow 
managc 111cn1 programs) . but 
no currently ava ilable product 
directl y competes with lhe 
document -based Notes. Mi 
crosol't' s Exchange Server and 
Oracl e's Documents mi ght 
challenge Noles . but neithe r 
product is slated to ship unti I 
later thi s year. 

Meanwhile, CJOs working 
al large . multip l.:-server Notes 
installations say 1hcy lack tools 
for managing and fin e-tuning 
their Noles installat ions. De

ve lopers who have 
mastered the No tes 
macro language for 
crca1ing applications 
lament the Jack o f 
an integrated proce
dural language simi 
lar to Visual Basic . 

COmpanieS big and Many users want the Notes interface improved. Notes currently limits its Views to one line, whicl1 In addition. our in
arbitrarily cuts off the descriptions sl1own on the screen. 

smal l alike say that 
Notes ' document databases are an excellent way to store unstructured data. 
Notes users can access multiple databases of documents , participate in 
electronic discussions, and route messages to quickly access and dissem
inate information. However, if you scratch the su1face of a typical Notes 
success story, you' ll often find a tale of administrative and programming 
complexities. An informal survey conducted by BYTE of chief informa
tion officers (CIOs), developers , and users indicates a number of areas 
where Notes could improve (see the text box, opposite page). Lotus hopes 
to address these and other concerns in a major upgrade of Notes that the 
company hopes to release in the middle of this year. 
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te rvi ewees say that 
Notes could beef up 

its reporting capabi lities. fur
ther improve the efficiency of 
its rep li cation engine, and in 
troduce more granular control 
of replication options. A num
ber of use rs al so asked for an 
overall increase in speed. low
er cost. im proved latabase ac 
cess. and a bell er interface for 
end use rs. 

Lotus says ve r: ion 4 .0 or 
Notes will address most of its 
users· requests. The company 



said it 's still too early lo di s
clo e details, but it announced 
general goa ls fo r version 4.0 
when it made a prerele-ase ver
sion av ai lable to about 200 
Notes developers in October. 

Lotus says Notes 4.0 wi ll let 
end users crea te agent pro 
gram that perform uch acti v
ities as scanning news wires 
fo r pecified information. Mo
bile users will find it easier to 
connec t to a Notes network, 
and they' ll be able to precon
fi gure their systems to se lec

tively extract in formation, such 
as key portions of Notes data
bases, the latest mail message , 
or appropriate modem dialing 
rules, in background mode. The 
Notes Mai l interface wi ll be re
placed by cc:Mai l. Note ' user 
interface will be enhanced, mak
ing it easier for users to tore 
and navigate in fo rmati on. 

Lotus also sa id that it will 
improve the pe rfo rm ance of 

Otes' ervers, increase the 
number of users supported by 
each server. and offer too ls for 

easier administration and man
age ment. Wi1h Lo tusScripL, 
developers wi ll have access to 
a BASTC- li kc sc ripting and 
macro language that will also 
work with other Lotus and non
Lotus app li ca1ions. The com
pany says lhat LotusScript will 
communicate with other script
ing languages-such as Visual 
Bas ic, Applications Edition
through platform scripting in
terfaces such as OLE 2.0 au
toma1ion. 

The early word from devel

opers who have seen or are us
ing the alpha version of Notes 
4.0 is U1at it 's an ambitious up
grade that wi ll address ma ny 
of the product's current weak
nesses. With Notes, Lotus al
ready provides a platform that 
can literall y allow a company 
to reinvent itse lf, but the pro
cess usually require a good 
deal of effort . Lotus hopes that 
the nex t release of Notes will 
so lidify the company's posi
tion in the ever-evolving group
ware market. 

NOTES' STRENGTHS AND WEAKNESSES 

BYTE conducted 15 interviews with CIOs of companies that use Notes; the goal was to learn what they like about Notes 

and what they'd like to see improved. 

What Users Like About Notes 
Improved communications. Interviewees 
universally praise Notes for its ability to 
open new channels for customer com

munications while improving a company"s internal 
communications, both within and across depart
ments. •Notes does not come in and hit just one 
horizontal section of your company, " says Mike 

Bertrand, president of Notes consultancy Uptime 
Computer Solutions (San Jose, CA). Instead, he says, Notes typically 

fosters improved communications that span a company's departmental 
boundaries. 

H's easy to program and use. CIOs say that writing and fielding a com plex 
work-flow application with Notes requires programming expertise, but they 

also say it's easy for end users to develop their own applications and cus
tomize existing ones. "That's an Incredibly important feature-that our 
users can build appllcations wl hout any input from MIS... says Sheldon 
Laube, national director of information and technology at Price Water
house In Menlo Park, California. 

Notes Mail. Users like the basic functionality of Notes Mail. Although some 
complain that it lacks rules and is somewhat inefficient, they like the fact 
that it's easy to forward documents and embed graphics and spread· 
sheets into mail messages. 

Work flow. Developers throughout the world have written distributed work
flow appllcations that run on top of Notes. 

Built-in security. Some ClOs say they won·t even consider any platform for 
fielding applications that are replete with sensitive customer information un
less it has the level of security that Notes has. 

What Users Would Like Improved 

Notes' programming environment. Several developers and CIOs 
lament the Notes macro language·s lack of support for even 
basic FOR... NEXT looping capabilities. Most say they·re looking 
forward to Lotus's integrating LotusScript. the company's BASIC-

like programming language, into Notes. Most express the hope that Lo
tusScript will support OLE Controls. 

Replication. Replication is a key feature in Notes. Notes 3.0 introduced se
lective replication. which can reduce network traffic, but administrators, es
pecially those with large worldwide Notes installations, want a more efficient 
replication engine and finer control over its options. "Field-level replica· 
tlon would be a very nice feature," says Mike Mandelvaum, vice president 
of information technologies development for Chase Manhattan. 

Administration. Interviewees' requests for improving Notes' management 

and installation tools range from improved network-monitoring tools to a util
ity that would convert a Notes mail-address book from flat-naming to the new
er hierarchical storage scheme. Lotus's partnership with AT&T portends less 
administration hassles on the back end. 

Cost. It currently costs about $330 per seat for 
Notes' client software, but that's just the begin
ning of the price of a Notes installation. Adding 
Notes to your network can requi re RAM and com· 
puter upgrades, plus the related additional man· 
agement headaches. 

To address the price issue, Lotus has introduced 
scaled-down Notes Express clients that cost ap
proximately $99 per seat. But Notes Express won't run your custom ap
plications. "We would really like to see a Notes run-time version that strips 
out the development tools,• says Rick Bernard, information systems man
ager at Software 2000 (Hyannis, MA). · in our eyes, Notes Express has a 
limited use for our needs, - he adds. "We need a version of Notes that will 
allow us to execute a custom application. and Express will not do that. · 

Reporting and database access. Many interviewees are using products 
such as Lotus's Notes VIP and Brainstorm Technologies' (Cambridge, MA) 
VB/ Link to complement Notes· basic reporting capabilit ies; a need for 
better integrated reporting is a common theme. Also. Notes is not de
signed to support transactional processing tasks performed by relational 
databases. But users sometimes want to import structured data into 
Notes in batch operations instead of using @dblookup. This is why they're 
looking to products such as Brainstorm Technologies' Datalink for Notes. 
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News&Views 

WINDOWS DATABASES 

End-User Windows Databases Talie Off 

S oftware companies that 

develop Windows data 
base tools for the corporate end 
user continue to refine their 
products' ease of use wh ile 
building in room to ex tend to 
ente rpri se databases. T hree 
Windows database offerings
M icrosoft Acces 2.0, Lotu 
Approach 3.0, and Alpha Soft
wa re's Alpha Fi ve for Win
dows-include too ls, such a 
templates, tutori als, prompts, 
and help, that are designed to 
enh ance out-of-box produc
ti vity. For many end users. this 
quick start is enough. Others, 
however, will wa nt business 
applicati ons that go beyond 
basic form and reports: they 
require custom 
menus and icon 
ba rs, data-ma
nipulntion capn
bility, and task 
a ut o m a ti o n . 
The best choice 
depends on an 
end user' s par
ti cul ar skill lev
el, unique style, 
and business re
quirements. 

Access 2.0 (see "Access 2.0: 
The Best of Both Worlds?," 
September 1994 BYTE) is 
packed with producti vi ty tools: 
Wi zards and Builders (42 in 
all , including interactive de
s igners for tables . que ries, 
form s, reports and labe ls); 
ToolTips to help you decipher 
the user interface; Cue Cards 
to provide on-line n11orials (op
tionally with your own data); 
and a context-sensiti ve help 

sys tem to prov ide = 
help with anything 
that 's vis ible on the 
screen. Access also 
includes many ex
tended features fo r 
deve lopin g bus i
ness appli cati ons, 
inc luding a Me nu 
Builder fo r deve l
oping customi zed 
menus. 

Access 2.0 now 
includes the ability 
to interactively cre
ate appli cation-spec ific icon 
bars. The prog ram also in
c ludes a Macro Builder that 
automatically generates Access 
Basic code. Access readily im-

Access requires more database 
knowledge as tools get more advanced 
material. 

ports or auache. lO all the pop
ul ar PC database fil es, auto
mati call y links to Word and 
Excel , supports OLE 2.0. and 
prov ides access to SQL data 
via its bui It- in ODBC dri ver. 
Microso ft also offers ''upsiz
ing tools" to simplify the con
vers ion of Access data to cli 
ent/server data on Micro oft 
SQL Server. 

END USERS DEFINED 

The end user is someone who wants to accomplish business tasks without 
having to take the time to memorize manuals or master a programming 
language. An end·user database must be easy to use and contain a com· 
prehenslve, interactive (i.e., nonprogrammlngl feature set. The savvy end 
user evaluates a database on an ease-of-use scale that ranges from out
of-box productivity (easiest) to requiring substantial effort to arrive at a 
successful, uncompromising end of a task (hardest). -J. R. 
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Deline M.tc'o 

Approach's Interface to its macro 
language has an interactive dialog box 
that uses plain-English descriptions. 

Ap proach 3.0 from Lotu s 
((6 17) 577-8500) boasts many 
of the same producti vity tools 
as Access: Ass istant s with 
SmartMasters (including inter
active designers for form s, re
ports, form letters, and mailing 
labels) ; Smartlcons; an on-line 
tutori al; and point-and-shoot 
contex t-sensit ive he lp . Ap
proach includes 5 1 tem plate. 
and three sample ap
plications. 

Approach' s Note
tab interface makes 
movin g between 
views in a database 
a nap. The program 
u es a co ntex t- en
siti ve standard inter
fa ce, call ed an l.nfo Box, to 
make rea l-time modifications 
to every imaginable property 
in a view. Approach lets you 
customi ze the menus and icon 
bar without programming. 

App roac h acc ompli shes 
every task interactively. It reads 
and writes all the popular PC 
database fil es; links automati 
cally to 1-2-3 and Lotus otes 
to analyze and hare data and 
create reports. form s, work
sheet. . and labels: and support. 
OLE 2.0. The program trans
pa rentl y accesses SQL da ta 
sources ei ther by using its Pow
erKey techno logy (for Orac le 
SQL. SQL Server. and DB 2) 

or via it s built-in 
ODBC dri ver. 

Released in Oc
tober, Alpha Fi ve 
((617 ) 22 9-2924) 
includes three basic 
Genies (database , 
query. and report 
designers), bubble 
help, and database
dri ve n (as opposed 
to table-dri ven) de
fault forms and re
ports. 

The area where 
Alpha Five reall y shines is its 
rich feature set. In addition to 
a data dictionary (which offers 
the abil ity to et business rules 
at the database level), Alpha 
Five provides the most com
plete interacti ve too l set for 
business app lications develop
ment. Although yo u cannot 
create custom menus in Alpha 
Five. you can tum off the speed 
bar. put speed-bar-style buuon 
on fo rms. and res tr ic t menu 
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Alpha Five's 
field transfor· 

EEl~ .~ 
matlon rules 

exemplify the product's rich tool set. 


items. When automating tasks, 
Alpha Fi ve ' s sc ript recorder 
captures every ac ti on and au
tomatically generates xBASIC 
(a blend of BASIC and xBase) 
code: you can then view, mod
ify, and reuse this code at will. 
Alpha Fi ve also offers OLE 2.0 
. upport and can nati vely read 
and write .DBF format. For the 
end user who can wait , Alpha 
Software plans to add ODBC 
data access in the fi rst quar
ter of 1995 and bidirec ti onal 
ODBC access by the summer. 

-Jane Richter 
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The new Watcom CIC++ 10.0 
development ystem implifies and acceler
ates development of high-perforniance, 
multi-platform 16- and 32-bit applications. 
Watcom CIC++ 10.0 delivers productivity 
and performance, combining our statc-of
the-art compiler technology wi.th a new, 
integrated development environment 
(fDE) and comprehensive set of tools. 

New Integrated Development 
Environment and Tools The new IDE is 
built to si mplify the complexitie of real-world 
applicationdevelopment and make it easy lo exploit 
the high-performance, multi-platform power of 
Watcom CIC++ 10.0. In a ingle "projecl" youcan 
build mulliple EXEs. DLLs, and LIBs. targeting 
several different platforms. The IDE simplifies each 
stage of development from compilingand linking to 
debugging and perfom1ance tuning. The package 
includes version of the IDE and tools for all three host 
platfonns (Window 3.x . OSl2 2.x and Windows NT). 

Watcom CIC++ 10.0 includes a source editor with syntax 
highlighting. a suite of resource editors. testing and 
monitoring tools for Windows 3.x and NT development. 

ultiple Platforms in aSingle 
Package Watcom CIC++ 10.0 upports 

development of applications targeting an 
ncredible array of platforms: DOS , Windows 

.x, OS/2 l.x, 32-bit DOS (includes royally-free 
S extender}, OSl2 2.x, Windows NT, Win32s, 

2-bit Windows 3.x and Novell NLMs. To 
aximize the polential on individual 

platforms, Watcom CIC++ 10.0 extends the 
capabilities of the core, mul ti-platfonn tool set 

with platform-specific tools, SDKs and libraries. 
This extensive support i amplified by the cross

platfonn capabilities of the fDE and too ls, which enable 
building applications for a wide range of target 

environ ments from any of the host systems. 

The Best Optimization Technology watcom CIC++ 10.o 
combines both 16- and 32-bi t compi lers in a single package, providing 

you with the indu stry- leading optimizing compiler team. PC Magazine 
tested pcrfonnance of industry standard Cand C++ compiler and said: 

"the fastes t executables created during testing came from Watcom CIC++32 , 

Version 9.5 , while the 16-bit versionof the same compiler produced the smallest 
execut ables" 1 

• Now, with Watcom CIC++ 10.0, this competitive advantage is 
delivered with our easy-to-use development environment and tools. 

atcom C/C++ 10.0 delivers all this in asingle package! 
• New integrated development environment 

hosted on Windows , OS/2 and Windows NT 
•Comprehensive suite of multi-platform 

development tools including debugger, 
browser, profiler and more 

• Professionalso urce editor, resource edito rs, 
test ingand monitoring tools hosted on 
Windows and Windows NT 

•Target Platforms incl ud e: 
16-bit: DOS • Windows 3.x • OS/2 1.x 

• Both 16-bit and 32-bit compilers for Cand Ctt, 
the ind ustry's best code optimize r, faster compile 
times with pre-compiled headers , Ctt supports 
templates , exception handling and the Microsoft 
Foundation Class lib rary (MFG) 

• Li ce nsed components from : 
•Microsoft Windows 3.1 SOK 
• Microsoft Windows NT SOK 
• Novell NLM SOK v4.0 
•IBM OS/2 Toolkit v2.1 
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The advanced multi-platform debugger accelerates the 
development cycle by increasing the bandwidth between 
you and your application. 

32-blt: Extended DOS • Windows NT • Microsoft MFG Class library 
• Win32s • OS/2 2.x • 32-bit • Includes Rational System's DOS/4GW 32-bit 
Windows 3.x • Novell NLM DOS extender with royalty-free distribution 
• AutoCAD ADS/ADI • Significantly expanded and revised 

Suggested Retail Price: 
Watcom C/C++ 10.0 CD-ROM Edition 
(CO-ROM wil/1 on·line documentation) 

Watcom C/C++ 10.0 
(CO-ROM with printed documentation) 

Upgrades:
(for owners of Watcom C

Watcom C/C++ 10.0 
CO-ROM Upgrade Edition 

Find It At CompUSA and Egghead or call 

1-800-265-4555 

!Ctt11 or Watcom C!Ctt'6 v9.5) 

$149* 

on-line docu mentation 
• And morel 

Watcom 

A Powersoft Company 

Circle i24 on Inquiry Card. 



News&Views 

STORAGE TECHNOLOGIES 

15 MB in a Matchbook 


Sun Disk says its CompactFlash cards will deliver up to 15 MB of uncompressed 
storage for digital cameras, pagers, and other mobile devices. 

T he storage capac iti es of 
personal communicat ions 

devices . pagers. and digital 
cameras could improve greatly 
in 1995, thanks to a 32-MB 
new rlash-m cmory device , 
ca lled Compac tFlash. from 
SunDi sk (Burlingame, CA ). 
The CompactFlash, which the 
company says will be avai lable 
in volume in the second quarter 
of thi s year. delivers from 2 to 
15 MB of uncompressed ca
pacity in a card that's the size 
of a matchbook (roughly one
quarter the size of a standard 
Type II PCMCIA ca rd ) and 
weighs just half an ounce. 

CompactFlash cards will be 
available in 2-, 4-, 10-, and 15
MB capacities. In addition to 
combining the best elements of 
flash memory , the Compact
Flash is compat ibl e with the 
PCMCIA standard . Tirnt means 
you will be ab le to pull one 
of these tiny cards from your 
pager. PDA (personal digital 
assistant), or camera and put it 
in a CompactFlash PCMCIA 
Type II adapter ca rd, which 
you then inse11 into your desk
top computer, notebook, laser 
printer, or other device. 

CompactFlash cards should 
make pagers and digital cam
era. more useful. Today's low
end cameras, such as the App le 
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paging devices, a editor of the F11 - Compactflash: Pro and Con number of which 
(B urlingam e, 
11tre Image Reporr 

should be introP.ro 
·· "Rugged (sustains a 10 duced this year,CA), says the low 

foot drop to a concrete to store large data storage capacities surface) 
messages, sma ll 

digital cameras 
of current low-end • Low power consumption 

· • ·N'onvolatile (I.e .. retains fax messages, and 
contents when switched even voict.: mai I.means photogra off) 

But one draw
the field have to 
phers working in • PCMCIA-<:ompatlble 

back is price. The Con 
• Currently expensive volume price for 

images into a note
download their 

Compact Flash 
book computer if devices to manu
they want to cake num ero us facturers will range from $75 
high-resolution pictures. "Com (2 MB) to $345 ( 15 MB). But 
pactFlash." he says, " is the only Nelson Chan, director of mar
thing that exists in such a small keting at SunDisk. says prices 

QuickTake 100 24-bi t digital form factor that it offer electri wi ll drop by about 30 percent 
device, typi cal ly have only cal and logical compatibilit y a year. And he adds thnt flash 
enough on-boa rd memory to with an es tab li shed standard RAM can be used repeatedly. 
store less than I 0 high-resolu [PCMCIAJ.' ' Compact Flash unlike traditional film. 
tion images. Alexis J. Gerard, cards could also allow two-way -Dave Andrews 

WIRELESS TECHNOLOGIES 

Infrared Gets Real 

A !though IR data links have long been pos

sible. a lack of standards has resulted in 
incompatible technologies that have stymied IR 
connections' widespread adoption. But now the 
!RDA 's (Infrared Data Association) new stan
dard has vendors getti ng aboard the JR band
wagon. 

The new IR standard lets you create links be
tween systems up to 10 feet apart over IR serial 
connections at speeds of up to I 15.2 Kbps . With 
these speeds (w hich are in the same ballpark as 
a floppy drive's throughput). convenience will 
be a big IR-device se lling point. But the range 
restriction will keep IR data links that conform 
to this new standard out of LAN architectures. 
The IRDA is working on new standards that 
will overcome these restrictions and enable faster 
IR connections with greater range. 

All this may lead you to believe that the current 
IR standard is destined to be a niche technology. 
but that isn' t the case. Microsoft is support ing the 
!RDA standard in Windows 95, and hardware 
vendors are lining up lO produce IR products. 

Part of the reason for th is is that IR tec hnol
ogy i. inexpensive. While no one's wi lling to talk 

pricing yet. all the vendors that BYTE inter
viewed were confident their products would be 
competiti ve with any other short-haul data trans
fer technologies, such as LapLink" s (from Trav
eling Software) seria l and paralle l port cables. 

Specifically. DECs PC business (Acton. MA) 
wa to release in the fall a new subnotebook 
called the Highnote Ultra, which will have an 
lR connection and data transfer software. Not 
to be outdone. DEC's old rival , IBM. will be re
leas ing two IBM ThinkPad models, the 755CD 
and 755CE, with lR capacities. Other venuors 
wi ll be introducing JR -capable PDAs (personal 
digital assistants). Apple. Motorola. and Sony 
have all th rown their hats into the IR-equipped
PDA 1ing. 

And what will all these laptops and PDAs 
talk to? Possibly lR-equipped Hewlett-Packard 
LaserJets, according to HP. Adaptec is also mov
ing aggn::ssively in this area. with lR add-ons 
for OEMs and the after-sale market. Any way 
you look at it. it seems certain that IR technol
ogy is about to beco me an important part of the 
portable-computing world. 

-Steven J. Vaughan-Nichols 
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pentium™ 
PROCESSOR 

MP90 System Featuring 

• 	INTEL Pentium 90Mhz CPU 
• 8 MB RAM 
• 540 MB Hord Disk Drive 
• 1.44 MB 3.5" Floppy Diskette 


Drive 

• 	PCI VGA Card with l MB RAM 
• 	Double -Speed CD ROM Drive 
• 16-blt Professional Sound Cord 
• 2 Low Distortion Speakers 
• 15" Non-Interlaced SVGA 


Monitor 

• Serial Mouse 
• l 0 l Keyboard 
• 	MS Dos & MS Windows 
• 	FREE Gift: CD Titles Package 

MP60 I 66 System Featuring 

• 	INTEL Pentium 60/66Mhz CPU 
• 8 MB RAM 
• 	540 MB Hord Disk Drive 
• l .44 MB 3.5" Floppy Diskette 

Drive 
• 	PCI VGA Card with l MB RAM 
• 	Double -Speed CD ROM Drive 
• 16-bit Professional Sound Cord 
• 2 Low Distortion Speakers 
• 	15" Non-Interlaced SVGA 

Monito r 
• Serial Mouse 
• l 0 l Keyboard 
• 	MS Dos & MS Windows 
• 	FREE Gift: CD Titles Package 

• 	INTEL Pentium 75Mhz CPU 
• 8 MB RAM 
• 540 MB Hord Disk Drive 
• 1.44 MB 3.5" Floppy Diskette 

Drive 
• 	PCI VGA Cord with l MB RAM 
• 	Double -Speed CD ROM Drive 
• 16-blt Professional Sound Cord 
• 2 Low Distortion Speakers 
• 	15• Non-Interlaced SVGA 

Monitor 
• Serial Mouse 
• 	101 Keyboard 
• 	MS Dos & MS Windows 
• 	FREE Gift: CD Titles Package 

a · O n CAii Today: 1. 800. 552. 7835 
Note: The Intel Inside logo and Pentium are registered trademarks of Intel Corporation. All other names are properties of their respective owners. 
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hen all else fails, 
T ere are three types of computer us1 ~~s: those who have lost data due to a 
power problem, those who aregoing to, and 
those who have protected themselves against 
the inevitable surge, blackout or brownout 
with the most reliable UPS they can buy: 
Back-UPS by APC. In fact,editors and users 
alike agree that if your system demands 
absolute reliability, you can depend on APC 
Back-UPS. 

According to a study by Bell Labs, 
undervoltages represent the overwhelming 
majority of power problems likely to hit 
your computer. The question is not if a 
failure will occur, butwhen. Whether due to 

construction, wiring, weather, other office 

Voted mo_st reli!!~le by 3_to-1__APC 

Tripp -Best- In a recent poll by PC 
Magazine's MagNet, 
APC was voted the 
most reliable UPS 
man11(act11rer by a 3
to-1 margin. That's 
dependability that will 
see you though years of 
unmatched power 
protection. 

equipment, or accidents, power problems 
are as inevitable as death and taxes. That's 
why you need instantaneous battery 
backup power from the Back-UPS to pre
vent data loss, hard dis kcrashes, and hard
ware damage. 

If you're concerned about lightning, 
rest assured that when measured using the 

ANSUIEEE 587 Category A test wave, 
Back-UPS are superior to virtually all 

separate surge suppressors. Surge 
performance is even backed 

by a $25 ,000 Lifetime 
Equipment Protection 

Guarantee. 

Back-UPS 

4 0 0-

0 1994 , APC. B:u:: k·· UPS, l'owcrChuu.• arc tr:idcm."lrks of APC. 01hcr tradema rks :ire the propcny of 1hcir owut' rS. Specs sub jcc1 ro c h~ngc wi 1hout notice. 



Back-UPS® prevail 

Attention Resellers,Win $10,000 cash in APC's Back-UPS 


Workstation Success Story Promo!! Call for an entry form today! 


"All other bra11ds of UPS die regularly i11 this 
lightning prone e11viron111e11t. My APC wo11't 
die!·· said Paul Sisil/i, Systems Analyst, City of 
Port St. Lucie. "With other brands, users don't 
(i11d 011t 1111til it is too late. The power 
interr11ptio11s here are very hard to live with. 
The other brands are dying off Ty/>ically they 
last ittst beyo11d their warranty {leriod. My 
Back-Ul'S is goinR on three years ... no other 
brand is as reliable." 

If you're protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS incl uding etWare, Windows, 
Windows NT, LAN Server, LA Manager, 
LANtastic, SCO Unix, OS/2, BanyanVines, 
AppleShare/System7and more, so your data 
is safe whether the system is attended or not. 
(PowerChure software and interface kits 
sold separately.) 

And since data processed on networked 
clients needs protection too, the$139 Back
UPS 280 provides an economical solution 
for all your LA workstations. And if you 

price is even berrer at $119 
for the new Back-UPS 200. 

Discovering how essen-

have a new green PC, the 

Back-UPS (l to RI Application Sugg. List 

200 Green PCs, small desktop systems $119 
280 Desktop systems. LAN nodes, POS $139 
400 Desktop 486, 386 systems, servers $229 
450 Tower 486, 386 systems, servers $279 
600 Heavily configured systems, CAD/ 

CAM workstations $399 
900 Multiple sy.stems, longer runtime $599 

applications 
1250 Multiple systems, LAN hubs, 

small minis, lelecom equipment $799 

Don Truax knows first band abu11t Back-Ul'S 
reliability: "It ough t to be against tbe law to 
b11y a co111p11ter witbo11t an Al'C Back-UPS 
250. I rece11tly had a direct lightning hit right 
011tside the ho11se.. .111y computer 11ever bli11ked. 
Each 111omi11g I get a surge down tbe line and 
both A /' C's hate it - they si11111lta11eo11sly 'huller 
"' clt1111f1' while my ' llrand T' q11ictly sleeps in. 
J'11c relegated that 11nit to non-critical 
household stuff like 111y VCR.·· 

APC has wo11 more awards for perfonna11ce 
and reliability tha11 all other UI'S 11e11dors 
combined ... incl11di11g five consecutive LA 
Times Readers Choice awards ... 

rial Back-UPS protection is can be hard ... if 
youwai t for the next storm ro ro ll th rough. 
But discovering how affordable it has be
come is easy... 

Call today and find our (the easy way) 
why more tha n 2,000,000 satisfied use rs 
bank on Back-UPS fro m APC. With more 
awards than all orher brands combined, 
field-proven reliability, and a rwo year war

ranty, Back-UPS are power 
protection you can purchase 
with confidence. 

Andrew Wargo, Ma11ager at Baxter Land 
Company, tried two other brands before Back· 
Ul'S. "One lasted a few days, a seco11d one 
went uf> i11 smoke after 48 bottrs, a third lasted 
less than 24 hours! I then bought my Back · 
Ul'S for less tha11 half of what l /Jad paid for 
the others. \Ve·11e purchased three more Back
Ul'S a11d for the past 14 1110111/Js t!Jl•y've been 
;us/ h11111111in ' awa)• on the same power line that 
was eating the other brands alive!" 

AWARD-WINNING FEATURES 

lnsta111a11eous backup power beats 
blackouts and brownouts 

Uumatcbed lightning (tested to UL1449) 
and surge protection for maximum 
hardware safety 

Network-grade line co11ditio11i11g and EMJ/ 
RFT filters prevent glitches 

IAN Interface (011 Back-Ul'S 400 and up) 
provides automatic shu1do11111 to all major 
OS: \Yli11dows, NT, NetW!are, LAN Server, 
LAN Manager, LANtastic,Uni:r, OS/2, 
Vi11cs, AppleShare/System7 and more. 

Site diagnostics automatically spot missi11g 
gro1111d a11d reversed polarity, two com111011 
miswiri11gs 111hich us11ally req11ire a11 
electrician's visit to diagnose. 

AMERICAN POWER CONVERSION 

800-800-4A PC 
Ai'C EUROPE (-331 64625900 I ASIA/PAOFIC rAx, (· 81315295· 1989 

L A~1 1:R !CA FAX ' .J-01·7 ·11161 Compu><n<: GO 1\PCSUPPORT 
lnrrrnrt: 1rch~Jpr1a:h.UUCP or uunt1 1:1f\..1t"Ch!1tths 

Dept. A2Circle 62 on Inquiry Card . 

Option switches allow you to c11stomiw 
transfer voltage and alarm se1ti11gs. 

Test Switch for ongoing peace of mind. 

2 year warra11 ty and fit/I safety approvals 
i11cl11 di11g IS0 9001. 

$15,000 Lifetime Equip111e11t l'roteaio11 

Hot Swappable, User Replaceable Batteries 
reduce service time, costs by allowing safe 
remo11al and replacemeut of exhausted 
batteries, while your system stays rimni11g. 



News&Views 

VIDEO EDITING 

Professional Video Prices Drop 

P owerful desktop com many new features that wi II take, along with your source 

puters combined with appeal to the video profe. sion videotapes, to a post-produc
new video-editing programs al. Among these are suppo11 for ti on tudio. In the studio, the 
are deli ve1ing profess ional vid SMPTE time code, movie cap movie' s various elements are 
eo-editing capabilities to the ture and crea ti on at the true combined to create a high-qual
PC, Mac. and Power Mac plat NTSC rate of 29.97 frames per ity analog movie that you' ve 
form . These new video-edit second , EDLs (Edit Deci ion already des igned in Premiere. 
ing programs with hardware Lists), batch digiti zation of ana The package's support of" the 
can replace analog editing sys log video clips. batch movie major industry EDL fo rmats 
tems that can co. t as much as compilation, support fo r up to from such companies as CMX, 
$ 100.000. 99 video and 99 audio tracks, Grass Valley. and Sony. com

Of panicul ar note is Premiere and the ability to create custom bines the best of anal og and 
4.0 fro m Adobe, a profes effects and custom Fi hers. digital editing. 

sional-level program that can Premiere's nonlinear video Premiere' new capabilities, 
create and edit video. film. and editing tools make the PC and combined with improvements 
CD-RO M movies. Premiere's Mac more flex ible than analog to its interface . make the pro
status as either a replacement video-editing too ls, but it can gram a formidable com petitor 
for- or a compl ement to take even a Power Mac or a in the video world, according 
more expensive video-editing Pentium-class machine several to analysts and video profes
packages. such as Avid Tech hours to render a complex spe ionals. However. some video 
no logy's (Tewk sbury. MA) cial effect in a digital movie directors will opt for more in
turnkey Medi a Suite Pro and and then transfer it to video tegrated products for the Mac
Data Translation's (Marlbor tape. Premiere 4.0 lets you pre intosh, such as Media Suite Pro 
ough. MA) Medi a 100, will de view your preliminary video and Media I00, or Fast Elcc
pend on your production needs. construction in rea l time, bu t troni c' s (Redwood City. CA) 
budget. and willingness to mi x not the mo vie· s special effects Video Machine for the PC. 
and match products and tech and transitions, which you still For exa mpl e, Eli zabeth 
nica l support fro m different have to render. Coker, who crea tes corporate 
vendors. Premiere 4.0" s abi lity to read tra ining and other videos fo r 

The Windows and Mac ver SMPTE time-code numbers Fortune 500 companies at the 
sion s of Premi e re 4 .0 have lets you create an EDL that you Tennessee Industrial Training 

g:::;:;::;;;::::;:::::=:::=:::::;=::;:===:::!-~ ·m~ Service, says she likes!!:>< ...~!!:::============:r::
~· 	 the approac h that 

Av id takes with Me
dia Suit e Pro . Avid 
certilies it products' 
capture board s, spe
ci all y modifi ed Mi
cropoli s hard dri ves, 
sound board s, and 
SCS l-2 contro llers to 
ensure the creat ion 
of hi gh-reso lut ion, 
frame-accurate video
tape movies with syn
ch ron ized audi o and 
CD-qu ality so und . 
She al o like the fac t 
that all her technical 
support concerns are 
handled by just one 
co mpany and th at 
she can upgrade Me
di aSuite Pro to Avid's 
top-level video-com-

Premiere 4.0 for Windows' support for EDLs, SMPTE time code, 99 video and 99 audio layers, and 
other features make it a contender in the professional world of desktop video production. 
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Media Suite Pro 
This integrated digital-video 
editing system for the Mac 
(a Windows version is 
slated for spring) starts 
at$9995. 
Avid Technology. 
(800) 949-2843 or 
(508) 460-1600. 

Video Machine for the PC is 
a complete desktop vicJeo
editing sulte ($3995); the 
$6995 Digital Player
Recorder add-On board of· 
fers simultaneous linear 
and nonlinear broadcast
qualtly-vldeo edlUng. 
Fast Becttonic, 
(415) 802-0772. 

The Mac/Power Mac 
version costs $795; the 
Windows version costs 
$495 through February 
15, $695 thereafter. 
Adobe. 
(800) 833-6687 or 
(415) 961-4400. 

po ing products. 
Av id says it wi ll release a 

Windows vers ion of Medi a 
Suite Pro earl y this year. Pre
m icre' s low price ($495 for the 
fm1hcoming Windows version; 
$795 fo r the Mac version) is 
attracti ve, but the program re
quires you to mi x and match 
video-capture and audi o-co m
press ion boards with high-per
formance, hi gh-capacity hard 
dri ves. 

Several video producers that 
we interviewed aid that if you 
can afford it. you should ge t 
one of the higher-end products, 
such as Media Suite Pro. How
ever. if you do n' t mind mi x
ing, matching. and verifyi ng 
differe nt hardware and so ft 
ware components. Premiere 4.0 
can de li ver profess ional video 
less expensi ely. -Jon Pepper 



~ 
~ 

Quick and Powerful Diagrams! 
CorelfLOW is the fast, easy way to organize
and communicate your ideas with flowcharts, 
diagrams, schematics and more! 

1-800-333-3330 
Call for the store nearest you! 

'" 

Enter the Corel $2,000,000 World Design Contest and win! (September 
to March) To receive a faxed copy of the contest rules and an entry 
form please call: 1-613-728-0826 ext. 3080, Document #1004. To (.:coREL: 

leave a message please call: 1-613-728-0826 ext. 81609. 1-613·728·3733 

Circle 72 on Inquiry Card . 



News&Views 

ADAPTIVE COMPUTING 

On-Line-Access Services 

The IMS 3250 (see "Make 
the Right CPU Move_: 
December 1992 BYTE) 
For several years InternaInconsistent for the Blind 

F or more than a decade, the on-line world has been providing 
megabytes of in formaLion to thousands of blind computer 

use rs. Speech ynthesizer , imerfaced to personal computers, 
can read ASC II tex t as it scrol ls onto a video monitor. But bl ind 
users' easy access to on-line in formation may be drying up as ma
jor providers. sw.: h as America Online and Prodigy, require users 
to have GUL 10 acces their on-line services. 

GUI systems arc typically difficu lt for the blind to operate, 
and few on-line-service providers :eem to be aware that vision
impa ired users may wind up as road kill on the infonnation high
way. For example. Ameri ca Online is currently not use r-friend
ly for visually impaired consumers who use Windows-based speech 
or braille-output systems. although the company says it is inves
tigati ng remedies for thi s si tuation. 

One so lution to provid ing access is to construct GU ls that the 
blind can operate effectively: another is to offer parallel ASCU or 
GU I interface so that user can se lec t the one tha t· ~ best fo r 
them. Cybcri a Comm unica
tions (York. PA, data: (7 17) 
840- 1444; voice: (7 17) 840
0139) has chosen the latter 

route for its on-line service. The 
company offers subscribers a va
riety of services. When users log 
into Cyberi a, for example. they 
can choose from three interfaces: 
nomial emulation, graphical RlP 
(Remote Image Protocol) emu
lation, and Easy Access for the 
Blind emulati on. When a user 
chooses the th ird interface, all 
graphics are stripped , and the 
menus are presented in a format 
that 's easil y readable by various 
screen-readi ng devices. 

tional Meta Systems ((310) 
375-4700) has been working 
on a RISC chip that can emu
late x86 and 680x0 proces· 
SOJS at competitive speeds. 
The company says the de
lays are partlydue to a need 
to improve the chip's 
speech-processing capabili· 
ties. The 3250 will target the 
hand-held market and sell for 
about $80 in volume when it 
snips, which is slated for the 
middle of this year. 

Other on-line services , such as BIX. CompuServe. Delphi , 
and GEnie, offer text interfaces that are suitab le fo r the blind 
community. Vision-impaired users want to ensure that the ASCU 

option is kept open. "The trend towa rd the 
GUI is a disturbing development. because 
reli able access to these interfaces just isn' t 
here yet." says Brian Chari on. senior com
puter instructor of adaptive equipment al 

the Carroll Center for the Blind (Newton, 
MA ). ' 'The blind are not against the devel
opment of the graphical user interface. but 
we arc firmly against the de ve lopment of 
any interface that doesn't work with speech, 
braille. or screen-magnificati on system ," 

Cyberia provides three different interfaces for he adds. The point is to produce a GUI that 
users to access its services, Including ones for 

can work for both the sighted and the blind blind users and users of communications 
programs that support RIP. alike. -Joseph J. Lazzaro 
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Nothing Supports Your Printers Better Than HP JetDirect Print Servers. 
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NEC NEWSCOPE 


We have four models \Ni th DX2 50Ml-Iz 
NEC VERSA™NOTEBOOKS: CPUs, 4MB sys tem memory and up to 

340MB of disk storage. The Versa V 
THREE SERIES MEET ALL NEEDS Series features DoubleTimeni technol

N
otebook computers have be


come a must for professionals 


on the go. They now account 


for a quar ter of all PC sales. NEC offers 


three seri es of high-quali ty Versa note


books tha t fea ture unmatched flexibil 


ity for upgrades and expansion. 


Our top-end Versa M Series is de


signed for mobi le professionals. It 


combines powerful computing w ith 


multimedia capabilities. High-speed 


processing power is provided by DX4 


?"'M Hz or 100MHz CPUs. We offer 

twelve models w ith 8MB RAM and up 

to 810MB of disk storage. Color dis

play options include a 9.5-inch TFf 

screen w ith 16 mil lion colors or 800 x 

600 resolution. For effective presenta

ti ns, the Versa M offers 16-bit stereo 

sound, bu ilt -in mike and high -fidelity 

speakers. 

Our V rsa V Series offers outstand

ing notebook per formance and TFT 

co lor screens at an affordable price. 

ogy with a second battery for 6 to 10 

hours of on-the-road computing. 

Back at the office, the Versa V becomes 

a fu ll-featured desktop PC with our 

Docking Station 1}.1 Tl 

The Versa S Ser ies is designed es

pecially for those w ho need to travel 

l ight. Our high -end, 9.5- inch TFT color 

model w ith 260 18 hard disk weig hs 

only 2.3kg. It measures 27G(W) x 212(0) 

x 42(H)mm. Five models are available 

wi th SX 33MHz or DX2 50Ml-Iz CPUs, 

and 4MB RAM . 

All rr.1Ccmarks arc propt..•r.y of their 1\.·..,·p L•cti\ '!..' holders. 

C&C fo r Human Potential 



Updates on the scope and depth of NEC technologies 
Number 1o4 

charac ter, 4- li ne LCD screen. Both the 
PROMOTING P7 OFFERS display and key pads are illuminated 

for nighttime use . 
SDH NETWORKS 40HOURS OF Speech is loud and clear. 

The P7 has a microphone which 
WORLDWIDE STANDBY TIME filters out peripheral 

East network connecting Copenhagen, 
SMART, COST-EFFECTIVE PABX St. Petersburg, Moscow and Khaba 

N
etwork providers around the 

world are rapidly introduc

ing digital ne tworks based on 
the Synchronous Digital Hierarchy. 

EC offers a comprehensive line of 

SDH fiber optic transmission systems 

and microwave radio systems. We are 

working with network providers in 

many countries to plan and implement 

opt imu m SDH networks. 

NEC has started deli very of 155

Mbps SDH microwave radio equip

ment for the Novosibirsk-Khabarovsk 

link spanning 4,500km in Russia. The 

link is part of the grand Europe-to-Far 

0 
ur new P7 cellular phone is 

optimized for business users 

who demand a whole day's 

service and don't wa nt to carry spare 

batteries around. 

The P7 offers 40 hours of standby 

and 135 minutes of talk time with a 

standard battery. It gives users an ex

tra margin of security and el im inates 

power problems around the clock. 

The P7 offers all the essential !'unc

tions of a high-end ce ll ular phone. lt 

fits snugly in you r palm and weighs 

only 250g. It's easy to use. It has a 40

noise and a concave 

earpiece that lets you 

hear the caller, not 

the pass ing traffic . 

A retractable, flexible 

antenna ensures ex

cellent reception. 

You can easily 

convert the P7 to a 

car phone with op

tional car kits. They 

include a cigarette

lighter adapte r, 

a hands-free kit and 

a 3W booster. 

rovsk. EC SDH microwave systems 

will also be used in trunk routes 

extend ing 2,000km in Sweden. 

Recent orders for our SDH fiber op 

tic transmission systems (FOTS) have 

come from network providers in Brazil 

and Mexico, and the national railway 

of China. Our FOTS will be a nerve 
center in a trunk line of the projected 

2,500km railway between Beijing, 

Ch ina and Kowloon, Hong Kong . 

In the US, a leading long-distance 
carrier has chosen our 2.4Gbps 

SONET FOTS to connect major Ameri

can cities . NEC wi ll al so supply FOTS 

and advanced network management 

systems to a regional Bell company. 

T

he NEAX7400 !CS* series is a 


new generation of PABX sys


tems for voice and data. lt 


features a unique architecture - distrib


uted access to a cluster of telephones. 


Conventional PABX 

systems make direct 
access to each telephone 

they serve . This requires 

as many connecting 

cables as telephone sets. 
NEC's new system uses 

on ly two pai r cables. 
They carry 2Mbps of mu!

tip lexed data fo r connec

tion with a Distributed 

•Nameslsp<.~cs vary,1 in Bruz1l and rhc USA. 

Access Un it. The DAU provides infor

mation for up to 30 telephones. 

Distributed access greatly reduces 

cabling costs and duct-space require

ments. Users can add or move tele

phones with unprecedented ease. 

The DAL system offers an efficient 

response to the needs of work groups 

by connecting clusters of analog or 

digital telephones. 

Our new PA BX systems come in a 
variety of modular, upgradeable mod

els supporting up to 23,552 ports. 
All offer over 500 service features, in

eluding integration with computers 

and access to IS O . 

NEC 




News&Views 

INTERNET COMMERCE 

The Next On-Line Wave 

O n-line se rvices are re

sponding to users· enor
mous demand for Internet ac
ccss ibi lit y by incorporating 
Internet access and tools as fast 
as their engineers can bri ng the 
connections on-line . As a re
sult. Delphi ((6 17) 49 1-3393) 
has proclaimed a new identi
ty: Delphi Internet Services. 
America Online ((703) 448
8700) recently anno unced it 
has become the most popular 
Internet service provider. And. 
by the time you read this arti
cle, CompuServe ((6 14) 457
8600) should be letting its com
mercia l customers connect to 
the Internet via its Frame- et 
frame-relay service. 

But in addition to heightened 
interest in Internet access , In 
ternet users also want to access 
on-li ne services, these compa
nies say. CompuServe, for ex
ample. whi ch al ready offers 
E-mail. access to senet news
groups, FTP, and, by early next 
year, fu ll Telcnet services, also 
has a home page on the WWW 
(World Wide Web) (see HTTP: 
//www.compuserve.com) to in
form Interne t user · abou t its 
services . The company says it 
wi II sell WWW services to other 
companies early this year. 

CompuServe won' t disclose 
what its precise pla ns are, but 
the company may possibly be 
working on a combined inter
face to both CompuServe In 
formation Services and the In
tcrnet. Such a front end would 
combine a Mosaic-like WWW 
viewer with the functionality 
of its CIM (CompuServe In 
format ion Manage r) family of 
fro nt ends. 

AOL also plans to install a 
WWW server that will let In
ternet users access portions of 
AOL for free as well as down
load AOL software and mem
bership kits. Because the new
est version of AOL's end-user 
software lets you use its Win
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dows and Mac front ends with 
Telenet connections to access 
AOL, this approach may prove 
quite successfu l. 

Delphi is being the most coy 
about disc losing its plans for 
the future . At press time. Del
phi , which was the first major 
on-line ervice to offer a wide 
va riet y of 1nternet services. 
would on ly admit that 
1995 wi ll see a mul ti
media Delphi inter
face that will prov ide 
users with full access 
to all lnternet tools, in
cluding the WWW. 

Prodigy ((914) 448
8000) and GEnie 
((30 I ) 340-4000) lag 
behind the others in 
th e Inte rn et feature 
race. Prodigy only re
cent ly added Usenet 
newsgro ups to its a rra y of 
wares. GEnie will offer a full 
plate of Internet services by the 
beginning of thi s year. includ
ing FTP, Gopher, W AlS (Wide 
Area Information Service), and 
outbound Telenet. 

Prodigy. however. after be
ing the least Internet- frie nd
ly on-line service for years. is 
com ing on strong. In Novem
ber it launched AstraNet, an 
indepe ndent on - Ii ne se rvi ce 
ba ed arou nd WWW servers. 
Astra et, which is located at 
www .astranet. com, wi 11 in 
clude info rmation provided by 
the current Prodigy team and 
other companies. Prod igy ays 
it will release its own WWW 
browser thi s year. 

As th e on-line traffi c in 
crea es, engineers working at 
on-line services may find their 
systems stretched to capacity. 
In times of fai lure, users who 
have come to rely on these ser
vices for their bu ine swill be
come impatient, much as they 
did when CompuServe experi
enced difficulty with its E-mail 
las t November. -S. J. V.-N. 

. · fnstead, ifs the name of an object-oriented file acceS1 library for a;J2, W111
iloWs; and Windows NT that cWd probably giet away with calling itsel a full. 
fleilged object-«iented database engine. 

Gamelon, which is available from Menai (Menlo Part<, CA, (4151 853
6450) views a lie as a collection of obiec;fs. Consequently, your prog1am 
doesn't rnaneuw!I' throUgh a file by temng Gamelon samelhilw like, "Advance 
Uie file pointer 400 bytes and read 12 bytes." Instead, the caO kioks more 
like, "Advance the file P!iner three oije(.15 illo the file ... read the folowq 
9bject." Those threeo!Jjects could be IJterally anything. That's tl)I! beauty 

ofGamelon. 
Objects that can be found 

within a Gamelon file fall 
!>roadly into one of two cate
gorie$: ~ objeds arid ag .
iirePte objects. A: data ·~/,:; 
jectlii a '*'lflle obi!!d~it tan 
bean integer, aftoating.point 

number, or a stri.i;ig. Howev
er, the word simple might be 
misleading; a data object 
could also be a111.08'.,or a 
data Sbucture (In the' ~ · 

of a C struct I I data typel. An 
~objectlsmi object con

tainer that holds sSnple objects and/or other aggregate objects. 

~'s eq~ of a file pointer is a ciµsor, a kind of roving point

~ ~r. ~ keeps track of~e object In the file that ypur program is . cu~~ 
., accessing. Unlike a slmpkl file pointer, acursor can point at an ~ : 

object as easiy as it can point at adata object. Consequently, manipulat
ing aggregate objectS is as simple as manipulating data objeds. If you 
move thecursor to an aggregate object (that contains, say, 400 other of>. 

· jectsl and Issue ~·s equivalent of a ,de1 e te C ) function can, the 
·entire aggregate objec;t-members and all-is gone. 

The NT version of tile Gamelon 6braiy ($4.951 arrives as a coDection of 
.header: files, a.DEF file..a DU, and uti&ties. The files provide al the linkage 
you need to hook your program Into the DLL (where Gamelon IM!SI, so 
add;,,g Game1on to your program 1s rea11y i!JSt amatter of~ the prop

. ~· files Into your~ Currently, Galrielon provides Interfaces forC and 
C++. Gamelon is thread-safe, so yoU'U have rio l!f'Oblems running it from a 
mUltithreaded progr;inL . 

I found the browser to be the most worthwhile utility included. It allows 
you to explore existing Gamelon data files as well as create new ones. The 
~also lets you manipulate~and~ objects; you can In
sert, delete, and modify them, as well as move the cursor through a file ei
ther by clcldng on naviga!joi1 bullDns or by sin.,ty pointingto the object you 

wantto focus on and clcldng the mouse. 11iis iS handy for makingsure that 
your Gamelon-based ~create the file structures that you intended 

·them to create. 
Gamelo'1 even provides locklng and transactlonlng. Possibly the:onty 

thing keepl'1B it from bei'1B an object-oriented DBMS Is the lack of an in
deiing capability. 

www.compuserve.com


Blasts from the Past 

DENNIS BARKER 

A s we approach our twentieth year of publishing 
BYTE, we ' ll be looking back at highlights from 
two decades of covering the PC revolution. 

Second annual BYTE Awards. 
Things we thought excellent 
from '89 included the 486, for 
wh ich we made the daring pre
diction: ' ·we see great poten
ti a l" ": Apple's 32-b it Quick
Draw: Xircom·s Poc ke t 
Ethernet Adapter: Wingz: OSF 
Motif; th e Texas Instruments 
Graphics Architecture: Phar 
Lap·s Virtual Comrol Program 
Interface: and Electronic Arts' 
S llldio/I pai nt program. Only 
o ne co111putcr made the best
of- the-yea r list: the Mac Tlci 
- " the biggest ju111p in pro
cessing performance for a Mac 
si nce th e Mac II was an
nounced." 

Strange LittleBeastie of the Month 
Tile Portable Mainframe 
from Opus Systems: a 
$14.000 386SX·based 
lunchbox with a Motorola 
88000 card slotted in . The 
88K zoomed along a 21 
MIPS but because the 
thing was plugged into an 
AT slot, throughput was 
throttled. Good for running 
big spreadsheets, but not 

~ for conducting 
experiments In 
fluid dynamics 

d./:::> in your hotel 
· · room. 

The Next Cube had been an
nounced more than a year be
fore, but it wasn' t umil mid- '89 
that we actually could get a pro
duction machine for testing. and 

then a few more months to get a 
less buggy operating system. As 
a concept, we liked Mr. Jobs's 
onyx box. especia ll y the soft
ware and deve lo pment too ls. 
"but the cube docsn 't make it 
as a multiuser 
Uni x system:· 
Man. are we 
glad we didn ' t 
call it ··insane
ly great." 

Microsoft and IBM, hoping to 
make everything perfectly 
clear, ca lled a press conference 
to de fin e the ir operating sys
te m intention s . Wi ndows 
would be tailored for PCs wi th 
less than 2 MB of RAM, sa id 
IBM" s Jim Can na vino. OS/2 
1.2 would be fo r 3-M B ma
c hine-. sa id Microsoft' s Bill 
Gates, and OS/2 2.0 wou ld be 
for luxury systems. According 
to Cannavino. Windows would 
never be a server platfom1. and 
it would never have the fancy 
fea tures of OS/2. like multi 
threading, distributed process
ing. and long fil enames. 
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Years Ago 
in BYTE - ~~ 

You can tell now that the pre
ceding year had been the Year 
of the Mac Debut. This issue 
was full of Mac-rela ted art i
cles, including features on Mi
croso ft Mac BASIC ve rsion 2 
and "The Visual Mind and the 
Macintosh." which ex to ll ed 
MacPaint as a too l fo r visual 
thinking. 

from the UK 
Dick Pountain reported on 
the Amstrad CPC 464. Am· 
strad targeted its new Z80A· 
based system for use in the 
home, where most comput
ers were used for "playing 
games or learn ing program
ming." The CPC 464, with 
its 8Ckolumn screen, 
··neat" operating system 
from Locomotive, and sup
port for CP/ M and DOS, ap· 
peared to be a business 
and a pleasure machine. 
With a color monitor. it sold 
for £375 - a deal, consid· 
ering color monitors sold 
then for about £300. 

We interviewed Steve Wozni
ak. The Woz spoke ca ndi d ly 
ab o ut mi s takes ppl e had 
made wi th the Apple Ill. '·We 
made it very difficult for any
one to get access to the ins ides 
of the machine . ... We closed 
that machin e up to w he re 

so mebody could 
have a very dif
lic ult time find 
ing out how to 

add their own 
1/0 drivers . .. . 

We made it very difficult for 
outside deve lopers instead or 
providing all the information 
as we did with the Apple II. " 
Some fo lks are still us ing Ap
ple lls. When was the last time 
you saw someone using an Ap
ple fll? 

Our West Coast bureau re
ported from Unix Systems 
Expo, in L.A., that Uni x was 
s ta rting to appea r o n PCs. 
Amidst all the minicomput e r 
products. Xenix was running 
o n IBM PCs. Tandy Mode l 
I 6Bs. and Apple Lisas. Our re
po rter lamented the preferen
tial treatment given attendees 
of a men 's fashion show go
ing on at the sa me time. The 
fash ion people got free park
ing al the con ven ti on ce nter 

and free passes to th e U ni x 
show. The Unix crowd didn ' t. 

Domesticated computers. 
Along with Steve Ciarcia's in
structions on building a home
control console. we ex plained 
how you could use a micro
computer to manipulat e th e 
lighting in your house, run the 
fu rn ace . dial th e phone. and 
sustain marital bliss (No, wait 
- .rnswi11111ari1al bliss is in an 
upcoming issue ). 

sof Utis writing, the state 
of the art in personal computing 
is such that the user is king. It is 
possible to enter acomputer 
store and witness the operation 
of atypical modem system, II} it 
out, then purchase one just fike it 
to take home." 
- Carl Helmers editorial, "The 

Era of Off-the-Shelf Personal 
Computers Has Arrived" 

lime was more expensive then. 
Mountain Hardware advertised 
its Apple C lock. for the 
Apple If. It kept time in 
I-ms inc re ment s a nd 
came with software for 
ca lendar and c lock rou
tines. But the board cost $ 199, 
and it took up a whole s lot. 

Programming quickies includ
ed li stings for a checkbook bal
ancer written in Pasca l and a 
program in C BASIC that 
wou ld g ive yo u th e Fre nc h 
equival ent of an English word 
and vice versa. 
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INTRODUCING THE WORLD'S FASTEST MID-RANGE WORKSTATIONS. 

THE ALPHASTATION FAMILY. 


Why mi nce words? Th e work- Of course, each AlphaStation also low ru nning costs, 

stations in our new 64-bit runs UN IX~ W indows NT'" :rnd you '11 appreciate their 

Alph:iStation'" family blow right by Open VMS'" operating systems, and 3-year warranty. 

32- bit machi nes .These three.: pow- gives you the openness of the ncw As for va lu e.:, check the specs. 

erhouse start at 166 MH z and go industry-standard PCI bus. They ·peak vo lumes. Yo u'll see 

up fro m there . T hat's more than And if yo u like reliabi li ty and these aren't j ust the world's fastest 

enough juice for se rious numbe r- mid- range work tations. 
Al,MaSu.no• ALrMASTAnor A1ruSunow 
200 4/166 200 4/lll 400 4/21) 

crunching apps, sizzling 2- D and bClOSHI D1."1ktor IJ<~ktop M mHo\\ ' r They're al o within yr pre rnge. 
C11 r Srno 16<>MHz 233MHz 2.\JMH1 

SPIC10T92 IW .i 157.i 157.i3-D graphics, M CAD, ECAD, Ca ll yo ur Digital Business 
SPIC,.92 134.S 183.9 163.'J 

X-93 11.93 15.IJ-l 15.U4 
mapping, you name it. All of wh ich Partncr o r 1- 800-D IGITAL.

1/0 S1on 2P ll lSA 2 l'Cl/ ISA 2 l'CI 
I !SA 1 ISA J ISA. 11•r. 111SA 

Mu 1/ 0 1 32MU/\l~i: \ 3~MD/~cc 132Mlll «.·rmakes them the best pr ice/ perfor-
Mu Mu1ou 1'12Mll 11J:!Mtl l'J2 ~1ll 

Mu I•'·
StOUH 3.15GB .U5Gll ~.4Gllmance bargains on the market. 
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Track and manage lhe 
producilon. lnventon and use 
of materials In addlilon to the 
management of labor. eoulpment
and olher resources. 
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and easily to anticipate and avoid 
cosily pro1ect delays. 

Change prolect views 
ID see WBS or PERT 
charts showing
dependency ilnks. 
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State·oHhe-art graphics
and reporting capabllllles
make your data easier 
to understand. 

11 PERT Charts, was Structures And 

Comparative S-Curves Get You All Excited,


This Will Really Spin Your Hard Drive. 

Serious project managers need software that's as serious about the job 

as they are. r\nd that sof'tware is CA-SuperProject'. 

Powerf'ul yet nexible, SuperProject is sophisticated enough to renecr 

your work environment and is incredibly easy rouse. 

iv\odel your projects realistically wi rh effort-driven tasks, date con

straints, large capacities. to-the-minute scheduling. nexible progress 

tracking, auto acmals. re-scheduled remaining effort and strong multi

project management. 

Manage resources and costs efficiently with multiple calendars, 

availability and rate tables, efficiency factors. shifts, overtime. 

materials management, advanced leveling. rate overrides. fixed and 

overhead costs. cost accounts and cost/ schedule reporting. 

Understand. report and present your projects effectively using four 

unique outlines \\'ith integrated Gantt and histogram charts. crosstabs, 

PERT and WBS charts, S-Curve and other cost charts. full customiza

tion with unlimi ted saved layouts and 90 user-defined fieldsand formu

las. all in an intuitive vVYSIWYG environment. 

can 1-eoo-225-5224. DeoL 62500, For More lnlormalion. 
CA-SuperProject for the serious power user. You'll wonder how you ever 

managed withom it. 

New CA-SuperProiecra.o

GoMPUTER. UNIX Windows OS/2 
J'ISSOCIATES ~ t\"tnru1cr ..i.s::,'-iates lrumati.vial. ln.:..CttCC1Tip.iti.!r :'.S....'-'.iatcsl'\lza. ls!a'liia.. ~Y 117&.:;.it'\.'\1 

Software w pcrior by d,,.;gn. :\ !I pr..."*\luc1names reft.,.-~iKed hen.in arc tra.1crnarks 0f 1hci r respe-.:-ti~~ c0mp.1n~
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Creating Life 

in aComputer 

ANDREW SINGLETON 

A 11i fi cial li fe (AL) bu rst on the scene as a sc ience, a technology. a philos
ophy, and a group of personaliti es during the li rst AL conference in 1987. 

Now, with Claus Emmeche's book Th e Carden in 1/ie Machine, we have a con
cise gui de to all the va rious threads. tied together with Emmeche·s own phi lo
sophica l analysis. 

AL researchers ex plore .. the biology of the possible." They believe th at we can 
use computers to ex plore the world not of BL (biologica l life) but of many pos
sible alternati ve life- forms. They defin e life not by it s materi al substance but by 
its organi zation, which can include the patterns of information in a computer. The 
researchers believe li fe in all its fo rms has mechani sms for processing energy and 
in formation that emerge from some fundamental order in the universe. a new nat
ural law that shapes those forms out of chaos. 

Lf life can have alternate fo rms, what is li fe? Wit h that question, we plunge into 
the zoology of AL, including its hi story. its technologies. and its personalities. al l 
in onl y 166 pages. We lea rn about exobiology, biochips, artific ial chemistry. 
genetic algorithms, animals, ce llular automata. computati onal ecology and ther
modynamics, the edge of chaos, and the ri ddle of morphogenesis. 

The history lesson begins with Aristotle. who proposed "psyche ... the fo rce that 
gives animals independent moti vations. and continues through John von Neumann . 
who drew up a detailed plan fo r a "se lf-reproducing automaton.'' Emmeche in
troduces biologists such as Loui s-Jean-Mari e Daubenton. C. H. Wadd ington. 
and Jay Gould . We meet Tom Ray, creator of evolving AL creatures, and Chri sto
pher G. Langton. the organi zational fa ther of AL. author of the ··seven com
mandments.. of AL, and originator of the ..edge of chaos .. theory of computation. 

We see the influence of Stephen Wolfram, who ex plored the space of ce llular 
automata. and Edward Fredk in , who believes the universe is a cell ular automa
ton. We get a quick explanation of the evidence behind Stuart Kauffm an's claim 
to have fo und mathemati ca l principles fo r the organi zati on of life. and an even 
quicker rev iew of John H. Holl and·s geneti c algorithms. 

This book docs not require a knowledge of computer science. The description 
of cellular automata and the game of Li fe recounts how John Conway's lirs t ex
periments in volved mov ing di shes around on hi s fl oor tiles . To his in fi nite cred
it , Emmeche does not oversim plify the science or the phi lo ophy that he is de
scribing, and his paraphrase of technica l points is accurate. 

Emmeche writes that AL research is a shadow world that exists mostly in 
theories . They won' t bring fonh a sl imy snail or a ni ghtinga le. As a biologis t. 
Emmeche has come to terms with the capabilities and limitations of AL in rela
tion to his chosen fi eld. But he stops short of exp loring the larger cu ltu ral and eth
ical implications of AL. 

AL imitating BL relies on bottom-up evolution. BL starts with relati ve ly sim
ple organisms and builds more complex behavior th rough evolution and emer

gence. Thi s principle, applied to the creati on of Al, is th e 
mo ti vat ion fo r geneti c pro

gramming. Starting 
with thousands of 
si mp lc, ra ndom I y 

ge nera ted pro
grams. geneti c pro
grammers attempt to 

cull out the ones with 
useful behavior. They 

BANDITSINCOMING 

WARPLANES: MODERN FIGHTING AIRCRAFT 
(Maris Multimedia, Ltd., London, U.K.,J $69.95 

A s " the ult imate encyclopedia of mili 
tary aircra ft and av iatio n" fo r the 

1976- 1994 period. this CD-RO M doesn' t 
quite li ve up to its bi lli ng. For those in love 
with pl anes , however, it 's a good start. The 
disc has aircraft and weapons data, a history 
secti on, a three-p lane fl ight simulator, and 
coverage or many conflicts . 

Planes are the heart of rh i. CD- 530 air
craft fro m around the world, most with pho
tus and abou t 20 percent with video cli ps. 
There is reasonably rnmplete information on 
each plane's history and spec ificati ons but 
the photos (a maximum of two per plane) are 
disappointing. Often. you can' t tell what the 
plane really looks li ke. There arc no photos for 
several far-from -secret aircraft , such as the 
F- 16X L. It appears the pu bli sher assembled 
these pictures hu rried ly. wi thout much at
tempt to select good images. 

The video clips. disp layed in a 2- by 3
inch window on a 14- inch mon itor, show 
mostly takeoffs. Image quality is fair. Overall , 
the video acids little value. 

The fl ight s imul ator lets you "1 il ot" a 
Ru ss ian SU -27 fi ghter. a C-130 Hercules 
transport. and an A- I 0 Warthog ground at
tack plane. It 's poorl y documented, and some 
controls seem backward- lel't-arrow key to 

bank right, and vice versa. 
The co nfli cts sec ti on 

cross- references planes , 
airfields, and so on for the 
co ld war in Europe , the 
Arab- Israe li conflict. and 
the Gul f War (U.S. Navy 

and joint RAf/coalition operations). Its history 
l'ea1ure shows a shadowy map: when you cbck 
an on-screen button. event captions appear 
in chro nological orde r. with lines 10 show 
where they occurred. When the screen gets 
full. it clears and moves to the next time pe
riod. It ' s no1 very i111ercsting or info rmative. 

All in all. th is disc tries to cover too much 
ground. Lim ited to plane facts. with better 
photos. wou ld have made this a treasure trove 
!'or the aircra ft enthusiast. As it is. it" . area
sonably in-depth reference on many planes 
and weapons. - Russell Kay 
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NAFTA Is 1,100 Pages Long. 

lndexicon Created An 


Index For It In 10 Minutes. 


Indexing used to be a long, difficult procedure. Not anymore. 

Introduci ng lndexicon-the first automatic indexing program, 

the first to understand the structures of the English language. 

At the cl ick of th e mou se, lndexicon reads through a 

document, locates key terms and phrases, and generates a 

back-of-the-book style at a rate of up to 50 pages per minute! 

If you 're spending any amount of time manually indexing , 

l nde xic on can pay for it se lf t he f i rst time you use it! 

On ly $149.99. Call 1-800-943-0292 to order. 

(If not comp letely satisfied after 30 days, return fo r a full 

refund!) Plus, act now and get LexEDIT FREE! (A $50 value !) 

W ith LexEDIT you can tail or specific lexi 

cons before you run the lndexicon program, 

for perfect indexes everyt ime! Available for 

W indows versions of MS W ord 2.0, 6.0 and above, 

Word Perfect 6.0 and above. Call for other platforms . 

Coming soon! lndexicon for the Macintosh. 

To index NAFTA, we used lndexicon for WP/WIN on a 486/66 M H z. 

ICQN Q y EX 7448 W. 78lh St. • Bloominglon. MN 55439 
Phone: 6 12·943·0292 • Fax: 612·943·1087 

ICONOVEX@Delphi.C orn or Compuserve: 7•064,440 
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apply a genetic algor ithm to se lect the best candidates, mod i fy 
them with mutation and cro - over (or mating), and create a new 
populati on of candidates. A refined version of thi s process might 
bui ld up software with powerful capabi lities. At the very least, we 
know that a sim ilar mechanism can y ield surprising results in 
the realm of BL. 

Where philosophers blaze a tra il , engineers follow with paving 
equipment , and nobody ha heavier machinery than John R. 
Koza. His book Genetic Progra111111ing weighs in at 800 pages and 
contains data from hundreds of experiments. Each experiment 
required runs from several hours to severa l days on an aging 
Lisp machine and includes its own stati sti cal charts. 

The book contains an introduction to genetic algorithms and a 
thorough explanation of the mechanism for applying a genetic al
gori thm to generate S-exprcssions or Lisp expressions. The ap
pendix contains the complete listi ng in Lisp code of a simple 
geneti c-programmi ng system and several other too ls. The refer
ence material is complete enough to teach you how to do genet
ic programming and reproduce many of the experiments. 

Koza is a pioneer in the fi eld of geneti c programming. and he 
has faced a number of skeptics. The idea of randomly combining 
computer routines does sound crazy to anyone who has faced 
the difficul ty of debugging even a carefully constructed rout ine. 
His book includes a sometimes plodding attempt to j usti fy genetic 
programming as a systematic and widely appli cable method. 

The book starts w ith two claims. One, that many problems 
can be cast "as requiting the di. covery of a program that pro
duces some desired output when presented with particular in
puts," or program induction. Two, that genetic programming is an 
effecti ve way to do program inducti on. The book then presents a 
wide variety of problems and demonstrates how to set them up as 
program- induction problems. 1 n finding and seuing up these 
problems, Koza shows rea l ingenui ty. 

I-le solves classic contro l problems, such as cart balancing, 
and introduces di versions li ke the optimal feeding strategy for a 

Addison·Wesley 
ISBN 0-201-S2S71-2 

THE GARDEN IN THE MACHINE 
Claus Emmeche 

Princeton University Press S36.75 

ISBN 0-691·03330-7 


$24.95 GENETIC ALGORITHMS IN SEARCH, 
OPTIMIZATION, AND 

GENETIC PROGRAMMING MACHINE LEARNING 
John R. Koza David E. Goldberg 
MIT Press Addison-Wesley 
ISBN 0-262-11170-5 ISBN 0-201-15767-5 
560 $48.50 

GENETIC PROGRAMMING 2 
GENETIC ALGORITHMS (FOURTHJohn R. Koza 
INTERllATIONAL CONFERENCE)MIT Press 


ISBN 0·262· 11189-6 
 Richard K. Belew and Lashon B. 
Booker$45 
Morgan Kaufmann 
ISBN 1·55860·208-9 ADVANCES IN GENETIC PROGRAMMING 
$44.95Kenneth l. Kinnear Jr. 


MIT Press 

GENETIC ALGORITHMS (AFTH INTIRNATIONALISBN 0-262-11188-8 
CONFERENCE)

545 
Stephanie Forrest 
Morgan KaufmannARTIACIAL LIFE II ISBN 1-55860-299-2 


Edited by Christopher G. 

544.95Langton, 

Charles Taylor, 
J. Doyne Farmer, 

and Steen Rasmussen 


mailto:ICONOVEX@Delphi.Corn


THE MOST COMPREHENSIVE REVIEW 
OF REMOTE CONTROL SOFTWARE 

somVARE OVERALL PROGRAM 
DIGEST RATING E\/AlUATION 

**** Rcachout 
8.5 Remote Control 

*** 7.5 Close-Up 

*** 7.3 Norton fucANYWHERE 
1.0 or Windows 

*** 7.3 
Carbon Copy 
for W indows 

Remote Control Software. 
Rated #1. Over and Over 
and Over... 
~}Overall11 ~ Evaluation 

~}Overall11 ~ Power 

~}Overall11 ~ Usability 

W} Performance 

W} Versatility 

~}Ease of1 ~ Learning 

W} Ease of Use 

STORAGE & COMMUNICATIONS 

120 I 19th Place • Vero Beach, FL 32960 U.S.A. 
Phone (407) 770-4 777 • Fax (407) 770-4779 

The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply "the best 
program in the .. . evaluation." It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest's June '94 issue, National Software Testing Laboratories wrote: 

NSTL recommends ReachOut Remote Control for its excellence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers' general usability evaluation. 

The recommendation confinns the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and lnfoWorld. 

But why not judge for yourself? \l\Te will be happy to send you 
more information on the NSTL report. Better yet, take advantage of 
our 60-day money-back guarantee and order your copy of ReachOut .
today. Call 1-800
677-6232 ext. 214 
for your nearest 
dealer location. 

Before you know 
it, you'll be using 
ReachOut. Over and 
over and over. .. 
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by Copia 
International Ltd. 
Wheaton, Illinois 60187 
800/689-8898 
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If Software 

Is Good, 


I 's Good Enough 

To Steal. 


Call 0 0-841-13 16 to find 
out how this device protects 
your software and your profits. 
• No Programming 
• Nothing New To Learn 
• Stand-alone and Network Protection 

SOFTWARE ;/-.--'--.. 
SECURITY <-~_ ' 

6 Thorndal Circle. Darien. CT 06820-5421 (203) 656-3000 

Software Securi ty Internationa l Ltd 
+44-JOI 1784-430-060 

PEABODY, HERE ... 

WITH THE 

FAX-ON-DEMAN 

SYSTEM THAT 

WONT SET You 

''WAY BACK.'' 

As a recognized authority in the fields of technology 
and history. it is no surprise that COPIA has asked me 
to say a few words about their FaxFacts product. 
After all. we are both best of breed. 

• Retrieve Info via fax/voice • Fax Broadcast/Fax Mailbox 

• Expandable to meet your needs • Fax from any Windows program 

• U.S. Patent holder for same • IVR provides realtime queries 
call fax delivery • Credit Card charge per fax 

TRY THIS DEMO: 
708/924-3030 

DOC. NO. 889812 

~ w 
RHET OREX 
S M A RT Oevefooof 
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li zard . Through this all. it is apparent that genetic program ming 
can so lve only simplified problems. In an attempt to so lve more 
difficult and more realistic problems, Koza introduces the idea of 
Automatica lly Defined Functions. or ADFs. These arc evolved 
subroutines, which add a more complex. hierarch ical struclllrc to 
the evolved programs. ADF are the subject or a second weighty 
tome entitled Genetic Prugrt1111111i11g 2. 

I t exp lores the application or ADFs in chapters such as ··The 
Bumblebee Problem" and·· Predicti on of Omega Loops in Pro
teins." It examines how ADFs perform as problems gel harder. It 
shows how you can force A DFs to take on spec ialized !'unctions 
and exploit this speciali zation. It looks at ADFs with fixed ar
guments, wi th no arguments, and with an evolved number of ar
gument. . The book demonstrates that ADFs bring more diffi
cu lt problems wi thin reach. although it leaves open the question 
of how genetic programming can be sca led up to produce. for 
i nstancc. a machine-vision system. 

For al l their depth, Koza ·s books are ex tremely narrow. They 
present only one particular mechanism for doing genetic pro
gramming. A J'ew of Koza· s conclusions. like the one that muta
tion is not useful. are wrong. A more expansive view of genetic 
programming comes from Kenneth L. Kinnear"s AdFw1ce.1· i11 
Genetic Progra111111i11g. This anthology of papers from 22 con
tributor hows off the exuberance of the new field. 

Ad1•c111ce.1· i11 Genetic Programming contai ns usefu l work on 
theory. representations, and applications. Kinnear compares 
ADFs to other methods for bui lding hierarchy. Eric Teller shows 
how genetic programming can evolve the use of memory. or 
"mental models ... Frederick Gruau demonstrates how genetic 
programming can be applied to generate embryos that expand 
into neural networks. Peter ordin applies a genetic algori thm to 
generate superl'ast machine-language programs rather than Lisp. 
The book also contain examples of truly practical genetic-pro
gramming applications. Brij Masand used geneti c programming 
to optimize text classification, and Howard Oakley used it to 
produce a useful stack filter for measuring blood flow. Severn! au
thors present approaches 10 image recognition. 

Even if you never have the patience 10 rend academ ic confer
ence proceedings, you shou ld read An(flcial L!fe II . the pro
ceedings of the second conference on AL held in Santa Fe in 
1989. It contains a remarkable concentrat ion of influential and 
broadminded writi ng. Christopher Langton examines the condi
tions that lead to interesting behavior (here ca lled ··ex tended 
transients") in cellular automata and, by implicution. in the cru 
cibles of AL and evol uti on. Thinking Machines founder W. 
Daniel Hilli s adds to the practice or artificial evo luti on with the 
technique of "'Co-Evo lving Parasites." And Robert J. Co l lins 
;incl David R. Jefferson describe thei r "Ant Farm·· experimen ts in 
simulated evolu tion. 

You too can get involved. practical background for those 
excited about genetic programming begins with D;ivicl E. Gold
berg's textbook Ge11 etic Algorit//111.1· i11 Search. Opti111iw1ion . 
w1d Maclii11e Learning. The two Genetic Algorithms books sug
gest some or the several ways that genetic algorithms can be 
applied. Internet mailing Ii. ts ;incl newsgroups track the current 
action . • 

A11drew Si11g/e1011 is pres idem of Creation Mechanics ( D11bli11. 
NH). a s<>ft11'are de1·e/op111ent co111pt111y speciali::J11g in genetic 
progm111111ing.f(1rjinancia/ a11alysis. You can reacli lii111 011 the 
lntem et or BIX at editors @bix.com or at p003C)@psi/i11k. cm11. 

mailto:p003C)@psi/i11k.cm11
mailto:editors@bix.com




lttmi!tj 1994 BYTE Awards 

Power Macs and Pentiums ri val of the year-or at least the one that recei ved the most votes 

Far and away, the biggest vote-getter among the BYTE staff was from our staff-is General M agic's Te lescript. So far, commer 
Apple 's line of Power Macs. Our enthusiasm for these new mod  cial use of T elescript has been limited to AT & T 's PersonaLink 
els w as shared by the buy ing public: Apple has sold more than ser vice, Sony's M agic Lin k personal communicator, and the 
a million Power Macs since their ro llout in March, thereby be maybe-it" s-arrived-by-now Envoy from Motorola. But some ma
coming the leading vendor of RISC system . A naly t predict jor communications companies, such as French T elecom and 
even higher sa les in 1995, w hen owners o f o lder Macs, new Nippon T elephone and T elegraph, . ay they' ll use this language 
users, and some RISC converts snatch up Power M acs. and its intelligent agents as the core of new, smart network s. 

Our voting results also reflect the kind o f year it was for x86- Another important enab ling software th at stood out on last 
sty le desktop systems. You' ll note that there are few of these year 's timescape is M icrosoft 's OLE Contro ls. (We voted it the 
machines in our list of winners. While many o f the PCs th at " most signi ficant technology" as p<u1 of BYTE's Best of Comdex 
came out in 1994 were variations on the theme of faster and less awards last spring.) OLE Contro ls. which combi nes OLE 2.0 
expensi ve-a great theme-none of them 

broke new technical ground. 


Killer Apps? 

What was the piece of software you heard 

about most often las t year? Chicago, prob

abl y. But w hat about shipping software? 

Chances are it was Doom, the gri zzly game 

Jerry Pournelle describes as " heroinware." 

That' s an indication of the kind o f year it 

was in the world of popular software. In oth

er words, there was no killer application. 


Instead, we found the most excellent soft
ware to be outside the realm of mainstream 
and professional applications: T he very best 
work was deeper down, in the world of devel
opment too ls and operating ys tems. Our 
highest awards for 1994 go to platfom1s and 
software techn ologies that w ill enable the 
development o f ground-breaking new prod
ucts and capabil i ties. 

Perhaps the most significant software ar

....................... 


A

CodeWarrior 
Metrowerks 

top-notch multiplatform de
velopment system. The latest 

re lease of CodeWarrior, CW3, 
gives Macintosh and PowerPC 
programmers a wide-sweeping, 
feature-rich toolbox, and it also 
adds spark to the somewhat mor
ibund world of Macintosh devel
opment packages, giving Syman
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How We Picked the Best 
We handle our voting process democratically. 
Every staff editor. as well as each contributing 
editor, is allowed to nominate what he or she 
thinks are the most significant products of the 
year. Being a multlplatform magazine. we are 
not limited by operating systems or CPUs: We 
are free to choose from the entire universe of 
personal computing. 

When considering which products to nominate, 
we use these criteria: Aproduct has to repre
sent a new technology or break ground In terms 
of performance, price, or innovative use of an 
existing technology. Editors can nominate only 
those products that they have actually used. 

After the nominations are in, a ballot Is com
piled. Each voter then picks what he or she 
believes are the 10 best products or tech
nologies on the ballot. Depending on how many 
votes an item gets, It receives an Award of Ex· 
cellence, Distinction, or Merit. 

AWARDS OF ExCELLENCE 


w ith Visual Basic custom controls, wi ll gi ve 
developers too ls for building a new genera

tion of innovati ve programs. 

Ninety-Five Will Be Smokin' 
In some ways, the industry was in a holding 
pattern during 1994, w aiting to see w hat 
would happen with new operating systems, 
such as Windows 95, and new processors, 
such as the PowerPC. The number of prod
ucts that really knocked us out last year was 
dow n from the year before. But the things 
we liked, we really liked. They are signilicant 
techn ologies and products that are go ing to 
change the way we use computers. 

A midst all the spark and sputter of 1994 
there were signs o f a radica l shi ft toward new 
processors, new operating systems, and new 
proto types in software deve lopment. The 
components for maj or changes in comput
ing are now in place. Ninety-five is go ing 
to be awesome. --Compiled by Dennis Barker 

.......................
tee some competition. tools. (See the review "Lively Pic
Live Picture

CodeWarrior ships with Apple tures" on page 1 71.)

HSC Software
Extensions for 680x0 and Power This program always draws big 

PC platforms, includingAOCE(Ap n awesome image-editing pro crowds when it's demonstrated 
ple Open Collaborative Environ Agram, Live Picture uses new at trade shows . You ' ll see why 
ment), Drag and Drop, Quicknme, technology to shorten the time it once you 've looked at it , espe
and the Threads Manager. takes to manipulate photos and cially if you've ever worked with 

At the center of this package other rea listic images . The pro- Photoshop or Picture Publisher. 
is the Integrated Development Live Picture costs $3995; 
Environment, which is typical of that's a lot more than what Pho
all CodeWarrior tools: I.l's small tos hop and Picture Publisher 
and fast , and it does just what cost. but it's peanuts compared 
you expect. The system is flexi to what high-end works tati on 
ble enough to allow every source products, such as those from Sci
file to contain multiple code seg tex, sell for. 
ments- which is particularly use
ful when writing C++ and Mac

Nx586Live PictureApp programs. 
NexGen 

Warrior the package that saved age format (developed by FITS he newest rebel entry in the 
Apple and the Power Macs, since Imaging, of Paris) that gives edit War of the x86 Empire. Nex

Some of our editors call Code gram also uses a new image-stor

T
it has been used by so many de ing software fast access to any Gen's Nx586 is an 80x86-archi 
velopers who are bringing their portion of an image at any zoom tecture processor; it supports all 
applications over to the new ar level. It's also got a slick airbrush x86 instructions. When ru n on 
chitecture. and some nice special-effects the Nx586, programs behave just 
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as they do when they run on an 
AM O, Cyrix, or Intel chip. 

What distinguishes the Nex
Gen chip is its microarchitecture. 
It fetches x86 instructions from 
memory, but in the pipelines it 
executes RISC-like translations 
ofx86 instructions. NexGen calls 
them RISC86 instructions and 
uses them to give the chip Pen
tium-class performance. 

The Nx586 is a fascinating de
sign. It demonstrates that x86
compatible chips don't need to 
replicate lntel"s microarchitec
ture. And its price appears right 
(about $500 in lots of 1000, or 
about $200 less than what In
te l's Pentium currently sell s for; 
of course, that price difference 
cou ld evaporate soon). 

Athough seven motherboard 
makers and four system vendors 
have said they will use the Nex
Gen chip, on ly one Nx586-based 
system has shipped thus far
the Alaris Nx586 VL. BYTE bench
marks show this system's integer 
performance is about 1 .7 times 
higher than that of a 
66-MHz 486, which is 
comparable to that of 
a Pentium-based Gate
way 2000 P5-90. (See 
"NexGen"s Come-from
Behind Strategy, " No
vember 1994 BYTE, 
page 30.) 

As a design, the 
Nx586 is an outstand
ing accomplishment. 
Competing with mighty Inte l in 
the marketplace is another story. 
But if AMO and Cyrix can do it. ... 

....................... 

OLE Controls 
Microsoft 

Componentware is the future . 
Tools that contribute to the 

construction of components are 
significant because they enable 
a sh ift to a new-if you'll pardon 
the expression-paradigm. 

OLE Controls are important 
because they establish a gener
alized component model for Win
dows. In other words, OLE Con
trols will work with any OLE-aware 
application. In the past. VBXes 
(Vi sual Basic custom controls) 
were pretty much limited to Vi
sual Basic. Other development 
tools added VBX compatibility, 
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but only in a limited way, and it 
was something of a hack. OLE 
Controls are more general and 
aren't tied to the Visual Basic ar
chitecture. This opens up a larger 
market for third-party developers 
and also enables 32-bit controls. 
(VBXes are 16-bit on ly.) 

....... ................ 

PowerBook 500 series 
Apple Computer 

Apple gave the popular Power
Book a good overhaul with 

these new models-a good idea, 
considering the competition it's 
getting from IBM 's hot-selling 
ThinkPads and Compaq 's Aero. 

The PowerBook's trackball has 
been replaced with an innovative 
trackpad. "It works much better 
than a trackball for text selection 
and editing, and it's better suited 
for drawing,· says our Mac ex
pert. Tom Thompson. Plus , since 
it has no moving parts, it's less 
likely to fai l than a trackball. 

These new PowerBooks use 
the 68LC040 processor, which 

PowerBook 500 series 

is clocked at 66 MHz. However, 
the rest of the system runs at 33 
MHz, so that's the level of over
all performance that you can ex
pect. Adding a second battery 
extends the length of time you 
can work away from a power plug. 
(BYTE's battery-life tests show 
the machine will run for about 6 
hours on two fully charged units.) 
Or you can fill that space with 
an expansion card or Apple 's 
PCMCIA expans ion module. 

The PowerBook 500 series 
has substantial capacity for more 
memory and large hard disks. A 
built-in Ethernet port boosts the 
machine's network capabilities. 
The active-matrix color disp lay 
used in the upper-end 540c mod
el is excellent. The 520 comes 
with a passive-matrix screen, but 

you can swap in an active-matrix 
version if you want. 

Since its debut. the Power
Book has set the pace for porta
bles. The 500 line continues that 
tradition. 

....................... 

Power Macint osh 
Apple Computer 

With the Power Macs, Apple has 
made one of the smoothest 

technology shifts in history- and 
without forsaking performance, 
price, or compatibility. These new 
Macintoshes deliver plenty of 
horsepower, especially when do

They've got the power to handle 
hungry data types, such as vid· 
eo. They will be able to accom
modate a variety of new operat
ing systems. And they cost less 
than most used cars. The Power 
Macs win our collective praise 
as the most significant comput
ers of 1994. 

....................... 

Telescript 
General Magic 

his communications-oriented 
programming language en

ables the construction of smart 
networks. Telescript gives de

velopers the tools 
they need to build in 
telligent agents and 
distributed networks. 
Eventually, there will 
be tools that allow 
ordinary users to cre
ate tl1eir own agents 

T 

-.."""".....,,__""""'....,,""""'""""""""""""".....,_ _. without programming 
Power Macs 

ing floating-point calculations (vi
tal for working with graphics and 
video). 

BYTE's cross-platform bench
marks show that the low-end 
Power Mac 6100/60, which sells 
for $2200, performs comparably 
to a Pentium PC. And our low-level 
and application benchmarks 
show that the Power Macs don "t 
need to hang their heads in the 
company of other RISC systems, 
either. In fact. in some applica
tions, the 7100/ 66 and 8100/ 
80 can keep up with workstations 
based on DEC 's Alpha chip. The 
Power Macs will get even faster 
as more software houses move 
their programs to native code and 
as Apple ports more of the Tool
box to native code. 

Apple has made some wise 
compromises in design. Cost
savingdecisions. such as the in
clusion of slow RAM , have been 
canceled out by performance
boosting features, such as the 
inclusion of a wider data bus and 
burst transfers. The hardware al
lows for faster systems in the fu
ture. Apple's engineers are to be 
commended for their farsighted 
approach. 

These first Power Macs are 
proof that the PowerPC archi· 
tecture has the right stuff to car
ry users toward the millenium. 

(e .g. , "Hel lo, Agent: Get me tick

ets to the Beatles reunion con
cert and find me a date for the 
evening."). 

Because Telescript is a por
tab le language that executes 
atop a run-time interpreter, ap
plications can run without re 
compilat ion on any supported 
platform or network; it's not lim
ited to systems that use the 
Magic CAP interface (which some 
of us find cartoonish). Telescript 
shields programmers from many 
of the complexities of network 
protocols and directory services. 
It addresses the major issue of 
security-agents, after all , are 
not much different from viruses
in several ways: Agents are en
crypted, they have to pass au
thentication barriers, and their 
life span and capabilities (e.g., 
spawning) are regulated. 

What Postscript did for cross
platfom1, device-independent doc
uments, Telescript might do for 
cross-platform, network-inde
pendent messaging. So far, prod
ucts and services using Telescript 
are few; using a Sony Magic Link 
in conjunction with AT& T's Per
sonalink is the best available 
way to see Telescript in action. 
But with major companies such 
as French Te lecom, Motoro la, 
and Nippon Telephone and Tele
graph pledging to use Telescript, 



Cool Computer Upgrades. 

POWER SUPPLIES 

"The premier power-supply maker'' 

John Dvorak, PC Magazine, larch 30, 1993 

"The only company to go to for a power suppl}~' 


Jcny Poumclle, B)'te, April 1993 


ENERGY-SAVING UNITS 
Sare juice 11~ th our economical Energy-Sm power 
supplies. Fully-tested, Li1JCS.'\!fUV approved. 
STAR 205 SLIM/DESK!fOWER............ .. $79 

ULTRA-QUIET UNITS 
Unrattle your nerves 11~th 

No1smv£u ldbl an ultra-quiet Silencer 
power supply. Appreciated 

" "" 	 by users since 1986, their 
high-efficiency funs and 
low-rurbulencc circuitry 

PCN~~~PlY ~!t~v reduce noise up to 84o/o! 
Amust for home office or 11111/timcdin <lpplic<ltions. 
SILENCER 205 SLIM/BABY ...... ............... $99 
SILENCER 220 DES.KffOWER ...... ....... $109 
SILENCER 270 DESK!fOWER ..... ........ $169 

pgr.1deyour computer 1~ th one of our premiwn 
Turbo-Cool power supplies-the choice of PC 
professionals. You'll get 50%- 100% more power, 
built-in line conditioning, Sllper-tight regulation, 
ultn1-clean output, ahigh-capacity cooling fan, 
U1JCSA!fUV, a 3-year warramy for 300/400 
models, and a 5-year warranty for cl1c 450! Ideal 
for high-end workstations and network file servers. 
TURBO-COOL 300 SLIM/BABY .... ........ $149 
TURBO-COOL 300 DESK/TOWER...... $179 
TURBO-COOL 400 DESK!rOWER...... $2 19 
TURBO-COOL 450 DESK!fOWER.... .. $329 

MINI-TOWER CASES 

"The only worthy upgrade [cases] I've fo und" 
Ed Bott, PC Cirmputing, October 1994 

For an easy-to-build 
system, there's notl1ing 
like our economical 
Personal Mini-Tower 
enclosure. Fearures: small 
footprint, (3) 5-1/i" bays, 
(4) 3- l/2" bays (2 int.), 
a removable mocl1erboard 
cage for easy assembly. 

Specs: FCC-B, 16.7"L x i.2"'v\l x 15.S"H, 16lbs. 
PERSONAL MINl-TOWER............. .. ....... $79 

For a profcssional, 
solid-steel, USA-made 
enclosure, choose our new 
Commercial Mini.'.fower. 
Fearures: (3) 5-l/i" bays, 
(3) 3-112" bays (2 int.), 
accepts a baby or foll -size 
motherbo,ird, comes with 
a removable drive rngc. 

pees: FCC-B, 16.2"L x .5"W x 15.i' H, nibs. 
COMMERCIAL MINl-TOWER... ......... $189 

REDUNDANT POWER 
Eliminatethe risk of network dmmcime or data loss 
due to power S11pply failure 11~m cl1c T1\filPower 900 
redundant power system. It delivers high-capacity, 
fault-tolernnt power to your entire network server. 
Consists of two parallel fl

Turbo-Cool 450 power 
supplies and a special 
interface. A must for 
111issio11 1ritical L\Ns. 
• 900 watts peak power 
• 100 X more reliable 

than a single-1111it 
• load-sharing design Oprio,,.,/ all-nal. 

US-m11dr ,\lanJtrr [du ::irb 
• hot-sw;ip c;ipability (18) 5.1rr 1v.Y'. sp-ia Jor ! MBs. 

TWIN-POWER 800 ...... .. .............. .... .. .. ... $795 
TWIN-POWER 900 ....... ......... ................. $995 
OPTIONAL MO STER CASE ............... $795 

OVER-TEMP ALARMS 

Don't let PC fan failure cost 
you your system! In tdll our 
110 TwinAlert to detect 
ovcrheating- llefore 
damage occurs. At 
11 O"F, you'll 
get a loud audible 
alarm and asignal for 
optional network monitoring. And, if the computer 
is unattended and the temperature continues to 
rise to a dangerous 11 S"F, die TwinAle1t will 
save your machine by automaticilly shutting-off 
its power! The 110 TwinAlert is compact, easy 
to install , and compatible wi tl1 any computer. 
110 ALERT (audible alam1 only) ................... $19 
110 TWINALERT (all features) .. .. .. .............. $39 

CPU COOLERS 

Jr's a fact. 486 clups nm hot, often exceeding I 85"F! 
Now, you can cool your 486 to a safe 85°-95"F 1~th 
our popular CPU-Cool. Consists of a long-life 
b;1ll-bearing nuni-fan inside a die-CISt heat sink 
that easilymounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insunmce! 
• cools CPU 70° - lOO"F 
• prevents system errors 
• adds years to CPU life ,,.,. .,.
• thinner, quieter, and ,,.. 

better-built than cheap ... 
imported imititions. 

wtnt001 wrr11 

• afe, simple installation cFU-cm. ""'-. 

CPU-COOL (486s) ......... ................... ......... $24 
PENTACOOL-54 (90/100 PENTJUMs) .. .. $24 
PENTACOOL (60/66 PENTIUMs) ........... $29 

Pll PllWER ~ lllllll/11/li, 111111. 
5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

\\'< m-rpt \ 'iia. .\IC. COD. or PO on 2ppr01'Cd credit. 1\'amnty pcrioJ: i-J= for CPC roolrn. Turlio-Cool 451l/i"O Jnd Tw111 Po•~r. l·yc:irs fur TurOO.Cool (cm:pt 4"0/'50). !-p:•rs fur 211 orhers. 

flours: 7 :un. - 5p.m. (P'l) .\Ion. · Fri. Silencer, Turlio-Cool. T•inPowcr, CPU-Cool, i'cntaConl. 110 Alen 2nd 110T"in:\lm '"' trJtfcmarh nr regimrcd trJtlcnmks of PC Power &lJK1ling, Inc. ©1994 PC Power & Coolil1g, In c. 
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it could become the lingua fran a powerful road machine. your PC to perform all the actions or RISC workstations, " he says. 
ca of worldwide telecommunica IBM has thrown in lots of free mentioned above. Once you have The new version is slimmer 
tions. software, and not just disposable gone through the process of as than 3 .1. Its performance-moni

•••••••........•.•..•.. 

ThinkPad 755 series 
IBM 

Agreat pair of mobile PCs. Big 
Blue's 755C has one of the 

nicest and sharpest-and defi
nitely the biggest-displays we've 
seen on a notebook: a 10.4-inch 
TFT (thin-film transistor) active
matrix screen. The smaller, dual
scan color screen on the model 
755CS is sharp, too. 

The list of standard features 
is impressive and includes 4 MB 
of RAM, a 170-MB hard disk, a 
full-size keyboard , PCMCIA sup
port, 16-bit audio, and local-bus 
video with 1 MB of video mem
ory. Buyers can choose between 
an Intel 75-MHz DX4 and a 50
MHz DX chip. Its RAM is expand
able to 36 MB, and its storage 
capacity goes up to a whopping 
810 MB, making this an excel
lent office computer as well as 

......•.......•........ 

BJC·600 
Canon 

Like the Epson Stylus Color (see 
page 58) , this is a printer that 

delivers sharp and vibrant color 

Canon BJC-600 

without bleeding cash. To our 
collective eyes, the Canon 's col 
or output isn't as rich as the Ep
son Stylus Color's. However. it's 
still very good, and the Canon 
BJC-600 is a great deal faster 
than the Epson at getting the 
ouput out. Even if you use color 
only occasionally, you certainly 
should take a look at this one 
when it's time to purchase a new 
printer. 
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junk, either; there's cc:Mail, Lo
tus Organizer, SofNet FaxWorks, 
and access to America Online. 

....................... 

Visual Voice 
Stylus Innovations 

At its core , Visual Voice is an
otherVBX. Hook it up to the Vi

sual Voice Workbench, though, 
and you've got a GUI environment 
for building a complete Visual 
Basic-based telephony applica
tion. As Rick Grehan wrote in his 
CodeTalk column in November, 
you can use Visual Voice to con
struct a program that can answer 
the telephone, send and receive 
faxes, play audio files, record au
dio to disk, decode Touch-Tones, 
hang up the phone, and "proba
bly more things that I haven't yet 
discovered. n 

Inside the Visual Voice VBX 
are actions and properties that, 
with the proper hardware, allow 

sembling sound files, VBX rou
tines, and Visual Basic code, the 
Workbench pours the appropri
ate BASIC code and proper con
nections to the VBX into the clip
board , so you can then hop over 
to your Visual Basic application 
and paste it all in. 

Telephony programs will be 
some of the killer applications 
we'll see during this decade. De
velopment packages like Visual 
Voice will make it easy to take 
advantage of the merger of PCs 
and telephones. 

....................... 

Windows NT 3.5 family 
Microsoft 

Jon Udell, a BYTE senior tech 
nical editor at large, describes 

the newest NT (aka Daytona) as 
a Mack truck. "Itcarries big loads 
for servers and serious business, 
scientific, and engineering users 
whose tasks justify powerful x86 

AWARDS OF DISTINCTION 


....................... 

CleanSheet 
Worilingfrtle 

Objects made easy. CleanSheet 
is like a construction kit for 

grown-ups-grown-ups who want 
to build customized calculation 
applications without writing any 
code. You dragthe parts (i.e., ob
jects) you need from a pa lette 
and then link them together. Sci

-·- ·- c-•----  ·- ~ -
~ 

CleanSheet 


entists, engineers, and financial 

modelers will find it a most use

ful tool. 


....................... 

Collabra Share 
Collabra Software 

T
his groupware brings an easy

to-install, easy-to-use confer

encing system to your LAN. With 
Collabra Share. users organize 
"forums " for discussion. The in
teraction isn't in real time; it's 
more like that of a BBS. Threads 
can include files, such as a 
spreadsheet. that everyone can 
comment on or edit. People not 
on the LAN can be included via 
regular E-mail. Collabra Share 
isn 't Lotus Notes, but it's much 
simpler to install, use, and main
tain. For certain workgroups, it's 
a good solution. 

CorelDraw 5 
Corel 

CorelDraw, which regularly 
sprouts new applications. gets 

better as it gets bigger . The 
newest version offers a run-time 
engine for the Corel Show pre
sentation program. support for 
morphing in the CorelMove ani 
mation application, new lenses 
for applying photographic ef
fects, improved color manage
ment, and a much-better Photo
Paint image-editing program, 

toring and event-logging services 
are sophisticated. Its multi-VDM 
(virtual DOS machine) Win16 ca
pability works well, protecting 
Win16 applications from one an-

Windows NT 

other. Microsoft says Daytona 
will ensure reliable ODE and OLE 
traffic across VDM boundaries, 
and Jon· s tests thus far indicate 
that this is true. And its perfor
mance certainly beats NT 3.1's. 
For users who have the iron and 
prefer security, reliability, and 
manageability, given adequate 
performance, Windows NT3.5 is 
worth checking out. 

among other things . This is an 
all-in-one graphics shop. 

DragonDictate 
for Windows 
Dragon Systems 

Dragon Systems has long been 
at the forefront of PC dictation 

technology. By delivering a soft
ware-only product that supports 
the most popular PC sound so
lutions (e.g., the Microsoft Sound 
System and Creative Labs' Sound 
Blaster) , DragonDictate should 
propel speech-to-text dictation 
out of its niche and into the main
stream. 

Folio Views 3.1 
Folio 

This Windows package is one 
of the best tools around for 

compiling and indexing massive 
amounts of text into a collection 
that can be quickly and easily 
searched. It's one of the tools 
that we use in the office to archive 
the text of BYTE articles. 
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That's why farmers in 47 countries manage swine production DOS, Windows, NT, OS/2, Macinrosh, UNIX, or any platform 
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HP LaserJet 4M Plus 
Hewlett-Packard 

0ur November 1994 Lab Report 
ranked this model as the best 

overall pri nter for general busi· 
ness use, calling it "a leader in 
the new generation of 10- to 12· 
ppm, 600-0pi lasers." It's easy to 
set up, can switch between PCL5 
and Postscript, and can hold lots 
of paper. 

....................... 

HP 9000 Series 700 
Model 712/60 
Hewlett-Packard 

Powerful Unix workstations at 
Pentium prices. HP uses inno

vative hardware packaging and 
the superscalar PA-7100LC CPU 

HP 9000 Series 700 

to deliver high performance in a 
system that's a good low-cost en
try into workstation computing. 

....................... 

IBM 0662 Model A10 
IBM 

A1-GB hard drive. Although our 
benchmarks rated Micropo

lis 's 1-GB Taurus 4110A drive 
slightly faster on most tests , no 
other drive had the Model A10's 
combination of high capacity, 
speed. and compactness. IBM's 
magnetoresistive head technol 
ogy allows for smaller read/write 
heads and more dense packing 
of data on the disks (1 GB on 
three platters. whereas Microp
olis uses five ). 

Kai's Power Tools 
HSC Software 

These Photoshop plug-ins ex
tend the capabilities of Ado

be's photo-editing program and 
simplify many of the complex op
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erations. It's a good example of 
component software; you just 
plug it in and add features to an 
application . 

LANMeter 675 
Auke 

This handy problem solver
which analyzes and tests pro

tocols , hardware. and cables-

LANMeter 675 

can replace a shelf of network
testing tools . Not only can the 
LANMeter display the distribu
t ion of network loads, but it can 
also show you the source of error 
packets and , on Token Ring net
works, perform soft error-domain 
analysis . This 4 Y.i-pound device 
saves you from having to under
stand the low-level engineering 
of network communications and 
having to learn how to use a pro
tocol analyzer. 

Laplink for Windows 
Traveling Software 

With this program, Mark Epp
ley and company mal<e the 

thanl<less tasl< of transferring 
files about as easy as it can get. 
Laplink's remote-control utility 
is great, but probably t he pro
gram· s most impressive feature 
is SpeedSync, which transfers 
only those parts of a file that have 
changed (which helps lower those 
phone costs) . 

....................... 

Myst 
Broderbund Software 

If you want to see multimedia 
put to effective use. check out 

Myst. This package 's fantasy
world game might not be as ad

dictive as Doom, but the devel· 
opment effort behind th is CD
ROM adventure certainly deserves 
an award. The animation, back
ground graphics, and design are 
bri lliant. Along with the game, you 
get QuickTime movies that take 
you behind the scenes, showing 
interviews with the people who 
conceived and programmed this 
challenging diversion. 

....................... 

One World Fax Server 
Global Village 

This fax modem/ software com
bination sits quietly on your 

LAN and provides shared fax-

One World Fax Server 

sending capabil ity to any number 
of Mac users, taking up only one 
or two phone lines. A nice solution 
that sure beats printing out doc
uments and then waiting in line 
at the office fax machine. 

Open Doc 
Component Integration Laboratories 

This cross-platform compound
document standard, bacl<ed 

by Adobe, Apple. IBM, Novell, 
WordPerfect, et al .. aims to pro
vide a way for users to work with 
information while operating on 
different platforms. Like the com
peting OLE 2.0 , OpenDoc goes 
beyond compound documents 
to define a fu ll-b lown component 
architecture (see "A Close-Up of 
Open Doc,· March 1994 BYTE). 
OpenDoc parts can load dynam
ically, embed themselves in con
tainers. and respond to com
mands issued from a variety of 
languages . Other notable fea· 
tures include vendor neutrality, 
support for nonrectangu lar con 
tent and mult iple active objects , 
a scripting technology, and DSOM 
(Distributed System Object Mod
el), which supporters say will give 
OpenDoc platforms a mechanism 
for packaging and distributing 
components. 

OS/2 for Windows 
IBM 

With this version of OS/ 2, Big 
Blue has delivered a solution 

for people who want a 32-bit op
erating system that supports pre
emptive multitasking and multi
threading while being able to run 
DOS. Windows 3.11, and native 
OS/ 2 applications on a relatively 
modest PC. It's easy for Windows 
users to get started with it be
cause the operating system in
stalls right on top of the Windows 
version that's al ready on their 
machines. 

....................... 

Photoshop 3.0 
Adobe Systems 

Adobe soups up the perfor
mance of its premier image

editing package; it's now signifi
cantly faster. Another welcome 
addition is support for multiple 
layers, which lets you place (and 
then work on) elements on dif
ferent layers. The new Windows 
version supports multithread ing 
under NT, so it takes advantage 
of dual-processor PCs. 

Quicken Deluxe 4 
for Windows 
Intuit 

Intuit upgraded the various ver
sions of this top-sell ing personal 

finance program, making it eas
ier for new users and more pow

• :=.~:,':;"'9"-'• •W-'...."",....................... 
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Quicken Deluxe 4 for Windows 

erful for experienced users. Most 
impressive is the Deluxe 4 ver
sion for Windows. This CD-ROM 
lets you stroll through an office, 
library. and conference room to 
gather information (on, say, mu
tual funds). It includes special 
appearances by financial experts 
Jane Bryant Quinn and Marshall 
Loeb , who answer questions 
about investments and offer gen
eralized advice. 
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You may think that you already own a good editor. But if you don't 
have VEDIT, you don't have an editor that can edit any file. You 
may not know it yet, but you will. Someday. Probably soon. Under 
the gun of an important deadline. That you won't be able to meet. 

For starters, some popular (and expensive) editors can't even edit 
"null", Ctrl-Z, or other control characters. With any binary/data file 
or even a corrupted text file you are R.O.L. (really-outa-luck). 

Most editors can't handle lines longer than 256 or 512 characters. 
Get a file with 1000+ character long lines and you are again R.O.L. 

Almost every editor comes to a crawl with files bigger than a few 
megabytes. That may sound big, but look around. How about that 
20Meg Postscript file, the 50Meg database and the 500Meg file 
you're putting on CD-ROM. With your existing editor, you probably 
don't even consider them editable. 

What about mainframe files without "newlines", or with EBCDIC 
characters. Or a dBASE file with fixed length records and a 
complex header. Can you edit them? Unless you have VEDIT, you 
are again R.O.L. Too bad if the entire project depends upon it. 

VEDIT - The Universal File Editor 111111~1 
Only VEDIT can edit any file you'll ever encounter - control 
characters, long lines, huge files (up to 2 Gigabytes) and all. And it 
has special features for mainframe, database (e.g. dBASE .DBF) 
and CD-ROM files. With its incredible speed, it can quickly edit 
100+ megabyte files that no other editor is fast enough for. For 
CD-ROM developers, VEDIT isn't just an editor, it's a life saver. 

File modes support DOS, Unix and Mac text files, plus data files 
with fixed or variable length records. Display modes include ASCII , 
Hexadecimal, Octal and EBCDIC or any combination in a split 
screen. A user created translation table can be used for custom 
display modes or for translating the ·file itself. 

1 
11 11 111Ultimate programmer's editor 

VEDIT has every advanced feature programmers expect. Multi-file, 
multi-window editing, search/replace with regular expressions, 
parentheses matching, template editing, smart indenting, undo/ 
redo, auto-save, block operations by character, line, file or column. 
The flexible compiler support integrates tools from different 
vendors. VEDIT also has convenient word processing and printing. 

"I ·ust ra€eived 1m copy of VEDJT PLUS and am very 
lrappy"ivitll it. I hnve o ens ion o edit files up to 40 
megabytes, and haven't had nprop,er editor fo r it until 
n~w. VEDIT's speed i incredi.g.le. I ran th rou h20 MB 
of da ta today - VEDIT ilns quadrupled my proClucbion 
·nte, fi r ~his sorb of thing nlre.ady." 

Bruce Numm, Los Angeles, CA 

"[tell Pl F?le, Nmt your products nre s11Rerb, ofcourse. 
But ev n more imp_Qrtnnt,ey tell t/7 111 M1e conscieizbious 
suppor nnd c;on ideration 1 ours tiff give your 
CU$tqmers is 111111intcl1ed n11ywlrere. Tlinnk y u for the 
-senerous suppor you ilnve provided me ower tile yen rs ." 

Ian A. Morton, St. Paul, MN 
II 11 

Edit any file on your disk or 
the disk sectors directly! 

The new VEDIT PLUS is the world's only integrated file editor and 
disk utility with innovative disk/sector editing. You can open the 
entire disk, or portions thereof, just like a file. All of VEDIT's 
editing features are then at your fingertips including sophisticated 
search/replace, translating and block operations. Cut and paste 
between sectors and normal files. Access the DOS partition and 
other partitions (e.g. UNIX or OS/2). 

Powerful macro language 
The new C-like macro language automates repeated editing 
operations, performs file translations and is ideal for "filters". It 
permits "off-the-cuff" macros to be typed In and immediately 
executed; there is no time consuming compilation. 

The macro language is so powerful that just a few simple lines can 
do the same work as a tricky 100+ line C program. It can even 
interface to the hardware and machine language routines. 

VEDIT PLUS - The last editor you will ever need 
VEDIT PLUS has every advanced feature you need, can quickly edit 

any file and is fully programmable. And given VEDIT's 15 year track 

record and our continuous development, it's the last editor you will 

ever need. (VEDIT was first advertised in the May 1980 issue of 

Byte Magazine. Only Microsoft has been around a little longer.) 


With over 140 configuration parameters and a fully configurable 

keyboard layout with unlimited keystroke macros, you can fine-tune 

VEDIT to your exact needs and personal preferences. 


A fully functional demo disk of VEDIT PLUS and a shareware 

VEDIT Jr. (single file, single window) are available on CompuServe 

and on our BBS. Or call 1-800-45-VEDIT for the free demo disk. 


VEDIT - DOS single user license: $89; DOS network 5 user: $195. 


VEDIT PLUS - DOS single user license: $149; DOS network 5 user 

license: p 25. UNIX/XENIX, QNX: $285. 


30-day money back guarantee. I -Year free technical support. 

VEDIT is a registered tradem;:i.rk of Greenview Data Inc. 

http:tradem;:i.rk
http:incredi.g.le
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Silver Streak 

T
Tut Systems 

his $99 connector essentially 
turns plain old telephone wiring 

into 10-Mbps cabling-rt's Ether
net without the thinnet. A Silver 
Streak LAN can have up to 30 
Ethernet connections per seg
ment. BYTE contributing editor 
Barry Nance set up and tested 
a Silver Streak network and re
marked that "LAN packets flowed 
normally." When you add it all up, 
Tut's solution isn't less expen
sive than going with Ethernet ca
bling. But it's an innovative idea, 
it works, and it makes sense for 
small LANs . 

....................... 

Simon 
IBM/BellSouth 

This personal communicator 
combines a cellular phone, an 

8600-bps fax modem, E-mail, 
cellular paging, and several pro-

Simon 

ductivity programs (e .g., a cal 
endar, an address book, and a 
notepad) in an 18-ounce device 

AWARDS OF MERIT 


Access 2.0 
Microsoft 

ith new features that make 
it easy to learn and use, to

gether with enhanced develop
ment tools, this object-oriented 
relational database can serve 
dabblers as well as developers. 

Contura Aero 4/33c 
Compaq 

he Kate Moss of notebooks. 
This svelte color unit weighs 

only 5 pounds even with its op
tional external floppy drive, bat
tery pack, and adapter. If it had 
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that's the size of a slim walkie
tal kie. Simon succeeds at being 
what it tries to be, which is not a 
personal computer but a mobile 
communications device. 

....................... 

SoftWindows for Mac 
Insignia Solutions 

This emulation package allows 
you to run DOS and Windows 

programs on a Power Mac. The 
speed isn 't fantastic-it's com
parable to that of a 386- but 
SoftWindows is a solid solution 
for folks who really have to run 
Windows applications on a Mac. 

SparcBook 3 
Tadpole Technology 

Tadpole put a lot of thought into 
the design of this mobile sys

tem, reviewer Steve Apiki said in 

Span:Book 3 (riglttl 

the August 1994 issue. It's the 
smallest and lightest (675 pounds) 
of last year's wavelet of SPARC 
portables. (Sun 's SparcStation 
Voyager is faster, but it weighs 
over 15 pounds. ) Tadpole's No
madic Computing Environment 
provides some network-configu

ration capabilities and a nice 
save-resume feature that stores 
the contents of memory when 
you shut down the system and 
then reloads it when you start it 
up again. 

Stylus Color 
Epson 

It was a very good year for color 
ink-jet printers, with Epson and 

Canon both coming out with low
cost units that produce amazing-

Stylus Color 

ly sharp color images. You 've got 
to see the Stylus Color's output 
to believe it. You've also got to 
wait a while to see it; speed is 
not this printer's forte. But its 
price is so low(around $600) that 
it 'l l make you wonder why any
one would buy a black-and-white 
model. 

System 7.5 
Apple Computer 

The latest Mac OS , for both 
680x0 and PowerPC systems. 

Strategic new elements in the 
interface can improve a user's 
productivity. Important additions. 

a better screen than its passive
matrix display, this would be a 
killer notebook. 

CorStream 
Artisoft 

high-speed NetWare 4 server 
with the easy-to-use LANtas

tic interface. One of the best prod
ucts to be shown at Spring Com
dex 1994. 

..... 
The Debugger 
Jasik Designs 
fyou want to do serious source 
code and assembly language 

Macintosh programming, this is 
the debugger you need. It sup
ports both 680x0 and PowerPC 
assembly language and source 
code deinfestation. The Debug
ger's abil ity to display and debug 
two processor instruction sets 
simultaneously is an extraordi 
nary piece of programming. 

DM-5028 
DoubleSpeed Plus 
P1extor 

his unit was rated the best 
overall double-speed CD-ROM 

drive in our September 1994 Lab 
Report for its excellent combina

such as the Thread Manager, en
able developers to tailor their ap
pl ications to exploit features in 
the future Copland release. 

TMS 320C80 
Texas Instruments 

Developers and analysts raved 
over this DSP (digital signal 

processor). One called it "the god 
of DSPs." The chip, also called 
the MVP (multimedia video pro
cessor), integrates four 64-bit 
DSPs, a 32-bit RISC CPU , dual 
video controllers, a OMA con 
troller, and 50 KB of static RAM 
onto one chip. Tl says it can han
dle 2 billion operations per sec
ond . The 320C80 should start 
showing up in high-end video 
boards, image processors, and 
videoconferencing systems soon. 

V.34 technology 
Motorola 

Although Motorola Codex's 
3260 Fast device didn 't win 

the top spot in our July 1994 Lab 
Report on V.34 modems(Hayes's 
Optima 28800 V.FC +Fax did), it 
did score the fastest in the im
paired-line test. Travelers who've 
had to deal with lousy phone lines 
at hotels and airports will appre
ciate this. Plus, Motorola is one 
of the few modem makers that 
doesn 't charge you extra for up
grading to V.34. That, in our opin
ion, deserves kudos. 

tion of speed and price ($409). It 
led the pack in text-sea rching 
speed and came in second in se
quential-throughput speed. 

.... 
Internet-in-a-Box 
Spry/O'Reilly &Associates 

ne of the slickest programs for 
pointing and clicking your way 

through the data jungle. This kit 
simplifies accessing the Internet 
from your Windows PC. It includes 
Spry's FTP, Telnet, Gopher, mail, 
news, WAIS (Wide Area Informa
tion Service), and Mosaic tools, 
as well as O'Reilly's Global Net
work Navigator. 



Unix a J!J! lications 


J:Vithout the usual 


J2 ro£ anity . 


Our new PC-Xware 2 .0 will change the way you relate to Un.ix. All you have to do 


is point and click o n a Windows icon, and up pops a graphical X or a character-based 


application . And that 's only fo r starters. ur Folder Tabs interface, fo r instance, makes it darn 


easy to maneuver through dozens of convenient foatures. T here 's also PC- Xwa re's tail - kicking, 


32-bit performance, m eaning Uni x applications react at you r pace. And, for the first ti m e ever, 


you can run Uni.x-ba ed multimedia appli cations on your P . And ro make sure you get to enjoy 


all this, PC-Xwan:~ virtually installs itself and i t.~ 32-bit VxD TCP/ IP stack at the sam e time. For 


a free brochure, ca ll NCD roday at 1-800- 793-7638, or e-mail us a t 

info@ pcx.ncd.com and ask fo1· P -Xware. By comparison, everything else 

is a royal pain in the yo u know what. 

Network Computing Devices, Inc. 
9590 SW Gemini Drive. Beaverton. O regon 97008, 503- 641 - 2200 

http:pcx.ncd.com
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Quadra 630 
Apple Computer 

ne of the best multimedia ma
chines there is, with bu il t-in 

Quadra 630 

video support and a TV tuner if 
you want it. Affordable, too. 

RAM Doubler 
Connectix 

cool system util ity that effec
tively doubles the amount of 

RAM available to Mac applica 
tions ; it uses a neat data-com
pression mechanism. 

.......... 

SoftBoard 
Microfield Graphics 

his 52995 conferencing pe
ripheral looks like a standard 

whiteboard . But it also displays 
the written information simulta
neously on a PC or Mac hooked 
in via a modem and a phone line. 
Great for meetings with people 
in remote offices. 

TD·4 Personal 
Workstation 
Intergraph 

wo 90-MHz Pentiums in a box. 
with a high-performance graph

ics subsystem. Perfect for CAD, 
modeling, and NT applications. 

T4800CT 
Toshiba 

he Cadillac of portables. The 
Windows notebook of choice 

if you ·re willing to pay $6400 for 
speed (the system has a DX4/75 
CPU) , long battery life (5 hours) . 

Toshiba T4800CT 

and a very sharp color display. It 
makes a nice desktop replacer. 

TrueSpace 
Caligari 

fyou 've wanted to try 3-D illus
tration but were daunted by the 

idea of learning how to use a com
plex CAD-type program, check out 
this Windows package. 

.. 
Vectra XU S/90C 
Hewlett-Packard 

90-MHz Pentium PC wi th a 
design that our testers found 

"well-considered. " The XU offers 
IDE and SCSl-2 storage, net
working, and video acceleraton 
(via an S3 chip) integrated on the 

Vectra XU 5/90C 

motherboard via the PCI bus . 
Take the top off, and it's easy to 
access the components. 

Watcom C/C++ 10.0 
Watcorn 

ow a complete graphical de
velopment environment. From 

a DOS, Windows, OS/ 2, or NT 
host, you can generate execut
ables for those platforms, as well 
as for NetWare and AutoCAD. • 

PLUGGER" 
Plugger is on external hard drive that connects directly to the parallel printer port. Ideal 
for data storage, additional capacity, backups, file transfer or software installation. Plug 
the shockproof hard drive to the printer port and your PC hos on additional volume 
(D:\etc. ).Shore it among all your PCs! It 'sso portable, you'll never be without your data. 

Interlace : parallel port 
Capacity : 120 MBto 810 MB 
Access : 12 ms 

n\)'\~ <"
Ott.' t<.'\O\h • •.• ·' 

SHUTTLE" 
Shuttle portable systems connect directly lo either a SCSI port or printer port, thus avoiding 
costly controller cords and installation hassles. No need to open your PCs. Technologies 
include; Tope, DAT, Optical, CD-ROM and SyQuest. Software for: DOS, OS/2, Windows, 
Novell, Unix and Apple.Shuttle is the fastest parallel +SCSI storage solution you con buy! 

Interlace : parallel port +SCSI 
Capacity : l00 MB to l0GB 
Speed : up to 95 MB/min. (SCSI), 25 MB/min. (parallel port) 

I ...~~~~.. ····" Call today for produd information, reviews or the nearest dealer. 
Computer Connections USA 'B' 1-800 438 5336, 617 271 0444 - Computer Connections Germany 'B' 02102 93010 - Computer Connections Fronce 1l' 139 880688 ~ 

~ Computer Connections Holland 'l'r 070 3209409 - Computer Connections Swiss "a' 31 3027760 -Memory Technology UK 'n' 734 771 588 
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The Quickest Way for 

the CD-ROM Revolution 


to Pick Up Speed. 


Introducing the·4PleX Quad Speed CD-ROM Drive with alMB Buffer. 


Ifyou've been waiting for CD-ROM drive perfor
mance to really take off,get ready to hold on tight. 
The new Plextor 4PleX leaps past the capabilities 
of 2X and 3X drives, and puts you in the forefront of 
the multimedia revolution. The fastest (600KB/sec) 
data transfer rate yet seen will whiz multimedia 
video, graphics and animation across your screen, 
providing youwith realism and excitement that 
slower CD-ROM drives can't match. 

4PleX quad speed drives are available in both 
internal (standard half-height size for easy mount
ing in your PC) and external configurations. Both 
models feature a massive IMB buffer, the largest 
ever found on a CD-ROM drive. They connect 
to your system through a SCSI-2 interface, which 
offers tremendous performance advantages over 
the IDE- and A'rAPl-inte1faces used by many 
competing drives. 4PleX drives surpass MPC-2 
specifications, and are XA and Kodak Photo CD 
multisession compatible. 

Plextor drives are designed for maximum petfor
mance and minimum downtime. They are built at 
an ISO 9002-approved factory in Japan, boast an 
industry-leading 70,000 MTBF (15%duty) , and are 
covered by a two-year warranty. Ifyou encounter 
any difficulty installing or operating a 4PleX drive, 
call our toll-free technical support line, where real 
people with real answers (CD-ROM is all they do!) 
will assist you. 

Why wait? Join the multimedia revolution with a 
revolutionary 4PleX CD-ROM drive. Call toll-free 
800-4PLEXTOR (800-475-3986) for more informa
tion and the name of a dealer near you. 

Ask for a free 
copy of our 
brochure, 
"15 Questions 	 4255 Burton Drive 

Sai1ta Clara, CA 950541b Ask Before 
Tel: 408-980-1838 or 

Purchasing A Tel: 800-4 PLEXTOR 
._._ .. CD-ROM Drive" Fax: 408-986-1010 

Cl lllD-l. l'11•xtor forp. r\11 RIAh~ R~r. l'l'.I .iJ'lcX lj a regbtered tr.:r.dcmark ol r h.•xtor l'orp, All ot her lr:vlel1\ll.rb or tl'St:l\lered 1r01d('marlr:..<i1 specified an~ ""~' br 1heir rewte'"" hollk-n. 

Circle 141 on Inquiry Card (RESELLERS: 142). 

http:lr:vlel1\ll.rb
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Hoim Sclilllacl, 
SuperTecb 2000 
PJOC1uct.man111er fOt 
Dra,con mid·the 
IM'Olect'aenclneertng
development leader. 

Solutions Focus Support for Phone Technicians 


TheNe-wton Goes 

ANDY REINHARDT 

D 
own sizing is a euphemism for the laying off of em
ployees, but it ' s also a clarion call to management 
to work smarter and more efficiently wi th fewer 
people. The telephone companies of the U.S., tran

siti oning from a quasi-public monopoly to fi ercely competitive 
pri vate entities , have had to do a lot of both in the past I 0 years, 
and there's more to come. 

The dirty little secret of labor reduction, however, is its enor
mous price in loss of collective knowledge. Workers who have 
honed their expertise, sometimes for decades, are suddenly gone, 
taking with them a refined understanding of problems and solu
tions. 

The only way for companies to preserve th at legacy while re
ducing their employment ranks is to attempt to capture such wis
dom in software, usi ng expert systems. Thi s need, coupled with 

the growing complex ity of the phone system and the drive to 
boost productivity, is spurring a new wave of automation at local 
and long-distance te lephone companies. 

Considering how advanced the phone networks are. their op
erations are remarkably low-tech in certain labor-i ntensive ar
eas, such as field service. Until recently, repair technicians often 
got their ass ignments over the phone from a central dispatcher (a 
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practi ce that 's still common at small er independent firm s) and 
later fill ed out paper forms to record the results of service calls. 
These forms were then manuall y rekeyed into mainframe co m
puters for tracking and analysis. Even now, technicians can com
plete just three to four jobs per day, on average. 

Phone companies are now trying to drive automation from the 
regional data centers into the hands of so-called craft teclmi
cians, the people in the yellow hard hats wh o test and repair 
phone lines. There are an estimated I 00,000 such professionals 
in the U.S. alone, and as many as half a million worldwide. Con
sidering that they work on and around phone lines, their efforts 
don't currently take full advantage of the co mmunications in
frastructure that ' s literally at their fingertips. 

Finns that supply equipment to telephone companies are now 
being pressed into de
signing for downsizing:

Harris/Dracon aims to Telephone companies 
boost its phone-repair a re seeking products 

that will enabl e th e m productivity with a 
to automate field tasks, 

custom-designed, reduce their labor costs, 
and improve the overallruggedized Apple 
work qu ality. One such 

Newton MessagePad supplier is Hani s (Mel
bourne, FL), whose Dra

con division , located in Camarillo, California, de
signs and manu fac tures te lephony test equipment. 
An early player in CA T.1· (craft-access terminals) , 
pocket PC-Like devices that let line workers di al into 
service offices for dispatch instructions, Dracon has 
now struck out in a new direction with a hand-held 
computer that is based on, of all things, the Apple 
Newton MessagePad. 

Dracon's ruggedized, custom-des igned version of 
the Newton handles dispatch and other craft-access 
functions, and it also automates job tickets and results 
reporting through easy-to-use screen forms. But its 
biggest benefi t is the intelli gence that it del ivers into 
the hands of field technicians. The Dracon SuperTech 
2000 CDA (craft digita l ass istant) automates test 
procedures, delivers on-line help, and provides access 
to the repositories of data, schematics, and expertise 
that were formerly carried by hand or in the heads of 
workers-or were inaccessible in the field. How Dra

con progressed from its ori gi nal vision of a hand-held system to 
the notion of customizing the Newton is a revealing tale about de
veloping targeted solutions. 

The Dracon CDA also represents a major step in Apple's effo1t 
to repo ·iti on its maligned PDA (personal digita l assistant) as a 
vertical-market tool. (Industry wags quip that vertical markets 
are where failed consumer e lectroni cs go to die; however, the 



Vertical 

Newton ' s situation probably isn ' t so dire.) Dracon's application 
is a desirable, high-visibility one for Apple: It involves blue-col
lar workers, harsh environments, and the potential for substantial 
productivity payback. If Apple and Dracon make this application 
fly , it could be a model fo r other vert ica l-market products. 

Both Apple and Dracon have the opportunity to app ly the 
technologies of Dracon s CDA to other areas . For example, their 
nonexclusive arrangement allows Apple to leverage off Dracon's 
work in ruggedi zi ng the Newton. This could help it sell in oth
er demanding environments, such as oil-field exploration, min
ing, shop-floor control , utilities, and governmental serv ices (e.g., 
emergency response, traffic and parking control , census taking, 
and public health). 

Meanwhile, Dracon chose to use the Newton partly because 
of its object-oriented software environment. Although Dracon ' s 
software is now focused on telephone repair, its templates, scripts, 
and communications capabilities are generali zable and reusable. 
Dracon hopes to eventually provide these software tools to other 
firms customizing the ewton for fi e ld-service applications. 

Testing the Loop 
Dracon is a major pl ayer in the market fo r line-testing and con
ditioning equipment in the local, or subscriber, loop, that part 
o f the phone network located between the customer site and 
the CO (central office), with products such as the DATU (di
rect-access test unit ) Loop Conditioning System. The company 
began the project that led to the birth of the SuperTech 2000 
CDA more than three years ago, before the Newton was even 
announced. The project's roots go back even further-to l 987, 
when Dracon ex panded from microprocessor-based test equip
ment into the market for hand-held CA Ts, which were pioneered 
by AT&T and Bellcore. 

Line testing and condi tioning are essential aspects of POTS 
(pl ai n o ld telephone service) because analog c ircuits are so sub
ject to quality degradation . To ensure an acceptable level o f 
sound fi delity, technicians have to find fa il ed components or line 
breaks and eliminate noise in the circuit. 

Before the advent of such devices as the DATU, these tests 
were performed by two people, a technician in the field and a 
partner in the CO. The fie ld technician carried a large phone
like device called a butt se1 (named for its ability to butt in on a 
line) and an assortment of ana log meters for testing vo ltage and 
current. He or she would call the CO, ask a worker the re lo pro
vide a test frequency or sequence of tones on the line under test, 
and measu re the results . This iterative process was easily bot
tlenecked when CO workers became overburdened. 

The DATU e liminates the need for a technician in the CO, 
because the field technician can ca ll t"rom the butt set directly 
to an interactive test system and use DTMF tones to contro l it. 
The DATU resides in the CO. Using tones. the field technician or
ders it to switch onto a specific line and then call back, perform 

The Challenge 

Harris/ Dracon's customers, the phone companies, 
wanted to: 

• Reduce the size of their fi eld-service work force and boost 
productivity above the average of three jobs per day. 

• Move their data-processing workload away from central 
offices and into the field. 

• Break away from proprietary host/terminal systems and 
move toward an open client;server model. 

• Improve their overall work quality through the use of expert 
systems. 
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• Obtain as many components as possible through licensing 
instead of rolling their own. 

The Outcome 

• 	The core Newton was wrapped in a 
tougher case and a protective rubber 
boot, fitted with backlighting and 
wire less networking capability, and 
loaded with software to automate 
phone-line tests and repair tasks. 

• Dispatch, reporting, and job-ticket clo
sure are simplified and speeded up. 

• Expert-system software makes it easier for technicians to 
conduct complex, iterative tests and productively use a 
variety of third-party devices. 

• Distributed servers wi ll eventually off-load schematics, 
network diagrams, and customer profiles from central 
hosts . 

Lessons Learned 

This experience demonstrates that: 

• New platforms carry inherent ris.ks: 
The Newton hasn't fared as well in the 
market or attracted as much third
party support as was originally 
expected. 

• Harris/Dracon was surprised and disappointed by the 
paucity of development tools for the Newton but believes 
the situation is improving. 

The Response 

These reqUirements propelled 
Harris/ Dracon to: 

• Customize an inexpensive, mass
market hand-held system instead of 
designing a niche product. 

• Build a communications system 
involving both local- and wide-area 
wireless networks. 
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Key to the an:hitecture of the Super Tech 2000 is Its simultaneous use of two 
wireless networks: a spread-spectrum LAN and, for the time being, an analog 
cellular link from the truck to the operations center. Eventually, the PC In the truck 
wlll also house local data, which wlll reduce data traffic to and from the host. 

d iagnostic sequences, or provide a set o f 
frequenc ies. 

But the process is still a bi t like detec
ti ve wo rk , wh ich is wh y c lever hum ans 
arc needed to complete the process. Most 
craft technicians used to have onl y hig h
sc hoo l dipl omas ; now. because of more 
complex dig ita l te lephony. some compa
nies require them to ho ld an associate de
gree or pass a tes t. And technic ians typi
cally spend a few weeks every year be ing 
retrained by AT&T and other phone-equip
ment suppliers. 

When te lephone companies first set out 
to automate field service. their first line 
of attack was improved dispatching. Repair 
workers make between $ 15 and $30 per 
hour, depending on the ir spec ialti es and 
sk ill leve l, so one of the imperati ves was 
to send out the right person for eac h job. 
not somebody who ' s improperl y qualified. 
To improve labor deployment e ffi ciency, 
te lephone companies impleme nt ed expert 
systems in their OSS (Ope rational Sup
port Syste ms) centers. which arc regional 
faciliti es that ove rsee many COs. Among 
the information housed at OSScs are so
ca ll ed 011tside-pla111 records. wh ich are 
sc hematics o r wiring plans. mainte nance 
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hi sto ri es, and databases o r customer-ser
vice options (i.e .. whether custome rs have 
selected services. such as ca ll waiting, call
er ID. or vo ice mail ). 

When a servi ce problem is first report
ed, the OSS conducts an initi a l auto matic 
tes t through the lines. Computers in the 
OSS ask loop-based equipm en t to access 
a physica l circu it , and the OSS then tests 
such factors as voltage. amperage. resis
tance, and capac it ance on the line. These 
measurements are fed into host-based ex
pe rt syste ms that compare th e findings 
with problem pro fil es and prov ide a basic 
anal ys is of the fa ult. From thi s datn . dis
patchers estimate the kind o r lechni cian 
that needs to be sent out ; thi s saves mon
ey right off the bat if the prob le m can be 
so lved by a junior person . and it shortens 
the repair time requ ired if lhe prob lem re
quires a more spec ialized person. 

T he second meth od used by te lephone 
companies for improv ing labor de ploy
me nt effic ie ncy was to iss ue di spatches 
by compute r ins tead o f verba ll y. Fie ld 
tech ni cians were given sma ll CATs. typi
ca ll y co m pute rs wit h built -i n 1200-bps 
modems, that they could use to tap into 
a line and receive marching orde rs. These 

Cellular 
system 

Anips cellular 

devices we re usua ll y proprietary, charac
te r-based term in als and relied on ce ntral
ized hos t sys tems in th e OSS (most of 
which were initiall y DEC PDP- I Is and 
VAXes and. late r, Uni x-based mini com
puters). Nowadays. CATs are more typi
ca ll y DOS-/x86-based hand-he ld PCs. 

In 1987 . Dracon int roduced a stale-of
t he-art CAT bu ilt arou nd a pai r of PUs 
(an 8086 and an MC 6502) and a heated 
back lit LCD. Bu t the market fai led to de
velop. and the company dropped the prod
uct in 1989. According to Norm Schill aci, 
SuperTech 2000 product manager for Dra
con and leader o r e ng ineerin g dcvc lop
men1 fo r the project, CATs posed m1mer
o us arch itcclllra l prob lems. As te rmin a ls, 
th ey were re liant on the host. which af
fo rded li ttl e opportu nit y for dislributing 
processi ng power. In fact. telephone com
panies preferred that CATs not be too in
te lligent: thi s kept pri ces dow n and mini 
mi zed the cost o f replacing any that were 
lost o r damaged. 

One adva n1 age of this approac h. of 
course. was th a l new fea tu res cou Id be 
implemented centra ll y instead of requ ir
ing indi vidual devices in the fi e ld to he re
programmed . Unfortu nat ely, CATs a lso 
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provided limited information to craft work
ers. and users needed trai ning to master 
their arcane syntax. 

A connuence of forces led Dracon to 
its next . olution, which eventually became 
the SupcrTech 2000 system. The fi rst fac
tor was the soaring amount of computer 
power that cou ld be built into tiny devices, 
which made the use of tradi tional tem1inals 
indefensib le in price/performance terms. 
The second facto r was anticipati on of de
mand fo r clien t/server solutions: Wh ile 
telephone compan ies wou ldn ' t dispose of 
their OSS hosts overnight, breaking the 
hard coupling between back-end systems 
and fi eld devices was an attracti ve firs t 
step. Third. the down. izing imperative and 
growi ng complexity of both the network 
and tes ting proced ures di ctated the need 
for smarter. easicr-to-u. e field devices. 

Dracon conceptuali zed a new hand-held 
system that united some of the functions 
of a test meter, a butt set, and a CAT and 
added job-ticket processi ng. on-line help. 
and bui lt -in expertise. This vision required 
a general-purpo. e computer platform be
cause it had to be programmable. yet it 
also had to meet some tringcnt physical 
characteristi c. (e.g .. small. li ghtweight , 
battery-powered , and rugged). 

The need for ease of use. which 1neant 
getting rid of all the c1y ptic text commands 
used on CA Ts, drove the adoption or a 
use r interface built on forms. check boxes. 
pick li sts. and pull-down men u . Us ing a 
smm1 mobile device wi th a GUl wou ld let 
Dracon hide the legacy system. in the OSS 
wit hout requiring telephone companies to 
scrap or retool them. 

Another key earl y decision was lo use 
wireless technology ro co nnect the mobile 
dev ice to other sy ·terns . One drawback of 
CATs is that a physica l connection to a 
wire must be made to downl oad . erv ice 
ca ll s. Every time craft technicians attach a 
CAT to. or disconnect it from. the wires. 
they stress the physical connection points 
of both the phone system and the CAT. A 
wireless system not onl y avoids this prob
lem but also permits the exc hange of data 
when the craft tec hnician is driving be
tween job sites. 

lronically, wire less tec hnology also or
le rs greater data bandwidth than cum:nt 
CATs (i.e., 56 Kbps or higher, versus 1200 
bps). Al the same time. Dracon dec ided 
to implement a wire- line modem in the 
CDA as a backup in case the wireless sys
tem ever went out of commi ss ion. 

The Long Road 
Field devices used to be proprietary, says 
Dracon·s Schill ac i. but a few years ago, 
phone companies started issu ing RFPs (re
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quest for proposal. ) for DOS-based ys
tcms. " It wasn· 1 that DOS was any betrer; 
it wa. th at they [phone companies] were 
af'raid of being boxed in by a c losed sys
tem, .. he says. "They wa nted the opt ion 
or running third-party programs on these 
dev ices instead of relying on what the ven
dor supplied. And they wanted lo be able 
to develop their own apps." 

In 1991 , Dracon began look ing at gen
enil -purpuse platform. on which to build 
its combo unit. The first contenders DOS
based pen computers from Grid Systems 
(which is now owned by AST) , didn't fit 
the bill. Schill ac i says that while these sys
tems were sufficientl y ruggedized. they 

he telephone companies are 
attempting to drive automation 
from regional 'data centers into 
the hands of the people wearing 
the yellow hard hats. 

-Nonn Schillaci, 
SuperTech 2000 

product manager for 
Dracon and the 

project's 
engineering 

development leader 

were too heavy, didn· t have a long-enough 
battery life, and were too expensive. Fur
thermore. he says, their software tools and 
operating environment (DOS plus the Pen
Ri ghl shell ) wcren 't robust enough for the 
target customer base and usage profile. 

Dracon also considered bui lding its own 
DOS-based system from scratch but ruled 
that ou t becau. e of high development and 
manufacturing costs. "We are not in the 
busincs: of making general-purpo. e com
puters." Schillaci says . The company also 
rejec ted the idea of supply ing an o lT-the
shel i' (or an environmentall y hardened) 
laptop fo r use in conjunct ion with a CAT. 
bccau. e thi would have req uired techni 
cians to carry two dev ices whil e in the 
field . The whole point was to ro ll all the 
necessary functions into a single system. 

Looking at opti ons ot her than DOS
based sys tems, Dracon conside red, and 
eli minated. several of th em. The Eo . ys
tems, which ra n the object-oriented Pcn
Point operating system on AT&Ts Hobbit 
chip. were cast out fo r bei ng too big and 
too costly. "'The Eo had loL of integration 
[i.e .. built-in cellularca1abi lity and a rich 
software environment]. but it was heavy 
and very expensive ," Schill aci says...We 

saw it as a real di a. ter. and an analyst 
recommended against it." Systems run
ning General Magic·s Magic CAP or Mi
crosoft 's WinPad looked like they would 
not be ready soon enough. (As it turned 
out , the Newton shipped more than a year 
before the Sony Magic Lin k di d, while 
the first WinPad systems are yet to be de
li vered.) 

When former Apple head John Sculley 
announced the Newton, with its entry price 
of just $800, Dracon was impressed. "We 
went, 'Wow! ' ," Schillaci says. But equal
ly import ant were Apple's image and atti 
tude. "Lots of people were trying to fi gure 
out what a PDA was. but Apple had come 
the closes t." he adds . ..They had set up 
their own divi sion. They had a reputation 
for being a pioneer. And they had signed 
up a lot of third-party partner., like Mo
torola and Toshiba." And , he notes, a con
sultant told Dracon that he expec ted only 
two pen/PDA environments to succeed 
over the long haul : the Newton and the 
Wi nPad. 

Although the Newton was aimed at the 
consumer market. Dracon decided to tailor 
the device for a ve11ical application. A key 
facto r in thi : decision was the object ori
entat ion of the Newton operating system, 
which Dracon believed would make two 
things possible: the reuse of code and easy 
third-party licensing of software compo
nents. Thi s meant not onl y that Dracon 
cou ld obtain software functions from oth 
er firms ra ther than in venting them fro m 
scratch (e.g., the SuperTech 2000 CDA 
can use VT I 00 term inal-emulation soft
ware from Ex Machina [New York. NY]) 
but also that Dracon could sell the forms 
and procedures it created (e.g .. a job-tick
et template or a sc ript for managi ng test 
procedures) to other vertical-market play
ers. For the e rea~ons, concluded Schillaci, 
··w e decided that go ing with the Newton 
was the safest thing:· 

Customizing the Newton 
Dracon 's original intent was to use an off
the-shclf Newton wilh an exte rnal com
municati ons module connected via the 
LocalTalk port ; the target weight for the 
whole package was 2!1:! pounds, with an 
operating life of 8 hours per charge. 

But problems emerged quickly. A wide 
variation in fie ld-lighting conditions dic
tated that th e di . play be back lit , which 
would use up more energy and require ret
rofi tting of the unit. More important, the 
Newton·s packag ing- espec ially it s un
protected screen surface-was not up to 
Dracon '. environmental spec ifications. 
Among the problems: the degree of safety 
fro m precipitation. the quality or the seals, 
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and the placement of the speaker (see the 
tab le ··Environmental Requirements for 
the Dracon SuperTech 2000 CDA"). For 
these reasons, Dracon decided to design a 
customized version or the Newton. 

The SuperTech 2000 CDA is based on a 
standard Newton core. using the same main 
printed circui t boa rd as the Gelato (i.e., 
MessagePad 120) release of the product. 
However. there arc differences between 
the two models: Dracon's CDA ha. stron
ger plastic and a different case, is sl ightl y 
thicker than the Newton , doesn' t have an 
infrared po1t, and has a different silk screen 
over the LCD. The screen is also covered 
with a Mylar shie ld, and there 
is a door to cover it when the 
dev ice is not in use. Also. the 
en tire ystem is enc losed in a 
rubber boot to further protect it 
against breakage. 

In add ition, Dracon has add
ed back.lighting behind the 
LCD and incorporat ed a 
new ·' fu el-gauge·· ballery 

an AC adapter because it 's intended to be 
used only on battery power and recharged 
on a suppli ed charge stand when not in 
use. Schillac i says that one reason Dracon 
chose both the Newton and the wireless 
tech nology offered by Digital Ocean (Le
nexa, KS) was their respective power man
agement capabili ti es, compared to other 
opti ons. 

The CDA itse lf is on ly part of the Su
perTcch 2000 system, which also includes 
communications componen ts for linking 
the Newton back to the CO and OSS. Built 
into the hand-held unit is a wire less LAN 
based on Digital Ocean· s pread-spectrum 
technology, used for talking to a commu
ni cations bridge located in the technician ·s 
truck or in a satchel. Th is wire less LAN 
can also be used to interface portable tesl 
equipment to the Newton (more on thi s 
later). The communications bridge, in tum, 
communicates to the service center via a 
wireless WA : for now, Dracon is using 
analog cellular technology, but evemuaJl y 
it coul d employ CDPD (Cellu lar Digital 
Packet Data), packet radio, sate llite, or 
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some other emerging technology. 
Digital Ocean·s wireless LAN has a 

range of 800 feel and operates in the 902
to 928-M l-l z unlicensed rrequency range. 
instead of frequency hoppi ng, it employs 
direct-spread rad io rechnology, which Dra
con says uses Jess power and all ows for a 
potenti al throughput of up to 2 Mbps (al
though , due to sofrware overhead in the 
Newton. the actua l rate is now closer to 
LocalTalk rates of 234 Kbps). 

Ana lyst Ken Dulaney. of the Gartner 
Group (Santa Clara. CA), points ou t that 
direct-spread technology is more subject to 
external interference than other tcchnolo

gies . But because the nature of Dracon 's 
transmissions isn' t very confidential and 
the signal range is fai rl y short. security is 
not a big fac tor. 

Dracon chose to adopt thi s two- level 
communications architecture instead of 
equipping each CDA directly with a wire
less LAN (either on a PCMCIA card or 
built in) for several reasons. First, the wire
less LAN creates a distributed communi
cations hub surrounding each truck that is 
capable of supporting more than one re
pair technic ian. This helps push the work 
load away from service centers and into 
the field. red ucing the data traffic going 
in and out of the OSS. It also breaks timing 
dependencie. between mobi le devices and 
host systems: The CDA doesn't have to 
have real-time access to the host wh ich 
permits greater flex ibility on both sides of 
the comm unications link. 

Second, the LAN al so support s non
CDA devices. This means that makers of 
portable test equipment can equip thei r 
products with compatible radios and then 
lin k them locall y to the CDA. 

-2o·c to +44"C 

Unit will operate for 1 
hour after ambient 
temperature change 
of-40"C to +21"C or 
+21"C to +66"C 

Unit Is splash-resistant 
bul not submersible 

Unit can withstand 
multiple drops from 
up to 6 feet 

Third. the wireless LA uses less en
ergy than a WA rand operates at a hi gher 
data rate. To a certain extent , it also pro
tects Dracon ·s customer· against the risks 
of evolving wi reless-WAN standards: 
Rather than having to change every unit 
in the fie ld to support a new technology, 
they only need to update the more easil y 
replaced interfaces in the communications 
bridges. Of course, a wireless WA1 card 
could still be installed in the Newton·s 
PCMCIA slot by the customer. 

The notion of a communi cati ons hub is 
centra l to Dracon's long-term vis ion for 
the SuperTech 2000. For the time being. 

the truck-based bridges (which 
are li ke ly built on DOS - or 
Unix-based x86 computers) are 
mere relays that shuttle LAN 

traffic back to the serv ice 
centers. But they will 
eventually become, or 
be a\l ached to, dis tri b
uted servers contai ning 
some of the "outside 

plant .. information 
that· s now housed at 

the OSS. 
Thu s, when a craft 

technician wams to see a 
wiring plan or look up a 
custorner·s service profi le, 

the data transmiss ion can 
occur loca ll y and at faster 
LAN speeds instead or at 
slower WAN rates. Forms, 
templates. and customer in

formation can be maintained in the servers 
and updated via periodic downloads from 
the serv ice center. Job ti ckets can be dis
tributed in batches each morning in rea l 
time and then co llected when each job is 
completed, instead of on demand. 

Using the CDA 
Third-party players will determi ne how 
much of the craft technician' s work is even
tuall y integrated into the Dracon CDA. 
Initi ally, the repa ir tech ni cians will still 
carry portable test eq ui pment around with 
them, so the aclllal measurement of vo lt
ages and frequencies won ' t be done by the 
Newton. But over time. these functions 
could be brought under the CDA ·s um
brella or even des igned into PCMC IA 
cards. To encourage such integration, Dra
con will publish the HAPI (Harris API) 
specifi cati on. which outlines the roughly 
50 function ca lls and 50 frames and tem
plates that it has added to the Newton en
vironment. 

The closest kind of integration would 
make use or ei ther the wireless LAN or 
the CDA · s RS-232 seri al port . Makers of 

technology, wh ich features 
a microprocessor in each 
ballcry pack that manage. 
differen t power and re
chargi ng characte ri sti cs 
transparent ly to the system. 
Thi s wi ll a llow sea mless 
mi grati on from the nickel
metal-hydride batteries the 
CDA uses today to more 
efficient lithium-ion batter
ies in the future. The Dra
con CDA does n' t incl ude 

Operating temperature range 

Thermalshockresistance 

Water resistance 

Physical shock resistance 
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po11ahle test equipmenl , such as CTC. Tek shipment s planned for sometime between 
tronix. and 3M, could reengineer their de March and May. Schillaci expected to be
vi ces to contain a wireles. LAN or serial gin beta-testing software in November 
inte rface and then devel op Newton-based 1994 and estimates the final code size will 
software to access. configure, 
and contro l the device. The re
sult wo uld all ow a craft tec h
nician to rccci ve work orders, 
perform tests using third-par
ty devices. incorporat e mea
sured result s into reports. and 
close job ti ckets from a single 
user interface. So far. no test
equipment makers ha ve pub
licly commilled to supporting 
the Dracon CDA. but the com
pany is working close ly wi th 
four major players. of which 
ir expects at least one to auach 
a device via serial an I another 
via the wireless LAN. 

If thi s third party doesn't 
wa nt it s product to direct ly 
connect to the CDA, there's an
other possible integration op
tion: supplying Newton-based 
support software. A device 
maker could provide instruc
tions on how to control and 
configure it s product: advice 
on how to interpret results: or 
even fnrms into which to enter 
measurements for anal ysis. in 
corporation into a repon , trans
mission to the OSS. or input to 
an expert system. 

According 10 Schillaci. all 
the programs that are now in 
development fo r the CDA are 
graphica l and "tappabl e." lf 
any tex t entry is required , they 
use an on-screen keyboard for 
hunt-and-peck 1ex1 ent ry. nor 
Ihe Newton's handwriiing rec
ognition. (There are also ap
pli caiions thal use digital ink: 
more on thi s later. ) Changes 
to applications can be down
loaded to llash memory. 

Cert ai n Newton fun ctions, 
such as the In telligent Ass is
tant. will not be avai lable for 
craft-technician appli cations . 
Bui oiher built-in capabi liti es. 
such as the ability to record names and ad
dresses. wi ll be. In addition , data values 
that are created and used by CDA pro
grams won't be accessible to normal New
ton applicaiiuns. so the daia can he pro
tected from corruption. 

Coming to Market 
The Dracon SuperTech ::woo CDA is s1ill 
in deve lopment , wi th the first customer 
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bilities. By way of compari son, Schillaci 
notes that less-functi onal CATs se ll for 
between $2500 and $5000. 'There real
ly aren't any competitors for thi s [CDA] 
now," he adds. 

ly with Bell South. 

The precise manufacturing details also 
were not firm at press time. The most li ke
ly sce nario is that App le will manufac

Enter s umm ary 

Yis;ious dog lit r~QJ!ir: site. 
Ur]t1~!.~_ lo repiiir. _\l(_i.ll.... -·-
r·eLurn wi_lt) sleak. 

ture the CDA under contract 
to Dracon, using excess plant 
capacity in Taiwan and Japan, 
and Dracon will handl e the fi
nal testing, configuration, and 
delive ry out of its Camarillo, 
Ca li fornia, faci lity. 

This relation ship between 
Dracon and Apple , Schillaci 
claims. offers eac h party the 
best of both worlds. "Our cx
pert i. e is ruggcd izcd prod
ucts [preventin gj what the 
environment, sunlight , and so 
o n can do to products ." he 
says. ··Apple understood th e 
limits of their design. We' re 
going to ruggedizc it , and 1hen 
they or anybody else can le

----·-·~ -·· -- - verage off that. .. 

DATU Line Conditions: -----"""'i~,...,~~--..,..,,..-~,,,_-

The selling proposition for 
the SuperTech 2000 CDA is 
thus threefold , Schillaci says. 
"We will save you mo ne y 
today ... he says. through in
cre::ises in efficiency and re-

1liT:-1 1 

' I ~ ... ' 
•• I _. :""'. 

.. .. 
' toil • •• • 11 . .. . ......... . .. 

duction in costs. He adds that 
·' we wi II save yo u mo ney 
tomorrow" by putting in a 
distributed, TCP/IP-based net
work infrastructure and re-

Date: f.rL ?.LJ.5. ........... --·------ ducin g the difficulty of mi
gratin g your back-e nd OSS 
system . And "we wi II even 
make yo u incremen tal rev
enu e." he notes, because sup
port for digit al ink and sig-

Num Opened (los.ed 

1282 1 08;10 08:50 
12822 09;00 10:15 

Time 

00;40 
01 :15 

nature capture o n the CDA 
wi ll enable the repair people 
in th e field to sell services 
to customers and take orders 

ToolTlm•: !'.53_______ 
from th em ri g ht on the de
vice'. screen. 

The on ly caveat is offered 
by the Gartner Goup's Du
laney. formerly a manager at 

Grid Systems, who has traveled down this 
road before. "The phone compa ni es wi ll 
wa nt suppli es of these de vices for five 
years ." he warns ... But doing specia l or
ders is not Apple's paradigm. That 's what 
killed us at Grid." • 

GTE. and Pacific Bell on its CDA, he 
adds. and is also talking with Bell Atlantic. 

ynex. and other independent 1elephone 
compani es . 

Pricing had n'1 been sci by the time thi s 
went to press , but Sch ill ac i says the cost 
wi ll be ;due-added. meaning it will re
flect the base SSOO price or the Newton 
incrcmcmcd by the value of Dracon's nu
merous enhancements and software capa

A11dy Rei11/wrdr is Bl'TE's \Vesr Coasr b11
reo11 chief Yn11 can reach him 0 11 rhe lntem et 
or 13/X m arei11lwrdr @bix.co111. 
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Bringing software into the world is a 

little like bringing up children. You 

always know where theystart, but you 

seldom know where they'll end up. These 

days, with illegal use of software so 

common, concerned developers have 

good reason to worry about the products 

of thei r labor. That's where HASP®- The 

Professional Software 

Protection System, 

comes in. 


Like a respon

sible babysitter, 

HASP accom

panies your software 

wherever it goes. With HASP 

there, your software won 't run out of 

control. Without HASP, in fact, your 

software won't run at all. 


For developers, HASP provides the 

highest level of security and reliability. 

For legitimate users, HASP is a friendly 

and transparent solution. Once 

connected, theywon't even feel it 's there. 


And if your child wants to playwith its 

friends, a single NetHASP lets it run free 

around a local area network. But always 

under your supervision and control. 


Get serious about software 

protection. Since 1984, nearly one 

million HASP keys have enabled 

thousands of software developers, in 

more than 60 countries, to protect their 

software. To find out why HASP is 

considered the best product in the 

market, order your HASP Developer's 

Kit today. 


1-800-223-4277 
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North 	 Aladdin Software security Inc. 
America 	 Tel: (800) m 4277. 212-564 5678 

Fax: 212-56'1 3377 
E-mail : salcs@hasp.com 

Intl Office 	 Aladdin Knowledge Systems Ltd. 
Tel: 9i2-3·5375i95, Fax: 972-3-537 57')6 
E-mail : aladdin @aladdin.co.il 
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Mosaic: Beyond Net Surfing 


Mosaic is more ing, Mosaic provides a unified interface to the di

than a GUI for 
navigating the 

Internet; it's also 
a tool for doing 

business on the 
World Wide Web 

verse protocols, data formats , and information 
archives used on the Internet. Mosaic draws these 
di sparate pieces into a seamless picture that you 
can view with relative ease. Once you' ve locat
ed a publisher's home page-the screen of the 
National Institute of Standards and Technol
ogy ' s home page (on page 78) is a good exam
ple-you just click on a table-of-contents-like 
li sting to jump to the information you want. 

With Mosaic ' s hypermedia-based interface, 
hyperlinks are embedded in richly formatted 
documents that can include color images and 

.JOHN R. VACCA 

I 
t's easy to get tangled up in the 
Internet: Finding infonnation can 
take too long. Servers might be 
down. Connections mysteriously 

croak. You have to know which ven
dors and collections to search, as well 
as the specific query language for the 
system. You have to be careful while 
formu lating your query. You some
times have to look through too many 
hits, which are not sorted in order of 
relevance. You are working under pres
sure while paying for connection time. 
And it's hard to avoid di stracti ons
scrolling through the Simpsons news
group instead of tracking down those 
files on new object management tech
nologies, for instance. 

Neverthe less, the Internet provides 
access to a worldwide collection of in
formation resources and services. But 
for a new user, it can be confusing. Nav
igating the network can be an exercise 
in frustrat ion for even the most ambi
tious networker. 

Fortunately, software is avai lable that 
can help. Many users are turn ing to the 
Mosaic program-some estimate its 
usage at I million. This browsing soft
ware gives you a graphical interface 
for navigat ing the Internet. It 's proba
bly the most popular means of wend
ing through the WWW (World Wide 
Web)-that hyperlinked cornucopia of 
information resources. But Mosaic is 
more than an easy-to-learn GUI for net 
surfing. It can also be a tool for pub
lishing information on the WWW. 

Mosaic was developed at the National Center for Supercom
puting Applications, at the University of Illinois at Urbana-Cham
paign, as an Jnternet-based, global, hype1111edia browser. It allows 
you to hunt for , retrieve, and display documents and data from 
all over the Internet. It 's a window on the ever-expanding world 
of on-line information. 

A. a hypermedia browser designed for searching and retriev

sounds. "Mosaic provides the mechanisms for linking text, sound, 
images, and animations," says Leslie Southern of Ohio Super
computer Center User Services (Columbus, OH). "Our server 
links to other servers with common interests. While some servers 
are implemented in an outline format, we have gone to great 
lengths to integrate the in formation in our server." 

At the Ohio Supercomputer Center, fo r example, the system is 
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sel up so you can browse through infor
ma1ion on the center's compuling facili
ties. Calendar items, center initiatives. and 
news releases are closely i111erconnec1ed, 
·o users can retrieve associaled infomiation 
from any direction. Links are also used to 
correspond lo the leve l of detai l provided. 

Furthermore. the interface all ows all 
information localed around the world to 
be interconnected in an environment 1hat 
perm its users 10 travel 1hrough the infor
ma lion by clicking on hyperlinks. " You 
can move around within complex docu
ments, as well as from document to docu
ment across the network, simply by c lick
ing on these hyperlinks," ex plains Frank 
Baker, a member of The National Center 
for Supercomputing Applica1ions· Mosa
ic deve lopment team. You use the same 
interface for both naviga1ion and docu
menl viewing; you can even retrieve in
formation from Gopher, a versatile menu-

driven information system. or from WA IS 
(Wide Area Information Service) or anon
ymous FTP (fil e lransfcr protocol) servers 
without moving to a different application 
for each one, Baker adds. Mosa ic leis you 
use a consistent , graphical interface with 
these hard-10-use Internet tools. 

The Mosa ic interface is based on the 
idea of hyperm edia , whe re electronic 
links-k11own as hyperli11ks-are embed
ded in rich ly formaue tl documents that 
can inc lude full -color images and sound . 
These documents are presented to users 
as pages in an in teractive, scrollab le, on
line book (see th e screen of the Jet Pro
pu lsion Laboralory document on page 78 
for an example). 

You can take advantage of the fu ll-text 
and index- based search tools provided 
by WA IS 10 locate a particular document. 
As deve lopment continues , the system · s 
fl ex ible design allows other information 

Setting Up a Server 

To distribute infom1ation via the WWW, 

you first need to set up an HTTP server. 
Tbe HTIP protocol is tatelcss, lightweight, 
and extremely fast, and it provides capabili
1.ie that are nol found in earlier protocols, 
such as FTP. 

One of the first. teps in etting up a erver 
is getting server software. HTTP server soft
ware is avaiJa~le from various WWW sources 
for Unix, Macinto h. Window , and VMS 
ystem see http://info.cern.ch/hypertexlf 

WWW/Daemon/Overview.html for more 
information on writing ervers andgat.eways 
in general). 

Unix Seners 
NCSA l111pd. Thi i available at tbe URL 
(universal re ource locator) ftp://ftp.nesa.uiuc 
.edu/Web/ncsa_httpd. 

CERN hllpd. CERN' server i available 
for anonymous FfP from info.cern.ch (lhe 
U:RL i. http://info.cem.ch/hypertexl/WWW/ 
Daemon/Status.html). ft's also available from 
many other sources; use your local copy of 
Archie 10 search for 'www" to find a near
by site. 

GN Gopher!H7TP server. Tiie GN server 
is unique in that it can erve WWW and Go
pher clients (in their native modes). This is 
a good server for those migrating from Go
pher to WWW, although it doe nol have the 
er er-side cript capabilities of the NCSA 

and CERN servers. See lhe URL http://hopf 
.math.nwu.edu/. 

Perl sen1er. This i a server wriuen in !he 
Perl scripting language, called Plexus, fot 
which documentation i available at !he RL 
http://bsdi.com/ erver/doc/plexu .hnnl. 
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and dala resources, such as relational data
bases, 10 be integrated into the Mosaic en
vironment. 

Mosaic and WWW 
Mosaic is pan o f the WWW environ
ment-a system for maintain ing distrib
uted hypertext that originated at the Eu
ropean Laboratory for Particle Physic . 
(known as CERN) in Geneva. Initially de
veloped to keep 1rack of researchers' in
formation and 10 provide scient is1s with 
an easy method of sha1ing da1a, the WWW 
is growing into one of lhe world's mos t 
widely used environments for info1111at ion 
pub lishing. 

To access th e information stored in 
WWW reposi1orics , you must use a client 
or a browser. ··Mosaic is one of the most 
popular browsers," says Craig Schlenoff, 
an in formati on techno logy manager at 
the ational Insti1u1e of Standards and 

Macintosh Sener OSl2 Sener 
MacH7TP is available aL the OS2H17'PD. For informa
URL htrp://www .uth.tmc.edu/ tion, see the home page for 
mac.Jnfo/machttp_info.html. details (the URL i ftp:// 

ftl) .netcom.com/pub/kfan/ 
Windows and NT Seners overview.html) or fetch 
H7TPS. A ·erver for lntel- and 
Alpha-ba5ed Windows NT ystems. lt's avail
able via anonymous FTP.from emwac.ed 
.ac.uk in the directory pub/http (the URL is 
ftp://emwac.ed.ac.uk/pub/hnps . Make sure 
to download the version that's appropdate 
for your particular procesS'or. You can either 
read a detailed announcemeni at the FfP ite 
or use the URL ftp://emwac.ed.ac.uk/pub/ 
htlps.txt. 

NCSA httpd for Windows. This erver in
clude mo t of the features of the Unix ver
sion, including scripts (which generare pages 
on the fly, ba ed on user input). This server 
i available by anonymous FTP from ftp.ncsa 
.uiuc.edu in the Web/ncsa_httpd/eontrih di
rectory as tbe file whtp I I ab6:z\p, or at the 
l!J.R~ ftp://ftp . nc~a.uiuc.u/W/eb/ncsa_httpd/ 
conttib/whtp 11 abQ'.tlp. 

SerWeb. A simple. effective server for 
Windows. ft' S available by anonymou. FTP 
from winftp.cica.indiana.edu (or one of its 
mirror sites, such as nic.switchich), as the file 
erweb03.zip. in the directory /pub/pc/win3/ 

win ock. There i al o a Windows T ver
sion of SerWeb, available by anonymous FTP 
from emwac.ed.ac.uk as the file /pub/ erweb/ 
erweb_i.zip. 

WEB4HAM. Thi . erver i' available via 
anonymous FTP from flp.informatik.uni
hamburg.de a the file /pub/nelfwinsock/ 
web4ham.zip. 

the package by anonymou 
FTP from ftp.netcom.com in the directory 
pub/kfan. 

DOSSener 
KA9Q NOS (11osl I c.exe) i an Lntemet serv
er package for DOS that includes HTTP and 
Gopher servers. rt can be obtained via anony
mous FTP from inorganicS.chem.ufl .edu or 
biochemi. uy.cwru.edu. 

VMS Seners 
CERN H'ITP for VMS. This is a port of the 
CERN erver. Tl ~ available al the URL http:// 
delonli ne.cem.ch/cli k$user/dun /doc/vms/ 
distribution.html. 

Region 6 Threaded HT'I'P Seiver. A na
tivt; VMS server that use DEClhreads. l'his 
offers a perfonnancc advantage, because VMS 
has a high overhead for each process, which 
is a problem for the frequently forki ng NCSA 
and CERN servers that began life under Unix. 
A multitbreaded server avoids thi overhead. 
ft ' s available at the URL hltp://kegl l.eng 
.ohio- tate.edu/www/doct. erverinfo.html. 

Amiga Sener 
NCSA 's UnLr server. Thi Unix erver has 
been ported to tbe Amiga and i bundled with 
the AMo ·aic brow er. See the URL http:// 
in ti.phy i .suny b.edu/AMosaic/home.hunl 
for derai l . 
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Color is color, unless 

you want performance am/price. 

New Phasern'l40 Color Printer: $1,695. tJu·ough image processing at RISC-speed-the fastest in its 

At last there's a low-cost printer with world-class class. The Phaser 140 suppo11s PCs, Macs, and networks 

performance. It lets your business hit the ground running. simultaneously. And it 's from Tektronix , a Fortune 

Start with 360 dpi resolution on plain or glossy paper, 500 leader, where value in workgroup .. / 1 

transparency or back-print film. Pour on Pantone's color printers now sta11s at only $ 1,695, 

ce1tified color and Adobe"'PostScript"'' Level 2. Rip and doesn' t stop until you finish first. 

Tektronix Free output sample, call 
/ 800·835·6100, Ext. 1066. 

0 1994 Tektronix. lnc. All rights rcscr\'cd. Circle 120 on Inquiry Card. 
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Technology (Gaithersburg, MD). Be	 ward and backward th rough the win 
cause of its hypertex t approach, Mosa
ic makes following reference as easy 
as turning a page, Schlenoff say . "This 
allows readers to escape from the se 
quenti al organ ization of pages and pur
sue topics that interest them." 

This ease of moving around the In
ternet is one reason why Sun Micro
systems (Mountain View, CA) put its 
infomiation on a WWW server. "As you 
know, the World Wide Web is explo
sive-more than one Web server a day 
[is] being added onto the net," explains 
George Paolini , a network manager for 
Sun . " We see the Web as a way to 
communica te many things about our 
company: product information, service 
information. marketing our viewpoint , 
and so on. The Web technology allows 
us, for example, to include URLs [uni
fo rm resource locators] in our product 
ads and gives us a place where people 
can get more info1mation distributed." 

Building on WWW 's initial structures, 
Mosaic uses a client/server model for in
formation distribution. A server sits on a 
machine at an Internet ite and answers 
queries sent by Mosaic clients, who can 
be located anywhere on the Internet. To a 
user, the client looks li ke any other ma
chine application, except it has immedi
ate access to information located all over 
the world. 

These pieces of dist1ibuted information 
that are se nt from servers to clients are 
known simply as doc11111e11ts. These docu
ments, available through Mosaic, describe 

One of Mosaic's nifty navigation tools is the history 
window (left), which lists the available documents 
relating to a certain subject. By double-clicking on the 
name of the file, you can Jump to that document and 
view it. At center Is a typical stop on the data highway 
known as the WWW. This page is from a document 
about Jupiter, published by the Jet Propulsion 
Laboratory. At right Is the home page of the National 
Institute of Standards and Technology. By clicking on 
underlined text, you can Jump to the information linked 
to the corresponding line in the table of contents. 

Rcl o1d 
Home 

lil11ory 
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Menu Edito r •.. 
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• , fanufactunng Extension Partnerfillm 

• NlSTLabora ory Programs 

Coming Attractions 
S ome·or the ·ervices chat users can e pectto 

appear during Lhe next tages of the commer
cial Internet evolution include the following: 
•	 Company and ser\/ice infonnation wi!h 


graphical impact. 

• Li tings and personal 11tldres es on the WWW 

on-line ervice directory. 
• 	Automar~d B-m ail and fax fQrwarding'that 


provide immediate respon e to eustomer

requested infoanation. 


• E<mail list management ~nd ' distribution . 

• Fife transfer and archi\re setvices. 
• Multiple hyperJinked pagei describing product 
, and ~ervices connecteq·to bu iness infonnation 
and support services. 

• Complete Internet connectivity and 

maintenance services, from simple dial-up LO 


high-bandwidth direct connection . 


how to nav igate through the WWW. Sep
arate documentation exisL for each of the 
three available Mosaic versions. Informa
ti on about all three versions is also avail
able on-line through the Mosaic enuy page. 

Clicking Through History 
A Mosaic hyperlink is des ignated by un
derlined tex t, which indicates that a link 
to another document exists. To view an 
attached document, you click on the un
derlined tex t. Mosaic maintains a lli sto
ry window on every doc ument that you 
view (see the screen). Clicking on the Back 
and Forward buttons let you trave l for

tf"• I 

Jupiter Planet Profile 
• ~...-1•uoo 1an 
• Averag,t Di~cc &·om Suu S203 AU 
• r.t..s 190s lll(l'l)k$ 
• Me"° D"""Y U14 lcv'cubic :net..
• Etupe Velocty S9SOO 11'11 
• Rolabon pmod 93 bOUl1 
• Rc:voh£0n Period 11.86 years 

: gi~·=a!~1 

• Oroil taclw>1100 1.3 de!>'" 
• 	 Vliu3' Ceor'nc'"c: Albcdu U 4" 
• Me &ft tempcriawr~ 120 K (cldud tops) 
• Atmoophcnc c,..,..,.... 

• 91Mh~ 
• 	 1~hem 
• 	 £mlomcthllfl;e 

• Rin; F- •"1& ln&.rod rpec:tA mply dotk ,.<k~ 

Jupiter Images 
JUP02 

dow' s hi story. 
Clicking on the hi story window itself 

displays the li st of documents you have 
viewed. Double-cl ick ing on any docu
ment title take. you to that document. 
The first document on the li st is the 
aforementioned home page- the docu
ment you see when you fi rst enter Mo
saic. Clicking on either the Home or 
Home Document bullon aucomatically 
takes you to thi s document. 

Ohio State Uni versity, located in Co
lumbus, uses its home page as an on
line public faculty/staff directory. "This 
page contains only tex t, but it is quite 
useful for looking up people in the col

~ 
lege," says system administrator Kurti s 
Lindemann. "Within the next couple of 
month , there will also be a pri vate ver
sion of the fac ulty/staff directory that 
has pictures, voice annotations, movies, 
links, and whatever else each fac ulty 

member would like hi s or her home page 
to look li ke." 

Mosaic as a Commercial Tool 
Long viewed as a refu ge for academics, 
researchers, and hackers, the Intern et has 
taken a significant step toward becoming a 
national electronic marketplace with a new 
high-speed business-to-business network 
called CommerceNet. Backed by Silicon 
Valley companies such as Amdahl , Ap
ple, Intel, National Semiconductor, and 
Sun , the CommerceNet network has em
braced Mosaic to help it achieve its niche 
in the commercial electronic marketpl ace. 

CommerceNet permits Internet-con
nected companies and indi viduals to buy 
and sell goods by using Mo aic as an inter
face to look up and exchange in formation, 
as well as to collaborate on engineering 
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HIUhlY lntormallve 
business appllcallons 

can also be great· 
looking. 

Developers:
Bel You Haven't seen 

Xbase Like This Belore. 

tt'S easy to create 
Windows applications 
wllh browsers and 
editors that design 
and manage the 
process. 

With CA-Visual Objects: developing new applications is a sight to behold. Because for the 
first time. the ease of use of visual programming has been married with the fourth genera· 
tion power of an Xbase language. 

The result is the only application development tool that gives you full object orientation. 

Mtsslon-crmcal GUI support and client/ server architecrures combined with existingrye] [xvc~ Cllent1Server ' Xbase technologies and databases.-- Repository-based And the advanced technology of Visual Objects doesn't stop there.
llallve Code compiler The object orientation includes inheritance, polymorphism and encapbet l1caHI Fully Scalable 

sulation. And the native code compiler boasts an engine that drivesClass Libraries 
Visual Objecrs at a speed that's as fast as lightning. Plus. the reposi· 

__..,._.......-- tory-based interactive development environment includes class 
browsers. painters. editors and prebuilt classes. 

ODP 

For More lnlormalion. ca111-eoo-225·5224, Dept. 14500. 
Phone soon for a closer look at new CA-Visual Objects. Your mind won't believe what your 
eyes are seeing. 

~OMPUTER
0 New CA-Visual Obiects 

J'iSSOCIATES 0 Computer AsstdaU.~:S lmtmadcnal. tnc.. IsLmdia. ~·y lli88-it'\..'1. -ugh: Lib-graphic dt..-.."dcped In COOfUooic'n \\1th Ught Ub- Business fur 
Softworo superior by design. Windows from OfL Softwarc. lnc. :\II producLS rtfcrrnccd heron ~ tr.iJcmarks of dldr resp«"th-ecomp;inies. 

'I ~ I I I I . 
0 
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Building HTML Documents 

0 nee you've u ed CSA Mo aic for a while you may wam 10 create your own docu

ments or borne page and make lbem available 10 tbe WWW. If you're familiar with a 
markup language, such as Tex. Latex, or troff, you ' ll make the tran. ition 10 HTML (Hypertext 
Markup Language) readily. 

You can write an HTML document with any text editor. Try the Source button of your 
browser (or ave it a an HTML file) toJook at the HTML for a page you find particularly in
lere ·ting. The odds are 1ha1. writing an RTML document will be a great deal •impler 1han 
you'd expect. If you' re u ed to marking up text in any way. HTML should be imuitive. 

A beginner's guide to HTML is available at the URL (llniversal resource locator) http:/ 
www.ncsa.u!uc.edu/GeneraVlnternet/WWW/HTMLPrlmer.hnnl. You can al ·o find a plai11-text 
version (at I.he URL ftp://flp.ncsa.uiuc.edu/ncsapub$/WWW/H'fMLPi'in1er.1xt) and a com
pressed Po !Script version. (at I.he URL f tp://ftp.nc a.uiuc.edu/ncsapubs/WWW/HTMLPrimer 
.ps.Z). Because the latter rwo are FTP URLs, you can fetchthem by hand using FlfP if you do 
not yet have a WWW browser. 

In addition. there i a good et of HTML documentation available at the URL http://www 
.ucc.ie/info/net/htm 1 doc.html, and there· an HTML pri,mer with a URL ofhttp://www.vuw 
.ac.nz/who/Na1han.Torking1oa/ideas/www-btml.html. 

Again, to learn the particulars. see lbe relevant on-line documentation. 

and other projects. Backed by $24 million One company currentl y demonstrating 
in federal government and industry fi  its wares in this new electronic shopping 
nancing, it is one of the li rst sign ifi cant center is the Internet Shopping 1 etwork, 
efforts to bolster the Internet by provid ba ed in Menlo Park, Cali forn ia. Referring 
ing more robust software with the securi lO itself as the " toy store or the global vil 
ty features needed for electronic commer lage,' ' the Internet Shopping Network is 
cial transactions. "Buyers and selJers can competi ng with the giant computer super
now meet on the network and trust each store chains by connecting buyers directly 
other," says Jay Tenenbaum, chairman and to distributors via a Mosaic interface. 
founder of Enterpri se lntegrati on Tech Open to anyone on the Internet, Com
nologies (Pa lo Alto. CA), one of the de merceNet takes advan tage of Mosaic's 
velope rs of CommerceNet. ab ility to act as an information-retri eva l 

and browsing sys1em. And Comm rceNel 
developers are adding both data-coding 
and digital- signatllre technology lo Mo
saic 's capabili ties. "Thai wi ll make it pos
sible fo r users to cond uct business trans
actions without fear of fraud or the ft,'' 
Tenenbaum claim s. 

CommcrceNet's coding technology is 
made possible by an agreement between 
CommerceNel :111d RSA Data Secu rit y 
(Redwood City. CA). This agreement will 
make it possible to deve lop and dis1ribule 
secure versions or Mosaic that wi ll com
municate with spec ial information-server 
computers. 

Authoring Systems 
In today 's information systems. there are 
" islands of information" from which it is 
difficult lo access anyone else's data in a 
uni form manner. For example. you must 
use the Dow Jones interface lo search Dow 
Jones for a financial analys t report. and 
you need the Dialog interface to search a 
database there. Even within a single ven
dor 's informaton repository. the too ls are 
difficult to use. 

Users want one easy-lo-use program to 
provide uniform access to all data, whether 
it' s from private, corporate . or commer
cia l sources. And in fo rm ati on prov iders 
need tools for selling up their daia reposi
tories. This is what authoring systems with 
a Mosaic interface are all about. Two such 
systems. from lnfoSeek and Quarterdeck. 

The Global Schoolhouse Project 


The GSH (Global Schoolhou e) Projecr 
connect clru rooms around tl1c world 10 

ilemonslratc the use of the ln1ernet and Mo
saic in the K-Lbrough-12 chool em•ironmenl. 
The project i developing collabori,nion tech
nologies. interfaces, and advanced informa
tion-retrieval tooJ . 

The main objectives of the GSH include 
the following: 

• Demonstrate how people and informa
tion resource on the rniemct can l:ie used as 
a classroom tool for research and as a me
dium for interacti e, coUaborativc learning 
with Mo aic. 

• Teach 1udcnt how co become active 
Learners and informar.ion managers. 

• Develop an ongoing, on-line y tern of 
training and upport for teachers o that tbey 
can u e Internet technology nnd tool effec
tively in their classroom . 

• Demon. lrdtc the mo, t current 1echnol
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ogies in a clas ·room . etting. 
• Encourage bu incss, government, 

school. higher-education , and community 
partnership for ongoing collaboration con
cerning tl1c integration of 1echaology into 
the clas room. 

The GSH Projeolis sponsored by the Na
tional Science Foundation, wi1h upport from 
A'F&T, Cisco, Cornell Un iver ily, Farallon, 
uperMac. U.S. Sprinr. the University of llli

noi , Zenith Electronic , and other organi
zations. Curriculum and classroom activities 
coordination is provided by !he Global School
Net Foundation (Ocean ide, CA). 

The GSH Project involves Ii e videocon
ferencing among the students and teacher 
u ing Cornell Uni vcr. ity' CU-SeeMe ofl
ware and telephone audio. The project bas 
recently incorporated audio that is 1rnnspor1
ed over the Internet u ing Mosaic and Ma
ven o.ftwarc. which wa developed al the 

Univer, ity of lllinoi . 
Curren! GSH Project 

cbools in the U.. are lo
cated in California, Illinois, 
Iowa, Missouri, Nebraska, 

New York. North Carolina. Tenn ·cc. U1ah, 
Vermont, and Virginia. Participants ouu ide 
the U.S. arc located in Australia. Canada, 
England, Prance, Finland, Germany, nlld New 
Zealand. Japan, Norway. the Philippines. ;md 
seveml other countrie arc planning 10 par
ticipate in the ruture. 

ln conjunc1ion with the a.ctiv itie in their 
classroon . studen1 conduct al lea5t one live 
videoconference with a government official 
in lbeir area of study to disou ·- the results 
of their research and hold a quei tion-and
answer sion. The advantages of ucb an 
activiry include demon Lra1ing the acce i
bility of the govcmmen110 lhc public via the 
Lniernet and promoting early in olvcmem in 
the process s of government by tudcnts. 

http://www
http:ftp://ftp.nc
ftp://flp.ncsa.uiuc.edu/ncsapub$/WWW/H'fMLPi'in1er.1xt
www.ncsa.u!uc.edu/GeneraVlnternet/WWW/HTMLPrlmer.hnnl


Complete CD Recorder 

Solutions 


The fastest 

desktop CD-ROM 


recorder. 


Speed isn't everything - but it's close. ll1edataDisc CDR-4x quad
spced CD-ROM recorder wi th DiscMakcrrn, the easiest and most powerful 
mastering software for Window , Mac or U IX, makes the most powerful and 
complete desktop CD-ROMrecording solution available today. Don 't settle for 
anything less. 

This third-generation CD Recorder can cut a 680 megabyte 
blank disc in 18 minutes wi th less time required for less data. You 
can cut discs in all fo rmats includingCD-ROM. 
CD-DA (Digiwl Audio). CD-ROM XA 
(sound, text. images, multisession), CD-I 
Onteractive) and more. 

But enough on hardware. 
Premastering software i just as 
imponant. What feat ures does the software 
need? 

Speed. A 11ir111a/ CD is created a<; youdrng anddrop files into the 
DiscMaker window. You can reposition files and directories to optimize 
CD perfomiance as quickly a<; youdrng and drop them. 

The best-priced 

desktop CD-ROM 


recorder. 


You' ve been waiting for it - it's here. Announcing the dataDisc CDR
2x. Add to it DiscMakerrn. the easiest and most powerful premastering and 
ma tering software package for Windows or Mac and you've got the best 
priced CD Recordi ng system around. 

This ccond-generation CD Recorder can cut a 680 megabyte 
blank disc 36 minutes with Jess time required for less data. You can 
cut discs in CD-ROM (normal data), CD-DA (Digital Audio) and 

multi scssion formats. Or add Di scMaker 
Multimedia software and make CDs for 
XA (video/audio interleaving), CD-I , 
Photo CD formatting, CD-TV and more. 

But enough on hardware. 
Premastering software i just as 

impor1ant. What features docs the software need? 

Speed. A rir111al CD is created as you drag and drop 
files into the lJiscMakcr window. You can reposition fil es and directories to 
optimize CD performance as quickly as youdrag and drop them. 

True Multisession. DiscMaker implements true 

the way the Kodak Photo CD"de-facto standard has defined it. ·'. :E 
I 0 ·Fast, easy, affordable. DataDisc CDR-4x and Di ·cMakerrn. : 

mastering software comes bundled with a SCSIcard, cable, I 0 q {:( 
blank discs and lifetime technical suppor1. Other configurations , Q 
available. Blank discs avail able under $15 1 C,.)' 

Call the number one CD-ROM company to get yours. 
Call dataDisc at 800-DATADISC (800-328-2347). Call today. 

True Multisession. DiscMaker implements tn1c multisession, ,~aJcp.. multi session, the way the Kodak Photo CON standard has 
~ defined it. 

·-~·-..- - ..:::::: Fast, easy, affordable. CDR-2x with cable 1I,995. CDR
2 Times, DiscMaker"' masteri ng software, SCSI card, cable, 
10 blank discs and lifetime technical support, 12,495. Other 

configurations ava ilable. Blank di scs available under SIS! 

Call the number one CD-ROM company to get yours. Call 
dataDisc at 800-DATADISC (800-328-2347). Ca ll today. 

dataDiscTh. 

We simply do it for Jess."' 
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arc new to the market. 

lnfoSeek has established a commercial 
Internet search service that interfaces with 
Mosaic. It" s compatible with ex isting In
tern et end-user too ls and protocols. It en
ables Uni x. PC, and Macintosh use rs to 
use Mosaic as a co mmon use r interface 
and perform an easy point-and-c lick op
erati on to browse. search, and retrieve in
fo rmat ion. 

By late 1995, in add ition to offeri ng the 
basic Mosaic search service. "we will also 
be prov iding our advanced Mosaic search 
soft ware and Internet server soft ware to 
an yone who wants to make their info nna
ti un accessible over the Internet for either 
commercia l or noncommercial use ... says 
Steve Kirsch, pres ident and CEO of lnfo
Scek. ·'This wi II expand the network of 
in ro rmation ources ava il able to all In
foSeek subscribers. lnfoSeek Mosaic CU I 
(common user interface) software will hide 
the complex ity of where the data is locat
ed and which protocols were used to re
trieve the in fo rmati on." 

lnfoScck says it has appli ed for patents 
on two approaches fo r finding in fo rma
ti on with Mosaic. One is a method for im
mediately identi fy ing which information 

. - ::-- 

Ellery Systems, Inc. 

4840 Pearl East Cir .. 

Suite 301-W 

Boulder, CO 80301 

(303) 443·8414 
fax: (303) 443-5865 

lnfoSeek 
2620 Augustine Dr. , 
Suite 250 
Santa Clara. CA 95054 
(408) 982-4463 
fax: (408) 986-1889 

Minnesota Supercomputer 
Center, Inc. 
1200 Washington Ave. S 
Minneapolis. MN 55415 
(612) 337·3501 
fax: (612) 337-3400 

The National Center for 
Supercomputing 
Applications 
University of Il linois 
Champaign . IL 61820 
(217) 244-3364 
fax : (217) 244-1099 

collccti on(s) are relevant to au. er's query, 
thus sav ing the user from hav ing to know 
where to search. The other i. a method fo r 
combining the results of . carche from dif-

More ProduclivilV... 
Greater Control In Your 


Computer Classroom 

CLASSNET is apowerful video network that puts every 
monitor, mouse and keyboard in the instructor's control. 
~ Display teacher andstudent screens 


to the enti re class 

r! 	 Observe student work-in-progress, 


thentake over keyboard and mouse 


r! 	 Interact with students wi1hout leaving 

your desk 


r! 	 Darken screens for immediate attention 

~ Broadcast multimedia, VCR, Laserdisc, 
TV 10 student computers 

CLASSNET . 

For information and free demo disk.... 
Call 1-800-922-8020 

:}}'Minic am 
.~.;. .Advanced S'(slcms LI 

lnlernalional Hdqlrs: II Seit Hadlus SL Jerusalem 95483 Israel 
Tel · 972-2-518593 Fa.< · 972·2·518971 

r! 	 Workswith all major operating systems 
and hardware; with or without LAN 

~ Supports mouse, voice, graphics 
and motion video - up to 64 computers 

r! 	 Available with fast file·transler. E-mail 
and intercom functions 

tJorth Ame11can Ottice. 195 W. 8th St. Holland.Ml 49423 
Te l • 616·392·3707 Fax • 61 6·396·2224 
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FOR MORE INFORMATION 


National Information 
Infrastructure Test-Bed 
Fairfax, VA 22021 
(703) 757-7630 
fax: (703) 757-0850 

National Institute of 
Standards and Technology 
Commerce Department 
Gai thersburg. MD 20899 
(301) 975-4427 
fax: (301) 258-97 49 

Ohio State University 
College of Business 
1775 College Rd .. 
Suite 20899 
Columbus. OH 43210 
(614) 292-9754 
fax: (614) 292-1651 

Ohio Supercomputer Center 
1224 Kinnear Rd. 
Columbus, OH 43210 
(614) 292-9367 
fax: (614) 292-7168 

Quarterdeck Office 

Systems, Inc. 

150 Pico Blvd . 

Santa Monica. CA 90405 

(310) 392-9851 
fax: (310) 314-4218 

RSA Data Security, Inc. 
100 Marine Pkwy. 
Redwood City . CA 94061 
(415) 595-8782 
fax: (415) 595-1873 

Sandia National Labs 
20449 East Kirkland AFB 
Albuquerque. NM 87185 
(505) 844-7192 
fax: (505) 844-8480 

ferenl collecti on in a way that properly 
merges the relevance rank ings, regardless 
of the underlying search-engine technolo
gies. Solving these problems, Kirsch says, 
is necessary to lruly provide total access to 
global information resources. 

Qu arterdeck Office Sys tems plans to 
bring its commercial version of Mosai c 
and puhlishing tools to market in 1995. 
Company offi c ials ay thei r planned en
hancements include faster perfo rmance. 
multimedia viewers, and an improved user 
interface compared to current versions of 
Mosaic. 

Quarterdeck will target two major mar
ket segments. SOHO (small offi ce/home 
offi ce) and indi vidual users will use the 
basic package for Internet navigati on and 
document viewing. These users will find it 
easy to capture in formati on from any In
ternet node without the expert knowledge 
of computer commands that' s required 
by other interface options, Quarterdeck 
officials say. Corporate and Fortune 500 
account s will use the adva nced Mosaic 
tools for development of mu lti site infor
mati on systems. 

Lowering the Cost of Global Communications 
Consider lhi s: Using tradit ional technol
ogy. a direc t mai ling or fax ing to 1200 
customers in the U.S . alone costs hetween 
$ 1200 and $ 1600. The same coverage wi th 
a global communications link costs only 
abou t 10. Add another 600 customers 
in six different counlries . and the cost is 
still about . 10. Usi ng Mosaic fo r global 
communications coul d lower the cost of 
doing business around the world . 

co111i1111ed 
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cations. 

Data Compression 
Library®Products 

The PKWARE Data ompress ion Library products allow you to include 
state-of-the-art, patented data compression teclmology within your software 
applicat ions . Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 

The PKWARE Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dicti onary size allows software to be fine lW1ed for maximum 
speed or compression efficiency. The use of application defined ca llback 
functions allow maximum flexibility. No rW1time royalties. The fom1at used 
by the compre. ion routine is completely generic and not related to the 
PKZIP®fil e format. 

Versions avai lable for DOS, OS/2, Windows, and soon for Win32. 

• Compatible with 
Microsoft Win
dows 3.x appli

•The DLL requires 36k of memory 
to compress & 12.5k of memory 
to extract. Windows Version $350 

• Routines provided as an object tile 
& library file . 

•Requires 36k of memory to 
compress & I2.5k of memory to 
extract. OS/2 Version $350 

• Fully reentrant. 

• Compatible with 
popular 16-bit 
language com
pilers. 

• ompatible with Microsoft • Can be used in any memory model. 
Visua l 32-bit & Borland C-H-. 

•Requires 36k of memory to •Requires 35k of memory to com
compress & 12.5k of memory to press & l2.5k of memory to extract. 
extract. 

Wln32 Version $375 DOS Version $275 

Please add SS.00 Shipping & Handling 
per package in the U.S. & Ca nada; 
SJ 1.25 overseas. Wisconsin residents- :K

The Data Compression Experts. please add 5% state sales tax & 

9025 N. Deerwood Drive applicable county sa les ta'<.. No CO D. 

Brown Deer, WI 53223-2437 

Phone: (414)354-8699 Fax: (414)354-8559 
 Ci!C flJ a! fll 

Copynghl 1994. PKWAAE, Inc. PKWAAE . the PKWARE logo. PKZJP, and ltle PKWARE Dato Compfessbi l.Jbraty are reglstOfed uadome1k1 ol 
PKWA.AE. Inc. Mcrosoft ls a regcstered tradOmlU1c. and Windows. Win32. and lhe Wdldowl kigo are trademarks ol MiCrosott Cor;lora6cn.. OSl2 and 
tno 0St2 togo are rogb":.ered U'IOemarks of lntoma.tional BusWl9SS Machines Cclrpofation Tradotnarlt.s of other~ menrioned hero appNJ 
l0t ldtntshcation purposes ody lll'ld are the property cl their respective companle$. 
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Ellery Systems provides a Mosaic in

terface with ils Global Commerce Link 
services, which are focused on providing 
cost-effective Internet communications 
services to businesses worldwide--espe
cially SOHO users , independent consul
tants, and telecommuters. GCL gives users 
on-line offices that put their small busi
nesses on the global commerce map. 

GCL has the potenti al to adve1ti se a 
business to millions of customers, seven 
days a week , 24 hours a day . More im
portant, GCL allows a company wi th a 
Mosaic in te rface to quickly and efficient
ly serve its customers with automated re
spon es to information requests, automat
ed price-quotation services, globe- panning 
E-mail capability, and more. 

Being able to use Mosaic to instantl y 
communicate current product inform a
tion to customers and sale forces around 
the world can give a company a huge ad
vantage over competing firms . Also, be
ing able to automate same-day responses 
to customer inquiries and requests for 
quotes is an enormous advantage over 
competitors who don' t have Mosaic-and 
who must rely on delivery services that 
can take days or even weeks to deliver in
fomiation. 

In short, GCL packages the communi
cations power of Mosaic fo r a business. 
GCL services start by preparing colorful, 
graphical information abou t a business, 
which i then di splayed on the Internet. 
Automated infonnation, ordering and ful
fillment services, customer mailing and 
list management, e lectronic-document cre
ation, and document archiving are just a 
few of the services that GCL offers. 

Evolving Mosaic 
In the next few years, the commercial In 
ternet evolution-of which Mosa ic is a 
part-will put adventurous businesses on 
the global information highway. Wilh im
mediate presence on the WWW, a busi
ness will be able to differentiate itself from 
its competitors by acting as a resource for 
millions of Internet users located around 
the world. 

For people who have an Internet con
nection-and a considerable degree of pa
tience-searching through the WWW is 
the best way Lo find answers to many ques
tions. I used Mosaic to do much of the re
search for thi s article. The pointers I've 
included hou ld help you on your way 
arou nd the WWW. • 

John R. Vacca is a free/a11ce wri1er based i11 
Ho11s1011 who covers i11fomra1io11 tech110/ogy. Yo11 
can co111ac1 liim 011 the l111eme1 al 74044. 164 @ 
comp11sene.co111 or 011 BIX do "editors. ·· 



Why Back Up?
---· 
~~-

Move forward 

with BEST for just $133! 


Get your hands on the best 
power protection value on the 
market today - the new low-cost, 
high quality Patriot*models from 
BFSf. The new Patriot models 
surpass APC's Back-UPS' in all the 
important categories. That's because 
we designed the new Patriot series 
to provide highly reliable power 
protection, with the best price/ 
performance in its clas.s. If you're 

COMPARE 

250VA list price 

250VA full-load runtime 

400VA list price 

600VA list price 

,< ,.~ 

support. In fact, BFSf won 12 of 
the 14 survey categories. And if 
you need power protection 
systems for more than small LANs 

or individual PCs, BESf has a full 
product line up to 250 KW. 

You can buy the new Patriot 
models today with our full 
warranty. Don't back up. Move 
forward with BESf, call 
1-800-356-5794, ext 9062 

250VA runtime after 2 blackouts• 8min. 3 min. 10 sec. 

BEST 
Patriot• 

$133 

8.5 min. 

$219 

$379 
y 

APC 
Back-UPS• 

Sl39 

5 min. 

$229 

$399 

using computers today, you know you need power protection. Here are just "We fully appreciate the personal commitment BEST bas made to its wstomers 
two of the ways the new Patriot models outperform APC's Back-UPS' line: and resellers." Karen Dieffenthaller, Electrotec U.S.A. Inc. 

• BESTs new Patriot 2')0VA model gives you up to 70 percent longer "It's wonderful to see acompany a11d management who care and are really 
11runtime. interested in thec1L1tomerand reseller. Rex Ennis, Blackstone Electric, Inc. 

• In multiple-blackout situations, the Patriot 2')0VA model's runtime 

is more than 150 percent longer than the comparable Back-UPS' 

model. 


l'Jlrl<t t.-d '°""' PJma tr< tndam1b Your Quality Power Partnern1There are more reasons to choose BESf. For one thing, BESf was cl Bat Ptl'"" Tcd111olo5y, In<. 
llul«lJPS ii • tr.ldcmlrk cl A!ncrian

named the leading manufacturer of network UPS products for the second """" Commloo Capon tion CAPO. Best Power Technology, Inc. 
which is "" iffi!Dtod .;a, 1151'.

consecutive year in the 1994 VARBuslness magazine survey. This survey P.O. Box 280 Necedah, WI 54646 
'Tv.-o-hou rttlurKt bet\\Wl ouuges. First bbckoo1 fl\'C minutc1 at fuU loid

shows that BESf ranks first in reliability, overall quality, and technical (170 »ti>), two-hour tttlwilt. l«OOll bbctow, then nmtimc 111<1!11ml. 1-800-356-5794, ext 9062 

++ 1 1 1 1!. ~f fr Aiffi"tifi• '"?!WHittN 

Ii)BUYERS YERS 
· l l' CHOIC E CHO ICE li)B 

AWARDS AWARDSI ~- ii·&·•• •1141 Iii .,.,.••. '""'"'' " .. , ~ _,-II
~ 
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MATCHING OLORS 
Making color-printer output match your monitor image is a complex and frustrating problem. 

But consistent and predictable color management is on the way. 



C olor is wonderful. It adds impact, 
interest, and information to most 

document~ and graphics (colorized movie 
excepted). Color monitors have been avail
able for personal computers almost from 
the beginning. Today, inexpensive and sur
prisingly good new printers, using a vari
ety of output technologies , make color 
printing affordable for almost anyone. 

So you fire up your graphics program, 
whip up a co lor chart , poster, or image, 
and send it off to yo ur desktop co lor 
printer. Surpri e! You discover that the 
printed color doesn ' t match the color on 
your screen. Remember that favorite color 
photograph of your family that you had 
put on Photo CD? The monitor image 
doesn ' t look like th e g lossy print and 
when you send the image to the printer, 
the output doesn't look like the original 
or the image that was on the computer 
screen. 

Color can be a serious problem. Its qual
ity chanee from one device to another 
and from one operation to the next. There 
is no consistency. no accuracy, and no pre
dictability. 

Computer manipulate color images in 
a number of ways. You can scan a photo
graph or painting into digital form and 
then rework it using software, with effects 
judged on your monitor s screen . Or an 
aitist can create original art directly on his 
or her computer, without any physical ob
ject. From there, the aitwork can be trans
lated into a num ber of different file for
mat. , combined with other images and 
text, proofed on a variety of color or black
and-white device , hown on a projection 
panel , printed out on high- or low-quality 
paper, sent on for ful l-color reproduction 
via offset or grav ure printing, or incorpo
rated into a multimedia product that is de
signed to be viewed on someone e lse's 
computer. 

What is merely a frustrating annoyance 

for one user can be a crippling and expen
sive problem for the u er who must main
tain cons istent color across a variety of 
applications, displays, and output devices. 
You can ' t have the company logo appear
ing in 15 different shades of red, ranging 
from orange to purple . And, if you ' re 
showing off a product, your reproduction 
had better look li ke the real thing. 

The problem i real. The good news is 
that help is on the way. A variety of prod
ucts tackle this problem head-on and some 
of these technologies are being integrated 
into the next generation of operating y 
terns, such as Wi ndows 95 and SunSoft's 
Solaris. 

Standards and Software 
In "Consistent Color," Michae l Sugihara 
di cus es the roots of the color-matching 
problem, beginning with the ways in which 
we define color. He describes the funda
mental differences between the color of 
transmitted light (e.g. , from your monitor) 
and that of reflected light (e.g., anything re
flected off of paper). He introduces some 
of the intricac ies of color space mode ls, 
looks at the issues of color cali bration and 
characteri zation , and explains the diffi
culties inherent in translating a specific 
color from one system or model to another. 

The bulk of Sugihara' s aiticle, however, 
is concerned with the solutions, not the 
problems. An industrywide consortium is 
busy hammering ou t standards that hold 
out the promise of accurate and predictable 
color. Sugihara takes a broad look at sev
eral of the leading-edge color management 
products now on the market. He explains 
where they're coming from , what their 
strengths and weaknesses are, and how 
they differ from one another. 

In Your Face 
Whi le a color graphic is bei ng manipulated 
on computer, the primary point of refer-

Consistent Color 
Firs~ define your colors 
and standards 
...............93 

On-Screen Color Final Output 
What you see--is it what What you get-how 
you want? accurate is it? 
............. 101 ............. 109 


ence is how the image look on the moni
tor. It 's neither practical nor economical 
to send the file off to the color printer after 
every minor revi sion. For the pa t few 
years, monitor makers have been try ing to 
address their end of the color-matching 
prob lem, and they have evo lved some in
genious new approaches. 

In "On-Screen Color," Bi ll Hi ll iard , 
who is a color consultant to the YESA 
(Video E lectroni cs Standards Associa
tion) monitor committee, takes a look at 
where moni tor technology is heading with 
regard to color calibration and manage
ment, resolution, convergence, and other 
factors. He describes the color manage
ment so lutions that monitor makers are 
currently offering with the latest crop of 
digital monitors. He also di scusses the re
lationship between screen resolution and 
brightness and provide tips on what you 
shou ld look for in choosing a monitor and 
a video card. ln addition, he examines the 
question of how many colors you need in 
your palette. 

However, more than the monitor ha 
to be calibrated; its immediate environ
ment plays an important role. Ambient 
lighting can seri ously alter your percep
tio n of on- screen co lor, and mag netic 
forces from nearby equipment or even the 
earth itself can distort co lor if you ' re not 
carefu l. Finally, Hilliard discusses color
matching issues for the flat-pan e l LCDs 
used in laptops and assesses how wel l 
their color matches up to th at of CRT 
monitors. 

In Print 
Hard copy-the output from color print
ers and four-co lor printi ng presse. -i 
the end of the line, the make-or-break area 
in which you-and your customers and 
your bosses- judge fina l co lor produc
tion o r reproduction. A new generati on 
of color in k-jet and laser printers is raisi ng 
user expectations , hut how rea listic are 
these? 

In "Final Output," printe r consultant 
and industry-analyst Michae l Weiss ex
amine the current state of the ait and the 
future potential of a number of competing 
color-printing technologies-ink-jet, laser 
thermal-wax , dye-sublimation, and olid 
ink-jet. He shows how the different tech
nologies compare wi th re. pect to speed, 
consistency, equipment cost, and operating 
expenses, and he di scusses how they are 
likely to shake out in the marketplace in the 
next few years . • 

-Russell Kay, Technical Editor 
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Are You Gettin 

Introducing the most 
NOW you can record your own 
CD-ROM discs. OK, you already know 
that. But what does that mean? And 
what do you really need to record 
your own CDs? 

You see, a lot of companies will sell 
you their CD-recorder, and even more 
will happily sell you their software. But 
only one company provides you with a 

Whether you need to archive data, 
or develop custom CD-ROM discs for 
distribution or multimedia 
publishing, we have a CD-recording 
system to suit your needs. 

B\JTE And unl ike other companies, 
~EE we've developed completely 
a; Integrated software 

·~~ff~ble and hardware solu~i ons, 

quad-speed drives, for 
even faster recording! 

Get the Facts! 
We know what you need. 
After all, we have the 
industry's only dedicated 
support and engineering team, 
bringing you the most complete 
solutions at the lowest total cost. 

complete CD-recording 
solution - JVC. 

System so your JVC CD-recording 
Available" system is all you need. 

So call today for your 
FREE brochure, 

Now record even faster! 
That's right! Complete 

2x&4x 
CD-Recording 

systems 
are now 

shipping. 

Check These Features! 
With full support for all international 
and emerging CD-ROM standards and 
formats, you can record on your PC, 
Mac or Unix computer and-thanks 
to the ISO 9660 format-your CD can 
be read by more than 28 million 
CD-ROM users around the world. 
Want more? How about mixed-mode, 
CD-I or XA to record your multimedia 
presentations. Or double-speed & 

"CD-RECORDING: 
The Whole Story.'' 

714/261-1292 

JVC Information Products 
Company of America 

17811 Mitchell Avenue 
Irvine, CA 92714 

Fax: 714/261-9690 

Distributed In Canada: Distributed In Japan: Distributed In the United Kingdom: 
JVC Professional Products (UK) Ltd 
Ullswater House, Kendal Avenue 
London W3 OXA England 
Tel: (081) 896-6000 
Fax: (081) 896-6060 

CAL-A8CO Victor Company of Japan, Ltd 
170 Alden Road 12.3-Chome Moriya-cho, Kanagawa-ku Yokohama 
Markham, Ontario L3R 4C1 Kanagawa 221 . Japan 
Tel : (800) 387-4345 Tel : (045) 450-1754 
Fax: (905) 4 75-2333 Fax: (045) 450-1760 
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ONSISTENT OLOR 
Applications and operating systems that know about color will finally make effective color 
management available to the mainstream user 

MICHAEL SUGIHARA 

C olor is more avai lable and les ex
pensive than ever. But the neophyte 

color u er faces a confusing and frustrating 
si tuation. After strugg ling to get a presen
tati on to look j ust right on the moni tor, 
yo u a re give n obsc ure a nd unh e lpful 
choices in a printer setup di a log box
"more vivid co lor,' " matches the screen," 
or "automatic co lor. " After maki ng ad
justments to get a desktop ink-jet printer to 
produce the proper co lors, you send the 
job to the network ' s high-speed color laser 
printer for dup lication and to a Lhermal
transfer printe r for transparencies. Tbe 
most ex pensive surpri se of all comes when 
you send the job to the loca l print shop for 
mass duplication on a four-color press. No 
two of these outputs look quite the ame. 

Ir co lor i to be an effective tool you 
must be able to create and enforce consis
tent, predictable color along the proce sing 
chai n: canners, software, moni tors, de k
top printers, external PostScript output de
vices, prepress ervice bureau , and print
ing presses . Unfortun ate ly, professiona l 
use of co lor, parti cul arl y in the printing 
and graphics industries, has always been 
seen as an art not a science, requiring hu
man interventi on throughout the process. 

Technology must intervene, and peo
ple are still wai ting fo r a good so lution. 
But help is on the way. Many color-match
ing and co lor management schemes are 
coming to market or are already here, in
cluding Eastman Kodak ' Precision Color 
Management System, Hewlett-Packard's 
ColorSman, Apple' ColorSync, Pantone' 
ColorDri ve Tektronix 's TekColor EFI's 
EfiColor, and Agfa-Gevaert 's FotoFlow. 

Why So Difficult? 
The dilemma of color management is that 
differem devices just can' t create the same 
range of colors. Some colors can be easily 
viewed on a monitor but can' t be output 
accurate ly on certain printers. Conversely, 
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printing processes can easily produce col
ors that 111onitors can' t di splay. Finally, dif
fe rent printing processes have the ir own 
li111italions. 

Color is created on a computer screen in 
a di ffe rent fash ion than it is on paper. The 
computer screen emits li ght d irectl y, but 
most color that we see in the rea l world is 
refl ected li ght. A standard CRT monitor 
creates color by causing red, green, and 
blue phosphors (thus, an RGB monitor) to 
glow. These phosphors on a bl ack 111 ask 
can simulate a wide range of colors. This 
sys tem is called additive color. (Co lor 
monitors are treated in greater depth in 
"On-Screen Color" on page l 0 1.) 

Printed 111 aterial is created by applying 
inks or toner to whi te paper. The pigments 
in the ink absorb light selectively so that 
onl y parts of the spectrum are re fl ected 
back to the viewer 's eye (hence the ter111 
subtracli ve color). The basic printing in k 
colors are cyan, magenta, and yellow, and 
a fourth ink, black, is usually added to cre
ate purer, deeper shadows and a wider 
range of shades. Thi s four-color in k pro
cess is call ed CMYK. 

Do You See What I See? 
The everyday office enviro nment a lso 
complicates color manage111ent. A111bient 
light di rectl y affec ts what you see when 
viewing a color monitor or hard copy. Sun
light has 111ore blue and green in it than 
red, and incandescent light has much more 
red. Fluorescent lamps tend to spike in the 
green range, and their noncontinuous-spec
trum li ght can furt her distort co lors. 

There are also variations among devices, 
pigments, and medi a. The phosphors used 
in CRT displays vary in color and intensity 
from brand to brand and lot to lot. T hey 
change over time. The pigments in in ks 
and toners also vary, and the nature of the 
pigment can alter its appearance. For ex
ample, a fl uorescent pigment appea rs 
brighter because it absorbs light fro m out
side the visible spectrum and then emits 
it at a different, visible wavelength . Some 
types of paper soak up ink-jet ink differ
ently than other types . A paper's whiteness 
can also vary . Surface charac teristics of 
paper-gloss, textu re, and color-change 
the way people perceive colors. 

This perception is perhaps the biggest 

- ttoachromen1 

- Trinitton RGB 

= SWOP4-001or . 

The CIE x,y model Is a 2·D representation of the full 3-D CIE XYZ color space model. The lines on this figure 
represent the limits lgamutl of color monitors and of web-offset printing. 
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variable. In general, the eye is more sen
sitive to yell ows and oranges than it is to 
blues. This sensiti vity varies from person 
to person and usuall y becomes more ex
aggerated with age. 

Color Spaces 
How do you desc ri be color in a meaning
ful , objective way? Most color systems 
defi ne color in terms of a 3-D color space. 
The most common systems are RGB for 
monitors and CMYK for printers. Unfor
tunately, both these color spaces are de
vice-dependent, because they describe the 
leve ls of the signals sent to the device, not 
the color those signals produce. Send 100 
percent red and I 00 percent green signals 
to two diffe rent monitor side by side, and 
you' ll see different shades of yellow. 

The CIE (Commission Internationale de 
l' Eclairage) was formed early in thi s cen
tury to develop standards for the specifi
cation of light and illumination. From a 
series of experiments run in the late 1920s, 
the CJE averaged subjecti ve responses to 
co lor patches illuminated by a standard 
light source and created a series of mathe
matical transformations. From these, they 
derived three theoretical primary sources
named X, Y, and Z-Lhat coul d be com
bined to produce all co lors visible to the 
human eye. In rough terms, X represents 
the amount of redness in a co lor, Y the 
amount of greenness and lightness (bright
to-dark), and Z the amount of blueness. 
This system was adopted as the CIE XYZ 
model, and it ' s the ba. is fo r most othe r 
color space models. 

It 's difficul t to illustrate the CIE XYZ 
model because of its th ree dimensi ons. 
Thus, a 2-D transformation, called the CIE 
x,y model, was created by separating the 
achromatic porti ons (i.e., blacks, whites, 
and grays) from the chromatic (i.e., those 
containing hues). A co lor's position in this 
space is given by calculating coordinates 
where the x value is tl1e ratio of the redness 
value divided by the tota l reflectance: x = 
Xl(X+Y+Z). T hey value is the ratio of the 
greenness value divided by the total re
flectance: y = Y/(X+Y+Z). The resulting 
color space, or chromaticity diag ram, is 
shown in the fig ure "CIE Color Space." 

Trans latin g dev ice-dependent co lo r 
spaces to an objective color space and back 
agai n is the fun da menta l chall enge for 
co lor manageme nt systems . Some use 
lookup tables while others use transfom1s. 
If the lookup table is too small or the trans
for m method too sim pli sti c, however, 
rounding en ors can lead to color shifts or 



STATISTICA/W'• (for Windows) Complete Statistical Sys
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with al1 procedures • Complete Windows 3. 1 
suppon, DDE, OLE, TI-fonts, multiple toolbars, right mouse button 
suppon • Unlimited numbers of data·, results-, and graph-windows 
• Inter-window integration: data, results, and graphs can be treated 
as objects and convened into one another in a number of ways • 
The largest selection of statistics and grJphs in a single system; 
comprehensive iniplementations of: Exploratory techniques; multi
way utblcs with banners (presentation-quality repons); nonpara· 
metrics; distribution fi tting; multiple regression; general nonlinear 
estimation; step11ise logit/probit; general ANCOYA/MANCOYA; step
wise discriminant analysis; log-linear analysis; factor analysis; clus
ter analysis; multidimensional scaling; canonical correlation; Item 
analysis/reliability; survival analysis; time series modeling; forecast· 
ing; lags analysis; qualitycontrol; process analysis; experimental de
sign (with Taguchi) ; and much more • Manuals with comprehen
sive introductions to each procedure and examples • Hypenext
based Stats Adlisor expen system • Extensive daL1 management fa. 
cilities (spreadsheet 11-ith long fonnulas , block operations, ad
vanced Clipboard suppon, DDE hot links, relational merge, data 
verification, powerful programming language) • Batch command 
language and macros also supponed, "tum-key system" options • 
All output displayed in Scrollsheets™(dynamic, customizable, pres
entation-quality tables wi th toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) • Extremely large analysis designs 
(e.g. , correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) • Megafile Manager 11ith up to 32,000 variables (8 Mb) 
per record • Unlimited size of files; e.xtendcd ("quadruple") preci
sion; unmatched speed • Exchanges data and graphs with other ap
plications via DDE or an extensive selection or file impon/expon fa. 
cilities • Hundred~ of types of graphs, including categorized multi
ple 20 and 3D graphs, matrix plots, icons, and unique multivitriate 
(e.g. , 40) graphs • Facilities to custom design new grJphs and add 
them permanently to menu • On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com- ' 
plex objects, interactive embedding of graphs and anwork, special 
effects, icons, maps, multi-graphics management, page layout con
trol for slides and printouts; unmatched speed of graph redraw • 
Interactive rotation, perspective and cross-sections of all 30 and 4D 
graphs • E.xtensil'e selection of tools for graphical e.xploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay
ered compressions, marked subsets • Price $995. 

Quick STATISTICA/W"' (for Windows) Acomprehen
sive selection of basic statistics and the full graphics capabilities of 
STATISTICA/W • Price $495. 

STATISTICA/DOS'" (for DOS) A:ffATISTICA/w-compat
ible data analysis system • Price $795. 

Quick STATISTICA/DOS'" (for DOS) A subset of STA· 
TISTICA/oos statistics and graphics • Price $295. 

Domestic sh/h $I0 per product; 14-day money back guarantee. 

H statSoft™ 

2325 E. 13th St.• Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 

STATISTICAJMac'" (for Macintosh) ~ STATISl't CA/11'-compatiJ>lc, 
comprcl1cnsil'c data analysis and graphics S}~lcrri designed'for the Macinfostt • 
Large selection of,statistical methods fully integrated wltl1 presentation-quality 
graphics (incl. EDA, muhiplolS, a 11idc selection of intcrnctivcly rotatable 3.D 
graphs; MacDrnw:siyte iools) • Unlimited size of files • full support for System 
7, ind. "Publish and Subscribe" • Price $695. 

Quick STATISTICA/Mac"' (for Macintosh) Asubset ofSTATIS
Overseas Offices: StatSofl ol Europe (Hamburg, FAG). ph: 040/4200347, lnx · TICA/Mac: a comprchensire scjcction of basic statistics and tl1c full grnphfcs ca
0<1 014911310: StatSofl UK (LondOll , UK), ph: 0462/482822. lax: 0462/482655: SlntSolt pabilitit'S of~"l'ATISTlCA/Mac • l'ricc .~395.Paclllc (Melbourne. Australln). ph: (03) 663 6580, tax: (03) 663 6 11 7; StatSoft Frnnce 
(Pans) . ph: (1 } 45 66 97 00. fax: (I ) 45 66 06 5 1; Available lrom other Au lhonzod Rcpresentatlves Worldwide: Sweden: AkademiDalo Sc\enllfic AB ph: 0 18·210035, fox: 018·210039; Finland: Slatcon o). ~h! 24-334678, fax: 24
333867; Belgium: Texma Nowrnch 10 6 1 16 28: South Africa· Osiris Technical Sys1oms 12·663-4500; Japan (Maclnlosh): Three's Company, Inc .. 03-3770-7600; Jopan (Windows): Design Tochnologles, Inc.. 03-3687· 1110. 

SuatSoll, STATISTICA/Mac, Dud STATISTICAIJ.&c. STATISTICA'w, Quick STATISTIC.VW. an(J ScrolbhMl are Uademarbof SWSdt. tnc.: M!cintosh. Moe ntx, ExGe( aod MacDraw are ~ka ol !hmJ,~~ 
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State of the Art Consistent Color 


Lost in Color Space 
The translation between color spaces can lead to some unexpected results when switch
ing from one application to another. The RGB color space used for monitors and the 
CMYK color space used for most color printers serves as a good example. 

I started with a Macintosh image that , on the monitor, was 50 percent red and 25 per
cent green. I then used two popular im
age-manipulating packages. Altsys 
(fom1erly Aldus) FreeHand 4.0a and 
Adobe Photoshop 3.0. 

According to FreeHand, to reproduce 
this image on a CMYK printer requires 
50 percent cyan, 75 percent magenta, 
l OQ percent yellow, and 0 percent 
black. Photoshop, however, calls for 30 
percent cyan, 69 percem magenta, I00 
percent yellow, and 36 percent blaok
for the same p.dnter. The figure "Color 
IJ:.nconsistencies" shows what the result
ing colors look like. 

These differences in translation are 
not isolated. Products from Adobe, Al
dus, and Quark wi ll show variations in 
col.or space translations for RGB, 
CM,YK, and other common models. 
Even comprehensive color systems can 
run i mo ttouble. Of tbe original l 012 
Pantone colors for coated paper, for ex
ample, 70 cannot be properly repro
duced with CMYKinks because they 
fall outside of tbe CM YK gamut. 

image degradation. Ultimately , the quality 
of the output is the only real indicator of a 
color management system's success. 

Color Management Basics 
The ideal color management system should 
enable color control throughout the desk
top environment, independent of any in
dividual device 's capabilities and limita
ti ons. To see how systems accomplish this, 
consider two fundamental functions: cali
bration and characterization. 

Calibraliun puts a device into a known 
state. Variables such as ambient lighting, 
media characteri stics, and pigments must 
be taken into account, and the viewing en
vironment must be stable. ff ambient light
ing changes-as sunli ght coming through 
a window- the perception of colors on a 
monitor wi 11 change . For profess io nal 
work, calibration is mandatory. 

Chara c1eriza1ion describes the re la
tionship of a device ' s calibrated state to 

an RCS (reference color space) . The ideal 
RCS allows both the prec ise specification 
of a colo r and intuiti ve co lor se lecti on. 
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Color Inconsistencies 

What the monitor showed 

• 
50% red 
75% green 

0% blue 

The FreeHand recommendation 

100% yellow 
75% magenta· 
50% cyan 

0% black 

The Photoshop recommendation 

100% yellow 
69% magenta 
30% cyan 
36% black 

Each co lo r manageme nt vendor has its 
own proprietary RCS and characterization 
methodology. AU supply profiles fo r pop
ul ar input , di splay , and output devices. 
However, devices may req uire periodic 
recharacteri zati on to maintain accuracy . 
For example, monitor phosphors react to 
temperature and change co lor wi th age. 

Where Color Management Belongs 
Until Apple introd uced ColorSync as a 
part of its System 7.x operating system in 
1992, co lor manageme nt was left to spe
c ific app lications. For example, Adobe 
Systems' PageMaker 5.0 uses the Kodak 
Precision CMS, and QuarkXPress 3.2 is 
bundled with an EfiColor XTension. These 
high-end systems have produced impres
sive results, but they are computati onall y 
intensive and mutua lly incompatible (see 
the tex t box "Lost in Color Space"). 

Another approach is to put color se lec
tion parameters into the printer driver, as 
HP has done with its ColorSman technol
ogy. Not a true color management system, 
ColorSmart tries to anti cipate what you 

ex pect in color output, with the emphasis 
on predictability, vibrancy or color, clarity 
of text, and subjectively appealing colors. 
Co lor accuracy per se takes a back seat. 
Thi s approach is helpful for the casua l 
user, but it works agai nst the overall goal 
of a WYSIWYG color environment. 

Putting co lor management into the op
erating system, a. opposed to into appli 
cations, allows any applicati on to take ad
vantage of co lor manageme nt and wi II 
theoretically result in predictable and con
sistent color. ln practice, however, some 
trade-offs between color management ac
curacy and system performance still ex ist. 

Standards Please! 
Recogn izi ng the problems of cross-plat
form color, the ICC (International Color 
Consortium, although orig inal ly named 
the ColorSy nc Profile Consortium) was 
formed in March 1994 to establi sh a com
mon device profile format. The founding 
companies included Adobe, Agfa, Apple, 
Kodak, Microsoft, Silicon Graphics, Sun 
Microsystems, and Taligent. 

The ICC publi shed its first standard
ve rsion 3 of the ICC Profi le Format-in 
June 1994. Apple plans to integrate the 
new ICC fom1at into its Quick.Draw GX , 
and SunSoft has committed to using the 
fo rmat in its Solaris operating system. Per
haps most impo1tant, Microsoft's promised 
Windows 95 wi ll also use the ICC fonna t. 

The fac t that the three most prom inent 
ope rating environments will support the 
same device color profil es is important, 
but it doesn' t guarantee that they wiU work 
the same. In fac t, the ICC Profi le Format is 
des igned to be ex tensible to allow basic 
color manage ment and to meet high-end 
pre press producUon needs . There are also 
provis ions for ·'pri vate" codes in the for
mat, which some people fear may make 
certain profiles less flexi ble and thus com
plicate cross-platform compatibility. 

Windows 95 and ICM 
Windows 95 wi ll be th e first Microsoft 
operatin g environment to include color 
management, which will be ca lled ICM 
(Independent Co lor Matching). This uses 
a default color-matching modu le li censed 
from Kodak, a long wi th device profil es 
for many common monitors, scanners, and 
printers. ICM is also expected to be in
c luded in a furure release of Windows NT. 

As of press ti me, Microsoft hadn' t re
leased a Windows 95 beta that included 
ICM, so the exact implementation and user 
interface are st ill un known. But Microsoft 
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Out-ofthis-worldrsr.aphics 

have laizdedon the Intel platform. 


Personal workstations from Intergraph Computer Systems transport you to a world where high-end graphics software runs along.side your office 
automation tools - at a cost that won 't send your budget into orbit. Until now, tl1e processing power required for high-level CAD/CAM/CAE software 
forced you to work in two separate worlds: a PC for your office tasks and a workstation for intensive graphics design. 

Nowyou can experience warp speed in both worlds. Personal workstations (TD-2 through TD-5) are equipped with single or dual Intel Pentium 
processors. In addition, they implement a workstation-like arch itecture that boosts Pentium power. So compute-intensive engineering operations
and your Microsoft Windows applications - run at lightning speed. And you can choose either Windows NT or Windows/DOS. 

Light years beyond other sy-stems, personal workstations are tl1e first to implement the full tl1rust of OpenGL for graphics acceleration. So you can rocket 
U1rough intensive 30 graphics operations such as rende1ing, modeling, ru1d ru1imation up to 100 time; faster tl1ru1 conventional technology allO\~. 

Why pay astronomical prices for workstations or push a PC beyond its limits? Choose the only Intel-based system made for the world of graphics
the pmonal workstation from Intergraph Computer Systems. 

Call today: 800-763-0242 or 1-205-730-5441. Or reach us on the lntemet at INTEr<c:J?l\?H 
http://www.intergraph.com. COMPUTER SYSTEMS 
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Save Disk Space 


•PKZIP version 2.0 

PC WORLD PKWARE, introduces the next generation of its award 

winning compression utility. PKZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of the software. PKZIP compresses and archives files. 
This saves disk space and reduces life transfer lime. 

Software developers! You can significantly reduce 
product duplication costs by decreasing the number ofWORLD CLASS disks required lo distribute your applications. Call forAWARD Distribution License information. 

Put Your Executables on a Diet 
Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your soft-ware in a compressed fom1 
with PKLITE Professional." PKLITE Professional 
gives you the ability to compress files so that 
Lhcy cannot be expanded by PKUTE. This 
discourages rcver e engineering of your 
programs. 

PKLITE increases your valuable disk space by compre sing DOS 
e ecutable (.EXE and .COM) files by an average of 45%. The operation of 
PKLITE is transparent. all you will notice is more available disk pace! 

for YOUR Application 
The PKWARE Data Compression Library 
allows you to incorporate data 
compression technology into your 
oftware applic.alions. The application 

program control all the input and 
output of data. allowing data to be 
compressed or tracled to or from any 
device or area of memory. 

State of the Art 


and others have di . cussed many of ICM's 
technical and architectural elements. Ac
cording to Myron Kassaraba Kodak ': di
rector of licen i ng for color management 
products, Windows 95 will ship with 83

size (8 bits describing each of the three 
color component ) device profile . . This 
i the smallest profile that will produce 
good results in the de. ktop environment. 
ICM's 12-bit transform engine fo r color 
matching can also handle more robust pro
files ( 163 and 32') in professional applica
tion , though at Lhe expense of overall per
formance. Becau. e ICM will accept the 
ICC Profi le Format. third-pany peripheral 
makers need deve lop only a single profi le 
for Macimosh. Windows 95, and Unix en
vironments. 

ICM 's design wil l rep011edly allow you 
to ·'p lug in'" third-party color-matching 
engi nes to replace the default Kodak tech
nology. fap(;ct Agfa EFL ru1d Pantone to 
provide such engi nes during the next 12 
month . . 

Apple's ColorSync 2.0 
Although ColorSync has been around since 
1992 on ly a few applications suppliers 
have used its fun cti onality. ColorSync 1.0 
was critic ized a. not being flex ible enough 
for both casual and professional color users. 
Also. version 1.0 lacked direct CMYK sup
port . using only the ClE XYZ model for 
device independence and RGB for Quick
Draw compatibility. 

ColorSync 2.0 has yet Lo ship, but it wi ll 
establish the ICC Profi le Format as a prac
tical matter. With thi s product. Ap1 le will 
take the industry a long way toward mak
ing cross-platform color management a 
reality. Color ync 2.0 adds the CM YK 
color model. . o it will support most color 
printers. It will also suppo1t earli er Mac
intosh technology, including the ori ginal 
Quick Draw and the new QuickDraw GX, 
and can u. e version 1.0 profi Jes and APis. 
In ColorSync 2.0. the interacti on berween 
applications and color managemen t has 
been simplified. Third-party color man
agement modules can be used for some 
devices and the default module for ot hers. 

But ColorSync and ICM don't add ress 
al I your color needs. Both offer basic color 
management through a device- independent 
color space model. and device profiles for 
common displays, scanners. and printers. 
But nei ther supplies the tools needed to 
fu lly integrate color use into eve1yday com
pu ti ng. Companie. uch as EF I. Kodak. 
Pantone, and Trumatch provide value-added 
sofrware that wi ll enhance tht: functionality 
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Now what you see 
is what you print. 

lanao has something 
you've been waiting for: WYSTWYP. 
We're the first monitor manufacturer to include 

new Colorific'" color management software free with our 
17" or larger FlexScan® professional display monitors. With 

easy-to-use, set-and-forget Colorific, you can print graphs, presentations, transparencies 
and other business documents - the first time - in the colors you actually see on the 
screen. Just think what this means: output color accuracy. Time savings. Reductions 

1m•0t•• "'""""" in trial-and-error draft printing. No more surprises. Colorific is the first 
lc2k>tif1c l sofnvare-only color calibration y tern that replaces add-on hardware 

solutions costing from $300 to $1,000. And it's available today. Once 
again, Nanao conti nues a trad ition of industry innovations. Our award-

winning FlexScan family of monitors are renowned for ultra high resolution, sharp 
edge-to-edge focus, energy-saving features and high product reliability. ow we're 
adding one more breakthrough to the list: WYSIWYP with Colorific:· 

Superior In Every Detail 

NANAO USA CORPORATION 
23 ·35 Tdo Avenue, Torr.mce, CA 90505 

(310) 325-5202 Fax: (310) 530-1679 

1-800-800-5202 

~"/Jl'11Uf Jr: Et'(7)' [)1·:.:d rs .i t '-'Kf.iln('cl 1r.ulmurk of N:J1uo Cnrt>0r.J.Jion. Aft pr0f.l11cr IWl lC'$ (111' 

tr,1d(m.::rb of the:r rt'SfJcct11 "t' l"Omp.J11t~s. 0 1rw-1 '/\',m..ro USA Cvrpor:uion. •J ,.,._.,, 011 I' er L 
I )'t'.U cm CRT. • •A.-t1u! pri11t1mt may 1ury. Culurr{ic 11ro11dn m.·.i1r.Jt PDJ.5Jbll' 1rutch ofmitpu t. 
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of the built- in systems. These include tools 
to match desktop color output to four-color 
press output and color calibration for indi
vidual scanners and moni tor . 

Pantone's POCE and ColorDrive 
In 1963, Pantone (Carlstadt. NJ), a leader in 
color-reproduction technology, introduced 
to the printing industry its first color system, 
PMS (Pantone Matching System). Now it 
offers many software tools for color man
agement, notably POC E (Pan tone Open 
Color Environment) and ColorDrive. 

A nnounced in October 1993, POCE is 
the re ult of a collaboration between Pan 
tone and Light Source Computer Images 
(L arkspur, CA) to develop a color man
agement system applicable to photographic 
color and printed spot co lor. (Spot color i s 
a part of an image that is pri nted w ith a sin
gle-colored ink or toner, not a combination 
of co lors) . POCE has si nce been over 
shadowed by M icrosoft· s selection of K o
dak technology and by Apple's continuing 
effort w ith ColorSync. A a result, Pan
tone is concentrating i ts efforts on i ts tra
di tional strong point, indu. try-standard spot 
colors, accord ing to A ndy Hatkoff, Pan
tone' s director o f business development. 

It can be di fficul t to take a color created 
in one appl ica tion and use it in another. 
M ost olutions are based on standardized 
pa lettes created from a fixed number of 
colors. Unfortunately, these system don' t 
eas i ly support custom colors. Pancone' s 
ColorDri ve, announced last September, is 
des igned to standardize palettes, letting 

di fferent applications use the same colors 
and enab ling proo fing dev ices (e.g., desk
top color printers) to produce output that 
clo. ely reflects what will be produced via 
offset or gravure presses. Co lorDri ve en
compasses Pantone's co lor sys tems and 
lets you import and export custom colors 
between applications. Printer output is cal 
ibrated for pri nters that contain Pantone
li censed pa let.tes and for any printer wi th 
ColorSync 1.0-compatible profiles. Color
Dri ve shoul d be avai lable fo r the M ac 
(68K or nati ve Power Mac) this month; a 
Windows 95 version is scheduled for the 
second quarter. 

Trumatch SwatchPrinter 
T ru match (New York City) created the 
fi rst proce. s-color matching ystem speci f
ically designed for digital outpu t. Based 
on a clever use of the HSB (hue, saturation, 
brightness) co lor space. i t, too, requi res 
human intervention at the final step of the 
profe sional prin ting cycle. According to 
Trumatch president Steve A bramson, this 
is unavoidable, because no current com
puterized color management tools can yet 
replace the human eye. T he differences 
between the color capabil ities of moni tors, 
color printers, and the four-color press, he 
says, are sti ll large enough that no amount 
o f manipulati ng the color space data wi ll 
result in a "perfect" match. 

Color printers-whether ink-je t, ther 
mal-transfer. laser, or dye-sublimation
cannot fa ithfu ll y reproduce all the colors 
produced by the inks of a four-color print

ing press. Trumatch's SwatchPri nter soft
ware lets you prin t a 27-page reference 
showing the 2000+color Trumatch palette, 
along w ith each color 's CMYK percent
ages, on a co lor PostScript printer. This 
output can be compared w i th a Trumatch 
color watch fanbook hawing the same 
colors printed on a four-color press, which 
will pinpoint any di fferences and simpli fy 
co lor se lections for fi nal printing. 

Closing in on Consistent Color 
Effecti ve co lor management has come 
much closer to reali ty in the past year than 
many people thought possible. V irtually 
all major color participants have embraced 
the new device pro fi le standard, and th is 
year will see co lor management w idely 
incorporated in operating systems. For the 
first time, you w ill begin to see cross-plat
form compatibi l ity through standardi zed 
dev ice profi les and thi rd-party software. 

Full color management wi ll still require 
considerable intervention by tra ined hu
man eyes and con iderable expense. The 
color professional wi ll find hi or her j ob a 
little easier because of these improvements. 
For the rest of us, however, predictable 
desktop color may, at long last, become a 
reali ty this year. • 

Michael S 11gihara is vice preside/If ofM WA 
Consuiling, Inc., of Palo A lto, California, 
an indmtry-analyst organiz.ation that focuses 
0 11 printing and imaging issues. You can con
tact him 0 11 the Internet at nnvac@apple 
.link. apple.co111 or 0 11 BIX c/o "editors."' 
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SOLID STATE Disl< Emulators and PCMCIA Products 
Board Level Disk Emulators High Capacity DRAM Drive 
•Replace mechanical drives in embedded systems •Expandable 16 to 512MB. 5 1'4'' or 
•High performance and low cost models available desktop models. Fast SCSl -2, SIMM 

module based, .1 msec access with 
technologies. Capacities from 180K to 16MB built-in battery back-up and ECC. 

• Flash, EPROM and battery-backed SRAM 

•Dual drive and hard drive emulation support Flash IDE Drives wi th capaci
• 8 and 16 Bit ISA bus support ties from 2.5 to 40MB 

PCMCIA Carddrives & Adapters 
 Features: Autoboot capability, all 
•Use PCMCIA cards in your desktop or models. Support for all popular op
embedded PC system erating sytems. Solid state reliability. 

•Internal model fits in 31h'' drive bay Applications: Embedded 
•Dual socket & external models available Systems, Diskless PCs, LANs, 
• Support for all types of memory, POS, Medical, CAD/CAM,PC CardShark II '" 1/0 cards and Type Ill hard drives Graphics, High Performance PCs PCMCIA Carddrive 
• DOS & Windows compatible drivers included and Servers . 

................... CURTIS, INC. Industry Leader in Disk Emulation Products 

4 18 W . County Rd. D • St. Paul, MN 55112 • 612/631-9512 •FAX 612/631-9508 
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There's a lot more to getting and keeping accurate monitor color than meets the eye. New calibration 
technologies work with color management software to offer unparalleled color matching. 

BILL H I LLIARD 

C olor monitors present the illus ion 
that co lo r output is possi ble. But 

there' a considerable difference between 
the color you see on-screen and what you 
get for output. Although some programs 
let you pick colors that match Pantone, 
Trumatch , or ot her co lor reference sys
tems. the colors displayed on- creen never 
match th e colors printed . Wi th few ex
ceptions, everyone gets surpri sed al print 
ti me. 

For most users, the CRT monitor is the 
color reference that cou nts . These users 
aren' t desktop publi shin g professionals . 
They don 't have color scanners, and they 

· don' t try to match reference colors. They"re 
just norm al users of' office sui tes, presen
tati ons or charting programs, or other ap
plications that display color. For them, the 
monitor is the dev ice in the computing 
chain that defines their color palette. They 
want printed copies or transparencies LO 

match the colors they see on-screen. 

What We Want, or What's White? 
Besides color the printer can match, users 
have other ex pectation. . The monitor ' 
overa ll color balance hou ld be con i. ten t 
from day to day and from unit to unit of a 
particular brand and model. This is espe
cially important for work that other com
puler users will look at. Al o, colors should 
be uni fom1Jy pure across the entire monitor, 
even in the corners. 

The monitor shou ld also provide a pleas
ing look on-screen. Research suggests tha1 
North Americans and Europeans prefer a 
warm "paper white" tone on-screen, while 
Asians, on average prefer the coo ler, 
blui sh-white tone most moni tors defau lt 
to . Because mos t monito rs are made in 
A. ia, they come with a blui sh cast. 

What are coo/ white and warm white? A 
moni tor's natural color balance is called 
its white -poilll color temperature, refer
ring to the color di played when all three 
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Pickjng an Accurate Monitor and Graphics Card 

Y ou want or need to buy a new 

monitor. You probably already 
know how to tell if one monitor is bet
ter than another for general purposes; 
that information is wide ly avai lable. 
But if accurate, consistent co lor is your 
most important requi rement, what do 
you really need to look for? 

So Many Colors 
First, don't buy more colors than you 
really need. For most desktop ptlblish
ing applications, the 65,000 colors pro
vided by a 16-bit graphic card are al
most ind i tinguishab le from the 16 
mi ll ion oJi a 24-bit board. Most busi
nes and home applications do just fine 
wlth a 256-color, 8-bit display. CD
ROM multimedia titles generally use 
only a 256-color palette, so paying ex
tra for 16- or 24-bit video won ' t im
prove what you see on-screen . 

Most graphics cards support 24-bit 
color, 1280- by I 024-pixel resolution, 
and 72- to 75-Hz vertical refresh 
rates-but not all three at the same 
time. This i another reason why most 
u ers still run Window in 256-color 
mode, especia lly on large monitors, 
where flicker is more visible . This 
won't change until the cost of VRAM 
drops considerably or there ' . another 
design breakthrough . 

Palette ize isn't really an issue for 
monitor color fidelity . Multimedia and 

phosphors-1-ed, green, and blue-are fully 
illuminated . The temperature terminology 
is based on a visual eq ui va lence between 
the monitor's white and the temperature 
of a so-called "black body" that em its light 
when heated, such as in an electric stove's 
heating element. Al room temperalllre, the 
element appears black. A it temperature 
rises, the elemenl appears first deep red 
(lhus the term red hot) and !hen yellow. 
If you cou ld increase the temperature of 
!he element further, withoul ii melting or 
burning up, it wou ld look whi te (w hite 
hot) and then bluish white. 

At every point, you can measure the tem
perature of the elemenl in degrees Kelvin 
(absolute) and associate the co lor appear
ance of the black body with a certain white
point color temperature. For example. place 

102 BYTE JANUARY 1995 

WYS IWYP (what you ee is what you 
print) color printing work perfectly 
well for most applications in 256 colors. 

However, it is a good idea to look 
for a monitor that offers some type of 
co lor cali bration. Many come bundled 
with software-based color management 
system . ln addit ion, you should look 
for monitors (and video board ) that 
comply with VESA 's DDC (Di . play 
Data Channel), preferably DOC level 2, 
which offer two-way communication 
between host and monitor. Some mon
itors skimp by supporting only DOC 
level I, which is adequate for Plug-and
Play-compliance but not as versati le. 

Resolution vs. Brightness 
A monitor' maximum potential re. o
lution (e.g., l 024 by 768 pixel ) is de
tennined by its dot pitch-the center
to-center distance between openings in 
its shadow mask or grill. The smaller 
the pitch, the closer the openi ngs; the 
more finer openings you have, the 
higher the resolution you can achieve. 

But you probably hould not buy the 
finest-pitch monitor you can find. An 
extremely small dot pitch cuts image 
brightness and contra t. Smaller open
ings in the shadow mask mean that 
fewer electrons actually hit the screen, 
giving a dimmer image. You can th ink 
of a monitor's contrast as the difference 
between its darkest black and it light-

a monitor (showing a while screen) next 
to a heating element. As the heating ele
ment 's temperature goes up, it will ap
proac h the co lor of the monitor's white 
screen. Al the instant they match, the tem
perature of the healing element. in degrees 
Kel vin, is the whjte-point color temperature 
of the computer screen. The bluish white of 
most monitors is 9300° Kelvin. A 5000° 
while point (what some call paper white) is 
nearly the same as direc1 sunlight; this is the 
graphic arts industry's standard light fo r 
evaluating color. 

In the Eye of the Beholder 
Color is hard to quanti fy because of im
precise perception and subjective inter
pretation. If you say "candy-apple red" 
and "cherry red" to two people each indi

e t white. The brighter the white, the 
greater the contra t. You can turn up 
the brightness to compen ate for a fine 
dot pi1ch, but if you go too far, the pix
els bleed or bloom, destroying the in
creased resolution that the fi ne mask 
tried to give you. 

Ultimately. you want [esolution and 
brightness. Why not just increase the 
electron gun. · voltage to illuminate the 
pho. ph.or more? Unfortunately, as 
beam current increases, the shadow 
mask ab. orbs more electrons heats up, 
and deforms. Also. upping the juice 
makes it harder and more expensive to 
meet radiation safety standards. 

Aperture gril ls are less susceptible 
to misalignment so monitors using 
Sony Trinitron or Mitsubi hi Diamond
Tron rube can deliver more beam en
ergy to the phosphor. and tend to be 
bright. However, a new warp-resistam 
alloy for shadow masks, called lnvar 
(for invariab le), can withstand the 
higher vo ltages needed to produce a 
brighter di play. Most high-quality 
monitor. have Invar masks. 

In trading off resolution and bright
ness, choose a brighter monitor for im
age editing, multimedia, or graphLcs 
work that' s not particularly focused on 
WYSlWYG typography. However, for 
page layouts, word processing, or other 
line art and typographical tasks, favor 
hjgher resol ution over brightness. 

vidual will imagine different colors , be
cause 1heir color sensitivity and past ex
periences wi ll be different. 

Differences in surrounding light affect 
color perception. An apple that looks o 
delicious outdoors under sunlight looks 
quite different under greeni h fluorescent 
Jjghts at home (see the figure "How Red I. 
the Apple?"). A picture of that same apple 
on your computer monitor will look dif
ferent al a 5000° paper-white balance than 
at the more typical bluish white. 

Also, the same apple displayed in front 
of a brighl window wi ll appear duller than 
when it ' in front of a darker surround. 
This is known as comrast effect, and it 's 
unde irable for accurately judging color. 
Reflections off the monitor face can kew 
on-screen colors; morning light can shift 



From wire-framing to modeling <md fu ll rendering, the 
Viewsonic 21PS is the ideal monitor for all CAD/CAM/CAE 
applications. As an engineer you undoubtedlyspend most of 
your day electronically creating designs. The image on your 
screen is acritical factor to you. With tl1at in mind,we designed 
our new 21 " color monitor (19.7" diagonal viewable area) , 
which surpasses even YOUR greatest expectations. 

The\ iewSonic 21 PS, \\~tl1 its supe1ior screen image, features our 
OnView"' control system which visually adjusts up to 20 func
tions.Some unique controls include trapezoid, parallelogram, 
til ~ moire, pincushioning and ViewMatch '" color tuning. 

Fullyloaded witl1 features, the Viewsonic 21PS offers an ultra 
fine 0.25mm dot pitch, maximum resolution of J,600 x L280 
and refresh rates up to an unbelievable 160Hz. Plus,we've added 
our ARAG®coating to virtually eliminate annoying gl<u-e and 
1-eflection from tl1e screen. And by inco1µorating ViewSonic's 
super dark screen technology, we ve dramaticallyincreased 
image contrast and color saturation. 

The Viewsonic 2JPS is MPR-II low radiation certified ru1d 
exceeds the EPA's Energy Star'" requirements by 
powering down to under 8watts in the "Off" 
mode, and it is compatible with botl1 PC and 
Mac systems. 

Shift into bigb gear with ViewSonic's new 21PS, 
the pe1fect vehicle to drive y o111' image to the 
limit.. . and beyond. 

Viewsonic® 
See The Differencer· 

Tel: {800) 888-8583 or (909) 869-7976 F~LX: (909) 869-7958 

Call FaxSonic at (909) 869-7318 (fax-on-demand) 

Request Doc. 162 (2 1PS) 

Applelink: \lEWSONIC Compusefl"e: 33 , 514 

All pru<lucb 1nd ~r.u•I 1i;uno ;u., n~ lr.ld<in:ut> ullhnr"'iJ'<l'Waxnp:lllies. 
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State of the Art On-Screen Color 


How Red Is the Apple? 


Even though both halves of the apple are the same shade of red, printer needs to produce match
differences In sum>unding light affect your color perception. ing ou tput. How well thi s works 
screen colors in a reddish direction, and 
mid-afternoon lighting will cause a yel
low cast. Individual color sensitivity varies; 
even people with "normal" color vision 
may be biased toward red or blue. 

Altered States 
ln 1991 , NEC (Wood Dale, IL) introduced 
on its hi gher-end monitors the first widely 
available method (ca ll ed AccuColor) for 
adjusti ng the CRT to get WYSIWYP 
(what you see is what you print) color. Be
cause of NEC' s innuence on the market, 
most monitor makers offer similar con
trols on their 15-inch or larger monitors. 

AccuColor and its competitors let you 
manually adj ust the monitor's RGB gain 
control s. In essence, you can adjust the 
monitor' s tint. If your image of an apple 
prints line but looks pale on-screen you 
might bump up the monitor 's red gun rel
ative to the others. But while thi s helps 
you match the apple's red on-screen. the 
overall wh ite background of your windows 
or desktop also takes on a redd ish tint . 
You've matched one color at the expense 
of 16 million others. This is the crudest 
adjustment for monitor color balance. 

Calibrating the Monitor Display 
CMScs (co lor management systems) are 
software application designed to adjust 
all colors-<Jn-screcn or the printed out
put- to produce WYSIWYP color. (For a 
complete look at CMSes and how they 
work. . ee "Con ·istcnt Color'' on page 93.) 

In addi ti on to CMSes work ing directly 
wi th applications software , such as Adobe 
Photoshop or QuarkXPre s, a limited de
gree of co lor management is being built 
into operating system . notably Apple' s 

Mac System 7.x (ColorSync), 
Microsoft '. fo rthcoming Win
dows 95 (using Kodak's Preci
ion Color Management Sys

tem or KPCMS), and future 
versions of SunSoft 's Solaris. 

Sonnetech produces KPCMS
based so ftware for Windows 
3. 1, which is distributed with the 
newes t monitors from Nanao, 
EIZO, Mitsubi shi , Nokia, and 
Idek/liyama. NEC recently added 
Calorific as a no-charge, or bun
dled, option for every AccuColor
compatible monitor in its line. 

A CMS is a filter or equalizer 
lhal co1we11s a monitor's original 
co lor definitions into those the 

depends on the accuracy of the conversion 
formllla and the device profiles used to 
defi ne the moni tor's and printer's indi
vidual color-rendering characteristics. 

ColorSync and Windows 95 provide de
fau lt, or generi c, "monitor profile" data 
files to desc1ibe the colors on va1ious mon
itors. They don t provide data on the indi
vidual values of the spec ific monitor you 
are using. Needless to say, WYSIWYG 
color matching suffers. 

Monitor makers get around this limita
tion by provid ing optional or bundled de
vices called di splay ca librators. Printer 
makers, too, are beginning 10 supply cali
bration routines in their dri vers, enabling 
you to reset your printer so that you can 
work belier with KPCMS, ColorSync, or 
other color management systems. 

Di splay ca librator devices maintain 
color. by measuring-and in some cases, 
adj usting-your monitor' s color charac
teri sti c . . They al so create a "profile" that 
accurate ly desc ribes how your monitor 
shows colors. 

Hardware-di pl ay calibrators work with 
the computer' s video circuitry, using a 
suction-mounted photo sensor and a serial 
connection . They set up a feedback mea
surement loop between the video signals 
and the co lors th at the ensor can see. 
Hardware cal ibrator for the Mac intosh 
are available from Rad ius (Santa Clara, 
CA). RasterOps (Santa Clara, CA), and 
Day. tar (Flowery Branch , GA ). Uni ts for 
PCs running Window. are avai lable from 
Radiu s and anao (Torrance, CA). 

Other calibra tors are softwa re-based 
working at the operating environment 
level. Typically, you vi ually compare on
screen color with supplied color . amples. 

Ofte n these sy tems u e optica l illusions 
that help eliminate the need for special 
knowledge. With a mouse, you feed in
formation back to the CMS to create an 
accurate co lor profile for that monitor in 
that locati on. Some systems are tied to 
specific hardware, such a Radius' Color
Composer, for use with Radius or Super
Mac monitors and graphics boards. 

In the fu ture, if a monitor complies with 
the YESA's (Video Electronics Standards 
Association 's) new DDC (Display Data 
Channel ) standard you can adjust its in
ternal color balance and color response 
curve (gamma) without knowing anything 
about the video card. other than that it is 
DOC-compliant. DDC defines a two-way 
communications channel that lets the host 
PC adju t the monitor s color-rendering 
characteri tics to a known state wi thout 
sacri fic ing brightne , contrast, or color 
gamut. It does thi s by changing electronic 
gain control inside the monitor, which 
gives better dynamic range (i.e., greater 
on-screen color gam ut ) than would ad
justing (thus limiting) digita l values in the 
graphics board 's DACs (DIA converters). 

Windows 95'. Plug and Play architec
ture will support DDC, and NEC, Nanao, 
and ElZO are already shipping DOC-com
pliant mon itors. 

Seeing Beyond the Surface 
How well doe a monitor suppress glare 
and ambient li ght? Reflections from the 
CRT's phosphors themselves need to be 
reduced, lest they reduce blackne s and 
image quality. To cut or diffu e external re
nections, makers treat the CRT's surface 
by chemical etch ing, mechanical etching, 
or applying silica. However, all lhese meth
ods defocus the screen image a bit. 

Another approach is to apply a thin-film 
AR (antireflective) coating directly on the 
CRT face (the best and most expensive 
method), bond AR panels to the CRT, or 
supply ex ternal slide-on panels. A few 
manufacturers, such as Matsushita, com
bine thin-Ii Im AR coatings with fine-grai n 
silica particles. This provides a more cost
effec ti ve method for reducing specular 
renecti on. and glossiness without the ad
verse yie ld and production issues as. oci
ated with more costly AR coati ngs. 

AMagnetic Personality 
Becau ea monitor use magnets to aim 
its electron beams, it is sensitive to any 
change in either external or internal mag
netic fie lds. The larger the monitor, the 
greater its susceptibi lity to environmental 
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~.Y.H Uii&tiil 
This Monitor Family Will Brighten Your Day. 

Thousands ofsatisfied color 
monitor users around the world 
have reason to smile. They are 
using the high-performance, 
high-quality, extremely reliable 
color monitors available from 
Smile International, Inc. -all 
for a great price. 

Smile offers a range of 
hi~-resolution,user controllable, 
mn:roprocessor-based, feature-

rich, lowradiation and low power 
consuming monitors that are 
second ton.one. 

From 9" Super VGA through 
14", 15", 17'', 20" and 21" Ultra 
Multiscan models, Smile 
provides solutions·for nearly 
every conceivable application. 
These monitors are designed to 
provide optimum screen clarity, 
sharpness, color, image manipu

lation and user friendliness. 
Contact Smile- our monitor 

family will put a big, bright smile 
on your face, too. 

Smile International Inc., 1575 
Sunflower Ave., Costa Mesa, C:A 
92~26 Phone: (800) U SMILE-2 

SMILE 

International, Inc. 

Smile International, Inc. is a subsidiary of Kuo Feng Corporation-the onlyTaiwan monitor manufacturer 
to offer a complete family of high-performance monitors in 9", 14", 15", 17", 20" and 21 " models. 
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State of the Art On-Screen Color 

Rat-Panel Color-Any Good? 

C olor LCDs are a mainstream technology for laptop computers, and some makers, in
cluding Compaq and Apple, have discussed using only color displays on their notebook 

computers. But are LCDs suited for careful. accurate color work? The short answer: They're us
able, but just barely. LCDs will never be good color-proofing devices for WYSIWYG color printing, 
because of limitations of viewing angle, contrast, and size. 

ACRT monitor propagates light over a wide angle-nearly 180 degrees. By contrast, If you look 
at an LCD from outside its 30.<Jegree viewing angle, it's difficult to see anything on the screen 
at all. Essentially, if you rotate the screen around a vertical axis, at some point you 'll see nottr 
ing. Up to that point, the image contrast will steadily decrease, which means that at each angle 
you view the display from, the color looks different: 

Diminished contrast is also an issue because LCD contrast is so low to begin with, compared 
to CRTs. If power consumption Isn't a concern, then LCDs can get fairly bright. Their low end, how 
ever, isn't black, because some backlighting seeps through the "off" pixels, reducing the color 
gamut of LCDs substantially. In addition, bright LCDs get hot, which makes colors drift. 

Size is a killer. With windowing GUls, people want to see more on-screen. A 14-inch LCD 
won't cut it; the market wants 15, 17, or 21 inches, and producing these is a problem of night
mare proportions. The typical VGA-grade, 9Y.-inch active-matrix LCD panel has nearly a million 
transistors. CPU makers manufacture chips with several million transistors, using redundant de
signs and getting tens of small chips on a silicon wafer. However. LCD makers can't build in as 
much redundancy, and they canprocess only a few panels on each glass substrate. To get a large 
display, they might be able to produce only one panel on a single substrate. With an LCD, each 
defect is a dead pixel. As size grows, the likelihood of clumps of dead pixels grows dramatically, 
and manufacturing costs and yields become unmanageable. In the spring of 1994, Sharp an
nounced the world 's first 21-inch active-matrix LCD. It produced a single prototype. Clearly, 
commercially feasible, large-screen LCDs are a long way off. 

On the horizon, Texas Instruments is perfecting another nat-panel technology, DMD (Digital Mi
cromirror Device), which puts millions of small mirrors on a chip. Here, too, it's hard to scale this 
technology up to large sizes, though it seems to have better potential than LCDs. However, there's 
another problem. According to Jack Roberts of Dataquest, "with LCD's, when pixels are dead, 
they're off. And this is less noticeable than if those pixels were always on. But with DMD, 
there's a 50 percent chance that a dead pixel will be off or on, so defects are more noticeable. • 

variances. Clustered around the neck of ing to remove any stray magnetic effects 
the CRT is critical upport circuitry, par during operation. These could be caused by 
ti cu larl y the yoke wi th it two precisely poorly hielded power supplies, other mon
wound elec tromagnets. All monitor man itors nearby, and unshielded loudspeak
ufacturers fine-tune color purity and con ers. If you r monitor sits in one place and 
vergence-the beam's ability to strike the never moves, manual degaussi ng may 
screen in the proper place-with magnets never be needed. But move your monitor 
that are glued onto the tube at the factory . after it ' been on awh ile, even just swivel 
But during shipping, these magnets can fal l it 90 degrees. it will be out of sync with its 
off, or the yoke can slip. Thus, it 's always new magnetic enviro nment. Corners may 
best to purchase a monitor from a reputable twist, and colors may slip or smear. It' a 
dealer or maker who will offer service ac good idea to turn your monitor off, de
cess or no-questions-asked returns. gauss it manually at least once a week. 

All monitors automatically degauss (i.e., 
clear them elves of any stray magneti c Smaller Boxes, Better Color, Lower Cost 
fie lds) when they' re powered up. In use, In the future, we can expect shallower 
however. the monitor develops a relation monitor based on CRTs with 11 0-degree 
ship with other strong magnetic fields in its beam deflection; today s monitors all use 
environment, including the Earth' s mag 90-degree tubes. 
netic fields , which are probably the Also, expec t improved convergence, 
strongest forces . In fact, to achieve the color purity , and brightness uniformity 
best viewing, posi tion your monitor with across the face of the mon itor. Phili ps 
the flow of the Earth's magnetic field: face ( a hvi ll e, TN) ha. int roduced its Bril
the monitor west in the northern hemi liance 2 1 A monitor using a digital tech
sphere or east in the southern hemi phere. nology called CyberScreen to control the 
Makers such as anao and ELZO calibrate beam within tight tolerances. 
thei r hi gh-quality monitors differently ac Typically , a mon itor' . color purity. 
cordi ng to their intended destination. white point, and brightness uni form ity vary 

Many monitors allow manual degauss- by as much as 25 percent between the cen
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ter of the display and the corners. To com
pensate for this error, CyberScreen moni
tors treat the monitor face a. if it were 
composed of many separate quare areas, 
or tiles. These tubes are preprogrammed 
at the factory with unique cotTection fac
tors for each tile-perhap more correc
tion in th~ corners, less correction at the 
center of the screen. Fu rther, the unit 's cir
cuits automatica ll y monitor an internal 
sensor to detect changes in external mag
netic fi elds and maintain picture qua lity. 

The specifications for the CyberScreen 
monitors are exce llent. Misconvergence 
may be as low as .14 mm versus as much 
as .4 mm in corners for competi ti ve mon
itors. And variations in brightness are held 
to less th an I 0 percent. This greater uni
formity yields improved color matchi ng. 
You can expect si milar tec hnology from 
Philips' competitor over the next year. 

Other new technology in the works will 
enable image and geometry corrections 
across the face of the monitor on a scan
line-by-scan-line basis. This will produce 
big improvements in color purity, bright
ness, and misconvergence, and other cor
rections are eliminated in the factory almost 
altogether-even on I I 0-degree tubes. 

Finally, bigger monitor will continue to 
come down in price, as more people rely 
on Windows and other GUI-based oper
at ing systems and need displays wi th more 
avai lable real e tale. By 1996, according to 
an estimate by Dataquest, 17-inch monitors 
should be se lling in equal numbers to 14
and 15-inch units. 

ln today's business, academic, and tech
nical settings, color is an integral part of the 
computing environment; color is an avail
ab le and increas ingly important too l in 
communicating inforniation and making 
sense out of data . Almo. t everyone uses 
a color monitor these days, something that 
was not uue a few years ago. The net result 
of increased co lor requirements, technical 
improvements. compatible co lor manage
ment software, and market trends will be 
that tomorrow ' s crop of co lor monitors 
will be better and cheaper than ever. They 
wi ll provide u ers with consi tent and pre
dictable color that can be tailored to their 
spec ific need and other equipment. And 
they will help put an end to all those un
pleasant urprises at output time. • 

Bill Hilliard is afo1111der ofS01111etech. Ltd.. 
a San Fra11cisco-based developer of soft
ware and hardll'are to improve color fideliry. 
You can reach hi111 011 the /111em er at so1111e
tech@aol.co111or011BIX clo "editors." 

mailto:tech@aol.co111or011BIX


WHAT HAPPENS 


U*''WHEN YOU ADD 

TO AN ALREADY 

EXTRAORDINARY PACKAGE? 

WHAT DO YOU PHINK? 

At 7 feet 2 ind1es tall, Kareem Abdul
Jabbar has got some serious size. But 
that's only half the story. The fact that 
he added superior basketball skills to 
an already imposing frame is what 
made him a dominant force in the NBA 

for two solid decades. 
The new ergonomically and aesthetically designed Elite se

ries of monitors from MAG InnoVision have features that other moni
tors just can't touch. And the fact that they only come in the larger 
15-inch,17-inch and 21-inch sizes with the most advanced CRT tech
nologies makes them truly fantastic. Advance Display Calibration, 
Green Energy and LCD displays combined with ultra high resolu
tions up to 1600 x 1280, lightening-quick refresh rates and crystal 
clear dot pitches make them impossible to beat. And since they' re s0 
reliable, we'll even throw in a 3-year limited warranty. 

So pick one up at a MAG lnnoVision dealer near you. Their 
larger size and imposing features are liable to dominate the market 
for years to come and they cost a lot less than, say, an NBA draft pick 
these days. 

2801 South Yale Street • Santa Ana, California 92704 • 800-827-3998 • 714-751 -2008 
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It Makes Simple Presentations Impressive. 

It Makes Impressive Presentations Simple. 


It's a Prox:ima Ovation"'+ projection panel. 

It works with your computer and 

an overhead projector to project 

powerful large-screen images. 

Anything from simple graphics to 

full-motion multimedia presentations. 

And yes, you need one. 

Because w ith it, you can 

communicate more 

effectively than ever before. 

But that's not all. 

Proxima's Ovation+ is easy to 

use-just plug it in like a monitor. 

It's impressive to watch-it's active

mat.Iix display projects 16.7 million 

eyepopping colors. And it puts you in command. 

Our unique Cyclops' interactive pointer system works 

like a cordless mouse to give you total contro l of 

your software from anywhere 

in the room. Any software, any 

presentation, any platform . 

Suddenly, your presentations 

are more impactful. Your 

poin ts more memorable. Your 

workgroups more productive. All because 

you have an Ovation+ projection panel. 

To receive your free CD-ROM demo 

disk or information on our complete line of 

Proxima Desktop Projection'M products, call us 

today at 1-800-447-7694. 

PROXIMA® 

TH E D ES KT O P P RO J E C TI ON CO MP A Y 

L\t<:iO!t.a l}UOC. rcllP,rtCu¥"e SanO~ CA 9:212t ·2'29B (619}"51'5500, FAX {61 9).tl7·9641,{toll '41·76~lU5.A~~'la&J UifoptJnOflie:t. llontti-.tiQ14 6191RXBto...lt1el~ · 31-43-6.S0248. r>.X.Jl--0-6C!Jl20 Pnom.i&rldCytl®:1t1treQ11,,.bl~lllP101:1'1l 
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UTPUTFINAL 
Today's color printers get better, faster, cheaper, and more capable. Will we each have 
a color printer on our desk by decade's end? 

MICHAEL WEISS 

R ap id change is th e name of th e 
color-pri nting game the e days. Ris

ing quality , fal ling co. ts . new and im
proved printer technologies , and widely 
avai lab le software that can ou tput color 
are all contributing to the cxplo ive growth 
in color printing in a wide variety of set
tings from home to school to offi ce. These 
trend. will cont inue over the remainder or 
the decade at an even more rapid ra te. 

Accurately predicting what will change 
is a lot easier than con-ect ly guessing when 
it will happen . New products with new 
features wi ll bombard the market-some 
breakthroughs appear just around the cor
ner; others will need fou r or five years to 
perfect. However, the one constant will be 
that the large number of major industry 
participant5 will keep pu bing them elve , 
and consequen tl y one another. to provide 
users with new and better color printers. 
There certain ly seems to be an industry 
consensus that color ou tput will become 
increa. ingly important. 

A compelli ng argumen t can be made 
that technology generates both user inter
est and softwm·e developer support , espe
cial ly when delivered to the marketplace 
by Canon. Epson America, and Hewlett
Packard in th case of ink-jet technology or 
by 1-1 P and Xerox for desktop color laser 
printers . Other hi ghly respected m::mufac
turer., such as TektJOni x and Eastman Ko
dak, have generated simi lar . upport by 
producing specialty product. ba. eel on ther
mal-wax transfer and dye-sublimation 
color-printing technologies. 

Liquid Ink-Jet Printing 
The most obvious thing about color liq
uid ink-jet printing is its enormou and 
growi ng popularity. Both HP (in 1993) 

~ and Canon (in 1994) have passed the 10 
~ mi ll ion mark in ink-jet printer shipments. 
~ HP so ld 5 mi Il ion in 1993 alone, and 2 
~ million of those were color printers. For 
w z 
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State of the Art Final Output 


day are still hi gh-profi t items. 
Falling Prices for Color Printers If liqui d ink-jet printers can de liver 

high quality with robust duty cycles 
and offer advanced paper handling at 

$1200 

$12,000 

$9000 

$6000 

speeds comparable to those of laser 
printers, they wi II compete aggres
sively w ith all co lor-printing tech

$1000 
nologies. There are no technica l im
pediments to any of these attributes. In 
fac t, ink-jet printers have a manu fac

$800 
turing cost advantage that shoul d en
sure that they remain the lowest-cost 
color prin te rs in the marketpl ace. For $600 
the fo reseeable fu ture, liquid ink-jet 
wi ll be the color technology to beat. 

$400 
October October October October September January J~ne September Solid Ink-Jet Printing 

1991 1992 1993 1994 

1994, HP expects 60 percent of the in k
jet printers it sens will be color-capable. In
deed, since HP int roduced the DeskJet/ 
DeskWriter 320 and 540 and ret ired its 
o lder mode ls, it no longer ships mono
chrome-only ink-jet printers. ln addition 
to HP, Canon, and Epson, ink-jet printer 
suppliers include Apple , DEC, Lexmark , 
Tektroni x, Texas Instruments, and Xerox . 

The success of liquid ink-jet is due to 
the printers ' continually decreasing cost; 
improvements in print quali ty, perfo r
mance, and ease of use; and effective mar
keting. Recent advances in liquid ink -jet 
print ing technology incl ude higher reso
lution, better ability to print on plain paper, 
faster speed, surprising ly large improve
ments in print quality, and the ever lower 
cost<;. Lightfastness and wate1fas t.ness have 
also improved. 

Printing speed is increasing, as the ven
dors incorporate more nozzles into their 
print heads. The new Canon BJC-4000 has 
a 128-nozz le head and prints at 5 ppm 
(pages per minute) in monochrome. An
other development on the hori zon is a fu ll
width print array. Canon could build that 
today, as well as a 256-nozzle head, but 
not at a price that makes them feasi ble for 
desktop printing . In fi ve years, thi s w ill 
change. 

Acco rdin g to many industry part ic i
pants, another major breakthrough will be 
true medium independence-the abili ty to 
prin t on almost anything. TI1e key to this is 
in k chemistry, something no in k-je t pro
ducer will di scuss in detai l. Ink chemistry 
is a key area of competitive advantage for 
HP, Canon, and Epson, whose R&D de
panments are working on improvements in 
pigments, li ghtfas tness and waterfastness , 
and sui tability for printing on a wide vari

110 BYT E J ANUARY 19 95 
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ety of media. For example, Canon already 
has a large specialty printer that uses a 
256-nozzle head to print at 400 dpi (dots 
per inch) on a wide vari ety of textiles. It 
prints on T-shi11s, and the images do not 
fade; it also prints on bathing sui ts , and 
the ink will not wash off. These advances 
in ink technology will find thei r way to 
the desktop by the end of the decade. 

Another area of major im provement 
that' s close at hand is dra mati call y im
proved resolution and thus pri nt quali ty. 
New printers fro m Epson and Lexmark 
entered the market in l 994 that were able 
to de li ver extremely high-quality images 
because of new printer dri ver so ftw are . 
Reso lution wi ll cont inue to increase , and 
thi s year ·you will see true 600- by 600
dpi ink-jet printers to replace the so-called 
600- by 300-dot-addressable solutions cur
rentl y on th e market. The Epso n Color 
Sty lus, used with its software drivers, al
ready claims 720 by 720 dpi . 

The next pl ateau in print quality will be 
photo-rea li st ic images. In the nex t few 
years, units will offer high re olution (600 
or 720 dpi ) with more depth of color and 
enhanced drivers to compete with contin
uous-tone printing from color laser, vari 
able dot-wax transfer, and dye subl ima
tion. Indeed, a num ber of major vendors 
believe that the ability to print photo- real
istic images at a high speed and keep costs 
low will be the key to market success at the 
end of the decade. 

Other issues, such as the cost per page, 
will fa ll by the wayside. P1inting costs will 
decl ine with improvements in medium in
dependence, as users will no longer need to 
purchase spec ial paper. Costs will drop 
further as competition forces vendors to 
lower their ink-cartridge prices, which to-

Solid in k-jet, or phase-change, tech
nology offers a good dea l of promise 

as well. Th.is technology uses heat to melt 
the ink materi al, which at room tempera
ture has the texture of a hard crayon. Once 
the ink hits the paper or other medium, it 
cools almost instantly. This attribute makes 
solid ink-jet pe rhaps the most medium
independent color-printing technology that 
is current ly ava ila ble on the desktop
early suppliers of the technology liked to 
show samples printed on sandpaper and 
to ilet ti ssue. 

Other advantages of this type of printer 
include the producti on of vibrant co lors 
that are espec ially good on transparenc ies, 
waterfas tness, and true clean-h ands in
stallation and resuppl y. Image quality is 
excellent , although not cun-ently up to the 
level of dye sublimati on. Tektroni x, the 
leading supplier of solid ink-je t printers, 
has developed techniques that make mono
chro me tex t and grap hi cs qua lity quite 
good. On the negati ve side, solid ink-jet 
printers pri nt lowly, and they are expen
sive to buy and operate . Also, the color is 
not very lightfas t; it tends to fade quickly 
when ex posed to sunlight. 

Tektronix has made signifi ca nt R&D 
in vestme nt s i n the techn o logy and is 
c learly aware of the current shortfa ll s. 
There is every reason to be lieve that its 
next generation of printers wi II be at least 
twice as fas t as the current Phaser 300i, 
which doubled the speed of the first-gen
eration Phaser If! PXi. 

There is nothing inherent in the so li d 
in k-jet techn o logy that woul d inhibit it 
from being competitive wi th desktop color 
laser solutions. A. J. Rogers, strategic mar
keting manager of the Tektroni x Color 
Printi ng and Imaging division, likes to say 
that " it has the simpli city of liquid ink-jet 
wi thout the drying-time problem." Solid 



ONE FOR ALL 

and all on one 
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Powerful Integrated 
Brings power to your Hardware-based and 
nef\vork. Controls software-independent. 
2 to l ,024 computers Flexible. modular. up
(networked or stand gradable. The system's 
alone) from a single or unique matrix techno
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ink-jet printing is already full y medium-in
dependent and is more reliable and eas ier 
to use today than color laser printing. Fur
ther, the lightfasl problem seen in Tek 
troni x offering can be overcome: Brother 
offers a so lid ink-jet printer that uses a 
pigmented ink that is much more resistant 
to fading. 

Major so lid ink-jet improvements need 
to occur in two areas: performance and 
price. Speed is the easier of the two to 
achieve. The nex t generation of solid ink
jet products, due out this year, is likely to 
comprise true page printers with the abil
ity to print color at least as fast as current 
color laser printers. Price breakthroughs 
will be contingent on hi gher sales volumes 
that would dramaticall y reduce manufac
turing costs. To do thi s, so lid ink-jet print
ers will have to keep pace with the print 
qual ity improvements expected for both 
liquid ink-jet and color laser technologies. 

Solid ink-jet co lor-print quality is al
ready good for graphics and will improve 
with further development. However, text 
quality must be improved, espec ially in 
monochrome, to compete successfully with 
laser printers. It seems clear that color laser 
printers will improve to match mono
chrome laser quality with increased reso

lution, moving from 300 to 600 to 1200 
dpi using smaller toner pa1t icles and reso
lution-improvement techniques. Solid ink
jet devices will have to match the higher 
reso lution and better text imaging. There 
are no basic technical impediments to this, 
but print quality comparable to today's 
monochrome laser printers is probably two 
generations of olid ink-jet printers away. 

Solid ink-jet/phase-change technology 
shows good promise for the end of the 
decade. By then, these p1inters 1u-e likely to 
have a small footprint. speeds that match 
desktop color lasers, and pri ces in the 
$2000 to $3000 range. With those specs, 
the technology should remain attractive to 
many. 

Color Laser Printing 
Color laser printing is currently the hottest 
printer topic. At this writing, four vendors 
were supplying desktop co lor laser print
ers : QMS, Xerox, HP, and, just about to 
appear, Tektronix. They offer speed, ade
quate tex t quality and color that is good 
enough for general-office printing, and ad
dress-networking capabilities. As with all 
new technologies, they st ill command a 
price premium, but prices are dropping 
qui ckly. The 12-ppm monochrome HP 
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~:~:~o~~~t 1on to ity for desktop co lor lase r 
the cube on the units, such as the HP Color 

· · nght, the cutting LaserJ et, doe. not compare 
with today's office standards~;~l/fj. . ~~a~== ~~~~n~e 
set by 600-dpi monochrome 

' ~i/JfiJiJ;:;,,;,:,, surfaces. printers, although it may be 
good enough for most purl.t\\\\\\':!'l~;J[''{(((((\\.-':: J poses.~ll\\U~·-s ~~'.: Because color laser print

LaserJet 4 Plus se ll s for $ 1839, and the 
co lor LaserJet costs $7295. 

Unfortunately, there are a number of 
difficulties with color laser printing today. 
First, it is far from clean: Toner installation 
is a messy procedure. Moreover, some 
units require surpri si ngly frequent inter
vention by user. to serv ice components. 
As a conseq uence, they are significantly 
harder to li ve wilh than other color-print
ing technologies or monochrome lase rs. 

Another disturbing issue, hopefu lly tem
porary, is that the QMS and Xerox models 
(both using Hitachi 's co lor- laser engine), 
appear to be mechanically fragile. Users 
report needing higher-than-normal num
bers of . ervice call s to keep these printers 
working properl y. The HP Color LaserJet 
does not appear Lo suffer from this prob
lem. The Tektroni x offering is unknown 
because it was unavailable at press time. 

Perhaps the most serious problem with 
color laser printers is lower print quality 
than what users are likely to expect. The 
QMS, Xerox, and HP devices don't sup
port continuous tone reproducti on; they 
must create co mbin ation co lors usin g 
halftone (doL-pattern) screens. The new 
Tektronix desktop laser printer does use 
continuou. tones; its overall quality should 

co mpare favorably to the 
imag ing capabiliti es of the 
larger and more expensive 
Canon and Xerox machines. 
Note, however, that text qual

.transformation la ser pri nters will become 
wasdesigned to simpl er and more reliabl e. 

The next-generation devices_.; :a~c~:n~:~:~d should be capable of clean
was made JJSmg 

hands in. tallation and require
the Candela 

minimal use r interventi on.Color 
Quality wi ll go up quickly.by the black lines Management 


on its surfaces. System. 
 a. will speed. 
Today, you have to com

promise to ge t affordableAs simple as cut 
quality co lor. By the end ofand paste! 
the decade, you won·t have 
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The only WindowslM statistics Also avaiI able for 
D0S and Mac! package you'll ever need. 

#1 for DOS and Windows 
Rated "the best general-purpose 
statistics program " for the PC by 
Software Digest~ SYSTAT for DOS 
is now joined by SYSTAT for Win
dows. This addition Lo the SYSTAT 
family takes fu ll 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 ofV\ in
dows advanced memory manage
ment. o matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lees 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 QuickStat1M 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 rurn 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 te ts 

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 \\~th geographic projections 
• Chernoff faces 
• 	complete color spectrum 
• log and power scales 
• confidence intervals and ellipses 
• 	 linear, quadratic, step, spl ine, 


polynomial, LOWESS, expo

nential, and log smoothing 


"SYS'FAT (for Windows) - with 
its mperb graphics, high-qualil)' 
statistical algorithms, and 
reasonab/11 price - is an excellent 
choice." PC Maga1ine 

To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information and a 
demo disk, call: 

800-543-5835 

For more Information call or write: SPSS Inc., 444 N. Michigan Avenue, Chicago, Illinois 60611 . Tel: 1.312.329.3300; Fax: 1.600.841 .0064 

Australia: 61.3.602.5088, Belgium: 32.2.268.1775, Denmark: 45.64.406575, Finland: 358.0:692.3800, France:33.76.418508, Germany: 49.55.42n075, 
Greece:30.1.362.9041, Holland: 31.34.0266336, Italy: 39.587.213640, Japan: 81.33.5902311, Malaysia:603.703.5568, Me•ico: 52.5.563.0641,SYSTAT

I H_ I New Zealand:64.7.8562675, Norway: 47.32.892.240, Poland: 48.12.360791. Spain: 34.3.4154904, Sweden: 46.8.317.740, 
'"!"'~-=====® Switzerland:31.971 :33.71, Taiwan:886.2.704.2762, UK: 44.462.480.055 

,. C 1994 SYSTAT'*, Inc. SYSTATfar DOS rared highest In overall evaluedo11 by so1rw,,,. Olg•1t lf•tlnp Re,,on. Vol. I. No.5; May, 1991. Soltwartl Digest Is e regl111red tr1demark ol NSTl. Inc. 
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to. The one open issue is cost. If color 
laser-printer prices reach the $2000 to 
$3000 range, they wi II likely find their 
use in higher-end desktop environments , 
while comparable ink-jet printers wil l 
occupy the low end and midrange. 

Thennal-Wax Transfer and Dye Sublimation 
Compared with ink-jet or laser printers , 
today 's thermal-wax transfer and dye-sub
limation printing technologies are more 
spec ialized (i.e., less versatile). Each has 
clear technical strengths and weaknesses . 
Both have good color-imaging character
istics. TIP (thermal-transfer printing) pro
duces excellent transparencies, while dye 
sublimation is the clear leader in producing 
photo-realistic images. 

Perhaps the greatest drawbacks of both 
technologies are their cost and their re
quirements for special media. Both are quite 
expensive on a cost-per-page basis, and 
dye-sublimation units are expensive to pur
chase. Further, the cost per page for TTP is 
fixed-the cost per print is unaffected by 
the amount of color on a page because the 
process uses a full block of transfer ribbon 
for each page printed. These ribbons are 
expensive, their pricing largely controlled 
by patent-licensing arrangements. 

Achieving best quality from TTP re
quires specia l medium. The s lick paper 
that gives the rmal transfer an optimum 
base for printing also makes it impossible 
to integrate transparently into a larger doc
ument. Attempts at plain-paper solutions 
have resulted in lower print quality. 

Dye sublimation has similar drawbacks. 
As with thermal-wax transfer, 1ibbon use 
is fixed and expensive. The one bright light 
here is that dye-sublimation ribbons are 
not bound by the same proprietary pric
ing constraints as thermal wax, so you are 
likely to see a dramatic cost-per-page re
duction. The process will continue to com- . 
mand a premium over other types of color 
printing, however, because of paper costs. 
The paper needed for dye sublimation is an 
expensive, photographic-grade stock. 

You can also expect dye-sublimation 
mechanisms to become significantly less 
expensive in the next few years. As host 
processors become more powerful , some 
printer manufacturers will provide ;'dumb" 
dye-sublimation printing devices with rad
ical I y reduced prices. They might be 
slower, but they will also be much less ex
pensive, while st ill providing excellen t 
imaging capabilities. 

Other advances will also be made. The 
new Eastman Kodak 8600 dye-sublimation 
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Introducing Hardlock LT~ 

The light price will brighten your day. 

Your copy protection decision just got a whole lot easie r. Now Glenco offers a complete range of 

choices for protecting your software against unauthorized use. 

New Harcllock LT is the perfect copy protection system for your high volume lower-priced software. 
Harcllock LT features the same premium support, compatibility and reliability as our unsurpassed 
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Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISAIEISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for Jess? 

Monitor: 10' Super VGA Color from $650 
PC Enclosures from $300 
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Made in U.S.A. 
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printer provides much 
better lightfastness 
than has been previ

By the end of the decade, usersous ly achieved. Addi
tional i mprovemenls should expect fast, clean,easy-to
in image quality also 
can be made, although use, and inexpensive color print
devices are likely to ers. Color quality will be high, and 
remai n at the 300-dpi 
level, simply because output will be much more water
higher resolution is proof and lightfast than today.
not particularly im
portant for continu It seems likely that all printing 
ous-tone rendering. technologies

The pe1fomiance of 
thermal transfer and will converge 
dye sublimation differ and deliver sim
considerab ly. Dye 
sublimation is a slow ilar capabilities 
technology , while 
some of the fas test 
color printers on the 

quality midway be
tween traditi onal ther
mal transfer and dye 
sublimation. Products 
using these new tech
nologies wi ll be faster 
than dye- ublimation 
printers, perhaps down 
to only 2 minutes per 
page. Media costs will 
also be lower. 

From a marketing 
perspective, dye-sub
limation and thermal
wax transfer technol
ogies wi ll remain 
competi ti ve through 
the 1990s: Their ex
cellent print quality 
will ensure their use 
in specialty markets. 
But beyond that, they 

market are TIP units. In extensive bench
mark testing across technology lines, the 
Tektronix Phaser 220e and 220i achieve 
better throughput than any other color device 
tested-this includes liquid-ink, solid-ink, 
dye-sub limation, other thermal-transfer 
products, and some color laser printers. 

Although both processes can produce 
generally good images, there are still sig
nificant image-quality problems. Both ex
perience problems producing text in small 
point sizes with good character shapes and 
smooth edges. In addition, both have trou
ble with fine-line detai l, especially hair
lines printed perpendicular to the paper 
path . These problems are inherent in the 
technology because it is difficult to quickly 
heat and cool individual pixels to produce 
fine levels of detail under certain circum
stances. 

Considerable creative effort has also 
been invested in developing machines that 
can serve new users and new applications 
where the inherent drawbacks are less sig
nificant. Fargo and Seiko In struments 
have dual-techno logy devices that can 
produce thermal-wax transfer and dye
sublimation output, and a variety of ven
dors have introduced large-fomrnt printers 
in the 24- by 40-inch class. 

More improvements are on the way. In 
the nex t 12 to 24 months, true 600-dpi ther
mal-Lransfer printers will be avail able. An
other 1995 print-quality improvement will 
be the use of variab le-dot printing, where 
dots of varying sizes will replace today ' s 
dithe1ing techniques that incorporate same
size dot s. The process will require more 
memory in the printer but will produce print 

will be under increasing pressure from the 
other color-printing technologies in terms 
of both image qu ality and cost. And 
they've already lost the speed battle. 

Closing the Gap 
All the major desktop color-printing tech
nologies have a mix of strengths and weak
nesses. The suppliers are aware of all the 
shortfall s and are working to correct them 
as quickly as possible. By the end of the 
decade , users should expect fast , clean, 
easy-to-use, and inexpensive color printers. 
Color quality will be high , and output will 
be much more waterproof and lightfast 
than it is today. 

What is absolutely not clear at this point 
is which--or whether- one of these tech
nologies wi ll emerge as clearly superior 
to the others. It seems more likely that all 
the printing technologies will converge 
and deliver similar capabilities to users. 
Printer prices will drop, as wi ll cost per 
page. Each technology will still have ad
vantages and disadvantage , but they will 
be small and may matter only in certain 
applications. In the end, technology itself 
wi ll probably not be the principal deter
minant. For color printing, says Ron Patten, 
senior product-marketing manager at Seiko 
Instruments, "success will be determined 
by marketing, not by technology." • 

Michael Weiss is preside/lf ofMWA Consul
ting, In c., of Palo A lto, California, an in
dustry-analyst organization that focuses on 
printing and imaging issues. You can co11
1act him on the /n1erne1at111111ac @applelink 
.apple.com or 0 11 LUX do "editors." 
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More and 
more small 
businesses 
are tapping 

' Software-Development Tools that Work the into the 
Way You Do' 

Internet 

How new technologies can make your small office 
act like a big office in serving your customers. 

The Virtual Storefront Curing the Windows Fax Blues Doing It All on One Line Caller ID Goes to Work 
Use the World Wide Web to set up Forget the horror stories, you can You can combine data and voice on Here's how to Integrate Caller ID 
shop on the Internet . Here's how. get your fax modem to work. the same phone line without ISDN . with your key business applications. 
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Mike Anzis is the LS. 

man behind the wheel of 

Mazda's computer . And 

OS/2® Warp is about to 

0512 i in its third rev, o 
it' solid, stable, and mature. make rus life easier. 

As Mike puts it: " We use OS/2 on our head

quarters' client/server y tem . It's also in tailed in 

From a basic 

4.MB laptop to a 

client/server system, 

the OS/2 family 

Th e Bonu Pak gives mobile user 
now scales an even Lhe applicaLioC1s Lhey need. 

wider variety of PC platform . 

And OS/2 Warp is a real communicator. 

With fax , Internetour 900 deaJersrups. IT'S ONE MOPEL 
THEY REALLY HEED e-mail, and desktop But until now, we 

haven't been able to get conferencing, there ON ,.HE ROAD. 

0 12 everywhere we need it - on laptops in the 

fi eld. OS/2 Warp changes al1 that." OS/2 Warp 

is the 32-bit, multi

tasking, Windows'M 

friendly way to run 

a computer. With 

A too/bar gets user quickly aC1d impJe installation cu-ily into their applications. 

and proven reliabiJity, OS/2 Warp is a total comput

ing solution that performs ruggedly at every level. 

The new 32-bit . 

' ltlultita 8•·=

isn't an easier way to keep those out on the 

road, in the loop. 

OS/2 Warp also offers Mike Anzis rock-solid 

reljability. " I know from year of experience with 

OS/2, I can trust it to keep pedormi ng. Now I can 

enjoy this peace of mind at every level." 

0 12 Warp is available for under $90. To get 

warped, stop by your local softwarn deale1; or call 

1 800 3 IBM-OS2. Ask for a free demo rusk. 

d crash-protected, 
'esse

Wind iung, multimerua, Internet-ace uter. OS/'2.,h
ow -&ie otJf coJJJP ~~df'ndly, totally cool way to run Y ~r-

--..-. 
==-==1:' ==~ 
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PAULINA BORSOOK AND MICHAEL NADEAU 

A
 
ccording to the U.S. Stati. tical Abstract , 

97.8 percent of all nonresidential busi

ne se are classified as small business

es ( 100 or fewer employees). Of those, 


says research firm JDC, about 67 percent own PCs. To 

stay in the market with larger, more powerful competi

tor , these small businesses must do things better, cheap-


Small companies 

or independent 

employees of 

larger companies 
can get a leg up 
by intelligent use 
of new 

technology 

er, and faster. The same 
holds true for large com
panies' independently run 
satellite offices. The best 
hope of these small busi
nesses, next to their wits, 
is to make better use of 
new tec hnol ogy tha n 
the ir larger competitors. 

Sure, large companies 
have their multimillion
doll a r e nterpri se net 
works, but this kind of in
fras truc ture comes at a 
price: inflexibility. Be
fore it ca n impl ement 
new technology, a large 

company must show that it will both provide a payback 
and be compatible with existing infrastructure. The 
evaluation process can take years. 

Small companies can quickly justify and implement 

new technology, which gives them new competitive 
tools to reach customers and suppliers, to access nu
merous resources, or to do administrative chores more 
efficientl y. Take communications, for example. Low
cost options now allow small offices to implement con
ferencing using both voice and data on the same line 
(see 'Doing It All on One Line," on page 145), or to in 
tegrate Caller ID featu res into their applications (see 
"Caller ID Goes to Work ," on page 149) . 

Even applications commonly found in large compa
nies can give smaller organizations a boost when used 
innovative ly. For example, few large companies go to 
the lengths to optimize the effectiveness of E-mail as has 
Orbit Software (Danvi lle, CA), a highly decentralized in
ternational provider of backup and storage software for 
Hewlett-Packard 3000 and 9000 machines. The seven
person Orbit sales office and corporate headquarters is 
connected by a 56 Kbps lfoe to the R&D site 40 miles 
away in Novato, which itself maintains 19.2 Kbps con 
nections to programmers working in Oakland and San 
Jose, as well as in Seattle, Washington. What's more, 
di al-up E-mail connections exist between headquarters 
and each of the seven international Orbit offices, each 
only staffed by about three people. Any office can con
nect to any other Orbit office at any time. 

Orbit uses E-mail to provide better service to cus
tomers: When a client is having a problem that the lo 
cal Orbit office can't solve, E-mail provides company 
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president David Merit witl1 instant and complete doc
umentation of the problem by the time he gets the cus
tomer on the phone. In fact , it's likely he 's been mon
itoring the problem through E-mail a it developed. 
E-mail might a lso allow an Orbit s taffer in Singapore 
to so lve the problem of a customer in Belgium. "Peo
ple are really impressed by our E-mail system," ays 
Merit. "They tell us 'even HP doesn ' t do this! "' 

Winning an account or getting a product to market 
first often means having access to the infurmatiu11 you 
need when you need it One resource sti ll very much un
der-u ed by many large companies is the Internet. ot 
only is the Internet a vast storehouse of information , it 
can also erve as a low-rent storefront for many business. 
"The Virtual Storefront," on page 125, explains how 
to get the right Internet connection as well as how to set 
up an on-line shop. 

Performing everyday administrative chores such as 
billing or bookkeeping is not just aggravating; it steal 
time and resources away from important revenue-gen
erating tasks. This is e pecially true for small office 
that often cannot afford to hire secretaries or accountrulls. 
Help is on the way from companies such as 
Intuit and Peachtree. These companie 
using on-line resources and 

cross-application data links to shave hours off common 
accounting tasks (see " High-Tech Bookkeeping," on 
page 155). 

For the small company competing with giants, new 
technology can be the great equalizer. For the independent 
employee looking to get ahead, new technology can 
be a great enabler on the way to the top. • / 

Paulina Bar.wok is a San Francisco-based 
wriler who has wri11e11 abu11t security 
issues for BYTE. Michael Nadeau is 
a BYTE co11trib11ti11g editor. You 
can reach them via !he !11ter
11e1 at loris@wel/.~f.ca. us 

and 111ike11 @bix.co111, 
respecrively. 

1 

mailto:111ike11@bix.co111
mailto:loris@wel/.~f.ca.us


The ZEos·Pantera-... 
chart!" PC If/arid said the Pentium-66''This Is and Pentium-90 Pantera PCs were "Lhe 
fastest system(s) ev-er tested."As Good 

'I11e ZEOS Pantera 66MHz and 90MHz 

also received tl1e highest scores in all Pentium- ea 
April 12.1994As It Gets.'' 

DX4-100benchmark tests nm by W'indoutS Sources, 
June 28. 1994-PC World Best Buy, August 1994 

It's true! The ZEOS Pantera is as good as it gets. Leading 

experts from top industry publications all agree tliat tlle ZEOS 
Pantera is the best PC available. Unparalleled in its field, the 
Pantera has continuously earned award after award-month 
after monm. 

There's no desktop system that comes close to the ZEOS 

Pantera in performance, reliability, and value.As PC/Computing 

said: "Rocket-fast performance and a great pricemake this our 
favorite Pentium of tl1e lot." 

Supreme Performance 

TheZEOS Pantera, based on Intel 's 
486 and Pentium processors, is breaking 
record after record \vitll its supreme power 

and awesome perfonnance. 

"Mark a newhigh on the performance 

and earned two Experts Pick awards. 

What makes the Pantera blow all others away? Superior 
engineering - starling with a ZEOS designed motherboard, 
created specifically to take full advantage of the latest tech
nological advancements. The motl1erboard is stocked with 

exceptional features such as an on-board PCI Local Bus IDE 

Controller and support for up to four IDE devices. For the 

fas test video performance, we give you a Diamond Stealth 
64-bit PCI video card with lMB DRAM standard. 

Valuable Extras 
The Pantera is a first-rate example of ZEOS' 

commitment to provide you with an excellent 
value on an award-\vinning machine. Witl1 all B

~runs withthe extras,options, and 100% compatibility wiili NetWare 
all major operating systems you can't go wrong. 

Many of our most popular money-savingPantera packages 
are ready to ship thesame day you ordm: We 

also give you the option to custom-design a sys
tem to your exact computing needs. 

Eitl1er way, youcan buy wim confidence

1 because of our on-going dedication to offer you 

high-quality features and state-of-me-art tech
nology at an affordable price.As PC/Computing 

said: " ... tl1is is a deal yousimply can't pass up." 

And me value doesn't stop with your purchase. 
Nobody does more to support you after the sale. 
ZEOS has won six PC Magazine Readers' Choice 

for Service & Reliabillty awards. No other com
pany has won more. 

Unequalled in performance, reliability and 
value, the ZEOS Pantera "is ilie ultimate Power 
Desktop." PC World added: 'Ifs lightning fast, 
beautifully configured, and priced right." Tu get 

your best buy call aZEOS Systems 
Consultant today at 800-554-5226. 

Pentlum-eo 
April1994 

Pentium-so 

August 1994 


...I. 

488DX2-86 
January 1994 
February 1994 

Maidl 1994 
Juno 1994 

December 1994 

DX.4-100 
October 1994 

November 1994 

December 1994 
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July1994 
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Octobor 1004 


Novembor 1994 
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May1994 
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June 1994 


Pentium-GO 
Augusl1994 

@' 
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Pentium-DO 

November 1994 


488DX2-ee 
March1994 



Standard With Every ZEOS System: 486 Extras: Pentium 90 & 100 Extras: 
> Genui ne Intel~ Processor. ZIF 3 PC! &5 ISA (Pentium). > RAM e.xpandable to 128MB. > RAM expandable to l92MB. 

socket for easy upgrading. > Flash BIOS. > EPA Energy Star compliant. > Integrated business audio. 
> Diamond Stealth PC! local bus > 200 watt power supply with built-

color graphics card with lMB in surge suppressor. Switchable 
DRAM, upgradable to 2MB DRAM. between 115/230V. 

> 1\vo high-speed serial ports and 
one enhanced parallel port on 
the motherboard. 

> Slots:Three PC! &4 ISA (486), 

. . 
486SX-33 $1395 
48&DX-33 $1495 
486DX2-66 $1545 
Pentium-60 $1845 
Pentlum-66 $1995 
Penti um-90 $2145 
Pentlum-100 $2595 

> 4MBRAM 

> 214MB local bus rnE 


hard drive with 32Kcache 

> 3.5" l.44MB floppy 


disk drive 

> Diamond Stealth 


64-bit PC! local bus SVGA 

color graphics card "~tl1 

!MB DRAM 


> ZEOS 14"1024 x768 

non-interlaced SVGAcolor 

monitor, .28mm dot pitch 


> ZEOS 101-keyspare-saving keyboard. 
> FCC Certified Class B; UL Listed. 
> ZEOS Customer 

Satisfaction Package. 

Package 2 

486SX 33 $1695 
486DX-33 $1795 

486DX2-66 $ 1845 
Pentium-60 $ 2145 

Pentium-66 $2295 
Pentlum-90 $2445 

Pentium- 100 $2895 

> 8MBRAM 
> 528MB localbus IDE 

hard drive with 256K cache 
> 2X CD-ROM drive and 

3.5" l.44MB floppy drive 
> Diamond Stealth 

64-bit PC! local bus SVGA 
color graphics card wiili 
lMB DRAM 

> ZEOS 14" 1024 x768 
non-interlacedSVGA color 
monitor, .28mm dot pi tch 

> Optional on-board PC! local bus 
Pentium'" 60 & 66 FastSCSl-2. 
Extras: > Optionalon-board PCI l oci~ bus 
.> RAM expandable to 192MB. Ethernet LAN. 
> Integrated business audio. > EPA Energy Star compliant 
> Optional on-board (Pentium-90). 

Fast SCSI-2. Additionalprocessors available. 

. . 
486SX- 33 $2195 
486DX-33 $2295 
486DX2- 66 $2345 
Pentium-60 $2645 

Pentium- 66 $2795 
Pentl um-90 $2945 

Penti um-100 $3395 

> 16MB RAM 
> 720MB local bus rDE hard 

drive witb 128Kcache 
> 2X GD-ROM drive and 

3.5" l.44MB floppy drive 
> Diamond Stealth 

64-bit PC! local bus SVGA 
color graphics card witl1 
lMBDRAM 

.> ZEOS 15" 1024 x768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

.. . - .. 
486SX-33 $2595 
486DX- 33 $2695 

486DX2-66 $2745 
Penti um-60 $ 3 045 

Pentium-66 $3195 

Pentium-90 $ 3345 
Pent ium-100 $3795 

> 24MB RAM 
> !GB local bus IDE hard 


drive with 256K cache 

> 4X CD-ROM drive and 


3.5" l.44MB floppydrive 
> Diamond Stealth 

64-bit PC! local bus SVGA 
color graphics card wiili 
!MB DRAM 

> ZEOS 15" 1024 x768 
non-interlaced SVGA color 
monitor .28mm dot pitch 

> Six-bay desktop case witl1 
two cooling fans 

> SLx-bay desktop case witl1 
two cooling fans 

> Six-baydesktop case with 
two cooling fans 

> SLx-bay desktop case wi th 
~u cooling fans 

> MicrosoftMouse > Microsoft Mouse > Microsoft Mouse > Microsoft Mouse 
> MS-DOS 6.2, Windows > MS-DOS 6.2, Windows > MS-DOS 6.2, Windows > Y!S-DOS 6.2 Windows 

for Workgroups 3.11 for Workgroups 3.11 for Workgroups 3.11 fo rWorkgroups 3.11 
> Lotus SmartSuite > Lotus SmartSuite 

1;tq.1;1~-~;t§lt~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
528MBto 1QB SCSI Controlle r Chi p lntemal "l'Bp e B a ckup 
H a rd Drive Upgrade •••• ••••. •. •.• ••• •• $245 For on-board SCSI. Includes drivers ••• •.• ••••••••$ 49 80 to 250MB (with compression), 
1 MB to 2MB Video includes backup software........................ $ 149 
RAM Upgrade•••• •••• •••••• •••••••. •• ••••••• $59 Interna l 14,400 bps V.32 bis 

Mode m with 14,400 bps 10-Bay Vertic a l C ase . . ... ... ...........$ 95 
Send/Receive Fax Modem ••••• ••••. ••• $ 99D iamond Ste alth 64/PCI 

Vide o C a rd w i th 2MB VRAM 
Multime d la Upgrad e Fastest 64-bit accelerated video ...... ........... $ 249 ZNYX EtherActlon- 32 
 1lutle Beach sound card and stereo speakers •• $ 120 

Upgrad e from a 32-bit PCI Ethernet L 1 adapter. IOBaseS,
14" to a 15" Monitor IOBase2 and IOBaseT connections •••. ••.••• •••• $ 199 300WPower 
ZEOS SVGA NI, l024 x 768, fl at screen •.•••• •• •••$95 Supply Upgrad e .. . ......... ..... ....... ... $50 

Front D rive Bay PCMCIA SwapBoxUpg rade from a 

1 5 " to a 17" Monitor Full PCMCIA compatibi li ty with desktops. Many other aff01rlable upgrades and options available. 

ZEOS SVGA I, 1280 x 1024, flat screen ••• •••.•$395 Installs into 3.5'' Clrivebay .............•.. ...... $15 9 Callfor de/ails! 


Now: Free Lotus SmartSuite! 

Al l Pantera packages include Microsoft DOS6.2 
and Windows for Workgroups 3.11. In addition, 
packages 3 and 4includeLotus SmartSuite

1-2-3, Ami Pro, Freelance Graphics, 

Organizer and Approach. 


800-554-5226 
24 Hours a Day 

365 Days a Year ZEOS' 


INUANAllONAt. , UO. 

Fax Orders:800-362-1205 or 612-362-1205. Phone Orders: 
Outside U.S. and Canada: 612-362-1212, Government: 
800-245-2449, ZEOS Infonnatlon Si terns, Inc. GSA 
#GSOOK94AGS5 I76. Purchase Orders, Mastert:ard, VISA, 
Am Ex, Discover, COD ru1d affordable leasing programs. 

Circle 261 on Inquiry Card . 



Network utilitier-vital, but setaside lOOK DOS 6utili tier-handy, but about 120K Multimedia-fun, but can youspare 50-SOK? Internet utilitier-where will you get120K? 

If you don't have QEMM 7.5, 

what else have you sacrificed? 

Sooner or late~ as youpush tl1e limitsof your PC capabilities, you will 
run into awall. Memory limits. Drivers tl1at won't load. Crashes. "Out 

of Memory" mes.sage . And you'll run into tl1iswall 
whetl1er you have one megabyte in your PC or 16. 

That!; why millions of people, from PC gurus to 
novice users run QEMM 1 

• It fixes memory problems 
and keep your PC performingat its best. 

Introducing OEMM 7.5 It Nllkes Room for All the Gooo Stuff 
Our newe t QEMM takes intoaccount tl1e greater demandsyou're 
putting on 'conventional' memory today: device drivers, sound cards, 
disk compre sion, caches, network utilities, CD ROM drivers, etc. Not 
to mention all tl1e stuff youwant for tomorrow, li ke tl1c drivers you'll 
need for Internet utilitie . It find room for all those things oyou don't 
have to sacrifice capabil ities you want
now or in tliefu ture. 

MemMake~ the memoryutili~1 
tl1at comes witl1 DOS ~ does an OK 
job of delivering additional memory, 
but it just hasn't kept up with demand
ing users. 

Say youwanted to run a mouse, 
sound card, SmartDrive, you rDOS 6 

Hot new features 
• 	 100%Windows installable 
• 	 Faster 32·bi t memory model 
• 	 PCMClA support 
• 	Stmllh S/,1ckcrsaves 8·32K 

• 	 Q11ickBoolsaves time 
• 	 Oplimize/Reslorr lets you 

revert to recent setting 

and ovell utilities, and your Micro oft Bookshelf '94 CD ROM.You 
cou ldn't witl1 MemMaker. Not unles ·you were willing to manual ly 

'tune' it. And then you might end up wi th 490K or so to use. But 
QEMM 75 routinely returns634Kof conventional memory. And when 
youconsider as littleas one 'K' of memory makes thedifference 
between a program loading or not, youcanseewhere an additional 
140K or ocould be vital. 

Aside benefit of running QEMM is tl1at with memory 'elbow 
room' youget more reliabili ty-fewer era he and hangs. And ome 
programs (especially games) run faster and mootl1er. 

When yourun DOS programs in Windows, QEMM 7.5 will pro
videbenefits for those programs, too. 
Many productivity programswon't 
evenrun without it unless yousacri
fice drivers and otl1er goodies. 

QEMM 75 comes witl1 a new ver
ion of our award-winningmemory 

utility, Manifest which reports details OurnewManifest memol)' 
youcan't find out any other way-like ,walyzernownmsin Windows. 
how Windows and the programs run- Andirsstill free with QEMM. 
ningunder it are using memory or what software is using your fRQs. 

There are dozens of new feature and improvements to our new 
QEMM, making it evenfaster and safer. Find out for yourself. Visit 
your favoritesoftware dealer or call (800) 571-4860 for a free brochure. 

Stop making sacrifices. Get QEMM 7.5-tl1e safest mo t powerful 
memory manager for Windows, DOS and games. 

<l'>J.& Q.u1t..Ydo.\1. Uin-S)"«ms. foc An nghts n'Sl.'l"l't'J ·QuarterdecR 
 ,,~.. &."l'l""-'F6f\"~dw~l'O-."nrT\. 

Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 571-4860 Fax (310) 314-4219 
Quarterdeck International Ltd, B.l. M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380 
Registered U.S. users of earlier versions of QEMM may purchase upgrndcs from dealers or direct from Qunrterdeck for $29.95 plus$5 shipping& handling. Call {800) 354-4757. 

Circle 259 on Inquiry Card (RESELLERS: 260). 



Special Report Small-Office Computing 


The Virtual Storefront 

ANDREW SINGLETON 

C 
orporations both great 
and mall have invaded 
the Internet in a virtual 
land rush. Fortunately, 

thi s new universe is big and acces i
ble: Anybody can stake a claim. Retail 
pace on ew York ' Fifth Avenue 

may have limited availability and sky
high prices, but any business can have 
a Fifth A venue address on the Internet. 

Space is not a problem. Even though 
the Internet's cuJTent 4 billion IP ad
dresses. which identify a given com
puter, may one day get used up, a stan

dards committee is cuJTently working 

on an addressing method known as IP- next generation , 

which will add a few bytes to each address and sat isfy any 

possible galacti c demand. 


While this committee busily clears space, an organic 
growth known as the WWW (World Wide Web), or sim
ply the Web, is obliterating distance. On the Web, no des
tination is more tJian a few mouse-cl icks away. 

The Web is an endless expanse of hype11ext. Each hyper
text document resides on a server and has lin ks to other 
document . These linked documents can be located on any 
server joined to the Internet, whether they're on the same 
server or on different servers in different countries. 

Here's a typica l scenario: A user reading a document 
from the NCSA (National Center fo r Supercomputing 
Applications) server in Illinois elects a Link that reaches 
across the Atlantic and grabs a document from the CERN 
(European Laboratory for Particle Physics) server in Swit
zerland. Because the Internet was originally a govemment
subsidized research tool, the majo1ity of the in formation 
and software available on it is free . CERN (the creator of 
the WWW), NCSA (the creator of the Mosaic browser), 
and many other individuals and organizations offer free 
Web oftware. 

The players in Internet commerce are small companies. 
Prominent service providers, such as BBN Internet Ser
vices (Cambridge, MA) (i.e., Nearnet and Barrnet) and 
Altemet (Fall Church. VA), have revenue of$ I 0 mil
lion to $20 million per year (about 1/5000 of AT&T's an
nual revenues). Retailing giam Home Shopping Network 
recentl y bought the Internet Shopping Network. the most 
prominent direct-marketing company on the Internet. The 
deal was front-page news in national publications such as 
the New York Times and USA Today. At the time, the In 
ternet Shopping et work had just eight employees and 

one network server. 
Bu inesses want to use the 

Web for a number of reasons. 
Becau e it was designed as a 
publishing medium, it holds a 
particular interest fo r publish
ers. On-line di stribution se r
vices, such as CompuServe, Lex
is/Nexis, and Reuters, can take 
more than half of the revenues 

On the Internet, 
no one needs 

to know how 

small your 

business is 

from each sale. With Internet distribution on tJ1e Web, a 
small publisher can cut out the middleman and capture a 
much greater revenue share, as well as maintain a unique 
look and feel. Furthermore, Web distribution is faster than 
producing and distributing a book, magazine, newsletter. 
or CD-ROM. Timeliness is ~ pecia lly important for news
letter and financial analysis. 

The multimedia capabi lities of the Web, which enable 
the delivery of pictures and sound as well as text , make it 
a great venue for distributing marketing literan1re. Many 
corporations provide what is known as a home page, which 
ha the company' logo and motto and a menu of choices 
for background information . product information , and 
news. Background information often includes picrures and 
resumes of the co mpany's principal officers. A news sec
tion might include a list, in reverse chronological order, 
of product an nouncements. Product information can be 
expansive, including such items as a full catalog, service ex
amples and endorsements, and technical specifications. 

In addition to catalogs, order forms can be distributed 
on-line as well . Direct mnrketers on the Internet allow cus
tomers to submit an order by simply pu hing a bunon and 
filling out a form. A pa sword authorizes a customer to 
run up a tab, and encrypted transactions allow customers to 
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Special Report Small-Office Computing 


Maliing the Internet Connection 

BEN SMITH 

Mo t small- to medium- ize busi
nes e do not have a connection to 

the Internet. The main rea on for this is 
that it' order of magnitude easier to get 
a phone line connected to your office than 
it is to get " 1,;onnection to the Internee. 

Ifyou want to be an Internet informa
tion provider, your Internet connection 
needs to be the best IP connection that 
you can afford. However, that s difficult 
to achieve. 

Ifyour bu iness needs to be only a con
sumer of Internet resources, the simplest 
way to get access is by subscribing co any 
of the commercial information exchanges 
that have recently added Internet access. 
This acce. s however, is usua lly limited. 

The second line of access is through 
dial-up lnternet-acces providers that pro
vide you with shell accounts on a erv
er. The e ystems are specifically built 
on traditional Internet-server platfom1s, 
so they provide aJJ the service that you'd 
expect to get if you had your own Internet 
server in your office that included Usenet 
news, Internet E-mail, FTP, and many 
other Unix utilities. 

One of the best-known dial-up acces 
·sites, The World, is located in Brookline, 
Massachu ett . Like sub cribers to the 
Large information exchanges, subscriber 

l!pUons noolanotld Bcfrcshl /\dvonced tl U S.lhMoyors 

flle Goodbye.I Servfc;ea D.oobnarbl .Qptlont t:ielpak== 1~1 ~Iii @ 

The Pipeline, a notable dial-up service 
located In New Yori< City, lets you 
achieve many of Mosaic's features at 
a fraction of the cost of other services.

til Mdn~""" 1311!11!!!~~~~!!!!!!!;~ 
liJ .....,:.~.1~·.....~tm1~"®~' """"""""'==~~~~~ 
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to The World can access the server by 
dialing in directly , either through The 
World ' s own network of access points 
or through the CompuServe Packet et
work, the U.S. nationwide communica
tions network. (You don ' t have be a ub
criber to CompuServe to use thi access.) 

On the West Coast is a famou. erver 
called The WELL (Whole Earth Lec
tronic Link). Yet another is CERFnet, 
which offers toll-free dial-up service. 

Another notable dial-up service is The 
Pipeline, located in New York City. By 
using a proprietary communication pro
tocol you can achieve many of the at
tractive features of Mosaic at a fraction of 
the cost of other services. The Pipeline 
includes E-mail and Usenet news, along 
with some Internet-browsing tools, all 
with a common u er interface. As with 
Mosaic, the client program is free (see 
the creen below). 

There are other advantages of usi ng 
dial-up access. For example, all the pro
cessing, fiJe retrieval, and caching takes 
place on the remote servers and doesn't 
burden your sy tern with the storage and 
management of all those files. 

But there are di advantage a well: 
You are totally reliant on the remote sys
tem for access methods and control. Your 
connect time i determined by the speed 
at which you read the text on the remote 

It provides a Mosalc·llke 
browser free of charge, 
and it includes E·mall 
and Usenet news, along 
with some Internet· 
browsing tools, all with 
a common user 
Interlace. 

sy tem, not by the potential bandwidth 
of your connection. (Chat scripts, which 
automatically log in and download files 
for locaJ iewing, can eliminate this prob
lem.) Finally, you are often limited to just 
text. True, you can retrieve image , but 
the proces of retrieval and viewing is 
not integrated into the search-and-retlieval 
method. The only way to eliminate these 
limitations is by tying your system to the 
Internet u ing UUCP or TCP/IP the In
ternet's native protocols. 

Internet Protocol Connections 
UUCP is the Internet protocol that i · the 
lea<;t expensive to implement It s the mo
dem-to-modem protocol that's tradition
ally used to distribute E-mail and Usenet 
news. You need to have your site con
nected to get your E-mail and news via 
UUCP. UUNET Technologies (Falls 
Church, VA) operates the mo t famous 
and the mo t connected dial-up site in the 
U.S. Being a UUNET client has another 
advantage: You're connected to one of 
the mo t important archive sites-a com
puter system that has copies of the most 
popuJar freely available programs and in
formation files. 

With UUCP, you can not only send 
and receive E-mai l and Usenet news but 
aJso retrieve file · from the sy terns that 
you're connected to. Since all files on all 
UUCP connection. can be aucomatically 
transferred among machines , the con
nection time and phone charges are much 
les than when you use a modem to in
teractively read a file on another system. 

Even better than a UUCP connection to 
an Internet site is an IP connection. While 
UUCP is a store-and-forward protocol
and-network:ing design, IP and its com
panions. TCP and UDP, are the basis of 
the fully connected client/server net

working that repre ents most of them••••••:=:rr Internet today. 
You don ' t ha e to have a Unix or 

1DAU11994 Ra:20-30~Wl!onon lnl0tll017 '• VMS server al your end to take full 
.~:Pi ,•,'!~:~:!~7:~°t:0"'"'"'4 Accuun Ii AmlrV. Rosrilall 110 Aual.994 BtcBrotberiswatddrC. orwoWd Hice ta, BDJW81 advantage of an IP connection. There 
t: Th~.wi.o~~10~1... are plenty of client programs that you ~~ ~m~ec~G~llid~•~·~-~T~aa~1·~:1·!~~~~~!~~~~!~~~!~!~'1~~· ~ Th• Retar•rtce DHk 

'E~==--------1i1oo~..!:':..t'°:!!'.l.'°Z~~...:,:.~.:;-:=~~~;::1... ~ 
~=:ti=.:""'-=-----ll\rn'co...!':.=:::i:;:;:~'.;:'0=-:::1":,:,':i:i==.i 
~7E.='---------11 P.-~alrnd1'"'"""°•"'"'11no ......... A11n1""'joctlo•....ionc•oldbo.,,.....i1 

126 BY 'J'E JANUARY 1995 

can run on your MS-DOS, Windows, 
NT or Macinto h computer, Mosaic 
being the most modern of them. But 
first you need to get an IP connection. 

There are many places to go to ob
tain an IP connection as well as many 



ways of implementing it. A mall bu i
ness may not need-or be able to af
ford-a full -time, lea ed-phone-line 
connection to the Internet. Two lP con
nection-on-demand alternatives might 
be sufficient: UP and PPP. 

SLIP i a simple and nonstandard
ized, but widely available, protocol that 
requires few re ourcc: · to implement or 
install . It was designed for relati vely 
low-speed modem-to-modem connec
tion and low load ·. 

PPP on the other hand offer tan
dard , flex ibil ity (i .e. you can imple
ment more than TCP/IP over it , and 
optional ecuri ty. However it not onJy 
requires more sophistication to imple
ment and in ta ll than SLIP but it al o 
needs more bandwidth overhead from 
the seri al connection to run. 

Many of the larger di al-up-connec
tion provider that offer shell accounts 
al o offer SUP and PPP connection . 
Be sure to work out your local y tern 
communications logi. tics before you 
approach a vendor for a connection . 
Steer around any protocol and system 
incompatibilities when searching for 
the best connection provider. ff you are 
achieving your CP connection from an 
MS-DOS or Windows PC. the appli
cation that you run on it for navigati ng 
the Internet mu t be an application that 
the connection provider can ensure wi ll 
work with it ystem. 

lf you fi nd yourself in need of a local 
network with a TCP!IP connection to 
the Internet, you ve entered a world of 
ervers, routers. and ystem admini 

tration. You 've become a member of 
the Internet, with all its associated pow
er , privilege , and re ponsibilities. 

Tt's pos, ible that error on your net
work may cause problem for other 
members of the Internet once your lit
Lie LA i going to be seen in some 
form in the out ide world. You mu t 
have regi tered and approved IP ad
dre , ne twork-domain name , and 
IP ports and service . Tf you re doing an 
IP-LAN-to-Internet connection for the 
fi rst time, you may need some on-site 
help to get up and running c leanly. 

Ben Smilh is a cons11/ta111, afonner BYTE Lab 
Jesting editor, and the a111hor of nix Step
by-Step (Hayden Books. 1990). Yo11 cm1 reach 
him on 1/re l111eme1 at b1m @ronin.com or on 
BIX as "bensmith." 

submit a credit card number or even pay 
with digita l ca h" (which I II describe in 
detai l later) . Thi type of shopping is grat
ifyi ng fo r the consumer and provides an 
extremely low overhead for the vendor. 

The Internet also makes after-sales sup
port more efficient. Vendors can distribute 
prod uct documentation on the Web and 
prov ide support by E- mail. To help get 
sales tran action . tarted, prospecti ve cus
tomers can often send E-mail to info@ the 
target vendor. 

Building the Virtual Storefront 
The fo llowi ng steps describe how you can 
set up a home page on the Web to display 
your company's market ing materia l, of
fer goods and services for sa le, and col
lect information or orders from c l ie n t.~. 

S1ep I : lnswfl a Web browser. To do 
your in itial research, you' ll need one es
ential tool: a Web browser. These brows

ers are often based on the Mosaic G UI 
front end (see the screens on page 130). 
Refer to one of the many avai lable intro
ductory books about the Tnternet and find 
a table that li sts Internet service providers. 
Select a provi der that offer 14.4- Kbps or 
28.8- Kbps dial-up SLIP or PPP service. 

A Web browser gives you access to the 
sources listed in this article by their URLs 
(unirorm resource loca tors). The URL 
http://www.store.com/catalog.him I, fo r 
example, has th ree parts: a server proto
col a host name. and a source name. When 
yo~1 type th is URL, it seeks out an http 
server on the compu ter www.store.com 
and asks for the file catalog.html. 

S1ep 2: Gel a good name. Every com
pany on the Internet has a name. In the 
name 111011ey.com. fo r instance, money is 
reserved by a company as a domai n name; 
.co111 indicates that it is a commercia l or
gani zation. Individual computers at an or
gan izati on u e prefixes; fo r example, one 
computer at this company might have the 
name vault.money.com. 

It 's wi se to re ervc your name prompt
ly. The U.S. government pays lnterNIC to 
regi ter these names on a fi rst-come, fi rst
served basi . Your Internet service provider 
can check to see whether your des ired 
name has already been taken and submi t 
an on-line name reque l for you. For more 
in formation on reserving names, see http: 
//www.in temic.net. 

S1ep 3: Sefecl a service provider. You 
must find an Internet ervice provider to 
connect your server with the world. Since 
this vendor will be a combination of land
lord and essential utili ty. it's important for 
you to be comfortab le with your choice. 
A provider should be able to give you sat

isfactory technical support, especially in 
the early stages. 

Service provider can be big or mal l. 
B ig service provider have a regional or 
nationwide presence and lea e their own 
networks to carry Internet traffic from your 
local POP (point of presence) to the inter
changes. These providers mai ntain space
age mission-control con oles, called Net
work Operation Centers, and they can track 
down the cause of any errors that occur in 
network transmission. Small service pro
viders rely on Sprint to carry their traffi c 
across the countiy and typically have a sin
gle POP maintained by a couple of hack
ers. They can' t track down errors as well a 
a Network Operation Center can, but they 
cost less and can give you personal atten
tion (see the text box "Making the Internet 
Connection" at left). 

S1ep 4: Consider co1111ec1ivity af/em a
iives. To keep your erver connected and 
open for bu iness at a ll times, you need to 
use a leased line, a co-location, or host er
vices. As recently a last year, the leased
line method wa the only way to place a 
server on the Internet. You had to fi nd an 
Internet service provider and pay a sub
stantial lump sum to install a network port. 
Then you or your provider arranged with 
the local phone monopoly to prov ide a 
leased line from the provider to your office, 
pay ing another installati on fee in the pro
cess. Then you bought a router and plugged 
your server in . After a cost of approx i
mately $ 15,000 and three months' worth of 
work, you were fi nally on-line (see "Con
nectivity Costs" on page I 30). 

Once installed, a lea ed line i re li able 
and fast and gives your workstation seam
less acces to other network services. It 
remai ns the onl y practical way of provid
ing high-vo lu me connecti vity for an of
fice network. 

With lea ed lines, you pay a fi xed fee 
according to the size of your pipe. Leased 
lines come in several speeds, from 56 Kbps 
up through Tl , or 1544 Kbps. The phone 
company uses ll1ese denomi nation for car
rying digi ti zed voice conversations, where 
56 Kbps carries a single conversation and 
TI carries 24 conversations. 

The least expensive and easiest alterna
tive is a 56-Kbps line. Although 56 Kbps 
doe not seem like much bandwidth-an 
ordinary modem can carry almo t the ame 
amount of data at 28.8 Kbp compressed
it is appropriate for a small Web erver. 
1f you become a heavy Internet user, how
ever. you shou ld proceed directly to TI. 

Several trend - have recently evolved to 
make leased-li ne service more palatable 
for small busines e . . Competition among 
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providers has reduced the installat ion fee to 
as little as $400. The local phone compa
nies face competition as well , from local 
liber networks installed by Teleport Com
munications Group (Staten is land , NY) 
and MFS Telecomm (Oakbrook Terrace. 
TL); this may give you a choice of carriers. 

By popular demand. many Internet ser
vice providers now offer much less ex
pensive ways, such as co- location and host 
services, to open up shop on the Internet. 
Co-/oca1io11 in vo lves placing a server at 

~~~~~. :: 
~ e; , ____,.,..__ 

Welcome ro Netscape 

'":!oftwaretleyelopment'l'ools that WQT\( the 
WayYouDo• 

Three Mosaic browsers. From top to bottom, they are 
Netscape, from Netscape Communications; AIR Mosaic, 
from Spl)'; and GWHIS, from Quadralay. 
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the service provider' s site. Hosr 
services include FTP, Gopher, 
and Web servers maintained by 
the Internet provider. Both of 
these options e liminate the ex
pense of communications equip
ment and a leased phone line. 

The big serv ice providers 
would rather ell you a leased 
line and a ll the extras and col
lect the installation charge, but 
smaller providers can give you 
co-location services for as lit
tle as $ 150 a month plus a per
byte usage fee. Host services 
can cost even less. 

With these services, the serv
er is located in someone e lse' s 
office, so you just provide the 
publi bed content of your com
pany' s in formation from your 
office or home. To update the 
remote server, you dial up the 
Inte rnet with your modem or ISDN ac
count and then use FTP to send new or 
improved hypertext files. Your provider 
should be able to route any E-mail re
sponses to your dial-up account. 

Srep 5: Ser up a Web server. Once you 
are connected to the Internet, you need to 
run a piece of oftware known as an HTTP 
server (also call ed a Web server). Many 
Web servers with imilar capabilities are 
listed for downloading at http://info.cern 
.ch/h ypertcxt/WWW. Daemon/Overview 
. html. (Note that many URLs are case
sensi tive.) The two most popular ones are 
written in C for Unix computers--one from 
CERN and another from NCSA . 

Traditionally, Web servers 1un on Unix 
workstations, and you can find binary ver
sions for machines from DEC, Hewlett
Packard, IBM, Silicon Graphics, and Sun. 
A budget-minded small business should 
consider Linux, a free Unix clone that runs 
on PCs. 

Unix machines come with Internet dae
mons, such as FTP and Telnet, already 
installed. They ha ve powerful ~t: ript lan
guages for handling fom1s and database 
reque ·ts, and they can handle numerous 
users. The main disadvantage of these 
daemons, however, is lhat you must have 
a good knowledge of Unix to find and edit 
their many configuration files . 

If you find the prospect of becoming a 
system administrator for a Unix machine 
daunting , the EMWAC (European Mi
crosoft Windows NT Academic Consor
tium) HTTP Server for Windows NT of
fers an alternative. This server installs it elf 
as a "service proces . ' the T jargon for a 
daemon. the first lime you run it. You lhen 

CONNECTIVITY COSTS 

UNIX WORKSTATION SERVER 

NT/UNIX/LINUX PC SERVER 

ROUTER 

CSU/OSU 

FOR A56-KBPS TELEPHONE LINE: 

CSU/DSU (interface hardware 


for a digital phone line) 


Leased-telephone-line installation 


Internet-provider installation 

Leased-line charges (per montn) 


Internet-provider charges (per month) 


FOR An TELEPHONE LINE: 

CSU/DSU 

Leased-telephone-line installation 

Internet-provider installation 

Leased-line charges (per month) 

Internet-provider charges (per month) 

$5000-$15,000 

$2500 

$1000 

$1000- $2000 

$400 

$50-$400 

Up to S4000 
$100-$300 

$150-$600 

$1500 
$40()-$1100 
Up to $5000 
$40()-$1000 

$100()-$4000 

configure it wi th a single dialog box in the 
NT control panel. It comes with readable 
documentation and a W AlS (Wide Area 
Information Service) text-search engine. 

The EMWAC HTTP server has draw
backs; it' . slower than a Unix serve r, and 
it suffers from the lack of a good script 
language in NT. You must program the 
sc ripts in C++. using the examples pro
vided. But it ' capable of handling multi
ple user. , and it 's easy to install and use. 
You can download it from EMWAC at f1p 
://emwac.ed.ac.uk/pub/https/hsi386.zip . 

A new breed of commercial servers is 
designed to control access and extract pay
ment from customers. Commercial servers 
cost from $ 1000 to $25,000, but they fea
ture easy install ation, technical upport, 
authentication and encryption. A111he11
1icaTio11 is used to veri fy the identity of 
a customer for confidentia li ty or billing 
purposes. Encryprion is used to guarantee 
the security of information, such as bank 
account and credit card numbers, and to 
provide digital signatures on agreements, 
sut:h as order forms. As of this writing, Net
scape Communications (Mountain View, 
CA, http://home.mcom.com) and Enter
prise Integration Technologies (Menlo 
Park, CA, http://www.eit.com) have an
nounced their intention to offer these fea
tures. However, the authentication and en
cryption fea tures work only with matching 
versions of Mosaic. 

Srep 6: Design your Web service. Af
ter you get your erver up and running, 
the task of designing your literature be
gins. Web documents are formatted using 
HTML (Hypertext Markup Language). 
Fortunate ly , HTML consist or a small 

http:http://www.eit.com
http:http://home.mcom.com
http://info.cern
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One Person's Internet Business 

PAULINA BORSOOK 

Eric Thiese, principal of Liberty Hill 
Cyberwerks (San Pranci. co, CA), pro

vides Internet training and con ulting -er
vices. He helps busi nes es obtain basic 
Internet E-mail services and ·et up WWW 
(World Wide Web) server . These WWW 
server are physically located at Thiese's 
home office. 

For hj ' main ma hine, he u e a cu tom 
66-MHz 486 computer running on BSDi 
that's built to ms pecifications for longev
ity. His serup also includ~ a Tl line, a Liv
ingston router, a Tielink CSU/DSU (chan
nel service unit/data ·ervice unit), and the 
Free Soft ware Foundation version of Go
pher. In addition he has three other ma
chines, inc.luding a 386 that he uses to run 
Liberty Hill. 

As hi · bu ine · grows, Thiese may reach 
out to local HTML (Hypertext Markup 
Language) writers and contractor , but be-

num ber of keywords and is much simpler 
to use than it might sound. You can get a 
tutorial from http://www.ncsa.uiuc .edu/ 
Genera l/ Internet/ HTM LPri mer. html. 

You'll want to u. e graphics in your doc
uments to appear polished and larger than 
life. Get a good computer drawing package 
and a video fra me grabber for taking pic
tures. Lf you decide to work with an inde
pendent designer, make sure that he or she 
can produce digital picture .. 

An HTTP server doe ju t two things: 
Send files out to a cli ent and ca ll scripts 
and programs on your server computer. 
For instance. after a client fills out a form. 
a script can take the information and store 
it in a file or a database. The script might 
also generate a fax or E-mail response. 

Sophisticated publi. hers use scripts to 
generate documents on-the- fl y from data
bases. My company ha u. eel this tech
nique to publish large financia l database. 
with millions of potential pages. Other 
firms use database scripts to look up and 
display catalog information. You can find 
some sample database publishing appl i
cations and too ls at http://www. ncsa. uiuc 
.edu/demoweb/demo.html . 

Step 7: Close the loop with electronic 
commerce. Big insti tutions are betting that 
electronic commerce will . oon energize 
the Internet. Electronic commerce includes 
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cau e he has more than a few dozen clients. ciabzation of the Internet grows. 
hi sole proprietorship would be trecched Or it may cum out that most bu ine,~ses 

beyond its resource if he did so. Thiese won't need E-mail or WWW site . Thiese 
believes that the oppor
tunity for a busines like "There's money to be 
his may ex ist for only a 
couple more years. But made on what people 
for now, there is a mar do not 
ket window that he can 
take advantage of ince know." 
"mo t of the [Internet] -Eric Theise 
tool are on Unix, and 
there's a lot that people don't know." This 
may change a. easier-to-use Internet tools 
for Macs and Windows-based machines 
become available. 

There's another reason why his business 
i thriving, however: Large computer and 
communications corporations and tech
nology-con ulling firm have not yec tar
geted small bu. inesses wanting a ·torefront 
Internet presence as a market. But this it
uation may also change a the commer

pay-per-view publishi ng: industrial EDI 
(Electronic Data Interchange) for order
ing and billing; home banking· trading and 
betting; and on-line shoppi ng. You need 
no real estate and only minimal amounts of 
labor to participate in electronic commerce; 
it thus has the potential to benefit small 
businesses by lowering fixed cost. . 

Several payment mechanisms are com
peting to finance on- line shopping and 
pay-per-view publishing on the Internet. 
In the simple t version, a customer fill. in 
a cred it card number on an order form 10 

complete a non-face-to-face transacti on, 
which i. similar to placing an order over 
the telephone. Encrypted Mo. aic browsers 
and servers are designed to support such 
trnn . nctions by making it sa t'cr to se nd 
credi t card numbers over public network . 

A more sophisticated mechanism uses 
a payment . erver maintained by a bank 
where the customer has an account. The 
customer u. es encryption software, along 
with a publi c-key certificate. to digitall y 
sign a payment authorization . The vendor 
receiving thi s authorization then redeems 
it for money with the payment server. This 
system is more secure than other. because 
vendors don't obtai n customers' cred it 
card numbers. It can also suppon the small
er. more numerous Lran ac tions that wou ld 
be required for pay-per-view. 

ays that ince it's easy 
to tell when a node is 
being accessed, it ' 
also easy to tell if an 

Internet node is pro
viding a cu tomer's 
clients with the in
formation or acces 
that they want. And 
if a node isn' t being 
acce sed often, he 
and his customers 
can then figure out 
way to make the 

ite more helpful , more entertaining, or 
more interactive. 

Paulina Borsook is a Sm1 Francisco-based writ
er who /ms wri11e11 previously/or BYTE aba111 se
curity issues. You ca11 comae/ heron the l11temet 
al loris@we/l.sfca.11s or 011 BlX do "edi1ors." 

A more radical scheme is the afore
mentioned concept of digital ca h, which 
is currentl y being offered by DigiCa. h 
(Palo Alto, CA , and Amsterdam, http:// 
www.digicash.nl). Digital cash consists 
of anonymous electronic tokens that can 
be exchanged via encryption software and 
redeemed for real cash at participating 
banks. In practice, digital cash is similar to 
the payment-server mechanism, since you 
need to redeem each token at a payment 
server to check its continued valid ity. 

Step 7: Promote your site. Just having a 
server isn ' t enough; yon want people to 
notice it. One way to invite auention to 
your server is to put some usefu l, free in
fo rm ntion on it and then announce it in 
a few selected Usenet newsgroups that <m: 
releva nt to your business. 

Post an announcement to the NCSA 
what' new page, whats-new@ncsa.uiuc 
.edu. Get your supplier nnd customers to 
link your home page to theirs. Be sure to 
put your E-mai l address and Web URL on 
all your business cards and bterature. Then 
stake your claim.• 

A11dre11· Si11gle1011 (D11bli11. NH) is preside11t of 
Money. Com, a prol'ider ofpayment services and 
profes~·io11al ji11a11cial il!fomwtion sen•ices 011 tlte 
lmem et. You ca11 contact lti111 on tlte /11 temet at 
asi11glctu11 @111011ey. co111or011BIX clo "editors." 

mailto:asi11glctu11@111011ey.co111or011BIX
mailto:whats-new@ncsa.uiuc
http:www.digicash.nl
mailto:loris@we/l.sfca.11s
http://www.ncsa
http:http://www.ncsa.uiuc.edu
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Curing theWindows Fax Blues 

STAN MIASTKOWSKI 

F 
axes are an essential part 
of business communica
tions. In fact, they 've be
come even more prevalent 

as modem manufacturers have widely 
incorporated fax capabilities. There' s a 
simple reason for this: All the chip sets 
at the heart of today ' s modems incor
porate fax features. 

The advantages of computer-based 
faxing over stand-alone fax machines 
are numerous. You can fax high-qual
ity output directly from your applica
tions without having to go through the 
exn·a steps of printing documents and 
going to a fax machine. On the receiving side, there's no 
need to deal with curly and inconvenient them1al fax paper. 
You can discard junk faxes without having to print them 
and print high-quality copies of the faxes you want to keep. 
Most important for small businesses, fax modems are by far 
the cheapest way to obtain fax capability. 

But at the same time, the promises of fax modems are of
ten just that: promises. Unfortunately, there's another sce
nario that's becoming all too common. You've just in
stalled a fax modem and software. You click on an icon, get 
your fax all ready to go, and send it. Then .. . noth ing. If 
you're lucky, you might hear a click from your fax modem 
or perhaps see a " helpful " error message, such as Event Er
ror. Even worse, the fax modem hardware and software 
that have been working fine for months may suddenly be
come obsti nate and cranky. 

Certainly, many users have few or no problems. How
ever, both fax modem makers and fax software developers 
grudgingly admit that their technical-support lines field 
numerous calls from irate or frustrated users. 

Fast Fax Facts 
Although fax machines and fax modems use sophisticated 
methods for setting up calls (see the text box " The Anato
my of a Fax Call" on page 134), faxes are essentially sim
ple unidirectional , nonprotocol data transmissions th at 
don't use e1Tor correction. The type of information that 's 
transferred in a fax transmission appears, at first blush, 
laug hingly simple when compared to the ASCH and bi
nary data that modems regularly handle. 

Yet, like all data transmissions, faxes require very crit
ical timing. Cobbling old-fashioned fax technology into 
the modem world of resource-hungry, multitasking oper
ating system can cause endless problems. But there are so

lutions (see the text box "Solv
ing Fax Modem Problems" on 
page 138). 

Toronto-based Delrina is the 
maker of the market-leading 
WinFax Pro for Windows oft
ware as we ll as FaxPro for 
Mac. According to John Visca, 
De lrina 's technica l-support 
team leader, 75 percent of Del
rina' s technical-suppon call s 
are for hardware configuration 
problems. Nearly a ll of them 
are PC-related. Macs handle pe-

You can get 
problem-free 

productivity by 

using a fax 

modem in your 

Windows PC. 
Here's how. 

ripheral connections more intelligently , and they are also 
much less prone to software-timing problems. 

The IBM PC standard has saddled users with some mad
dening hardware limitations. When it comes to the serial
port connections that fax modems use, you ' re usually lim
ited to the standard installed settings of COM 1 ( IRQ 
[interrupt request] 4, base address 3F8h) and COM2 (IRQ 
3 base address 2F8h) . Optionally, you can also configure 
COM3 and COM4 using different base addresses, although 
the fact that they also use the default LRQ 4 and IRQ 3 in
terrupts is another cause of compatibility problems. 

The UART Dilemma 
At first glance, it seems that externa l fax modem ratl1er 
than internal models wou ld eliminate serial-port config
uration problems. lf, for example, your PC is equipped 
with the usual array of two serial ports, it 's a simple mat
ter of plugging a serial cable from your fax modem to a 
free serial port. But, especially with older PCs, you ' re 
like ly to run into problems with externally connected 
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Subscription 

Problems? 


I
fyou have a problem with 
your BITE subscription, 
let us know! For best ser

vice, provide a brief descrip
tion of the problem and a 
copyof a recent magazine 
mailing label (if available). If 
your label is unavailable, just 
give us your sub cription 
account number along with 
yom name, address, and zip 
code where your BITE sub
scription is currently being 
sent. If you have a change of 
address, be sure to provide 
both your old and new 
addresses. If the problem 
involves a payment, be sure to 
include copies of your can
celled check (both sides) or 
your credit card statement. 
Please include a "business 
hours" phone number if pos
sible. Send to: 

BYTE Magazine 
Subscriber Service 
PO Box 555 
Hightstown, NJ 08520 

Fax: 609-426-7087 
Phone: (9 a.m. to 8 p.m. 

Eastern lime, 
Mon. - Fri.) 
800-232-2983 (U.S.), 
or 609-426-7676 

I1L1JI I 
Beca use t he Exp er.J.! dec id e. 
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seri al- port hardware. 

The heart of a serial port, whether in an 
acid-in card or bui lt into the motherboard, 
is an integrated circuit called a UART (uni
versal asynchronous receiver/transmilter). 
There is one for each seria l porl. The 
UARTs used in the original PC fo m1at 
were de. igned to match the common data 
transfer speeds of the era, a leisurely 300 
bps, not today's fax transfer rates of 9600 
bps and 14.4 Kbps (not to mention the in
creasingly common V.Fast speed of28.8 
Kbps). The 8250 and 16450 UARTs still 
commonly found in many PC serial pons 
have no internal buffer for smoothing data 
transfer. Without this buffering, your PC' . 

proce or and the com munications soft
ware must work harder to pick up the 
slack. 

What's needed for contemporary com
munication is the more capable 16550 
UART, which has a built-in 16-byte buffer 
that smoothes da ta flow and eliminates 
many intermittent and hard-to-locate prob
lems with both faxes and data communi
cati ons. Unfort unately. the realities of the 
hard ware business make 16550 UARTs 
diffic ult to find in even many of the latest 
PCs. In single-uni t quantities. old-style 
16450 UA RTS cos t about $5; 16550 
UARTs cost about $20. In the quantities 
that computer makers use, indi vidual co ts 

The Anatomy of a Fax Call 
Whether there's a fax modem or fax machine on either side (or both sides) of the Boe, all fax calls go through 
the same fue-step process: 

l Connection:The calfmg fax uses the standard V.21 fax protocol to estabish 
aphysical connection with the receiYing fax at 300 bps.The receiving station 

sends aSTlD (station ID) to the caUingfax. 

2. Phasing and haining: Still at 300 bps, the calling station sends a single 

HDLC (high-level data link control) frame to the receiYing station. Dll'ing 

a200-millisecond "window," both sides negotiate amaximum sending speed 

(depenlfmg on line conditions). The calfmg statitn then sends nul characters 
to the receiving station at the negotiated speed. If the receiving station 

receives characters, it sends confinnation and control is returned to the 
calfmg station. 

3. Uniiirectional transfer: The ca8ilg station sends data to the receiYing sta

tion in aone-direction, nonprotocol transfer (no error correction).Al the 

end of each page, the calling station sends an EOM (end of message) and 

the speed returns to 300 bps. If no further pages are to be sen~ the calfmg 

station goes to step 5. If more pages are to be sen~ the calling station 

goes to step 4. 

4. Negotiation: Before another page is sent, both of the stations go through 

the same negotiation as found in step 2to detect if the r111e 
conditions have changed. 

5. Disconnect At the end of the transfer, both systems disconnect 
from the telephone line. 
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An y computer information service that has a place for everyone 


from a sk a teboarder in Wichita t o a bond trader in Hong Kong 


certainly has a place for you. 


On ompu crvc, there's room fo r cvc11body. been using just about eve r)' kind of ec1uipment tJ1crc is. 

Over two million members, in fact , all around the Maybe you should join the crowd. For one 

world . Pcopl ranging from 12-year-old rock aficionados to low monthly fee, CompuSen·e offers unlimited 

members of the Hong Kong stock exchange, all of them taking connect time  day or night  to a full package with more 

advantage of more than 2,000 different things to do. than I 00 basic sen1ices. News, stock quotes, travel an·a ngements , 

O n CompuSen•e they can swap in fo rmation, movie and restaurant reviews, and 60 e-mail messages a month 

fax business reports, flirt, answer questions , argue are just some of what 's available . Along with many other 

about politics  just plain communicate faster and easier with services for a nominal add itional charge. 

more people than ever before. They can get facts and figures for 

their homework, do business background checks while they're 
9• 

For more information or to order, just sec 

your computer dea ler, or call I 800 848- 8199 

at work , or figure out which airli ne rate is the most economical. (6 14 529 -1349 for international inquiries). You' ll find 

CompuServe is also kno\\"n for its downloadable freeware and out how easy it is to get in touch with more than t\\"O million 

shareware . And has t chnical support repre entative onlinc, friends that you don't know yet. 

too, to answer questions, along with "regular" people who have w~itJ CnmpuServe 
The information service you won't outgrow. 

Circle 251 on Inqui ry Card . 



HOW DO YOU GET 
AJOB WITHOUT 
EXPERIENCE? 

AND HOW DO YOU 
GET EXPERIENCE 
WITHOUTAJOB? 

Most young people have one 
answer to this problem. They avoid it 
until they're out of college. But they 
could be getting solid work experi
ence while they're still in college. With 
your company's help. And ours. 

We're Co-op Education. A nation
wide program that helps college 
students get real jobs for real pay, 
while they're getting an education. 

But we can't do it without you. 
Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 775E, Boston, MA 02115. 

Not only will you be giving students 
a chance to earn money and pick up 
the most valuable kind of knowledge, 
you'll be giving yourselves a chance 
to pick up the most valuable kind 
of employee. 

Co-op Education. 
You earn a future when you earn a degree. 

n!I 
~ A Public Service or This Publication © 1987 National Commission for Cooperative Education 
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are much lower, but the cost savings of 
using old UARTs goes directly to the bot
tom line. 

It's easy to find out what type of UART 
your PC uses . Just run MSD.EXE (Mi
crosoft System Diagnostics), versions of 
which come with both Windows and MS
DOS 6.x. The COM Ports menu selection 
shows you what UART your serial ports 
are using. If they don ' t use the 16550, you 
have several choices. If your serial ports 
are on an add-in 1/0 board, the simplest 
solution is to repl ace the bo<ird . Most 
board makers (e.g. , Boca Research) have 
16550 UART boards, but they're about 
twice the price of 16450-based boards. 
Expect to pay $50 to $65 (street price) for 
a 16550-based dual-serial, single-para llel 
board. 

More complicated and expensive I/0
card soluti ons are available from other 
compan.ies. Sophisticated serial boards like 
the Hayes ESP Communications Acceler
ator 2.0 and DigiBoard's PC/2e have ded
icated processors and huge buffers that 
pull the chore of smoothing data flow and 
timing away from the PC hardware. 
They' re more than a little overki ll for stan
dard fax modem use. For the coming gen
erations of ultrahigh-speed modems and 
applications like remote LAN access, how
ever, they fill a genuine need. 

By far the easiest way to update your 
UARTs is to buy an internal fax modem. 
Almost without exception, today's internal 
fax modems use 16550 UARTs for maxi
mum performance. However, incorrect in
ternal fax modem installations are a major 
cause of fax problems. If your PC has a 
pair of internal serial ports, you' II need to 
disable one of them before installing your 
internal fax modem. 

Two serial ports attempting to use the 
same interrupt invariably cause major 
problems. That normally means changing 
jumpers on an add-in board or on your 
motherboard, although some newer PCs, 
including those from Dell and Gateway 
2000, with on-motherboard serial ports 
have the "smarts" to detect if an internal 
fax modem is installed and disable con
flicting ports. 

The Software Side 
Even if your fax modem is correctly in
stalled, your serial ports use 16550 U ARTs, 
and your cables and phone line are cor
rectly installed, you're not out of d1e woods. 
Potential problems still exist with fax mo
dem calls. Both fax modem makers and 
fax software developers are quick to point 
to one of the biggest problems with com
puterized fax communications: Microsoft 



One 


Integrating 
fax with data 

opens up a 
whole new world in 

coillillunications software. 
PROCOMM PLUS for Windows 2.1 is here with 
new features which are above and beyond all 
other communications software programs. 

First up, you have access to complete fax capabilities includ
ing a fax viewer, scheduling, broadcast send, and the ability 
to receive faxes in the background; all from right within 
PROCOMM PLUS for Windows. 
Plus, you can access your local area net or the vast global 
village via the Internet with our TCP/IP support for Telnet 

connectio;ps alld an easy-to-use FTP file transfer and file 
management utility. With the fully-customizable Action Bar, 

you can easily activate frequently used features with 
immediately understandable icons. You'll find our 
new Dialing Directory smart enough to serve as a 
single phone source to organize voice, fax and data 
calls. Enhanced ASPECT l!l!IP!l!!llllllllll 

scripts automate on-line sessions 
with services like CompuServe and 
MCI Mail. Our GIF viewer displays 
graphics as you download them. 
And in the intuitive PROCOMM 
PLUS tradition, everything is 
extremely powerful and easy to use. 

Call us at 1.800.315.3282 
to upgrade for just $69. 
To start fresh, visit your computer 
retailer. PROCOMM PLUS for PROCOMM 
Windows 2.1 ... a whole world PLUS.for Wrndo~™ 
is waiting. 

TOTALLY CON NECTED 

DAT AST 0 A M • P.O. Box 1471 • Columbia , MO 65205 • 314.443.3282 

Circle 253 on Inquiry Card. 



Special Report Small-Office Computing 


Solving Fax Modem Problems 

I f your fax software and fax modem 
ju t aren ' t talking to each other, or fax 
sending or receiving ha · suddenly be
co.me unreliable, there are a number of 
possible problems and olutions: 

• I the (external) fax modem plugg~ in 
· (AC ·and phone li ne), ttwned on, and 

connected to the correct erial port? 

• ls the (internal) fax modem attempting 
to use an lRQ (inten-upt request) that 
another erial port is already using? 

I f your fax modem ·oftware is mnning 
from WJndows and fax communications 
(or the quality of received faxes) are un
relfable, check the following: 

• Does your internal fax modem or se
oal-pon l/O board use a J6550 UART 
(univer. al a ynchronou receiver/ 
transmitter)? Use MSD.EXE to find 
out. 

•	 Are you using Micro ·oft's old Win
dows 3.1 COMM.DRY? ff o, update 
the dri er to ver ion 3. I L or use the 
driver . upplied with your fax soft
ware. You can a lso buy a third-party 
driver, such as TurboCommander. 

• Is your available DOS memory (be
fore tarting Window ) low? Disable as 
many TSR programs (from AUTO
EXEC.BAT) as po ible, Also remove 
any unneeded TSR from the LOAO= 
Line of Windows' SYSTEM.IN! fi le. 
Screen savers and virus checkers are 
particular culprits. 

• Make 	 ore Window i. using a per
manent wap file and it' at least the 
recommended . ize. (From Windows' 
Main group enter the Control Panel, 
chqose th 386 Enhanced icon, and 
click on the Virtual Memory button.) 

• 'Delete any .TMPfiles created by Win
dows and Windows appl ications. 

These are usually deleted automati
cally. (To find where .TMP file are 
stored, type SET al a DOS prompt and 
make note of the directory that TEMP
poinlS to. Change to thal directory and 
delete all .TMP fi les in it.) 

• Run CHKDSK IF from DOS (SCA.N
DISK from MS-DOS 6.22) to check 
for disk'error and repair them. 

• Run DEPRAG (from MS-DOS 6 or 
higher) or a lhird-party di k defrag
menter to optimize your hard disk. 

• IfWindows fax performance i sti ll 
flaky, try adding lhe following Lines LO 
the [ 386Enh] ection of Window ' 
SYSTEM.INT file: 

COMBOOSTTIME..30 


COMxBUFFER=4096 


(x is the COM port number your fax 
modem use). 

Windows. The dema nds Lhat Windows 
places on ystem hardware are especiall y 
acute in communications, where tim ing pa
rameters are critical. IJ your PC is a 386 
or even a 486 with 4 MB or less of RAM 
and you use multit asking applications, at 
some point the system will become so 
bogged down that data flowing to a fax 
modem will slow down. This cau es fax 
failure . 

According to indusu·y sources, one of 
the major causes of fax failure in PCs is 

too many TSR DOS programs . For ex
amp le, De lrina' s Visca says that virus 
checkers are common troublemakers. The 
obvious solution is to use as few TSRs as 
poss ible. But even with maximum DOS 
memory before sta1ting Windows, it 's still 
easy for Windows to reach a point where 
it can no longer re li ably handle commu
nications. The key measure of upcoming 
trouble is Windows ystem resources. Pull 
down Help and About Program Manager 
from the Windows desktop to see you r 

This product is licensed to: 
Stan Miastkowski 
Pete1borough T echnoloiw Group 

Max fax send 14400 
Vow se1ial number label is on the inside back Max tax receive 14400cover of Getting Started with Microsoft \r/"indows. 

Manufacturer ID DeskPorte V.FC 1.2 
386 Enhanced Mode 

Memo1y. 6.084 KB F1ee 

System Re1ou1ce1: 28:t F1ee 


When system resources fall below 30 percent, Windows' preemptive multitasking Many fax software packages (e.g., FaxWorksJ include built-In fax modem diagnostics 
can no longer handle the critical timing parameters needed for successful fax and that go a long way toward isolating common problems. You can easily spot simple 
data calls. problems, such as an improperly assigned COM port. 

current resources . 
Even a 486/66 with 16 MB of RAM 

can reach a critical resource point when 
you rnultitask four to six major applica
tions (e.g., Microsoft Office or Lotus 's 
SmartSuite). Some add-on Windows uti l
ities-such as onon Utilities 8.0 or 
Dashboard 2.0, which Borland recent ly 
acquired from Hewlett-Packard-feature 
on-screen resource meters and even let 
you set alarms if Windows resources fall 
below a certain level. 

Fa:xWort<s MD 

Mod• ld~ntif,t:atio.n1====-====:=o::;=;i=;;=t 

Comm Pott 2 
Modem attached? Yn 
Phone line attached1 Ya 
Mo•m type Caal 

:l..38 BYTE JAN ARY 1995 

http:SYSTEM.IN


Graphics and Publishing Team! 

Ideal Entry-Level Graphics 
CorelDRAW 3 is so easy to use! With precision 

type control , amazing special effects and powerful 
illustration tools, CorelDRAW 3 is the ideal entry-level 

graphics package. CorelDRAW 3 includes CorelCHART, 
Corel PHOTO-PAINT, CorelSHOW, CorelTRACE 

and Corel MOSAIC . 

• 250 Fonts • 14,000 Clipart 
Images & Symbol• 

Powerhouse Graphics 
CorelDRAW 4 is the complete graphics solution. 
With all the power and modules of CorelDRAW 3, 
CorelDRAW 4 also includes dozens of new artistic and 
technical enhancements, an object-orientated animation 
module, OCR capabilities and multi-page layout. 

• 750 Fonts • 18,000 Clipart 
lmagH & Symbols 

Complete Graphics & Publishing Solution 
CorelDRAW 5 combines the graphics power of 
CorelDRAW and the advanced publishing capabilities 
of Corel VENTURA 5 within an integrated user interface. 
CorelDRAW 5 has all the modules of CorelDRAW 4 plus 
a revolutionary color management system, major gains in 
speed and performance, and hundreds of improvements. 

• 825 Fonts • 22,000 Clipart 
lmagea & Symbols 

• USS plus applicable taxes. 

Circle 252 on Inquiry Card. 

Enter the Corel $2,000,000 World Design Contestand win! 
(September ta March) Ta receive a fued capr of the contest 

rules and an entrr form please call: 1·613-728-0826 eat. 3080, 
Document #1004. Ta leave a message please call: 

1·613-728-D826 ext. 81609. 

(:CORE&: 
1-61-3-728-3733 

COREL !JRAW!™ 


19• CD-ROM & 3.5" disks 
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third-party suppliers have COMM.DRY 
replacements that go far beyond the capa
bilities of even the updated Microsoft com
munications driver. TurboCommander 
from Pacific CommWare (Ashland, OR) 
is a case in point. Thi utility replaces 
COMM.DRV and adds a raft of extras, in
cluding the ability for multiple devices 
(e.g., COM 1 and COM3) to share a single 
intenupt without causing problems. 

It ' s easy to get discouraged about the 
many things that can go wrong, but the 
vast majority of fax modem installations 
proceed with few or no problems. The end 
results are worth it. And the future i s 
brightening for Windows users. Windows 
95, with its Plug and Play support, prom
ises greaier support for al 1 types of com
munications. Nearly painless fax modem 
installation and use are di tinct possibilities 
for the future. • 

Swn Miastko11•ski is a BYTE co11s11/ti11g editor 
ll'ho ·.1· been writillf.I about co1111111111 icmio11s a11d 
11etwurki11g rec/1110/ugyfor m•er 16 years. He's 
coa111'1or of Windows for Work groups Bible (Ad· 
diso11-Wesley, 1993). You ca11 co11 ract him 011 the 
/11/emet or 13/X at su111111 @bix.m111 or un MCI Mail 
(If 530-9979. 

About the Products 

Boca 10 AT55 slngle-parallel Hayes ESP Communications 
dual 16550 serial Accelerator 2.0 
board ...... .. $149 single port ............... $99 
Boca Research, Inc. dual port ...... ........ .... $149 
(407) 997-6227 Hayes Microcomputer 
fax: (407) 997-0918 Products, Inc. 
Circle 1146 on Inquiry Cord. (404) 840-9200 

fax: (404) 441-1213
DlglBoard PC/ 2e .. .....$299 


Circle 1148 on Inquiry Card. 
DigiBoard 
(800) 344-4273 TurboCommander... .. .....$49.95 

(612) 943-9020 Pacific CommWare 
fax: (612) 943-5398 (503) 482-2744 
Circle 1:147 on Inquiry Cord. fax: (503) 482-2627 

Circle 1149 on Inquiry Card. 

COMM.ORV Horrors date Windows 3. 1 to 3. 11 is available free 
Perhaps the lea t-known and most-com of charge (except for connection charges) 
mon cause of Windows communication from CompuServe (GO MSL [Microsoft 
problems with both data and fax transfers is Software LibraryJ, file WW098 l .EXE), 
the infamous Windows communication the Microsoft Download Serv ice ((206) 
driver (COMM. DRY). The driver shipped 936-6735), or BlX (WW098 l .EXE in the 
with Windows 3. 1 works fine for low-speed wi ndows /li stings area). 
communications and mo r of the time for Some Windows fax packages automat
9600-bps fax ca ll s. However, because it ically install thei r own drivers. For exam
lacks built-in . uppo11 for the 16550 UART. ple, Delrina's WinFax Pro has a dri ver 
it' s a common troublemaker with contem- named WFXCOMM .DRY. Also, other 

porary fax modem . 
Microsoft has updat

ed the driver and added 
COMMDLG.DLL (a 
DLL with 16550 sup
port) to Windows 3. 11 
and Windows for Work
groups. To see what ver
sion of Windows you're 
runnin g, again pull 
down Help and Abou t 
Program Manager from 
the Windows desktop. 
If it doesn' t say version 
3. 1I , you've located a 
potential cause of prob
lems. An archive to up

URGENT-YOUR INPUT NEEDED 

On: OBJECTS ACROSS THE ENTERPRISE 


Dear Reader: 

To improve BYTE's coverage of technology in the State of 
the Art section, we'd like to get your feedback about what 
topics, areas, and products we should be considering, and 
in what ways. Later this year, we're planning to cover how 
object-oriented technology is being used in the real world , in 
large organizations and enterprise-wide applications. So we 
need to know what you'd like to see in this area, what products 
and services should be available, and please include tips on 
people we should be talking to- users, vendors, researcher 
you tell us! Let us know what you're doing with object tech
nology in your organization-how you're using it , why you 
chose this path , and the problems and benefits you've en
countered. 

Also, we're using a new method to capture your comments 
and suggestions so that we can use them more easily in the 
future, not just as a one-shot item. To let us know what you 
think, please use the following as a template to send us, via 
E-mail , an ASCII text file with your comments. Please be sure 
to include the <FIELDNAMES> with their angle brackets, fol
lowed by your information and comments. And thanks very 
much for your help. 

Please E-mail the completed form to: editors@bix.com 

<TOPIC> 

Objects Across the Enterprise 


<LAST NAME> 
Jones 

<FIRSTNAME> 
John 

<TITLE> 

Techni ca l Director 


<C OMPANY> 

ABC Industries 


<PHONE> 
800-555- 1234 

<EMA ! L> 
jjones@hos t.d omain 

<C OMMENTS > 
This is where your comments go. Be as brief or as long as you 
want. Tell us what you think, what you need, what you want to know 
more about. Tell us what you're doing. Tell us who we should be 
talking to about this. 
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No matter what your age or experience, 

you'll find SMC's new EtherEZ™ Ethernet 

adapter child 's play to install. After all , 

it works in 

Etlxmet 1igcrH11b 

S1\1C's complete networking solucions 
include LAN switches. hubs, LAN adapters 
and network management softwa re. 

both Plug and Play (PnP) 

and non-Plug and Play 

ISA computers. It's fully 

compliant with PnP speci

fications so no configura

tion is needed. There are 

no jumpers to set and 

the 1/0 mapping feature 

requires no PC memmy. 

What's more, our new version of 

EZStart'" makes driver installat ion 

and adapter management faster and 

easier than ever. 

For A $49 EtherEZ 

Combo Adapter, 


Call 1-800-SMC-4-YOU, 

Dept. EZ3.3. 


The new EtherEZ adapter from 

SMC. If only everything in life 

was this easy. 
Circle 292 on Inquiry Card. 

• Requires No 
• Configilration " 

:• SimulTasking~ 
For Superior 
Performance 

• BxtenSlve Dri'VF' 
Support 

• Three Mockb: 
1OIJase•'T. Combo, 

mCoax 

• SNMP and DMI 
Manageable ' 

SWITCH ON THE POWER 

New EtherEZ"' Plug and Play 
Offer is limited to one pe r customer, while suppl ies I.is! . U.S. do\"1rs. All uadem.uks and registered 
tr.1dcmarlu :ire the property o( their respccth-e holders. () 1994 St:mdard Micros)T..ems Corporation. 



THE 	 desktop 

laser printers 

that talk back 

to you COMPANY 

_____} Sorry, I'm all out of 11 x1 

-~ 

) I'm ready. I 

Irm not.\ · 

IHey, anybody got a job for me, I'm bored. l 

THE DOCUMENT COMPANY 


XEROX 




Don't worry. Your job is next. 

IWhat resolution do you want to print at? ~ 

) Your stuff's ready. Come get it. 

IMy charge-back reports are ready, anytime. l..,, '.::".:. ':i.s:i~'] 

·ry the printer on 5, I hear he's full of it. 

_J That's a lot of pages. The 4520 down the hall has the speed you need. 

X 
~- Network printers should do more th an print pages . They 

shou ld also make an imprint on the way you work with docu
/ ' ments. That's why the Xerox 4500 series of desktop laser printers 
~comes wilh Docwn ent Services for Printing. For ins tan ce, 

0 0 c~r ! 1 while yo u work at your PC, lhi intuitive oftware tells you 
Ir I ft O 8 ~ which printer fits your job best, when a job is done, if paper 

is out, and a bun ch of other s tuff, a ll in r eal time . Wha t's more, with 
600 x 600 dpi resolution and ow· unique Tru eH.es smoothing, all the 
jagged edges .....- -..... of character s 
and graphics ....._ Plfut£WifJtW'u'f"S'Sl!!HHJI ....,.. are eliminated. 

Res ult: You make be tter-looking documen ts easily and more produc 
tively. And wiU1 tl1e Xerox Total Satisfaction Guarantee, you have backup 
that m ak es sure you stay produ ctive for tlu·ee full year s. So why settle for 
printers you don't have to tl1inl<. about, when you can 
now get printers lhat think about you ? Talk back to us, 
by calling 1-800 -ASK-XEHOX ext. 965. 

TH ~: 
DOCUMENT 


COMPANY 


XEROX 
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NowYou C.anFlyFrom 

New"\brkTu10 o Without Your 


Computer filgDown

Somewhere Over Colorado. 


IntroducingThe AER Energy Power 220"Battery. Up To 10 

Times The Run-Time Of Your Current Rechargeable.* 


lt doesn't matter if you're in a plane, train or automobile. 
Every portable computer user knows the feeling. You're cruising 
along, getting work done like crazy - when suddenly, you 're 
forced in for an emergency landing. Battery's dead. Out ofjuice. 
Your computer's grounded. 

That is unless you have the new, stand-alone AER Energy 

Power 220 accessory battery. Its revolutionary zinc-air technology 

gives you up to 10 times the run-time of your current recharge
able battery with each charge. ow that's some serious flight time. 

So Much More Run-Time Means So Much More Productivity. 

At last, you can truly enjoy the portability and productivity 
your portable computer promised you from the beginning. And 
with the new AER Energy Power 220 you '11 be able to work 2 

or 3 days instead of 2 or 3 hours on a single 

charge. So say goodbye to that low- battery 
alarm anxiety you've been suffering from. No 
more recharging just to gain an exrra 2 or 3 
hours run- time. ln fact, you may not have 
to recharge again for a long time. 

It Can Power Most Computers &: Cellular Phones Simultaneously. 

Got a cellular phone? Many laptop owners do. Sometimes 

you need both m really maximize your productivity. Trouble is 
- cellular phone batteries give out faste r than laptop batteries. 
Until now. just hook up to an AER Energy Power 220 and 

your talk time and computer time are really going to take off. 

Go Where No Laptop Has Gone Before. 

Another benefit of the AER Energy Power 220 battery is its 

ease of use. It fits neatly into its own optional carrying case. It has 
a higher energy per weight ratio than existing batteries. What's 

more, there's no memory effect so you can recharge even a par

tially-depleted battery at any time. And maybe best of all, you 
won't have m lug those extra batteries and a recharger with you 
everywhere you go. 

At last, you and your portable computer are truly free. To 
order an AER Energy Power 220 battery, or to receive more 
information, call 1-800-769-3720. And 
send us a postcard when you get to Tokyo. 

THE AER ENERGY POWER220'" 
Up To 10 Times Tl1eRun-Time Of 
Your Current Reclrargeable 
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Doing It All on One Line 

ANDY REINHARDT 

I
n a small offi ce where you' re try
ing to keep costs to a minimum, 
havi ng to install two or more sep
arate phone li nes for voice, data, 

and fax call s seems wasteful. A new 
class of mult imode modems solves this 
problem with an added benefit: Not only 
can you share a ingle line among mul
tiple use , but you can do so co11cur
re111 /y. The onl y other way to accom
plish the same th ing is via ISDN, which 
still isn' t avai lable in many areas and 
costs more than analog phone service. 

The most obvious use for multimode 
modems is conferenci ng, where two or more users view and 
d iscuss documents at the same time. But there are dozens 
of other potenti al uses, inc lud ing visual voice-response 
systems and information access, product support, show-and
te ll remote presentations, multimedia messaging, and busi
ne s-card exchange. Many of these applicat ions are espe
cially tempting to mobile user., telecommuters, and owners 
of home-based busi nesses. 

The simplest, l ea~t expensive, and likely most widely in
stalled olution will be a new class of swi tching modems 
built us ing the Voice View technology from Radish Com
muni cati ons Sy terns (Bou lder. CO). YoiceYiew runs 
across conventional phone lines and equipment, . haring 
a line, for instance, between a phone ca ll and a fi le trans
fe r by switching quickly from voice mode to data mode and 
back aga in. Radish has licensed Voice View to major mo
dem manufac turers (representing roughly 85 percent of 
the market, Radi sh says) and software companies, includ
ing M icrosoft, in a bid to establ ish it as the baseline stan
dard. The cost of adding VoiceView support to modem 
firmware is so low (Radish charges only a one-time fee, not 
a royalty) that analyst Hany Newton, president of Computer 
Telephony Expo ( New York, NY) expects 60 to 70 percent 
of all new modems sold by the end of 1995 to include sup
port for mode switching. 

Radish isn ' t the onl y game in town. however. AT&T 
Paradyne (Largo, FL) and Multi -Tech (Mounds View, 
MN) make modems that let you combine voice and data on 
a single line si11111/ta11eously. rather than switching between 
the two mode . (See the photo on page 146.) These cost 
more money-on the order of $500- and they use pro
prietary (and differen t) modulation schemes, which means 
that you have to have the same modem on both sides of the 
line. But through an agreement with Radi sh, AT&T will 

also support VoiceView, 
so if an AT&T simu lt a
neous voice/da ta modem 
ca lls a Radi sh-type mo
de m, the AT&T device 
ca n "fa ll bac k" in to a 
swi tching mode. 

Anothe r option comes 
fro m Spectrum S ig na l 
Processing (Burnaby, BC), 
which specia lizes in prod
ucts based on DSP (dig
ital s ig na l processo rs) . 

Multimode modems 

cut phone bills, 

facilitate document 

conferencing, and 

enable "visual" 

interactive voice 

response 

Spec tru m has a lready staked out a pos iti o n in com
pute r/te lephony boards (the En voy II fax /modem) and 
multimedi a (SoundChoice32) and has recently introduced 
the OfficeF/X, a fax/modem/sound card with software fo r 
uni fied inbox. Internet mail, and call management. . 

In early 1995, Spectrnm plans to go a step further, adding 
support fo r simu ltaneous voice and data, first on a L4 .4
Kbps "soft " modem and later in a 28.8-Kbps implemen
tation. For the time be ing, Spectrum 's so lution will be 
proprietary, but the company hopes to i_nclude Radi sh
compatible switching and is also working with other pl ay
ers on standards for simultaneous voice and data. 

In a sense all these schemes are in a race against time, 
because what they provide for customers can be done bet
ter and fas ter by ISDN digital telephony. ISDN's 2B+D 
basic rate provides two 64-Kbps voice/data channels and 
a 16-Kbps data channel, fo r a net bandwidth of more than 
four times that of a V .34 modem. But Radish, AT&T Para
dyne, Spectrnm, and others are counti ng on the current 
conventi onal wisdom th at says it will be years before 
dig ital te lephony is ubiquitous-not just ISDN service but 
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The AT&T DataPort 2001 Multimedia 

Communicator modem carries both digitized voice 

and computer data simultaneously over the same 

carrier, allowing you to talk and swap documents 

wi th somebody on the other end of the phone at 

the same ti me. The technology is proprietary. so 

you need at least two DataPort 2001s, but AT&T 

has agreed to support the Radish Communications 

VoiceView modem-switching protocol. 

also compatible phones and other devices 
on customer premises. 

The Baseline 
By positioning its technology as the least 
common denominator, Rad ish hopes that 
users will soon be able to assume the pres
ence of Voice View modems on the other 
end of the line. To that end, Microsoft 
plans to bui ld support for Voice View into 
Windows 95. Developers will start to count 
on an installed base and write new pro
grams that lake advantage of multimode 
commun icati ons. " Voice View is an arbi
trator;· says Paul Davoust, vice president of 
mm·keting at Radish. " It 's the fundamental 
glue in computer-telephony integration." 

Whether switched or simultaneous, the 
basic benefit of multi mode modems is that 
you can talk and exchange data during 
a single phone ca ll. You could discuss a 
project wi th a colleague, transfer a spread
sheet fi le. view the spreadsheet together 
while discussing its numbers, fax over a 
mock-up for the packaging design, and so 
on, all while using one li ve phone line. 

Document conferencing program. from 
Intel ( ProShare), Crosswise (Face to Face), 
Future Labs (TalkShow), and 

mode modem lets you initiate a single call 
and share the service cost among uses. 
Mo t documen t conferencing programs 
will be able to support multi mode modems 
with little or no modification. 

One conferenci ng package, ShareYi
sion PC3000 from Creative Labs (Milpitas, 
CA), was designed from the very begin
ning to support simultaneous audio, video, 
and data communication. In fact, the bun
dled hardware and software package in
cludes a proprietary 28.8-Kbps multi mode 
modern that compresses audio and video 
(using a scheme called Vector Adaptive 
Transfer Process ing) and mu ltiplexes it 
with data across a single line. Creative has 
not co mmented on whether it plans to 
move toward a standards-based modem. 

Trade-Offs 
The switched and simultaneous so lutions 
have oppo. ing strengths and weaknesses. 
Radish boasts of its ability to work trans
parently on nearly any phone infrastruc
ture (i.e., analog or digital PBXes, Cen
trex , and so on). But wi th sw itch in g 
modems, conversation ceases during data 
tran sfe rs. The duration of the gaps in 
speech depends on the size of the file trans
fer or fax. However, both voice and data 
communication occur at their normal rates: 
standard-quality audio and 9600-bps or 
faster (depending on the modem) data. 

The AT&T and Multi -Tech modems 
share bandwidth among uses: this means 
that conversati on by itse lf happens at a 
normal rate, but when you talk and ex 
change data at the same time, data transfer 
occurs at a maximum of 4800 bps and 
speech quality is degraded. The unusual 
modulation schemes used in these devices 
can also pose problems when running over 
certain digital phone switches or !YR (in
teracti ve voice response) systems. 

The quality of Spectrum ' s MWave
based solution depends on the underlying 

soft modem. In a 14.4- Kbps version, 13 
Kbps is allotted to voice (8-bil digitized 
voice, sampled at 16 KHz and compressed 
using GSM (Global Standard fo r Mobile 
communications [the pan-European digital 
cellular standard]) encodi ng, leaving only 
1400 bps for a tri ck le of data communi
cation during conversation. But during 
minute breaks in speech, data speed surges 
to 14.4 Kbps. ln the planned 28.8-Kbps 
product, voice traffic wi 11 stay at I 3 Kbps, 
and data speeds will vary from rough ly 
15.8 to 28.8 Kbps. Shon of ISON, this wi ll 
be the fastest way to do simultaneous voice 
and data. The OfficeF/X board lists for 
$349, so the street price fo r the enhanced 
version probab ly won't be much higher. 

Smorgasbord 
Most people are so accustomed to using 
a phone whi le working on their PCs that it 
never occurs to them how the two devices 
could be integrated. Aside from fi le trans
fer and document conferencing, multimode 
modems pem1it a variety of remote-access 
applications. 

For instance, if you had a caller l.D. ser
vice (with or without the capability to as
sociate incoming numbers with entries in 
a database) and a mul timode mode m 
fronting your voice-mai l system, you could 
implement a visua l inbox that would let 
you call your voice mai l from a PC (lo
cally or from the road), see the numbers (or 
names) of the people who had called you, 
and select in any order the message you 
wanted to hear. Or. if you implemented a 
unifi ed "multimedia" inbox , you could 
make a si ngle call to a message server that 
wou ld relay your voice mail , E-mail, and 
faxes at one fe ll swoop or would let you re
ce ive multimedia messages containing 
both voice and images. 

Voice and data together will fac ilitate 
remote presentations, in which you talk 
somebody through a Harvard Graphics 

slide show, show someone 
DataBeam (FarS ite) are obvi real estate Ii . tings with maps 
ous candidates for multimode and photos, or view and dis
modems, because by defi ni cuss a medi ca l image. It APPLICATIONS FOR MULTIMODE MODEMS

tion they involve two use rs co uld also be a boon fo r 
discussing and viewing data at 
the same time. one of these 
packages now supports voice 
directly; to the cont rary, they 
require that you use two phone 
lines. one for the voice call and 
another for the modem to ex
change data. Moreover, the 
two call s must be placed sep
arately and you accrue twice 
the service charges . By con
trast, riding on top of a multi 

• Document conferencing 

• File transfer or fax during conversation 

• Remote presentations 

• Product support with remote access 

• Visual voice mail 

• Multimedia messaging 

• Enhanced voice-response systems 

customer support, because 
a technician could, during a 
single ca ll . ta lk to a user, 
perform remote diagnostics, 
assume remote control of a 
tro ubled system, and cap
ture files and. creens. When 
the presentation or support 
ca ll is fini shed, the partici
pants could exchange busi
ness ca rd s in the back 
ground by c li cki ng on an 
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Switched vs. Simultaneous Voice and Data Transmission 
Switched voice and data 

Modem Modem 

VoiceVoice Voice 

Data Data Data 
modulated 

over 
carrier 

Simultaneous voice and data 

Switch Codec 

Voice 

Data 

Voice 

Data 

Bandwidth shared 
multiplexer multiplexer 
Codec and Codec and 

between voice and data 

Two new types of modems let you combine voice and data on a single line. Switched devices modulate data over a carrier and then alternate the full 

modem bandwidth between that signal and a normal voice channel. Simultaneous devices digit ize voice and merge it wi th a data signal and then modulate 

the synthesized bit stream over a single carrier, in effect sharing the modem's bandwidth between the two sources. Both types typically come wi th software 

that supports file transfer during voice phone calls, and many include (or support) whi teboarding packages for sharing and marking up documents while 

discussing them. 

icon (thi s wo uld rely, of course, on the 
emergence of a standard for repre. enting 
electronic cards). 

Perhaps the greatest and most underap
prec i a ted app li cation for multimode 
modems is as an enhancement to cradi
tional fVR systems, for application rang
ing rrom banking to shopping to order en
try. Given th at multimode modems can 
"query' the capabilitie of devices on the 
other end of the line. info1111ation-services 
providers can set up their IVR systems co 
be audio-only if a caller just has a phone or 
to switch into a visual mode if a call er is 
using a multimode modem. Jn the latter 
case, service providers can enrich their of
ferings with text, graphics, and images, as 
well as provide customers wi th visual con
firmati on of transact ions. Users wi ll be 
ab le to select options visuall y, inscead of 
having to li sten to long lists of spoken 
menu choices. 

Davou t argues that supporting textual 
and graphical interfaces via conven ti ona l 
phone lines, using a standardized proto
col. will let serv ice providers differenti
ate themselve from their competit ion. 
"Thi wi ll make it possible for people to 
get value-added phone services from ca ll 
centers," he says. Thus, a customer with a 
mu lti mode modem. dialing into a ticket 
agency. might be able to choose a seat vi
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suall y, whereas a trad iti onal vo ice cus
tomer wou ld have to rely on the luck of 
the draw. Rad ish is so convinced of the 
business opportunity for interactive "ser
vice appl ications'' such as these that it 
bel ieves the "person-to-provider" market 
will precede and initially outpace that for 
"person-to-person" mixed-mode commu
ni cations. 

Rad ish is elling tool for deve loping 
Unix- and OS/2-ba. ed Voice View servers 
in conjunction with Dialogic , which ha. 
a 65 to 70 percent market share of cal! 
processing board. wirh four or fewer ports. 
according to Nancy Jamison, a . enior an
alyst with Dataqucst (San Jose. CA ). The 
pair ing of Radish and Dialog ic is es
pecia lly promising for small businesses 
looki ng for an inexpensive way to jump 
into interacti ve merchandis ing and cus
tomer relations. With a si ngle server, you 
could set up a pu rely voice-based service 
and, driven from the same underlying data
bases and menus. an interactive on- line 
service. A customer coul I then use the 
service visually or through voice menus. 
depending on the device he or she was 
dialing in on. 

Smooth Sailing 
Despite Radish . effort to establish a base
line standard , users may not be wil ling to 

settle for switching voice and data when 
solutions such as the Spectrum 28.8-Kbps 
modem arrive on the market. Barry Jinks, 
president of Spectrum argue that although 
his firm 's product is similar in concept to 
the simultaneous voice/data products from 
AT&T Paradyne and Multi-Tech. it bene
fits from being based on a DSP and, thus, 
be ing upgradab le via so ft wa re. As fo r 
Rad ish, Jinks contend. that switching so
lutions aren' t feas ible fo r some appli ca
tions , such as " telegaming," where two 
users in remote locati ons collaborate on a 
video game, because the sound and im
ages have to be synchro ni zed. 

Spectrum, too, could enj oy only a lim
ited window of opporLUnity if ISDN be
comes more widely avai lable throughout 
the U.S. and the world . Sharing less than 
30 Kbps of bandwidth between a voice 
channel and simple data transfers is a rea
sonable solution. But as soon as you in
troduce multimedia data types-24-bit col
or, animations, digital audio, and especially 
video-the requirement skyrocket. Even 
basic-rate ISO isn't a fat enough pipe 
for sending video clip. from your home 
office to a c li ent acros. the country. 

Andy Rei11/cardt is BYTE's West Coast b11
rea11 chief )'011 can comact him 011 the In
tern et or BIX at arei11/wrdt @bix.co111. 
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Caller ID Goes to Worl\ 
GILBERT AMINE, 
ANNETTE RIGGIO, 
AND ELLIS HILL 

C 
aller-lD telephone ser
vice enables a ubscriber 

to see a display of a 

caller's phone number as 


the telephone rings. More than 3 mil

lion subscribers currently use this tele

phone service in the U.S. and Canada, 

primarily for its call screening and se

curity benefits. But thousands of small

business users, ranging from pizza de
1 i very companies to work-at-ho me z 


professionals, use caller ID as well. L-~~~~~~~~~-'-~~~~--""'"~............--........_~~~~~~~~~-' ~ 

Business applications often require 

the use of a personal computer and effective integration of Caller ID Basics 
ca ller-ID information with existing software. In fact, many Ca ller ID is a member of the By integrating 
believe that the caller-ID-to-PC linkup is at the heart of CLASS (custom local-area sig caller ID with 
computer-te lephone integration. When you properly inte naling services) fam ily of tele
grate caller-ID service wi th your business software, new phone services offered by local key business 
and exciting uses for this technology emerge. For example, telephone companies for a 
your software might automatically retrieve information monthly fee . Other CLASS ser applications, 
on the calling customer or supplier, which increases pro vices include call return, repeat you can provideductivity and makes you appear more professional (see dialing, call rejection, call trace, 
the text box "Vodavi Keys Into Caller ID Business Ap priority ringing, and selective better service 
plications" on page 152). call forwarding. CLASS ser

In one case, a pizza operator in the Chicago suburbs cut vices depend on the presence of and increase 
the company's average contact time with repeat customers Signaling System 7, an ad
from almost 2 minutes to just 19 seconds, using a PC vanced signaling protocol used productivity 
caller-ID application from National Systems (Chicago, to communicate between cen-
IL). Time is money, and the savings dropped directly to the tral offices. 
bottom line. For this firm, caller ID also solved an age Caller-ID service was initially conceived by AT&T/Bell 
old pizza delivery problem. Because calls are now verified, Laboratories in the late 1970s. Following the breakup of 
pranksters can no longer send six anchovy pizzas to an AT&T, BellSouth and Bell Atlantic were the first com
80-year-old woman who lives alone. Customers also have panies-in 1984 and 1987, respectively- to move for
benefited from caller ID, because they no longer need to re ward with caller-ID field trial and deployments. Today, 
peat their name, address, directions to their location, and caller-ID service is avai lable in parts of 45 states and in 
choice of toppings each time they call. Other service-ori most of Canada (see the figure "Caller ill Availability 
ented businesses could achieve si milar benefits. Map''). Several other countries, including Australia, the 

Customers and businesses also benefit from another U.K., France, the Netherlands, and Israel , have announced 
caller-ID feature, call logging (see the text box "Sidekick plans to deploy caller ID in 1995 or 1996. 
for Windows Gets a Kick with Caller ID" on page 150). Be For technical and regulatory reasons, caller ID is cur
cause caller ID can be captured in a log, service profes rently limited to identifying local numbers. Long-distance 
sionals can "cold call" customers who phone after hours and calls are usually identified as "out of area." As a result of 
do not leave voice messages. Prospective customers get a a March 1994 ruling by the FCC, caller-ID services are 
second opportunity to make inquiries, and businesses get expected to operate with long-distance and 800 call s by 
the opportunity to build their cu tomer bases. Some busi the end of April. At least one major carrier plans to offer 
nesses have increased their sales by as much as 20 per caller rD on inbound 800 calls by February. 
cent a month. Another limitation of caller ID is that it does not always 
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0 Number available • Number and name avallable Caller ID nol aval!able 

Caller ID not available: 
AK, CA, HI, ND, SD 

Caller ID number. 

AR, CT, DC, IN, KY, MA, 

MD, ME, MO, NC, NH, 

NJ, NY. OH, Al, TX, VA, 

VT, WI, WV 

Caller ID number 

and name: 

AL, AZ, CO, DE, FL. GA. 

IA, ID, IL, KS, LA. Ml, 

MN, MS, MT, NE, NM, 

NV, OK, OR, PA, SC, TN, 

UT, WA, WY 

Despite a slow start due to concerns over privacy, caller-ID service is now available in parts of 45 states; 
Washington, D.C.: and Puerto Rico. With the exception of California. remaining states are expected to 
offer the service by the end of 1995. Basic caller-ID service displays only the number of the caller. and 
deluxe caller-ID service shows the caller's name and number. Monthly rates vary by state and type of 
service, and range from $3.50 lo $10. (Map courtesy of Research First Consulting) 

show the primary number of the ca ller's 
business. In many cases, it shows the num
ber of the line from which the call is made, 
rather than the main billing number. This 
limitation i expected to disappear as more 
telephone companies offer ca ller ID de
luxe, a serv ice that includes the call er's 
name. 

The avai lability of call er-ID se rvices 
within a geographic area depends on a 
number of factors, including the type of 
central office erving the area and its de
ployment schedule. You should check with 
your telephone company bus iness office 
about the ava ilability of the service and 
the monthly rates before acquiring the nee

essary equipment or software to take ad
vantage of caller ID. 

In the U.S., Canada, Australia, and Is
rael , cal ler ID is ~ransmitted as a burst of a 
Bell 202 FSK (Frequency Shift Key) mo
dem signal between the first and second 
ringing cycles (see the figure "Caller ID 
Signaling and Data l·ormat"). Therefore, 
you should always wait for the second ring 
before you pick up the receiver. Other
wise, the central office will abort and fail 
to retransmit the caller- ID data if you pick 
up too quickly . 

British Telecom and severa l other Eu
ropean telephone companies will transmit 
a caller-ID signal before the first ring. This 

Sidekick for Windows Gets a Kick with Caller ID 

Software developer Borland International (Scotts VaOey, CA) has incorporated caller-ID capability into Sidekick for 
Wmdows, Borland's personal organizer equipped with a flexible calendar and card-file and not~taking features. 
Caller ID automaticaUy displays the Sidekick card.file infonnation as the telephone rings, enabling users to prepare 
themselves for important calls and to better 
manage !her telephone activity. Amlher ben
efit is acalf.lo~ feature, which shows the 
date, lime, duration, and origin of all incom· 
ing calls and makes Sidekick a virtual an
sweri~ machine. 

Sidekick's new capabilities are the result 
of abusiness and technology partnership be· 
tween Austin-based Rachele COlll1Ulif.ations 
and Borland. RocheBe produces and markets 
single-fme and mulbline caller-ID interface 
devices. Sidekick users can purchase 
RocheOe's single-line ANl-232 decoder unit 
for $80. The pop-up window for Sidekick's caller-ID feature. 

intelligent implementation avoids the ear
ly pickup problem. ot surprisi ngly, BT 
has shied away from Bell 202 in favor of 
its CCITI cousin, V.23. In practice, any 
Bell 202 FSK receiver worth its salt will 
also detect V .23. The Dutch telephone 
company has its own implementation of 
caller ro, which u es DTMF (dual-tone 
modulated-frequency) tones. 

In the U.S. and Canada, the data-link 
layer of ca ller ID follows the Bellcore TR
TSY-000030 spec ificat ion. It consists of 
two possible formats , the Single Message 
Format, which provides the ca lling num
ber, and 1he Multiple Message Format, 
which provides the calling number and the 
customer or business name under which 
the number is listed. You can purchase the 
latest copy of the caller- ID specification 
for a nominal fee by calling Bellcore at 
(800) 521-2673 or (908) 699-5800. 

Caller ID Products 

• Call Editor (Windows), VIVE Synergies 

(Richmond Hill, Ontario, Canada): provides 

seamless integration to Symantec's Act for 

Windows and other popular contact

management software. 


• Caller ID+Plus (DOS and Windows), Rochelle 
Communications (Austin, TX): a memory
resident contact manager and caller-ID system. 
It includes a call log and an import/ export 
function. 

• Call Link (Windows), DSG Communications 
(Saskatoon. Saskatchewan, Canada): offers an 
elegant way to relay caller ID to external 
applications using DOE. 

• CentrexMax (Windows), Dees 
Communications (Vancouver. British Columbia, 
Canada) : features fully Integrated caller
identification software based on the popular 
Modatech Maximizer contact-management 
system. 

• Intellect. Clearwave Communications (Fort 
Collins, CO): a hardware/software product that 
integrates phone, fax, modem, computer, 
voice mall, and answering machine. 

• lnterActive Communicator, lnterActive 
(Humboldt, SD): a PC/phone combination that 
acts as a communications center. 

A number of IC makers, including Exar, 
Mitel, Motorola, and SicJTJ, provide caller
LD receiver chips. In add ition, modem chip 
makers AT&T, Rockwell, and Sierra pro
vide cal ler-ID decoding in some of their 
products. 

Residential Products 
Caller-ID display units sell for 539 to $ 119; 
tho. e with higher memory capacity and 
more features cost more. You can purchase 
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Caller ID Signaling and Data Fonnat 
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In the U.S. and Canada. caller ID is transmitted as a Bell 202 modem signal between the first and second rings. The single-message format is the most 
commonly used and provides calling-number information, the date. and the time. By dialing • 67. callers may block the transmission of thei r phone number, and 
a · p· (for private) appears in the number field. Calls from outside your area, on the other hand, are identified by an "O" in the phone field. If the subscriber picks 
up the receiver before the second ring, the caller ID is not transmitted. (Illustration courtesy of Motorola) 

them from telephone company fulfillment 
agents, telephone and electronic pecialty 
stores, and mail -order companies. A sec
ond generation of caller-ID display units 
provides addi ti onal features, such as the 
blocking of selected calls or speed dial 
ing. Al the high end of the market, inte
grated telephone , et that include caller-ID 
displays and cordless telephones sell for 
$99 to $299. 

Many software products link caller ID to 
a PC and provide a pop-up screen con
taining infomrntion on the caller, if he or 
she is in the database. See "Cal l
er ID Products" on page 150. 

Caller ID Developer Tools 
Many developer toolkits and ap
plication generators exi t for 
VA Rs and programmers who 
wan t to integrate caller-ID infor
mation with other applications. 
Rochelle Communications (Aus
tin, TX) sell developer too lkit. 
for DOS, Windows, OS/2, Unix 
(S un , SCO, AIX), and the Mac
intosh. Caller-ID voice applica
tion generators are also popular. 
Stylus Innovations (Cambridge, 
MA) provides caller-ID support 
in its Vi ual Voice application 

generator for Visual Basic. 
For developer interested in voice ap

plications under OS/2. Com Tel Telecom 
munications (Bethe da, MD) offers an 
application generator that is compatible 
wi th Dialogic and Natural Microsystems 
voice cards. Voice Power Technologies 
(Austin , TX) markets Voice Manager, a 
Unix-based voice applicati on generator 
for ervice-bureau applications. Davis As
soc iates (Bel le Mead, NJ ) ells a caller
ro application generator based on Para
dox that let you customize the database 

program for order entry, service manage
ment, and telemarketing. 

Integration Options 
To use the feature of caller ID to full ad
vantage, users must be able to take the data 
supplied by the telephone company, put it 
into applications, and link it to existing 
database . Today, 1he path to integrating 
the various elements into a useful whole 
can be littered wi th pitfall s. To overcome 
potential problems, a number of vendor 
provide applications code libraries, and 

development tools that can sig
nificantly cut development time 
and cost. Integration of existing 
applications to telephony services 
can be as simple as buying an off
the-she l f application that com
municates with the target appli
cation. The primary integration 
options are li .·ted below. 

Memory-resident keyboard 
macros. These programmable 
macros store a sequence of com
mands and are inexpensive and 
simple to implement. But often 
they require redundant databa es 
and can be clumsy. 

Custom development. You can 
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Vodavi l(eys Into Caller ID Business Applications 

While telephone compa
nies were bu y concep

roaljzing caller ID a a ser
vice for their re ide ntia l 
customers, companies like 
Vodavi €ommunications Sys
tems (Scettsdale, AZ) were 
concentrating on us ing its 
power for the betterment of 
busine . ldentifying mall
ro medium-size businesses as 
its target market, Vodavi in 
tegrated computers and te le
phony, introducing the firs t 

, lCLID (Incoming Caller JD) 
key telephoIJ.e system in 1991 
(see the figure). 

Its value to by ines es with 
b'u y ca:U center seemed an 
obviou one to Ron Pavlak , 
manager of marketing and 
strategic planning for Vodavi. 

,.''.'.fel~phone companies have 
rnismarketed caller ID from 
the beginning by directing it 
to re ide nti a l c u tomer ," 
Pavlak says. ' 1tis~ idea l 
mall-business management 

Vodavi Key System 
Central office lines 

Caller ID data 

Caller ID data 

Caller ID data Caller ID dala 

Line table 

Vodavl's Starplus Digital Telephone Systems offer caller ID and computer-telephone Integration 
capabilities. Using a caller ID, the system can route calls to specific extensions within the 
company. Vodavl's new PC Phone uses an RS-232 Interface lo connect to a computer and supports 

Stations 

call processing and management functions from DOS or Wlndows. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

tool that enables fcompani e ] to provide tern u, ers can save an average of20 ec
personalized custome~ service, screen onds per call , a significant accompli sh

. calls, control interruptions, effectively ment when you consider the irritation 
manage, volumes of calls, and reduce customers sometimes feel toward the 
f(aud.'' · bu ·iness that has just kept them on hold 

By IJSing ICLID information, key sys- for 30 second . A loss of patience often 

tai lor applications lo the exact needs of 
the user, but deve lopment ex pense may 
be prohibiti ve. 

DDE. Dynamic exchange of data is ef
fec tive if done right , but it does not nec
essari ly link all data ources. Also, DDE is 
not available on all operating systems. 

ODBC (Open Darabase Connectivity). 
ODBC lets one application access multiple 
database sources. It can provide seamless 
integration with leading databases but is 
not ye t available with most applicat ions. 

DLL. DLLs provide access to a wide 
variety o f caller-ID func 1i ons . Ca ller-ID 
vendors provide D LLs that can be quick
ly linked to a user" s application . 

Telephony A Pis. Sets of programming 
interfaces avai lable from Micro. oft 
(TAPI), Novell (TS API), and other ven
dors give programmers access to a stan
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dard set of te lephony functi ons, includi ng 
caller ID. Te lephony AP!s do not resolve 
database connectivity issues. 

cal/er-ID-e11abled applicatio11s. Many 
end-user applications suppo1t some fo1m of 
cal ler-ID connectivity. Often, you can link 
these applications to other programs lo 
prov ide ca ller lookup from a PIM (per
sonal informati on manager) or an exter
nal databa e. 

ESP- Exemplary Service Professionals 

In today 's competitive environment, the 

quality of customer service is fundamental. 

Know ing who is caJling and havi ng in

stant access to pertinent information Lrans

lates into savings on the bottom line and in

crea ed revenues. For example. impo1tant 

or repeat customers can be tagged 10 re

ceive special handling. But a word of cau

transl ates into a lost sale. 
Vodavi s current DOS-based prod

uct , Call Tracker li nks the incoming 
number to a pop-up fi le on a company's 
customer database. The firm expects to 
relea ea Windows-based PfM in 1995. 

Lion is in order. Many customers are lllmed 
off by being greeted by name before they 
have had a chance to identify themselves. 
The key to laking advantage of caller ID is 
not to impress the calle r with "psyc hic" 
powers but to quick ly access relevant in
formation so that you can peL onalize the 
quality of your ervice. • 

Gilben Amine and Anne/fe Riggio are vice 
preside/If for business and product develop
ment and manager of marketing co111111w1i
cations ar Rocltel/e Co111111unicario11s, respec
tively. You can contact tltem via MCI Mail 
ar 653-9166, via CompuServe at 74032, 712, 
or on BIX clo "editors. " £//is Hill is presi
dent of Research First Co11s11lri11g in Bin11
i11gha111, Alabama. Yo11 can co11tact him via 
CompuServe at 73243,2260 or on BIX clo 
"editors." 







Special Report Small-Office Computing 

High-Tech Bookkeeping 

New technology is changing the f ace of the small business's ledger 

KENNETH M. SHELDON 

T ime is money. And the more time 
you spend maintaining your busi 
ness's fi nances, the less time you 

have to actually make money. Fortunarely, 
several new technologies could change the 
way businesses keep their books on com
puter and re ·ult in increased productivity 
for even smal l offices . 

The typical finance or accounting pro
gram contains a great deal of information 
that wou ld be va luable to share with other 
app lications. Most of the accoun ting and 
personal-finance programs let you export 
a file that a spreadsheet or word processing 
program can use. A few programs, how
ever, also support Windows· ODE tech
nology. which would let you , for exam
ple, automatically export sale figures into 
an Excel spreadsheet that compared sales 
over the course of several months or years. 

One suc h package is Peach tree Ac
counting for Windows. Circuits & Systems 
Inc . (East Rockaway, NY) developed 
Chaver-ware. a membership-management 
program for synagogues . It uses Peach
tree's package for its accounting modu le. 
According to Rob Hirsch, senior vice pres
ident for C ircuits & Systems, ODE Links 
make it easy to send invoices lo synagogue 
members for things like dues and religious 
sc hool tuition. The user click on a button, 
and Chaver-ware sends that information 
by DDE link to Peachtree, which then cre
ate an invoice. 

Going a step beyond ODE. Microsoft 's 
OLE technology allows users to create 
links to other applications and lo auto
matically open those applications and edi t 
objects without leaving the original appli
cation . Peachtree uses OLE in its fonns 
designer. Clicking on a clip-art object in 
the forms designer opens a window to the 
associated application ( uch as Window. 
Paintbrush), wi th access to a full set of 
edi ting tools. 

Another product that makes use of OLE 
is MTX Accounting from MTX In terna
tional (Englewood, CO) for Micro oft Of
fice. Bu il t around Microsoft Access, MTX 
Accounting provides too l. that let user. 
track and analyze their accounting infor
mation . Bill Glasier. president of Sentry 
Medical Products of Englewood, Colorado, 

. From Checkbook to Balance Sheet 

Whether you choose a person- or unemployment Insurance. While with a large number of customers 

al-finance package or a true ac;- SO(Tle personal.finance pactwges ca11 and vendors. 

counting program to maintain be adapted to perform these func· 

your company's finances de- tlons, a progtam specifically de· Do you have an accounting back· 

pends on your business. When signed for the task will generally be ground? Some packages require 

making your decision, consider more flexible and easier to use. you to be familiar with standard ac· 

the following questions: counting terminology like credits, 


Do you have a large, changing debits, and posting. Others s1Jbsti· 
Do you operate on a cash IJa. Inventory? If you need to track a tute plaln-English phrases for ac
sis? While a personal-finance pro- large number of items, stock on counting jargon. making it easier 
gram can easily track cash income hand. quantities ordered, and so for non-accountants to set up and 
and expenses, dealing with on, you' ll need a package that pro maintain the system. 
payables. receivables, or aging gen- vldes flexible Inventory mahage· 
erally requires a more full·fledged IT\ent. Accounting pack.ages will be Do you require a GAAP-compll· 
boOKkeeplng or accounting program. stronger In this area. ant system? Generally Accepted 

Accounting Principles require such 
How many employees do you Do you deal with multiple cua features as the inability to delete 
have? Tracking the government's tomers or vendors? A true ao· trans·actlons (to maintain a com· 
requirements for payroll deductions counting package will provide more plete audit trail). For a small busi
calls for a system that w[ll support flexibility than a personal-finance ness, that may be an unnecessary 
separate •accounts· forwithholding package when it comes to dealing and even bothersome feature . 

uses MTX Accounting to search hi s ac
counting database fo r customers who have 
not made purc hases w ithin a spec ified 
time. When he selects the option, MTX 
automatically launches Microsoft Word 
and merges those customers' names and 
addresses wit h a documen t that thanks 
them for their business and offers them a 
di scount on their next purchase. 

Small Business on Small Disks 
Peachtree Accounting for Windows is now 
avai lable in a CD-ROM edition tha t in
cludes, a long with basic program fi les, a 
large selection of clip art, label-creation 
software, and a CompuServe link. The disk 
also provides on-line documentation fo r the 
program, as well as Allegro's Mul timedia 
Business Library of 12 financial books. 

Another company that now prov ides its 
softwan.: on CD-ROM is Intuit (Men lo 
Park, CA). who e Delll)(e edition of Quick
en 4 for Windows includes on-line docu
mentation, multimedia tutorials, and in
teract ive advice from financial expert" As 
this story was being wrillen, Microsoft an
nounced that it was in the process of buy
ing In tuit and selling its Q ui cken com
peti tor, Money, to ovell . 

Taking Businesses On-Line 
Another technology that may affect the 
way . mall compan ies do busine i the 
advent of on-line electron ic services such 

as bankjng, bill pay ment, and credit-card 
reconciliation. Many personal-finance pro
grams already let users pay bill s and update 
stock prices electron icall y, us ing com
mercial services avai lable through on-l ine 
system · such as CompuServe or Prodigy. 
These are straightforward, one-way trans
actions that take place through the ACH 
(A uto mated Clea ring H ouse) ne twork 
maintained by the Federal Reserve. 

Bringi ng complete e lectronic banking 
to PC users has taken longer, because set
ting it up is more complicated, due to the 
restrict ions on access to an individ ual' . 
banking data. Providi ng electronic access 
to the da ta requires a cooperative rela
tionsh ip between the serv ice provide r and 
the bank. 

Ind ividual banks can sell on- line ser
vices to their customers, but mo t don ' t 
have the ex pertise or software to do so. 
And any service provider or software com
pany wanting to provide electronic bank
ing services to users has to strike a separate 
deal with each individual bank. 

Neverthele. s, a few software compa
nies have made forays into the fie ld . Mi 
croso ft Money has a Bank On-Line op
tion that lets you bank e lectronica ll y, but 
you must have an accou nt with one of the 
fo ur banki ng institutions connected wi th 
the service: U.S. Bank, Firs t ationa l 
Bank of Chicago, Michigan ational 
Bank or Chase Man hatt an Ba nk. Mi-
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puterized services (e.g ., automated pay
roll) to businesses. ADP markets a service 
to ba nks ca ll ed Business Express/PC, 
which lets business users check their ac
count 's status whenever they want, view 
transaction history, transfer funds, and per
form other banking functions. 

Taking Down the Barriers 
For individual users, one barrier to on-line 
banking and bill payment services has been 
cost. At $ I 0 to $ 15 per month, many people 
don' t pay enough bills or do enough bank
ing to make the services worthwhi le. How
ever, for businesses, which may conduct 
hundreds of such transactions a month , the 
cost i n' t a barrier. 

So why aren ' t businesses clamori ng for 
on-li ne services? And why aren' t vendors 
of accounting programs providing them? 

To begi n wi th, setting up elec tro ni c 
banki ng for businesses is even more com
plicated than doing it for individuals. Be
cause businesses generally handle more 
money than individuals, there's more ri sk 
involved in making account5 accessible via 
telecommunications, not to mention spe
cial regulatory issues . Also, banks main
tain business accounts separately from per
sonal (or "consumer") accounts. On top of 
that, many business users are afraid of on
li ne services. A pri mary concern is usual
ly the lack of a paper trail. 

On-line banking also present securi ty 
issue · for businesses. In an office where 
more than one person has access to the ac
counts, security measures such as pass
word protection are a necessit y. Without 
them, an employee could easil y transfer 
money to a private account. Most on-line 
services use a PIN (personal identification 
number), like those used to access accoun~ 
via a bank 's ATM machine. For securi ty 
purposes, larger businesses will require 
multilevel passwords that li mit access to 
sensitive areas. 

Businesspeople in general and accoun
tants in pru1 icu lar tend to be a technologi
ca lly conservative lot. There 's too much 
at stake to invest in technologies that aren' t 
tested and true. Nevertheless, a booming 
market indicates that small businesses want 
to computerize their books and may be 
more wi ll ing to try new techno logies li ke 
CD-ROM de li very and on-line services 
that could make their lives easier. • 

Kennelh M. Sheldon is a freelance a111hor 
who ltas 111ri11en extensively fo r BYTE and 
orher co111p111er publica1io11s. You can co11
1ac1 him 0 11 1/te lmemel or BIX lll kshe/
don @bix.co111 . 

cro oft is negotiating to include other ma
jor banking institut ions, which, it says . 
will significantly enhance your abili ty to 
link to banks. 

Microsoft's electronic banking services 
are deli vered by National Payment Clear
inghouse lnc. (Downer's Grove. IL), which 
provides services in cooperation with local 
banks. Interestingly, NPCI is owned by 
Intuit, which incorporated NPCl's services 
into its own fi nancia l . erv ice hub for 

Quicken users. ff the above-mentioned ser
vice are integrated into Windows 95, and 
if the purchase of Intuit goes th rough, Mi
crosoft will be in a position to provide a 
tremendous range of on- line services for 
both ind ividuals and companies. 

Peachtree Accounting for Windows is 
also poi ed to leap into the arena of on
line services. Last year, Peachtree was ac
quired by Automatic Data Processing 
(Roseland, NJ), a major provider of com-

The PowerRite Pro and Plus UPS families in
corporate De/t ee's proprietary Advanced Bat 
tery Management (A8Mnl) that doubles bat
tery life and assures system uptime! 

Just Protect It! 

With list prices star ting at just $139, protecting your PCs or LANs 
agains t fa ulty p ower has never been easier or more affordable. Com
bine this with our unm.atched product quality, service, and Exclusive 
5- and 10-Year Triple Power WarrantiesTM - you're guaranteed un
surpassed UPS protection. 

And with our state-of- the-art Power Management Softvvare, you can 
leave for lunch knowing that, if a power problem strikes, your system 
and data will be saved and fully protected - automatically! 

De/tee's FailSafe and LanSafe Ill soft
wa re a11to111atically save your files and 
cond11ct an orderly system sh11tdown 
d11ring extended blacko11ts - even in 
1111allended modes - along with exten
sive monitoring and power 111anage111ent 
when used with our 111 icroprocessor
based UPSs. 

Don't let yourself become powerless. Call 
now for our " Quick Fax Power Guide" and 
immediately receive a FREE assessment 
of your computer power needs. 

II Call Now! 
- - - - - lt worluwith 1 800·DE1'JEC 1DELTEC·r=ss1 NelWare .. •• 

A Flskars Company 

Innovators in Power Protection Don't Risk It - Just Protect It! 
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EXPLORE the INTERNET! 


FIVE H 0 u R 

Dial By Modem 1-800-365-4636, Press return until you gee a prompt 

At Username, enter JOINDELPHI. At Password, Enter BYJ95 

· rrrr1•1/ r1 ~pplin, tu ,,,.... mt'nbnl uf'l lr . l1M1110ftf' pt t Mint-hula 1nd It • •h~ fOf 1 lu1111td llmt A. •·Jl1d cr...au urd It tt'qulffd for 1ml'lt d11:1t ICn'~i f r r t l! mt IT' i i' ~ 111eod onh 
d.iJlflt l~ tr.1n1ndrrol tlwuW.N!atl"\Ot11h ulbKOf!'J .. f .1i lftl"lt'bt1 hkOl"l~tt~lpplJ c!J• l'flt.11rrn t-ovn !i.1.,10 0pr1,.ttlc.lfl\n& T~..-1 or5'pn1:l•t t ll'ldlo~ 

'"'"'wiu~ tl'.r ru1n~ncl US Sr- r.lrftlbrn.l'T'.1t l •P'tt 10 l('f'Jr • Mtd Conc111on' cil ot1'1t>t~'i11 ...~ ,oi,• 'IS Gur-;rttit °""'"' 1'1-d 01/-.tt rutnc1toiu ar t proudf'd d .1111\C' "' 
tulH I~ lr"(' •lr• l!Ut+ ll(lPlll ISTElfN CT !\. lr..drm&t ~ "' [kJpPl1 lnt t rnt 1 Sfr>IC'1 Corpcr1ucn 

Au cntlon Current Internet Users: See whal Delphi ln1erne1 can offer youl S10ck quo1es. Groher's 

Encycloped1a. newswircs. and hundreds of 01her services are ius1 a few kc1·s1rokes away Tel ne1 10 dclphl com 

ilnd e111cr 1he usernamc and password al>ovc for a free 1nal. 

· ·9,lloo bps a\•;ulable in mos1 locrtl Meas \l.l Tr mm.• 1 dnd Sprlmne1 1.tAoo bp~ .wa tlabl~ by d1 .lh11s direct to Cambndge. MA 

Circle 281 on Inquiry Card. 

Delphi Internet" offers you full access to the 

Internet and now you can explore this 

incredible resource with no risk. You get 5 

hours of evening and weekend access to try 

it out for free!" 

Use Delphi Internet's 
,_,¢>.-..'"·"' mail gat eway to 

> 
~-~ 

exchange messages 0 . 9.600 ••~ a nd ..with over 30 million -:.14,400 p 
c 

people at universities, ,bps ~ 
~f"'lo o'I-._:<"

companies. and other 

online services such as CompuServe"' 

and MCI Mail.,. Download programs and 

files using ITP or con nect in real -rime to 

other networks using Telnet. You can also 

meet people on the Internet. Internet 

Relay Chat lets you "talk" with people all 

over the wor ld and Usenet News is the 

world 's largest bulletin board with over 

20.000 topics! 

To help you find the information 

you want, you' ll have access ro powerful 

search ut ilities such as Gopher. Hytelnet and 

WAIS. If you aren' t familiar with these terms. 

don't worry; Delphi Internet has hundreds of 

expert online assistants and a large collection 

of help files. books, programs, and other 

resources to help get you started. 

Over 850 loca l access numbers are 

available across the country. Explore Delphi 

Internet today. You'll be nmnzcd by whn1 

you discover. 

/ 

DELPHI -

INTERNEr 

Oues1ions?Call 1·800-6 9;-4005 


Send e·mal l 10 INFO@delphl.com 


mailto:INFO@delphl.com
http:Sr-r.lrftlbrn.l'T'.1t


capability: 


INTERNATIONA 

< 
c 
~.. 
.c 
c 

~ 
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Global Intelligence 

You SHOULD KNOW THI 

The magaz ine tha t delivers the world 

of business also deli vers a worldwide 

audience. 

Business Week has steadi ly grown an 

international network. In 1981 - long 

before " rhinking global" became a 

corpo rate mandate- 811siness Vv'eek 

launched Business Week 

International. 

Ir caught on. With 24 resourceful 

bureaus arou nd rhe world , Business 

Week fnternational's railored ed itorial 

quickl y became the source of global 

business intelligence. 

Now we reach top management from 

Frankfurt to Singapore, Mo cow to 

Bueno Aire . Remarkably, 90% of 

these covered readers are non- U.S./ 
r.opyrii./n 1993 MrGraw-1/i/I, /11;. Canadian cit izens. 

Global intelligence open global 


markers. If you ' re targeting a pecific 


region , yo u may choose from three 


regional ed iti ons: Europe , Latin 


America and Asia. If you want to 


speak to the dynamic new capitalists 


of Russia , hina or Poland in their 


own language, you may choose from 


three loca l language editions. 


Take adva ntage of our unsurpassed 


worldwide network. Call erd Hinske 


at 41·21·817·44·11 or your local 


account manager. Because great 


business minds rhink alike. Globally . 


Business \Veek 's Internationa l Reach. 


A compa ny capab ility. 


Souru: 1993 /1111inn1 \\i'uk /11 ur11miomzl S11h1cribrr Swdy 




• 	Combine monochrome and color 

VGA monitors 


• 	Mouse support avai lable at 

both local and remote 

workstations 


• 	Switch selectable 

privacy mode 


For Macintosh 

support, ask 

about our new 

Mediator for Macintosh! 


Cybex Corpration 
4912 Research Drive• Huntsville , AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 ltcYBEX™ 
Dealer Program Available 	 Made In USA 

PC/ AT and PS/ 2 are registered trademarks of IBM Corporat ion. Macintosh is a registered trademark of Apple Computer, Inc. Microsoft and Logitech 
are trademarks of their respective companies. 
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Is your sys admin group 
balancing proprietary 
e·mail systems against 
interoperability and 
ease of use? Try an open 
system. Try Eudora"'! 

Circle 275 on Inquiry Card (RESELLERS: 276) . 

M ac User lhinks we're 1he closest thing lo 11111/perfect e-mail because you get an un
limited number of mailboxes, great fil tering 
options, and you can attach files to your 
heart's content. (It 's great for PCs, 100!) 2 

When buying 
proprietary e-mail, 

you may just get 
more than you 

w hy did we lake lhe bargained for.world's most popular 
freeware and charge $65 for 
ii? We pumped it up wi1h 
nifly fea1ures, ensured Mac/ ~ 

Ir(PC compalibility, and more! 
M osl pro prietary e-mail applicalions have 
ions of features. Bu11ry pushing one 1hrough 
a galeway w ilhoul gelling something 
1rampled on... like your message. 

QUALCOMfv\ 
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The Micro International 3600 Notebook 


. . . speck softly 
and carry the 
fastest book. 

$3110 

Dual-Scan Color with 250mb HD - Bmb RAM 

Built-Jn multimedia speaker 
for the built-in soundblaster 
compatible sound card! 

Mic I Speaker I -- 
Headphone jacks 

PCMCIA Type 2 card slot 

250mb removeable local bus 

HD (up to 520mb available) 


9.5" Active Maxtrix 
Color or Brilliant 10.5" 
Dual-scan Passive 
Matrix Color screen 

Pentium 
66 mhz 

;._ . -~ 

Large 25mm 
- - - trackbail In the 

right place 

Heavy-duty 
NJMH battery 

The Micro International 7500 Notebook 


or experience 
the value of a 

"Pentium Lite" 

$1510 

Mono with 486SX/33 - 120mb HD - 4mb RAM 

Built-in multimedia speaker - - 
for the built-in soundblaster 
compatible sound card! 

Two type II PCMCIA card / 
slots (equal to 1 typ~ 

120mb removeoble local bus 
HD (up to 520mb available ) 

- Sharp & clear monochrome 
9.5" screen (Active Maxtrix 
Color and a Brilliant Dual
scan Passive Matrix Color 
are a lso available) 

486sx-33 
486dx2-66 

DX4-100 

------ Mic In I Speaker I 
Headphone out jacks 

I'-----.._ 3.5" floppy drive 

19mm trackball in 
just the right spot 

Dependable 
NIMH Battery 

Micro International, 10850 Seaboard Loop. Houston. Texas 77099. Top quality service and support since 1984! 

Full information (Including specifications, all options & prices) available by fax or mall on request. 


Fax (713) 495-7791 Hours: 8-6 Mon-Fri. 10-1 Sat. Call today toll free: 


1-800-967-5667 

Circle 273 on Inquiry Card. 
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---------------------------,I
Copy Protection 1 

WIBU-KEY IThe most 
complete I 
palette ofI I 

I copy 
Iprotection

I hardware I 
I I 

Order yourI Ievaluation 
I package I 

today!I I 
I V' WIBU®-BOX for LPT, COM or as card for (E)ISA IWe areI slots and as PCMCIA-Card (Rel. 2.1) 

looking for II v WI BU-BOX - one of the smallest ASIC based dongle 
international Iv WIBU-BOX for Macintosh and PowerPC soon distributorsI Iv Protection for DOS, Windows and networks 

I v Support of OS/2®, Win32s, Windows™NT IL--------------
WIBU-SYSTEMS GmbH, Germany 
Rueppurrer Strasse 54, D-76137 Karlsruhe 

SYSTEMS Phone: +49-721-931720, FAX: +49-721-9317222 Phone: (301) 570-3497, FAX: (301) 570-4773 

WIBU 

The Ultimate Copy Protection System 

IBU-K 
Southwind Internat ional Inc. 
P. 0. Box 308, Brookeville, MD 20833, 

Direct 

Light pen 


Input 

On-screen 

Cursor control at its 
optimum, with single pixel 
resolution and smooth 
instantaneous tracking . 
Input as natural as pen to 
paper. Light pens can 
work independently or with 
a mouse. 
Design Technology's light 
pen systems operate on 
DOS*, Windows*, NeXT* 
and selected UNIX* 
platforms. 
Evaluation systems: 
US$188. Quantity 
discounts available. 

_..- design technology 
- 11489 Woodside Avenue 

Santee, CA 92071 -4724 icantoday800 945-73671 
619 448-2888 FAX: 619 448-3044 
E-mail: 73650.443@compuserve.com 

"Trademarks of their respective companies. 
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MARTPAD™ 
Instantly embeds powerful, customizable 

toolpads in all your Windows & DOS applications. 

Bu ttons can launch programs, run Use any bitmap Helplul popup 

reco rded macros, send menu/ as button fa ce or ButtonClues"' 
ke ystroke commands, and execute combine text 

DOE comma nds and bitmaps 

Convert any applica tion 
into a Windows shell 

Use innovative ta b buttons to Embed or attach custom 
create multiple button "la yers" toolpads at the top, left. 

right or bottom of any 
progra m wi ndow 

Create fl oating pad 
palettes that pop up 
automatical ly or on
de mand via mouse 
click or hot key 

~~~==!"5"?.==;;;-;;~~~=~~;;;;==~~ra5'::1:;;;;-;~~z::::=:::::'.~- Add a macro 

S
martPad is the 
per fect front end for 
Windows that 
allows you to perso

nalize and automate all 
your applica tions without 
programming. You ca n 
achieve in a matter of a 
few hours the results tha t 
previously needed 
months of p rogramming 
and trial and error. 

SmartPad Developer 
Edition includes 
SmartScripts, a fully 
VBA Compatible macro 
language, that allows you 
to add decision-making 
power to your single-dick 
applica tions - easy-to
use "procedural snippets" 

for incorporating if- then
else logic, looping, 
subrou tines, and more. 
Plus you can compile 
SmartScripts fo r tamper
free, higher performance. 

SmartPad is the quickest 
and most reliable way to: 

> Seamlessly embed 
customiza ble toolbars 
in any Windows or 
DOS applications. 

> Add BalloonHelp and 
ButtonClues to any 
application for ease of 
use. 

> Automate repetitive 
and complex tasks 

CALL TODAY: 

800•434•0202 


with Macros, ODE, 
Scripts, etc. 

> Automate data 
sharing across 
Windows, DOS 
and hos t-based 
appIica tions. 

>- Crea te customized 
shell to replace 
Program Manager. 

>- Standardize the 
look, fee l and func
tion across applica
tions from different 
vendors. 

Circle 265 on Inquiry Card. 

rec order, task 
manager and 
Ru n ... processor 
to any too Ip ad 

PRODUCT REVIEWS 
"There is a deeper, 
almost revolutionartj 
side to SmartPad 
that stands out as an 
achievement worth 
exploring." 
Brian Livings ton, 
Windows Sources 

"The toolbar utility 
to end all toolbar 
utilities." 
PC World , Sept. '94 

"Now you can do 
more things in less 
time and with less 
effort than you ever 
thought possible." 
eMAG 

Soffblox 

1201 West Peachtree St. 
Atlanta, Georgia 30309 

FAX: 404-892-0981 



SOFTWARE SECURITvftARX 


Protect your software for good and relax! 


CRYPTO-BO~® 
in your net gives no chance to 
sharks and pirates. 
The CRYPTO-BOX ® provides software protection in single PC and 
LAN-environments. A brand new concept allows software developers 
to limit user access by password - and at a reasonable price' 

O Revolutionary microprocessor technology 
0 Programmable memory (560 bytes) 
0 Officially approved IDEA r"' crypt algorithm (ISO 9979/2) 
0 Absolute compatibility and transparency 
O Maximum number of concurrent users in LANs configurable without 

changing the key 
O Minimal implementation time 

Call now for your evaluation kit , or send E-Mail: 100273.171@compuserve.com. 

Germany/ InternationalUSA 
Vohburger Stral3e 681659 Briarcliff Rd . NE#4 
D-85 104 WackersteinAtlanta GA 30306 
Phone: +49-8403- 1555 Phone: 404-897-3869 
Fax: +49-8403-1 500Fox: 404-897-5431 

CRYPT0-80~ S.A.R.L. 

France 
28, rue de lottre de Tassigny 
F-67303 Schi ltigheim- Strasbourg cedex 
Tel. : +33-8881-4031 
Fox: +33-8881-2028 

.t::./ 
MICROSOFT W~ION~ - IllNetWare ,,..._
WI~DOWSNT 

REMOTE ACCESSCircle 296 on Inquiry Card (RESELLERS: 297) . 

mailto:100273.171@compuserve.com


I:ttl fJWi Hardware 


Quad-Speed CD-ROM Delivers 

But you need a fast PC for best results with these four new units 

MICHAEL NADEAU 

T he standard- iss ue double-speed 
C D-ROM drives fo und on most 
PCs tod ay a re no lo nge r good 

enough to play back multimedia software. 
T hey imply can' t read and send the data 
fast enough to the compute r' s processor, 
g raphics acce lerator. and sound card to 

maintai n smooth, unintem ipted operation. 
In business, thi s is a serious issue. Jerky 
video and choppy audi o can destroy an 
othe rwi se strong presentati on or dim ini sh 
the effecti veness ofa training film. 

Quad-speed dri ves, which spin at twice 
the rate of double-speed CD-ROM drives. 
have been available for se era! years, but 
onl y as bul ky ex ternal units and at hi gh 
prices. Four companies-TEAC. Plextor, 
NEC Technologies, and To hiba-recently 
introduced quad- peed drives priced from 
around $475 for some internal models to as 
hi gh as $775 for extern al dri ves. Although 
you sti ll pay signi fi cantly more than you 
would for most double-speed models. these 
drives are well worth the piice-as long as 
you install them in a PC that i properly 
equi pped to hand le them. 

Just becau ·e the data access rate of a 
quad-speed dri ve is twice that of a dou
ble-speed un it (600 KBps vs. 300 KBps) 
doesn' t mean that you will see a doubling 
in pe1fonnance. The truest measure of mu l
t imed ia p lay back pe rform a nce is th e 
throughput lo the video di splay or other 
output devi ce, and tha t depend a great 
dea l on th e compu te r ' s processo r a nd 
graphics accelera tor. If one or both are too 
s low, the qu ad-speed d ri ve will be in a 
hurry-up-and-wait mode much of the ti me. 
This is especially true for CD-ROM d1ives 
wit h large , in te lli gent cac hes . A qu ad
speed drive wi ll provide better through
put on nearly any PC, but to get your mon
ey 's worth. you need to install it in al lea t 
a 50-MHz 486DX2 system with a 64-bi t 
loca l-bus graphics accelerator card . 

Another consideration: Your system can 
play back video no fas ter than the data rate 
at whi ch it was recorded. To accommo
date single- peed model , the !owe: t com
mon denominator among C D-ROM dri
ves, the video for most commercial ti tles is 
recorded at a rate of about 150 KBps. A 
hi gher data ra te wi ll im prove the video 

quality, but if you play back that video on 
a drive that 's slower than the rate at which 
th e video was recorded, you wi ll ge t a 
slow, jerky mess. By the end of thi s year , 
quad-speed dri ves are expected to become 
the unit of choice. and software developers 
are ju l now beginning to optimize video 
for quad-speed dri ves. 

Four Quads 
The fo ur dri ves I tes ted were th e NEC 
MultiSpin 4Xe Model CDR-60 I K, Plex tor 
4Plex PX-43CH, TEAC SuperQuad Mod
e l CD-55A , and Toshiba XM-350 1B. All 
the drives are half-height or smaller and 
come with a suite or software that includes 
drivers for DOS and Windows, a utility 
for pl ay ing aud io C Ds, and install at ion 
software . You can also buy externa l Mac 
versions of all but the TEAC drive. Each of 
the dri ves has a headph one jack and an 
aud io- line-out connec tor for use w ith 
sound boards. All rev iew un it s except for 
the TEC were internal dri ve: . 

Compared to EC 's MultiSpin 4X Pro. 
introduced in 1994, the new 4 Xi and 4Xe 
d1i ves o ffer less in the way of performance 
and features but cost a lmost $200 less. 
However, the external NEC MultiSpin 4Xe 
($5 15 wi thout adapter) is sLi ll feature-rich. 
It automati ca ll y senses aud io CDs and 
plays them as such when you insert them. 

A stack of four quad-speed 
CO.ROM drives (from top to 
bottom): TEAC America's 
SuperQuad, Toshiba's XM· 
35018, Plextor's 4Plex, 
and NEC Technologies· 
MultlSpin 4Xe. List prices 
with host adapter range 
between $549 and $645. 
The TEAC drive uses a 
proprietary AT interface 
compatible with some 
Sound Blaster cards: the 
other three are SCSI 
cjrlves. The NEC is an 
external unit (internal also 
available); the <Jlhers ale 
internal. Ttie Plexto.r and 
Toshiba drives provided lf\e 
best performance. 

S tandard aud io CD cont rol s are on th e 
front pane l. Aud io capabi li ty is built into 
the dri ve uni t, so you don' t need lo have a 
sound board in your PC. You will need 
peake rs, however. An EPP (enhanced 

parallel-port ) connector on the back of the 
unit le ts yo u use th e unit w ith E PP
equipped portables, providing a theoretica l 
I-MB-per-second transfe r rate . A lens
cleaning system inside the unit keeps the 
dust that ge ts by the 4Xe ' s double dust 
door from interferi ng wilh disc reads. EC 
supp lied a 16- b it Tra ntor ISA SCS l-2 
adapter and its own drivers. The 4Xe was 
the only unit to come bundled with CD
ROM titles: Microsoft Enc[u·ta and NEC' s 
CD Tutorial. An internal unit, the 4Xi, is 
also available ($4 15 without adapter). 

T he Pl ex tor 4 Ple x PX-43C H ($489 
without adapter) came wi th a Futu re Do
main TMC 16 10 16-bit SC S l-2 ISA 
adapter. It differs from the Future Domain 
ad apter used by Tos hiba onl y in th at it 
has its own ROM BIOS . Plextor li ke the 
vendors of other dri ves reviewed, offers 
several adapter options. or it will sell the 
un it without one. The dr ive rs suppli ed 
were based on Corcl ' s PowerSCSI prod
uct. At 1 MB , the Plex to r drive has the 
largest built-in cache. The extern al 4Plex 
PX -4 3C H goes for $ 599 wit ho ut a n 
adapte r. 
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TEAC's SuperQu ad is unique among 
the group not only because of it s s lim 1
inch-high profile. but also because it uses 
a motori zed tray rather than a separate disc 
caddy. It is also the onl y dri ve that isn' t a 
SCSI device. TE AC uses Creati ve Lab' s 
propri etary version of the AT int erface 
(aka IDE), whi ch wo rk w ith So und 
Bl as te r ca rd . The o th e r use SCSl 
adapters. In spite o f the AT interface, the 
TEAC drive doesn' t have a price advan
tage ($599 with interface card). Becau e of 
its AT inte rface , the TEAC is the onl y 
drive that doesn' t come in a external mod
el , but it wa the implest imernal unit to 
get up and running. The adapter has no 
jumpers or DIP switches to set, and if you 
wi sh, yo u can run the dr ive off a sound 
card . I tested the TEAC unit running from 
the included AT adapter and from a Sound 
Blaster 16 sound card and found only min
imal performance differences . 

Toshiba offer three model.. of the XM
350 l. I tested the inte rn a l XM-3501 B 
($470 without adapter). The TXM-350 1E 
($600 without adapter) is the ex ternal ver
sion, and the TXM-350 1 A4 ($2470) is a 
fo ur-dri ve unit. All can be mounted hori
zontally , vertically, or even diagonall y. 
T o ·hiba suppli ed a Future Domain 
TMC161 0-MEX , 16- bi t SC SI-2 JS A 
adapter that use Toshiba' own drivers. 

How I Tested 
I ran three sets of benchmark te t on the 
four dri ves on a Dell Dimension 466Y wi th 
a 66-MHz 486DX2 CPU, a 64-bit Number 
Nine #9GXE64 YL-Bus graphics acceler
ator, and a Creative Lab Sound Blaster 16 
audi o card. For compaiison, I also ran aU 
tests on the CD-ROM dri ve that came with 
the De ll , n double-speed Mntsushita Mod
e l CR-563-B (see th e benchmark table. 
·'Quad-S peed Pcrfonnance"). 

The fir t set was a suite o f low- level 
tests ca lled CDStone (version 1. 1 ), which 
was developed by The Profit Group (Tuc
son, AZ). It measures seek time ncross the 
entire width of the disc (full stroke). across 
one- third of the di ·c (one-third stroke), 
and across random distances. A good full
troke score indicates that the dri ve can 

locate a spec ific track more quickly. The 
one-third stroke tes t is mo t co mm onl y 
u ed as a standard means of rating the seek 
times of CD-ROM drives. The random
di stance test more close ly represents real
world circumstances. 

CDStone also measures the read rate 
for both large and . mall blocks of data. A 
good core on the large-block read tes t is 
an indicator that the drive can handle video 
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and audio ti le well , and the small-block 
le t rcnects a drive's li ke ly perfo rmance 
with database or other text fil es. Finally, 
CDStone measures CPU use during data 
access at 150 KBps and 300 KBps. CD
Stone th en provides an overall index of 
perfonnance, usi ng a typica l ingle-speed 
dri ve a. the baseline. 

The second test uite con ists of three 

-.-_ ·. ··· - -Abo"iit the"PrliductV -· · 

NEC MultlSpln 4Xe Model CDR-601K 
extemal, with adapter .......... .•............•..•.•.... . $595 

NEC Technologies . Inc. 
1255 Michael Dr. 
Wood Dale, IL 60191 
(800) 632-4636 
(708) 860.9500 
fax: (800) 366-0476 
Cin:le 1013 on Inquiry Card. 

Plextor 4Plex 43CH 
internal. with adapter-•........... .. ............ .•... .. •.$549 

Plextor 
4255 Burton Or. 
Santa Clara, CA 95054 
(800) 475--3986 
(408) 98().1838. 
fax: (408) 986-1010 
Circle 1014 on Inquiry Card. 

TEAC SuperQuad Model CD-SSA 
Internal, with adapter .. ... ....•..... •..... .. .. ... .. .. .. .$599 

TEAC America , Inc. 
7733 Telegraph Rd. 
Montebello. CA 90640 
(213) 726-0303 
fax: {213) 727-7672 
Circle 1015 on lnquily Card. 

Toshiba XM-35018 
lntemal, with adapter ...........•...•.•..•. ..•........•... $645 

Toshiba America lnfonnation Systems, Inc. 
Disk Products Division. 
9740 Irvine Blvd. 
Irvine, CA 92713 
(714) 457-0777 
Circle 1016 on Inquiry Card. 

well-known animation tiles-Robo Tiuck, 
Roll er Coaster/Mount St. He lens, and Au
toDesk Building-that were created using 
AutoCAD. The scores are simply Lhe num
ber of seconds eac h required to co mplete 
each animation . 

The las t suite was meant to separate the 
wheat fro m the chaff. It consisted of four 
versions o f the same video ti le: an lntel 
TV ad. All four ran using Video for Win
dows. Three used Cinepak video com
pres ion but were recorded at different 
data rates : I 50 KBps. 300 KBps, and 600 
KBp . The last vers ion was recorded at 
4 75 KBps . us ing lndeo co mpre s io n, 
which is much more CPU-i111ensive. I used 
the Intel ad because it was available at the 
hi gher data rates. 

Remember, most commercial CD-ROM 

video is recorded al lower rates. While a 
good double-speed dri ve should be able 
to play back a clip recorded at 300 KBps, 
it will choke on anythin g recorded at a 
hi g he r ra te. On th e o th e r hand, v ideo 
recorded at 300 KBps or lower pre ents 
no challenge at a ll to a quad-speed drive . 

Head-to-Head 
l eva luated each unit for ease of installa
ti on, performance, and value. Installing 
each drive was a snap . The exte rnal NEC 
unit was, or course, the easiest to install: I 
simply insert ed the adapter and plugged 
in th e po we r a nd SCSI cabl es . After 
mounting the internal units, I plugged in 
the power, SCSI or AT, and sound cables. 
Only one snag arose: The Plexto r dri ve 
had a different sound cable connector from 
the one that came with the Sound Blaster 
board . 

Loading the drivers had greater potential 
fo r presenting problems, but surpris ing ly, 
d ri er insta lla ti on was successful on the 
first try on three o f the fo ur unit . The 
PowerS CSI dri ver tha t came with the 
Plexto r's Future Domain adapter didn't 
get along with the driver for the Number 
Nine graphics accelerator. After trying var
ious se11ings . I got the two working to
gether. but only by di sabling Microsoft ' s 
EMM386 memory manager as well. If you 
want to use th e Plextor dri ve w ith th e 
#9GXE64. check with Future Domain and 
Number Nine lir t to see if they have up
dated their dri vers, or use a different SCSI 
adapter. 

All the vendors hype their d1ives' 600
KBps transfer rates and low average seek 
times, but I found seek time ratings a poor 
ind icator of overall CD-ROM drive per
form ance. T he tests placed the Toshiba 
and Plex tor dri ve almost even at the top, 
with a slight edge to Plextor. On the Jow
level CDStone and 600-K.Bps video tests, 
both drives were almost twice as fast as 
the double- speed Matsushita drive . The 
To ·hiba and Plextor were about 45 per
cent faster than the double-speed drive on 
the animation test , and about 14 percent 
fas ter on the Indeo video test. Every dri ve 
te ted ran the 150-KBp and 300-KBps 
video tests at the fuU 30 frame-per-second 
rate, and every quad-speed dri ve except 
the TEAC also ran the 600-KBps video 
test at the full frame rate. 

In the CDStone and AutoCAD anima
tion tests, the NEC unit ran 3 percent lo 9 
percent behind the leaders; it was about 9 
percent slower than the Plextor on the ln
deo video test. fo r example . The TEAC 
dri ve brought up the rear. To keep things in 
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Cinepak at 600 KBps : .. 
• MatsushitaModel CR-563-B (2X drive) 

• 'ToshlbaXM·3501B 

• TEAC SuperOoad with TEAC AT card 

• TEAC SuperQuad with Sound Blasteo 

• Plextor.4Plex 

• l\IEC M~lliSpin 4Xe 
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Frames per.second (higher = better) 

AutoCAD Animation Suite·r~!:'.:N 
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Seconds (lower= better) 

Video Suite 

5 10 IS 20 25 

Frames per second (higher = better) 

All tests were run on a Dell Dimension 66V (66-MHz 486DX2) with a 64-bit Number 

Nine VL-Bus graphics accelerator. The Dell's double-speed Matsushita Cl)..ROM drive 

served as a basis for comparison. The CDStone tests measure access times [full 

stroke, one-third stroke, and random access) and data read rates [long block and 

short block), as well as CPU use. The CDStone index uses a typical single-speed drive 

as its baseline. The AutoCAD animation tests simply measure the t ime it takes each 

perspecti ve, however. keep in mind that 
all the quad-speed dri ves blow the doors 
off even the best double- peed units avail 
ab le . The TEAC, s lowest of the bunch. 
was sti II 50 percent faster than the dou
ble-speed Matsushita on the CDStone tests 
and up to 20 percent faste r on the anima
tion tests. 

So here's the bonom line: All the quad
specd drives I tes ted will play most com-

of thrl!i! AutoCAD animations to complete. The video tests shown here measure the 

frame rate playback and completion time of two versions of the same Video for 

Windows file. One uses Cinepak compression and is recorded at a data rate of 600 

KBps. The second uses lndeo compression and Is recorded at 475 KBps. Note that all 

the drives, even the Dell's original double-speed Matsushita, ran 150.KBps and 300· 

KBps files at their full rate. 

mercia ll y avail able multimed ia equall y 
well on a fast PC. That leaves you to con
sider price, featu res, and the future. U per
forma nce with future applicat ions is your 
overwhe lming concern , or if you ' re de
veloping those applicati ons, then e ithe r 
the Toshiba or Plextor units wi ll serve you 
we ll. The NEC prov ides lots of extras for 
a moderate price, and isn ' t that far behind 
the two perfo rm ance leaders. The AT in

terface gives TEAC an edge when it comes 
to simplicity, but when more demanding 
video hits store shelves, TEAC's slow per
formance could be a liability. • 

Michael Nadea u is a BYTE co111ribwi11g ed· 
iror and author ofThe BYTE Guide to CD
ROM (Osbome/McGraw- Hill, 1994). You 
cw1 reach him on the lnrem er or BIX as 
111ike11 @bix.co111. 
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BYTE's 
Mac Programmer's
Cookbook 
by Rob Jerrell 
$29.95 U.S.A. 
ISBN: 0-07-882062-6 

YELLOW PRGES 
SIC O HD IOITI O N 

The 
lgternet Yellow Pages,
Second Edition 
liy Harley Hahn 
and Rick Stout 
$29.95 U.S.A. 
ISBN: 0•07-882098-7 

The Visual C++ 
Handbook 
by CJlrls H. Pappas and 
Willlam l'f. Murray 
$3~.95 U.S.A. 
ISBN: 0-07-882056-1 

Oracle OBA Handbook 
by Kevin Loney 
$34.95 U.S.A. 
ISBN: 0-07·881182·1 

When It Comes to CD-ROM -------, 

w 
Everything You Always Wanted to 
Know About CD-ROMs and Morel 
This Exclusive Book/CD-ROM Package Includes 
• Sound and Clip Art 
• Samples of CD-ROM Applications 
• Multimedia Authoring Tools 

Part buyer's guide, part standards guide, and part troubleshooter, 
the BYTE Guide to CD·ROM discusses all aspects of this proliferating 
technology so you can take full advantage. 

BYTE 
Guide to 
CD-ROM 
by Michael Nadeau, 
BYTE Senior Editor 
Includes 
CD-ROM Disk 
$39.95 U.S.A. 
ISBN: 0-07-881982-2 

Osborne m~ 
Gee Answers-Gee Osborne 
for Acmracy. Qu;mli1y anJ V11.luc 

Available Now At Your 
Tuning Oracle Oracle Local Book & Computer Stores
by Michael J. Corey, Workgroup Server 
Michael Abbey, and Handbook or Call To/I-Free: 1-800-822-81SB Any TimeDaniel Dechlchio by Thomas B. Cox 
$29.95 U.S.A. $29.95 U.S.A. Mention key code #SFC4BY2 and use your 
ISBN: 0-07·881181·3 ISBN: 0·07·881186·4 VISA, American Express, Discover or MasterCard 
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AT NATIONWIDE STORES: 

BYTE/Osborne Books are Available 
at the Following Locati ons 

!--- ---- - -- -- -------- - - -- -- - ----- ----- 

Barnes & Noble 
Borders 
Computer City 
Media Play 
Software, etc. 
Taylors 

Nrt11to11 Highlands 
New Englond 

Mobile Bookfoir 

PH : 6 17-527-5817 

FAX: 617-527-0 11 3 


\\7orasur 
Tarn uck 
Bookscllcr/Darabooks 
PH: 800-642-6657 
FAX: 508-756-9425 
E-mai l: 
darabooks@ddphi.com 

MICHIGAN 
East Laming 
Gra nd River Book< 

PH : 5 17-333-.1666 


Fli111 
Young & Welshans 

Book Sell ers 

PH: 810-732-0626 

FAX: 810-732-1393 


MINNESOTA 
1\1im1rapo/iJ 
Baxtcrs Books 

PH: 612-339-4922 

PH : 800-626- 1049 

FAX: 612-339-6 134 


NEW HAMPSHIRE 
H1111m1er 
Darrmouth Books1orc 

PH: 800-675-3616 (in NH) 

800-624-8800 (outside N H) 

FAX: 603-643-51 70 


NEWMEXlCO 

Alb11q11erq11r 
Page O ne. In c. 

PH : 800-521-4 122 

FAX: 505-294-5576 


NEW YORK 
Nr111 Yor.<· 
Ba rnes & oblc 

Fift h Ave. 

PH: 212-807 -0099 


omputer Book Works 
W:i rrcn Sr. 

PH: 212-385- 16 16 

FAX: 212-38;-8 J93 


McGraw-Hi ll Book Store 
Ave. of the AmeriCJS 
PH: 212-;12-4100 
FAX: 212-512-410; 

OHIO 
Cinrinllflli 
Univc.: rsiry of 

C i11ci1111at i 13uoksrorc 

l' H: 5 13-556- 1800 

FAX: 5 13-556-5555 


BookStar 
Comp U.S.A 
Elek Tek 
Micro Center 
Super ~rown 
Waldenbooks 

OREGON 
Portla11d 
Powell 's T c:chnical Books 
PH: 503-228-3906 
FAX: 503-228-0505 

PENNSYLVANIA 
J>imb11rgh 
Book Center 
U. of Pinsburgh 

PH: 412-648-2321 

FAX: 412-648-1902 


RHODE ISLAND 
l'rovidrnu 
llrown Booksrorc 
PH : 40 1-863-3 168 
f'AX: 40 1-863-2233 

TEXAS 
Dn//,IS 
Taylors Bookstore Ltd. 

PH: 2 14-357-1700 

FAX: 2 14-956-8012 


VIRGTNIA 
Virm111 
Co mputer Literacy 

Bookshops 
PH : 703-734-7771 
E-mail: salcs@rc.clbooks.com 

WASHINGTON 
/Jrllll111e 
Tower Books 
PH: 206-45 1-1 11 0 
FAX: 206-454-0453 

Unive rsiry Bookstore 
PH : 206-646-3300 
FAX: 206-634-08 1 O 

Smale 
University Bookstore 
PH : 206-634-3400 
FAX: 206-646-3340 

WISCONSTN 
Madiso11 
University Bookstore 
PH : 608-257-3784 
PH : 800-993-2665 
FAX: 608-257-9479 

Mil11111 11ku 
Harry W. Schwart"l 
Bookshops 
PH: 414-274-6460 
l'H: 800-236-7323 
FAX: 4 14-274-6408 

AlABAMA 
Mndi1011 
Madison Books 
and Computers 
PH: 205-772-9250 
FAX: 205-46 1-8076 

ARIZONA 
Tempe 

ompuier Library 
PH : 602-820-0458 
FAX: 602-49 1-797l 

CALIFORNIA 
Berkeley 
CoJ y"s Books 

PH: 800-479-7744 (In Ci\) 

800-995- 11 80 (O utside CA) 


C11pmi110 
Compu1er Litcrocy 
Bookshops 
PH: 408-973-9955 

Staccv's Professional 
Boo~tore 
l'H : 408-253-752 1 
FAX: 408-253-586 1 

lrvint! 
Irvinc Sci-Tech Books 
PH: 800-229-95 14 
F/\X: 7 14-733-0 122 

Los / I 11geles 
ASUCL\ Studcncs Store 
PH: 800-456-00 19 
PH: 3 10-206-4041 
F /\X: 31 0-825-0382 

O pomp Tech nical Books 
PH: 800-468-4322 
FA,X: 213-464-0977 

Palo Alto 
Stacey's Professional 
Bookstore 
PH: 4 15-326-0681 
FAX: 415-326-0693 

Si:rn ford Books1ore 
PH: 800-673-2348 
FAX: 4 15-322-202 1 

Snrr111111.·n10 

Tower Uooks 
PH: 9 16-481 -6600 

51J11Dit'go 
S:rn Diego Technical Books 
PH : 800-346-007 1 
FAX: 619-279-5088 

51111 Fr1111ds,·o 
Stacey's Profossional 
Book<rorc 
1' 1-1 : 800-926-65 11 
E- mai l: staccysbk@aol.com 

S1111}osr 
Computer Literacy Bookshops 
PH: 408-435- 1118 
E-ma il : info@cl books.com 

51111 Luis ObiJpo 
Eanhling Bookshop Inc. 
PH : 805-543-7951 

El orral Bookstore 
PH : 805-756-53 15 
FAX: 805-756-535 1 

Snmn Bnrbnrn 
hauccrs Bookstore 

PH: 805-682-6787 
FAX: 805-682-1129 

E.mhling Bookshop 
PH: 805-965-0926 
FAX: 805-962-6620 

UCS!l 13oukstorc 
PH: 805-893-2082 

St1111ford 
St:i nford Boolmorc 
PH: 800-533-2670 
F/\X: 4 15-322- 1936 

Su1111y t111fe 

ompurer Literacy 
Bookshops 
PH : 408-730-9955 

COLORADO 
/Juulder 
BiblioTck 
PH: 303-443-7037 

Colorado Bookstore 
PH: 303-442-5051 
FAX: 303-444-6604 

Colorado Spri11gr 
McKinzcy-Whitc 
Booksellers 
PH: 7 19-590- 1700 

Dcnurr 

Auraria Book enter 
PH: 303-556-3230 
FAX: 303-556-3736 

BiblioTek 
PH: 303-534-3460 

Tattered Cover Bookstore 
PH : 800-833-9327 
FAX: 303-399-2279 
E-rna il : 
books@rn 1ccreleaver.co m 

E11gle111ood 
ofrpro Books 

PH: 303-740-7751 
f.AX: 303-740-81 ;2 

l.011gmo11r 
United Tcchbook Co. 
l' H: 303-651-3184 
l'AX: 303-65 1-3405 

CONNECTICUT 
NewHnvm 
Yale Co-op 
l'H: 800-ELl-YJ\LE 
FAX: 203-772-3665 

DISTRICT 
OF COLUMBIA 
W1uhi11gto11 D.C. 
Reitcr's Scienti fic 
& Professional Books 
PH : 00-537-43 14 
f.AX: 202-296-9 103 

GEORGIA 
ll tla11tn 
Oxford Bookstore 
PH: 404-262-9975 
FAX: 404-364-2729 

HAWAU 
Ho11ol11/11 
Honolul u Book Shops 
PH: 808-847-555 1 
FAX: 808-84 1-4674 

U ni ve r!)ity of Hawai i 
Bookstore 
PH: 808-956-4338 
f./\X: 808-956-4323 

ILLINOIS 
NnprroiUe 
Books & Bytes, Inc. 
PH: 708-416-0 102 
FAX: 708-4 16-0375 

IN DIANA 
Ft. \\lnpir 
~lajcrck 's Readers World 
PH : 219-482-1531 

MASSACH USETTS 
8 011011 

Charlcsba nk Bookshops 
PH: 61 7-236-7442 
FAX: 6 17-236-74 18 

W:ucrsto nc's Booksellers 
PH: 61 7-859-7300 
FAX: 61 7-437-0997 

B11rli11gto11 
Soft pro 
PH: 61 7-273-2919 
FAX: 6 17-273-2499 
E-ma il: 
bouk>@softp roeasr.com 

Cmnbrit(r,:r 
Harvard 
Co-Operative Society 
PH: G17-499-2000 
FAX: 61 7-868-7038 

Quantum Books 
PH: 61 7-494-5042 
FAX: 61 7-577-7282 
E- mai l: 
qu:inbook@world.sid.com 

Worclsworih Books 
PH: 6 17-498-0080 
l'AX: 6 17-354-4674 

Osborne r-;~r. 
Get Answers - Get Osborne 
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Build multi-megabyte DOS programs 
easily, in 16 or 32 bits. 

l-lere are two great solution · to your DOS 

memorycrunch: TNT DOS-Extender® 

for up to 4 gigabytes in 32 bits, mid 

2861DOS-Extcnderrn for as much a~ 16 

megabytes in 16 bits. Finally your programs 

can access all the memory in a PC. 

Choose H\T DOS-Extender if you want 

ultimate 32-bit power and speed. The flat 

memory model also makes it simple to port 

from UNIX. Or, to boost memory in your 

16-bit application, use 2861DOS-Extender. 

Either way, you get the most trnsted, most 

widely-used DOS-Extenders in the world. 

. · ·"~ 

;t_·~i~ 

-~ DOS-Extenoer SDK 

Favorite tools. 
All Phar Lap DOS-Extenders work \\~th 
Microsoft and Borland CIC++ compilers. 
For 32-bit development, you can also 
choose MetaWare, Symantec, or Watcom. 
Keep using CodeYiew or 'l\1rbo Debugger, 
and all your run-time libraries, including 
graphics. Nobody else gives you this 
flexibility. 

Enhances performance. 
The TNT DOS-Extender rums 
DOS into a true 32-bit operating 
system with a flat , 32-bit address 

space. You 'II huild . maller, faster pro
grams, and dramatically improve the per
formance of math-intensive applications. 
Get advanced features like multita5king, 
DLI.s, mid threads. 

Compatibility. 
Because you embed a Phar Lap DOS
Extender into your program, there's nothing 
speciid for end-users to t)11e at the DOS 

prompt. All they sec is the power they 
never got under conventional DOS. And 
because Ph:u Lap products support the 
XMS, YCPI, and DPM I indust1)1 standards, 
your applications run under DOS, Windows 
(3 .1 and 'ff) , OS/2 , and even Windows 95. 

Adds Windows GUI, too. 
With the TNT DOS-Extender, you 
can turn a DOSapplication into a 
Windows application. Our exclu

sive Win Pipe technology lets you retrofit 
existing DOS applications ''~th a Windows 
front-end. And, unlike Windows programs, 
your applications will run wherever you 
want them - under Windows and DOS. 

Fully proven. 
Phar Lap DOS-Extenders are the leading 
DOS memory solution, in use in thousands 
of producL~ including Visual C++ by 
Microsoft and AutoCAD hy Autodesk. Call 
today and find out how you can push the 
limits of your applications \~th Phar Lap 
DOS-Extenders. 

~Phar Lap Software, Inc. 
60 Aberdeen Avenue, Cambridge, MA 02138 61 -66 1-1510 FAX: 61 -876-2972 
Phu lip 1nd f''1 l>O~ l.\trntlt'r llrT r~Mrrcd INdC"m:ulu. uid ! lDOS· Lurudrr h a tn.dtrur~ 11( Phar Up Sohnrr. Inc 
\ II othrr protlurl .1nJ rompan) names u t 1ndrm1rk) or n.·!tlstrrrd 1r.ademulrll of thrlr rc•)ptruu• holtkr~ 
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Lively Pictures 

HSC's Live Picture features state-of-the-art technologies for 

enabling high-end image editing on the Power Mac 

TREVOR MARSHALL 

M 
y first contact with Live Pic

ture was in June 1993 during 
the Digital World trade show. 

A rumor was ci rcu lating that Kai Krause 
(author of Kai's Power Tools, and HSC 
Software's chief technical visionary) was 
secretly showing a railically different im
age-editing program. Jerry Pournelle and I 
found Kai in a darkened suite that was 
packed wi th people and equipment, wax
ing long and hard about an early version of 
a new package fro m France called Live 
Picture. Using acronyms such as FITS 
(Functional Interpolating Transforn1 Sys
tem) and IVUE (for Image VUE, a French
language acronym), Kai tried to convince 
us that conventi onal pi xe l ed itors like 
Adobe Photoshop and Corel Paint would 
soon be relegated to the technological scrap 
heap. 

Well, it has taken some time, but Live 
Picture is now shipping, and the current 
version is radically different from the one 
.Jerry and I saw in 1993. No longer doe 
HSC Software intend it to replace Photo-

shop, which you wi ll need for some tasks. 
However, Live Picn1re makes fast image 

editing more affordable than it has ever 
been before. At $3995, Live Picture is only 
a fraction of the cost of high-end work 
stati on products from Quante! and Scitex. 

Live Picture has already received wide 
acclaim, so l' II focus on just what youcan ex
pect from the newer, native Power Macintosh 
version. My test setup consisted of a Power 
Mac 8100/80 CD equipped with 40 MB of 
RAM (8 MB more than required), an NEC 
MultiSync 5FG monitor, and a FARGO 
Primera PRO Dye Sublimation color printer. 
The Power Mac's internal video was set to 
832- by 624-pixel resolution. 

IVUE and FITS 
Live Picture's key fealllres have as much 
to do with the user interface as with imag
ing tec hnology, but because it is not pos
sible to understand how the program works 
without first taking a look at the !YUE im
age format, we shall , in fact, do just that. 

Computerized images are typ ica ll y 
scanned. transported, and stored in a pix
el-mapped fo1111at (most commonly TIFF). 

And, whi le the images on a high-resolution 
video monitor can become quite large (e.g. , 
my 832- by 624- by 24-bit monitor dis
plays 2 MB of uncompressed data), an im
age that is being prepared for printing can 
be many times larger. An 8.5- by I I-inch 
page printed at 300 dots per inch would 
end up as a 25-MB image file. Normal im
age editors (Photoshop and Corel Paint) 
scan fi les of this size every time they re
fresh the screen disp lay. 

In practice, however, most of the pixels 
that are read from the file are discarded, 
and only a few are painted through to the 
screen. This technique is called subsam
pling. But when you apply an effect, such 
as the unsharp mask , every pixel in the 
main image file must be updated. Thus, 
much of an electronic ai1ist"s time is spent 
waiting fo r fil es to be processed. 

Contrast the Collage softw are from 
Specu lar International (Amherst, MA ), 
which lets the artist manipul ate a proxy of 
the original image to speed up the opera
tion of many page-composition (or co m
positing) functions. You fo rn1 the proxy 
by sub-sampli ng the main image before 
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Live Picture's IVUE technology uses mathematical abstraction to maintain high resolutions at widely varying zoom levels. Here, the zoomed·in view of the model 's 

eye reveals a clear subimage that does not maintain its sharpness when printed out. 
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you begin the CollaJe. ession. Then you 
perform all the compositing on the proxy 
image, which contains on ly a fraction of 
the number of pixels in the orig inal. At 
the end of the editing session, Col lage car
ries our the same functions, at full resolu
ti on. on the original. Due to the smaller 
number of pixels being manipulated. it is 
much fas ter to compose a page wi th Col
lage than with a pixel-based editor. On the 
other hand , it is useless to use high levels 
or zoom on a Collage proxy, which is in
here ntly low reso lution. 

Live Picture uses two new technologies 
that effectively speed up the editing session 
without requiring any significant compro
mise in the abi li ty to zoom in to fine image 
detail. The first is FITS. As does Collage, 
Live Picture stores any changes to the im
age as mathematical equation . . But FITS 
uses new ways of representing the. e image 
changes. You are not constrained merely to 
making compositing functions but have 
available many operations that are new to 
personal computers. 

A!though the changes you make affect the 
image on your screen, nothing happens to 
the main database until you finis h the ses
sion and activate the FITS RIP, the raster
image processing program that conve1t the 
Ii le for output on a raster-based device. This 
shifts the waiti ng to the RLP post-processor, 
which can work as a background task that 
you activate at the end of the day or during a 
coffee break. Un li ke the old methods, RJP 
postprocessing shou ld not affect your cre
ativity or your productivity. 

Zooming In 
The other new technology behind Live 
Picture is called fVUE, an image- torage 
format designed by FITS Imaging (Pari , 
France) to provide editing software with 
fast access to any portion of the main im
age at any zoom level. The !YUE file for
mal contains the original hi gh-reso lution 
image and a serie of reduced resolution 
subimages (thumbnails). The number of 
subimages depend on the size of the main 
image; the larger the image, the more 
subimages are produced during the con
version proce s. The smallest subimage is 
usually around 256 by 256 pixels. When an 
application requests pixel data, Live Pic
ture determines which porti on of each 
subimage to access. 

Obviously, an !VUE ti le wi ll be larger 
than the uncompres. ed TIFF version of 
the same image - around 33 percent larg
er, according to FITS Imaging. On the oth
er hand the TIFF format suppo1ts lossless 
compression, and the average TIFF file 
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takes up much less disk 
space when stored in 
1he compressed form . 
FITS Imagi ng offers a 
JPEG compress ion 
mode, but you can ex
pect an IVUE database 
to cat up more of your 
disk than the TIFF 
database of the same 
images. This is a small 
price to pay for the in
crease in speed ob
tained usin g fVUE
aware applications , 
such as Live Picture. 

An !Y UE file is 
larger than the corre- Like Adobe Photoshop 3 .0 . Live Picture lets you assemble images from 

sponding TTFF file be- multiple layers . Thumbnails of three layers appear at the right. wi th the 
base layer at the top. cause it conta ins sev

eral sets of' images. But. because an !VUE 
file is structured like an indexed database, 
the program can di splay any part of any 
image onto the screen_ at any zoom level, 
very qu ickly. Li ve Picwre generate the 
sc reen di spl ay by interpolating between 
the appropriate !VUE thumbnails. At some 
levels of zoom, you can sec the monitor 
first uisplay a coarse version of the image, 
with the fi ne details paimed later. But you 
have to be observant ; on my Power Mac
intosh·s internal video, both 1he coarse and 
detailed images were fi ni shed in just I or 
2 seconds. 

The two screens on page 171 . how a con
cept 1hat Kai Krause used at the 1993 meet
ing to demonstrate IVUE' s high resolution. 
They show the technology's potential and 
its shortcomings . The screen on the right 
wa created by zooming in on the glint in 
the model" s right eye. showing that the glim 
is in fact a complete high-reso lution "re
flection'' of the model' s head. You can also 
see th at this zoom level i. too high. The in
terpolation artifacts in the original scanned 
image are clearly visible even though the 
edi ted subimage is perfectly clear on the 
. creen. An HSC spokesperson says tl1at Li ve 
Picture cou ld not introduce such in1erpola
tion effects, however. 

Because high resolution is maintained at 
different sublevels of the main image. there 
i. no inherent pixellation in a Li ve Picture 
image. Although I can imagine that some 
high-tech spy migh1 get a ki ck from hiding 
a highly detailed secret document inside 
portions of an otherwise innocuous image, 
it is hard to imagine any practical use fo r 
Live Picture' s ability to handle such a wide 
range of resolutions. Ln fact what you see on 
the screen is not what you will see on the 
printed page (a limitation. to be sure. of other 

image editors as well ). When printed, this re
flection wil lagain become a pixel lated glint. 
Artists don't have to won-y about pixellation 
at the screen level , but tl1ey' ll need to pay at
tention to the re ol uti on in the fi nal print
ing process. 

Layers in Live Picture 
Images are created in Li ve Pi cture by 
adding layers. When an image is imported, 
it becomes a layer. Or. you can create a 
layer of a particular background color. You 
can also make a layer transparent, opaque 
or translucent. 

The screen above illusu·ates the layering 
concept. On the ri ght edge of the screen 
is a li st of layers. Starting at the top is the 
base image: four scrap television sets with 
fractured screens. Next is a layer ca lled 
"4 TVs B&W"- then "TV I Red Maters,'' 
'TY 2 Red Onion," and 'TV 3 Red Pep
per. " The fi nal layer. ..TV 4 Red Toma
to."' is partly scrolled off the bottom of the 
di play. Some of these layers have their 
con·esponding thumbnail images opened 
and some do not , but each layer ha a 
unique place in the composition on the 
screen. 

Starting with the four TVs, l selected 
the outlines of the broken screen as mtc ks 
and app li ed transparency ro the "4 TV 
B&W" layer in these specific areas. Mask
ing is a ta k presumably all Photoshop 
users have done at one time or another, 
but performing it on a unique layer has 
one big advantage : The maskin,; can be 
turned on or off at wi ll. The original image 
remained unchanged. l then created new 
layers for the images of the vegetable., re
sized them, and placed them behind the 
appropriate TV screens. 

What you see on the screen i. rea lly an 
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Cut The 

Clutter! 


CleanSweep™ 
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Clean Up Your System With CleanSweep! 
Available At Software Retailers Nationwide! 
Or Order Today For Immediate Delivery .. . 

JUST $49.95 

Save $ I 0 Off The Manufaclurer's Suggested Price: $59.95 


Order By Phone 24 Hours A Day Toll-Free: 


1-800-354-3222 

Please Ask For Promotion Code: ID! 
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"object oriented" composition . To inter
change, for example, the pepper and the 
tomato, you merely have to select those 
layers and drag the images into thei r new 
posi tion . With Live Picture, you can con
tinue to work on any section of the image 
until you are satisfi ed. 

Only after you've made all your design 
decisions do you activate the FITS RIP 
and create the output fil e for the new com
position. Even then, the original image re
mains unchanged. The output file is created 
mathematically, according to the instruc
tions programmed into the FITS file by 
your acti ons during the editing session. 
Such creati ve fl ex ibility is absent in a con
ventional pi xel-mapped editor, where once 
you have merged a new object, it is fixed 
into the image, and you are stuck with it. 
Some desktop products, including Fractal 
Design Pai nter on the Maci ntosh and Pic
ture Publisher on the PC, suppon floating 
objects, but you mu t merge them before 
you save the final image. 

The Fine Art of Transparency 
For some time, Altamira 's Composer has 
had a layered structure similar to Live Pic
Lure ' s. I have used thi s feature a lot, but it 
has a serious hortcoming: After you've 
applied transparency to a layer or an object, 
you can' t easily remove or alter the trans
parency. But since Li ve Picture does not 
compute the pi xel changes until your com
position is complete, you can change trans
parency or any other attribute at any time. 

The screen below consists of four layers: 

un . harp mask. Artists 
mos t freque nt ly use th e 
un shar p ma. k to more 
clearly defi ne the edge of 
an object. So why not just 
spray the mask around the 
outline, as Live Picture 
lets you do? It makes you 
wonder why computer 
artists ha ve continued to 
put up with defining rec
tangular areas. 

To tes t thi s fea ture. I 
imported a sports car im
age into Live Picture. Af
ter just three brush srrokes 
and 30 seconds of work, I 
was abl e to di stort the 
car's shape significantl y. 

Varying the transparency of layers can produce interesting artistic I ap pli ed tWO ve rti ca I 
effects. This image was created by overlaying tile black-and-white photo brush strokes of the diston 
over the otherwise identical color version. using an air brush featu re to mask to the front bum per 
blur the car. and then increasing the transparency in front of the and to the middle of the 
subjects to 100 percent. rear wheel. The speed of 
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the origin al co lor image imported fro m 
the CD, and layers ca lled "Blur the Car," 
"Girls Blk & Wht," and "Background." I 
added the "Blur the Car" laye r to try to 
defi ne the ou tline of the . ubject. more 
vividly by reducing the clarity of the oth
er objects, namely the car. The ''Girl s Blk 
& Wht" layer sta1ted out as a monochrome 
version of the original image. After I added 
transparency in the regions around the sub
jects' bodies, the original color image stait
ed to peek through. Changing the trans
parency on the fo reground subjects to I 00 
percent and on the background subjects to 
40 percent and 60 percent, respecti vely, 
rounded out the composi ti on. The process 
from start to linish took I 0 minutes, mo t 
of which was spent th inking. 

A Unique Air Brush 
I applied tra nsparency wi th the air brush, 
which is the most useful tool introduced by 
Li ve Picture. The air brus h generates a 
conceriu-ated central stream and an area of 
·'spray" that has a reduced effect as the 
distance from the center increases. I was 
not too careful brushing around the edges 
of the subjects-you can find defects if 
you look closely. 

You can use the air brush to spray every 
effect in a Li ve Picture compos ition. You 
can air-brush paim, of course, but you can 
also "brush" unsharp mask, radi al blur, 
transparency. or colori zation. Every im
age editor need a feature li ke thi s. lt is 
such an obvious concept, and it makes an 
artist's job so much easier. 

Take, for example, the 

application, or brush pressure. determined 
the effect ' radius of action. 

I could also unbrush this effect By light
ly brushing over the distoned area (wi th the 
era. e fu nction). I made the vehic le's orig
inal shape graduall y reappear. Brushing 
reduced the distortion's intensity. eventu
ally returning the car to its origina l out
line. l tried the Gaussian blur effect , which 
also could be removed, incrementally, by 
brushing with the era. er. By allowing you 
to spray an effect into your composition 
and spray the erasure, FITS has added a 
new dimension to artistic creati vity. 

Safe at Any Speed 
In a direc t compari son with Adobe Pho
toshop 3.0. which also added both layer
ing and layer tra nsparency, the speed ad
vantage that its IVUE technology brings 
to Li ve Picture are starkly apparen t. Pho
to hop 3.0 uses a few tricks to speed up 
th e way it di plays layer , bu t its re
drawi ng speed drop. noticeably as you 
add layers. If your images are relatively 
small , and you have a lot of RAM in your 
Mac intos h. th en 
Photoshop may be 
a better choice than 
Li ve Pi cture. O n 
the other hand. you 
will lose the unique 
creati ve fea tures of 
Li ve Picture, such 
as the abi lity to air 
brush your effects. 

About the Product 

Live Picture 1.5 .... .... .$3995 
HSC Software 
6303 Carpinteria Ave. 
Carpinteria CA 93013 
(805) 566-6200 
fa~ (805) 566-6385 
Circle 1012 on Inquiry Card. 

Li ve Picture worked well on my Power 
Mac 8100/80-almost too well. The edi
tor, in fact , performed much faster than I 
needed. Screen redraws were so fast I found 
the machine pac ing me : it was always fin
i hed with its work before I was ready to 
give it another command. 

Severa l co mpa ni es supp ly nctwork
based FITS RIPs, but because even com
plex images arc RJPed on the Power Mac 
in just a few minutes, I expect that it will 
run acceptably fas t on a network. I did not 
test Li ve Picture on a network. however. 

Live Picture 1.5 is not just another im
age-ed iting program. It can do things that 
no other ed iting program can. Wh ile its 
techn ical underpinn ings (!VUE and FITS) 
are certai nly innovative. l ' ll always value 
Live Picture fo r its easy-to-u, especial ef
fects. The price may seem high to the am
ateur electronic artist. but it is a must-have 
for any professional. • 

Trel'Or Marshall is a Hn'E co11.rnlti11g editor. /-le 
ca11 be reached 011 the /111eme1wtremr@y1rc.co111 
or 011 BIX as 1111arsha//. 

mailto:111eme1wtremr@y1rc.co111
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Apple's Workgroup Server 9150 

BYTE peel s the skin off another Appia-this time it' s the high-end 

Powe r P C-bas e d Workgroup Server 9150 

RAYMOND GA COTE 

T he Apple Workgroup Server 9 150 
is the high-end of a trio of Power
PC-ba ed servers fro m Apple. All 

three systems are available with Apple
Share 4.0.2 installed. Setting up the serv
er con. ists ole ly of unpacking the sys
tem, plugg ing in the appropriate Ethernet 
converte r (e.g., thin wi re, twisted pai r, or 
token ri ng) , turn ing on the system, and 
enteri ng the initi al admin istra tion pass
word . 

A quick look at the sy tern' s capabilities 
and Apple ' s marketi ng li tera tu re would 
have you beli eving that the Server 9 150 
is a replace ment fo r the prev ious high
end machine, the Workgroup Server 95. 
Thi s is not the case. T he Server 95 is a 
Uni x- based 68040 system with a tuned 
version of App leShare that take advan
tage of the preempti ve mu ltitasking capa
bi lities of U ni x. Apple still intends the 
Server 95 to be the high-end choice for 
people who need max imum th roughput 
in a fi le server. 

The Server 9 150' . advantage over the 
Server 95 lies in pure computational speed. 
The syste m's 80-MHz CPU, 32-KB on
chip processor cache, and 5 12 KB of sec
ondary cache combine to produce Apple ' s 
most computat ionall y powerfu l system. 
All thi power would be wasted if it were 
used simply to hare fi les among u ers, so 
Apple has positioned the Server 9 150 as an 
application server. 

An application server provides access 
to computational services, rather than sole
ly to shared fi les and raw data. A database 
server, which manipu lates and filters large 
amounts of data before handing off the re
ults to the c lient computer, is the tradi

tional use for such servers. However, an 
application server can provide a variety of 
services, including automatic catalogi ng 
prepress color ·eparation, prin ting, and 
communicati ons (fax). 

System Specifics 
The Server 9 150 is hou ed in a full-size 
towe r case. Aro und the bac k are two 
RCA-style phono connectors for stereo 
sound input , as well as the standard set 
of Macintosh connectors: monitor; Ether

ne t , SCSI , mode m, a nd 
ptinter ports; a sing le Ap
ple Desktop Bus port; and 
microphone and extern al 
speaker j ac ks. The high
speed GeoPort ports for a 
modem and printer are ca
pable of maintaining 230.4
Kbp throughput. 

The Server 9 150 has two 
SCSI buses. All the internal 
SCSI dev ices are connect
ed to the first SCSI bus· the 
second bus leads to both ex
te rn al a nd inte rn a l SCS I 
connectors. Removing the 
s ide cover of the Server 
9 150 ' s ca e reveals a well
packed interior. Starting at 
the top are bays for as many 
as five 3X-inch drives. T he 
standard confi guration pro- The Apple Workgroup Server 9150 provides bays for as many as five 

vides two I-GB drives in SCSI hard drives, a CD·ROM drive , and a DAT drive. A second, 
externa l SCSI bus lets you connect an additional seven hard drives 

th e two lowes t bays. T he outside the tower. 
doubl e-s peed CD-ROM 
drive and tape backup DAT (digita l au fragility of memory, you are better off re
diotape) dri ve are mounted just above the moving the power supply to get at the slots. 
dri ve bays. The review unit 's single fl op Of course, you must remove the drive bay 
py dri ve is positioned about one-third of before you can remove tl1e power supply. 
the way fro m the bottom of the case. The placement of the internal connector 

The power suppl y and fa n consume for the second SCSI bus behind the power 
about one-third of the central portion of supply presents one further hassle. 
the case. 1l1e primary cooling airflow starts 
at the back of the case, i pulled through System Software 
the tightly packed d1ive bay, over the eight The Server 9 150 runs the standard Pow
memory slots, and then out through the erPC version of System 7 release 7.2; you 
power supply. A second, smaJler flow of may have ApplcShare 4.0.2 installed at 
ai r comes in over the four NuBus expan the factory. A PowerPC version of Retro
sion slots. Significantly, the PowerPC pro spect Remote provides archival backup on 
cesso r itse lf is not in the direct path of the DAT drive. 
either air current; the chip runs cool enough Apple is promising a software-only ver
to get by with just a heat sink . sion of RAID that provides RAID 0 (di sk 

Reaching the hard drives is a simple mirroring) and RAID I (disk striping) and 
matter of removing a few screws and slid should offer additional improvements in 
ing out the mounting bracket. The NuBus performance or data integrity. This soft
expansion area i al o readi ly accessible, as ware was not avai lable at the Lime the tests 
is the single PDS (Proces or Direct Slot) were conducted. 
located adjacent to the NuBus connectors. 
For some reason, though, Apple has a habit The Test Applications 
of blocking access to RAM slots. ln this Because Apple has positioned the Server 
case, the RAM expansion slots reside just 9 150 as an application server rather than a 
behind the edge of the power supply. You fi le server I concentrated on evaluating 
might be te mpted to try wedging yo ur the speed of the available native-mode ap
hands in there, but, given the cost and plications. Over a dozen companies have 
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The Workgroup Server 9150's internal layout allows quick and easy access:io dri\i'es and the 

NuBus expansion area. but the RAM expansion slots are hidden behind !J1e power supply, which 

you must remove when adding more memory to the base system. 

announced the release or imminent relea e 
of applications that take advantage of the 
Server 9150. These include such diver e 
applicati ons as 4D Server. a new multi
user relea e of the 4 th Dimension data
base: a work-flow server from Quark; and 
an automated software distribution system 
from Wave Research. 

For these tests, I ran severa l applica
tions that are available for both 68K-based 
processors and PowerPCs. I also ran pre
liminary vers ions of the new BYTE cross
platform benchmarks. The test 68K serv
e r was a 33-MHz Workgroup Server 80 
with 8 MB of RAM and a I-GB hard drive 
running System 7. I. The Server 9 150 had 
16 MB of RAM and two I-GB hard drives. 
The table "'Performance Resu lts" summa
rizes the test results. I used the following 
products during tes ting: 

• A beta version of AC! US' 4D 
Server, a native PowerPC version of the 
tandard 4th Dimension 68K server. 

A lthough in forma l testing indicated that 
the Powe rPC version is. not su rpris ingly, 
significa ntly faster than l11e 68K version , 
the fina l numbers are not included in the 
results, because, at test time, the 
software was still in beta form. 4D 

erver should be shippi ng by the time 
you read this review. 
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• C umulus PowerPro . an image
cata loging and -retrieval system from 
Canto Software. The server can create or 
extract llrnmbnails from almost any 
image format. It combine a clean. 
s imple user interface wi th a quick searc h 
eng ine, a hierarchical keyword structure, 
and a drag-and-drop inte1face. C umulus 
PowerPro also le ts you p1i nt selected 
images directly from the server. During 
testing, I loaded and cataloged the . ame 
1289 images on the 68K vers ion and the 
PowerPC vers ion. The 68K ver ion 
needed an average of 5.7 seconds per 
image. The PowerPC version required 
2.4 seconds per image-a performance 
increase of 133 percent. 

• Filemaker Pro from Clari , a popular 
Macintosh database system. Although it 
has long provided the abi lity for multiple 
users to access a si ng le da tabase via a 
network, earl ier implementati ons were 
s low and moved lot of data over the 
wire. Claris has introduced a server 
version of the prod uct. which. combined 
with Filemaker 2. 1 v3 , provides greatl y 
enhanced multiuser access. As many 
as l 00 u ers can connect to a server 
s imultaneous ly. More important, sorts 
and searches can now take place o n the 
server; before, the c li ent did much of 
the work. 

The firs t Filemaker benchmark test was 
a multi field search of a 32-MB file (the 
maxi mum file size a llowed) contai ning 
2068 records. The 68K-based Server 80 
completed the tes t in 8 seconds, while the 
Server 9 150 crossed the finish line in 5 
seconds. A econd test required obtain
ing a grand total of a se1ies of lloating
point numbers in the 2068 records . The 
Server 80 completed thi task in 87 ec 
onds, and th e Server 9 150 req uired 52 
seconds. For these two tasks, the Server 
9 l50 was at least 60 percent qui cker than 
the Serve r 80. 

The last series of tests consis ted of run
ning a late-beta version of BYTE' s new 
cross-platform benchmarks. T hese new 
benc hmarks tes t s imple algori th mic op
era ti ons, su h as so rting nu mber. a nd 
strings . and evaluate real-wo rl d perfor
mance wi th such tests as a Fourier tran s
form and a neura l network back-propa
gation routine. The results varied widely, 
with one test actually showing a decrease 
in performance on the Server 9 150, while 
so lvi ng a linear-equation algorithm im
proved by a factor of 13. Although peed 
improvements are always dependent on 
the applicat ion that you use, the approx
imate ly 400 percent overall improvement 
shown in these tes ts indi ca tes that native 

About the Products 
Workgroup Server 9150 (with an 80.MHz 
PowerPC 601, 51.2 'KB of secondary processor 
cache. 16 MB of RAM. two 1-GB hard drives, a 
DAT drive, a CD-ROM drive, Retrospect Remote 
backup software. and RAID software) ......$9229 
(with AppleShate 4.0.2 installed) ... ....... $10.269 

Workgroup Server 8150 (with an 80·MHz 
PowerPC 601 processor, 256 KB of secondary 
processor cache, 16 MB of RAM , Ethernet. 
a double-speed CD-ROM drive, room for a 
single l •GB hard drive, an internal DDS-2 
DAT drive, and one SCSI bus) .............. ..... $7459 
(with AppleShare 4.0.2 lnstalled) ............. 58499 

Workgroup Server 6150 (with a 60-MHz 
PowerPC 601 processor, 256 KB of second· 
level processor cache, 8 MB of RAM, Ethernet, 
an internal 500.MB hafd drive, a double·speed 
CO.ROM drive, a floppy drive. and AppleShare 
4 .0 .2 lnstalled) ............................ ...............$42.1.9 


'. 
Apple Computer, Inc. 
1 Infinite Loop 
Cupertino. CA 95014 
(800) 795-1000 
(408) 99&1010 
fax: (800) 462-4396 
Circle 1011 on Inquiry card. 



$49.95 U.S.A. 
ISBN 0-07-88 1992-X 

Master 
CIC++ 
with the Master: 
Herbert Schildt 

Find out what millions of people already 

know-Herb Schildt is THE author to 

turn to for C and C++ programming 

information and insights. For more than 

ten years, his uncompromising style and 

attention to detail have produced 

numerous best-sellers that have set the 

standard by which other programming 

books are judged. With his straight

forward approach, Herb Schildt will have 

Schildt's Windows 95 you getting the most from CIC++ in 
Programming in C and C++ 

record time . Whether you 're a
The best way for programmers to make 

a smooth t ransition to Windows 95 with newcomer to C, moving up to C++, 

special t ips for porting from Windows 3. I . 


or an experienced programmer, Herbby Herbert Schildt 

$29.95 U.S.A.. ISBN: 0·07-882081-2. Available 12/94 Schildt has written a book for you. 


Also avai lable 
by Herbert Schildt 
with co-authors 
Chris H. Pappas and 
W illiam H. Murray, Ill: 

~I Osborne 
Windows 
Programming 
Serles 
Volume I: 

C++from the Teach Yourself C, Teach YourselfC++, The Annotated Programming
Ground Up Second Edition Second Edition ANSI C Standard Fundamentals 
Learn C ++ without a Everything you need to Go bilingual! If you Do it right! No OC+ + $39.95 U.S.A. 
background in C-this ISBN 0-07-881990-3know to program in C. already know C. this programmer should be 
book shows you how. in short. easy-to-under book is the ideal way to without a copy of the Volume 2: 
Covers all aspects of C stand lessons. learn C ++. A great standard. Schildt General Purpose 
aryd C++ in one com by Herbert Schildt companion to Teach demystifies it with clear API Functlons 
plete volume. $24.95 U.S.A. YourselfC. explanations, tips. and $49.95 U.S.A. 

by Herbert Schildt ISBN 0-07-881991- 1 ISBN: 0-07-882011 - 1 • by Herbert Schildt warnings. 
$27.95 U.S.A. $24.95 U.S.A. by Herbert Schildt Volume 3: 
ISBN: 0-07-88 1969-5 Special PurposeISBN: 0-07-882025- 1 $39.95 U.S.A. 

API FunctionsISBN: 0-07-881952-0 

. I 

Available now at your local book and computer stores or 
call 1-800-822-81 SS any time. Mention key code SFC4BYS 
and use your American Express, VISA, Discover, or Mastercard. 
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We've Made It 
Perfectly

Clear. 
The most advanced, innovative and 

best sounding digital audio boards 
come from Antex. That's why they're 

preferred by OEMs and integrators 
worldwide for broadcast, record ing and 

multimedia applications. 

• • Multiple compression formats - ISO/MPEGIMUSICAM, 

':f!'" Dolby AC-2, CD-ROM XA, MS ADPCM, IMA 

• AES/EBU/SPDIF Digital 1/0 

• Programmable floating point DSP 

• Onboard EEPROM for software security 

• 16-bi t stereo, 64x oversampling Sigma Delta 

• Higl1-level DOS/Windows drivers rim 
• Dual-device and multiple adapters digikll 
• Wavetable synthesis 

• SCSI/ MIDI interfaces AUDIO 
The difference is clear. 

800/ 338-4231 • 310/ 532·3092 • FAX 310/ 532·8509 
16100 Soulh Figueroa Street, Gardena, California USA 90248 

SIMPLY 

THE BEST RESOURCE 

FOR DIRECT BUYERS! 


Use BYfE's fast, convenient card deck to find the best deals on 
computer products and services. Each mailing is loaded with 
essential hardware and software product information for making 
purchases direct from the manufacturer - and it's absolutelyfree! 

The BYTE Deck is your #l resource for: 
• CD-ROM • Networking 

• Multimedia • Windows and More! 

The next edition of the BYTE Deck mailing will arrive in your 
mailbox soon. Don't miss it! 

Advertisers: Call Susan Rastellini todayat (603) 924-2596 
or fax your order to (603) 924-2683 
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PERFORMANCE RESULTS 

These resu lts show the relative speed in

crease provided by the PowerPC 601·based 

Workgroup Server 9150 over the Motorola 

68K-based Workgrou p Server 80. Figures 

include relative speed ratings for both ap

plications and benchmark tests. The BYTE 

benchmark integer index figure is the geo

metric mean of the following tests : nu

meric sort, string sort, bit-field operations, 

floating-point emulation, assignment al 
gorithm, IDEA (International Data Encryption 
Algorithm), and Huffman compression. The 
floating-point index figure is the geomet
ric mean of the Fourier coefficients calcu 
lation. neural network simulation, and LUD 
(lower and upper decomposition). The tests 
were compiled using Metrowerks Code 
Warrior CW4. 

The BYTE tests are beta versions. and 
the resu lts are therefo re preliminary. If 
BYTE finds a signi fica nt change between 
the se resu lts and those obtained when 
the benchmarks are in thei r final form , the 
magazine wi ll publish an update. 

TEST 	 PERFORMANCE 
INCREASE' 

Filemaker search 	 1.6 

Filemaker summation 	 1.7 

Canto image cataloging 	 2.4 

BYTE BENCHMARKS 

68K-BASED 
WORKCROUP 
SERVER 80 
INDEX 

POWERPC-BASED 
WORKGROUP 
SERVER 9150 
INDEX 

Integer .22 .77 

Floating-point .04 .22 

• Figures Indicate lhe performance increase of the 
Workgroup Server 9150 over the Worl<group Server 80. 

applications wil l get a signi ficant boo t 
on the Server 9 150. 

The PowerPC Today 
Apple has significantly raised the perfor
mance of its server offering with the in
u·oduction of its PowerPC 60 I-based work
group se rvers. such as th e Server 9 150 . 
Allhough bigger and quicker machines are 
a lways pro mi ed in the near fut ure, the 
performance increase offered by the Serv
er 9 150 over previous 68 K-based servers 
provides good reason to select a Power
PC solut ion today. Apple ' s top-of- the- line 
PowerPC platform is a. o lid powerhouse 
ready to perfo rm immed iate ly. • 

Ray111011d GA lite is a BYTE cu11.rn!ti11g editor 
and l'ice president of prod11c1 deve!op111e111 for 
Appropriate Sol11tio11s. Inc. IPeterborougli. NH). 
You can reach him 0 11 the l111eme1 al rgacote n 

apsol.co111 or011 BIX as "rgaco1e. '' 
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Prograph CPX: Purely Visual 

Visual programming to the extreme: no hand-typed code, no waiting 

RAYMOND GA COTE 

P rograph CPX from Prograph In 
ternational of Ha lifax , Nova 
Scotia, is a pictorial develop

ment environment and application frame
work for the Macintosh. It suppo11s custom 
extensions and provides optional support 
for communicating wit h corporate data
bases. The Prograph environment consists 
of several major subsystems: an interpre
tive development environmen t and de
bugger, an ABC (App lication Builder 
Class) framework, and a separate compi l
er fo r creating stand-alone executab les. 

Prograph is object-oriented and data
flow driven, with a dynamjc development 
environment. The publishers claim it will 

slash hundred of hours off your de
velopment time. And it will soon be 
ava ilable on platforms other than the 
Macintosh (see the text box "Cross
ing Platfo1ms"). Th is product sure has 
all the right buzzwords, but can it de
liver on its promises? 

What a Pretty OODL 
Object-oriented programming is such a 
common concept these days that I won ' t 
belabor the point except to say that Pro
graph, like SmallTaik, really is object-ori
ented. Everything is an object. This pro
vides a great deal of flexibility, such as 
the ability to identify object types at run 
time and make decisions based on the type. 

Such a true object-oriented approach 
has the potential of adding significant pro
cessi ng overhead to any application. In 
practical terms, this does not seem to be a 
major liabi lity on modem machines. I ran 
the Prograph development envi ronment 
on a Macintosh 9150 Power PC Work
group Server, a PowerBook 540, and an 
o ld Maci ntosh llci. Although the inter
pretive development environment can be a 
bit sluggish at times, the final compil ed 
executab les run satisfactori ly. 

The concept of a dynamic development 
environment is not new-SmallTalk being 
the classic example-but it is sti ll fai rly 
ra re. Jn a dynamic development environ
ment, everything, including the executing 
program, is available fo r examination and 
modification. This means that you can take 
an application and change its underlying 
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section can contain a set of universal methods. 

persistent objects, and classes. Classes consist 

of attributes (local variables) and methods. 

tm lm 
moat" .n all 

code, window layouts, and even class hi
erarchies while the program i executing 
and immediately see how the changes al
ter the program' s behavior. 

If the integrated debugger pops up with 
an error, you can examine the problem, 
modify or rewrite the method exhibiting 
the problem and then continue execution 
stai1ing from where your changes alter the 
possible flow of execution. You can even 
write your programs in a top-down fashion 
without defining the lower levels of func
tionality until the program is running. The 
debugger simply states that you are ac
cessing a method or attribute that has not 
yet been defined and asks if you want to 
defi ne it now. 

Where Has All the Data Gone? 
Perhaps one of the most rufficult concepts 
to grasp in Prograph is that the basic pro
gram execution fo llows a data-flow mod
el. Data-flow languages provide little con
tro l over the order in which sections of a 
program are executed. And, truth be told, 
you usually don ' t care about the execu
tion order. If a low-level primjtive requires 
three parameters, the primitive executes 
as soon as the three parameters are avail 
able, regardless of what else needs to be 

completed. Although this concept is fairly 
foreign to most C and C++ programmers, 
it is a convenient way of envisioning pro
gram execution . Simply take a piece of 
data and fo llow it around your program. 

In real-world applications, some opera
tions must take place in a specific order 
(e.g., update a database entry before read
ing it from another part of the program), 
and Prograph imposes execution order 
through the use of synchro links. But even 
with synch ro links, Prograph does not 
guarantee that one operation will occur 
immediately after another, only that the 
second operation will occur after the first. 

Although thi s is the first data-flow lan
guage I' ve used, I became comfortable with 
thinkjng in terms of data flow after a day or 
two of using Prograph. You ' ll probably 
fi nd the data-flow concept easier to grasp 
than your first attempts at learn ing C++. 

Who Needs Pictures? 
The overwhelming first impression of Pro
graph is that of either a CASE or a drawing 
tool. Everything is visual. Projects are 
composed of sections, which are composed 
of uni versa l procedures, persistent data 
objects, and methods (see the screen 
above). Methods, in turn, are composed 
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of cases, which, in turn, contain the actu
al code (see the screen on the right). All the 
elements at each level are represented by 
pictures. At no point in Prograph will you 
open up a large text window and start writ
ing the "real" code. The real code is created 
by placing a se t of built-in (or user-de
fined) primitives onto a methods window 
and then drawing lines to Link these pic
tures together to form a program. 

Being from the old school of program
ming (I' ll happily regale you with tales of 
paper tape and punch cards), this is about 
as far removed from traditional program
ming as I can get. Where 's the text? How 
do I see the overa ll program flow? And 
how does all thi s picture stuff work, any
way? Don' t assume that just because Pro
graph is based entirely on pictures that it is 
simple, intuitive, or a toy ; it is none of 
these. What it is, is consistent, powerful , 
and expressive. 

Over the years, I have tried a number 
of picture-based development environ
ments and CASE too ls, many of which 
claimed they would simplify my develop
ment environment. Many of these lOols 
were just collections of pretty icons that 
contained ordinary traditional code. Pro-

graph is different from Controls Info Windows EHef; Jool1 

any other tool I've used. Em 1: 1..slmRJM/ e hoose.occo.unl 

It provides a language 
as ri ch and complex as 
SmallTalk or C++ but 
in pictures, not words. 

Drawing on Experience 
The fust thing you must 
do after installing Pro
graph is work through 
the tutorial . Otherwise, 
you' ll just be frustrated 
by the experience. Pro
graph is loaded with op
tion s. You ca n cli c k, 
double-click, command immmmmmmmmmm. Defining a simple 
c I ick, and option-drag 
command-click to perform an operation. 
Clicking on the left or right side of an icon 
produces different actions. There are even 
multiple controls with various options 
tucked into the title bar ofseveral windows. 

It sounds complicated when you first 
read through it, and indeed, it remains so 
for the first few hours. You ' ll quickly find, 
however, that what Prograph lacks in sim
pli c ity it makes up for in consistency. 
Command-clicking always performs the 

Crossing Platforms 

As a professional software developer, I find it difficult to recommend any soft

ware developmenttool that is not available on more than one major comput
ing platform. Although Prograph CPX bas a 1.0 release number on it, Prograph has 
been available on the Macintosh for several years. Now, with its 'professional" ver
sion, Prograph International js prepared to move off the Macintosh . . 

According to product manager "fylark Szpakowski, Prograph wi]l be shipped 
for the Windows platform during the first quarter of 1995. A Unix version is also 
in tbe works, but exact release dates are not yet available. A Power Macintosh ver
sion should be available by the time you read thls. . 

Pr.ograph is a 32-bit development system and will require a 32-bit opei:ating_ 
system for developing and running the final executable. The initi~ target. devel
opment environment will be Windows NT and Windows 95 when it is available. 
The programs you create with Prograpb will ·aJso be.able to ruri cinder Windows 3.1 
>Vith the Win 32s extensions. 

Ptograph International appears to be taking a reasonable approach to cross
platform compatibility. It is not attempting to maintain 100 percent cornpatibil.ity 
with the low-level Macintosh-s~yle calls in the current Prograph. Rather, the com
patibility level is.focused on the ABC class library and as many of the lower
level Prograph primitives as make sense. A platform-specific layer of primitives 
will provide full access to the Windows APJ, just a$ Macintosh users have full ac
cess to· the Mac Toolbox. 

Mr. Szpakow ki notes that Prograph 's built-in database capability will be avail
able across platforms, with the ability of sharing the resulting files among Mac, Win
dows, and Unix applications. In addition, access to external database systems 
through ODBC (Open Database Connectivity) will be identical on the Mac and 
under Windows. 

Prograph CPX method 

visually.same type of action, 
as does double

clicking the left side versus the right side of 

an icon (the left side creates things, and 

the right side provides a list of preexist

ing things, such as methods). 


Intuiti ve is probably the last word I 
would choose to describe Prograph. With
out the tutori al, you' ll never be able to fig
ure out how to perform even the simplest 
operations. This is not a critici sm of the 
product. After all, how intuitive did you 
find C or C++ to be the first time you tried 
to learn it? 

Prograph is a complex and powerful 
tool that requires a serious investment in 
time and effort. After working with Pro
graph for about a week, I feel comfortable 
building some simple one- and two-win
dow forms and working with some data
bases . It will probably take another two 
or three weeks before I can stop referring 
to the reference guide every 5 minutes. 
However, three to four weeks to become 
comfortable with a new language is not a 
large in vestment of time. 

Leaming ABC 
No deve lopment environment today is 
complete wi thout its own class library or 
framework. Prograph provides the ABCs 
and ABEs (Application Builder Editors). 
Every application contains a single in
stance of the application class. Applica
tions, in turn, are composed of menu , win
dow, and document classes. 

Building the user interface consists of 
creating a set of menus and windows, as
sociating behaviors with the menu items 
and the window control elements. You can 
define behaviors for each event th at is 
appropriate for a particular control item 
(e.g., double-click , key-down, update, and 
others) . The object editors also let you 
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NSTL's compatib ility and interoperability tests are the most rigorous in the indus try. So whe n you 


see our Seal. you know the compute r products you 're buying will be compatible. 


The following c omputer products* have rece ntly earned the NSTL S eal. 


OATATECH Enterprises Co. Ltd. 
DSN-3348C Notebook 

Digital Equipment International Ltd. 
Celebns 560 System 

Arima Computer Corp. 
Compoct.Note CN486 Notebook 

Rncom Computer Products, Inc. 
MB 11 7 Token Ring Switchable ISA Adapter 
M8 t t9 Token R;,,g Switd>OOle ISA Adapter 
MS 116 Token Ang Switchable MC Adapter 
MS118 Token Ring St.m:hable MC Adapter 

LONGSHINE Electronics Corp. 
32-Bct PO Ethernet LAN Qrd 

GVC Corporation 
Ethernet Pocket Adapter 

KYE Systems Corp. 
New Pocket Elhemet Adapter 
Jumper & Jumperless f\£2000 
~tiileCaro 

Microstnr Computer Corp. 
Not.Star NP-663 Notebook 

Philips Bectronics lndustrio9 
PCM 1000 System 

Standard Micro Systems 
SMC TokenCard E!rte Master32 <EISAl 
SMC T okenCard Bote ClSA> 

Veridnta Electronics Inc. 
GemPowcr 486050U Notebook 

Cyrix Corporation 
Aus11n 4860)(/2 50 

Artdex Comptrtxw Corp. 
ADX-5666 Notebook 

CLEVOCo. 
Clevo 7SOOA Notebook 

Texas Instruments 
Token l..Jle Manufactur'ng Krt 


of OSF TR CarUs 


For m ore informatio n about the NSTL S eal and what it takes to earn it. call 


800-220-NSTL or C61 Q) 941 -9600. It's the first s tep toward a long and healthy relationsh ip. 


• AJI brand or product names mentioned are trademarks or registered trademarks of their respective holcers. 

Plymouth Corporate Center • 625 R10ge Poke • Conshohocken. PA 19428 • Fax: 610-94 I ·9952 • NSTL is a dMS1on ol McGraw-Hi ll . Inc. 
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define Bal loon Help text items. 
Editors are provided for each of the con

trol item types. You can define new editor 
Lypes fo r new controls. The tutorial shows 
how to define a new chart control that has 
its own editor. 

The ABC library is rich and expressive; 
as ide from the usual window and menu 
control elements you expect to see in any 
framework, you ' 11 also find clas:es fo r 
printing, delayed tasks, font contro l, color 
and image manipul at ion, database access, 
image dragging, and rubber banding. The 
interactive development environment was 
built using the ABC library and is an ex
cellent demonstration of the library's ca
pabilities. 

At the other extreme to the ABC library 
is the set of medium- and low-level prim
itives. Here you'll find functional ity from 
simple bit and string manipu lations to se
rial -port contro l, AppleEvent interfaces, 
AppleTalk, QuickTime, and a full set of 
Macintosh Toolbox primitives up through 
System 7.1. Using the built-in extension 
capabi lity, it is fairly easy to add support 
for new Toolbox functionality. such as the 
Drag and Drop or Speech managers avail
able in System 7.5 . 

Extensibility 
One problem with nonmainstream devel 
opment environments is determining what 
to do with all your old code. Prograph pro
vides two so lutions to this problem. You 
can create new primitive functions, or you 

Prograph CPX ... .... ...... ................................ 5695 

(includes 90 days of free technical support) 

lnterappllcatlon Communications 

Toolklt .......... .. .. ................................. ........... $99 


Charting Objects ........................... .... ........... 599 


Visual Effects Manager ........................... $149 


C Tool {for creating ex.tensions) ........ ...... .. .S199 


Communications Toolbox ....... ................ . $299 


SQL/DAL lnterface .... ... ... ......... ........ ...... ...$999 

(includes 10 deployment seats; >10: 
$75 per seat} 

Oracle Interface ..... ....................... .... ......... $999 

(includes 10 deployment seats; >10: 
$75 per seat) 

Sybase Interface ...... ....... .......................... $999 

(Includes 10 deployment sears; >10: 
$75 per sear} 

SNA gateway .................... ....... ................. $9950 

(> 50 seats: $100 per sear) 

PDN (Prograph Developer Network) 
(subscription includes three CDs per 
year plus technical support) 

PON/ Bronze ... ................................$399 per year 
E-mail support 

can simply treat your old code as an ex
tension. 

Creating a new primitive requires you to 
take the ex isting source code and encap
sulate it in a wrapper that provides acces 
to the Prograph internal structures, uch 
as objects, suings, and li sts. Primiti ves can 
also communicate with the interpretive en
vironment to provide error condition . 

Most of the primitives provided in the 
Prograph environment are written in 
Symantec C. Primitives can be written us
ing either Symantec's Think or App le's 
MPW C compi lers. Sample MPW and 
Symantec projects are provided, which 
you can modify to fit your own needs. 
Writing new primitives may require you to 
significantly alter your ex isting code to 
take full advantage of the Prograph struc
tures, but it provides the tightest coupling 
of the environment with your old code. 

Ex tensions are usefu l for including 
large amounts of ex isting C or Pascal code 
in your Prograph environment. To create 
an ex tension, you first create a standard 
Symantec Think or MPW code library. 
You then run this library through the C 
or Pasca l Interface Tool for Prograph to 
produce a package. You copy the pack
age into an Extensions fo lder on the Mac
in tosh, where it is immediately available 
for use within Prograph. Although Ex
tensions are not as tighLly in tegrated into 
the Prograph development environment 
as Primitives (e.g., you would not use Pro
graph nati ve data structures), they arc a 

PON/Sliver ........ .. ...................... ..... $999 per year 
E-mail and voice support: 
48-hour response 

PDN/ Gold ................................. .. ... $1499 per year 
E-mail and voice support; 
24-hour response 

U.S. Sales Office: 

Prograph International, Inc. 

447 Battery St. 

San Francisco. CA 94111 

(800) 927-4847 

rax: (415) 391-3942 

Circle 1001 on Inquiry Can!. 


Internet: info@prograph.com or 
sales@prograph.com 
Newsgroup: comp. lang.prograph 

AOL: prographer 
Use keyword Prograph to access the Prograph 
Forum 
Applelink: prograph.sls or prograph.spt 
Prograph folder in the Third Parties folder 
CompuServe: 73300,3460 
GO MACDEV, topic Object-Oriented 
Prograph FirstClass BBS: (902) 455-6616 

quick and convenient way to gain access 
to lots of existing code. 

Building Applications 
Prograph ship with both an interpreter 
and a compiler. After your final applicmion 
is developed and debugged in the Inter
pretive environmem, you start up the com
piler lo create the final double-clickable 
app licati on. 

The compiler has a minimal interface. 
Beyond letting you set some app li cation 
specifics-the Fi nder lD, heap size, and 
vari ous system flags-it simply compi les 
the application . If the compiler finds an 
error, such a. an undefined method, it flags 
the error and provides you with the option 
of switching to the interpreter environ
ment to fix the problem. Be prepared with 
lots of RAM if you have both the compil 
er and inte rpreter runni ng at the same 
time-each requires about 7 MB . 

The resulting applications run notice
ably quicker than in the interpretive envi
ronment. They are also significantly small 
er. Whereas the development envi ronment 
require about 7 MB, the smallest appli 
cation size appears to be around 512 KB 
when using the ABC fram ework . One 
sample program that manipu lates images, 
performs database acces , and provide. 
several data-entry screens required around 
700 KB and took 4.5 minutes to bui Id. As 
with most frameworks , the resulting exe
cutables seem too large fo r smal I. fre
quently used utilities. However, the 500
KB exec utabl e size is comparabl e to 
other frameworks . 

Conclusion 

Prograph CPX is a rich and powerful de

velopment environment. Once you become 

famili ar with the sy tem, its three-layered 

approach of framework. rich primitive set. 

and comprehensive set of low-level Tool

box call. provides the unbeatable expres

sive power of an abstract framework with 

the functionality of direct communication 

with the operating system. 


Coupled with the interpretive develop
ment envi ronmen t, thi s extensibility lets 
you quickly develop sophisticated appli
cati ons. The 1najor drawback to thi s envi
ronment is its availability on on ly a sin 
gle platform . but that shou ld be changing 
soon. • 

Raymond GA C61t' is a BYTE co 11.rn/t i11g editor 
mu/ l'ict• president of product de l'e/O/J11l e11t at 
Appropriate So /11tiu11s in Pete r/Joro11Mh. 1e1r 
Hampshire. He can he reached 011 the ln t1'm et at 
rgacote g apso/.cum or 011 BIX du "editors." 
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Powerful Presentations for Windows 

The top present ation programs f o r Windows concentrate on 

u s abili ty, but there' s plen ty o f p o wer under the hood 

SUSAN YEATON 

P
resentation packages he lp business 
presenters to create what was once 
the province of corporate a rt de

partment and outside consu lting firms: 
profes ional-l ooking overheads, s lides, 
handouts, and screen shows. Whether the 
program is used twice a year or once a 
week, time not spent on choo. ing com
plementary co lors and aligning text can 
be spent on a presentation 's content. Thus, 
the trend has been for these programs to 
stress usability features and make design 
choices fo r the user. 

This month, NSTL focuses on Windows 
presentation packages that fit the generaJ
business-use category-Chari ma, Har
vard Graphics, Lotu. Freelance Graphics, 
and Microsoft PowerPoint-rather than 
those that emphasize multimedia presen
tations. To fit this category, the programs 
must be broad-based, with extensive cha1t
ing (including organization chart. ), draw
ing capabilities, a built-in outliner that ac
cepts text created in other programs and 
reta ins the outline levels of that text, and 
slide-show features. 

NSTL did not include programs, . uch 
as Astound and Action , that appeal to the 
high-end multimedia user, because these 
programs are best compared in an issue 
dedicated to multimedia. For the same rea
son, NSTL did not include programs that 
emphasize drawing (e.g., CorelDraw) or 
charting (e.g., Stanford Graphics and Delta
Graph Professional) . Al so, the point up
grade of Asymetrix '. 
Compel still lacks an 
outliner and does not _O_VERVl....;..._EW ......, __;'--

providc the extensive 
c harting of the other 
programs chosen for 
thi review. 

Focus on Usability 
Because less technical 
users <u-e often required 
to build presentations, 
usability is an impor
tant component of thi s 
evaluation . To test usa
bility, NSTL convened 

*** 
**** 
**** 
**** 

Mlctoaoll PowerPolnt 

0.-•tflnclr--'-'-""'....~-QloC..___,... ... '.l'OI' ..... -.-...,...-....., 
(i] - • ......1a1..._., -
CDa-va~--. 
ma..-...."*"'
CD&1-ap111 
m-..~~"-CD111t1-IO~-"-·m--or·m.._......,...........,. ..__ 
(D-..yarm---....... 

NSTL recommends Microsoft PowerPoint as the best all-around Windows presentation program. It 's the 

easiest to learn and use. has the best quality. is fast. and has an extensive array of features. 

a panel of independent tester. who were 
not familiar with the programs and asked 
them to create and g ive a presentation that 
included several text cha1ts, data chart . . 
an organi za ti on chart, and clip art . They 
used each program' s outliner and added 
transition e ffects to an on-screen presen
tation. Tester. ran tutorials, consu lted man
uals and on-line help and u ed the learn
ing and use aids provided by the programs. 

Creating pages, or slides, is the core of 
the pre ent ation process. The testers cre
ated a seven-. lide presentation, with a va

--" -"---- -r -,----,---,---,.... ...,--...,----...,..---

• • • 
• • 
• • 

Outstanding 

**** Excellent 

*** Average 

** Below average 
4MB $395 * Poor 

4MB $495 .... Good

• Fair 

BMB $395 " Unacceptable 

Charisma 

Harvard Graphics 

• 
....3.0 

2.1 Lotus Freelance Graphics • 
Microsoft PowerPoint 4.0 • • 

riety or bullet. title, and data charts, and 
with clip an. They used both the outliner 
and the s lide editor to build the presenta
tion. After creating the entire presentation, 
the testers sw itched templates and con
centrated on making edits to the slides. 

All the programs have templates (a lso 
known as backgrounds or masters), which 
are basically slide backgrounds with a par
ticular " look." Color templates contain 
complementary colors that let you create 
professional-looking slides with no effort. 
You can alter templates to fit individual 
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PERFORMANCE 
All times are in seconds. 

CHARISMA HARVARD LOTUS FREELANCE MICROSOFT 
4.0 GRAPHICS 3.0 GRAPHICS 2.1 POWERPOINT 4.0 

Print black-and-white handouts 

Return-of-control 17.8 25.4 17.6 11 .3 

Page drop 117.1 154.3 162.7 95.3 


Screen redraw 

Switch to gradient background 8.4 2.8 1.0 15.8 

Go te next slide 8.7 10.8 7.2 7.6 


Switch views 

To sorter 13.7 13.9 8.4 1.0 
Bacl< 0.8 2.8 0.3 0.8 

Print color banilouts 

Return-cl-control 20.8 28.8 18.0 12.9 
Pagedrog 572.3 466.0 527.8 446.4 

needs and save them fo r fu ture use. 
Charisma asks you to choose the out

put med ium to determine page size and 
ori entation and appears to offer the same 
template li st despite the device that you 
choose. Harvard Graphi cs lets you pick 
any template regardless of the chosen out
pu t device but gives hint about which 
ones work best in each med ium. The same 
Freelance Graphics template can be used 
rega rdl ess or the out put med ium (e.g .. 
ove rhead. 35mm sl ide. or sc reen show). 
and the program wil l make the necessa ry 
adjustments to the slides. PowerPoint. on 
the other hand. separates its temp lates by 
ou tput device. 

Templates and the adoption of "click 
here" prompts by al l the tested programs 

eliminate the need for drawing placeholder 
boxes and take the guesswork out of cre
ating a presentation with a cohes ive look. 
Where the prompts appear on a given sli de 
is gove rn ed by the page layout chosen. 
Now offered by all the programs, page 
layou ts let you choose the type of slide 
you walll (e.g ., a title page, a bullet chart. 
or a pie chart). More-complex layouts in
clude two-column bullet charts and com
bination tex t and data-chart layouts. 

Electronic Consultants 
Even wi th dozens of attract ive templates 
and great page layouts , you somet imes 
need help organi zi ng your thoughts and 
figuring out which type or chart is best for 
the job. Harvard Graphics· and Power-

Highlights 
Strengths Limitations 

Charisma Specal drawing effects 

Only program with Gantt chart 
feature 

0nly TWAIN-compliant program 

Most diffic1.1lt to learn and use 

Limited workgroup features 

No organization chart feature 

Harvard Graphics G7eii1'8ci'Vi'Sorhelp, !jystem 

Conlerenr.ino fM\tlra_ 

Elltensive drawing effects with 
bundled Harvard FIX 

Lowest quality rating overall 

SmallSst number of templates and 
clip-art lltlrary 

Lotus Freelance Graphics Fast screen redraws 

Larg6St number of templates and 
transition effects 

Only program witfi automatic Ille 
backup 

Smallestnumber of outline levels 

No custom chan templates 

Restrieted placement of chart 
legends and titles 

Microso lt Powerpoint Fastest program overall 

Highest qualify score overall 

Only program with screen-show 
rehearsal reature 

One-level l:Jndo feature 

Cannot choose second color lor 
gradient 

Canoot have multiple pies on one 
chart 

Point· s new advisors and wizards are in
tended to get you by the impasse. Power
Poi nt ' s Aut.oConte nt Wizard lead. yo u 
through a choice of six common types of 
presentations (e.g., reco mmending a strat
egy or sell ing a product or idea). By choos
ing one and fil ling in some simple in fo r
mati on, such as a slide title and name, it 
becomes a presenta ti on in outline form 
with severa l slides created. You then re
place th e hint s with your own tex t, and 
you have; generated a presentation. 

Harvard Graphics ' Quick Presentations 
fea ture al so starts with a sample presen
tat ion based on one of seven themes, such 
as a marketing plan or a new-product pro
posal. You just pick a theme, and the slides 
are created, complete with titl es. bullets, 
and charts. Unfortunately, the tex t is of
ten too vague or short (e.g., "Marketing 
Mi x"), with no further in formati on given. 

Harvard Graphics' Quick Advice sys
tem. howeve r. is exce llent. In the dialog 
box for a new presentat ion. you not only 
can choose your template, layout , and out
put device. but you can receive helpful in
fo rmation on each possible choice, along 
with a thumbnail preview of each. For ex
ample, if you choose a scatter chart , the 
advisor explains when to use a scatter cha11 
and then describes and explai ns the op
ti ons ava il ab le for each type or scatt er 
chart. Best of all is the advisor that de 
scribes each template and includes a 
thumbnail or it nex t to its descripti on. 

Free lance Graph ics ' point release lacks 
the advanced help features offered by Har
vard Graphics and PowerPoint. Creating a 
presenlation requires dealing with two sim
ple dialog boxes: one for choosing a look, 
with thumbnail s and names of each tem
plate (SmartMaster) , and one for choos
ing a page layout. Freelance Graphics has 
an excellelll opti on fo r previewing each 
slide edit before you invoke a change. You 
can also preview changes to text attributes 
and chai1s, which can be a great aid tu pro
ducti vity. Mov ing or res izing Free lance 
Graphics· ''click here" prompts can affect 
all slides with the same page layout at 
once. or you can first unlink the edited 
slide so that changes affect on ly that slide. 

Chari sma docs less hand-holding than 
Harvard Graphics or PowerPoi nt in creat
ing a presentati on. so it 's a bit cl iflicult for 
a nonprofessional to use. As with Freelance 
Graphics, you pick a template and a page 
layout from Lhe li st and thumbnail. and the 
thu mbnai l is drawn with the backgrou nd 
you just selec ted. Once you choose tbese 
items, hints that are displayed on the status 
bar provide some guidance for worki ng 
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C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 
~ousands of progranuners have 

already discovered how to get dBASE, 
Fox Pro and Clipper compatibility from 
thei r favorite language and hardware 
platform. For example , one customer 
has C programs rwrning on PC and Sun 
workstations sharing data with con 
currently running FoxPro for Windows 
applications. You see, CodeBase tech
no logy is simply the best way to add 
multi-user xBase compatible DBMS 
power to C, C++, BASIC, or Pascal. 

You still get high speed & small size 
Code Base users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE's can be as small as 
45K! You' ll also like the speed-with 
our Inte lligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information . 

IntroducingCodeControls 
No 11 for111mted data e1111y i11 Windows is as easy 
as poinr & click! 

Int roduc ing the new CodeControls, a unique set 
of data-aware custom contro ls. Now simply drop 
them into your Windows appl ications via your 
favor ite visual interface builder. 

NEW-You get formatted data entry 
Experienced Windows programmers 
lrnow formatted data entry is difficult 

to program under Windows. But with 
our new CodeConfrols, you can simply 
'Point & C lick' to design data entry 
windows for da te , numeric, and character 
information- formatted just the way you 
want it. 

NEW- Data-aware controls 
Our custom controls are data-aware, so 
now you can eas ily build a scrolling li st 
box that's tied to a data fil e, or look up 
matching combo box entri es- even as the 
user types. 

IntroducingCodeReporter 2.0 
No 11' 11se the new /11sta11t Report Wi=ard tu create 
a varier.v ofreports- i11sta11 t(v. 

Introducing the new CodeReporter 2.0, our inter
active xBase report writer. We des igned it with 
developers in mind, but end-users wi ll love it. 

NEW-You get instant reports 
Use our new Ln stant Report Wizard to 
quickly create a wide variety of 
reports- in an instant, then easi ly refine 
them as necessary, or let your end users 
build their own special reports! 

NEW-You get drag & drop 
We've added drag & drop capabi lit ies to 
CodeReporfer, so regardless of whether 
you want data, totals, or text, s imply drop 
a report object onto your layout screen. 

NEW-You get interactive queries, 
sorts, & relations 
Use CodeReporter to 
visually design reports 
easie r than ever. For 
example, you can 
quickly build query and sort 
expressions using our calcu lator-style 
express ion builder. In addition, you can 
easily relate data fil es together using 
our graphica l relat ion builder. 

"There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DB MS power, plus an interactive report 
wri ter and a set of un ique data-aware 
custom controls for Windows." 

Buy One, 

Get Two FREE. 

Now when you buy any one of our xBase 
compatible library products: CodeBase, 

CodeBase++, CodeBasic or CodePascal 
(for the language ofyour c hoice), you'll get 

both the new CodeReporter 2.0 AND the 
new CodeConfrols 2.0 absolutely F REE
for a limited time only. 

To Order Now Call 

403-437-2410 


Unco11ditio11al 60-Day Money-Back G11am11tee 

SEQUITER 111111 FAX 403•436 •2999 

S OFTWARE INC. ~ UK Tel. +44-81-317-4321 


P.O. Box 575 Newmarket NH 03857-0575 

O IQQ.l So urtor Sol1woic·. tnc. All rtgrw;. ro!>er11ed Cooo8me. Code0a$e • ~. CodeBoYC. COde~apcrfar one: CQdeConrro<s c10 T•odemO<\G cf Sooui•o1 Sorr"·'<>'e '-.C Alt 01~1 Pfro"JCI no"':"l4::!s r"N>"l"l0f'\€"0 r.ore n o·o rro-.Jemar1.::s or moa re:.pectwe ccmpanes 

Circle 115 on Inquiry Card . 
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on the slide, such as " Enter Text" ' when 
you double click on a tex t box and ;;Drag 
to move symbol" when you se lect any 
placeholder or object. The testers found 
Chari sma hard to learn and sometimes 
cumbersome w hen making changes to 
sli des. Us ing edi t co mm ands , such as 
changing bullet attri butes, is somewh at 
confusing, as is building slides via layers. 

On-Screen 
All the programs simplify the procedure 
of selling up and running a screen show. 
They di ffer slightly, however. in the way 
they apply u·ansition effects and offer some 
di tinct features. 

PowerPoint is the eas iest program to 
use for presenting a screen show with lit
tle or no multimed ia objects. You can set 
the speed of tran sit ion effec ts to slow, 
medium, or fast. Because you preview ef
fects right on the slide-sorter thumbnail , 
you can directly see how the effects will 

look on your slides. Y ou can preview ef
fec ts on a sample slide in a di alog box as 
well. PowerPoint is the only program that 
l et~ you rehearse your presentation 10 judge 
how long you spend talk ing about each 
slide and the whole show. 

PowerPoi nt also has a ..drill down·· fea
ture that Ids you embed another document 
(e.g., a spreadsheet) in a presentati on so 
that backup data is available at a momem's 
noti ce i f you need it. You can access the 
data easily during the presentation by click
ing an icon pl aced on the slide. With data 
links . you can change the backu p data, 
which wi ll update a linked chart on the 
slide as we ll. 

The other programs receive the same 
ratin gs for screen presentations. T hey all 
work fa irl y easi ly, bu t they do not have 
PowerPoint 's overall usability. You should 
note, though, that Chari sma has great dia
log boxes for adding mov ies and sound to 
presentati ons and has effects choices on 

an icon bar. As w ith PowerPoint , you can 
set the speed of transition effects. Printed 
output in all the programs includes audi
ence handouts, speaker notes , full-size 
slides, and, w ith the exception of Harvard 
Graphics. outlines. 

The Drawing Board 
Draw ing is a feat ure that is strongest in 
Chari sma and Harvard Graphics. Chari s
ma's too ls are pan of the interface, but 
Harvard Graphics' are primaril y in Har
vard FIX. an integrated appli cati on pack
aged with the main program. Harvard FIX 
has a di ffe rent interface that takes some 
time to get used to, but i t has eye-catching 
effec ts. Harvard F/X and Chari sma offer 
curved. warped. and extruded text and ob
j ects; PowerPoinl can apply these effects 10 

text only via Microsoft WordA rt. Charis
ma and Harvard F/X let you contour tex t to 
a path and blend obj ects, a capability of 
Freelance Graphics as well. Harvard F/X 

PERSUASION 3.0 

A!though it was not ready in time for full NSTL testing, the long. 
awaited version 3.0 of Aldus 's Persuasion wi ll soon be avail· 

able, bringing another strong challenger into the field of desktop 
presentation packages. The new version of Persuasion continues 
the program's strategy of focusing rnore on serious users who 
will be creating presentatloni:\ dn an on~going and fairly frequent 
basis . It makes great strides in adding usatiillty t o the p;ograi:ri 
through a revamped and more logical mehu structure and floating 
icon palettes, but high-end features are the priority. In fact, Per
suasion lacks novice-level teaching t ools. The program does not 
include any wizards, coaches, or advisors. 

Persuasion is a powerful program that provides many fine
tuning controls that appeal to serious presel']tation designers: Yeu · 
can adjust the positioh of grapnlcs objects; f<,>r example, by in
crements as small as the width of one pixel .on the screen using.: 
"nudge;" a feature also found in Microsoft PowerRoint 4.0.. You 
can adjust independently the 'foreground, background, line, and 
shadow colors of each graphics object or piece of text to any of 
200 colors or any of 200 gray scales. And you can define an un· 
limited number of left-, right-, center-. and decimal-aligned tabs 
for each text group you add to a page. 

The biggest advance is the addition of Aldus Chart 1.0, the 
companion charting program. It adds histograms, bubble charts, 
radar charts, polar charts, high-low-open-close charts, and spec
tral area maps to its standard stock of chart types. Two other no
table feature additions to Persuasion are animation and hyper
links withi n its slide shows. Either can be used by the main 
program as well as by the run-time slide-show player. 

ESENTATIONS FOR WINDOWS 3.0 

We could not.include WordPerfect Presentations 3.0 in our 
full report, but we did preview a beta version of the pro

gram. Presentations will compete on its own but will also be 
part of the upcoming PerfectOffice suite of applications. All the 
modules in the PerfectOffice suite feature. a common menu 
~tr~ctllre betweer.i the m·odules and shared resources , such as 
the spelling etiecker; thesaurus , grammar checker, and drawihg 
tools. The suite also supports cross-application macros. 

Presentations has an extensive list of features. Particularly i.m
pr~ssive are its tools for painting and bit-map. editing directly on 
slides. TWAIN support lets you scan Images directly into the 
program. . 

Another area -.vtiere Presentations is strong is in 3-D effects. 
The program comes with an impressive set of tools that can add 
all kirids of 3-D effects '\Oeither charts or text-. You can, for 
.example, give text a;straight 3-D, perspective 3-D, or reverse per
.spective 3-D aspect, all from many viewpoint angles. You can 
al?o give 3-D aspects t o charts at any t1me from any viewpoint 
angle. 

Presentations offers numerous tools designed to shorten the 
learning curve for first-time users. It includes a series of coaches, 
which are short tutorials related to specific presentation-bull.ding 
tasks. One particular feature that should make Presentations 
faster and easier to work with Is Its in-place editing of data 
charts. The program also includes another learning tool (similar 
in concept to PowerPoint's wizards and Harvard Graphics ' advisor 
system) called the Show Expert, which teaches you how to de
sign a presentation. 
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PRESENTATION FEATURES 

Ci:eatlngfeditlng presentations 

HARVARD LOTUS MfC ROSon 
CBARISM~ GRAPl lCS FRmANCE POWERPOIHT 

4,0 3,0 GRAPHICS 2.1 4.0" 

Number of unique templates/masters/backgrounds 75 88 101 1651 

Templates globally and individually edited 

Creat.e slides via outliner •• •• 

- -

•• ••
OUlline expandicollapse -~ 


Number of outline levels 5 10 -3 5 

;t.J !Jmber of clip-art symbqls >600 >11001 
Number of symbols ln,CD-R?M >7000 
Includes souf'!d clip library · O• 

Elec:Jronlc presentations 

Slide sorter 

Number of transition effects and directions 58 51 44 

Global and Individual transitions 
 • • 

:S
•
a 

•
Preset slide displa).' time ... 

Manual slide display control 
 • • 

" • • 
.Presentation rehearsal •
'Draw on-screen during presentat1on 
Aoci video[sound clips.to show ... . .;..• • " 
,User-created bullons for screen shows 

Hidden slides ,. ,() 
 •Contlnuous looping 

Text tables and charts 

A·utomatic alignment 

Automatic indent 

Dr'ag-and-qroR t~!<i r,· 
 ·• •
Clip-art symbols as bullets • 
Superscrlpt/sub~(iJ?,t text 0 

Arbitrary lfne/p.aragraph leading 

Text frameS/borders 

Organization charts 


Data charts 

3-D charts 

Table chart 

Pie,. bar, line, ar~a. and.scatter charts 

Mixed/overlay .charts 
 • • ·• •
Ganti cha'rts 0 •~.o.•
Chart templates 

Incorporate free-iorm drawings/symbols 

Graph noncontiguous ranges 


Drawingfeatures 

Number of drawing tools · 6 9 !1 5 

Adjustable shape 

Propo'rtlonai drawing',('squa(.es and circles) 
 ••
Rounded reetahgles . ·•
Freehand s~apes,: •
Curved text •
Bezler curves 

Group/ungroup objects 

Rotate objects to any angle 
 • • •' • 
Slant selected objects 

Mirror or flip shapes 
 • • ·• •
Snap-to-grid points or- objects 

COiors and fills 

Gradient text fill 

Bit-map text fill 

Save edited color palette 


155 templates, each In three versions: 35mm and on·screen, black·and·whfte ovemead, or color ovemead 
• = yes;O = no 

also makes circular or rectangular copies of 
objects and wi ll meld, intersect. subtract, or 
punch objects' paths. 

A lso worth noting is Harvard Gra phics' 
Conferencing feature, w hich lets you di s
pl ay a presentati on simultaneously on up 
to 64 computers connected v ia a N etBIOS-
compatible L A N . During a con ference . 
the presenter contro ls the mouse and slide 
changes. although control can be gi ven to 
an attendee. Free lance Graphics and Pow
erPoint support L otu s N ote. , wh ich lets a 
presentation be routed to workgroup mem
bers for review and editing. 

Presentation Perfonnance 
Creating a presentation with a po li shed , 
professional look and attention to detail is 
not a ta k to hurry through. N or is speed 
usually an element o f a screen show. The 
time it takes to ru n a screen show i s gen
erally determined by the presenter 's and 
the audience· s needs, and it is a good bet 
that the presenter w i ll be talking while t.he 
nex t slide is draw ing . It is prim aril y w hile 
creating and edi t.ing sl ides and w hile p1i nt 
ing that speed may be an issue. 

NSTL first tests performance during 
common procedures, such as going to thi.: 
nex t slide, sw i tch ing to the sl ide sorter , 
and swi tching the template in a presenta 
t ion . These rests indicate how each pro 
gram hand les screen redraws, a frequent 
occun·ence w hen using graphics program s. 
Second. because audience handouts are so 
often part of a presentati on, printing per
formance is also n1easured , both in color 
and in b lac k and w hi te. 

Freelance Graphics is the fastest at most 
tests invol v ing redraw s. w i th PowerPoint 
a close second . In fac t. the fastest t imes 
in all the sc reen-redraw tests were earned 
by one of these two programs. Char isma is 
fas t w hen go ing to th e next slide and i s 
good at bl ack-and-white print ing, but it is 
the slowest o f the programs at color print
ing . The c o mp lex Windows m etafi l e 
graphic N STL placed on one of the slides 
considerably slowed down H arvard Graph
ics ' redraws invol v ing that sl ide. 

The Question of Quality 
Qual ity is so important in a graphics pro
gram that NSTL weighted i t tw ice as high 
as per form ance . W e ev alu ated the pro 
grams fo r the qua! ity o f their templates 
and layouts, cl ip art. printed output, chan 
options. and screen show s. 

PowerPoint de l i vered the highest qua! 
i ty o f the tested programs. due to its ex 
cellent clip art . page layouts, printout op 
t i ons, and bes t use o f the 25 6-co lo r 
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SUPPORT FEATURES 

mvm LOTUS ll lCI OSOFT 
CRAllSllA GRAPHICS FREELANCE PO WERPOINT 

4.0 3.0 GRAPHICS 2.1 4.0 

Output 

Print presentation 
Prlntoulllna 
Print speaker notes/audience hanoouts 
Print c;hart data with chart 
Black-and-whtte print preview 
Print slide numbers' . . 

File management 

OLE client and server 
OLE 2.0 
ODE 
Deactivate links 
Automatic file save by Increment 
Automatic file backup 
File search by contenVdate/author 
Stand-alone (run-time) screen show 

E-mail enabled 
Automatically route to workgral!p 
"stiare nativa files between PC and Mac 
Simultaneous viewing of presehtatlon over LAN 
Lotus Notes support 
Read-only access to locked files 
Users maintain personal settings 

Miscellaneous features 

Slide bureau service 
Access to slide service from program 
TWAIN-compliant 
Number of Undo levels 
Spelllng checker 
Global search and replace text 

Excel 4.0, not 5.0 
® Import only 
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• 
0 

• • 

Compress show for transport 

Native data import formats 

• 

• • 

ASCII 
Rich Text Formal 
dBase ,DBF 
Microsoft Word for Windows (DOC) 
WordPerfect for Windows 
Lotus Ami .Pro (SAM) 
l:.otus .WKS 
E,xcel .XLS 

Image import/export formats 

"Windows Metafile (WMF) 
Hewlett-Packard Graphics Language 
CGM 
Encapsulated Postscript 
TIFF 
Microsoft Excel .XLC 
Lotus i -2-3 (PIC) 
PC Paintbrush (PCX) 
PICT 
Windows Bitmap (BMP) 
Kodak PhotoCD (PCD) 
CorelDraw (CDR) 

• 
0 · 

()) 

• 
• 

@

• 

(%> ~ 

® !%> 

• 

® 

• 
12>

• 

@ 

•
•
• 

i2l 

0 

•
• 

•
• 

• 

® 
a> 

• 
(2) 

• 

(%1 

C2;l 

(2) 

(2) 

® 
® 

Workgroup support 

• 

• 
100 4 10 

@Export on~ 
• = yes; =no 

capabilities. With 11 00 cl ip-art sy mbols 
and 2 1 page layou ts, it offers the most di
versity to users. The smooth blending of 
gradients when using the 256-color-capa
ble Video Seven card gives slides the most 
professiona l look of the tested programs . 

Freelance Graphics ' best asset is its I 0 1 
unique temp lates, including the most in 
terest ing scenery and objects on the most 
eye-catching backgrounds. The on-screen 
look in 256 colors is less than desirable, 
even in VGA mode. 

Chari sma looks the best in VGA di.s
p lay of a ll the programs, but li ke Free
lance Gra phi cs , it loses q ua lity whe n 
switched to a 256-color display. T he tem
plates are relatively simple, compared with 
those from Freelance Graphics and Har
vard Graphics. but the more than 600-piece 
cl ip-an collection is diverse and of hig h 
qua lity. Charisma has the best-q ua li ty 
screen-show features, owing to its large 
number of effects. its sound clips, tmd lay 
eri ng for the most flexib le slide bu il ds . 

Harvard Graphics offers onl y 3 1 tem
plates, so it cannot match the di versity of 
the other programs. Although it has the 
smallest cl ip-an collection, the symbols are 
diverse and ex hi bit good quali ty. Harvard 

About the Products 

Charisma 4.0 .............. ..... .................. .,.......$495 

Micrografx, Inc. 

1303 East Arapaho Rd. 

Richardson, TX 75081 

(800) 733-3729 
(214) 234-1769 
Circle 1003 on Inquiry Card. 

Harvard Graphics for Windows 3.0........S395 

Software Publishing Corp. 

3165 Kifer Rd. 

P.O. Box 54983 
Santa Clara, CA 95056 
(408) 986-8000 
Circle 1004 on Inquiry Card. 

Lotus Freelance Graphics for 
Windows 2.1 ......... .... .. ..... ....... ...... ........ ..... .$495 

standard version, slng,lo-usor.•.• .•. ...... ....•...••• .. $396 
lotus Development Corp. 
55 Cambridge Pkwy. 
Cambridge, MA 02142 
(800) 343-5414 
(617) 577-8500 
Circle 1005 on Inquiry Card. 

Microsoft PowerPolnt for 
Windows 4.0 ..... ..........................................$339 
(estimated retail price) 

Microsoft Corp. 
1 Microsoft Wfl'f 
Redmond. WA 98052 
(800) 426-9400 
(206) 882'8080 
Circle 1006 on Inquiry Card. 





Circle 140 on Inquiry Card. 

Your PC goes Mac !! 

Macintosh HD floppy disks 


MacDisk® 

reads, writes and formats Macintosh 


1,44 MB floppy disks. 

Under Windows, file exchanges between Word, 


Excel , PageMaker. XPress, and other sibling

applications, without any hardware mod ification. 


Macintosh SyQuest cartridges 
Macso® 

Reads/\vriles 44/88 MB Macintosh 
 [i!]
SyQuest cartrid es. 

Transfer of scun Rlcs, colour separations. 

Under Windows, supports ASPf-compatible SQ 

adapters, and under DOS low-cost adapters and 

parallel port solutions (Puma, etc.). 


Even bigger Mac SCSI disks 
MacScuzzy®, 

a superset of MacSO. also drives 128, 300 & 650 

MB magneto-optical cartridges, Bemoullis and 

even plain hard disks (up to 1 GB). 
 [iiThe ultimate solution for file exchanges ! 

Logiciels & Services DUHEM 

2 1, rue La l3ruyere - F-75009 PARIS (France)


Tel. (+33 1) 49 70 04 55/Fax (+33 1) 49 70 04 56 

Free leaflet and demo disk. Offer good until. supply lasts. 


MacDisk 125 $, MacSQ 200 $, MacScuzzy 245 $ 


Dealers & Distributors Welcome 
Ask for our very special conditions 

A Message 

to Our Subscribers 


F
rom time to time we make the BYTE subscriber Ust available to 
other companjes whose products or services would be of interest 
to our readers. \Ve take great care to screen these companies, 

choosing only those who are reputable. Furthermore, subscriber 
names are made available for direct mail purposes only; telemarketing 
calls are strictlyprohibited. 

Many BYTE subscribers appreciate this carefully managed program, 
and look forward to receiving information of interest to them via the 
mail. While we believe this information is of benefit to our subscribers, 
we firmly respect the wishes of any subscriber who does not want to 
receive promotional literature. Should you wish to restrict the use of 
your nan1e, please send your request (including your magazine mailing 
label, nan1e, address, and subscription account number) to: 

BYfE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 
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Graphics' on-screen quality is good in both 
standard VGA and 256-color display. 

The Perfect Pitch 
The testers rated Charisma the most diffi 
cult of the programs to learn and u e. This 
is because the program does so much and 
does not rely on other products in a suite or 
bundled applets to supplement its features . 
Instead, Micrografx offers a we ll-designed 
interface that gives you icon access to all 
the program' s features . Charisma is not a 
particularl y fast program, but it has the 
tools and effects to make visuall y exci t
ing presentation. , and its multimedia ca
pabi lities are extensive. 

Harvard Graphics did not win in the 
testing prim ari ly because it performed the 
slowest overall and had the lowest quality 
rating. It is. however, a well-rounded pro
gram with some innovati ve features . Its 
usability is good. due to the advisor sys
tem, and cha11ing features are plenty. Har
vard FIX contributes adva nced tex t and 
object manipulati on and eye-catching ef
fects. And the conferencing fea ture will 
probably be emulated by other ve ndors. 

Not long ago, Lotus Freelance Graphics 
was ahead of the pack, but now the pro
gram needs a major upgrade to keep pace 
with the competi tion. It is still an easy pro
gram to use, and its speed is impressive, so 
it continues to do well overall. Compared 
with the relatively new vers ions of the 
other programs, it is hard not to notice its 
lack of advice in choos ing a template and 
its lack of help in creating the content of a 
presentation. Its drawing and chart ing op
tions are also somewhat limited. 

NSTL recommends Microsoft Power
Point as the best all-around program. Al
though all the test programs arc quite good, 
PowerPoint is the easiest to learn and use, 
has the best quality, is fast , and has exten
sive features. The program includes beauti 
ful , high-quality templates and an extensive 
clip-art collection. PowerPoint 's advanced 
presentation design aids are great for the 
inexperienced presentation author, yet do 
not get in the way of the more advanced 
presenter. • 

This report ao11wi11s tire partial results of a 
recem issue of Software Dige-~t, a molllhl~· 

p11blicatio11 ofNSTL, Inc. To purchase a com
plete copy ofthe report, co111act NSTL at 625 
Ridge Pike, Co11shocke11, PA 19428, (610) 
941-9600;/ax (610) 941-9950; on the f111emet, 
editors@nstl.com. For a s11bscrip1io11, call 
(800) 257-9402. BYTE Magazine and NSTl., 
are both operating units ofMcGraw,Hill, Inc. 

:l.90 UVT E JANUARY 1995 

mailto:editors@nstl.com


1,m faWi Hardware 

Audience Share 

Proxima•s new Ovation+ projection panels do 

up multimedia 

G. ARMOUR VAN HORN 

B ill Cosby can sit down on an 
empty stage and hold our atten
tion. Most of us don' t have that 

gift. If he chose to show overhead trans
parencies, he could dump them all on the 
fl oor and gel big laughs while rearrang
ing them. I know fro m experience that l 
get another reaction entirely. 

Whether or not you have good commu
nications skill or comic timing. you can 
appreciate a little help in getting your point 
across. By projecting your PC or Mac dis
play onto a sc reen, a full -color, acti ve-ma
trix presentation product by Prox ima or a 
competitor can give you all the power of the 
computer when you are presenting infor
mation to a group, without the clumsiness 
of spilled overheads or upside-down slides. 

Proxima's newest family of panels, the 
Proxima Ovation+ series, is a good match 
for the multimedia capabilities available 
with today's desktop and poitable systems. 
Two of the series. the 842C ($5695) and 
the 846C ($6695). have LCD control cir
cuitry for di splaying video and animation. 
All three Ovation+ panels, including the 
840C ($4995), can display bright , nearly 
24-bit color. The 840C and 842C have 8.4
inch acti ve-matrix LCD panels; the 846C 
has a 9.4-inch panel that projects a larger 
image for bigger audiences. 

The 842C and 846C can handle NTSC, 
PAL and SECAM video. In all other re
spects, the three Ovation+ panels have the 
same features and options, including stereo 
sound inputs and output s. The price in
cludes an infrared remote control , but you 
must send in your warranty card to get it. 
Opti ons include the Prox ima Cyclops 
Model 2050 interacti ve pointer system 
($495) with a plug-in ensor unit and an in
frared wand. and a laser pointer pen ($295) 
that also works with the Cyclops ensor 
eye. Both the Cyclops wand and the laser 
pen act as long-distance mice, giving you 
cursor cont ro l of graphica l-presenta ti on 
applications, with the wand at the screen 
and the pen from anywhere in the room. 

I rev iewed an Ovati on+ 842C projec
tion panel, equipped with the optional Cy
clops 2050 system and the laser pointer. 
The Cyclops software was in beta testing. 

I attached the system 
to l wo 486 sys tems 
running different di s
play syste ms, and 
three Macintosh set
ups that included an 
AV mode l and a 
Power Macintos h. 
Used with Proxima's 
Ova ti on+ 920WS 
($ 14,795) , which has 
1280- by 1024-pi xe l 
re so luti on. the Cy The Proxlma Ovation+ 842C projection panel comes 

with an infrared remote control (inset) that offers 
functions for controlling the panel and your presentation. 

clops can also work 
with Sun wo rk sta

Also shown is the optional laser pen that works with tions running Solaris. 
the Cyclops interactive pointer system. 

Finish Details 
The Ovation+ 842C is a we ll -tinished. 6.5
pound. 15- by 12.9- by 2.1-inch unit that 
sits on a standrn·d overhead projector. Its to
tal weight is a li!lle higher with power sup
ply. accessories, and cables. First-Lime setup 
took me less than a hal f hour, and subse
quent setups took less th an I 0 minutes. 

Along one side of the panel are the dual 
sets of connections for stereo sound in and 
out, video inputs fo r S-VHS and an RCA 
jack for other video sources. a serial port 
for directly connecting a Microsoft mouse, 
a "mouse out" pass- through port so that 
Cyclops users can control software through 
the serial port on the host computer, pass
through Mac intosh and VG A outputs fo r 
dri ving the di splay of a desktop host com
puter, the connecti on accepting the host 
computer's video output, and the power 
socket. The cable. to connect the panel to 
standard Macintosh video (DB-15 with 
sense pins) and VG A are included with 
the panel, with a hefty power brick and 
power cables of generous length . 

Cyclops buyers receive a cable to con
nect the Cyc lop. output to standard Imel/ 
PC seria l pons and a Y-cable to connect Lo 
the ADB (Apple Desktop Bus) of a Mac
intosh. Standard eq ui pment is an in fra red 
remote control to acti vate the panel' s built
in on-screen menuing capabil ity. 

To exercise the Ovation+ to its full po
tenti al, I installed the Cyclops option in the 
projection panel. a simp le matter of slip
ping off a plastic cover and sliding the Cy
clops sensor unit into place in the projec-

Li on panel. The Cyclops 
eye is an electronic cam
era that watches the pro
jection area for the pres
ence of the red pointer 
from the Cyclops wand 
or th e opti ona l la. e r 
pointer. 

Up and Presenting 
Setup fo r a presentation 
includes several steps and a number of ca
bles, but the functions of each will be com
pletely obvious after you have used the sys
tem a couple of times. After plugging in the 
Ovati on+ power cable, the first step is to 
plug the provided video cable from the LCD 
panel into your computer ' s monitor con
nector. Optionall y, you can plug a monitor 
into the panel. 

To provide you with remote control of 
the presentation software running on your 
computer, you use a mouse connec t.ion from 
the panel to the PC seri al port (Microso ft
compati ble) or via the Mac 's ADB port. 
You can use a seri al mouse plugged into the 
panel or the optional Cyclops system. lf you 
plan to alternate a video source with com
puter output. you connect a play back deck 
or other video source to the appropriate video 
inputs of the projection panel. 

The Ovation+ 842C displays 640- by 
480-pixel resolution, and the pass-th rough 
connection described above works with 
either Macintosh or PC systems set to that 
reso lution. The Ovation+ panels can al so 
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'"". 

With the Ovation+ infrared remote control, you can overlay the paners 

built·in configuration menu over the projected image. With the Cyclops 

corne r of the screen in 
turn. and the Cyc lops is 
then able to determine 
the relati ve loca ti on of 
funtrc light clicks as long 
as the illumination leve l 
in th e room docs not 
change and yo u do not 
move the projector. 

You use the wand from 
immedi ate ly in front of 
the screen, with the LED 
tip touching the projec
tion screen. You can use 
the laser pointer from the 
back of a room of reason
a b Ie s ize, but it takes 
a steady hand to manip
ul a te program menus 

pointer (shown) or the remote laser pointer. you can configure how acc urate ly. The larger 
Ovation+ works . including color adjustments. or control the displayed square huu ons used in 
applications with a mouse. 

display 800- by 600- pixe l images by se
lectively dropping pixels (thi s works best 
with graphics images ra ther than screens 
full of text). The Macintosh video cable 
supplied includes the sense pins necessary 
to set Quadra internal video controllers 10 

that resolution. I was also able to install 
the Ovation+ as a second monitor with the 
internal video on a Quadra 700: a Nu Bus 
video card supported the primary display. 

The Ovation+ panels have a paleue of 
16.7 million colors, and Proxima claims 
that it can display the equi valent of 16.7 
million colors simultaneously by using the 
techniques of gray-sca ling. dithering. and 
frame-rate modulation to foo l the eye. If 
the result isn' t true 24-bit color. I found it 
passably close. 

Stereo audio is supported directly , but 
the system will take mono inputs and sim
ul ate stereo output. You can plug the output 
from your sound card into the left input and 
the audio from your video deck into the tight 
input and have the appropriate signal sent to 
both output channels. 

many tutorials should of
fer no problem. Although 

the ability to roam around the room wi th the 
remote control and the laser is appealing. I 
had difficulty controlling small movements 
with the laser. 

Whether you use the LED wand or the 
laser pointer, manipulating items on-screen 
takes a littl e gelling used lo. The prere
lease Cyclops software may ex plain some 
of the ro ughness. Operati ons became 
smoother with practice. 

An included program called Lightboard 
creates an overlay on the projected image. 
onto wh ich you can draw with the wand, 
laser pointer. or attached mouse. You can 
use the remote co nt ro l to turn on the 
Lightboard opti on. You then select from a 
palette of eig ht colors and easil y highlight 
portions of the di splay. much like John 
Madden hi ghlighting the progress of foo t
ball plays on telev ision. You can switch 
the Ovation+ panel 10 straight white or 
blac k and use it fo r i 11 ustration, but the 
pointers do not support smooth drawing 
well enough for th is 10 be very useful. 

The Ovation+ con-

I dubbed the output to VHS tape for play
back on a traditional TV set, captured the 
S-Yidco material wi th a Quadra 840AV 
and displ ayed the res ulting QuickTime 
video in Adobe Premiere. and played the 
material directl y from the Sony camera to 
the Ovation+. Although neither digitized 
version matches the results or modern tele
vision screens in color range and shadow 
detail , the Ovation+ proved to be a close 
match to the Quadra"s video, even when 
projected to many times the size. The re
mote contro l has a single button to cycle 
bet ween the two video sources and the 
computer, making it easy to include taped 
video segments wi thin a presentation. 

Projector Optics 
I should po int out that. regardl ess of which 
projection panel you elect to buy. the qual
ity ofthe optics in the projector will be more 
harshly exposed in this application than with 
any other use of a projector. Where the pro
jector wa well focused. the display looked 
tack sharp. but the projectors I used for test
ing always left some areas of the presenta
tion out of focus. This is much more di s
turbing when you are displaying a typical 
computer interface th an when you are di s
playing photographic matter. 

The manufacturer also suggests usi ng 
a bright (3000 lumens or greater) projector. 
A complete LCD projector with built-in 
lamp and optics. rather than the LCD pan
el. might be a belier choice if the quality of 
the overhead projectors available is not 
known. Proxima offers projectors with op
tional Cyclops interacti ve pointers as well . 
although there is both a weight and cost 
penalty to thi s approach. 

Conceptuall y, the possibilities of thi s 
system are grea t for presentations, com
puter training, and traditional classroom 
use. The ability to modify a presentation 
moments before the lights dim might mean 
never apolog izing for a misspell ed word . 

The combinati on or full color and the 
interac tive pointers takes computer pre
sentati ons to a new and important level. 
Although rather expensive for a single 
user. Lhe price shou ld not be an obstacle for 
corporate. training. and educational uses . 
Proxima ·s implememation of th is system 
is complete, includes all the necessary ca
bles and baueries. and shows a thorough 
understanding of the app licati on. • 

G. Armour \Ian Hom is 11producri111111rri.H as 11·el/ 
as a co11.rn/u1111and11·rirer 011 l'iecrnmic imaging 
and prepr1>,1·s. His .1·111dio is 011 ll'h idbey ls/and. 
11orthll'es1 of Sea11/e. You 1·a11 reach him 011 rhe 
lntem er or BIX a1 va 11 /iom @/1i.r.co111. 

Eye of the Cyclops 
You must calib rate the 
Cyclops system for am
bient light and projec
tion distance. With the 
system on under the ex
pected lighting condi 
ti ons, the remote con
trol is used to invoke 
the Cyclops calibrJtion. 
Using e ither the wand 
or the laser pointer, you 
point and click on each 

About the Product 
Proxlma Ovation+ 842C........ ........S5695 

(includes infrared remote-control and 
Mac or PC remote-control software; 
Cyclops Model A2050 ($495) and 
A90 laser pen ($295) pointing devices 
optional} 

Proxlma Corp. 
9440 Carroll Park Dr. 
San Diego, CA 92121 
(800) 447-7694 
(619) 457-5500 
fax: (619) 457-9647 
Clrcle 1009 on Inquiry Card. 
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ve rts analog video 
sou rces (NTSC, PAL, 
or SECAM ) to digital 
for display on its act ive
mat ri x LCD sc ree n. 
The new Prox ima pan
els do true sca ling of 
PAL down Lo 640- by 
480- pix e l resolu ti on. 
For testing video. I used 
a Sony Hi -8 S-Y ideo 
camera and displayed 
the same source si mul 
taneously in three ways. 

mailto:va11/iom@/1i.r.co111
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dBase Does Windows 

Borland's Windows version of an industry-standard database adds object-or iented 

functionality and retains backward compatibility. But is it enough? 

JIM CARLS 

L o ng ago ( th a t is, in the mi d
I 980s), dBase was a key weapon 
in the rebellion against main frame 

DBMSes (database management systems). 
As it earned the interest and then the de
votion of oppressed middle managers look
ing to capitalize on the PC, dBase built a 
huge fo ll owing and grew more powerful 
th rough several versions. 

Then, alas, came d Base IV , the Jabba 
the Hut of database ma nagers , a me m
ory-gobb ling slug of a program with an 
inclinati on to c hoke on program code too 
modul ar for it s taste. A he morrhage o f 
users fo ll owed . The n paren t compa ny 
Ashton-Tate was acqu ired by rival Bor
land Intern atio nal. Observers wo ndered 
if Borl and would simply kill clBase, but 
even after the exodus, the cl Base users and 
programmers remaining were legion. Bor
land released dBase IV 2.0, which fi nall y 
ended the memory problems, but the pro
gram was still based on the waning DOS 
interface. 

Now that there is a Windows version 
of clBase, the questi on is whether the cur
re nt inca rn ati o n of dBase can compete 
against the likes of Microsoft Access, Fox
Pro for Windows, and even Borlan cl 's own 
Paradox . 

Vital Signs 
The revamped dBase is a like ly contender. 
For one thing, programs written in d Base 
lll+ and IV will ge nera lly run as- is in the 
command window (which replaces the clot 
prompt of earlier versio ns). T he re are a 
few compatibili ty items you need to check, 
but these arc c learly explained in the man
uals, a REA D.M E fil e, on-lim: help. and a 
modul e ca lled th e Compo nent Builder. 
Problems are mos t like ly to result fro m 
unlucky coding choices you made while 
deve lo ping unde r a prev io us versio n. 
Spec ifica ll y, you might have used fun c
ti on names and vari able names that have 
si nce been added to the li st of dBase key
words. If so, you' II have to change them to 
avoid conflic ts. 

To take you beyond me re backwards 
compat ibility, the Component Builder can 
co nvert so me compo nents (spec ifi call y 

Command 
CREATE SESSION 
SET VIEW TO C:\DBASE 
BROWSE 
CREATE SES SION 

l tnW:;:;;=;R~=mi'"""iiiimffi'ie~::;r.i;==n=;;;;;o;;;;m==•Tiiillll M001 FY QUERY C: \ OBAS 
SET VI EW TO C: \ DBASE 

equivalent code displayed in the command windows. 

.FMT . . FRM, and .LB L files and the menu 
defi niti ons within .PRG fil es) into d Basc 
fo r Windows code th at takes ad vantage 
o f the objec t-oriented Windows user in 
terface. 

T he new ve rsion is more than simpl y 
a Windows-interracecl versio n of clBase 
IV . The dB ase language has acquired the 
fea tures available in general-purpose lan
g uages (e.g .. C++ and other Xbase lan
g uages. suc h as C lippe r) th at he lp you 
build fl ex ibl e , rock-so lid a ppli ca ti o ns. 
T hese inc lude a preprocessor, loca l and 
static variables. code blocks, and the abil
ity to use procedures or user-defi ned func
ti ons interc hangeabl y wherever the lan
guage ca n accept an ex press io n. 

dBase fo r Windows is an object-oiient 
ed deve lopme nt syste m, g iving you th e 
ability to declare your own object class
es. T rue, you can still write procedu ra l 
dBase code until you reti re, but you can 
also take advantage of the language ex
tensions to make th e transiti o n to OO P 
(object-oriented progra mming). 

Although the manuals contain clear in
troductio ns to the subject. it is the T wo
Way Too ls fea ture th at can rea ll y he lp 
smoo th th e OOP tra nsiti on. With Two-

Way Tool. , the defi niti ons of objects you 
create visuall y arc stored as dl3 ase code 
in separate files. You ca n create an object 
and then open. view. and eve n ed it the re
sulting code fil e. Not onl y do you create 
your ow n examples, but you can easi ly do 
sea rc h-a nd- rep lace code c ha nges th at 
would be dil'ficult using only a mouse-dri
ven interface . 

Creating a Sample Application 
Ins ta lling dBase is s trai ght fo rward , un
less yo u don·t have 2 1 MB o f space on 
your hard disk for a full ins tall ati on. My 
ori g inal di sk set inc luded a bad di sk. bu1 
Borl and 's tec hnica l support soon sen t a 
rep laceme nt. T he ins ta ll at ion program 
checks fo r adeq uate space and le ts you do 
a minima l ins ta ll if you' re too cramped 
for room. 

To get a feel fo r the new version, I cre
ated a basic billing system similar to what 
a franchi sed se rvice organi za tion, such as 
a pes t-co nt ro l or building- mainte nance 
company. might use. The system requi red 
six tables organi zed around a centra l table 
to which servi(;es wou ld be posted . billed. 
and paid . In order to provide the da1a nec
essa ry to create the service records, 1 set 
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Up reference tables l"or C U ~tomers. fran
chi sees, se rvice types, billing-table head
ers, and billing- table co ntents. 

The firs t step in creating such a sys
tem in dBasc is to set up a ..cata log," a 
concept retained from earli er versions 
and equi va lent to a ··project" in FoxPro 
and the more tradirional '"da tabase" in 
Access. 

Although the command window gives 
you immediate access to all old (and new) 
commands, the easiest way to create any
thing is through the Navigator, which is a 
control pa nel similar lo those in other 
Windows DBMSes. All files of a certain 
type in the sys tem are gro uped under an 
icon. Each list of fil es includes an unti
tled fi le. with which you can create new 
ones of that file type. Although a catalog 
is a file type, openi ng a cata log is like 
opening a subnav igator. which lintits the 
file list lO those in the catalog. For a quick 
introduction lo sctl ing up a system (or if 
you are brand new to databases), a. et of 
interact ive tutorial s eas il y walks you 
through the process as you create your 
own fil es. 

After establi shing a catalog for my sam
pl e sys tem, r initi a li zed a new tabl e by 
cli ck ing on the tables icon, then double
clicking on the untitled table. Anyone fa
mili ar with dBase will be familiar with 
setting up the table fields , because the 
arrangement or name, type. width, deci
mals. and index fie lds is the same as it is in 
clBase IV . Whal is new is the ability to 
push a button and create a Paradox table 
just as easi ly. 

Unli ke some DBMSes, dBase does not 
store such things as va lid clauses, format
ting. or fie ld labels in the 

About the Producttable definition . Long ti me 
dBase users wi II be accus dBase for Wlndows ... .... ...$400 

tomed to this approach. but Borland International Inc. 

100 Borland Way 
Scotts Valley. CA 95066-3249 

if you' re selling up a sys
tem that will be used by 

(800) 331-0877peo ple unfamiliar with (408) 431-1000 
dBa.·e, avoid giving them fax: (800) 408-0001 

Cln:le 1010 on Inquiry Can!.access lo direct table edit
ing; stick instead to the eas
ier methods of using fo rms or a carefull y 
crafted browse or query. 

Making Queries 
Unless you arc wo rkin g from an ex
treme ly simple database design, you wi ll 
create queries as the basis of you r forms 
and reports. You use the Query Designer 
for this (see the sc reen on the previous 
page). It lets you add tab les graphically lO 

the query, order the records, pick fie lds, 
and set re lati onships among the tables. I 
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clicked on the untitl ed 
query in the query li st to 
create a general-purpose 
nonfiltered query for use 
with the services table. 
The sys tem automa ti 
ca ll y prompts you for a 
file lo use as the bas is 
of the query, in thi s case LASS SERU I CE4POlll1 OP FOlll1 

thia .Uicw • "c:crvicee: .q 
thh .ScrollBar •the services table. thic. Tcxt • "Por"" 
thh.ftelpld • ""To add other files, you thic .HelpPile • " " 

choose an icon from the ~~t:: i:rt· · 0
1 

thic. Ho ight • 2 
thb.ll i dth - 64speed bar. Once you've 
thia.ColorHo.rnal • "H/ C 

decided how fil es in the 
query should be related, 

The Form Expert provides help in designing four types of forms. Here, you make the connection 
the Form Expert makes a best guess at laying out a form in the least by dragging from the 
amount of space. In the window at right is the program code generated parent fi le to the child 
when the form was created. fil e. When you do, a dia 

log box appears in which 

you se t the spec ifics of the relati on. in

cluding referential integrity , which pre

vents the child records from becoming or

phans if someone tries to delete the parent. 


Form Designer 
Since version IV, dBase has had reason
ably good form-design tool s. In the Win
dows version, these have been enhanced to 
make good use of the graphical interface 
and the program' s object orientation. The 
Form Designer e liminates much of the 
manual coding that the older DOS ver
sions of dBasc required. 

You can choose 10 create a form man
ually. or you can use the Form Expe1t (see 
screen). which can automatically fill in 
items in the Form Designer. You can cre
ate fou r types of forms with the Expert: 
columnar, fo rm, browse, and one-to-many. 

The columnar and browse 
formats will be familiar to 
experienced dBase users. 
The form layout makes a 
best guess at laying out a 
form with the least wasted 
space, resulting in a rec
tangular group of field s 
and labe ls. The one-to
many format is a columnar 

layout in which the Ex pert embeds sub
fo rms to di splay multiple records from a 
linked table. Such a form might review 
unbilled se rvices for each customer prior 
to invoicing, for example. 

I created two sample forms for the in
voicing system: one to review and edit ser
vice records, and another lo preview cus
tomer billings. 1used the form layout for 
the service-record form and created a rea
sonably clean-looki ng layout that could 
be used for data entry or editing. 

I found two problems in the resulting 
fonn, which was required to verify three 
secondary key entries (the customer ID, 
the service code, and the franchisee ID) 
during creation of a serv ice record . But 
when I added these three fields to the fonn, 
they appeared as simple input fields like 
the others, even though I'd et up a relation 
to the corresponding file via those fields. 
Although you can delete the field from the 
form and replace it with a Combo Box, 
the Combo Box doesn' t let you enter a 
new code. Any Windows database should 
offer a fo1111 object with specific properties 
that provide access to a re lated file via 
both a pick I isl or a call to another form. 

I was also disappointed to find that the 
fo rm , whic h included about 35 fields 
drawn from an un filtered query of four 
tiles, seemed slow to appear, even though 
my test machine was a 486SX with 12 
MB of RAM . Scro lling through records 
was reasonably quick (although slow com
pared to, say, a DOS Clipper screen), but 
a move to the top of the file could take 
up to IO seconds. The speed increased to 
roughly a half second after I rephrased 
the query. A change in the order of the 
records and indexes may have caused the 
improvement. 

I did, however, like the automatic sizing 
of the form's design grid lo match the font 
in effect. This seemed to be easier to work 
with than one of arbitrary size like that 
fo und in Microsoft Access. 

The other form I created was for pre
viewing billings. It employed the one-to
many fo rmal to di splay data from a query 
designed to show only e ligible services 
for each customer. The Form Expert gen
erated this without any problem, producing 
a layout with space for information about 
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AT THE POINT OF SALE . . . ON THE FACTORY FLOOR . .. 
No maner how good an operating sys tem may look on paper, 1\utomation applications would grind to a ha lt without the 
it's got to deliver the goods at run time. When you' re hit with tried-and-true funct ions of a real rcaltime OS. Like priority
millions of cred it -card transactions a day, or busy retail checkou ts driven preemp tive scheduling. And executive -c lass context 
that just can ' t qu it, you need an OS you can co unt on. With QNX, switching (QNX clocks in a t 5 psec on a 66Ml-lz 80486). From 
you get responsive , reliable performance. Industry-standard too ls. automotive plants to nuclea r power facilities, QNX has been 
And the llex ibility co run on everyt hing from handheld devices keeping thousa nds of mission -critical app licat ions up and 
(wich full GUI support ) to e nterprise-wide networks. running around the clock for yea rs. 

--,----

ON THE INFORMATION HI G HWAY . . . 
News travels quickly. So does entertainment, online education, 
o r any other kind of information you need tu move. With our 
built-in fault -tolerant networking, robust filesystem , and high
performance X Window System (155,000 Xstones). no wonder 
developers de pend on QNX for cal l routing, tex t-to-speech, 
video-on-demand , and other computer telephony applica tions. 

I S IN THE 

IN H OS PITALS AND LABS . . . 
Hea lthcare workers don ' t have time to wait for vita l data. 
Which is why QNX is at the hea rt of a wide variety of 
performance-critical applications. From automated patient 
ch<U"ting to med ical imaging, QNX gives developers the 
competitive edge to build cost-effective products on s tandard 
platforms that ca n outperform cost ly high-end systems. 

REAL WORLD. 

WE WOR K I N REAL TI M E . "' 

1-800-676-0566 
(EXT. 1001) 

QNX SOFTWARE SYSTEMS LTD . 175 T E R ENC E M ATTHEWS CRESCE NT, KAN ATA, ONTARIO , CANADA K2M I W8 TEL:6 13-591·093 1 • FAX :613·591-3579 

C QNX Software S~1ems Ltd. t994. QNX Is a 1eglste.rcd ur\dern.trk ol QNX Solt<\',\IC' Systems Ltd . 
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each cu ta mer at the top and a browse dis
play of se rvices below tha t. If designed 
properl y. thi s base form wo uld make it 
easy to manage service bill ings from a sin
gle screen. 

What's on the Menu 
If you are de ve loping a full DB\ilS , the 
Menu Designer. which is a subfuncti on of 
the Form Designer, offers a sim ple tool 
for creating Jhe menus you' ll need. Once 
you call it, Menu Designer presents a blank 
space in the top left corner of' an empty 
menu. You s imply fi ll out the opt ions you 
want , moving across to create a menu bar 
item or down to create items on a drop
down menu . In the lat ter. tabbing to the 
right creates a cascading menu item. Once 
you' ve established the layout. you can edit 
the propert ies o f each item to make the 
menu opera ti onal. You can set the menus 
to replace the normal dBase 1nenu or to 

reside inside a form window. 

Reports from the Field 
Reprn1ing functions in dBa e for Wi ndows 
are provided by a capable thi rd-party pack
age, Crystal Rcpo11s f'o r dBase. which is al
most seaml ess ly integrat ed with the main 
progra m. Like many band-ori ented Win
dows report w1i ters. it provides fu ll control 
over fo rm att ing, such as mu lti ple fo nts, 
graphi cs e le ments, and report secti ons, 
with drag-and -drop case. You an place 
any dBase lie ld type in a n.: port . incl ud
ing memo li elds. graphics. and OLE ob
jects (you should probab ly limi t OLE ob
j ec ts. th ough, to th ose your printer can 
understand ). 

There· also good news for profession
al developers. who will be able to distri b
ute applications free ly wi th the . 495 Dis
crib mion Ki t. Also. a$ I 0 ODBC socket 
kit l'acili tates access to ODBC Jata sources. 

It appears thal fa ilh ful dBa c users have 
been rewarded fo r their pati ence. dBase 
fo r Winuows preserves Jhcir years of in
vestment but propels them li rml y towards 
the future of data base so ft ware. It s com
patib ilil y, Wi ndows interface, and object 
orienta ti on estab lish it as a bi g- league 
player right beside other popul ar DBMSes 
such as Paradox and Access . If Borland 
can reso lve some o f the speed prob lems 
(whi ch may happen when a compiler ap
pears). dBase could rega in its status as a 
real kill er app. • 

Jim Carls is o con.rn/111111, d1•1·el1111<' I', ontl fret: · 
/1111 ce 11Titl' r /i1·i11g in Memphis. TN. He co11 be 
reached 011 the /11 1erne1 01 750J5.362 2<:5!~ com · 

1mse11'e.co111 or 011 BIX d o "ediwrs. " 
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Internet with Style 

Netscape Communications rebuilds the World Wide Web 

BEN SMITH 

T he threads that form the Internet 
hang like cobwebs, reaching out to 
connect thi s tenuous community 

of people and resources. T oo ls fo r find
ing and retrieving infomiation and fo r con
tac ting and communi cating with the sys
tems a nd users diffe r greatl y , re fl ecting 
their varied origin . Each has its own pur
pose, interface, operati o ns , an d sy nta x. 
Most of the tools are command-driven. 

Mosaic was designed and bui lt by Marc 
Andreessen and a team at the University of 
Illino is a t C ha mpaig n/Urbana-hos ted 
NCSA (Nati o nal Ce nter fo r Supercom
puting Applications). ft is the firs t Internet 
int e rface th a t com bines th e hypertex t 
browsing of \VWW ( World Wide Web), 
the tile retrieva l of ftp , and numerous im
age viewers under one G UI. (For more in 
formati on, sec "Mosaic : Beyond Net Surf
ing" on page 75 .) 

The NCSA M osa ic browser not onl y 
runs on Uni x workstations but also-and 
more import ant-on Windows PCs and 
Macs. Conceptually, it has what is needed 
to make a commercial Internet resource 
palatable enough to be marketable. When 
it was first shown to the public, Mosaic 
was an instant success. Now Andreessen 
and most of the team have rebuilt NCSA 
Mosaic so that it is industri al strength and 
commercial grade. It is called Net cape. 

Fast, Friendly, and Free 
Mosaic primaril y works with HTTP the 
core of W'NW. HTTP is the re ult of an ef
fo rt init iated p1imarily through CERN, the 
Eu ropean Partic le Phys ics Laboratory in 
Ge neva, Sw it zerl and. The servers don ' t 
need to be supercomputer ·: any Uni x sys
tem will suffice. and there are now server. 
fo r o perating syste ms such as Win dows 
NT and even DOS. Mosa ic cl ient s, o ften 
called browsers or viewers. can be as sim
ple as a PC running Windows. 

Tradi tionall y, the perform ance bottle
nec k has bee n th e connec ti on be tw ee n 
servers and c lients. NCSA Mosaic was in
tended to be a prototype. a proof of con
ce pt. It was developed fo r ne tworks pro
vid ing I 0-Mbps or bette r, not your typical 
connection to the Inte rnet. The reasons fo r 
thi s high bandwidth requiremen t are Mo-

Not only does Netscape Communications' 

Netscape (right) took better than NCSA 

Mosaic denvatives (left). it is faster. With only 

a 14.4-KbJ)s connection, you can get tl)e 

apparent performance ofEthemet. 

RONIN HOlJSE 

ROIUI HOUSll trtlMsAnl !"i'tl--1""'pride Inlbe M_!* !11Sfd4f'8Dt 
liil l!DP~NM<hllfpe.dllll!lyco~lllll.suc.tlociil~
boll! c:m1ut1e11e llD9on lbe lmalol *111 b\1118 .. it.llt«ml • •l!llUCe, 
'RO~HPtJS;B !4m 111 - ll'ODI ~ INellllOI~W*tr!O<'l'llll£!-h!to · 
¥Ptli0 mall v11t11g9~ tmmoel'M liom nihs.~111 11111 w)crdt. BecUe 
orlhf.llUilQ".o: 11'8111lr6. a,,eombllllrlonor...rn.11t,«-. llll AIIJlfba.d!IJcifta( 
-...je !opravtde ~'&&heirclleda •~II • fJclS foilbllm. 

sa ic's computin g and co mmuni cati o ns 
mode l and its appealing incorporati on o f 
di g ital multimedia e lements. 

Like most lmernet utiliti es, the deve l
opment of NCSA Mosaic virtua lly stopped 
at the conceptual level. As a result , most of 
the attempt s by commercial software pub
Ii hers to c lean it up and make an efficient , 
robus t commercial product o f it have not 
eliminated it. bas ic design fl aws. 

Netscape Communicati ons, a co mpa ny 
form ed fro m most of the orig inal Mosaic 
team and under the business tute lage of Ji m 
Cl ark, fo unde r o f S ili con Grap hics . ha s 
changed Mosaic from the bottom up. While 
m a int a ining co nfo rma nce wi th WWW 
structu res and ex isting servers. it has com
pletely rew1i tten the Mosaic browser/viewer 
as we ll as the HTTP server. The prnclucts 
are Netscape (the browser/v iewer) and Net
site (the server). 

A Better Browser 
Netscape is both visua ll y more appealing 
and operationa ll y more func tiona l than the 
orig in al NCSA Mosaic. The labe led but -

of the mai n w indow 
have been replaced with iconic buttons at 
th e top. Me nus are eas ier for the novice 
to learn because they fo llow common mod
e l. (e.g .. th e leftm ost drop-down me nu s 
are Fi le and Edit ). 

The File menu is much simpler- onl y 
nine items. The important se lec ti ons th at 
were part of NCSA Mosaic ' s 16 Fil e op
erations have been d istributed ove r new 
drop-c..lown menus. For exam ple, the Re
load and Refresh me nu ite ms now reside 
in a drop-down 111enu ca lled View. alo ng 
wit h a handy func tion fo r people deve l
oping docu111ents for WWW-Source, a 
separate window for view ing the HT ML 
( Hypenext Markup Language) source code 
of the curren t page. 

T he Prefe rences sc reen inco rporates 
some of the ti ne style of the NextStep user 
interface . T hrough it. you can config ure 
your brows..: r in nearly 50 ways, but with
out having to hand-edit a complex config
urati on tile. 

Many of the tec hnical-information dis
plays can be turn..:d o il to give a less-c lut
tered lonk. Netscape Communica ti o ns' 
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viewer/browser has been carefu ll y de
signed for the nontechnical user rather than 
fo r computer scienti sts, engineers, and 
physicists. However, the improved user 
interface is not nearly as important as the 
performance improvements. 

Without requiring anything different 
from the ht t pd server, Netscape has not 
only made the document-retrieval process 
faster by a fac tor of I 0, it also makes the 
apparent speed (for the user) instantaneous. 
The goal was to bring the optimum band
width requirements down from I 0-Mbps 
Ethernet speed to a level that is more re
ali stic fo r the majority of Internet connec
tions: 14.4 Kbps-that of a PPP or SLIP 
connection over voice phone lines. 

By di splaying part of the document be
fore its transfer is complete , there is an 
improvement in perceived performance. 
But there are some real performance im
provements a. well , achieved through a 
trimmer screen layout, bener network com
munications libraries automatic caching 
of previous pages, and su·eaming and com
pression techniques built into the client. 

Perhaps the most amazing thing about 
Netscape is the price . It 's free for non

commercial users, just like the ori ginal 
NCSA Mo aic. 

Industrial Strength 
If the browser/viL:wer is free, how does 
the comp:my expect to make any money? 
The answer lies in it. servers. replacements 

About the Products 

Mosaic Netscape.... .free for noncommercial users 

Mosaic Netslte Communications 
Sel'\ler.................... .. $1495 lntroduclory. $5000 list 

Mosaic Netslte 
Commerce Server .. .... ...... .. .. ... ... $25.000 
Netscape Communications Corp. 
650 Castro St. . Suite 500 
Mountain View. CA 94041 
(4 15) 254-1900 

fax: (415) 254-2601 

Circle 1167 on Inquiry Can!. 


for the complex-to-install-and-configure, 
ubiquitous ht t pd. Netscape Communica
tions has two versions: Netsite Commu
nications Server and Netsite Commerce 
Server. The first of these is simply a more 
robust and efficient ht t pd , one for which 
you can get technical support. 

Unlike many other WWW . ervers, it 
doe. n ·1 require that your server already be 
attac hed to the Internet to access docu
mentation. In fact. you can easily set up a 
private web for distributing information 
in your organi zat ion. 

The efficiency that Netsite includes is 
one that any commercial-grade WWW in
fonnation provider is going to need: a bet
ter computing model that sca les well to 
heavy request loads and c li ent connec
tions. The generic httpd required a new 
process for every WWW data request. The 
creation and destruction of processes and 
communicati ons sockets are heavy bur
dens on the operating system. This load 
may not be noticeable when there are onl y 
a few every second, but if the requests are 
dozen or even hundreds a second , any 
system is going to be brought to its knees. 

Netsite servers use a different model. 
where a con fi gurable number of serve r 
processes are always running. Because 
they all use shared libraries (the operating 
sys tem mu st support thi s), the se rve r 
processes use less total memory than in 
other pop ul ar se rver_. The server also 
has built-in routines ror handling image 

SEE WHT'S mssno FRm YR CfOPRSSD lf06S? 

CD·RDm punnsners-aet me •10 picture! 
Compress PC images down 
to 1% of their original size ... 
Maintain image quality ...Get 
fast decompression. See for 
yourself how a major pub-
Ii her puts over 10,000 
images on a CD-ROM. 
High quality images come 

up in seconds-no special 
hardware required-with 
Fractal Compression~· 

Lers discuss details. 
No artifacts, no pseudo color, 
no Gibbs effecL High image 
quality a t a11y resolution. 

Fractal Compression"' from 
Iterated is the quality 
compression technology. 

lmproue uour Image. &all todau. 
Join Microsoft, Grolier 
and other powerhouse 
CD-ROM publishers. Let 

Gen uine I· ractal Quality'"' 
improve your image. CaU 
today for a free demo disk. 
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S marTcnn gives you everything you 

need to connect your PCs co UNIX, 

VMS or Data General hosts . You just 

It's a reall y radical idea, like selling 

a car with wheels. So radical, in 

fact, SmarTenn is the only 

software thar gives you the 

complete connectiviry, high 

perfonnance, and ease of use 

you need, all in one. 

An emulator on its own 

So SmarTenn includes 
the protocol stacks. 

will get you
nowhere 
fast. 

All SmarTerm®for Windows 
products include: 

• SmarTerm TCP/IP as a Windows Sockets DLL 
• In dividual or centralized TCP/IP management 

• Drag-and-drop FTP 
• Pop-up ke yboards 

• User-definable button palettes 
• True Multiple Document Interface 

• Connections directory 
• Script recorder 

• Simpli fied keyboard remapping 
• SmarcMouseTM programmable mouse support 

• Customizable help system 
• On-screen toolbox 

SmarTerm products are also available for DOS. 

Pcrsoft Europe, Lower \Vocxlend B.·uns, F:t\\•lcy, Henley-on-Thames, 

Oxford.shir<., RG9 6JF, England. 


SmarTenn products all consist 

of the most precise terminal emulation available, plus free S111arTem1 

TCP/IP and LAT sracks and DIS and ODI support. (You wouldn't expect 

ro pay ei..'fra for the wheels on your car, would you? ) 

On top of this, Smar Tenn's pioneering corporare support tools and 

uti lities make the software cost effective and quick to run by automating 

common tasks. You can use your mouse in host applications, record scripts, 

use drag-and-drop m >, and more - so much more than any other 

connectiviry package. 

Find our how to 'Smar Term and go' with the complete host connectivity 

software. Call Pcrsoft now at 1-800-EMULATE (1-800-368-5283).

perso/fe 
Persoft, Inc., 465 Science Drive, P.O. Box 44953, 

Madison, \V1SConsin 53744-4953 USA. CONNECTIVITYSOLUTIONS 
Tel: (608) 273-6000 fox: (608) 273-8227. DOS • Windows • Ethernet • Token Ring Tel: 0491 638090 Fax: 0491 6380 10 

0 1994 Persoft, lnc. All righ1s reStrvtd. Pcrsoft 3.nd Sm:arTmn :m rrgistm d tradcm.uk1 and Sm.art.Mouse is a trademark of Pmoft, Inc. All other m dcmarks mentioned n e propc:nlcs of their rcspettfre companies. 
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components or HTTP communications. 
While it is common pract ice to extend 

WWW servers with external scripts and 
executable programs using WWW' s CG! 
(Common Gateway Interface) , frequent 
requests to these ex ternal programs can 
result in the same kind of system overload 
as spawning a new procc.. fo r each new 
request. Netsite serve rs are des igned lo 
have these ex tensions run under the same 
process as the server through the use of 
dynamic program modu le loading. 

The design criteria for Netscape Com
munications· WWW servers are focused 
on providing the greatest number of ser
vices with the least impact on the server's 
system resources. Many of the system re
quirement. have onl y recent ly become 
avai Iabl e on mode rn Unix systems and 
won·t be realizable on older sy terns that 
have no support fo r dynamic loading and 
shared li braries. 

Commercial Grade 
The second ve rsion of the server, Netsite 
Commerce Server, has a special strength
sccure communications and server authenti 

cation. This let. commercial Internet ser
vice prov iders and their customers carry 
on secure transactions over the Internet. 

The Netsite Commerce Server is Net
scape Communicati ons· most important 
product bec au se it offers the basic re
quirement for secure transactions over 
the otherwi se open-for-snooping-and
spoofi ng Internet. The authenticated and 
secure commu nication link is achieved 
as a wrapper (using RSA encryption and 
digital signatures) to the client/. erver com
munications . The underlying server and 
cli ent protocols remain the same. 

The design is similar to PGP (see " Pret
ty Good Pri vacy" in the July 1994 BYTE) 
in that a signature is verified through a 
public key retrieved from a trusted source. 
Once verifi ed, the key tran. mitred from 
the erver to the requesting client is used to 
encrypt and decrypt subsequent commu
ni cations in the session. The Commerce 
Server requires etscape as its client. 

One important difference, particularly 
for video and sound , between the algo
rithms used in PGP and the Netsite Com
merce Server is that ct. cape Communi

cations ' encryption is streaming, and PGP 
requires block transmissions. Any com
mercial transactions that take place through 
this link must rely on the same vendor/cus
tomer trust used in credit-card purchases 
over the phone. At least the communica
tions link is secure, unlike voice links made 
with portable and cell ul ar phones. 

Netscape Communications is in the pro
cess of writing the API for linked exten
sions to both its servers, as well as HTML 
document authoring tools that wi ll help in 
creating page layouts as well as all owing 
dynamic image and text editing. 

Netscape Communications may not be 
able to clean out the loose threads and cob
webs of the Internet , but it s c li ent and 
servers are the kinds of products the In
ternet needs to make the transition from 
being a cobweb of experimental projects to 
a serious commercial marketplace. • 

Ben Smith is a consultant, fo rmer BYTE lab 
testing editor, and awhor of UNIX Step-by
Step (Hayden Books. 1990). You can reach 
him 0 11 the Internet at ben@ronin.com or on 
BIX as "bensmith . ' ' 

LASER POINTER $49.95 

For presenting, directing, and 
conferencing. 


Metal plating with Solid brass body 

creates a sense of beauty. 


Shock resistant of 2-meter height. 


Runs on two "AAA" size batteries. 


Attracts the atten tion of the 

audience. 


Full 1 year factory warranty. 


Available in black and silver. 
Quarton USA Ltd . Co. 

ALSO AVAILABLE, THE SUPER INFINITER, 7042 Alamo Downs Parkway, Suite 250 
Taiwan Po1ont 66982 & 80712 San Antonio, Texas 78238-4518, U.S.A. 
Gorman Potent G 93 04 919.6 5 TIMES BRIGHTER FOR $99. 

Tel: l210l 520-8430 
Fax: 210 520-8433 U.S.A. Pa tont 5, 193,099 

Wor1dwide Patont Ponding 
FDA Approvod 

For more information, Outside U.S.A. Fax 886-2-6432000 
please contact a dealer near you. Q uarton l_nc. 1 Taiw an 
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Bringing 3-D Modeling to PCs 

Seeking a price breakthrough in features-based 3-D modeling, Autodesk 

makes a promising start with AutoCAD Designer 1.0 

EVAN VARES 

A utodesk. the developer of Auto
CAD, has been at t~1e top of the 
PC CAD market I or about 12 

years. By any standard , the company has 
had quite a run , manag ing lo make so 
much money that it must have had a hard 
time spending it a ll. Still , not all is well 
with Autodesk. Lurking behind its success 
has been a big question: Where does the 
world 's sixt h- larges t software company 
go from here? 

At o ne time. Autodes k won business 
clue to the mistakes of its competitors. but 
that 's happe ning less o ften. AutoCAD. 
which still accounts for the vast majority or 
Autodesk's sales, is not the technical leader 
it once was . A program that in 1982 of
fered 80 percent of the features of hi gh
end CAD systems for 20 percent of the 
price could in 1994 perhaps lay claim to 
providing a quarter of the technology at a 
quarte r of the price. 

The soluti on see ms to be in developing 
advanced add-in products , such as Auto
CAD Designer 1.0. Des ig ner is a $ l500 
para metric feature-based mode le r that 
works with Aut oCAD Release 12. It is 
based on the AC IS (A merican Commitcee 
for Interoperable Systems) solid-model
ing kerne l from Spatia l Technology (Boul
der, CO) and DCM-2D constraint man
ageme nt technology from D-Cubecl Ltd . 
(Cambridge, U.K.). Designer gives Auto
CAD some of the olicl-mocleling capabil
iti e s found in such work station-based 
CAD prog ram s as Pro/E ngineer from 
Parametric Technology Corp. 

Getting the Parameters 
Designer plows nu new tec hnological 
ground, but it represe nt s a price/perfor
mance breakthrough. Although Pro/Engi
neer, the compet iti ve product most often 
mentioned in the same breath as Designer, 
se lls for about $ 18,000 in s tandard trim. 
the combined price of Designer and Auto
CAD is S5250. 

To understand what Des igner brings to 
AutoCAD, you firs t ha ve to unders ta nd 
the vernacular used to dcsc1ibc it. The tem1 
parametric has a specific meaning in the 
context of CAD. It implies that the mode ls 

created in the CAD sys te m are not di
mensionally fixed. but rather arc defined 
by a se t of dimen s ions a nd geo me tric 
constraints. If any of the de finin g dime n
sions arc changed. the rest of the model 
is affec ted. 

Consider a rectangle. Its dimensions are 
length and width. Its geomet ric constraints 
are that its top and bottom sides are hori
zonta l. its left and right s ides arc vertical, 
and all its sides are connected encl to encl. 
In most CAD systems, you can draw a rec
tang le as a series o f lines. but the software 
will not keep track o f the re la ti o nships 
be twee n the lines . Move a line. and you 
no longer have a rectangle. A parametric 
program, by compari son. ki::cps track of 
and preserves such relationships between 
objects. 

An Awareness of Limitations 
The term f eature describes a 3-D object 
created by ex trud in g, sweeping, o r re
vo lving a c losed profile. In Designer, a ll 
objects are created by starting wi th a base 
feature and then joining, intersecting. or 
subtracting other features from it. I' ve out
lined the process in the text box ' 'A 3-D 
Feature Presentation : Anatomy of a Mod
el," wh ich de cribes how I built a 3-D tes t 
model of an automoti ve connec ting rod. 
The resultin g full y re nd e re d image is 
shown to the right. 

ln practice, however. Des igner can be 
annoying to use. In the real world, you 'd 
never find a connecting rod as s imple as 
the example I used. Most connecting rods 
use split caps and have subtle machining 
detail s that arc hard lo represent in De
signer. It' s nut surpri s ing, then , that when 
I tried lo draw a real-world connecting rod, 
I ran headlong into a few o f Des igner's 
limitations. 

Fi rst, when l was constraining a profile. 
Designer turned some Iii lets (i.e. , arcs that 
are tangential to two lines) into loops . The 
way to work around thi s was to constrain 
the pro file in a different order. An alter
native wou ld have bci::n to draw the ini
tia l sketch more accura te ly. 

I ran in to more constra int pro bl e ms 
when I accidentally over-constrained sev
eral profiles . Frankl y. it takes a good geo
metric eye to te ll how a profile should be 

A fully rendered lest design created in AutoCAD 

Designer 1.0. The steps in the design process are 

illustrated on the next page. 

constrai ned; it shouldn ' t be so difficult. 
An Autodesk spokesperson claimed that 
over-constrai ning is a problem with CAD 
programs in genera l, and that the next ver
sion of Designer will make it easier to re
move constrain ts indi vidual ly at any point 
in the co11straining process. 

Furthermore. after c reati ng the major 
features in one of my rod designs, I found 
that Designer could not apply the fillets I 
wanted because it has certain design lim
itations that you don ' t find in high-end 
CAD programs. I wanted to apply a vari 
able radius fillet , but Designer makes no 
provis ion fo r it. Other problems I had with 
filleting are less explainable: Designer sim
pl y gave up on some fill ets that it should 
have been able to do. 

Still another problem cropped up when 
I tried to change the creation order of some 
of the features. No facility ex ists for doing 
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A3-D FEATURE PRESENTATION: ANATOMY OF AMODEL 

Although creating a part in AutoCAD 
Designer is, for the mosr pan, pretty sim
ple, it is not completely painless. For this 
rev iew, 1 created an automotive co n
necting rod, a proi:ess that is depicted in 
the photo sequ· nee that fo llows. 

First you create a simple sketch of the 
part' s outline. The sketch doesn't have to 

be dimension
all y accurate or 
even very neat. 
Yo u then turn 
the ketch into a 
profile with the 
AD'P ROFILE 
command, and 
Desig ner ·auto
matically applies 
constraints that 
c lean up your 
sketch (photo 

. Tn the process, Designer makes some 
assumptions about the intended shape of 
the sketch . For example, it adjusts Jines 
that almost tquch , so that they do touch· 
iti makes lines that are nearly vertical or 
horizontal , exactly vertical or horizon
tal: and it makes arcs that are nearly tan
gential to line , exactly tangential to those 
lines. In some case , the assumptions that 
De igner makes arc incorrect, bu you 
can overrid them manually. 

After you turn a sketch into a profile, 
you must apply some further constraints 
and dimen. ions to athieve the shape you 
really want. If a profile is undercon

strained (i.e.L if 
you do not give 
a profile all the 
constraints and 
dimensions that 
are required to 
achieve the de
sired shape), 
then there are no 
guarantees that 
Designer won't 
tum the profile 
into something 

unrecognizable the next Lime-you change 
a dimension. 

Fully constraining a profile can be a 
tedious job. One reason is that the di
mensibns and constraints that are neces

sary to accomplish 
the task are nor- ob
vious. Tn the con
necting rod example, 
in addition to adding 
the req uired dimen
sions, I had to con
strain the top and 
bo11om arcs so that 
they had the same X 
va lue, and 1 had to 
set the dimensions of 
the lines so that they 

had the same Y value photo 2). 
Once you fully constrain the profi le. 

you can turn it into a feature . In the rod 
example. this i. a si m
ple extrnsion (photo 3). 
At this poi nt , the pan is 
a so li d mode l, a l
th ough it i. no t yet 
complete; the rod still 
needs journal ho les. 
You acid the hol es as 
sketch es (photo 4), 
lllrn them into profiles, 
constrain th em to be 
concentric to the end$ 
of the rod and the n 
ubtratt them as exuusions from the base 

featu re (photo 5 . 
Profiles must be con trained with re

spect to th1.: base feature. Thi is where 
feature-based modeling 
departs from simple sol
id mode lers , such as 
AME th e AutoCAD 
Modeling Extension). 
Although it might ini
tiall y seem like a re
stri ction , this require
ment let s you build a 
part with little regard to 
what its final dimen
s ion s will be . In the 
case of the rod . its over

all length, width. and end diameters can 
be cha nged ju. t by updating their di
mension (photo 6 . From a design per
specti ve, thL is an advantage, because it 
lets you design part before,you finalize 
the ir dimension . 

After you have establi shed the basic 
features of a pan, you can add fi llets and 

cham fers (i.e., beveled eClges). On the 
rod, I added chamfers in the journal holes 
and fillets at the base and top Of the shank 
and around the outer edges (photo 7). To 
show what the rod 
looks like, I asked De
signer to apply a mesh 
to its su rface and ren
der it , wh ioh created 
the image hown on 
page 20 1. 

Becau e Des igner 
parts are solid model. , 
the program i. able LO 

calculate th eir mas 
properties. You use the 
ADMASSPROP c9m
mand in D s igner to 
di play a dialog l}ox listi ng a part's mass, 
volume ·enter 6f gravity. principaU axes, 
and moments of inertia . An entry fiie ld 
lets you specify the density of the mate
rial. All the entries in Lhis dialog box 
have- no defau lt unit of measurement, so 
they arc based on whatever units yo u 
used to create the pan. 

Once you have essentially completed 
a part Designer ha the capability to cre

ate a multi view draw
ing from it. The draw
ing ca n incorporate 
orthogonal and iso
metric views as well 
as sections. 

An important char
acteristic of Desig,ner 
is !hat the part and the 
drawing are bidirec
tionally associative. 
llhi s means that any 
chan ge you make in 

one is automatical ly rerl ec ted in the 
other, mak ing the drawing truly intelli
gent. After a designer or engineer cre
ates a co mp! pan . anyone who has 
a minimum of AutoCAD e~perience 
will be able to modify its dimensions. 
For example the rod design could be 
modified to be any lengt h, with any 
journal di ameter. thicknes ·. and beam 
width . 

From the creation of one part, you can 
grow a whole fam il y of parts . hat, at 
least, is the theory behind Designer. 
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this, so the only recourse is to delete some 
fea tures and then recreate them-not an 
appeali ng option. considering it invol ves Is AutoCAD Designer aBaby Pro/Engineer?
redrawing and reconstraini ng each affect 

ed profi le. It is po sible, however, to make S ince the day AutoCAD Designer was neer had to delete existing fea tures be

a copy of a profi le manually before !Urning announced the most common ques cause they prevented him from continu

it into a feature. You can retrieve this copy tion about it has been whether it is a baby ing. Once, he had lo reorder some fea

later, if needed. Pro/Engineer. It's a fair question to ask, tures to proceed. 


and the answers are straightforward. As I noted, Designer had problems 
One Point Oh Pro/Engineer is a high-end CAD . ys generating complex fi llets on some of 
AutoCAD Designer is in its first re lease, tem from Parametric Technology Corp. the test parts I built. Pro/Engineer had no 
and it shows. The program lacks cert ain (Waltham, MA). Over the past . everal such problems and was able to handle 
refinements that come with maturity. For years. the software has gained a large whatever wicked geometric tricks I threw 
instance, it has no way of exporting su1face share of the high-end CAD market, and at il. 
data (at least not without going through rightfully so. IL is an excellent modeler, An essential question for engineers is 
Autodesk' s S1500 AutoSurf program), it wi th the kind of power that manufactur whether th.e tools they use can solve the 
lacks the abili ty to sweep profiles in 3-D or ers need for designing and building com problems they have. In short, it doesn't 
create sculpted surfaces, and it cannot con plicated products. A typica l suite of matter how good your hammer is if you 
venientl y do sheet-meta l or thin-shell de Pro/Engineer software sells for three to really need a screwdriver. Designer can 
s ign. Even Des ig ner ' s documentation four time the price of a complete Auto create a wide class of parts but not all 
seems to suffer from fi rst-release prob  CAD Designer setup. If Designer is able pai1s. It is just not as robust as its higher
lems: It ' s a bit skimpy and has more than to provide a significant subset of Pro/ end competitors, such as Pro/Engineer. 
its share of errors. Engineer ' s capabilities at such a large Even though Designer can do an accept

Despite its warts, Designer is an im price advantage, the folks at PTC may able job modeling a simple connecting 
pressive program overall. Although I en have something to worry about. rod, Pro/Engineer is capable of model
countered d ifficulties in creating some of To see how Designer stacks up against ing not only the connecting rod but the 
my test mode ls. in the end, with the ex  Pro/Eng ineer, I spent an afternoon at entire engine as well. 
ception of a few complex fi llets, Designer the local PTC office in Phoenix. f went For this a1ticle, used Pro/Engineer as 
was able to create them . No other CA D armed with a sketch pad and a few notes an example of a typical h.igh-end CAD 
program in its p1ice range would have been on how I wanted to construct my test system; it i by no means the only exam
able to do that. model, an automotive connecting rod. ple. Companies such as Structural Dy

Time will likely be Designer's sa lva Rather than starting with a drawing and namics Research (Milford, OH), Com
tion . Au todesk has issued two upd ates seeing if the applications engineer could putervision (Bedford MA), and 
since the program' s ini tial release, and the re-creare it, l wanted to test Pro/Engi Intergraph (Huntsville, AL) offer work
company plans to continue updating De neer's conceptual design abili ties . The station-based products with similar ca
signer on a regu lar basis. Now that Auto test machine was a Silicon Graphics Indy pabilities. Also, Manufacturing and Con
CAD Release 13 is shipping, Designer is workstation, with extreme graphics and sultii:ig Services (Scottsdale, AZ) offers a 
s lated to become more c losely integrated 32MB of RAM. high-end package that runs under DOS 
with it, so its seams will be less obvious. As you 01ight expect, Pro/Engineer using a 32-bit extender. 
Autodesk planned to re lease Designer 1.1 had no major problems creating my test For the moment, the folks at PTC (and 
by the lime you read this. Its new featu res connecting rod . At the same time, how the other hi gh-end CAD vendors) have 
incl ude the abi lity to change constraints ever, it was not orders of magnitude faster nothing to worry about with Designer 
at any point in the design process, a set of than Designer and it, too, ran into ome other than the fact that ome prospective 
on-line tutorials on 3-D modeling, and op design dead ends . Twice during the de customers might mistake it for a baby 
tim ized pe1formance (A u1odesk c laims to sign process, the PTC applications engi- Pro/Engineer. That it clearly is not. 
have reduced the time required to save 
some mult i megabyte fi les from roughly 2 
hours LU 15 111inu tt:s). dec is ion is more compli cated. The in Designer seats and let fo ur times as many 

For mechanica l engineers and des ign ves tment in hardware and tra ining for engineers and designers have access to 
ers who are already using AutoCAD, buy AutoCAD is not all that differen t from parametric fea ture-based modeling tech
ing Designer is almost a no-brainer. IL gets what you get into with high-end CAD nology. 
them into feat ure- based mode ling for sys tems. In some cases, pay ing an ex tra Chances are, futu re versions of Designer 
a relat ively small invest
ment, and it doesn't require 
that they learn a new CAD 
sy tem. Even if Designer 
proves useful in only a few 
app li cations, its cost can 
easily be justifi ed. 

For designers and engi
neers who don ' t u e Au to
CAD, however, the buying 

About the Product 
AutoCAD Designer 1 .0 ....$1500 
Autodesk. Inc. 
2320 Marinship way 
Sausalito, CA 94965 
(800) 964·6432 
(415) 332 2344
fax (415) 491.8311 
Circle 1000 on Inquiry Card. 

$ 12,000 for a high-end 
CAD system may be good 
economy, particul arl y if 

, d · · d 
you re es1gmng pro ucts 
that may produce a few 
mi ll ion dollars in reve nue 
to your company. On the 

I .
other iand. II may be be t
ter economy to buy four 
times as many AutoCAD 

wi ll evolve lo be more like the high-end 
so li d mode lers. For now, it occupies a 
unique price/perfo1mance niche that should 
appeal to a wide range of users. • 

£ va11 Yares is the principal co11s1.1 lta11 t at De
sign Awo111atio11 Systems in Phoenix. Ari
:011a. You ca11 reach him 011 tlze /111ernet at 
5300.177 l @co111p11serve.co111 or 011 BIX c/o 
"editors. " 
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HANDS-O N TESTING 


' 
Once you convert from a 15-inch to a larger-size monitor, 
you're spoiled for life, with no regrets 
ANTHONY J. LENN ON 

arge-screen, high-resolu tion color mon itors are more than luxurious ; they' re rapid ly becoming a 
necessity for many business applications. The larger the monitor and the greater the resolution, the 
more cells in a spreadsheet or wi ndows in a GUT you ' II see. For serious CA D work, 20- or 2 1-inch 
monitors are a must. They' re also well suited to desktop publishing, because they can display a two
page spread. Another excel lent reason to purchase a large-screen monitor is if you give group 
presentations. We tested 62 monitors, ranging from 17 to 21 inches, that offer the necessary reso

lution and refresh rates lo take full advantage of today's GUis. 
Using mechan ical precision-testing devices and software tools, we searched for the best in the 17-, 20-, and 

21-inch categories. We put each monitor through a battery of over 40 visual inspections to measure image qual
ity, sharpness, contrast , convergence, legibility, and distortion. We also evaluated the ease of setup, the con
trols, and the documentation. Finally, we determined how much power each monitor consumes in active, idle, 
and sleep modes. 

The average MS RP (manufacturer 's suggested retail price) of the 17-inch monitors is $909, close to $ 1300 

How to use this guide 

We selected the best color monitors by combining the test re ware diagnostics , hardware tools, and subjective evaluation. 
sults of display quality, usability features, controls, design, Each category has a dif ferent weighting system to arrive at 
and power consumption . Our test equipment includes soft- the final scores. 

We base overal l scores on a BEST OVERALL NEC MulliSync XEl7 

weighted average of scores 


hECn.ua..~~hJi.n.qua!ltyrnoni\or1i,OOClthu MUltlS)T'CXEl7for image quality. If the column for Mac 16'i IS no C);COpllon, Wf\eO C()O(l«;teCI 10 II PiOQ 8l'ld Pl..,- 1)1,~cm. It nego
sharpness. convergence, ~ ~ tlotes an optln1a1 connguranon Md offon tnilt aa ltle oof."IUlt inch or higher resolution is 
contrast, distortion . and ~ $ettJn«. la POWtf management conlOfms to tht VESA: OPMS (Oisolay checked, t11e monitors may 

Power Mana&oment Sl&nallnfJ riwthOd. r ront-P¥1el t>uttont let Yo\.Ilegibility. Higher numbers also support 1152x870 and easly navtg:Me ttxoucti on-~ menus end .at\,lst «Wl:tot semrcs. TM COior 
indicate better quality. ~of ine monA.or can also De customtl'Ord. NEC uses &flll!·SCtuCn CRT. and tts 640x480 pixels, as well as 

'" 1 edsaeencoat~redu:HgtateandeonmtJutas toanelCC!(lcntscrtet)o- 832x624 pixels. 
eoollBSt r , The mon/W rocolvcd an ~c11on1 u5et1rllly r:lllng, Cl.l(l ln Part to 11$ suPtm do.."umentation ~ 

OYWU ~ fUJ'l.'E tor JUJ.ll:l llSl\.l'I 1LU1m1 EOll1ll!I llMN II 9El(I 

The prices listed are MSRP.---- - --- ""' ""' "'° ""' mu WIJllll """"""' """""' 

Street prices may be as w NEC uult!Sync xe11 si:i60 •••• • ••• . .... a 31s.231 1il'l' i611 r1 


much as two+thirds lower. IUllCI W NIMO nuSc:in T2·17 s1m • ••• • • • • • ••• 2s 32&.i,2 i500.i200
......... ...
ttlll(I., S•mtroo SC·T2!SXL 320•1A0 12!!0.J02A 

tlliW:l IP CTI 17&5GU Sl""'<MfJ .... .... •••• 26 325-225 1ro::>.i2~..... ....... " 
mou wSvivqSf1CMH:erl7Cil sa.:~ 3:20·.?40 ll!Oo!C2.i 

r.MD• 18 Lll7P ........ •••• .26" m.2JS 1600· 1200""" 
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thumbwheels. 

EMISSION SHIELD 
Shields provide additional 
protection against VDT 
emissions. Look for 
products offering 
Sweden's MPR-11 or TCO 
levels of protection. 

Anong1are coating 
reduces the visual 
distractions of light 
reflecting on a monitor. 
Some technologies diffuse 
the light by providing a 
rough surface that 
scatters incident rays. 
Others reduce g1are by 
using a multilayer coating 
that diffracts incident light 
but maintains sharpness 
and contrast. An antistatic 
surface reduces a screen's 
electrical charge, thus 
decreasing the 
accumulation of dust. 

PICTURE TUBE 
A monitor's CRT contains the electron 
gun that sends beams of electrons, 
controlled by deflection circuitry, 
through the shadow mask to create an 
image on the phosphor screen. 

' 

· 

Power conseivation features reduce energy 
consumption when the computer system is 
idle. Look for the Energy Star logo. 

You'll need power and video cables 
longer than S feet to provide 
flexibility in placing monitors in the 
worllspace. Take measurements of 
your worllspace before purchasing 
a large monitor and make sure 

/ BNC CONNECTORS 
_.,.._ . In monitors with high horizontal scanning 

frequencies, BNC connectors provide shielding 
between the video input and the signal lines. 

Behind the Big Screen 

PEDESTAL 
Monitors that pan and 
lilt smoothly and offer 
a good range of 
movement make it 
easy to adjust a 
monitor's position to 
allow comfortable 
viewing. :_ ~ 

~~::~ntrols that are mounted on the 7·
front bezel and have easily identifiable 
markings. Digital controls with on·screen 
menus are the easiest to use. For image 
adjustments, we favored push buttons over 

CABLING 

the wiring setup will be convenient 
and safe. 

less than the average MSRP ($2243) of the 20- and 2 L
inch monitors. The ETC Computer ViewMag ic CA
I765CPL and ViewMagic CA-1765SPL were the least 
expensive monitors we tested at $659. The Philips Bril
liance 21 A Model 2130DC carried the most expensive 
price tag of $2999. 

Large-scale monitors are heavy. The average weight for 
a 17-inch monitor is 46 pounds, and the average 20- or 21
inch monjtor weighs 73 pounds. They also consume vo
luminous desk space and a lot of wattage in active mode 
(116 W for a 20- or 21-inch model and 90.9 W for a 17
inch model). But all the 20- and 21-inch morutors and all 

ILLUSTR ATION: BAUCE SANDERS C 1995 

llWlJ>1+! 11 gl M BESTp .1!.!·l•l. fb11.,1;i 
SCREEN SURFACE 

17·INCH r.fONITORS 
NEC MultiSync·XEJ.7 
The NEC tradition continues 
with the introduction of a 
line of high-qu<1J ity rrionitois 
that includes the MultiSy11c 
XE17. This unit.stands out 
for its excellent screen 
contrast and efficient 
internal power_ mani;igement 
system. The rt\onitor is. 
Microsoft Plu~and·Play

compatible. On-screen 
menus make using Its 
adv,anced dlgita l controls a 
breeze. 

P.AGE206 

Nanao · Ae~Scan F760i·W · 
~ ' ,. • • ~ ",()'!
The Nanao ofters excellent 
overall dlspla)l'quallty and 
earns the tJ;lird-highest 
power rating in its class. 

. The mohfto~ excels i ' our 
legibility and image-quality 
tests and exhibits relatively 
s mall amounts of distortion 
and misco,nvergence. It 

·provides an automatic 
on/off control and has a 
com bination ot LED lamps, 
push puttons, and an 
adjustment knob on its 
front panel. :fhere Etre Mo 
ways to adjust color: with 
sophisticated controls for 
experienced· users and with 
the easy-to-use Colorlflc 
colQr-calibraJion software: 

PAGE212 

but two of the 17-inch ones (the Orchestra Tuba and the 
TVM AS 6A) a.re Energy Star recipients, meaning they 
consume 30 W or less in a low-power state. 

One common aspect of many of the monitors is the 
picture-tube manufacturer. Our entire tes t sample of 62 
monitors, from 33 di fferent vendors, represents only six 
pi cture- tube manufacturers (Hitachi , Matsushita, Mit
subishi , Toshiba, Sony, and NEC). Hitachi manufac
tured 58 percent of the total. Differences in individual 
tubes and electronics, such as the microprocessors that 
handle incoming video signals, help differentiate qual
ity among our test sample. 
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DO YOUR EVES A FAVOR 


• 


I
f you spend more than four hours a day in front of a 15-inch monitor, consider moving up to a 17-inch monitor with bet
ter resolution. The higher resolution will increase your viewing real estate, and the larger screen will make the images larger, 
so you' II be able to see those additional spreadsheet cells. A high-refresh rate reduces flicker and wi ll be easier on your 
eyes. We tested 44 17-inch monitors. Prices ranged from $659 to $ 1299. 

About one-half of the 17-inch monitors have maximum noninterlaced resolutions of 1280 by I 024 pixels. Most of the otJ1
ers support higher noninterlaced resolutions ( 1600 by 1200 or 1600 by 1280 pixels). The exceptions are the NEC, Radius, and 
Panasonic units , which are limited to a maximum resolution of 1024 by 768 pixels. We believe that 1024- by 768-pixel res
olution on a 17-inch monitor provides excellent viewi ng. As the resolution increases, text and objects get smaller, so you would 
need to be sharp-eyed to enjoy working at resolutions of 1280 by 1024 pixels or higher on thi s size screen. 

All monitors except two are Energy Star recipients and all but eight provide internal power management systems. All 
meet Sweden's MPR-11 standards for VDT emissions. Several carry FCC Class A ratings and are not recommended for 
home use; they may cause interfer
ence with TV reception. 

Controls range from basic con
trast and brightness to more sophis
ticated features such as degauss and 
side convergence, or pincushioning. 
On most , you can adjust the color 
to some extent. Sixteen of the mon
itors provide on-screen menus for 
image adj ustments. All but four 
monitors support ac least one Mac
intosh mode. 

Warranty and support policies of
ten separate major monitor manu
facturers from second- and third-tier 
vendors. Make sure you understand 
the service policies before you pur
chase a monitor. 

The Best Overall winner, the 
NEC MultiSync XEl7, is Microsoft 
Plug-and-Play-compatible. Thi s 
means that a Plug and Play com
puter system can communicate with 
the XE 17 to identify available setup 
options that both devices support. 
A li st of optimal confi guration op
tions pops up, and the drivers will be 
included in the operating system
you don't need to install them. The 
XE17 offers excellent contrast, but 
its overal l display-quality score is 
only slightly above average, due to 
its relatively low distortion index. 
An efficient internal power man
agement system , coup led with 
above-average features and excel
lent usability propelled this unit to 
the number-one rating. 

Two Nanao model s placed 
among the top in the 17-inch cate
gory. The FlexScan T2-17 ($ 1299) 
uses a Sony picture tube, and ic ex
celled in the DisplayMate image-

COLORIFIC COlOR MANAGEMENT SORWARE 
. .. 
. 

. . "')!: . ·.· . . . 

In -adilition to sopJiistlcati!cl digital c~lor controls, some high-end monitOr ma~u

facturers (e.g., NanaoJ are offering COloriflc color management software free Of 

cha~•. Colorific ,l~n..., ltd., San.~rancisco, CAJ Is a sciftware-oqly color.c•il~ 


ibrati4if-~ - suppoils an WindOWs and MaCintoSh color applications. It pi-o

vides communication between the printer and the display, which ensures that 

the displa)'.ed colors match the printed QUtput. Its patent-pending process ~res 


the lndlYidUal cha~'Of,your lllOJlibW and makes adjusbnents to dlsplay op· 

timum colors. Adjarstments accommodate en· 

vironmental variables such as room lighting, 

monitor brightnmsettinP? and variations In 

different video cards. Colorffic proVldes the 

functionality of costly hardware calibration 

devices used .bY gqphlcs .11,rofessionals and 

can ·cut Costs by n!Cluclng tri11l-and-error:draft 

printing. . 

COlorific works With all color monitors and 
, "virtually. any·graplflcs Pr.9gram, foonat, or 

adapter. You are ·led thrbugh a series of 
choic~ that de.tennlne the ·color space (i.e., 
the inathemidical escripti(n of the monitor's 
color-rendering ·cltaracteristlcsJ. Template 
cardHnd on-screen color combinationS.gulde 
you thro(lgh th~mrocess. ~e~ the P-rocess 
Is comjjlete,·the Utility Will 'Create a pfOfile of COlorlflc's gamma scnennynchronlie 
your monitoi and measure It against an inter- co1or brlllrtness with Incoming voltage. 

national standard .fbr perfect color. You can 

then ~onally reset th~. monitor.to ii m:ore accurate set of colors. :Once settings, 

are complete, they are saved until you change them. Colorific functions at the op. 

erating-sJstem level and requires no special commands. ff your scanner does not 

provide colo11 correction, Colorific will let you comet the color of the scanned in· 

put on your monitor. 


Colorific for Windows Incorporates the Kodak Precision color manaP,1119nt sys
tem standard for cOlor rendering. KodaR Device Color Profiles are available for most 
commonly used printers; aildltional prpfiles are available from Sonnetech. Colorific 
for Mac Includes Apple's ColorSync color management utility and works with 
evety ColorSync-compatible printer, including Adobe PostScript Level 2 printers. 
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Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

Tirnt's amillion last year alone- more even than sold 
under big names like NEC, Sony, IBM and Mitsubishi*. 

And that's before the international experts started 
raving about our bigger, new,high-performance 1765GM 
and 1785GM 17-inch "green" monitors: 

''Best 17-in. monitor'' (Monthly PC Magazine,Japan). 
"Best overall performance"(Soft & Micro Magazine, France). 
"Oneofthe best monit01s...bright,sharp display and excellent 
colors" (Windows Magazine, Sept. '94). ''Symbol ofExcel
lence Award" (CETDC/ Business Week Asia, Taiwan). 
"Best Di.splay Products" (Computex/Byte, Taiwan). 

Not only does the larger, flat-square tube give you 

more display area for Windows~ an ultra-fine .26mm dot 
pitch and flicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design; anti-glare, 
anti-reflection, anti-static screens; and its front
mounted, full-featured digital touch-panel. 

These new low-radiation (MPR II-compliant) 
"green" monitors use only five watts of power when 
"on" but inactive. That's six times better than even 
the US EPA's own Energy Star guidelines. 

So how did we get so big so 
fast? Simply by giving you more 
for less. For more information, 
call your nearest CTX office. CHOICEOFTIIE PRos 

USA Headquarters 20530 Earlg:1tc lreeL Walnut. CA 91789. 909-59:;1;146. Fax 909-595-6293 Technical Support 1-800-888-2012 BBS 909-594-8973 Southern Region 6624 Jimmy Carter 
Blvd.. Norcross. GA 30071. 404-729-8909. Fax 404-ms805 Eastern Region 481-A Edward Ross Drive. Elmwood Park. NJ 07407. 201-6-16-0707, Fax 201-6-16-1998 Midwestern Region 
500 Park Bil•d., Ste. 295C. lrasea. IL 60143, 703-285-0202. Fax 703-285-0212 Southwestern Region 1225 E. Crosby Rd .. Ste. A2 1, Carrollton. TX 75006, 214-116-9610, Fax 214-245-7447. 

©1994 CTI( International, lnc. All brand names are trademarks or registered trademarks of their respective owners. 
'Official 1993 Monitrak U.S. monitor sales research. 
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If you are looking into buy

ing a proven business com

puter moni tor look no fur

ther. 

*BYT E magazine fo und the 

Sceptre 15-inch color moni

tor to be the "best overa ll" 

in performance and quality. 

Better than N EC, IBM, 

Mitsubishi , and Zenith in 

screen quali ty, cost, power 

conservat ion and distortion 

tests. 

Sce pcre 14 " CE-61 N 

S"prro 15" CC-6 15GL I~ I 

Award-Winning Professional Ultra ~ 

VGA Color Monitor _...,_......,,, 


JANUARY 1994 

E\JTE 

JANUARY 1994 

GENERAL BUSINESS 

COLOR MONITOR 

SCePI Re® 

TECHNOLOGIES 

PC Digest rated Sceptre's 

CC-615GL # l after com

bin ing scores for quality, 

PC Digest 
RATINGS REPORT 

usability, power consump

tion and features. 

The experts have already 

compared for you. So, if 

you look at the facts we are 

confident that you wi ll be 

looking into a Sceptre high 

resolution color moni tor. 

Sceptre manufactures a 

complete line of business 

monitors. For more infor

mation please call 

1-800-788-2878. 

See/me 17" CC-6 J 7GL 

~ ~~ 

~ v 
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qu ality tes t. The F lexSca n BYTE BEST 17-INCH 
F560i-W ($ 1279) uses a Toshi
ba picture tube, offers above
average image qua lity, pro New and improved from NEC 

vides hi g her co ntra s t, and 
exhibits less distortion than the 
FlexScan T2- l 7. The FlexScan 
F560i-W's front control panel 

is more sophisti
ca ted than the 
Flex Sca n T 2
l 7' s. However, 
you can access 
the FlexScan T2
l 7 ' s ad vanced 
features using an 
on-screen menu . 
The two 17-inch 
Na nao monitors 
offer superb fe a
tures .and above
average usabili

ty- they should, considering 
their price tags. 

The Sam tron SC-728SX L 
ranks third overall and earned 
the best overall image-quali ty 
rating. This uni t was practical
ly free from mi sconvergence, 
and only fo ur other monitors 

received a better 
power rating. 

Both CTX ln
t e r n a ti o n a I 
I 785GM and the 
l 765GM mo ni
tors placed well in 
the 17-inch class. 
T he 1785 GM 

BEST OVERALL NEC MultiSync XE17 

~ NEC has always produced high.quality monitors, and the MultiSync XE17 


~ is no exception. When connected to a Plug and Play system, it nego

~ tiates an optimal configuration and offers that as the default 


~ setting. Its power management conforms to the VESA DPMS (Display 


Power Management Signaling) method. Front-panel buttons let you 

easily navigate through on-screen menus and adjust control settings. The color 

accuracy of the monitor can also be customiz.3d. NEC uses a flat-screen CRT. and its 

multi layered screen coating reduces glare and contributes to an excellent screen

contrast rating. The monitor received an excellent usability rating, due In part to its superb documentation. 

OVERALL QUALITT FEATURES DOT MAXIMUM DISPLAY MAXIMUM RESOLUTION 832x624 OR HIGHER 
PRICE SCORE INDEX SCORE PITCH AREA (MM) NONllITTRLACED MAC SUPPORT 

BEST NEC MultiSync XE17 $1060 ............ ............ ............ . 28 316x237 1024x768 II 


RUNNER-UP Nanao FlexScan T2-17 $1299 ............ ............ ... ......... . 25 328x242 1600x1200 II 


RUNNER-UP Samtron SC-728SXL $850 ............ ............ ......... .28 320x240 1280x1024 II 


RUNNER-UP CTX 178SGM $1049 ............ ............ ... ......... . 26 325x225 1600x1280 II 


RUNNER-UP Samsung SyncMaster 17GL 5849 ............ ............ ......... .28 320x240 1280x1024 II 


RUNNER-UP IBM17P $1260 ............ ............ ... ......... . 26 315x235 1600x1200 II 


A remarkable image from Samt ron 

HIGH QUALITY Samtron SC-728SXL 

The Samtron's high quality ranking Is due mainly to its excellent performance in the 

convergence test. The unit's average was only .02 mm (the Philips and Megalmage 

models were Its closest competitors at .029 mm). The Samtron features antistatic CRT 

coating, flat-screen CRT technology, and above-average contrast. Although it employs 

dynamic focusing, Its Image sharpness was only average. And it performed below the 

norm in°the legibility test. The Script font was not legible below 14 points (13 points 

was the average for 17-inch monitors), and the Times Roman and Arial fonts were not 

readable when their point size was smaller than six (the average being five points). 

OVERALL QUALITT FEATURES DOT MAXIMUM DISPLAY MAXIMUM RESOLUTION 83Zx624OR HIGHER 
PRICE SCORE INDEX SCORE PITCH AREA (MM) NONllITTRLACEO MAC SUPPORT 

BEST Samtron SC-728SXL 5850 ............ ............ ......... .28 320x240 1280x1024 II 


RUNNER-UP Sony Multiscan 17se 512SO ......... ............ ......... .25 300x225 1600x1200 II 


RUNNER-UP Dyna Micro MON-172GLR $699 ......... ............ ......... .28 300x225 1280x1024 


RUNNER·UP CTX 176SGM $999 ......... ............ ......... .27 325x245 1280x1024 II 


convergence with its .27-mm RUNNER-UP Megatron Megalmage $679 ......... ............ ......... .28 300x225 1280x1024 II 


dot-pi tc h Ma tsushita pic ture RUNNER-UP ADI MicroScan SEP S769 ......... ............ ...... .28 320x240 1280x1024 

tube. The sty li sh monitors look 
identical from the fron t. Low cost, low power, h i gh quality 

T he Sony Mul tiscan I 7se is 
second o nl y LO the Sa mt ro n LOW COST (UNDER $800) ADI MicroScan SEP
SC-728SXL in our High Qual
ity category. Sony' s Trinitron 

With its $769 MSRP. the ADI MicroScan SEP finished as our Low Cost winner. It offers higher contrast and prodisplay techno logy prod uces 
duced a lower distortion index than that of the Samtron SC·728SXL. The MicroScan 5EP's power rating indicates 

vibrant, full y saturated co lors. 
the efficiency of the system's internal power management system: however. its .28-mm dot pitch, lower-than-aver

The Mul tiscan I 7se's three fac
age number of user-definable modes (on ly eight), and lack of an on-screen menu adversely affected its features rat

tory preset color modes and 
ing. Digital contrast and brightness controls are located on the front of the unit; more sophisticated controls (i.e. , 

one user-adjustable color mode horizontal phase and width , vertical size and shift, and degauss) are located behind a protective cover. 
let you adj ust on-screen colors 
to match printouts. 

OVERALL QUALITY FEATURES DOT MAXIMUM DISPLAY MAXIMUM RESOLUTION 832x624OR HIGHER 
PRICE SCORE INDEX SCORE PITCH AREA (MM) NONllITTRLACEO MAC SUPPORT 

BEST ADI MicroScan SEP $769 ......... ............ ...... .28 320x240 1280x1024 

RUNNER UP Orchestra Tuba-II S795 ......... ............ ... ... ...... . 26 330x241 1600x1200 

RUNNER UP Megatron Megal mage $679 ......... ............ ......... .28 300x225 1280x1024 II 

RU NNER UP NSA Hitachi Super 17s 5795 ......... ......... ... ... ... ... .26 316x237 1280x1024 II 

KEY 

Excellent .t..t..t..t. Good .t..t..t. 

Fair .t..t. Poor .t. 

JANUA R Y 1995 BYTE/NST L L A B REPO R T 209 

http:customiz.3d


HowWe Tested 

We tested 17-inch monitors that 

support a noninterlaced res
oluti on of at least I024 by 
768 pixels at a refresh rate of 

70 Hz, as well a 20- and 2 1-inch mon
itors that support a noninterlaced reso 
lution of 1280 by 1024 pixels at 60 Hz. 
We tested all monitors using BNC con
nectors (if they were avai lable). 

We use a Klein optical gauge to mea
sure convergence and a Tektronix lu 
minance photometer to measure screen 
contrast. On the software side, Sonera 
Technologies' DisplayMate Profess ional 
and NSTL 's monitor-testing software 
let us make detailed eva luati ons of im
age quality. 

BYTE conducted more than 40 sepa
rate visual inspecti ons on each mon itor, 
using softwa re- testing tools. We per
formed all Windows-based tests at stan
dard resolutions for each class of mon
itor ( I024 by 768 pi xe ls at a 72-Hz 
vertical refresh rate for 17-inch moni
tors and 1280 by I024 pixels at a 60
Hz vertical refresh rate for 20- and 2 1
inch monitors). As our test-bed, we used 
Graphics Pro Turbo video adapters (with 
4 MB of VRAM) by AT! Technologies 
and Compaq Deskpro 66M computers. 

DISPLAV QUALITY 
F or measuring overa ll image quality, 
we used three monitors of low, middle, 
and hjgh quality as a control set: They all 
displayed the same image. 

To measure image sharpness, we used 
an NSTL utility that produces I- and 2
pixel-thick RGB boxes at the ou tside 
edges of the screen. We examined how 
well each monitor displays each box and 
black line. A second se ri es of images 
measured the monitors ' abilities to dis
play fine vertica l and horizontal lines. 

Distortion manifests itse lf as oddly 
shaped screen images. Testers measure 
the lengths of a series of lines displayed 
on the monitor, and DisplayMatt: ca l
cul ates a percentage of distortion . 

The legibility test offers a real-world 
measurement. Testers decided at which 
size text was both readable and legible 
from a standard read ing distance of 24 
inches . 

We determined the overall display
quality score by calculating the weighted 
average of the image-sharpness (40 per
cent), contrast-rati o ( I0 percent), con

ent. Misconvergence.disPICI~ ~If as white areas or lines that have a tinge of 
RGB. The Klein. model CM7AG gauge contains three prisms, each passes one of 
the phosphor colors of the CRT. The stationary center prism is a reference; the 
outer two priJms shift Rotating the outer. prism makes the image beneath it ap
pear to shift. The amo~nt ~shift is calibrated In millimeters. lite gauge scales 
read the conyergence error pniSeirt When the three colors of the image shifJ intQ 

This gauge works on the principle of 
optical ~nverpiice, measurjng the 
.amount of reconvergence JJecessary 
to define the convergence error pres

.oytical·reconvergence. 

vergence (20 percent ), and leg ibility (30 
percent) tests. We combined thi s score 
with the image-quality (45 percent each) 
and the disto1tion ( I0 percent) scores. 

Using a digital multimeter connected 
to the power system of the monitor, we 
measured power consum pti on when 
each monitor displayed a fuLI Windows 
screen and when the screen was blanked. 
For VESA DPMS-compliant (Display 
Power Management Signaling) moni
tors, we measured power consumprion in 
suspend mode. 

FEATURES 
The features we judged included the 
number of factory prese t and user 
definable modes, type of video connec
tors , ma ximum usa bl e scree n area , 
weight, maximum resolution , power 
management , and electromagnetic radi
ation emission spec ificati ons. 

For Best Overall winners, we calcu
lated the weighted average of the image 
sharpness (40 percent), contrast ratio 
( I0 percent), convergence (20 percent), 

and legibi lity (30 perce nt ) tests. We 
weighed th is score equally against the 
total for image quality, feat ures, and us
abi lity (20 percent each). Distortion (5 
percent) and power consumpti on ( 15 
percent) are the remaining two compo
nents. The 17-inch monitors that priced 
under $800 and the 20- and 21-inch 
monitors that priced under $2000 were 
eli gi ble for the Low Cost category. 

Contributors 
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F

or generations, we have looked to the stars as symbols of that which cannot be read1ed. 


To be considered a star, one must display rare ralem and abili ty to rise above the masses. 

While the average person may never literally reach the scars, it is possible to put one ro 

work for you. * Consider the Samtron rarPower'" line of high resolution moni tors. Featuring 

digital controls, flicker-free screens to ease eye stra in and non-interlaced displays for edge to edge 

viewing, the entire line complieswith EPA Energy Star'M standard . * In addition, every Samtron 

monitor comes with an unparalleled three year part and two year labor warranty, adding up to 

heavenly perfo rmance at down-to-earth prices. 

* Contact your local dealer about the SrarPower line. 

You won't even need a telescope to see rhem up close. 

Thi EPA Enl'll' St. '.. tllbleri hi r=l rtpttwl £PA ndonestm ~ I -v Jl'KKi 0t ~n. S,eclfGtJW s&tKtIt W. wilbDvt ncm. VGA 111 UJduwt: Dl .lnll1unwul Bu:ircu ~Ce~ LU. Sum n slN.latd. 

Circle 113 on Inqui ry Card ( RESELLERS: 114). 

SCL-728SXL 
17" Flm Srrm1 
1,280 x 1,024 (GOH::.) High Reso/111 io11 
M11c Co111pmihle 

SC-528UXL 
15" Flat Sown 
l,280 x 1.024 (GOH::.) High Rl'so/111io11 

C-428UXL 
14'" 1.024 x 7G8 (75 Hz) High Reso/111io11 

The StarP01Ver Line Features: 

• Super Fine Dot Pitch 

• LolV Emission, MPR II 

• VGA, SVGA, XGA, VESA 

Compatible 

• Multi-Sca11 

• Po1Ver Saving 

SA.\ITRON DI PL~\'". INC. 
141;1 I:. l-i rcs1onr llh'tl. =IOI Li ~hrad•. CA 90638 
Td: JIO ROl-8425 Fn: JIO 801-8820 
CU1tonm mer: ·1 d: ( 00) SA.\ITRON. 
Dinnbmon: UnJdJ. Td. 1416) 5 -3000 
Mr<irn. Td: UI 1-525-32\-099.l 



UPSCALE DISPLAYS 


•• 
KEY TERMS 


I
f you conduct group presentations, des ign large and 
complex CAD drawings, run desktop publi shing ap 
plications, or edit color graphics, you should consider a 
20- or 2 1-inch monitor. At 800- by 600-pixel resolution, 

a full-screen presentat ion would be clear even from the back 
of a conference room. A number of the products also feature 
BNC video connectors, which let you chain several monitors 
together. 

These large-scale monitors are expensive and demand a 
premium in desk space. They are also power-hungry de
vices . Jn active mode, the moni tors consume an average of 
116 W compared to an average of 90.9 W for the 17-inch test 
units . However, they are all Energy Star recipients. All the 
uni ts also meet Sweden's MPR-ll standards for CRT emis
sions, but onl y seven of the products can-y FCC Class B 
ratings . 

The Philips Brilliance 2 lA and Nanao FlexScan F760i-W 
fi nish wi th nearly identical overall ra tings . The Ph ilips, 
which lis ts for over $900 more than the Nanao, fini shed 
with the highest overa ll display-quality rating. 

The NSA Hitachi SuperScan Elite 2 1 fi nished slightly 
behind the Nanao FlexScan F760i-W and Philips Brill iance 
2 1A in the overall rankings. Because the unit contains an ef
ficient internal power management system, and it also earned 
the thi rd-highest display-quality rating. Its MSRP of $ 1995 
made it the Low Cost winner. It comes with Windows-based 
software that lets you control the monitor's settings using 
your mouse via an RS-232 port. 

The Radius SuperMatch 2 1*T XL's high overall rank is 
due mainl y to its excellent usability rati ng. The monitor 
comes with superior documentation. It also received high 
marks fo r its easil y adjustable 180-degree tilt-and-swivel 
range . However, the Radius performed poorly in the legi
bility tes t. 

Power management is not the YiewSoni c 2 1's strength . 
However, it is priced under $2000, offe rs above-average 
image sharpness (thanks to its dynamic focus circuit), and 
does not suffe r from image distortion. Its contras t ratio is 
aided by a high-power video amplifier that enhances bright
ness. The mon itor makes use of fl at-screen CRT technology 
and can store up to 2 1 types of timing. 

The Nokia Multigraph 445X provides excellent features 
and ranks near the top in power management. The Nokia's 
display wasn' t as bright as those of many of the other units, 
which lowered its contrast rati o. It exhibited slightly higher 
misconvergence than the norm but provided above-aver
age performance in the remaining display-quality tests. Sub
par mul ti language doc umenta tion hurt the monito r's us 
ability rati ng. 

The ldek/fi yama YisionMasterM F-822 1 ($ 1945) is the 
least expensive of the 2 1-inch moni tors. It has an excellent 
quality score but onl y fair usability. Jn the legibil ity test, it 
provided the best-overall performance. The three Yision
Master models a lso provide excellent qua lity. The MF
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~gril(shadow misll All monitors have 
'an aeerture grill or shadow mask, a 
piece oftJ:iln, perforated metal through 
which electron beams pass before strlk· 
Ing ghosphors. Wtiile most picture 
tubes use a dot mask, one with very 
small ~oles, Sony~s Tiinltron picture 
tubeS"use a,mask with long vertical 
slots. Jhe geometry of the openings of 
the masks prevent the electfon beams 
from-striking the wro9g phosphor dots. 
The ,eleptrpn beam fdr._red)s blockeq 
from illofnlnating bJue phosphors by the 
mask;' ln other words, the mask creates 
a shadow over the blue and green dots 
when the beam for red passes. 

B1oomil{ Bloomlng·occurs when the 
1jnage on a monitor appears to·grow, 

In size when that image 
is brightly llluminatel'l. 

.You ,v,.'ill see this mp.st 
ptte~ :with bright whi_te · 
characters or objects. 
Characters become unfo
cused as the pixel> 

spread and defuse.. 

· Converg~misconvi!rgence Moriltors.use• 
·· tne.RGB color model, producing white 

by illuminatlng the three phosphor dots 
of a co)or triad simultane9usly. Coover· 
genc(l:is a monitor's abili~ to precisely 
illumfi\afe each dot,in the triad. This Is 
"difficult because the electron beams for 
RGB must converge.exactly on each 
triaq.·Misconvergence occurs wtien the 
electron beams scan the wrong dots 
of ~.t((atl and•manllests Itself as col· 
ored eelges on white objects. High 
levels ol miscon~ergence appear as 
shifted colors. 

Dot pi!Cji Dot pitch refers to the distance 

)'1 	

:. between tb6'centers of RGB phosphor 
dots'-'that m~ke up ihe color triad. 
smaller distances generally mean 
greater resolution capability. Comparing 
a monitor with a .53'mm dot pltch"to 
one'.with ,a .28-mm«lot pitch is.similar , 
to comparing a 9- and·24-pln printer. In 
products using the Trinitron apertur~ 
grill. the dot pitch refers to the center
ro;Cer\ter distance of the ~ertical grill 
opeoings . ; • . 

·.~'1 ' ·:>-?('S' • • 

HilriiOn~ frequency Ttjis ·indicates the, 
number of tiorlzontal lines Illuminated 
oO:si:~een in 1 second. Increasing reso
lution requires greater horlzontal fre
~u~ncy . 

Vertical refresh rate Tne speed at which the 
el ectron beams scan across the.screen 
from top to bottom is the vertical re· 
fresh rate. The beam of electrons 
sweeps across ihe phosphor dots a line 
at a time. The phosphor absorbs !tie e(l· 
ergy of the beam and releases this en· 
ergy as light. As the energy Is used, the 
light fades. If the beams do not return 
to .the.phospho~ dots quickly enough, 
the image starts to fade . This results In 
a •isual effect called flicker. High re
fresh rates reduce flicker and keep the 
image.sharp and stable. As resolutions. 

increase. the nee1l for.nigher rertEfsh 

rates also goes lfp. Hlghe,r resolutlon.s • 

require more and.smaller pixels, and to 

prevent image degradation, they must 

be refreshed mo(e often. 


lnteitaced/noninterlaced In interlac~\i !"flod~. 

the display Image is divided ioto•two • 

fields consisting of either odd,or even· 

scan lines. On one pass. the electron 

beams refresh the even lines, and then 


on the.next pass, ihey re-II. 

fresh 'the odd,lines. Noriln· 

terlaced means the elec· 

tron beams scan every 

line of the display on each , 

vertical sweep. Manufao- Noliiteilaced , 

turers developed interlao

lnftas a way of pushing 

higher resolutions 

tlirough the narrow band

width of early displays 

alia,video adapters. 

Prqducts that su·ppo(t grea 

bandWldth do not need to Interlace,- You 

should consider only the maximum non· 

interlaced resolution when evaluating 

monitors. 


oegaiissing Strong electromagnetS•COntri_>J 
the deflection of the electron 
used to illumlnafe pttosphors se 
electromagnets are sl{sce · ter
ference from the eartti ' s maghetie ·ll'eld. 
As yciu pan or ti lt tfle monitor. y0u. Pll,SS 
it tl;lrough these magnetic fields~ which 
can cause the monitor to displey color 
shifts or blotches of·djscoloration. The 
degauss "Control i e"al1gns th,e ele~tron 
beams ano reouces ·screen discob 
oration. 

M~ ws. fixedfrequertcJ A multiscarr 
ning monitor has tl)e ~bUlty to lock on 
to virtually any, frequency betWeen 1he 
l]lgh.and low limits of Its control(ipg 
electronics. A fixed-'frequency monitor 
will accept video signals at one;of.a 
limited number of cofnbfnations that 
must match the.signals the display 
adapter provides~ All t)le products in 
th(s review offer multiple-(requenqy 
synchronization . ' 

ReSolution The size of the plx~ls , 2P')· 
tributes ~o,tne sljarpne.ss of ttie' Lr:nagE!' 
and1he ainoun't of an Image i:lispfayed, 
Increasing resoh;tlori requires miire iind 
smaller pixels. Standard VGA.resolut ion 
is 640 pixels horizontally and 480 pix· 
els·vertically. We.tested monitors c9pa· 
ble of resolutions as high as' 16Q9 ~ 
pixels by 1280 P.ixels. Increasing the 
resolUtion means sending more data~ 
consequently, monitors offering h1gh 
resolutions must alsg proylde grea\e°r, 
bandwidth. High-resolution modes.also 
require laster refresh rates. ·· 
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One button. One finger.
Total control. 

l 

Our FlexScan® professional 
display monitors now include Screen tanager;"' 
a powerfu l, on-screen control system - .....------..; 

frl • o • °"~ 
rhar purs all viral image controls ar 
your fingertips. ScreenManager 

gives you rhe feeling of a graph ica l user environment (GUI). 
All adjustments fo r color, distortion, sizing, moire reduction 
and other function are eas ily made by scrolling through a series 
of on- creen menus with our popular rhumhwheel. Serring each 
individual adjustment is as easy a clicking on a mouse. ScrccnManager is another 
Nanao innovation, and an answer ro rhe growing need for less intimidating rcchnolog)'. NAN/10

Wid1 ScrecnManager, Nanao's award-winning fam ily of monitors - featuring 
ultra high resolutions, sharp edgc-ro-edge focus, and energy-saving feamres - are berrer Superior In Every Detail 
rhan ever before. Because rhey're easier rouse. Just think. You don 't have to keep looking 

i\A1 AO USA CORPORATION 
at your manual for instructions. All the adjustments )'OU need to make are clispla)'ecl righr 23535 Tclo i\venlle, Tumnce, Ci\ 90505 
on the screen. When we developed Screen.\tlanager, we put monitor control right where (3 10) Jli ·5202 Fax: (310) 530-1679 

it belongs - at your fingerrips. l-800-800-5202 

\u;<Y1·., Ir: h~T'I l>o-t.:il o .J 1tt:urrr,·./ tr.;Jmurk o/ ."\.JttJll ( ;,,,,{,.lf.1110'1. 

"\.. 1n·11 \li•i.rc,,. J11pln-i ,,,,,."'""",It .J trmt. l<Jrm,\ Lm.J).vr .J1 •.11/.Jblr ·111 

1(-k,u.! •11r;,,/cl1. ·' ; w.n •111 I' c I I Hur'"' CRT. 1\ J/ prn,!11. l tLITlk'J .irr lml3 Year Wanw1ty 0 

llltiill,MI fr.d,·m.111.:.t of tl:err '•'~JK• f/1 •11 1m11/~/l/1<S- () I1,94 N.m..1u 11St\ G1t(Jtit,111on. 

Circle 90 on Inquiry Ca rd (RESELLERS: 91). 
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C·1491 C·1591E C·1791E C-1792P C-2192P 

Panasonic's PanaSync'"/Pro series of monitors brings screen resolution to a higher level 
Gaze at Panasonic's C-1792P and C-2192P ultra-high
resolution digital monitors and you'll experience one 
of the sharpest, true-to-life pictures in the industry
lhanks to our state-of-the-art DO-OAF technology. 
The key is our patented DO-OAPM•electronic gun. 
UnLike conventional OAF guns, which create ahigh 
degree of distortion, moire and adegradation in 
horizontal resolution, our DO-OAF gun produces 20 
percent less spot aberration, resuUing in minimal moire 
and higher resolution right to the edges of the screen. 
And that means the precision accuracy designers 
and engineers are looking for. 
The C-1792P and C-2192P monitors were specifically 
developed for CAD/CAM, computer graphics and 
desktop pubLishing appLications. 

Their ultra-high-resolution, PanaPerfect™Control 
System and AGRASH"' coating make them ideal for 
30 and multimedia technologies. 
Pansonic's on-screen display has 17 ~ 
control functions for precise, quick and ~ 
easy adjustments on everything from -"'"~'0 

• 

brightness to position to image color. In fact, the 
PanaPerfect Control System is a feature you'll find on 
virtually all our monijors. 
With monitors starting at 14 inches, there's one to suij 
every person and every appLication.And each is as 
dear and picture perfect as the next. 
Panasonic's professional series of monitors.Clearly 
above the crowd.For the authorized Panasonic dealer 
nearest you call 1-800-742-8086. 

Panasonic 

Office Automation~ 

•Arli-G'.oro, Ari;-Rollocbo~ ArO-Slotrc. 
fllovbl..OU.drupolo Oynamk Asrigmolism one! focus MN3-BYCircle 98 on Inquiry Card. 
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8221 and MF-862 1 contai n a BYTE BEST 20-AND 21-INCH 
power-off sensor that auto
matica lly places the monitors 

Superior image quality and controlin standby mode when no one 
is in fro nt of them for over an 
hour. The control buttons are 
located on a sliding tray that 

pop out from 
Weighting for the base of the 
Best Overan unit. The MF

822 1 is VESA 
DPMS-compli 
ant (Di s p lay 
Power Man
agemen t Sig
na ling). You 
can adjust the 
disp layed im
age from up to 
3 meters away, 
using a remote

contro l unit and the on-screen 
men u system. 

T he Mits ub is hi Diamond 
Pro 2 IT excelled in the image
sharpness test. The monitor 
uses dynamic-beam form ing 
for focusing, and its CRT is 
coated w ith ant ireflection, 

antig la re, and 
antistatic coat
in g. You can 
adj ust the dis
played image 
via a keyboard 
or mouse, using 
its serial- inter
face kit, which 
comes w ith a 

BEST OVERALL Nanao FlexScan F760i·W 

The Nanao uses a flat-screen CRT, dynamic focus, and 

dynamic-beam spot-control circuitry to reduce distortion and 

~ achieve .superior image quality. The monitor automatically 

~ powers on and off with the PC. A blank screen triggers the 
power-save mode, and the monitor switches to the lowest 

power mode after a user-specified time period; after that, on ly the 

microprocessor remains active. Sophisticated color controls let you change 

the white-point temperature setting, color gain, and color contrast of the 

screen image. After Dark with Ecologic video blanking and Colorifrc color-

calibration software are bundled with the unit. 

~ 

OVERALL QUALllY FEATURES DOT MAXIMUMDISPLAY MAXIMUMRESOLUTION MAC IS-INCH 
PRICE SCORE INDEX SCORE SUE PITCH AREA (MM) NON INTERLACED SUPPORT OR HICHER 

BEST Nanao FlexScan F760i·W S2069 .A..A..A..A. .A..A..A..A. .A..A..A..A. 21 " .28 403x298 1280x1024 rl 

RUNNER-UP Phillps Brill iance 21A S2999 .A..A..A..A. .A..A..A..A. .A..A..A..A. 21 " .28 406x304 1600x1280 rl 

RUNNER-UP NSA Hitachi SuperScan Elite 21 Sl 995 ................................. 21" .28 406x302 1600x1280 rl 

RUNNER-UP Radius SuperMatch21 'T XL 52599 .A..A..A..A. .A..A..A. .A. .A..A..A. 21" .31 380x285 1600x1280 rl 

RUNNER-UPViewsonic 21 S1995 .................................... 21 " .25 402x301 1600x1280 rl 

No trade-off for quality 

HIGH QUALITY Philips Brilliance 21A Model 2130DC 

The Philips exhibits the least amount of mlsconvergence of Its class. It has a flat
screen CRT. wi th antistatic and antireftective coating and provides the top perfor

mance in the distortion test. It is second only to the ldek/liyama VisionMaster Mf'. 

8221 in the legibility test. However. the Philips' contrast ratio is subpar, and it 

provides only average Image sharpness and quality. An LCD displays control mes

sages and diagnostics, and a keyboard lock allows you to temporarily disable the 

control panel. The monitor stores up to 19 different graphics resolutions, and you 

can select up to three different white color temperatures. 

seria l-control OYERAU QUAlllY FEATURES DOT MAXIMUM DISPLAY MAXIMUM RESOLUTION MAC IS-INCH 
cable and Dia PRICE SCORE INDEX SCORE StzI PITCH AREA (MM) NONIHTERLACED SUPPORT OR HIGHER 

mond Contro l BEST Phillps Brilliance 21A $2999 .A..A..A..A. .A..A..A..A. .A..A..A..A. 21 " .28 406x304 1600x1280 rl 
for Wi ndows software . Low RUNNER-UP Nanao FlexScan F760i-W$2069 .................................... 21" .28 403x298 1280x1024 rl 
contrast, power ratings, and rel RUNNER·UP NSA Hitachi SuperScan Elile 21 51995 .A..A..A..A. .A..A..A..A. .A..A..A. 21" .28 406x302 1600x1280 rl 
atively high misconverge nce RUNNER-UP NSAHttachiSuperScanSupreme2t S2745 .A..A..A. .A..A..A..A. .A..A..A. 21" .26 406x302 1600x1280 

score. hurt the mon itor's over
all ranking. Excellent quality and a smart price 

The 20-inch Tatung CM 
20MKR incorporates a dark

LOW COST (UNDER $2000) NSA Hitachi SuperScan Elite 21ti nted ant ig lare tube that re
duces eye fatigue and provides 

The flat-screen NSA Hitachi SuperScan Elite 21 is an excellent value: it finishes the best-overall contrast (about 
with a similar overall rating to the Phillps Brilliance 21A Model 2130DC, which 17 percent higher than its clos .- -. ,~.:-- 1 costs over $1000 more. The monitor"s overall display quality is excellent. Its perest competitor). The monitor ' s 
formance in the convergence and distortion tests is superior, and It features a dyefficient power-saving system 
namic-focus circuit. Sophisticated digital controls are located on the cabinet front, is second only to that of the 20- ·.·.· :: l!El.1111111 '. 
or you can use the mouse or keyboard to adjust the image size, trapezoid, rotac:;• • · inch TVM AS 70, but its per
tion, and side pincushion. You can also adjust RGB color balance. Microprocessor(!_;':::.;formance in the convergence 
based preset functions can store 31 sets of geometry settings, Including the 

and distortion tests was poor, factory settings. 
and the images weren" t sharp. 

KEY 

Excellent .A..A..A..A. Good .A..A..A. 

Fair .A..A. Poor .A. 

PRICE 
OVERALL QUAlllY FEATURES 
SCORE INDEX SCORE SIZE 

DOT MAXIMUM DISPLAY 
PITCH AREA (MM) 

MAXIMUM RESOLUTION MAC 16~NCH 
HOHINTERLACED SUPPORT OR HIGHER 

BEST NSA Hitachi SuperScan Elite 21 
RUNN ER -UP Viewsonic 21 
RUNN ER·UP ldekol~amaYis ionMasterMF-8221 

$1995 
51995 
$1945 

.A..A..A..A. .A..A..A..A. .A..A..A. 21 " 

.................................... 21 ' 

.A..A..A. .A..A..A..A. .A..A..A..A. 21 " 

.28 406x302 
402x301 

406x304 

.25 

.28 

1600x1280 
1600x1280 
1600x1280 

rl 

rl 

rl 
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Dubious Achievements 


The Sceptre Technologies CC-6176 and CC-617GL+ monitors have 

awkwardly placed degauss, brightness, and contrast slide controls. It would be easy to 

accidentally reset them when adjusting tilt and swivel. The power button is located on the 

right corner of the units and is difficult to locate if you are not familiar with the monitors. 

Front digital controls are located on the swivel base. You may need to consult the manual 

to determ ine how to access the rotation and pincushion controls. 

~ 

The ldek/liyama VisionMaster MF-8617's LCD 
panel eliminate many adjustmenr buttons, which gives the unit a sleek appearance. When 

you pres the mai n button, the panel displays a menu that you can navigate by pressing the 

plus and minus keys, a procedure similar to navigati ng menus on many printers . The problem 

with the unit ' s space-saving design is that menu items are abbreviated with three letter codes 

that you must look up in the documentation. For 

instance, the code for pincushion adjustment is PCC, 

and the code fo r horizontal size is HSC. 

The screen display menu on the ETC Computer View Magic CA-l 765SPL 

overlays the curTent screen. Because the menu isn't on a solid background, 

adjustments are difficult to see, especially from within a GUI, such as Microsoft 

Windows or X Window System. 

The ldek/liyama 
VisionMaster Pro 
MT-9121 co me s 

with a remote-control 
unit and an on-screen 

menu system. You can 

use the remote control 

with in its . lide-out tray 

or from a di stance of 

up to 3 meters. A warn
ing sounds at 10-, 20-, 

and 30-minute interval s if you fai l to return the remote to its 
tray. You can also adjust tilt and swivel manually or via the remote 

control. A lock mode protects against acc idental changes to dis
play settings. 

If your computer has audio capability, the 17-inch 
Nokia Valugraph 447L will let you hear voice messages from 
its loudspeakers, without external audio equipment. It even 
includes sound balance and volume controls. Corresponding 
outputs of the computer are connected to lefVright inputs on 
the monitor. If you want to silence the loudspeakers, you can 
plug headphones into a socket on the side. 

The Mitsubishi Diamond Scan 17FS and the Dia

mond Pro 2 1 T let you adjust their displays using your mouse 

or keyboard. To do this, the units must be configured with their 

serial-interface kits (included with the 21 T and as an option on 

the I7FS). The serial-in

terface kit has a serial 

cable and Diamond Con

trol for Windows soft

ware that lets you make 

any of the adjustments 

found on the control 

panels (i.e., degauss ing, 

enabling/disabling 

power management, 

selecting color tempera

ture, and adjust ing RGB 

gains). NSA Hitachi Su

perScan Elite series of 

monitors also comes 

with serial control soft

ware that offers similar 

functionali ty. 
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Samsung
Anew point of view. 


SyncMaster 17Gls 

li's obOJt ho.v',QJ v.ak. .Altitl.de. Sotisloction. Pride. 

The 17- inch Syoc.Noster™rronitors reflect today's 

changing lifestyles. Hassle-free. Value-oriented. 

Samsung took for granted you wonted bright, crisp 

clear images that don't Ricker. Ya/re also concerned 

~ obcx.Jt safety ord energy conservotion, 
'!:::Jfi::l so they're stordord on lhe whole series. 

life shakl be os simpe os possible, so we added 

SvncMaster 14GL 15GL 17GL 17Gls 
CRT Sue 14· 11· \T IT 
OotPilc:ti 21! .28 <a 26 
Max1mu'TI A05oluhon 1 024 ~ 768 1024x768 128011024 16001 1280 
l.ta.tiovn Relresti Ril lO 76 76 &:l &:l 
ai Ma.urun Res IHz l 
MPA·H (low Aaalob on) 
Power 1,Unat111mt1n1 . 
FlatSq..ateSctE"en . . 
On·Screen Pr ograrrvnlng 
AealCoiolCc<trtl . 
Warran:y 2Ye.n 2v..,. 2 Yea11 2Y~rs 

~199-i~lUtrtncst..~h:. fu?£PAE:m!;t SQflcl(J)isto1 1areans tbtlli.1 
p-OOu:t..U....- im.Jq!<J1S,,d.-t7Glsrouwsvol llliO.m fuognOttai 

innovati-.e new features like On·Screen Dispby ord 

Real Color Control, ord os ',OJ 1M.JUkJ expect, the 

GL Series comes with a tvvo -yeor limited warranty. 

Think about ho.v yo.J view your work. 

~rnsung did. And come up with a TECHNOLOGY 
IHATWORKS 

"Aide new point of view. fORll rt 

For additional information, t1:!:1:fjil.11$ 
coll l-800-933-4110 ELECTRONICS 

° Fa on demand S stem now available for product specifications 201-229-4053 

Clrcle 155 on Inquiry Card. 

http:Altitl.de


l 

ROLL CALL OF LARGE-SCREEN 


PRICE AS DDT PITCH 
TESTED OVERALL QUALITY USABILITY POWER FEATURES SCREEN (MM)/MASK 

MANUFACTURER MODEL (MSRP) SCORE INDEX INDEX SCORE SCORE SURFACE TYPE 

II 

ADI Systems, Inc. MicroScan SAP $859 "'"'"' "'"'"'"' 4444 444 ..... NG .26/dotled 
ADI Systems, Inc. MicroScanSEP $769 "'"'"' "'"'"'"' 4444 46.4 ...... NG .28/dotted 
Amdek 
CTX International, Inc. 

AM/8 17E 
1765GM 

5769 
$999 "'"'"' "'"'"' "'"'"' .... 44 

"'"' 
4 

"'"'"'"" 
.............. 

NG, AS 

All apply 

.26/dotted 

.27fdotted 
CTX International, Inc. 

Dyna Micro, Inc. 
1785GM 
MON-172GLR 

$1049 

5699 
&A.&& 
AU ' 

"'"'"'"' 
&A:U 

444 

"' 
444 .... ......... 

......... 
All apply 

All apply 

.26/dotled 

.28/dotted 
ETC Computer, Inc. 
ETC Computer, Inc. 
Goldstar U.S.A., Inc. 

ViewMagic CA·1765CPL 
ViewMagic CA-1765SPL 

1725 

5659 
$659 

5900 

"'"'"' ... 
"'"'"' 

"'"'"'"' "'"'"'"' 
"'"'"'"' 

44 

"'"" "'"'"' 

444 

"'"""' 
"'"""'"" 

...... 
:UA 
...... 

AG , FS 

AG, FS 
NG.AS 

.26/dotted 

.261dof1ed 

.28/dotted 
IBM PC Co. 
ldek/liyama North America 

IBM 17P 
VisionMaster MF-86 17 

S1260 
$799 

•••• 

"'"'"' 
&&:U 

"'"'"'"' 
"'"'"' 44 "'""44 

............ ...... AR,AS 
AS, AR 

.26/aperture grl 

.26/dotted 
·MAG lnnoVision, Inc. 
MAG lnnoVision, Inc. 

DX17F 
MXP17F 

$729 

51299 "'"'"' 
"'"'"' 

"'"'"'"' 
"'"'"'"' "'""'1.44 "'"'4 

......... ....... NG 
NG.AS 

.26/dotted 

.26/dotted 
Megatron 
Mitsubishi Electronics America, Inc. 

Megalm~ge S17MGP 
Diamond Scan 17FS 

5679 
$1069 

&il 

"'"'"' 
&&&& 

"'"'"' "'"" 44& 
'1.444 

"'"" 
........ ..... NG, AS, Silica 

AS 
.28/dotted 
.28/dotted 

Nanao USA Corp. FlexScanF560i·W $1279 "'"'"'"' "'"'"'"' 4'1.44 "'"' ........... AR. AS .26/dotted 
Nanao USA Corp.

1$NEC Technologies, Inc. 

FlexScan T2· 17 

Mul!ISync XE17 
51299 

~1060 "'"'"'"' :u.u "'"'"'"' ·~:u 

444& 

"'"""'"' 
"'"" '1.44 "'"'"'"' A.Ail 

AR, AS 
AS,AG 

.25/slotted 

.28/dotted 
Nokia Display Products, Inc. Mulligraph 447X $11 99 .u.& "'"'"""' """' 44 ............ AG, AS .25/slotted 
Nokia Display Pr0<f~cts, Inc. 
NSA Hitachi 

Valugraph447L 
Super 17s 

$695 

5795 "'"'"' "'"'"' 
'1.444 
444'1. "'"' 4'1.4. "'"""""' 444 

......... ...... AG, AS, AR 
AG, AS. AR 

.25/dotted . 

.26/dotted 
NSA Hitachi 
Optiquest, Inc. 

SuperScan Elite 17 
4500DC 

$1049 
5795 . "'"'"' 

"'"'"' 
444'1. 
444 "'"'"" 44 "'""44 

....... ...... AG,:AS, AR 
AG 

.26/<!otted 

.28/dotted 
Orchestra Mullisystems, Inc. Tuba 
Orchestra Multisystems, Inc. Tuba-II 
Panasonic Communications&Systems Co. C1791E 
Philips Consumer Electronics Co. Brilliance 17A Model 1720DC 
Oume QM1791 
Radius SuperMatch 17 XL 

$769 

5795 
$999 
$1099 

5908 
S1049 

&&&· 

"'"'"'•••• 
"'"'"' -... 
444 

4'1.4 

"'"'"""" 4.6:44 ....... ..... 
44'1.4 

"'"" 44 ....... 
44 
44 
44&& 

"""""'"'.... 
"' 44.6.4 

"' 44 

...... ........ 
"'"'"'........ 
........ ..... 

E 
NG 
AS, AG 
All apply 
NG 
All apply 

.26/dott~d . 

.26/dotted 

.28/dotted 

.27/dotted 

.26/dotted 

.27/dotted 
Relisys TF-1778l S945 "'"""' "'"'"" "'"" "'"' ....... NG .26/dotted 
Samsung Electronics America 

Samsung Electronics America 
SyncMaster 17GL CST7687L 
SyncMaster 17GLs CFA7689L 

$849 
S949 

4&44 
444 

4444 
4'1.44 

4444 

"""' 
4&44 ...... ...... ....... AS,NG 

AR 
.28/dotted 
.26/dotted 

Samtron Displays, Inc. SC-728SXL $850 444& 4444 44 4444 ....... NG,AS .28/dotted 
Sceptre Technologies, Inc. Sceptre CC·61 7G $695 44'1. "'"'"'"' 444 A.44 ...... All apply .28/dotted 
Sceptre Technologies, Inc. Sceptre CC-617GL+ $695 444 4'1.4 44 &4 ...... All apply .26/dotted 
Smile lntematlonal,_lnc. CA1706M2 S785 '1.44 '1.44 44 ...... ....... NG .26/dotted 
Smile International, Inc. CA t717M2 $695 444 444 44 "'"'"' """' NG .28/dotted 
Sony Electronics, Inc. 
Tatung Co. of America, Inc. 

Multiscan 17se 
CM·17MKR 

$1250 
5945 "'"'""444 

444'1. 
444 "' 44 "' ..... ....... ...... AG 

AG 
.25/slotted 
.26/dotted 

TVM Professional Monitor Corp. 
Viewsonic 

TVM AS 6A 
Viewsonic 17 

$699 
5995 

.... 
444 ·~· ·..... "'"'...... 44 

4 
... ...... NG, AS 

AR,AG 
.28/dotted 
.27/dotted 

Viewsonic Viewsonic 17E $795 444 .4444 "'"'"' "' "'"'"' AG, AS .28/dotted 
Viewsonic Viewsonic 17G 5845 444 4444 4&4 "' ...... AR, AG .28/dotted 
Zenith Data Systems, Inc. Z·VisionZCM-1740-UT $999" """'"' 4444 44 .... "'"'"'"' AG .26/slotted 

Sony Electronics, Inc. Multiscan 20se $2450 444 4444 4 .... AG .30/slotted 
Tatung Co. of America, Inc. 
TVM Professional Monitor Corp. 

CM·20M~R 

TVMAS 7G 
$1695 
51199 

444.... ~··· 4444 444& 
......u. ......... AG 

NG.AS 
.31/dotted 
.31/dotted 

Hitachi America, Ltd. 
IBMPC Co. 

Accuvue GX-21 
IBM21P 

$2099 
$2600 

44& 44&4 ..... ..... 4& 
4&4 

........ Ail ..... AR 
AS, AR 

.28/dotted 

.31/aperturegri 
ldek/liyama North America 
ldek /liyama North America 

VisionMaster MF-8221 
VisionMaster MF-8621 

51945 
$2495 

.... 
"'"'"' 

"""'"""' 
"'"'"'"' 

44 
44 

Ail ..... ......... ........ AG, AS, AR 
AG , AS, BP 

.28/dotted 

.26/dotted 
ldek/liyama North America VisionMaster Pro MT-9121 $2 150 &44 4444 44 4il .......... AG, AS, BP .30/slotted 

• 

MAG lnnoVision, Inc. 
Mitsubishi Electronics America , Inc. 
Nanao USA Corp. 
Nokia Display Products, Inc. 
NSA Hitachi 
NSA Hitachi 
Philips Consumer Electronics Co. 
Radius 

MX21 F 
Diamond Pro 21T 
FlexScan F760i·W 

Multigraph 445X 
SuperScan Elite 21 
SuperScan Supreme21 
Brilliance 21A Model 2130DC 
SuperMatch 21 "T XL 

$2199 
52399 
$2069 

$2250 
51995 
$2745 
$2999 
$2599 

"'"'"' 
"'"'"" 
"'"""'"' 
&4&4 

"'"'"'"" 
&44 

"'"""'"' 
&44'1. 

&444 
4'1.44 
44£4 
4444 

44.6.4
'1.444 

4444 
4444 

&4 
44'1. 
444 
44 
444.... 
444 

"'"'"""' 

...... 

...... ...... 
"""'"'....... 
"'"'..... .... 

.......... 
•••• ............ .......... ............ 

NG , AS 
AS, AR , AG 
AR, AS 

AG 
AG, AS, AR 

AG, AS, AR 
AR, AS 
AG, AS, AR 

.28/dotted 

.31 /slotted 

.28/dotted 

.25/dotted 

.28/dotted 

.26/dotted 

.28/dotted 

.31 /slotted 
RasterOps Corp. 
Viewsonic 

Clear VueColor 21 
Viewsonic 21 

$2499 
$1995 

..... 
&444 

4444 
4'1.44 

44 

"""'"' 
.... .... ........ ...... All apply 

AR. AG 
.25/dotled 
.25/dotted 

~ = BYTE Best. Key: Excellenl A.A.A.A. Good A.A.A. Fair A.A. Poor .a. Screen surlaces: AG = antiglare AR = antirefleclive AS ; antistatic 
BP = bonded panel E ; etched NG; nonglare 
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COLOR MONITORS 
M,i,i1 Wl~Jiilti• ll!l! it! i i1 ! 11IY,lij• 

MAX . DISPLAY MAX. HORIZONTAL x MIN.IMAX . HORIZONTAL MIN .IM AX . VERTICAL INPUT VIDEO 
WIDTH xHEIGHT VERTICAL RESOLUTION MISCONVERGENCE (MM) PI CTURE-TUBE SCA NNING FREQUENCY SC ANN ING FREQUENCY CONNECTOR BANDWIDTH 
(MM) NI (PIXELS) CENTER SIDES MANUF ACTURER (KHZ) (H Z) (15-PIN/BNC) (MHZ) 

320x240 1280x1024 <.30 < .50 Toshiba ll/64 50/100 Yes/No 85 
320x240 1280x1024 < .30 <.50 Hitachi 30l64 5CY100 Yes/No 85 

300x225 1600x1200 .20 .20 Hitachi 24/82 47/105 No/Yes 120 

325x245 1280x1024 .30 .40 Matsushita :nl65 5CY100 Yes/Yes 110 
325x225 1600x1280 .30 .40 Hitachi 30!85 50/100 Yes/Yes 135 

300x225 1280x1024 INP INP Toshiba 30/64 50/90 Yes/No 110 
329x245 1280x1024 < .20 <.30 Hitachi 30/65 50/100 Yes/No 75 
329x245 1280x1024 <.20 <.30 Hitachi 30/65 501120 Yes/No 75 
329.5x248.2 1280x1024 .40 .55 Hitachi 30/65.8 50/120 Yes/No 112 

315x235 1600x1200 .15 .40 Sony 31 /82 50/110 Yes/Yes 139 
320x240 1600x1200 .30 .50 Hitachi 23.5/86 50/120 Yes/Yes 135 

328x248 1280x1024 .20 .30 Hitachi 30/64 50l100 Yes/No 100 

328.6x249.1 1600x1280 .20 .30 Toshiba 30/82 50l120 Yes/Yes 130 

300x225 1280x1024 INP INP Hitachi 30/64 50/100 Yes/No 106 
320x240 1280x1024 .35 .45 Mitsubishi 30/78 50/130 Yes/Yes 110 
318x238 1280x1024 .30 .45 Toshiba 30/82 55190 Yes/Yes 120 
328x242 1600x1200 .30 .40 Sony 30/85 551160 Yes/Yes 130 

316x237 1024x768 <-20 <.35 NEC 31165 551120 Yes/No 85 
315x236 1600x1200 <.30 <.40 Sony :,Of82 5CY110 Yes/Yes 140 
327x246 1280x1024 .30 .40 Hhachi 31/64 481 100 Yes/No 100 

316x237 1280x1024 .35 .45 Hitachi "0/64 50/100 Yes/No 125 
325x245 1600x1280 .35 .45 Hitachi 30/82 55/120 Yes/Yes 135 

316x236 1600x1280 .30 .40 Hitachi "0/82 50/100 Yes/No 135 

330x241 1600x1200 .30 .40 Hitachi j0/78 50/90 Yes/Yes 110 

330x24 1 1600x1200 .30 .40 Hi1achi :i0/82 50/90 Yes/Yes 135 

300x225 1024x768 .15 .35 Matsushita 30/64 50/160 Yes/No 86 

329x248 1600x1280 .30 .40 Matsushita jQ/82 50/120 Yes/Yes 135 

300x220 1600x1280 .30 .40 Hitachi 29/64 471120 Yes/No 135 
225x300 1024x768 .30 .40 Matsushita 31164 50/90 Yes/Yes 100 
31 0x235 1600x1280 .30 .50 Hit~chi 30/82 50/120 Yes/Yes 130 
320x240 1280x1024 .30 .40 Hitachi 30/64 50/100 Yes/No 106 

320x240 1600x1200 .30 .40 Hl1achi 30/82 501120 Yes/Yes 135 

320x240 1280x1024 .30 .40 Hitachi 30/65 50/100 Yes/No 110 

328x245 1280x1024 < .30 <.50 Hitachi 30/66 50/90 No/No 110 

328x245 1280x 1024 < .30 < .50 Hitachi 30/66 50/90 Yes/No 110 

325x245 1600x1280 .30 .40 Hitachi 30/80 50/90 No/Yes 100 

325x245 1280x1024 .30 .40 Hitachi 30/65 50/90 No/No 80 

300x225 1600x1200 .30 .40 Sony 31.518 2 50/150 No/Yes 100 
290x218 1600x1260 .35 .50 Hitachi 28182 50l120 Yes/Yes 130 

290x218 1280x1024 .40 .50 Hitachi 29/66 50l90 Yes/Yes 100 
316x237 1600x1260 .30 .40 Matsushita 30/82 50/160 Yes/Yes 135 

305x231 1280xi024 .30 .40 Mitsubishi 30/64 50/90 Yes/No 86 

320x240 1280x1024 .30 .40 Mitsubishi 30/64 50/160 Yes/No 86 

321x236.5 1280x1024 .30 .40 Sony 30/82 50l110 Yes/No 140 

373x280 1600x1200 .30 .40 Sony 31. 5185 501150 No/Yes 100 

350x262 1600x1280 .40 .55 Hitachi 28/82 50/120 Yes/Yes 130 
360x270 1600x1280 .40 .60 Hitachi 28/82 50/120 Yes/Yes 130 

415x310 1600x1280 .30 .45 Hitechi 28/90 5Gl152 Yes/Yes 130 

395x292 1600x1200 INP INP Mitsubishi 31/82 30/82 Yes/Yes 139 

406x304 1600x1280 .30 .40 Hitachi 25/85 501120 Yes/Yes 135 

406x304 1600x1280 .30 .40 Hitachi 25185 50/120 Yes/Yes 135 

397x297 1600x1280 .30 .40 Mitsubishi 24.8192 50/160 Yes/Yes 200 

407x304 1600x1280 .20 .30 Hitachi 30!82 50/120 Yes/Yes 135 

408x306 1280X1024 .30 .40 Mitsubishi 30/85 50/125 Yes/Yes 150 
403x298 1280x1024 .35 .45 Hitachi Jona 55190 Yes/Yes 120 

400x300 1600x1200 .30 .40 Matsushita 30/102 50/120 No/Yes 200 

406 x302 1600x1280 .30 .40 Hitachi 30/94 50/150 Yes/Yes 160 

406x302 1600x1280 .30 .40 Hhachi 31.51107 5(}'150 No/No 200 

406x304 1600x1280 .15 .20 Hitachi 30/82 50/160 Yes/Yes 150 

380x285 1600x1280 .20/.30 .40 Mitsubishi 30/85.3 50l152 Yes/No 150 

355x284 1600x1280 .40 .45 Matsushita 30/82 50/90 Yes/Yes 135 

402x301 1600x1280 .30 .40 Matsushita 30/82 50/152 Yes/Yes 150 

NI =nonlnterlaced. INP =infoITTlation not provided. 
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ROLL CALL OF LARGE-SCREEN 


DISPLAY MODES 
(H UMBER OF HI VERTICAL REFRESH RATE (HZ)_________ 

PRESET/ USER  VC A MAC 16-IHCH SUPERVCA 1024x 768 MAC 12 80x l 02 4 1600 x l280 
MANUFACTURER MODEL DEFI NED ) 640x 48 0 832 x 624 800x 600 115 2x 870 

II 

ADI Systems, Inc. M1cr0Scan SAP t0/8 60 NIA 72 70 NIA 60 101 ' 
ADI Systems, Inc. MicroScan SEP 10/8 60 NIA 72 70 NIA 60 101 ' 
Amdek AM/8 17E 1416 72 NIA 72 76 72 76 60 
CTX International, Inc. 1765GM t5/10 75 75 75 75 N/A 60 N/A 
CTX International, Inc. 1785G M 15/ 15 75 75 75 75 75 75 60 
Dyna Micro, Inc. MON-172GLR 16/16 72 NIA 72 70 NIA 60 NIA 
ETC Computer, Inc. ViewMagic CA-1765CPL 131 17 72 75 72 70 NIA 60 NIA 
ETC Computer, Inc. VlewMagic CA-1765SPL 131 17 72 75 72 70 NIA 60 NIA 
Goldstar U.S.A .. Inc. 1725 718 75 75 Varies 76 Varies 60 NIA 
IBM PC Co. IBM 17P 14116 72 77 72 75 75 77 60 
ldek/l iyama North America VisionMaster MF-8617 6/21 73 75 75 70 75 80 66 
MAG lnnoVlslon, Inc. DX17F 1618 100 75 90 76 NIA 60 NJA 
MAG lnnoVision, Inc. MXP17F 2618 100 75 120 100 NIA 76 60 
Megatron Megalmage S1 7MGP 12/11 76 75 76 72 75 60' NIA 
Mitsubishi Electronics America. Inc. Diamond Scan 17FS 614 60 75 75 70 75 75 NIA 
Nanao USA Corp. FlexScan F560i-W 91 19 60 75 72 70 75 72 60 
Nanao USA Corp. FlexScan T2-17 10/10 75 75 75 75 75 75 68 

~NEC Technologies, Inc. MultiSync XE17 14/20 Varies 75 Varies Varies NIA 87' NIA 
Nokia Display Products. Inc. Multigraph 447X 3123 Varies INP INP 75 INP INP INP 
Nokia Display Products, Inc. Valugraph 447l 5/12 72 INP 75 75 INP INP INP 
NSA Hitachi Super 17s 7/11 100 100' 100 80 76 60 NIA 
NSA Hitachi SuperScan Elite 17 7124 120 120' 120 100 90 76 66 
Optiquest, Inc. 4SOODC 9/6 72 75 72 75 75 72 60 
Orchestra Multisystems, Inc. Tuba 17132 72 NIA 72 75 NIA 72 60 
Orchestra Multisystems, Inc. Tuba-II 17/32 72 NIA 72 75 NIA 7C. 60 
Panasonic Communications &Systems Co. C1791E 17117 72 75 72 72 75 60 NIA 
Philips Consumer Electronics Co. Brilliance 17A Model 1720DC 12115 60 75 72 70 75 76 60 
Qume QM1791 1416 72.8 NIA 56.2 70 NIA 72 76 
Radius SuperMatch 17 XL 13116 Varies 75 Varies 75 NIA 60 NIA 
Relisys TF-1778l t1/19 60 75 56 Varies 75 Varies 65 
Samsung Electronics America SyncMaster 17GL CST7687L t21 11 60 74.5 Varies Varies NIA 60 NIA 
Samsung Electronics America SyncMaster 17Gls CFA7689L 121 11 59.9 74.5 Varies Vari es 75 Varies 60 
Samtron Displays, Inc. SC-728SXL t4110 60 75 75 75 N/A 60 NIA 
SceptreTechnologies. Inc. Sceptre CC-6 17G t 1/20 Varies 75' 75 75 75 60 NIA 
Sceptre Technologies. Inc. Sceptre CC-617GL+ t 1120 Varies 75' 75 75 75 60 N/A 
Smile International, Inc. CA 1706M2 I0/30 70 75 56 75 75 70 60 
Smile International, Inc. CA1717M2 10l30 70 75 56 70 NIA 60 87 ' 
Sony Electronics, Inc. Multiscan 17se 9111 60 75 72 Varies 75 Varies 60 
Tatung Co. of America, Inc. CM-17MKR 25/25 60 75 Varies Varies 75 Varies 60 
TVM Professional Monitor Corp. TVMAS6A 10/17 72 NIA 72 72 76 60 NIA 
Viewsonic Viewsonic 17 818 152 75 120 100 75 76 66 
ViewSonic ViewSonic 17E 13113 90 75 90 76 NIA 60 NIA 
Viewsonic Viewsonic 17G 318 120 75 90 76 NIA 60 NIA 
Zenith Data Systems. Inc. Z-Vision ZCM-1740-UT 9120 72 NJA 85 76 NIA 75 NIA 

Sony Electronics, Inc. Multiscan 20se 9/11 60 75 75 Varies 75 Varies 60 
Tatung Co. of America, Inc. CM-20MKR 25/25 60 75 Varies Varies 75 Varies 60 
TVM Professional Monitor Corp. TVM AS 7G 10117 75 NIA 75 76 76 76 60 

H~achi America, Ltd. Accuvue GX-21 4116 60 132 75 109 75 84 72 
IBMPC Co. IBM 21P 121 10 75 60 77 70 88 77 60 
ldek /liyama North America VisionMaster MF-822 1 9134 73 75 72 75 75 80 66 
ldek /liyama Nonh America VisionMaster MF-8621 9/34 73 75 72 75 75 80 66 
ldek lliyama North America VisionMaster Pro MT-9121 13132 73 75 72 75 75 80 72 
MAG lnnoVlsion, Inc. MX2 1F 2618 100 75 90 100 75 76 60 
Mitsubishi Electronics America, Inc. Diamond Pro21T 12/10 60 75 75 Varies 75 78 66 

~ Nanao USA Corp. FlexScan F760i-W 9119 60 75 72 70 75 72 60 
.,,.... Nokia Display Products, Inc. Multigraph 44SX 14/14 60 INP INP 75 75 70 63.7 

NSA Hitachi SuperScan Elile 21 8123 150 140' 140' 115 100 85 75 
NSA Hitachi SuperScan Supreme 21 8123 150 NIA NIA Varies 115 100 85 
Philips Consumer Electronics Co. Brilliance 21A Model 2130DC 1217 60 75 75 75 75 76 60 
Radius SuperMatch 21·T XL 9/6 60 74.5 Varies' 70 75 Varies 68.66 
RaslerOps Corp. CtearVueColor 21 1318 Varies 75 72 75 75 Varies 65 
Viewsonic Viewsonic21 1318 152 75 120 100 75 76 66 

~ ; BYTE Bes t. v ; yes . NIA ; not applicable. ' interlaced. NI ; noninterlaced. INP ; information not provided. 
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COLOR MONITORS 


INTERN AL DI MENSIONS 
CONTROLS POW ER NET (HEIGHTx 

HORIZONTAL FOCUS CONVERGENCE SIGNAL PINCUSHIONING ON-SCREEN COLOR MANAGEMENT WEIGHT IVIOTH x DEPTH FCC WARRANTY PHONE TOLL-FREE INQUIRY 
PHASE LEVEL MENUS MA TCH ING SYSTE M (LBS .) IN INCHES ) CLASS (YEARS ) NUM BER PHONE NUMBER 

ti ti ti ti 48 17.5x16.1 xlS.2 B (408) 944·0100 (800) 228-0530 1105 
ti ti v v 48 17.Sx16.1x1 S.2 B (408) 944-0100 (800) 2280530 1106 
ti ti SS 16.2x14.7x15.4 A 1 (408) 473-1200 (800) 722-6335 1107 

ti v v 7S 17.0x16.4x18.4 B 2 (909) 595·6146 (800) 888-2017 1108 
ti v v SS 16.4x17.2x18.4 B (909) 595·6146 (800)888-20 17 1109 
ti ti 41 1S.OX16.0X 16.0 B 2 (408) 943-0100 (800) 362·3962 1110 

ti ti v ti 39 15.9x16.5x17.3 B (510)226·6250 NIA 1111 
ti ti v ti 39 15.9x16.5x17.3 B (510) 2266250 NIA 1112 

ti 41.8 17.1x16.5x18.9 B (201 ) 81 6·2000 NIA 1113 
ti v ti 26 17.7x16.1x17.9 B NIA (800) m -2227 1114 
v v ti 47 16.7x16.2x 18.3 B (2 15) 957-6543 (800) 3944335 1115 

ti ti v 50.6 16.9x16.0x17.1 B (714)751-2008 (800) 827-3998 1116 
ti v v v SO 17.3x17.3xl8.8 A (7 14)751 -2008 (800) 827-3998 111 7 

v ti ti 46 11.1 x10.7x10.9 B (714) 777-6166 NIA 1118 
ti ti ti ti 47.5 16.0x16.1x17.3 B (7 14) 236·6352 (800) 843-2515 1119 
ti ti v ti v 49.7 16.3x16.2x17.6 B 3 (310) 325-5202 (800) 800-5202 1120 

ti v ti v ti SS 16.4x16.2x 18.5 B 3 (310)3255202 (800) 800-5202 1121 
ti ti v ti v ti v ti 48 17.1x16.4x1 9.2 B 3 (708) 860-9500 {800) 632-4636 1122 
ti ti ti ti v ti ti ti 44 16.2x16.9x18.4 B 3 (415)331-6622 (800) 296-6542 11 23 

v v 41 16.9x16.8x19.0 B 3 {415) 331-6622 (800) 296-6542 1124 
v v v ti 45 16.6x15.9xl7.2 B 3 (617) 461-8300 (800) 441 4832 1125 
ti v v 49 16.9x16.1x18.3 B 3 (617) 461-8300 (800) 441-4832 1126 

v ti 48.9 16.3x16.2x16.9 B 1 (909) 468·3750 (800)843-6784 1127 
ti SO 16.1x17.3x16.9 B 2 (714) 891 -3861 (800) 237-9988 1128 
ti v v v v 50 16.1x17.3x16.9 B (71 4) 891-386 1 (800) 237-9988 1129 

v v v ti v 38.5 16.6x16.1x17.3 B 1 (201) 348-7000 (800) 742-8086 11 30 
ti v ti 46 16.Sx16.5x17 B 3 (31 0) 217-1 300 (800) 835-3506 1346 
ti v v 42.2 17.1 x16.5x16.S B (408) 473- 1530 (800) 457-4447 1347 
ti v v 44 16.0x16.3x16.8 B (408) 434-1011 NIA 1348 
ti v v 42 16.6x16.5x16.7 A (408) 945-9000 (800) 783-2333 1349 

v ti 46.2 17.1x16.6x17.0 B (20 1) 229-4000 (800) 726-7864 1350 
v v 46.2 17.1x16.6x17.0 B (201) 229-4000 (800) 726-7864 1351 

ti ti ti ti 50 16.0x16.0x17.0 B 312 (310) 638·1282 NIA 1352 
ti v v 41 15.5x1S.5x17.5 B 3 {818) 369-3698 (800) 788-2878 1353 
ti v v 41 15.5x15.5x17.5 B 3 (818) 369-3698 (800) 788-2878 1354 
ti v v 44 16.2x16.5x16.5 B (714) 546-0336 (800) 876-4532 1355 
ti v ti 42 16.2x16.5x16.5 B 2 (714) 546·0336 (800) 876-4532 1356 

v v 49.6 16.3x15.9x17.7 B 3 (408) 432-0190 (800) 352-7669 1357 
ti ti 50 15.0x16.2x18.9 A 1 (310) 637-2105 (800) 829-2850 1358 

ti v 47 17.1 x16.4x19.2 A 2 (909) 988-3368 (800) 822-8168 1359 
v ti v v 39.5 16.6x16.1x1 7.2 B (909) 869·7976 (800) 888-8583 1360 
v v ti ti 40.1 16.5x16.3x17.4 B (909) 869·7976 (800) 888-8583 1361 . 
v v ti v 38 16.6x16.1x17.2 B (909) 869·7976 (800) 888-8583 1362 

v v 51 16.7x16.8x18.1 B (708) 808-5000 (800) 582-0524 _1363 

v ti 66.1 18.7x18.7x19.7 8 (408) 4320190 (800) 352-7669 1364 
v v 61 18.9x18.9x2 1.3 A (310) 637-2105 (800) 829-2850 1_365 
v ti 63 18.7x19.2x2 1.6 A (909) 988-3368 (800) 822-8168 1366 

v v ti 75 18.SX19.7x20.1 8 1 (201 ) s1s-0m (800) 225-1370 1367 
v ti ti 84 19.7x19.5x21.5 A 3 N/A (800) 772-2227 1368 

v ti v ti 73 18.5x19.3x2 1.1 A 3 (215) 957-6543 {800) 394-4335 1369 
ti ti v ti 73 18.5x19.3x2 1.1 A 3 (215) 9576543 (800) 394-4335 1370 
v v v ti 80 20.3x19.6x20.4 A 3 (215) 957-6543 (800) 394-4335 1371 

ti ti ti ti 75 19.4x19.8x20.6 A 3 (71 4) 751-2008 (800) 827-3998 1372 
ti ti ti v 79.5 19.4x19.4x21.4 A 3 (714) 236-6352 (800) 843-2515 1373 

ti ti ti ti ti 77.2 19.2x19.7x21.1 B (310) 325-5202 (BOO) 800-5202 1374 
ti ti v v v ti 71 20.5x20.2x19.7 B 3 (415) 331-6622 (800) 296-6542 1375 

ti ti ti ti 73 18.7x19.2x21.0 A 3 (617 ) 461-8300 (800) 44 1-4832 1376 
ti v ti ti 73 18.7x19.2x2 1.0 A 3 (617) 461-8300 (800) 441-4832 1377 

ti ti ti v ti ti 82 19.0x20.0x2 1.0 A 3 (31 0) 217-1 300 (800) 835-3506 1378 
ti ti v v ti 81 19.4x19.4x2 1.4 B (408) 434-1011 NIA 1379 
ti v ti ti ti 66 18.8x 19.9x20.1 8 1 (317) 577-8788 (800) 729-2656 1380 

v v v v 65 18.9x19.9x20.1 B 3 (909) 869-7976 (800)888-8583 1381 
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The future of computing is wide open. welcome 
If you're working in an open-computing 

environment- or are planning to make the change to the soon- the choices are more complicated than ever. 

great 

wide 


You need the right mix of technical and business 

information to make the right decisions. 

That's why you should be reading 

Unix World 's Open Computing. 

Written for professionals who integrate, 

manage, program and resell interoperable 

systems, OfJen Computing gives you the 

up-to-the-minute information that you need to: 

•reduce information costs 

• create strategic computing solutions 

• select the right hardware and software 

•improve productivity 

Seize the opportunity-the open-computing era 

will reward both the individuals and the 

organizations that can put their knowledge 

to use and harness the potential of interoperable 

systems. Build your knowledge through the 

in-depth features, industry news, comprehensive 

product reviews, and programming tips in every 

issue of Open Computing. 

To start receiving Open Computing, just call the 

toll-free number below. Receive twelve issues for 

just $18.00 per year-half of the newsstand price. 

Your satisfaction is guaranteed. 

subscribe now 

1·800·257·9402DBYTE45 



Programming Core Technologies 


FPU Precision 

Ndiff, a custom comparison 

program, helps programmers sort 

out how various hardware platforms 

calculate FPU operations differently 

OLIVER SHARP 

P rogrammers who work wit h fl oating-poinL-intensive 
appli caLions know that obtaining accurate numbers 

can be tricky. One panicularly awkward problem is that 
floating-point applications do not produce identical re
su lLs on different machines. In fact, the results can even 
change when switchi ng from one compi ler to another. 

Traditionally, programmer. have used a utility such as 
diff to compare two text fi les to see if two version of a 
code are in agreement. But cliff may not be sufficient for 
FPU-intensive applications. Two programs may both be 
working correctly even though every number they compute 
is different. Considering that scient ific applications may 
produce thousands or millions of numbers as results, how 
can a programmer check whether the code is executing 
properly on different machines? To address this problem. 
I wrote a program I call ndi ff. 

Different Results 
To understand how an application can behave differently on 
different hardware platform . we need to look al the way 
computers handle non-integer values. 

A fl oat ing-point value consists of a sign , an exponent, 
and a significand. In the IEEE standard , a single-prec i
sion fl oating-point value equals (- 1rs * ( I +significand) * 
2'(cxponent- l 27). Some real numbers can be expre ed 
precisely. but most do not have an exact representation. The 
li sting "Demon. trating Floating-point Round-off ' com
putes the square root of 2, squares that. and compares the 
final resu lt to 2. On a SPARC works tation. the difference 
is I .2e-7: on a Cray C90, it is I .4e- I 4. 

Programmers commonly do two things that affect the re
sults of a fl oating-point application: They change the pre
cision of the code and the order in which operations are ex
ecuted. 

In the l·irst case, precision simply refers to the number 
of bits that are used to store fl oating-point values. Modern 
computers typica ll y offer two sizes: 32 bits. known as 
single precision , and 64 bits, known as double prec ision. 
Although these . izes arc speci fi ed by the IEEE/A SJ 
standard and have become widely accepted , they are not 
uni versal and arc certain to change in the future as the 
length of the machine instructi on word continues lo in
crease. A given program won·t always run on a machine 

with the same word size as the one on which it was orig
in all y written. Moving to an architecture wit h a different 
representation size wi ll almost always change the results 
of fl oating-point programs. 

One of the reason. that ·'Demonstrating Floating-point 
Round-off" behaves differently on the SPARC and Cray 
computers is that the latter uses 64 biL~ for si ngle precision. 
Changing precision alters the rounding behavior and usu
ally changes the results. (Language mechani sms are an
other way to change precision .) 

A second source of trouble relates to something most of 
us learned in grammar school. We were taught that arith 
metic operations like multiplication and addition are com
mutative (i.e. , Ax B and B x A yield the same resu lt) and 
assoc iati ve ([A+B]+C is the same as A+[B+C)). How
ever, neither is true in computer addition. 

Unfortunate ly, a compiler must often rearrange the or
der of computations to improve program performance. 
"'Reordering for Optimization" shows a sim ple example 
using a stand;u·d compiler optimization ca ll ed loop- in 
variant code motion. This tra nsformation moves compu
tations that are inside a loop but don' t need to be. In the ex
ample , the new code computes B+C once instead of 
redoing it I 00 times. However. if addition is pe1forn1ed left 
to ri ght in thi s language, the ori ginal code computed (re
sult+B )+C. The new version uses result+(B+C) instead. 
which is not necessaril y the same thing. 

Whi le changing the order is often a significant im
provement on single-processor machines , the benefit can 
be much more dramatic on a parallel architecture. For ex-

Demonstrating FloaJing-pi!int Round-off 
/"' sq'rr. c - the problen1s o.f ,ap proximation */

;;1; ' . . • 
linciucte <stdt . h> . 

fli ncl u.d!! <math .-h> 


ma1n(l
( 

n - sq r t\Z . 0) : ' 
a - d.,.,d : 
if Ca - 2 . 0) 


printfl"a is 2\n " l : 

.et se 
,, pr.intf( "a •isn ' t ~i t he diff~,r,ence Is :te\n"' , a-2.0) ; 

ample, suppose that we have an array of one million ele
ments and wish to compute the sum. Al fir. l glance, thi s 
seems to be the perfect problem 10 solve on a para llel ma
chine. If there are 100 processors. we can use each one to 
add 10.000 of the elemems together. Then we do a final 
pass. adding the partial sums, and the computation wi ll be 
just under I 00 times as fast (depending on communication 
requirements and how that final pass is implemented). 

However. the new and effic ient parallel algorithm adds 
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the numbers differently than the original did. Instead of going 
from one end or the array to the other, the pieces of the array that 
are al located to each processor are summed first. Because addition 
is not associative, the modification of the order will change the 
final results. Such changes often make it difficult to know when a 

Reordering for Optimization 
ortgina 1 code : 

fo r i l '; 1000 

resu l t - res ult+B+C : 

opt imized code: 

bp lu sc· - B+C : 
fo r i - . l . 100 
result - result+bplusc 

parallel program is debugged. Even when the program is working 
correctly, all of its results are slightly different than the ones from 
the sequential version. Although such changes are often unavoid
able, ndiff can help to determine how large the differences are. 

The Program 
Ndiff works by going through two files in lockstep to compare 
each line. It scans each pair of lines twice. The first pass looks at 
everything but numbers to verify that the letters and symbols in 
the two lines are identical. Jf there are any differences, ndiff 
prints out the two lines together, with a line-number prefix. Be
cause the idea behind ndiff is to compare the output of the 
same program on different arch itectures, there will gen 
eral ly be few or no differences that aren ' t numerical. 
However, the program might do something like print out 
the cu rrent date and time, so ndiff can ' I simply give up 
when the fi les don"t match. 

If the lines arc identical aside from their numerical 
va lues, ndiff rescans them look ing for pairs of numbers. 
IL reads in the numbers as double-precision floating-point 
values and compares them. Note that ndiff depends on the 
library routine sscanf (} to parse the numbers ; a poor
ly written implementation of that routine will affect the re
sults that ndiff generates . 

Once you load a pair of numbers, ndiff compares them. 
If they are ident ical, ndiff discards them and continues. If 
not, it computes a number of statistics that describe the 
way they differ, including the abso lute value of the dif
ference and the percentage. Once ndiff completes it s 
work , it prints out a report describing the relationship of 
the two files . 

"An Ndiff Report" shows two sample input files and 
ndilTs ana lysis of them. Running cliff on the files would 
only reveal that the first lines are identical. Ndiff is more 
helpful because it provides a statistical summary of the dif
ferences to help reveal whether they are the results of architectural 
and compiler effects. 

Nd ilT uses a variety of statistics, because any single one can be 
misleading. One strategy for comparing numbers is to consider 
only the magnitude of the difference and require that it be small. 
For exa mple, I and 1.000001 only differ by 10-6 and are proba
bly close enough for practical purposes. But absolute magni
tudes can't be interpreted wi thout some information about the 
application that generated them. lf the program is computing the 
distance between two ga laxies in meters, a difference of a few 
thousand is probably negligible. When computi ng the number 
of microns between atoms, however, a difference of one would be 
unacceptable. Therefore, ndiff computes both the magnitude of the 
difference and the percentage difference. If the difference is a 
tiny percentage, it can probably be ignored. 
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After comparing the two files , ndiff repm1s the largest percent
age and the largest difference it encountered for any number pair. 
In general, if the maximum percentage is small , the two tiles are es
sentially identical , and you can ignore the rest of the report. 

Even if the maximum percentage is large, all may still be well, 
but the programmer must be careful , because large maximums 
can conceal problems. In "An NdiffReport." some of the numbers 
differed by a large percentage and some by a large magnitude. 
The first half of the report suggests that the files are almost iden
tical, but it could be deceptive. Suppose that the files contained the 
corresponding pair (500, I 000)-a pairing that should certai nly be 
a major cause for concern. That pair wouldn 't change the maxi
mums, though, because ndiff already finds a larger difference and 
a larger percentage in the file as it is now. 

The second half of ndilTs report reveals these hidden pairings. 
It is a set of threshold rul es computed for several different per
centages. A threshold rule consists of two values, P and M, and 
means that every pair of corresponding numbers in the files is ei
ther within P percent of one another or has a difference less than M. 
In the "Thresholds" portion of"An ncliffReport ," the third line re
veals that differences largertban 1.0 percent are all small (less than 
.0 I). The pair (500, 1000) would completely change the threshold 
rules: for both I percent and 10 percent, M would be 500. The pro-

An Ndiff Report 
fi 1-el : 
** 
Jhis fi l e contains several numbers for ndiff t o work on . 

0 . 02 1026060 . 33 343 .8599 4444444.33454 1000 .... 
f i 1 e2 : 
** 
This file contains seve ral numbers for ndiff to wor k on. 

0.01 1033409 . 11 343 .8667 4444493 . 22983 1000 
** 
output : 

** 
4 nu mbe r s differ between the 
Average of the differences : 
Larg~st di fference : 
Av e rage percen di ·r fere·nce: 
Largest percent difference: 

two files out of 5 compa ri sons . 
l .8494 23e+03 
7 . 348780e+03 on l i ne 3 (was 0.711%1 
12 . 500% 
50 . 000i on l in e 3 (was l . OOOOOOe -02) 

Th resholds : 
Qiffe rences were either bel ow .or 1ess tha n 

0 . 001% 7.348780e+03 

0 . 010% 7 .348780e+03 

0.10G% 7. 348780e 03 

l . OOC'.t •. OOOOOOe -02 


10 . 000% l .OOOOOOe-'02 


grammer can quickly tell from the tJ1resholds when a potentially 
u·oublesome pai1ing is concea led by the maximum va lues. 

Scientific Tool 
di ff is not a perfect so lution to the problem of variat ion in float

ing-point behavior, but it is a usefu l tool for programmers who 
must work on the same code in differe nt environments. I' ve re
lied on it often when working with and parallelizing scienti fic ap
plications using a diversity of architectures and compil ers. Nd iff 
is available electronically. For information about downloading the 
program, sec " Program Listings" on page 5. • 

Oliver Sharp is 11 doctoral rn11didme at the University ofCalifomia- Berkeley. 
His research area is co111pilmim1for parallel architect11res. l'mt ca11 contact 
him 0 11 the llltem et at 0/iver@cs.berkeley. edu, or 01113 /X c/o "editors. " 

mailto:0/iver@cs.berkeley.edu
http:1026060.33
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AMD's 29030 Microprocessor 

Based on the proven 29K RISC 

core, this processor is ideal 

for embedded applications 

FLOYD GOODRICH 

Y ou can find Advanced Micro Devices' fa mily of 
29000 RlSC microprocessors and integrated RISC 

microcontrollers throughout several large segments of 
the office automation market. They are used in printers 
(both color and black-and-white) and functi on as both 
the printers' contro llers and raste1izers. In telecommuni
cations work, they act as central office switches. They 
can be found in networks, controlling routers and hubs 
and managing RAID arrays for storage applications. The 
high performance of these 29000 RI SC processors. es
pecially their ab ility to man ipulate and transfer data at 
hi gh speeds, makes them an ideal fit in these markets. 

These 29000 processors, better known as the 29K fam
ily , compri se three product lines. First are the gene ral
purpose RISC proce sors, which use a modified HMvard 
architecture and have separate buses for instruction and 
data accesses. Next is a seri es of microprocessors that 
have on-chip caches and thus require onl y a si ngle bus 
for instruction and data fetches. The final group is a series 
of integrated RISC microcontrollers. Before I de lve into 
the details of a specific processor, I' II provide a basic de
scription of tbe 29K microarchitecrure. Later, I ' ll use 
that information to expand on the featu re set of the AMO 
29030, a RISC microproce. 
sor tailored for demanding 
embedded applications. 

29K Roots 
All 29K fami ly members use 
the same 32-bit core micro
architecrure and compatible 
object code. The microarchi
tecture's instruction set con
sists of fixed- length 32-bit 
instructions. The 29K core 
suppons many standard RISC 
features, such as pipelining, 
load overl appin g and for
ward ing, and architec tu ra l 
parallelism. But the 29K core 
also includes severa l unique 
high-performance feat ures , 
such as a large reg ister file 
and fast interrupt handling. 

Among the 29K microar

chitecture's standard RlSC features is a four-stage (fetch. 
decode, execute, and write back) pipeline that can pro
cess, on average, an instrnction every 1.26 clock cycles for 
typical app li cation code. Like all RISC processors, the 
29K relies on a load/store architecture. This let~ a compiler 
or a programmer minimize or eliminate pipe line stalls by 
scheduling memory accesses within the instruction stream. 

An on-chip. four-i nstruction prefetch buffe r decouples 
the pipeli ne execu tion speed from the memory speed. 
Most instrnction accesses come from the insuuction cache, 
but when the processor must fetch instructions from mem
ory, the prefc1ch buffer minimizes delays. By sending the 
firs t ins1ruc1ion fe1ched from memory directly to the pipe
line in tead of wa iting for al l four instructions within a 
cache block to arrive, the prefetch buffer mini mizes the la
tency associaled with instruction-cache misses. 

In add ition, the 29K core has methods fo r allowing in 
struction to continue executing while memory acces es 
occur. Appropriately cheduling load and store opera
tions is criti ca l for high-performance operation, because 
over a quaner of all instructions in volve memory accesses. 
To promote efficiency , the 29K core uses overl apping 
and forwarding techniques to eliminate pipeline stalls that 
would otherwise arise when the pipeline ha. to wait for 
data. With proper scheduling, the 29K core can typically 
maintain single-cyc le execution through load insuuctions, 
provided the results of the load operat ion are not imme
diately required. Interlocks between pipeline stages ensure 
that this parallelism cannot result in the incorrect operation 
of the 29K core. In addition, the pipeline rece ive. the re
sults of a load instruction as soon as the bus interface 
latches the data; it need not wait for an entire buffer to fill 

before the cri tical instruction is 
sent to the pipeline. 

Finally, the 29 K core use 
three-operand instructions: Its 
instructions use two reg isters 
as sources , and a third regis
ter serves as the destinati on 
of the operati on. Thi s differs 
from a two-operand i nstruc
ti on archi tectu re, in whi ch 
numerous register-to-regis 
ter move inst ructi ons must 
be adued to a RISC program 
simpl y to preserve one of the 
source operands. 

Becau. e the source oper
ands are preserved, fewer in
st111ctions are required to com
bat data desllllCtion, and 29K 
processor programs are more 
compact. Also , the three
operand instruc ti on forma t 
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closely matches compiler-generated data structures, making it a 
more natural fit for compiler-generated code. 

Unique Core Details 
The characte1istics mentioned thus far are standard fare that all 
RISC processors use to improve throughput. But the 29K core 
has several unique features that boost performance. First, it has 
a huge register file . Other RlSC processors might have a register 
tile with 32 or 64 entries, but the 29K has a 192-entry register fil e. 
This enables a compiler to assign all of a procedure's loca l vari
ables to registers , avoiding the penalty of using load/store oper
ations to store these variables in RAM. To maxi mize perfor
mance, thi s register file is triple-po1ted, which allows it to supply 
two source operands and receive one destination operand at the 
same time and which makes access faster than it would be from 
an on-chip cache. In additi on, the reg ister file is available to an 
earlier pipeline stage (the decode stage) than a cache would be, 
which shaves the fetch stage from the pipeline. But the greatest 
benefit of the large register file is the e limination of save-and-re
store code on procedure calls. Removing this type of code can im
prove procedure-call performance by as much as a factor of I0. 

The 29K core does not save the state of a machine when an in
terrupt or exception occurs, which makes interrupt-handling rou
tine extremely fast. A systems programmer can decide to write 
code to save the state of the machine or elect not to preserve the 
machine ' s state and offer fast interrupt service. 

The.Am29030 
The Am29030 incorporates the 29K core, along with certain per
formance-enhanc ing features . The 29030 uses the 29K family 's 
32-bit architecture and is implemented in CMOS. It has clock 
speeds of20, 25 , and 33 MHz. The 29030 has an on-chip, 8-KB, 
two-way set-associative instruction cache; an integrated memory 
management unit; and scalable clocking that lets you get hi gh 
performance using low-cost memory. These and other features 
make the 29030 attractive to the embedded-control market. 

Traditionally, the embedded-control market has had a fix ed 
set o f requirements for success. First is object-code compatibil
ity. The time-to-market requirements of embedded applications 
place incredible pressure on software engineers to create good, sta
ble code in a minimum of time. Object-code compatibility thus en
sures that a new project can reu se field-tested procedures drawn 
from a stable of reliable and well-understood program code. 

Another key to success in the embedded market is restricting 
the use of peripheral interface hardware. Embedded control ap
plications are generally cost-sensitive-so much so th at the de
sign should not demand that additional money be spent on com
ponents. A bus interface that is simple, yet it supports high-speed 
transfers is highly desirable for these applications. 

The 29030 bus supports accesses to 8- , 16- , and 32-bit in
struction memory and accesses to 16- or 32-bit data memory. 
Thi s lets a system designer select the appropriate memory width, 
g ive n the performance and cost constraints . For example, to 
achieve the highest performance, a designer might have the 29030 
copy a program out of inexpensive 8-bit ROMs into 32-bit mem
ory, then execute the program in RAM. 

The 29030 supports burst transfers up to 1 KB in length . In 
these transfers, the processor can achieve single-cycle transfers of 
32 bits, to or from memory . This high sustained transfer rate lets 
you fetch instructions quickly even when using inex pensive 
paged-mode DRAM, and it also suppo11s fast soft ware-controlled 
transfers of data to and from inexpensive bursting memory. Be
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cause data accesses can be big-endi an or little-endian, the 29030 
can be connected to a vari ety of peri pherals. The 29030 uses 
three lines to support conve ntional and burst transfers. Interface 
complex ity is further reduced by us ing two sy nchronous buses: 
an address bus of 32 lines and a data/instruction bus of 32 lines 
(see the figure). This reduces the board area required by the pro
cessor and the number of bus connections; it also lowers the 
p<u-ts count for the memory subsystem. Because the 29030 bus in
te1face is straightforward , a hardware des igner does not need to 
spend a great amount of money or time on sy. tem glue log ic. 

The scalable clock is an on-chip phased-locked loop th at lets 
the 29030 processor run internally at full speed (say , 33 MHz) 
while the external bus runs at half speed ( 16.67 MHz) . In this 
configuration. the processor, with its instruction cache. provides 
high performance but uses low-cost memory. As with other parts 
of the 29030, the designer of a system that uses less expensive 
memory may decide whether to use scalable clocking to contain 
costs or obtain max imum performance by usi ng fas ter memory. 

By . queezing high performance from inexpensive memory , 
the 29030 ac hieves an attractive system cost-to-pe rformance 
ratio. It is important to note that the cost-to-performance ratio 
should be based on the cost of the entire sy tern , not simply on the 
processor's cost. Processors cheaper than the 29030 are on the 
market, but they require more expensive system components and 
memory, which drives up the total cost of the system. 

Another unique feature of the 29030 is traceable caching, 
which lets an emulator or any generic postprocessor reconstruct 
a real-time code trace that is visible in the cache. Typically, a 
system engineer must lurn off a processor' s on-chip cache to 
force visible transactions on the bus for debugging purposes. 
This is inadequate for quickly so lving complex program inter
ac ti ons involving on-chip caches. The 29030 implements cache 
tracing by using a second 29030 on an ICE (in-circuit emulator) 
acting as a slave while the 29030 on the controller board acts 
as the master. The master processor executes the program and 
generates all bus transactions for both processors. The slave pro
cessor executes the same instructions but uses its address bus to 
drive all cached branch target addresses. Thi s lets the ICE read 
these addresses and construct a trace o f program fl ow inside the 
cache. To en ure prompt visibility of a cache and improve the de
bugging process , AMD expecls to deploy thi s techno logy on all 
29K products containing on-chip caches. 

Future Directions 
One furth er advantage of the 29030 is a simple upgrade path. 
You can move up to the nex t-generation microprocessor, th e 
Am29040, without changing the design of a system. The 29040 
adds an on-chip data cache and hardware integer multiplier, in ad
dition to running at hi gher frequencies internally. Because the 
29030 and the 29040 are object-code compatible, you can run the 
same software. The 29040 is also bus-compatible and footp1int
compatible with the 29030. It can plug into the same socket as the 
29030, and it interfaces to the same logic as the 29030 does. The 
29040 provides a clean migration path while limiting development 
time and maintaining the attracti ve cos t-to-pe rfo rman ce ratio 
that embedded applications demand. • 

Floyd Goodrich is a 1ec/111ica/ marketing 11w11ager in AMD 's Embedded 
Processor Division in A11s1i11, Texas. /-le fta s a B.S.E.E. degree f rom Rice 
Un iversity and did product de velop111en1 (/lid Of'f'licarions engineering at 
Motorola for eight years. You ca11 n •nch ftim Oil rite /111em et m jloyd.goodrich 
@amd.co111 or Oil BIX clo "ediror.1·. " 
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The Oberon/F System 

A llghtwelght, portable, object-

oriented component framework 

DICK POUNTAIN 

O beron/Fis the latest addition to an important new 
software category, the object-oriented component 

framework. NextStep's AppKit is the most famous current 
exemplar; Taligent ' s TalAE will soon be contesting that 
title. Oberon/F provides a thin object-services layer that 
runs on top of the host operating system and lets you write 
cross-platform, portable, and extensible applications as 
if the host operating system supported full object orien
tation. Although currently in beta for Windows and 
Macintosh System 7, Oberon/F versions are also 
planned for OS/2 and Unix/Motif. The Oberon/F 
system is being developed by Niklaus Wirth's Oberon 
Microsystems (Zurich, Switzerland). 

Component frameworks aim to reduce the huge 
learning curve of class libraries and to enable software 
reuse by supplying big and already-useful chunks. [f 

using a class library is like buying a load of bricks, 
then using a framework is like erecting a prefabri 
cated house, with the walls already assembled. 

Oberon/Fis a wholly document-centric framework 
in which everything is a document that you can edit 
within the development system, which also serves 
as the run-time system. Every Oberon/F document 
contains one or more views-software components 
that let you view and edit a particular data type, such 
as text, a graphic, or a spreadsheet. Each view is im
plemented by a separate module, which gets dynam
ically linked and loaded on demand like a DLL. Un
like with Windows DLLs or VBXes (Visual Basic 
custom controls), however, you can extend Oberon/F 
modules . If the appropriate module is present, any 
Oberon/F document editor can edit any type of view, 
so the concept of applications owning files com
pletely dissolves. 

Oberon/F incorporates a highly efficient but pro
prietary compound document mode l that lets you 
embed views into one another in arbitrarily complex 
ways. In future releases, this system will be progres
sively integrated with OLE and OpenDoc. 

The Oberon/F Development Environment 
Oberon/F is based on Oberon 2, language successor to 
Pascal and Modula 2, and includes a compiler and de
bugger for this language. Oberon 2 is a strongly typed, 
compiled language that supports both modular and ob
ject-oriented programming as well as Eiffel- like precon 
dition and postcondition testing using ASSERT state

ments. It includes an automatic garbage collector to pre
serve memory integrity, an unusual feature for a com
piled language. The driving force throughout the Oberon/F 
project has been the pursuit of simplicity. The beta-0.9 
Oberon/F system arrived on a single 1.44-MB floppy disk 
and occupies barely 4 MB of hard disk space. 

The programming, editing, and debugging environ
ment is completely integrated, giving it the same feel as in
teractive interpreted systems like SmallTalk or Lisp. This 
is an illusion, as Oberon 2 compi les straight to 32-bit na
tive 486 or 680x0 code. However, the compiler is so fast 
at 15,000 lines per minute, and the modules you write are 
typically so small, that compilation time is seldom no
ticeable. 

The compiler, debugger, and other software tools are all 

~niling1~e Oberon/F Texts Component 

MODU LE Dic:)(Tel\t : . 
JM.PORT ' TextHodii-1 s. Te·J(tConfrol l er-s: 

PROOEDURE . UpCase~: 
VAR beg, end : .LONG!N't; 


cfl:' CHAR: 

c: TextCootrollers.Controller : 

~uf: TextModels .Hodel; 
r: TextModels .Reader: 
w: T•xtModels.Writer: 

BEGIN 

(* dete.rm1ne extent of selected text *) 

c :• Te~tCOn tro llers.Focos(): · 


IF (C fl NJL) &c .HasSelection() THEN 

c.GetSelection(beg.endl; 

~* make a buffer- for u~percas e text *) 

buf :- TextModels .dir .New() ; (*a directory object~) 


•f :- buf.~ewWriterlNllll 
~ :• c.texi.NewR,aderCNILI: 

r.SetPosCbeg) : 

(.• proilcess selected text into buffer *'> 

r .Rea.dCharCchl: 

WHILB <r.Pos.(l <- eni!I_& -:r .i;ot oo 

. 	TF «ch>'" "a ") · ~ (ch<.- "z'' l 


THEN Ch :;,, CAP( ch ) END ; 

w.WHteCh~rCchJ: 
r.ReadCha r( cf1) 

END: 
·c• copY,· bui'fe.r. back 1·ntO .document *) 
c~ teXt. De leteCbeg , endl: 

~.te)\t.CopyFr.omCbeg,buf .O .end · begl;


END . 
END .UpCa se ;' 

E'ND Di~klext .. 

based on Oberon/F compound documents. In a Show 
Loaded Modules window, for example, you can highlight 
any module name in the li st and immediately decompile 
its interface definition; in a debug window, clicking on di
amond-shaped markers lets you fo llow pointers and tra
verse lists; in the editor, errors are flagged by markers 
embedded in the text, which expand into error messages 
when you click on them. co111in11ed 
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The Texts Subsystem 
The first release of Oberon/F provides just two component sub
systems called Texts and Forms. But an ODBC (Open Database 
Connectivity) database subsystem is planned for the second re
lease, and Oberon Microsystems says that several U.S. and Eu
ropean consulting firms plan 10 develop and market additional 
components . In-place ed iting of industry-standard graphics and 
spreadsheet formats won 't be available until a later release sup
ports OLE 2. 

The Texts subsystem is a word processor with features that 
are roughly equivalent to Windows Write-it supports fonts , 
paragraph attributes, and object embedding. Unlike with Write, 
however, you can extend this editor in any way you like. As a test 
example, J decided to acid the ability to change a selected passage 
of text into uppercase (see the code in the li sting "Extending the 
Oberon/F Texts Component"). A rather minor achievement, you 
might think , but consider these points: 

· 0 This.is pot just aWordl3asic•style'mucro but ratber a native 486 
coCle.extcnsion t(l rue sys!em: ' 

c·f> This new abilitcy is.available within any piece of text. in Oberon/F 
·."._ and wilJ continue to b¢.availab(ejn any future programs that I ad~L 

e I d.i~1iot.need to recompile the text editor and. indeed, have never 
'e':'~n .seen US source code,ronl~ the published pl'ogramrning 
interface. 

, e Trhis,same code w.or!(s identic«lly on a Windows PC or .on a Mac 
and automatically displays the prope~ "lookandfeel'' of either 
platform. 

In Oberon/F, exported para meterless procedures are called 
commands, and they are executable from anywhere in the system. 
The procedure UpCase* (the asterisk indicates that it's to be ex
ported by the module DickTexl) is a command that performs its 
action on the selection of the window that cu1Tently has the focus. 

You can program Oberon/Fat three levels of complexity, and 
my example illustrates the simplest command programming that 
adds new functions to an existing view. The next higher level is 
the w1iting of new views, which are visual representations for data 
types. The third , and hardest level, is the writing of container 
views that can contain other embedded views. Oberon/F editors 
are normally container views. 

The Forms Component 
The Forms component is a simple visual design too l for data
entry forms and dialog boxes. First, you write a code module 
that defines a record data type with various fields , and then you 
design the corresponding form by visually dragging control ob
jects around on it as you would in Visual Basic. Thereafter, the 
Oberon/F run-time system creates and maintains the connec
tions between the screen fields and the underlying data su·ucture 
without your having to write any further code, automatically up
dating the field variables whenever you enter data into the fo rm. 
The reverse process is not automatic, so when your program up
dates a record field, it must broadcast an update message telling 
all screen views that they need to change, too. 

Oberon/F forms are stored as documents. You can modify 
their appearance without forcing a recompilation of the app lica
tion code, a great advantage compared with conventional code 
generators. You can embed forms in texts and vice versa, recur
sively to any depth, to consti·uct a variety of user-interface styles. 

Models, Views, and Controllers 
Oberon/Fis designed around a hierarchy of abstractions that iso
late modules from the physical hardware (for cross-p latform 
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portability) and from one another (for ex tensibility). The physi 
cal display, printing, and file systems are hidden in abstract ob
ject classes and are accessed by creating reader and writer objects 
for them . 

The most fund amental data type is a Store, which represents a 
body of persistent data that knows how to save and retrieve itself 
from a nonvolatile medium like a hard disk. The module Stores 
suppli es readers and w1ilers that can map Oberon 2 data types
such as characters, integers, sets, and other stores-into binary 
data . Stores can contain other embedded stores and, hence, can 
represent compound documents. Store is an abstract type that is 
never instanti ated directly; instead, Oberon/F supplies three ex
tensions of Store ca lled Models, Views, and Co111rollers. This 
MYC (Model-View-Controller) paradigm was originally de
vised by the SmallTalk team at Xerox PARC. 

Crudely put, the model is the data, whereas a view is a partic
ular presentation of the data transformed into a rectangular display 
area. There may be many views onto the same model, and if the 
model is changed, this fact must be broadcast to all the views 
by sending messages. A view might directly handle interaction 
with a user's mouse and keyboard , but in complex applications, 
Lhi s task is usua lly delegated to a Controller object. Models. 
Views, and Controllers are extensible. In the listing, you'll see the 
use of a TextController object c to measure the cu1Tent text se
lection, but the actual process ing takes pl ace on a TextModel 
called buf 

Safety First 
Although Oberon/F makes great use of inheritance internally 
(e.g. , Stores-> Model s-> TextModels) , it strictly controls ex
ternal inheritance to preserve extensibility by impos ing the clas
sic separation of interface from implementation. Many modules 
deliberately don't export concrete types used in their interface, 
which prevents application programmers from extending them di
rect ly. Instead, they let you merely create instances of a hidden 
concrete type, together with an abstract interface type that you can 
inherit to reimplement extensions of the type. This mechanism re
tains most-though not all-of the power of inheritance, but it 's 
necessary to guarantee the future ex
tensib ility of the program 's seman- About the Product 
tics without running into the so-called Oberon/F 

fragil e base-class problem (see "Ex- Commercial version.... .. $350 
tensible Software Systems," May Educational version .........free 
1994 BYTE). Oberon Microsystems. Inc. 

In the messy world of PC operat Solothurnerstrasse 45 
CH-4053 Basel, Switzerlanding systems , Oberon/F's simplicity 
+41 (0)61 361 3858

and austerity could hardly be more fax: +41 (0)61 361 3846 
at odds with industry practice. C++ E-mail: oberon@applellnk 
programmers like Lo party and then .apple.com 

Ftp: hades.ethz.chuse industrial- strength debugging 
Circle 1002 on Inquiry Card.tools, like BoundsChecker and Pu

rify, to clean up the mess afterwards. 
The Oberon 2 programmer expects to catch 90 percent of the er
rors at compile time and most of the remainder by careful choice 
of preconditions . Of course, adapting to changing requirements 
is the ultimate software challenge, and that ' s where Oberon/F 
shines. " If the paradigm of object orientation is promising," says 
Wirth, " thi s is mostly because object-oriented programming al
lows us to design genuinely extensible modular systems." • 

Dick Po11111ai11 is a BYTE ca111riburi11g ediror based in London. You 
can reach him 0 11 !he !111em er or B!X al dickp@bix.com. 

mailto:dickp@bix.com
http:hades.ethz.ch
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Daisy-Chain Ethernet 

How Farallon Computing and Tut 

Systems make twisted-pair Ethernet 

wiring as flexible as PhoneNet 

STAN MIASTKOWSKI 

C onventional wisdom says that you have two types 
of 10-Mbps Ethernet network wiring choices, de

pending on the topology you want to use . For bus, or 
dai sy-chain , topo logy , there· s thic k RG-8 ( 1 OBase-5) 
coaxial cable or the more common thin RG-58 ( 1OBase
2) coaxia l cable . For star topo logy , you use I OBase-2 
UTP (unshie lded twisted pair) cable . 

But two companies are challenging th at wi sdom with 
technologies that offer dai sy-chain Ethernet using inex
pensive and easier-to-install copper wire instead of coax
ial cable. Farallon Computing ' s (A lameda, CA) Ether
Wave does the job with two pairs of standard Le vel 3 or 
Level 5 UTP. Tut Sys tems' (Pleasa nt Hill , C A) Sil ver 
Streak stretches the technology fun her by putting full I 0
Mbps Ethernet on a single pair of wires o f virtuall y any 
type, including the nontwisted "sil ver satin" fl at phone 
wire that ' s used to connect te lephones and modems to 
te lephone jacks. 

Your network wiring is the physical layer, the first and 
essential layer of the seven-l ayer ISO OSI (Open Sys
tems Interco nnecti on) LAN mode l. Coax ia l cable has 
been used fo r dai sy-chain bus to po logy fo r the simple 
reason that its robust electri cal charac teristi cs let it easil y 
meet the signal integrity and compatibility standards of 
dai sy-chain connecti ons. But the IEEE 802.3 Ethernet 
standard doesn' t specify that coaxial cable 11111.1·1 be used for 
dai sy-chain netwo rks. 

Integrating Technology 
Fara llon's EtherWave integrates Level 3 UTP in a daisy
c hain topology by combining lOBase-T hub and tra ns
ceiver techno logies into a single proprietary ASIC (ap
plication-specific IC) that's designed to handle the prec ise 
nanosecond timing needed fo r Ethernet. The ASlC is in
cluded on each network node, either in an IS A. NuBus. or 
PDS/LC NIC (network interface card) or in external con
nection boxes fo r AUi (attachment unit interface)/AAUl
equipped PCs, Mac PB adapters. LocalTalk network print
ers, or the Apple Newton. 

EtherWave devices behave li ke nonreclock.ing repeaters, 
which allow users to add nodes to a I OBase-T network 
without impacting hop count limitatio ns. Norm al s ta r 
topo logy I OBase-T network s are limited to fo ur hubs 
(hops) between nodes, but EtherW ave does away with 
thi s hop limitati on. EtherWave also hand les up to e ight 

nodes per segment, with a tota l maximum segment length 
of 330 feet. However, for network expansion, each eight
node segment can be conn ected to any standard 1 OBase
T hub. For example, a I 2-pol1 hub can handle a total of 96 
EtherWave-equipped nodes. 

EtherWave inc ludes auto-termin ati on, w hich e limi
nates additional terminati on resistors a t each end of the 
dai sy chain (required with coax ial cabling). This propri
etary techn ology senses impedance changes in the cable 
and instantl y termin ates or passes th rough the network 
signal. Thi s sc he me a lso all ows shutting do wn or hot
swapping indi vidual network nodes without shutting down 
the network . large ly e liminating a major disadvantage of 
coaxial-based dai sy-chain topology. In additi on, Ether
Wave's ASICs incorporate Auto Crossover, sensing which 
wires are connected in the UTP and how they should be 
used. Auto Crossover e liminates keeping track of whether 
your IOB ase-T cables are straight-through o r crossover. 

Analog Worids 
While Tut ' s Silver Streak. offers nearly all Lhe above ad
va ntages o f daisy-cha in topo logy without coaxial cable 
(except fo r the lack of int ern al auto-termin ati o n), Sil
ver Streak ' s essential difference is its ability to use near
ly any type of wire. In the digital world of computers, it 's 
important to reme mber that LAN wiring carries ana log 
signals (w ith th e exception o f fiber o pti cs, there is no 
such thing as a di gital cabl e). In fact. the essential part of 
every network is a transceiver, whic h trans lates dig it al 
data into RF anal og s igna ls fo r outgo ing data a nd vice 
ve rsa fo r inco ming sig na ls. T wisted-pair a nd coax ia l 
networks have their transceivers integrated into the N I Cs; 
thi ck coax ia l wiring uses ex te rn al tra nsce ivers "tapped" 
into the cab le run. 

One of the major rea lities of cable- any type of cable-
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is that il distor!s signals . And because distortion increases wi th 
transmi ss ion speed (freq11e11cy in the analog world ), pumping 
a I 0-Mbps Ethernet signal through thin wiring is a technical 
challenge. 

There are five distinct. types of di stortion: attenuation, illler
symbol imerfe rence, NEXT (near-end cross ta lk), noise pickup, 
and radiat ion. Each causes problems 1hat slow data transmis
sion. 1nterac1ions among these types of disto rtion result in a 
morass of problems that must be overcome 10 put full I 0-Mbps 
Ethernet on standard flat telephone cable. Si lver Streak uses a va
riety of approaches to solve these problems. 

Attenuation When it comes to high-frequency signal s_ speed ki ll s. 
RF signals ride on the surface of a copper wire in what ' s called 
the skin eff'ec1. The thinner the wire, the smaller the circumference, 
the less surface area, and the greater the amount of signal atten
uation. In addition, attenuation increases as the square root of 
frequency (e.g., quadrupl ing the frequency doubles the attemia
ti on, cutting the signal level in half). Standard I OBase-T Ethernet 
using Level 3 or Level 5 (both 24-gauge) UTP is limited to 330
foot segments, because beyond that distance, the signal is atten
uated to the point where ii no longer meets 802.3 standards. The 
attenuation problem would seem, at first glance, to be suffi cient 
reason why you nomially can "t use the 18-gauge wire in standard 
silver satin telephone cord for Ethernet. But if you control the oth
er aspects of di storti on, especially noise (see below), tlat tele
phone wire becomes usable. 

lntersymbol Interference After passi ng through the NIC's trans
ceiver, dig ital data travels 1hrough network wiring as a series of 
analog DC pu lses (each pul se representing a bit of 

Company Informationdigita l data). The natu re of DC pu lses is that they 
have (when viewed on an oscilloscope) a fast ri se 

EtherWave
time but a long decay (sometimes ca ll ed a tail) be- Farallon Computing, Inc. 
cause of the memory inherent in copper wire. At 2470 Mariner Square Loop 

Alameda, CA 94501Ethernet speeds, thi s can cause pulses to interfere 
(510) 814-5100with each other. giving rise to errors, retransmis
fax: (510) 814-5020 sions, and slow network throughput. To combat in Circle 1007 on Inquiry Card. 

tersy mbol interference, a fac tor in all copper-wired 
networks, Silver Streak uses an equali zer circuit. Silver Streak 
Essentially a simple analog filter circuit tJ1at consists Tut Systems, Inc. 

2446 Estand Wayof two hi gh-speed Schottky diodes connected back 
Pleasant Hiii , CA 94523 

to back, it effectively cuts off the tail of each DC (510) 682-6510 
pulse, allowing full-speed Ethernet transfers with fax: (510) 682-4125 

Circle 1008 on Inquiry Card.out the pul ses getting in each other's way. 
NEXT Unless wire pairs cu·e shielded (which they 

aren' t in UTP), there is always some crossover of signals be
tween the two pairs or wires used in IOBase-T wiring (thi s is 
comparable to what happens when you hear another conversation 
in the background while you are talking on the telephone). Wire 
pa irs that touch each other couple capacitively, and fast-rise time 
pulses (i.e., Ethernet signals) trave l easil y th rough capacitor . 
This causes noi se, collisions, and slow network throughput. The 
twists in twisted pair min imize cross talk by min imjzing the ca
pacitive coupling between wire pairs for two reasons: The distance 
between pairs is random, and individual conductors are not in 
constalll contact with each other. In Level 3 and Level 5 UTP, thi s 
causes null effect. that essenti ally cancel out the cross ta lk . In stan
dard sil ver satin phone wire, where pairs are not twisted, NEXT 
wou ld be unacceptable at Ethernet speeds. However, NEXT is 
eliminated when only a single pair of wires is used for concun-ent 
transmitting and rece ivi ng, instead of the dual pair arrangement 
used in standard IOBase-T setu ps . Silver Streak uses this sin-
gle-pair method. 
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Putting both signals omo a single wire pair at the same time is 
t1i vial. All that" s needed is a simple hybrid circuit-essentially the 
same thing found in any telephone set- letting you talk and li s
ten at the ·ame time. So why isn' t a single pair with hyb1id circuit 
used in UTP to eliminate NEXT? Mainl y, it ' s because NEXT is 
a minor problem compared with noise. 

Noise Thi s is by far the bi ggest and most difficult problem in 
copper-wi red networks. By defi nition , electrical noise is any un
wanted disturbance that interferes wi th the signal. Any wire is a 
receivi ng antenna, and every oflice envi ronment is rife with noise 
sources that adversely affect a network. Fluorescent lights, AC 
power lines, and the RF fi elds generated by PCs can interfere 
with network wiring. There are more-serious problems, too. The 
normal vo ltage carried in Ethernet wiring is approximately 2 
VDC. However, a stati c shock caused by walking across a car
peted floor can pu t a 6000-V spike on network wiring. Ringing 
signals on analog telephone systems use 180 VDC, and network 
and phone signals are of1en run together, using the extra pairs 
in UTP. 

The key to Silver Streak's abi lity to use virtually any wire is a 
proprietary balun (short for balanced to unba lanced). All net
works use baluns. which are transformers that connect the NTC 
transceiver to the phys ical wiring. All baluns attenuate noise, 
and the baluns used in most network hardware attenuate at about 
a 100-to- l ratio (40 decibels). Unfortunately, thi s isn' t enough to 
attenuate serious-yet common- noise sources below the point 
where they cease to interfere with network transmissions . Tut 's 
proprietary balun is unique, rejecting noise by a ratio of I 0,000 

to I (80 dB ). It attenuates vinually all noise, even 
the most serious, below the point where it affects the 
network. The balun and lack of noise is also the 
reason that a Silver Streak segment can extend up to 
a length of 800 feet with a maximum of 30 nodes 
per segment. Like Farallon's EtherWave, the total 
number of nodes in a Silver Streak installation can 
be extended by using standard IOBase-T hubs. 

Radiation This is the other side of the noi se coin, be
cause all wires carryi ng signals are transmitting an
tennas, which radiate RF energy that can interfere 
with telev isions, radios, and other electronic equip
ment. But properly done noise reduction also min
imizes radiation from wiring, and Si lver Streak's 
balun keeps radiation to a minimum . In fact, Silver 
Streak is the only network system that meets the 

stringent FCC Class B standards for consumer-level equipment. 
All other networking systems meet the less-stringe nt FCC Class 
A standards for commercial equipment and appli cations. 

Wiring Choices 
Fara llon's EtherWave and Tu1 's Silver Streak open up new hori
zons for installing new networks and for expanding ex isting in
stall ations without major in vestments in wiring. Although the 
details of how each implements daisy-chain Ethernet with copper 
wiring are different and largely proprietary, the cruc(al fact is 
that both systems are 100 percent compatible with all 802 .3 
Ethernet specifications ( I OBase-2, 1 OBase-5 , and I OBase-T). • 

Stan Miastko1n"ki is a Bl'TE co11su/ti 11g editor who has been writing a/Jou/ 
11e1worki1111 and co11111u111ica1io11s teclmologyfor over 16 years. /-le is the 
coauthor ofWindow~ for Workgroups Bi bk (Addison-\Ves/ey, 1993). You can 
co11 1ac1 hi111 011 MC I Ma il a t 530-9979 o r 011 rh e !n 1e rn e1 o r 13 /X at 
srm1111 @/Jix.co111. 
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.JERRY POURNELLE 

Communications Issues 


D ue to a bizarre accident, I'm typing this with 
one hand while keeping my left hand and arm elevated. It 
looks si lly and does little for my disposition. I suppose I 
should take it as a lesson in patience. 

Before I got my wrist punctured, I went to the Interop Con
ference in Atlanta. Ifl hadn' t already been convinced that net
working is important, that would have done the trick. While In
terop wasn't quite as big as Spring Comdex, it wasn't a lot 
smaller, and it was all devoted to connectivity. 

We saw Cisco Systems, which had new additions to their 
routers (i.e., devices for interconnecting independent networks 
and sharing WAN resources); Zenith 's Z-Stor Personal Server, 
which painlessly adds peer-to-peer capability to your NetWare A visit to the 
client/server system (more later); Microsoft Daytona, also known as Windows lnterop Conference
NT Server 3.5; a whistle (our own collective noun) of modems from various 

in Atlantamanufacturers ; and all kinds of communications hardware and software. Bell 
reinforces Jerry's

Atlanti c tel Is me there were over 80 ISDN (56
to 128-KB phone lines-many claim it stands for 

Alas, l had just gotten Zeno, so l had no internal 
modem installed. I have several PCMCIA-slot belief that 

f Smell Dollars Now) and 500 T J ( 1.544-Mbps 
data pipes) connecti ons brought into the Con
gress Center for thi s show. That 's a lot of band

modems (t he Z-Noteflex has two PCMCIA 
slot ), but I hadn't brought any with me. 

Fortunately, because the Z-Notellex is new, l 

networking is very 
important 

width. had brought the Mastersport with its 2400-bps 
I put off my decision to go to !nterop until internal modem as a backup. The bad news was 

all the hotels were full and thus ended up in a that for some reason that machine wou ldn' t boot, 
cheap mole] far from downtown. Of course, thi s so I couldn ' t resume my demonstration of ne t
had to be the trip where the local congressman worki ng. Newt went home, and l went lo bed. 
wanted me to show him the Internet. So there l ext day I lugged my bags LO lnterop , be
was with Newt Gingrich in the least fancy room cause that ni ght I was scheduled to go to Wash
in At lanta. This wou ldn ' t have been remarkable ington , D.C. When I got out on the show floor, 
except that the phone lines were ghastl y, and l ran into Marty Winston and told him my tale of 
we got a line spike that deep-fried my Supra woe. " You shouldn ' t have any trouble findin g a 
modem just as I was showi ng off the joys of E modem," he said. " Just ask." It turns out he was 
mail and BlX. right: l le ft Interop with three PCMCIA modems. 

I was working with the new Zenith Z-Notetlcx The next day, two more PCMCIA modems and 
portable, a neat co lor system that' s about the a new SupraFaxModem 288 arrived via Feder
s ize and weight of my o ld Zenith Masterspon. al Express at my Washington hotel, but by then 
However, it is faster and has a much larger hard l had comm unication well in hand. 
drive, more memory, and color. I' ve named it One of the modems I received in Atlanta was 
Zeno, and l like it. The only complaint I have is a Data Race RediCard RC-1496 data/fax mo
that although the keyboard is all right. the old dem, which features Y.32bis 14.4-Kbps send/ 
Mastersport keyboard has a belier look and feel. rece ive data and 9600-bps send/receive fax 
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capabiliti es. rt consisted of a PCMClA 
Type II card and a small cab le that con
nec ts the card to the phone . That 's a ll l 
got. When 1 got to the Marriott in Wash
ington, I slipped the card into the Z-Note
flex , plugged the cable into the data po11
thank you , Marriott-and turned on the 
Z-Noteflex. It made a couple of noises on 
boot-up, flashed a message that it saw a 
card in slot 3. and went into Windows. I 
opened Procomm 2 for DOS under Win
dows, and voila! Nol only did it work, but 
I cou ld con nect to one of the really trou
blesome Washington phone lines. 

I also fou nd out how to boot my Mas
terspo1t. For some odd reason, it boots fine 
on (the new ly rebu ilt) batteries but not 
when connected to wa ll power. Once it's 
booted, it run s fine w ith the c harger 
plugged in. I offer no explanation. Other 
than that g litch, it 's as reliable as ever. 

Later I experimented with a couple of 
other PCMCIA cards; apparently they need 
setup software, because the Z-Noteflex 
didn ' t acknowledge they were present. I 
also tried the replacement SupraFaxMo
dem 288 (working off the serial port), and 
it worked fine with both Zenith machines . 
I don ' t know what that awfu l line in At

lanta woul d have done to the Data 
Race modem. For that matter, l can' t 
be certain th e o ld Supra modem 
didn ' t just choose that moment to 
die: I've carried it a ll over the world, 
it has never been treated gently, and 
this was the first problem I ever had with it. 

In all fa irness, I should try some of the 
ot her PCMCIA-card modems with their 
installation software, and I really will do it, 
but the Data Race RediCard RC-1496 was 
plug-and-play at a time when I was des
perate. It works as well as any portable 
modem I' ve ever had. Recommended . 

Communications are increasingly important 
Item: the new IBM OS/2 will come with 
access to the Internet and instructions on 
how to do it , plus loca l access to the IBM
owned network that carries Prodigy. 

Item: Microsoft wants its own local-ac
cess network and wi ll need serious net
work capability to compete with the new 
Internet capabilities IBM wi ll furnish with 
OS/2. 

Item: there are now secure systems for 
encryption and source authenticati on that 
work on the Internet. The guy who wrote 
PGP ( Pre tty Good Privacy) has made a 

legally. Such encryption and au
thentication methods can provide 

communications secure enough to work 
with banks over the Internet. 

Put those together and it 's another new 
world. Banking? Write checks by Internet; 
then each even ing, Quicken goes out to 
find the daily balance in your accounts. 

Wedding and christening pictures? Scan 
them in- I have a neat new box that claims 
to be scanner, copier, and fax machine all 
ro lled into one-and di stribute them elec
tronically to all the relatives. You can also 
use thi s means to distribute political mail. 

Everyone will get floods of E-mail, so 
much that we' ll a ll need intelligent agents 
to deal with it. One I' d like-I may have to 
write it myself-would be a daemon that 
sorts my mail , indexes and fi les most of 
it , and shows me the mail from people on 
the hot li st-there are a few PR people 
who never send me jun k mail-and other 
stu ff it considers important. Later, when 
deadlines loom, I can ask "What 's new?" 
and get a good summary, ask for details, 
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and . o forth . Also. with remote-query ser
vices like gopher, I could ask ·omeone 
else's big database about what \\'as new. I 
could search 1he Internet ' s comp.sys.no
ve l! group for in forma tion on using Net
Ware with the NetB EU I protocol. 

For those new to the Internet. go pher is 
a program that runs on some Internet com
puters-the Un iversi ty of Mi nnesota is 
one th at has a gopher-at your command. 
Gopher is provided as a publi c service. 
and its operation is paid fo r by the facili ty 
where it res ides. You te ll go pher what 
you' re looking for, and it goes net surfing 
for you. Eventually. it report s all its find
ings. Gophers are supposed to be used for 
seri ous research. but they' re also used to 
collect digi ti zed pornography. Every now 
and then. you hear about a scandal when 
pornographic fi les are fo und at some mil
itary or uni vers it y computer fac il ity. 

The Internet is billed as an in formati on 
superhighway. but it isn' t that. At the mo
ment. it 's an experiment in se lf-organized 
anarchy. That's not li kely to change for a 
while. either. It seems lO me we' re headed 
fo r the s itu atio n descr ihed in Ve rn or 
Vinge·s fine nove l True Names (out of 
print). with a large clash of his A Fire Upon 
the Deep (Tor Books, 1992), but we aren't 
there yet. If you haven't read those, they' re 
a look at a future we may get to. 

The reason I went to Washington was to 
take pan in a big roundtab le discussion 
on the fu ture of NASA and space. More 
on that another ti me, but I'm pretty 
hopefu l about th e near future. 
NASA Ad ministrator Dan Goldin 
made it clear tliat the old game of 
leapi ng to build a "National Trans
porl ati on Sys tem" that exc ludes 
everything else i over. The new approach 
will in volve cooperati on with indu. try and 
development of 1echnologics through X 
programs, such as Delta Clipper. That , at 
least. is what I heard. and I li ke that. 

When I got home, Zenith 's Z-S tor Person
al Server was waiting. Th is is a small box 
containing a CPU, SCS I controller. and 
hard dri ve loaded with Per. onal NetWare. 
the successor to etWare Lite. Personal 

et Ware is a peer-to-peer networki ng sys
tem fro m Novell. 

II' you already have an Ethernet (or To
ken Ring) insta ll ati on. you can add Z-Stor 
absolutely painlessly; just plug it in and 
fo llow direc ti ons. It will take abo ut an 
hour. If you don't have an Ethernet setup. 
you· 11 need cards for eac h of your ma 
chines. and you can acid about hal f an hour 
for each mac hine in addit ion to the hour 
gelling Z- Stor go ing. I' m all owing time 

for you to drop screws. plug cables back in. 
and. o fo rth . 

Z-Stor wi ll install alongside your regu
lar Net Ware network and add peer-to-peer 
capabilities to that. It will also work as a 
stand-alone network, all owing fil e and 
printer sharing. It does not have the sma ll 
applications li ke cheduling that come wi th 
Microsoft Windows for Workgroups net
works. If I had to choose between bare
bones Persona l et Ware and networking 
with straight W4WG, I'd generall y prefer 
W4WG unless security were a problem. 
Novell hasn' t built qu ite as man y security 
fea tures into Personal NetWarc as into reg
ulw· Net Ware, but there are plenty of them. 
Moreover, Personal NetWare has provi
sions for a systems manager; W4WG does 
not. Personal Net Ware also maintai ns logs 
of user ac ti viti es. 

Let me desc ribe a typical install ation 
for Z-Stor. Consider a small busi ness of
fice, say a doctor or an architec t. There 
are severa l mac hines . none linked. The 
owner decides to try networking and buys 
the Microsoft W4WG starte r kit plu s 
enough Intel EtherEx pres boards to link 
all the machines in the office. This is amaz
ingly easy to set up. but then some limits 
appear, such as an inability to lin k to the 
Apple machine down the hall. Printer shar

ing is possible, but it 's slow and 
~ no fun at all. 

The owner decides to bite the 
r-.i,r; bullet by gelling a fa ncy new 

~ *server and installing Net Ware. 
That requires bringing in out

side help. but it does work-only 
now W4WG is fl aky or does n' t 

work at all. Meanwhile, the ofli ce em
ployees are used to peer-to-peer opera

ti ons and want them back. (A ft er all . Joe 
used to let Paul connect to hi. computer: 
why can' t he now? Sure, Joe's computer 
crashed without a backu p but it was aw
fully conveni ent.) 

This is a perfect case fo r Z-S tor. Buy 
it, uncrate it , find a place for it to si t. start 
it up, and link it in; in an hour, you ' ll have 
your peer-to-pee r operation · back. And , 
because all the data will be in one place. 
you can actuall y back it up. 

I have not yet got thi s linked up to the 
Mac and OS/2. although I believe it is pos
sible. Certainly there are modules for reg
ular NetWare that can link in DOS , Mac. 
and OS/2 (plus , they say , NT) sys tems. 
At the moment we have a hybrid: an Ether
net on which runs OS/2 Advanced Server. 
Net Ware. Personal NetWare. and W4WG. 
i ot all machines are linked by all systems. 
and sometimes the onl y way to get from 
one mac hine to another is to in voke 
LapLink for Windows, which also does 
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fil e sharing over the network. 
Of course, those multi ple networks run 

on one wire; Ethernet is Ethernet. No mat
ter what protoco ls might be runni ng on 
the wi re, they a ll stay out of eac h other's 
way. Those pro toco ls ca n be translated 
(whic h NetWare excels at). or one com
puter can be multilingual. 

My goa l is to have one (log ical) net
work that encompasses all my machines. It 
will a ll ow all mac hines access to both the 
Pi o nee r New Medi a Tec hn o log ies DE
UH7 I 0 I WORM/rewritable and Maxop
ti x T3- I 300 optical dri ves, Palindrome's 
backup system with the Fast 2000 DAT 
(digital audiotape) dri ve running Network 
Archi vis t, Pioneer 's DRM-604 X Mini 
changer CD-ROM drive, the HP LaserJet 
lll printer, Fargo Electronics' Primera col
or printer, Kyocera ' s Ecosys printer, and 
the Fax< HQ fax se rver fo r sending and 
receiv ing faxes. It will a lso have conve
ni ent ways I can use the littl e Xi rcom 
Pocket Ethernet Adapter III parallel-port 
box to attach my portables to the system. 
When it 's all done, the littl e Z-Stor box 
will be a welco me part o f th at system. 
More on thi s in months to come. 

That Fax<HQ system- it' s a Windows-

based program, though it needs an Intel 
Sati sfax ti on board to do the fax ing-is 
quite good. My maj or co mplaint is that 
you can' t use it with all your computers. 
That 's damning wi th fa int praise, though
no one builds a sing le network fax ing pro
gram that supports Mac, Windows, and 
OS/2 systems. Right now, anyone with a 
network of PCs and Macs would need two 
boxes to support fax ing fo r the whole net
work . Oh, well. 

There is an alternative to NetWare. Win
dows NT Server 3.5 also provides network 
servi ces. Moreover, it 's possible to set up 
an NT server that interfaces with a Net
Ware network in such a way th at all your 
Windows machines see is a Windows soft
ware interface. Ob viousl y, W4WG runs 
on the machines running Windows, so you 
won' t need Z-Stor and Personal NetWare; 
but you' ll have complete access to all the 
features of Net Ware. 

And yet another alternative: OS/2 Ad
va nced Server s pea ks more o r less the 
same network protoco ls as W4WG, and 
the two can be interfaced with a certain 
amount of work. OS/2 Advanced Server 
is a c li ent/server system co mparable in 

fea tures and complex iti es to Ne tWare. 
Meanwhile, Artisoft now provides a L.A.N
tastic fo r OS/2 peer-to-pee r network. You 
can se t up yo ur sys tems in Wi ndows; 
change over to OS/2 Warp, wli ich wraps 
arou nd Windows or W4WG; add LAN
tas tic for OS/2; and have both peer-Lo-peer 
and client /server capabilities. Whether that 
would be superior to NT Server 3.5 de
pends on who you li sten to. T hey bo th 
seem to work. 

I should make it clear th at while I have 
the softw are to do all these operations, I 
haven' t tri ed most of them so fa r. This is 
partly due to lack of time, but also because 
I'm about to get some new server hard
ware. including a RAID system. Mean
while, I intend to continue experimenting 
with what I have. 

One of the nice features of LANs is network 
printing. Pourne ll e ' s laws say that shar
ing CPUs. even with you rself. is undes ir
able. Any printer attached to your PC steals 
cycles; big print jobs in Wi ndows steal 
lots. and it 's even more disconcerting when 
your compute r s lows down beca use of 
someone e lse· s print job. 

Network printers hang directl y on the 



MICROSYSTEMS 

REPORTER,.. 

The Independent Comparative Ratings Report for Selecting PC Systems 

TRUTH IN HARDWARE 

Vendors make performance claims. CLEAR-CUT WINNERS 
Compatibility claims. Support promises. TI1e result: c/ea1ccut winners tbat give you 
As a. buyer of PCs a.11d peripherals, y ou /be best value for your money Concisely 
need lbe TRUTH. Based on objective , and clearly described by expert test 
head-to-head tests of major compet· technicians - without ads or distractions 
itors in each product category. So you of any kind. 
can choose the right products the first Every issue focuses on a new technologytime. that you need to know - or features a 
Since the dawn of the microcomputer roundup of established technologies in 
era, buyers making high-stakes purchases price-competitive categories. 
have been using National Software Testing 

• Pentium systemsLaboratories (NSTL) for authoritative 
evaluations of standalone and networked • EISA Ethernet cards 
systems and peripherals. • Pen systems 

NSTL origtna.ted the concept of testing PC • Notebooks 
products. Today our state-of-the-arr bench • Multimedia upgrades 
marks and methodologies set the mark that • Unix servers 
others imitate. • High res monitors 

• Network interface adaptersACCESS TO NSTL TEST RESULTS 
• SCSI disk drives•••PC Digesr gives you direct access to NSTL's • PostScript printers 

test results. So you can make smarrer, easier, • CD-ROMs 
more confident purchase and upgrade decisions. • 9600 V42 bis modems 
No other testing ~-ystem uncovers core per PC Digest is published I 5 times a 

PC Digest 's features charts are so complete thatyear by NSTL, the industry's firstformance , versarility ;md usabil ity differences. vendors consult them before designingand most authoritativeWe force products lo show their strengths and upgrades. Shouldn't you consult us before 
weaknesses in head-to-head, fearure-to-feawrc com· buying your next piece of equipment? 

independent testing laboratory. 

lj:l·Ulj 
1-800-257-9402 

petition . In real-world , applications-based environ
ments like the one you \vork in every day. 

FREE BINDER 


To help you 
build your 
resource 
library, )'OU get 
a FREE 
durable, 3-ring 
binder upon 
pa)'ment. 

ORDER NOW! 
YES, please enter mysubscription to PC Digest for one year (20 
issues) at 5450, and semi my freebinder with my fi rst issue. 

M,11 1. TO: l'C Digest, P.O. !lox ;;1. Higluswwn, :-I) 08520-<J;; i 

SA.\I E 

l.O.\li'.\SY ~A.\I E 

UJY/STATff /J l1 

l' llOXE 

PAYMENT INFORMATION: 

0 Payment enclosed 
U Please bill me P.O. =required 
Charge my: 0 Visa 0 MasterCard 0 1\,\JE.X 

,\fCOlJ~T :\'. tJMUl:R 

EXPIR.\ TIOl'\ D.\TE 

~IG~TIIRE 

Ortlcrs outsidl· North Amcric i: l'lcasc add US SlO. for airm:ti l deliH-ry. 

~BY40 1 6 

Circle 94 on Inquiry Card. 

609-426-7087 

MONEY-BACK GUARANTEE 
If at any time you are not 

completelysatisfied, you may 
cancel and receive a full refund for 

all issue · remaining on your 
subscription. 



Unleash your 

~ntium! 


Microwoy NOP Fortran & CIC++ 
are the only compliers which 
toke full advantage of the Pen
tium floating point adder
multipller. The Pentium's numeric 
performance turns out to be 
very sensitive to numeric code 
quality. Our Pentium floating 
point scheduler makes it possible 
to take full advantage of the 4 
to l numeric speed up the Pen
tium offers over a 486DX. Put our 
compilers or Pentlum/i860/ Alpha 
systems to work for you . Call for 
our white paper on Pentium 
Code Generation today! 

i860/Pentium/Alpha 
Supercomputers 

BX Serles Pentium/ Alpha Workstations 
our workstations and industrial PC's 
come configured with DOS, Vvlndows. 
OS/2. UNIX. NT or OSF from ........ ...... $2195 
Gigacube"' - A Gigaflop for less than 
SSOK! Pentium computational Server 
nJns on an NFS: houses 20 1860's. 
Number Smashe?-860 up to 80 mflops: 
does 1024 FfT In l ms. from .......... .... .$2995 
QuodPufelt860 320 mflops per cord. 
four 860s and shored memory... ....Sl 1995 

ArrayPROiXP - l 00/200 megaflops. 400 
MB/Sec memory. Interfaces - 80 MB/Sec 
DSP and 33 MB/Sec EISA.................. . $8995 

NDP Compilers 
Mlcroway's NDP 32-blt compilers run 
on OS/2. NT. UNIX. and DOS 
generating code for the Intel 386. 
486. Pentium. 1860 and Alpha. 
NDP Fortran"" is a full F77 with F66. 
\IMS. DOD. and MS extensions. 
NDP CIC'"++ runs in K&R & ANSI 
Includes C++ - generates the highest 
quality numeric code of any 32-bit 
C compiler. 
NDP Fortran 90 Extensions to NOP 
Fortran ...... ... ....... ... .. .... ... ...... ....... ... ... ....$395 
DOS release Includes \CPI, DPMI. VM . 
NDPUnk, NDPl.Jb. GREX and MGX 
Microway's graphics and plotting 
packages. The 486/Pentlum version 
adds 486/Pentlum code generation 
plus CleaNiew symbolic debugger. 

386 Version 4.41.. ............ .......... .. ...$695 

Pentium/486 Version 4.41... .. ......... $995 

OS/2 release includes WorkFrame 
Interface. MGX uses IBM tools 

386.... ... ... ... .... ... ........ .. ......... .... ..... ....$595 

486/Pentium.. ... ....... ... ... .. ... .. ... ..... .. .. $895 

Alpha NOP compliers start at.. ....... $795 
Call for UNIX. Xenix and NT prices. 

M1croWdy· 

Kingston, MA 02364 USA (508) 746-7341 
U.K., 081-541-5466 USA FAX 146-4678 
Call tor Germany, Italy, Greece, Potand 
Scandinavia, Israel, Russia and Japan 

Circle 89 on Inquiry Card. 

network, so no more sharing CPU cycles 
or restarting jobs because your computer 
hung up. Just send a job to the server (at 
Ethernet speeds, and all at once) and go 
back to work. The network parcel s the 
work out at print speed. 

If you can' t hook your printer directly to 
the server, you want a printer with a built
in ne two rk interface (Hewle tt-Pac kard 
makes excellent plug-in cards for theirs) . 
Older printers li ke my LaserJet ill don' t 
have this slot, so we bought a Digital Prod
ucts NETPrint/1 50 network print server 
to hook up all tl1ree of our para llel printers 
to the Ethernet. They also have some mod
els with a single para lle l port, as well as 
boxes for Token Ring and networks li ke 
Banyan Vines . 

Now, if I want to prim a whole manu
scri pt, I blast it a ll to the network server 
and go back to work. The NETPrint/1 50 is 
easy to install and use. Dig ital Products 
have a BBS with the lates t software, and 
their technical-support people are helpful 
and pati ent, should you need them. 

Traveling Software does it again. If you don' t 
have LapLink 6 .0 for Windows, go get it. 
lt works, and it 's worth tl1e ex pense. 

I confess I didn 't bother to upgrade from 
LapLink Pro (w hich is LapLink 4 .0) to 
LapLink 5.0. LLPro works fine on just 
about every mac hine 1 have. It runs as a 
DOS program under Windows and comes 
with the .PIF and .ICOn fil es needed to 
set it up . Because most of my portables 
now do Windows. that' s how I use it. 

LLPro works with W4WG. If the co m
puter you conn ected your lapt op to ca n 
see the network, LLPro can, and you can 
transfer fro m the laptop to a remote ma
chine. LLPro is hard to beat as a means of 
putting fi les on your laptops and peel ing 
th e m o ff after a trip . A ll vers ions of 
LapLink fro m 3.0 and higher have come 
with a "synch ronize di rec tori es" feature, 
making it eas ier on road warri ors. 

LapLink 6.0 for Windows acids a m1m
ber of desirable features to LLPro. For one 
thing, it works over an Ethernet. so you 
can use one of Xircom' s Pocket Ethe rnet 
Adapter Ill parallel-to-Ethernet boxes to 
speed things up . Fo r ano ther, it uses a 
bl ock-by-block fi le-compari so n system. 
Thi s doesn' t speed up the first synchro
ni zation of fil es, but if you synchroni ze 
files on two machines very often, the "delta 
tec hn o logy" ta kes o ver so th a t o nl y 
changes in the two fil es are transmitted. 
speed ing things up so mething wonderful. 

Thi s is especiall y important if you' re 
doing file transfers over a modem. You 
can use LapLink 6.0 for Windows to con
trol one machine from ano ther. On the 

road, I can use my portable to call my big 
machine, get in with the proper passwords, 
and operate my sys te m as if l were at 
home. Clearly, that can be slow on a 1200
bps modem line , but because of object 
caching and th e de lta tec hno logy . it' s 
nowhere near as slow as you' d thin k, be
cause only changes are sent. It ' s possible to 
update a large Microsoft Word document 
on my home mac hine through a modem 
fro m a hotel room. For that matter, I can 
cause my home system to create and send 
a fox . 

A lso, th e new LapLin k will mainta in 
mul tiple simultaneous connections-up to 
eight-over the LAN , modems, AirLin k, 
or the fa mili ar LapLink cables. Mark Ep
p ley. pres ident of T raveling Software, 
brought three laptops over to show thi s 
fe ature o ff ; Moe . La rry . and S he mp 
(" Curly is back in Bothe ll' ') talked to each 
other, one via telephone and one through 
Ethernet. He had two windows open, trans
ferred data from one remote machine to 
another, and generally looked like a proud 
papa showing off hi new son. 

Alex poi nted out how wonderful thi s 
would be for system admini strators-leave 
the com1ections "nailed up' ' but minimized 
until some user calls with a question. Pro
gra ms such as PC Anywhere and Carbon 
Copy can do si milar things. but none have 
LapLink's connecti vity and fam iliar pedi
gree . 

LapLink 6.0 fo r Windows ca n be in
sta ll ed on a DOS machine. so it wi ll lin k 
DOS and Windows systems. It understands 
lots of modems, includ ing wireless as well 
as ISON. Sometimes it ' s the onl y way 1 
can transfer files among the screwy sys
tems on my hybrid network; if Lap Lin k 
6.0 fo r W indows can see th e other ma
chine, it sees it by name and know. how to 
get at all its drives . 

Our fi rst attempts to use LapLink 6 .0 
for Windo ws di d not work , because we 
we re testin g Cybermed ia' s Firs tAid fo r 
Windows. FirstAid is a good program. It 
operates like a Mac !NIT and watches to 
sec what you' re doing; if something goes 
wro ng, it tries to let you kn ow about it. 
We li ke FirstAicl. and I' ll have more on it 
another time. 

I bring it up here because the present 
version is not compati b le wi th LapLink 
6 .0 for W indows . This co nflict is inher
ent . Most program s that try to o pe rate 
Windows remotely do it by changing Win
dows dri vers . LapLink 6.0 fo r Windows 
doesn' t do th at, but instead burrows in un
de r Windows so th at Windows does n ' t 
know it' s there. Unfo rtun ately. so does 
FirstAid. and the l wo clash at a fun da
menta l leve l. The result is that LapLin k 



AND MAKE All YOUR CONNECTIONS. 


6.0 for Windows thinks it doesn ' t have 
enough memory aud quits. The two com
panies are di scussing this and will likely 
have a solution by press time. 

We also found some minor problems 
wi th W4WG, and indeed made the di s
covery that W4WG uses up memory in 
ways that Windows 3.0 and 3.1 do not. 
Traveling Software has already fixed the 
installation problem that caused. LapLink 
6.0 for Windows is pretty so lid, more so 
than the other remote PC programs; our 
on ly problems were with in. tallation. 

If you haven' t upgraded your LapLink 
lately, it 's probably time. LapLink 6.0 for 
Windows i seriously good stuff. Recom
mended. 

If you're looking for a world-class corre
spondence program, I've got it. Accent 
1.0 from Accent Software International is 
a Windows word processor that can write 
in 34 languages and five alphabets: West
ern European and Scandinavian, Central 
and Eastern European. Cyri llic, Turkish, 
and Greek. ll checks spelling in 17 lan
guages. There are plans to add Hebrew 
and Arabic. 

It ' s not all that bad a. a word proces

(,"'/ 

~~NOVELL soan. d forth.sor, ei ther. It looks and feel s a lot 
like Microsoft Word , and it can <

impo1t and export to Word, Word-
Perfect, and Ami Pro. It has some ':{> 
Internet features I haven ' t tried, but 
for those who must do electron ic corre
spondence in many languages, I'd think 
thi s would be a godsend. 

Free idea: someone could easily make 
up fill -in-the-blank template letters for Ac
ccnt pointed to individual indusuies . Fill in 
the English proper names. and out comes 
an (admittedly idiomatic) equivalent in an
other language, ready for faxing . I think 
thi s ''limited automatic " translation could 
be quite useful , as long as it avoids con
verting ·'Coke acids life" to " Our co la re
vives your ancient ancestors." 

BOOTCON 2.1 is a program thar lets you set 
up about 100 CONFIG .SYS and AU
TOEXEC.BAT initializations and then 
choose them from a menu when you re
boot the system. I keep it on my ex peri
mental machines. Typical installati ons 
are the GAME setup (which loads Sound 
Blaster and the CD-ROM driver and noth
ing e lse), WINDOWS FOR WORK
GROUPS ONLY , WINDOWS WITH 

,
.-/BOOTCON will also let you

5l keep different Windows .INl 
files and choose among them 

when you boot up. 
I've used BOOTCON on my experi

mental machines for years. Not only has it 
always worked, it often saves my bacon 
by letting me go back to a known workable 
boot-up combination after I've been ex
perimenting wi th CONFlG.SYS or WIN 
.INl The one gripe l' ve had with BOOT
CON is that every time any controlled file 
changes after boot-up, at the next boot-up, 
BOOTCON makes me decide whether I 
want to keep the new configuratiou or go 
back to the old one; but because it doesn't 
tell me what lines have changed in , say, 
WlN.INI, I get confused. 

The new version of BOOTCON will let 
you compare the new and old versions of 
WIN.IN!, AUTOEXEC.BAT, and so forth 
before you decide whether or not to keep 
the updates. You can also disable BOOT
CON to optimize your cu1Tent boot-up ini
tializations and then add your new CON
FIG .SYS and AUTOEXEC.BAT to 
BOOTCON's li st. And the newest version 
transparently makes up these files each 

WITH MULTIVIEW DESKTOP, YOU'LL 

FLY BETWEEN WINDOWS AND UNIX. 


Now you can take off between Windows and UNIX appLications 
using a simple mouse and a single user interface. Your users 
onlyhave to learn one modeof operation. And you only have to 
support one interface. 

Now you can travel on all pratocols.That's because With just one user interface.
MultiView DeskTop 
supports more connections tlum anyone. All serial connections. 
And al l major protocols, including !PX/SPX, DECnet and the 
widest range of TCP/IP transports. And if you don't have a 
TCP/IP transport we'll give you one.free. 

You also get accurate, high-perfonnance tern1inal 
emulation of all tl1e major UNIX consoles and tenninal 
types. Plus a floating palette with toolbar, status bar and 

configurable button bar for simple operation. MultiView 
DeskTop also illtegrates your PCs and UNIX with Dymunic 

Data Exchange (DDE) that allows your users to make 
faster, more infom1ed decisions. And they can cut and 

paste between Windows and UNlX applications, share 
printers and customize their desktops in minutes. 

So no matter how or where you work, MultiView 
Desk-Top provides tem1inal emulation, multiple platfonu 

connectivityand integration in one package. Which is exactly 
what you would expect from JSB, the company tl1at pioneered 

Windows Sockets technology. 
For more information and a free 30

dayevaluation of MultiView DeskTop,call 
800-359-3408 today. And start fl yi11g 
nonstop to all your applications. 

)j/J Co1pomtio11. 108 WIJispeni1g l'ines Drit•e. Suite 115, ~c:otts l·i1//c:r. Ca!ijimtia. Uvl '.15066. Te/,y;bo11e8110·359·341JH or (408)438·8300; T-AX (108)438·8360. All lmde11wrks are acknowledgetl. 
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time instead of putting them in one big 
fil e-thus removi ng my second major 
compla int. You can now use QEMM ' s 
Optimize with out defeating BOOTCON. 

MS-DOS 6 and higher have a BOOT
CON-like feature, but Modular Software 
Systems' program is much more sophisti 
cated . It can even reconfigure your boot
up depending on the time or day of the 
week-a pretty secure way of defeating 
re mote access o n a di a l-u p PC o n the 
weekend , fo r instance. 

lf you do much tinkering with your sys
tem, you definite ly need BOOTCON 2. 1. 
Recommended. 

Microsoft, having found great success wi th 
mice, has brought out an ergonomic key
board, the Microsoft Natural Keyboard. It 
sort of humps up in the middle, with a sec
tion fo r each hand; those are separated by 
an inverted V of blank space at the apex of 
the bump. Your hands come in at a 45-de
gree angle to each other to meet up with 
the keys. This feels unnatural at first, es
pecia ll y if you watch your hands while 
you type. The thing is about 3 inches tall , 
so you won' t get your slimline keyboard 
drawer to close on it. 

Unlike the Apple Adjustable, the Mi
crosoft Natural Keyboard is a ll one piece; 
you can ' t adjust the two home halves or 
bri ng them together like a normal key
board. For that rea on, it will be beloved by 
typing teachers and cursed by crossover 
typi sts-anyo ne who types b with the ir 
right hand will hate it. The touch is light 
and fast, and the plastic constmction makes 
it much li ghter and less tough than the 
Northgate Omni Key Ultra keyboard I use. 

The installation disk has control panels 
for adjusting the keyboard's performance: 
international and proprietary keyboard lay
outs, using the numeric pad as a mouse, 
key repeat rate, and the like. If you'd like 
to experiment with a Dvorak keyboard lay
out, you can try that, too. 

There are other improvements I'd make. 
You can' t make " keyboard salad"-mix 
and match the key assignments. I'd want to 
put the Backspace key up above the Enter 
key, as on an IBM Selec tri c typewrite r 
(and on the Pournelle-configuration North
gate keyboards), and swap Caps Lock and 
Control. Actually, I' d as soon have Caps 
Lock up on th e fun c ti on-k ey row so I 
wouldn ' t hit it accidenta lly. If you were 
heavily into desktop publishing or occa
sionally used foreign characters, you might 
want to assign the aand 6 characters to a 
particular key cap to avoid the annoyi ng 
Alt+O 145 sequence, but that wi ll take third
party software right now (Gateway's pro
grammab le keyboards let you do this). 

As a silly bonus, you can cause your 
computer to make sounds when you hit a 
key-maracas, scissors, or manual or elec
tric typewriter. The elec tric typewri te r 
sounds were obviously taken from a Se
lectric, complete with the "golf ball" spin
ning when you lean on the Shift key and 
carri age return when you press Enter. I 
wonder if IBM will sue them for "sound 
and fee l"? 

Speaking of I.BM, their fom1er Lexmark 
di vision would do well to make a com
peting key board with the buil t-in track
point mouse from the IBM ThinkPad stuck 
in the middle. Thin kPad portables are so 
good they scare me. 

I haven ' t made up my mind about the 
Microsoft Natu ra l Key board. I've put it 
on the machine Larry Niven uses when he 
works here; he hasn' t seen it yet. More on 
this later. 

Pentafluge died the other day. When we 
turned it on, it gave a se ri es of beeps . 
Those are the post codes that tell what ' s 
wro ng . Alas , my Microni cs Compute rs 
M5Pi motherboard was a late beta version, 
and I didn' t get the full doc uments with 
it. Microni cs ru shed me a replaceme nt 
motherboard, and I installed it-not dif
ficult-and put in the 60-MHz Pentium 
chip, complete with its PC Power & Cool
ing chi p fan. 

When I turned it on, I got the same se
ri es of beeps. This ti me I had the docu
ments and looked up 3-2-4: it said key
board encoder fa ilure. I turned over the 
keyboard and beat on it until some peanut 
shells fe ll out, and lo!, all was well. Long
time readers will recall I' ve had this prob
lem before. Due to a peculi arity in PC de 
sign, the keyboard is part of the system, 
and the encoder is used for certain address 
handling. The mora l of the story is check 
your keyboard before you replace yo ur 
motherboard. In my case, the new M5Pi 
motherboard is a bit more fi ni shed than 
the o lder test version I had ; but I never 
had any trouble with the old one. The sec
ond moral of thi s story is get your system 
documents and pay attenti on to them. 

IBM has a neat new system ca ll ed th e 
Duchess-Blue. It ' s an integrated multime
dia system that reminds me of T andy ' s 
Fantasia. It comes with an integrated video 
accelerator, fu ll wave- table sound (w ith 
the volume control in front), a game port, 
and a C D-ROM dri ve. It 's very fas t: it 
plays Doom li ke nothing you have ever 
seen. It' s a small- foo tprint system with 
room for five cards (but has sound, video, 
and CD-ROM on the motherboard). It was 
simple to put in an Intel network card and 



connect it with W4WG. 
I haven' t had thi s long, and what wi th 

being one-handed, I haven·t done much 
with it. But I intend to install the new OS/2 
Warp on it. a well as a bunch of other 
stuff. You'll certain ly hea r more about it. 

As I wri te thi s. the Duchess- Blue isn' t 
avai lable; IBM is negotiating with manu
facturer who may bring it out under thei r 
product name. I" II let you know about tl1at 
when I hear more . Meanwhile. if you're 
looking for an OEM source on a nifty in
tegrated multimedia system , talk to IBM 
Mi croelec tronics in East Fishkill , New 
York. This is a neat little machine. 

I've had After Dark on most of the Macs 
and PCs for years. so I was pleased to see 
ver. ion 3.0. Perhaps amused would be a 
better word. After all , modern Energy Star 
monitors turn themselves off when inac
tive: After Dark is less a screen saver than 
an entertainment package. It does that well. 
For instance, version 3.0 comes with four
slice toasters and bread with jam. One new 
module, You Bet Your Head, is an odd
ball automated quiz show Chuck Jones 
wou ld approve of, and the Bad Dog digs 
ho les in you r screen and pulls thin gs 

For those who must do electronic correspondence 
in many languages. I'd think Accent 1.0 ($379) 
would be a godsend. Contact Accent Software 
lntematlonal, Ltd .. Jerusalem, Israel, +972 2 
793723; fax +972 2 793731. Circle 11SO on 
Inquiry Card. 

After Dark 3.0 ($49.99) Is less a screen saver 
than an entertainment package, and it does that 
well. Contact Berkeley Systems, Inc .. Berkeley, 
CA. (800) 877·5535 or (510) 540-5535: fax 
(510) 540.5115. Circle 11S1. 

If you do much tinkering with your system, you 
definitely need BOOTCON 2.1 ($79). Contact 
Modular Software Systems, Kent. WA, (800) 438
3930 or (206) 631-5781: fax (206) 631-5779. 
Circle 11S2. 

The garne of the month is Dark Sun Shattered 
Lands (on floppy disk, $60: on CO-ROM. $65). a 
rather good fantasy role·playlng game with a new 
game engine. Contact Strategic Simulations, 
Inc.. Sunnyvale. CA. (408) 737·6800; fax (408) 
737-6814 . Clrcle 1153. 

If you 're looking for an OEM source on the nifty 
Duchess-Blue ($2199) integrated multimedia 
system. contact IBM Microelectronics. East 
Fishkill, NY, (800) 636-2426. Circle 1154. 

The Fax<HQ system (standard package with one 
copy of Fax<HQ Gateway Fax Server sottware and 
25 copies of the Fax<HQ client module. for a total 
of 27 users, $1295; Fax Server software and five 
copies of the Fax<HQ client module. $395: 
Expans\on Kits to add 25 users, $695) is quite 
good. Contact Headquarters Software, Inc .. 
Plea ant Hill. CA, (510) 284-2877: fax (510) 284
3238. Clrcle 1155. 

around . Alas, his whining upsets my dog. 
I"m as guilty as the nex t person of en

joying After Dark 's antics ; we have Bori s 
the Kitten (from More After Dark) romp
ing around on a world clock (from Palo 
Alto Software's After Dark add-on mod
ule) on the Mac Quadra 700. My main 
w1iting machine had Mr. Spock examining 
Hortas (from Star Trek: The Screen Saver) 
for a year or so. But you could hardly sug
gest that all thi s si lliness was just to save 
your . creen. 

Fair warning: on the Mac, we couldn ' t 
get After Dark to install unless \ve lllrnecl 
off all the INITs, not just the virus-check
ing softwa re they warn you about. But 
once done and the system rebooted, we 
had all the new modules, along wi th our 
old ones, avai lable. 

There were similar installation prob
lems under Windows, but in both cases. 
the Berkeley Systems support people were 
helpful. Sure. Windows 3.0 and later come 
with a rudimentary screen saver, but can 
you rea lly live without Bart Simpson skate
boarding around your Program Manager? 

The book of the month is Hy Bender" s Es
se11ti<1I Soji1va re for Writers: A Complete 

For More Information 
We like ArstAld for Windows ($49.95). Contact 
Cybermedla, Inc., Los Angeles, CA, (800) 529· 
2373 or (310) 843-0800; fax (310) 843-0120. 
Clrcle 1156. 

Lapllnk 6.0 for Windows ($199.95) is seriously 
good stuff. Contact Traveling Software, Bothell, 
WA. (800) 343-8080 or (206) 483-8088: fax 
(206) 487-1284. Clrcle 1157. 

The new M5PI motherboard (with a 60.MHz 
Pentium processor and 256-KB cache. $895) is a 
bit more finished than the older test version I 
had; but I never had any trouble with the old one. 
Contact Mlcronlcs Computers, Inc .. Fremont, CA, 
(800) 577-0977 or (510) 651·2300: fax (510) 
651-5612. Clrcle 1158. 

The NETPrlnt/150 ($795) is easy to install and 
use. Contact Digital Products, Inc., Waltham, 
MA, (800) 243-2333 or (617) 647 -1234; fax 
(617) 6474474. Circle 1159. 

OS/ 2 Advanced Server 4.0 (on floppy disk or CD· 
ROM, $2066) Is a client/server system 
comparable in features and complexi ties to 
NetWare. Contact IBM Corp., Armonk, NY, (800) 
342-6672 or (914) 332-2085; fax (800) 426
4329. Circle 1160. 

Personal NetWare ($99) has plenty of security 
features. provisions for a systems manager. and 
maintains logs of user activities. Contact Novell , 
Inc., Provo. UT. (800) 453-1267 or (801) 429
7000; fax (801) 429·5155. Clrcle 1161. 

Guide for Eve1yo11e Who Writes with a PC 
(Writers Di ges t Books, 1994 ); it 's hu
morous and well clone. It discus. es a lot 
of software of interest to those who use 
computers to write. 

The game of tlle month is Strategic Sim
ulation ' s Dark Sun Shattered Lands, a 
ratl1er good fantasy role-playing game with 
a new game engine. It got me away from 
XCOM: UFO Defe nse for a few days. 
Alas, XCOM has still got me. 

Next month , I'll have a lot more on net
works and a whole bunch of new software . 
By then, I ' ll be able to type with both 
hands. • 

Jerry Poum e//e holds a docrorate i11 psy
chology a11d is a science fict ion wrirer who 
also earns a comforra/Jle living wriring abow 
compwers prese111 and fwure . Jen }' wel
comes readers· comments a11d opinions. Send 
a self-addressed, stamped envelope ro Jerry 
Po11111e//e, do BYTE. One Phoenix Mill Lane, 
Peter/Joro11gh. NH 03458. Please pllf your 
address 011 rhe lerrer as 11·e// as 011 rhe enve
lope. Due to rhe high volume oflerrers. Jer
ry cannot g11ara11tee a personal reply. You 
ca11 also contact him on 1he lnrernet or BIX 
ar jerryp@/Jix.com. 

With the Pocket Ethernet Adapter Ill ($349), I 
have a convenient way to attach my portables into 
my network. Contact Xlrcom, Inc., Calabasas, CA. 
(800) 438-9472 or (818) 878-7600; fax (818) 
878-7630. Clrcle 1162. 

The RedlCard RC-1496 data/ fax modem ($299; 
RC-1414 with 14.4-Kbps send/receive fax , $349) 
was plug-and-play at a time when I was 
desperate. and it works as well as any portable 
modem I've ever had. Contact Data Race, Inc .. 
San Antonio, TX. (800) 329-7223 or (210) 558
1900; fax (210) 558-1929. Circle 1163. 

The SupraFaxModem 288 ($269.95) worked fine 
with both Zenith machines. Contact Supra Corp .. 
Albany, OR, (800) 727-8417 or (503) 967·2400; 
fax (503) 967-2401. Circle 1164. 

It's possible to set up a Windows NT Server 3.S 
(server license. $699: client access license, 
$39.95 each) that interfaces with a NetWare 
network in such a way that all your Windows 
machines see is a Wi ndows software interface. I'll 
have more on the Microsoft Natural Keyboard 
($99.95) later. Contact Microsoft Corp .. 
Redmond, WA, (800) 426-9400 or (206) 882
8080: fax (206) 883-8101. Clrcle 116S. 

The Z-Noteflex ($3222) portable is a neat little 
color system. I like it. With the Z·Stor Personal 
Server ($999), you can have peer-to-peer network 
operations in about an hour. Contact Zenith Data 
Systems Corp., Buffalo Grove, IL. (800) 533· 
0331 or (708) 808-5000; fax (708) 8084483. 
Circle 1166. 
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l'1~rm11ll Hardware 

POCKET PRINTER? 
You wouldn't want to use the 1-pouncl PNGO por· 
table laser-quality printer while it's in your pocket, 
but in a pinch you can pop the unit in there to free 
your hands for some last-minute updating prior to 
printing your color transparencies. Available for 
the PC and the Mac, the PNGO ($429) measures 
10 by 1.85 by 2 inches and prints up to 2 ppm. 
The thennal-fusion-based printer operates at a noise 
level of less than 46 dBA. It comes with five built-in 
fonts and also supports TrueType and Adobe fonts. 

A monochrome cartridge can print up to 30 text pages and up to 18 graphics pages; the option· 
al color cartridge can print from three to five color transparencies. 
Contact: Citizen America, Santa Monica, CA, (310) 453-06 14. 
Clrclo 1271 on Inquiry C a rd. 

SHARE APRINTER 
Belk.in Components' (Compton, 
CA) ParaShare 11 prin ter-shar
ing device (from $39.99) lets you 
select the printer or your choice 
via a Wi ndows icon or DOS hot 
key. The ParaShare II uses a six
wi re cable system to service four 
printers on four wires . which lets 
the device main ta in co nsiste nt 
speeds as the printer-sharing net
work is expanded. 
Phone: (800) 223-5546 or 
(3 10) 898- 11 00. 
Circle 1279 on Inquiry C<1rd. 

TIGHTLY PACKAGED GENIUS 

PORTABLE PRINTING FOR 
THE MAC 
For Mac PowcrBooks , the HP 
DeskW ri ter 320 printer ($379) 
has a resolution of 600 by 300 
dp i. T he portab le 4-pound uni t 
can prim more than three pages 
of b lack text per minu te and a 
color page in about 4 mi nutes. 
From Hew lett -Pac ka rd (Santa 

Clara, CA). the un it 
inc lu de s the com
pa ny' s Co lorS mart 
and Resolu tion En

hancemen t tec h
no log ies. T he 

optional color 
kit ($49) con
sis ts of a snap

in cartridge and storage case; the 
opt ional cu t-sheet feeder ($99) 
can auto mat ica lly feed up to 60 
sheets of paper or 20 transpar
encies. 
Phone: (800) 752-0900. 
Circle 127 4 on Inqui ry C a rd. 

COMPUTER-CONTROLLED 
OUTLETS 
A power-control dev'ice that can 
be daisy-chained to provide up 
to 156 individuall y controllab le 
ou tlets. the Pow-R-Bar ($ 149.95) 
connects to your PC via the se
rial port. From International Mi
cro Electronics Group (Lexi ng
ton, KY), the devices (up to 26 
Pow-R-Bars) can be up to 50 feet 

apart, and grea ter distances are 
possible when you use them with 
short-hau l or phone-line modems. 
Phone: (800) 274-8699 or 
(606) 271-0017. 
Circle 1275 on Inquiry C a rd . 

FOUR PORTS ON ABOARD 
Each of the fo ur serial ports on 
the Model 3PXCC4A se1ial card 
{$209.95) can be independentl y 
configured fo r any 1/0 address 
and IRQ. as we ll as for RS-232. 
RS-422, or RS-485 data proto
co ls. From B&B Elec t ro n ics 
Manufac turing (Ottawa, IL). the 
card has interru pt-sharing capa
bi liti es as well as an interru pt
status register. 
Phone: (8 15) 434-0846. 
C ircle 1277 on Inquiry C a rd . 

FOR YOUR EYES ONLY ,.. 
The wraparoun d des ig n of the 
PF50 f ilt e r ($ 11 9 ) from 3M 
Op tica l Sys tems 
( Rosev ill e. MN) 
preserves the pri
vacy o f trave le rs 
who use thei r note
book comp ut ers 
in pu b lic p laces. 
The screen is legi
b le on ly w he n it 
is viewed from d i
rcct 1 y in fron t of 
the display. Ananti
g I a re fea ture i m-

proves co1iu-ast and reduces glare. 
Phone: (800) 553-92 15 or 
(6 12) 733-4403. 
Circle 1297 on Inquiry C a rd. 

A C -progra mm ab le min ialll re 
cont ro ller board , the Littl e Ge
nius ($ I 49) is targeted at contro l 

a nd da ta-acqu isi ti o n 
appl ications: it ca n 

also fu nction as a core 
mod ul e to inte r face to 

SAFE DATA TRANSFER ..,. you r c ustom-desig ne d 
The Datasafe \I .Fast boards. From Z-World En
class externa l da ta/ gineering (Dav is. CA), the 
fax modem is ava il  board has 14 digit al in puts 
ab le for both the and 12 digi tal o utputs (seven 
PC ($3 19) a nd o f which ;u·e hi gh-current). It 
the Mac ($329). also has RS-232 and RS-485 in
From Logicode terfaces, an EEPROM, and 
Tec h no logy a power-fa il interru pt. 
(Camari I lo, CA). the modem has 
bu ilt-i n pass wo rd protecti on. 
ca ll back securit y , and remote 
confi gura ti on. Automati c fa ll 
back and fa ll forward ensure data 
transm ission at the hi ghest pos
sible speed . The Datasa re auto
mati call y runs se lf-diagnostics 
when you turn it on. 
Phone: (800) 735-6442 or 
(805) 388-9000. 
Circle 1278 on Inquiry C a rd . 

Phon e: (9 16) 757-3737. 
C i rcle 1280 on Inquiry C a rd. 

SERVING THE INTERNET 
From B B N l n te rnet Se rvices 
(Ca mbridge. MA), the turnkey 
B BN Imcmet Seiver ($9895) uses 
the rnmpany's GU I-based soft
wa re . whi ch run s o n Macs or 
under Wi ndows. The Uni x server 
s upports a ll Internet-protoco l 
cl ie nt platfom1s. inc luding Un ix 
and OS/2 , and prov ides gene ra l 
TCP/JP network transport over 
Et he rn et. accommodat ing line 
speeds ranging from 14.4 Kbps to 
T I. The server provides access to 
such funct io ns as the WWW and 
Gopher database servers. E-mail. 
the FTP ti le-retrieval server, and 
Network News BBSes. 
Phone: (800) 632-7638 or 
(6 17) 873-8730. 
Circle 1288 on Inquiry C a rd. 
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li g ht 

or Windows. 

256-4624. 
C ircle 

d is play and capture atLAPTOP LIGHT .,. 
A read in g 
I ig ht for use 
w ith portable 
computers, th e 
NCL - No t e
book Computer 
Light ($39.98) il 
lu mi nates the e n
tire keyboard as well 
as your work. From 
ASF Associates (Mer
ri c k , N Y), th e 
ships with four recharge
able ni ckel-cadmium baueries, 
three Ektron bulbs, an adapter/ 
charger. and a soft case. 
Phone: (800) 771-3600 or 
(516) 868-3638. 
Circle 1282 on Inquir y C ard . 

HAND-HELD CONTROL 
The SM-3 Hawk ($299) provide$ 
mouse emu lation from up to 40 
fee t away from your com pute r 

or LCD pane l. The Laserex 
(Scousda le. AZ) infrared device 
has a plate tha t allows 360 de
grees of cursor comrol, and it let. 
you selec t menu items, perform 
cl ick-and-drag o perations. and 
open and close fi les. 
Plume: (800) 225-5503 or 
(602) 95 1-6969. 
C ircle 1285 on Inqu iry Card. 

GRAB AFRAME 
lmascan/M ono ($ 1095). from 
lmagraph (Chelmsford, MA ), 
provides rea l-time v ideo- in
window display and frame cap
tu re of RS- 170 and nonstan 
dard composi te video fomiats. 
For the PCI bus or VL-Bus, the 
card supports 8-bit gray-scale 

reso luti o ns as hi gh as 
1280 by I 024 pi xels. A 
shared frame bu ffer pro
vides access to captured 

data under either DOS 

Phone: (508) 

128 1 

on I n qui ry C ard . 

The DSP-100 ($249) , a du a l
c hanne l RS-232 asy nchronous 
serial adapter PCMC IA card. is 
comp liant with th e PC C a rd 
Specification 2. 1. The card plugs 
into a PCMCIA Type II socket 
and implements its two seria l 
ports via 16550 UARTs . Yo u 
can select the 110 address space 
al whic h the DSP- 100 is to be 
located. The card is rrom Qua
tech (Akron, OH). 
Phone: (216) 434-3154. 
C i r c le 1295 on Inquiry Card . 

PORTABLE HARD DRIVE "' 
An I I-ounce, poc ket-size por
table hard dri ve with a capacit y 
of 170 to 810 MB , the Plugger 
(from $499) con nects 10 any par
all e l printe r po rt on DOS a nd 
OS/2 systems. From Computer 
Connec tions America (Bedford, 
MA). the drive has an access time 
of 12 ms and supports Stac ker 
and DoubleSpace. The Plugger 
is also EPP co rnplia111 and has 
a printer pass-through. keyboard 
and mouse power adapters. and 
an AC wall plug. 
Pho11e: (800) 438-5336 or 
(6 17) 271-0444. 
C i rcle 1283 on Inqu iry C a r d . 

V.34 ACCORDING TO ITU 
The V.34-based Bullet 100E 
external fax/modem fea
t ures a menu-driven LCD 
panel that displays line 
conditions and throughput 
speeds. In conjunction with 
SmartKeys, the panel lets you 
easily set and change your modem 
configurations. As part of its compliance with the 1111 V.34 spec
ification, the Bullet 100E is capable of four-dimensional trellis 
coding. The modem is backward compatible with V.32terbo and 
lower modems and operates at all conventional line speeds from 
300 bps up to 28.8 Kbps. Additionally, it supports two-wire 
leased lines with auto-dial backup and line restoration and has 
built-in flash ROM. The Bullet 100E costs $499. 
Co11/ac1: E-Tech Research, Sa11 1a Clara. CA, (800) 328-5538 
01' (408) 988-8108. 
C lrcle 1272 on Inquiry Card. 

EASY ANNOTATIONS 
T he Electroni c Ma rke r Pad 
($295). fro m Co nsume r Tech
no logy Nort hwest (Beaverton , 
OR). lets you make real-time an
no tations to co mpute r pre sen
tations produced with any Win
dows o r Mac app li ca tion. You 
can emer graphical info rmation 
in to your computer using color . 
pen widths, and symbols that you 
can change on the fly . The prod
uc1. which cons ists of so ftware 
and a digitizing tablet and pen. 
plugs in to your computer· s serial 
polt and can function as a mouse 
when tl1e Electronic Marker soft 
ware is not activated. 
Phone: (800) 356 -3983 or 
(503 ) 643- 1662. 
Circle 128 4 o n Inquiry C a rd . 

ALL-IN-ONE STORAGE AND"' 
RETRIEVAL 
A co mpl e te doc ument-image 
storage-and-retrieva l system for 
the desktop. TI1e Knowl
edge Builde r (£29 95 ) 
le ts you qui ck ly . ca n, 
sto re. ma nage. and re
trieve documents. From 
Mi ndWorks (Sunnyvale, 
CA). the syste m co m
bine s th e company s 
Recollec t software wi th 

a gray-scale desktop scanner and 
the MindB ank 270 remova ble 
magneti c-cartridge storage de
vice. One 270-MB cartridge and 
a SCSI ki t are incluclecl . 
Pho11e: (800) 396-6463 or 
(408) 730-2 100. 
C i rcle 1286 on Inquiry C a rd. 

SCSI ON TWO CHANNELS 
A YESA-baseddual-channel SCSI 
host adapter. the AB P852 (fro m 
$479) s uppo rt s two 10-MBps 
SCS I cha nn e ls. Eac h c ha nn e l 
can hi.I ve up to seven devices, for 
a connection capability of 14 pe
ripherals, from a single VESA slot. 
The adapter is compatib le w ith 
Windows, Chicago, Windows NT, 
NetWare, Unix, and OS/2 . From 
Ad va nS ys (San Jose, CA), th e 
AB P852 can provide data redun
dancy and mirror data across the 
two separate SCS I channels. 
Phone: (408) 383-9400. 
C ircle 1290 on In qu iry C a rd . 
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SOUND UPGRADE 
Ens o niq ' s (Malve rn , PA ) 
Soundscape Daughter Board 
($ 129) le ts you eas il y up
grade your 16-bit FM sound 
card via its 26-pin audio-ex
pansion connector. The board 
features 16 channels, 32 si
multaneous voices, 32-note 
polyphony , and a I-MB E
wave patch set. 
Phone: (61 0) 647-3930. 
Clrcle 1294 

on Inquiry Card. 

FAXES ON THE COLOR 
LASERJET 
Des ig ned for th e Hew le ll 
Packard Color LaserJet, Ex
tended Systems' (Boise, ID) 
Fax Connection MFP ($ 1095) 
brings PC faxin g and pl ain
paper color fax reception to 
workgroups. With the device, 
you can send color fax docu
ments from a PC or receive 
them directly at the HP Col
or LaserJet printer. The unit, 
which s lides into the printer' s 
MIO s lo t, all ows a ll users o n 
a No ve ll Ethe rn et ne two rk to 
se nd co lo r doc ume nts c reated 
with DOS o r Windows appli 
cations fro m the ir workstations. 
Pocke tFa xS erve r so ft wa re is 
included. 
Pho11e: (800) 235-7576 or 
(208) 322-7575. 
Clrcle 1293 on Inquiry Card. 

2.6- po un d tabl e t th at GB cartridge ($28.95) is the size 
meas ures 7.2 by 10 .7 of a pos tage stamp . 
by 1.5 inches. Fro m Fu Plume: (800) 328-2779 or 
j its u Pe rsona l Sys te ms (303) 545-9500. 
(Santa C lara , CA), th e Circle 1296 on Inquiry Card. 

tablet PC incl udes a pair 
o f PC MC IA expansio n 
slots and an infra red se- MINIATURE HUB ..

LISTEN TO THIS KEYBOARD .a. 
The Max i Sound multim edi a 
ke yboa rd ($99) fro m Ma xi 
Switch (Tucson, AZ) fea tures 
two speciall y designed speakers 
and an audio electronics subsys
te m fro m Altec Lansing (Mil 
ford, PA). The audio subsystem's 
dynamic c irc uitry and spec ial 

CROSS-PLATFORM VIDEOCONFERENCING 
Whether you're working in Windows 
or on a Mac, you and your colleagues 
can use the Eris Personal Video Com
munications System to share and col
laborate on documents from any soft
ware application while conferencing in 
real time with full video and audio. A 
portable, self-contained SCSI or PCMCIA 
peripheral, the Eris system has a 
built-in 28.8-Kbps V.34 
modem that's compatible 
with digital or standard 
phone lines. You can use 
the system's color desktop 
video camera or any NTSC or 
PAL video device, which allows 
you to capture video images from a 
remote site and view them on any stan
dard TV or VCR. The Eris system costs $4995. 
Contact: RSl Systems, Edina, MN, (800) 496-4304 
or (612) 896-3020. 
Circle 1273 on Inquiry card. 

acousti c-chamber constructio n MOBILE STORAGE 
a re co mbined with rh e key- Ablc to store as much as IOO GB 
board 's built -in o mnidirec tional of data and transfer a I-MB fil e 
mi c ropho ne and a maste r vo l in 6 seconds, the I 0-ounce Pere
ume-co ntrol slide switch . os storage product ($695 ) runs 
Phone: (602) 746-9378. on two AA balle ri es. From Data
Circle 1289 on Inquiry Card. sonix (Boulder, CO), the Pereos 

plu gs in to th e parall e l po rt o f 
your PC and uses a s ta nd a rtl 

PC IN ATABLET Windows interface. The unit in
The S tyli stic 500 ($2795) puts cludes data man agement tools. 

a 486 DX 2/50 C P U in a such as Fuzzy Find. Each 1.2 

Jose. CA ) lets you ex pand 
your network using IOBase
T cabling. The hub inc ludes 
two LEDs fo r each port to 
indicate link /receive mid par
tition status, and it fea tures 
a sw itc h-se lec ta bl e AU I/ 
BNC po rt fo r backbone o r 
mi xed-medi a connecti vity. 
Pho11e: (800) 486-2638 or 
(408) 954-8000. 
Clrcle 1291 

on Inquiry Card. 

ETHERNET SWITCHES 
Pl a intree Sys te ms· (Wa l
th a m. MA) W ave-S w it c h 
I00 ($2995) prov ides con
necti vity to IOOBase-T X and 
I OOVG-AnyLAN srundards. 
The unit includes two option 
slots, both o f whi ch can ac
cept an FDDI , IOOBase-TX, 
IOOYG-AnyLAN, or Wave
Bus fas t Ethe rnet inte rface 
mod ule. Yo u can install any 
combinati on o f modul es in 
the unit. 

Pho11e: (800) 370-2724 or 
(617) 290-5800. 
Circle 1287 on Inquiry Card. 

GAIN INTERNET ACCESS 
ISDN*te k's (San Gregorio. CA) 
CyberSpace Internet Card ($395) 
all ows you to dig itally connect 
to th e Interne t o r a Uni x hos t 
while you' re running Windows 
or OS/2 on your PC. T he JSDN
compati b le card supports a 56
or 64- K B da ta ca ll o n o ne B 
channel and inc ludes interface 
dri vers fo r your Win-ISDN-com
patible TC P/ IP soft ware to sup
port such appl ications as l'vl osaic 
and Gopher. Jn addition. you can 
u. e rhe card fo r high-speed data 
trans fers direc tly between ISDN 
users or between sites that have 
HDL C and sy nc hrono us PPP 



Phone: (4 15) 
712-3000. 
Circle 1276 

on Inquiry 

Card. 

ri al interface. Its 4 MB of RAM 
is ex pandable to 20 MB , and it 
can s uppo rt an ex te rna l VGA 
monito r. A 105-MB PC MC lA 
hard dri ve, DOS 6.2 . and Win
dows for Pen Co mputing are in
c luded with the tablet. 
Phone: (800) 83 1-3183 or 
(408) 982-9500. 
Circle 1292 on Inquiry Card. 

An eight-port palmtop Ethernet 
hub , th e CNSSOOT PC ($279) 
from CNet T ec hno logy (Sa n 
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ha rd ware and so ft
ware. 
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AWINDOW OF CALCULATIONS 
Acalculator program for Windows, CalcPac consists of four cal
culators, each with a specific function. CalcPac Business em· 
ulates Texas Instruments' BA-II Executive Business Analyst, 
while CalcPac Scientific operates like the 11-36X and has more 
than 160 functions; both are programmable, have tapes, and 
can generate graphs of data sets and loan payments in multi· 
pie presentation styles. CalcPac Conversions can perform more 
than 2000 conversions from 23 categories; CalcPac Tape op· 
erates like a standard desktop adding machine. The cost of the 
program is $59.95. 
Co111act: System Essentials, Chesterfield, M O, 
(800) 335-9733 or (314) 537-9537. 
C i rcle 1298 on Inquiry Card. 

DESIGN AGUI 
From Annabooks (San Diego, 
CA). DOS Buttons ($249) lets 
you des ign a GU I that work s 
with any poi nting device, such 
as a mouse, touchscreen, or pen. 
The program creates a real-time 
environment in whi ch you can 
e mbed your spec ific fun cti on 
routines. You can use the built-in 
tool sets to create labe led but
tons that can either activate func 
tion or bring up win dows con
taining more buttons. 
Phone: (800)462 -1042 or 
(619) 673-0870. 
Circle 1302 on Inquiry Card. 

PROTECTION FROM PROWLERS 
LANWatchMan Prow ler Detec
tion System NLM I .0 (from $299) 
insta lls on an y LAN fil e server 
that lets a LAN administrator con
figure security watch points. The 
D&G lnfosys terns' (Hampstead, 

244 BYT E J ANUA R Y 1995 

NY) software generates an alarm 

wheneveragiven watch point de

tects prowler activity and/or se

curity breaches. 

Phone: (51 6) 538-1240. 

Circle 1319 on Inquiry Card. 


ABBS FOR UNIX 
The Major BBS fo r Uni x (eight
user license, $2995) retains the 
look and feel of its DOS prede 
cessor in its support for the BSD/ 
386 I. I and Solaris 2.3 operat
ing systems. The Galacti comm 
(Fort Lauderdale, FL) so ftware 
s uppo rt s TCP/ IP ; it a lso has 
built- in Te lnet and integrated 
FTP. UDAs (user-defined appli
ca tions) integrate any ex tern al 
text-based applications, such as 
Oracle databases, spreadsheets, 
she ll accounts, and utiliti es, as 
a seaml ess menu option. A win
dowing interface enables system 
admini strators to perfo rm main

tenance while the system is run
ning over a network. 
Phone: (800) 328-1128 or 
(305) 583-5990. 
Circle 1305 on Inquiry Card. 

COLOR-MATCHING ACCURACY 
SwatchPrinter Software fo r Win
dows ($48), from Trnmatch (New 
York, NY), eliminates the guess
work from color matching by let
ting you exactly match the colors 
produced by your PostSc ript
compatible printer. You can print 
a hard-copy reference guide of 
more than 2000 color swatches 
and then use any colo r you se 
lect from within graphics appli 
cations from Adobe, Aldus, Cor
e l, Micrografx, and Quark. A 
Colorfinder fan guide ($20) en
sures colo r accuracy fo r mate 
ri als to be printed on a standard 
four-color press. 
Phone: (800) 878-9100 or 
(212) 302-9100. 
Circle 1303 on Inquiry Card. 

FRONT-OFFICE SUPPORT 
A1t*Enterprise for OS/2 ($7995) 
is an object-ori ented develop
me nt too l fo r building c li ent/ 
server applications that integrate 
in fo rmati on conta ined in data
bases and on-line documents and 
that use rules to automate busi
ness policies. From Infe rence (El 
Segundo, CA), the software lets 
you deve lop applicati ons and 
deploy them without change to 
both OS/2 and Windows envi
ronments, with a native look and 
fee l in each environment. 
Phone: (800) 336-9923 or 
(3 10) 322 -0200. 
Circle 1304 on Inquiry Card. 

SUPPORT FOR 
POWERBASIC 
The Qui ckPak Profes 
sional add-on library for 
PowerB ASI C ($ 199) 
contains nearly 600 sub
routines and fun c tions. 
From Crescent Sofl ware 
(Ridgefi e ld, CT), the Ii

brary provides low- and high-level 
services to he lp with tasks th at 
BASI C ca nnot do directl y, are 
difficult to carry out , or are time
consumi ng to program. 
Phone: (800) 352-2742 or 
(203) 438-5300. 
Circle 1306 on Inquiry Card. 

ANTIVIRUS TRANSFER 
A fi le transfer utility, Mobil e 
Protect ($79) fro m Trend Micro 
Devices (Torrance, CA) provides 
antivirus protec tion fo r IBM
compatible notebooks and lap
tops. Able to detect and destroy 
all virus types-including Mu
tation Engined viruses-during 
data transfers, the utility has a 
sy nchroni zation option that si
multaneous ly copies fil es be 
tween systems; a fil e-updating 
option automatically copies only 
the newest fi les. 
Phone: (3 10) 782 -8190. 
Circle 1325 on Inquiry Card. 

OLE-COMPATIBLE MORPHING "' 
An intui tive, full -featured morph
ing and spec ial-effects-creation 
tool, MorphStudio ($59) lets you 
morph images together to pro
duce single-frame effects or vid
eo sequences. Special-effects fi 1
ters include warping, whirlpool, 
and wind ; advanced options let 
you append multiple morph and 
spec ia l-effects seque nces to 
gether. You can add your com
pleted sequences to any OLE
compati ble program , such as 
PowerPoint or Harvard Graph
ics. MorphStudi o is from Ulead 
Systems (Torrance, CA). 
Phone: (800) 858-5323 or 
(3 10) 523-9393. 
Circle 1307 on Inquiry Card. 
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OS/2 NETWORKS WITH 	 Software Updateon a si ngle slide bar, and sing lc 
dcttlm1' ~J "11.lln&, ITd~W m.ldot tm~ C~C' rni:.aoo hWa)· u a.hi. WINDOWS 	 frame c;1plure to graphics formals. 
11\"<lllihlC" qwdtyM.te:&l!lvw'lthm ~·hanaot\ W<Jtd 

A 32-bi t OS/2 peer-to-peer Phone: (408) 263-2730. 	 Adobe Premiere 4.0 for Windows, 
Adobe Systems (Mountain 

l~\lr.AJ.'i Wad\\111 bc~-i1btlk111lhcmJd 1 9?--lfc. i1nln!rr.dK'.or·•J'O'X of SI 

ne twork operating system, C i rcle 1 313 on Inquiry C a rd. 
nu.ruta,'tmcn1 u.u n;,,: pm-~1'111•"-' 11n.~ te<:hnol.~ ~nd 11 b!l:J...-J in Mort1 c11l C 
S1lM'.li IMM~ 1'athrC"e·.\~Mol.l dn·c-l ~!J!C'l"lfnjlUtcr11ift\\l!l'Cl« t~on1.. J.: 

View, CA), adds frame-accuLANtastic for OS/2 (from 
Sir~crd)'. rate device contro l; batch cap

$ 139) lets you easily in te
ture and process7-&;-r-' g ra te OS/2 sys tems into AVERSATILE BOOT UTILITY ing; Edit Decision 

your existing DOS and Wi n Modular Software Systems ' l'ommy Pc:trog•Mnis Lists ; titling; mo
r S Tln~ do.'Cianmt W;!:l.Mi;ic-J dcctrCJnic.a lly~uia ER..\ 1;,.. ~l!i \\ ',,.JI dows netwo rks. W it h the (Kent , WA) Wizard of O.S. ($99) tion control ; en

Artisofl (Tucson, AZ) sys- lets you choose whether to boot hanced preview
tem. you can connect to key your PC using DOS. OS/2, Win  ing; mu lt iple 

SMB-based network operating dows 95. Windows NT, or Unix. audio and video 
ELECTRONIC DOCUMENT tracks; and custom 
APPROVAL .a. filters, transitions, and keys. 

syste m servers. including those You can have mult iple versio ns 
from IBM and M icrosoft. T he of DOS or OS/2, as well as dif

$495 (introductory price, good ERA (E lectronic Revis ion and software also coex ists with Net ferent configurations of a part ic 
through Febmary 15). 

Approva l) for M icrosoft Word Ware 3 and 4 and LAN Server ular operat ing system. You can 
Phone: (800) 833-6687 or($ 149) lets you electronically ap  network c lient software on the also in s ta ll mu lti ple operating 
(415)961-4400.

prove any Word docume nt by same machine. 	 systems on the same hard disk. 
Circle 1326 on Inquiry C a rd. 

signing your name using a nor Phu11e: (800) 233-5564 or Phone: (800) 438-3930 or 

mal ballpoint pen and a pressure  (602) 670-7100. (206) 63 1-5781. 
 d-Time 1.1, Ballard Synergy 
sensi ti ve s ig nature pad. From Circle 1309 on Inquiry C a rd . C i rcle 1310 on Inqui ry C a rd. (Silverdale, WA), includes 
Si lan is Tec hnology (Mont real, a Windows help program 
Quebec. Canada), ERA provides with full -motion video· quick 

the electronic s ignatu re as a vi VIDEO CONTROL WITH OLE SERVE UP WINDOWS NT ins tall; support for enhanced 
IDE hard drives, Novell DOS sual clue to let oth-ers know that An integra tion package that sup NFSware 1.0 for W indows NT 
7, and 4DOS; automatica drawing was approved. Auto ports OLE 2.0. Video Contro l 1.0 (from $295) prov ides the ab il ity 
Timelog search for the 

CAD, however. does not make ($99) provides the power to cap to easi ly export mu lt ip le fi le sys
current CD-ROM; and 

the signature part of the draw ture. edit , and play bac k video tems from an NT system. The additional Timelogs for 
ing , e liminating the threa t of c lips in a single Windows appl i 32-bit . multithrcadecl FS serv recent titles. $69.95. 

someone's copying or a ltering ca tio n. From Stefra (Mi lpi tas , er, from Process Software (Fra 
 Phone: (206) 656-8070. 
the signatu re . ERA can verify a CA), Video Control features dy mingham. MA). perm its a user 

Circle 1327 on Inquiry C a rd. 
document 's integri ty by ensur nam ic configuration of the use r who is running a Unix. W indows 
ing that it has not changed since int erface to cont ro l VCRs and for Workgrnups, or other TCP/IP Common Ground 2.0, No Hands 
a previous approval. Encrypted video laserdisc players through a based system to mount that fi le Software (Belmont, CA), 
copy protectio n shields the sig serial link. as well as video-cl ip system from a local system. 
nature from tampering. capture. li nking and e mbeddi ng Phone: (800) 722-7770 or 
Phone: (5 14)369-4161. of video clips in documents. drag (508) 879-6994. 
Circle 1308 on Inquiry C a rd . and-drup operations. video edi ting C i rcle 1 312 on Inquiry C a rd. 

THUMBNAIL POWER 
With OLE drag and drop, the Lenel 
Gallery GUI for Windows is compatible 
with virtually any Windows develop· 
ment environment that supports OLENeon pl.net 

Pano1s Controls, OLE 2.0 Automation, VBXes,Pcnctlul l&lr:c 
P111nct 
Romc.nvi and DLLs. The tool lets you integrate 
Sa fll:m atS graphical thumbnail galleries, menus, 
Skyline nt nl oh1 

and toolbars directly into your appli·I~~~,~:.~:d~~::~ 
Sunset) cations. You can create thumbnails 
Trcclcst 
Tulips for any file, resize them, and link each 
Us map 
Bh1ckcyc iJ !O UC one with any infonnation you specify. 
Aoral dlspl uy 
Mtn. cul.line You can display the corresponding file 
Mtrt . rct1ca 1 in its entirety with an associated sup· 
Monum ent vty 

porting application. The Lenel Gallery 
costs $299. 

Contact: Lene/ Systems l nternatio11al, Fairport, NY, (716) 248-9720. 
Clrcla 1299 on Inqui ry Card. 

adds resolution-independent 
fonts, transparent PostScript 
support, antialiasing of text, 
OLE 2.0 automation, E-mail 
integration, au tomated conver
sion of multiple documents, 
bookmarks and highlighting, 
a Verity search engine, a 
spli t view, an updated 
MiniViewer, and integrated 
text compression. $189.95. 

Phone: (800) 598-3821 or 
(415) 802-5800. 
C i rcle 1328 on Inquiry Card. 

Mathematica 2.2, Wolfram Re
search (Champaign. ll..). is 
avai lable in a native OS/2 
version that takes fu ll advan
tage of the OS/2 preemptive 
scheduler and threading; it 's 
compatible with OS/2 Warp 
3.0. $995. 

Phone: (800) 44 1-6284 or 
(217) 398-0700. 
C ircle 1338 on Inqui ry Card• 
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OSF/MOTIF FOR STATISTICS 
Statware·s (Corvalli s, OR) Statit 
stati stical and graphical analysis 
soft ware is now available in an 
OSF/Motif version (from $895). 
Features of the user interface in 
clude the ability to displ ay mul 
tipl e graphi cs windows (so you 
can see di ffe rent views of a data 
set), continual access to all grnphs 
produced during a work session. 

a spreadsheet-style window. on
line hypertext he lp, pull-clown 
menus. and use r-confi gurab le 
smart buttons. 
Phone: (503) 753-5382. 
Circle 1311 on Inquiry Card. 

COLOR MANAGEMENT 
Pantone ColorDrive ($ 199), fro m 
Pantone (Carl stadt . NJ), lets you 
use your desktop system to stan
dardize color palettes and output 
calibrated colors across major de
sign and illustration applications. 

Thi s app li cati on-i ncle pe nd cnt 
color-palette management soft
ware fun ctions as a central cl ear
inghouse fo r desktop color data 
and allows you to select calibrated 
Pantone color systems and cus
tom colors. You can also import 
colors previously produced within 
other programs and export them 
for use in other applications. 
Phone: (20 1) 935-5500. 
Circle 1315 on Inquiry Card. 

HELP FOR FINANCIAL 
DECISION MAKING 
Comprising four integrated mod
ul es , Th e Fin anc ia l Too lKit 
($ 195) helps you make criti cal 
financial decisions. From Mon
eySofl (Phoenix. AZ). the toolkit 
guides you in analyzing the per
fo rmance <mcl value of your con1
pany and he lps you de termine 
how the decisions that you make 
today can ultimately impact the 
future finan cial position of yo ur 
company. 
Phone: (800) 966-7797 or 
(602) 266-7710. 
Circle 1316 on Inquiry Card . 

PROJECT MANAGEMENT 
A cross-platform application fo r 
planning and managing projects. 

MACS GIVE AVOICE TO PCs 
A multiline phoneware system, Duet lets you use a Mac 
to create sophisticated commercial-grade telephony ap· 
plications. The $750 package combines Magnum Soft· 
ware's (Chatsworth, CAI TFLX Picture Programming Ian· 
guage for the Mac with Ram Research's DAX software, 
which runs on most multiline PC platforms. 

You create your telephony application, such as voice 
mail, fax on demand, or interactive voice response, on 
your Mac by writing a script using the iconic programming 
tools in TFLX. The script, which controls the DAX software 
on a PC, is then transferred to the PC via an aid such as 
Apple's PC Exchange. The PC becomes a slave peripheral 
to the Mac and can handle up to 128 phone lines. The 
Mac is returned to everyday use but remains ready for 
making revisions or additions to the script. 
Co11tac1: Ram Research, Concord. CA, (510) 603- 1122. 
Circle 1300 on Inquiry Card_ 

246 UYT E J ANUA R Y l 'N'i 

Plan & Track for Windows ($295) 
includes integrated spreadsheet. 
graphing, and earned- value fea
tures that you use to relate resource 
and financial data to project tasks 
and analyze overal I projec t sta
tu s. From Mai nstay (Camarillo. 
CA). the Gantt-chart -based soft 
wa re ca n link multipl e chart s 
together for hierarchical organi 
za ti on, connectin g a job bar on 
an upper- level chart to an entire 
lower-level chan . File- level com
patibility ex ists between the Mac 
and Windows versions. 
Phone: (805) 484-9400. 
Circle 1317 on Inquiry C a rd. 

SHADOW YOUR FILES 
Availabl e fo r SPARC platfo rms 
running SunOS 4. I.x or So laris 
2.x, ZS hadow (from $695) takes 
periodic snapshots of your work
stati on's fi le system. prov iding 
easy access to a chronolog ica l 
history of your tiles. From Zzyzx 
(San Diego. CA). the fil e-sys
lem-shaclowing software main
tai ns multiple versions of a tile. 
automatically saving them al pre
determined interl'a ls. Since only 
the differences among versions 
are captured, mi nimal disk space 
is required. 
Phone: (6 19) 558-7800. 
Circle 1318 on Inquiry Card. 
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Software Update 

Download Mechanic 1.5, Ac
quired Knowledge (San 
Diego, CA), featu res the 
abil ity to generate and print 
la er proofs. print imagese1
ter pages in transverse orien
tation, and add to an existing 
queue of PostScript files 
while the queue is being 
downloaded; an improved 
abili ty to autom::nically 
download missing fonts; 
improved PostScript file 
analysis; and a Windows 
version. $249. 
Phone: (619) 587-4668. 
Circle 1329 on Inquiry Card. 

CD Connection 3.1, CBIS 
(Norcross, GA), adds a Win
dows interface. transparent 
di sk mirroring, 
increased CD
ROM- haring 
speed and per
fonnancc, ASPI 
compliance, 
easy-to-use in
stallation and 
configuration, and fas ter 
performance-caching algo
ri1hms. From $395. 
Phone: (800) 344-8426 or 
(404) 446-1332. 
Circle 1330 on Inquiry Card. 

KwikStat 4, TexaSoft (Cedar 
Hill. TX), adds SmartPoint 
and supports unbalanced, 
two-way analysis-of-vari
ance dcsi gns; Pareto charts: 
Kaplan-Meier Survival 
Analysis; Dunnell , Tukey, 
and Scheffe multiple com
parisons; numerous com
parison-chart types; and a 
3-D spin plot. Basic 
edition. $99. 
Phone: (800) 955-8392 or 
(2 14) 291-3151. 
Clrcle 1331 on Inquiry Card. 

MedlaDeveloper 2.0, Lene! 
Sy terns International 
(Fairport . NY), adds 
support for OLE 2.0 
Controls. $695. 
Phone: (800) 225-3635 or 
(716) 248-9720. 
Circle 1337 on Inquiry Card. 



CONTROL YOUR DESIGN DATA 

A modular data management software package for design 
data, Insight lets you build your design-document database 
from information that exists on your network. You can search 
the database in different ways for existing designs that meet 
specific criteria and view high-quality vector images of the de
signs in a matter of seconds, according to the developer, Pro· 
cess Automation Software and Services. You can peruse hier· 
archical representations of assemblies and subassemblies, 
access component parts, view graphical and textual part-clas· 
sification hierarchies, and access plotters to print CAD draw· 
ings and other images. The basic Insight module costs $4950; 
other modules cost $495 each. 
Contact: Process A11 tomatio11 Software a11d Services, 
A11 11 Arbor, M l , (3 13) 668-66 1 I . 
Circle 1301 on Inquiry Card. 

HELP AUTHORING FOR UNIX managemem, ICS (Internet Con
ForeHelp for Unix ($495) allows 
you to create your WinHelp and 
HypcrHelp fi les on Windows or 
Uni x platfrnms. The Bri tol Tech
nology (Ridgefie ld , CT) he lp
authoring edi 1or features a tes1 
mode, a WYS IWYG editing en
v iron men t, and graph ica l dis
plays of hot spots and browse re
lationships among lopics. 
Phone: (203) 438-6969. 
Circ le 1314 o n Inquiry Card . 

SERVER-BASED INTERNET 
ACCESS 
Nov*ix Eli te fo r Internet (five
use r license, $ 1250) is designed 
to prov ide NetWare users with 
direct access to the TCP/IP-based 
In ternet without the need for ad
ditional serverorc liem hardware. 
The Firefox (San Jose, CA) con
nectiv ity system has the com
ponents necessary for lnterne l 
access and provides centra li zed 

nect Security) , support for popu
lar Internet appl ications, and ~;;;,;~*~ 
configuration flex ibility. ''.1'=:=!::'.'J~~;:::=:=:~:;:;i 
Phone: (800) 230-6090 or 
(408) 321-8344. 
Circle 1320 on Inquiry C ard. 

OFFICE SYNERGY 
Designed to work, look, and fee l 
like Microsoft Office applications, 
ProdeaSynergy for Microsof1 Of
fice ($99) lets you au to mate si m
ilar or repetitive tasks involving 
Office appl ications without using 
macro or programming languages. 
The Prodea Software (Eden Prai
rie. MN) package provides seam
less interact ions wi th all Office 
and Office Profess io na l app li 
cations. l t also provides an easy 
upgrade path for including non
Office applications in your auto
mated processes. 
Phone: (612) 942 -1000. 
Circle 1322 on Inquiry Card. 

MEETING MANAGER 
CalScan, a groupware meeting 
manager for Windows (from $36 
per user), gives you thecapabi lity 
10 plan for the short term, provide 
scheduli ng for groups and indi
viduals, resolve meeting conflicts, 
and sched ule recurring events. 
From RBC (A rl ington, VA), the 
cross-platfo rm schedul ing so ft
ware supports Ethernet , Local
Talk, and PhoneNet PC. 
P'1011e: (703) 243-9550. 
Clrcle 1323 on Inqui ry C a rd . 

FAX FEATURES FOR UNIX 
Designed to support SCO Un ix 
and Imeract ive Unix , the Gam
maFax Developers Kit fo r Uni x 
($495) provides the software and 
utilities needed to support the use 
of Gam maLink fax boards for 
Unix-based fax application . . The 
soliware, from GammaLink (Sun
nyvale, CA), supports T.434 bi
nary file transfers and inc ludes 
the company's T.30 oftware pro
IOco l. Applicati ons include fax 
on dem;md, lil e on demand. fax 
broadcasting, and computer tele
phony integrat ion. 
Phone: (408) 744- 1400. 
Circle 1324 on Inqui ry Card. 

WINDOWS NT SERVER .._ 
CrossWind Technologies· (Fel
lon, CA) Synchron ize ($ 100 per 
user) adds server support for Win
dows NT. T he en terprise-wide 
scheduling and task management 
too l can commu nicate d ircc1l y 
across TCP/l P to provide a fas t 
response ti me and networking 
across LANs and WANs. 
Phone: (408) 335-4988. 
Circle 1321 on Inquiry C a rd . 

Software Update 

DeskMan/2 1.51, Development 
Technologies (Forest Acres, 
SC), offers an enhanced com
mand- line interface, increased 
speed, a revised user interface 
for easier installation, reduced 
memory consumption, and 
new options fo r restoring the 
Workplace Shell lo iL5 original 
configuration. $79.95. 
Phone: (803) 790-9230. 
Circle 1333 on Inqui ry C a rd. 

lmageBASIC 2.0, Diamond Head 
Software (Honolul u, HI ), pro
vides suppo1t fo r dBase for 
Windows, fonns processing, 
color scann ing and display, 
and image annotation. From 
$1 750. 
Phone: (808) 545-2377. 
Circle 1334 on Inquiry Card. 

FuziCalc 1.5, FuziWare 
(Knoxvi lle, TN), includes a 
color pre entation-graphics 
suite, improved DDE capabili
ties, more than 50 new func
tions, all -new documemat ion 
and on-line help, and more 
than 25 . hortcut keys and con
venience fea tures. $495. 
Phone: (6 l 5) 588-4144. 
Circle 1335 on Inquiry Card. 

TSSnet for Macintosh 2.6.1, 
Thursby Soft ware System 
(Arlington, TX), support !he 
Power Macintosh and Sy. tem 
7.5 and includes a virtual disk 
capabi lity that enables you to 
access a remote file on a DEC
net network as if it were a local 
disk. $295. 
Phone: (817) 478-5070. 
Circle 1336 on Inqui ry Cnrd. 

SPSS 6.1 for the Macintosh, 
SPSS (Chicago. IL), adds a 
Mac-style u er interface, inte
grated graphics, more statis
tics, and Mac-specific 
featu res . From $695. 
Phone: ( 312) 329-2400. 
C i rcle 1332 on Inquiry C a rd. 
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The Solution To Your 

Application Requirements 


Quatech, Inc. manufactures a variety of 
communication, data acquisition , 
PCMCIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 

COMMUNICATION adapters 
meet asynchronou s, synchronous, 
seri al, and parallel communication 
requirements with protocols such as 
RS-23 2, RS-422, RS-485, Current 
Loop and IEEE-488. Inte lligent and 
coprocessor adapters are al so available. 

DATAACQUISITION products 
add analog to digital , digital to analog 
conversions and digital 1/0 capabili
ties in 8 to 16-bit resolution. Other 
board provide th e ca pa bilitie s 
for di gital multimeters, digital fre
quency synthesizers, arbitrary wave
form synthesizers, and IEEE-488 
GPIB interfaces. 

PCMCIA Internal Interface Adapt
ers support Type I, Il and m memory 
and 1/0 cards. Quatech's Digital 1/0, 
EPP Parall e l Port , FAX/Modem , 
Serial RS-232, RS-422, and RS-485 
1/0 cards give you max imum flex

ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCM CIA FLASH and SRAM 
memory cards. 

Call today for more information and 
a free catalog on our complete line of 
Communication , Data Acqui sition, 
PCMCIA, and Industrial 1/0 products. 

800-553-1170 
Foreign Distributor 

Inquiries Welconie 


gauATECH 
662 Wolf Ledges Parkway. Akron. 01-1 443 11 

Ouatech, Inc. 216-434-3154. Made in the U.S.A. lntemalional: Australla/lnterworld Electronics & Computer 61 -3-563-5011, Belgium/Acal NWSA 32-27-205983. Brazil (Sao 
Paulo)/lntercomp Electronica Lida 55-11-8532733. Brazil (Rio de Janeiro)!Medusa Sistemas e Automacao 55-21-2394955, Canada(Westem)/lnterworld Electronics 800-663
6001 (Toronto office 800-465-0164). Denmark/Jes Rasmussen Aps. 45 4281 6838, England/Diamond Point International 44-634·722-390. Rnland/lab Hi-Tech OY 358-0· 
682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Elect ronic Systems GMBH 49-61 ·8 17504 1. Hong Kong/Brio Technology ltd. 852-58 t -11 11, India/ 
Computaccount 91 -11-224-5159, Israel/ACM Ltd. 972-3-6487885, italy/N.C.S. Computer Italia 39-331-770016. Japan/NICTRIX Corporation (New Jersey) 20 t -947-2220, 
Korea/Sam Boo Systems 82-2-135-280, Netherlands/ACAL Auriema 31-40-502602, Singapore/Bliss Services Pte Ltd . 65-338-1300. Saudi Arabia/integrated Computer 
Operations 966-3-895-1827, South Africa/Eagle Technology 27-21 -234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-11 01 -40, Switzerland/ 
Technosottware 41-64-519040. IBM PC-XT. PC/AT. and PS/2 are registered trademarks of the IBM Corporation. All other trademarks are of their respective companies. 

Clrcle 108 on Inquiry Card (RESELLERS: 109). 



\

I 

Mail Order 
The latest offerings from 

vendors supplying 
products of all leading 

manufacturers at extremely 
competitive prices. 

250 

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. 

276 

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. 

285 



Megahertz 
28,BOObps PCMCIA 
Fax Modem with 
XJACK~ 
• Data: V.34 (28,8K bps) and V.32bls (14.4K bps) 
• Fax: 14,400 bps send/receive • Flash ROM field 
upgradeable • Includes dala/fax soflware for 
Windows" • Five-year warranly and unlimiled free 
technical support from Megahertz 

28.BK with XJACK ........ $449.88 CDW 46849 


WHY PAY 

RETAIL? 

CDW®9etts 


For less 


\NEC \ 
NEC 
llultlSpln 4X 
Quad-speed 
CD-ROM drives 
• 220ms access, SOOKB/sec data transfer rate • 256KB 
butter for smooth audlolvtdeo playback e Front panel controls 
and back! t LCD status display • SCSl-2 Interlace • Kits 
include t 6-bit SCSI host adapter, Mlcrosolt Encarta 

4XI, Internal .. ...... ..... .. .. .. .. .$399.63 CDW 46740 

4XI, Internal kit .... ..... ....... i469.39 CDW 46754 

4Xe, external .. .. ............... 499.34 

4Xe, external kit.. ............. 559.80 


NETWORKING PRODUCTS 

NOVELL. 
Netwnre V4 .02 

5 User CD ... n1.!i7 
ID User CO...................................... ............ 1715.to 

25 Us.er CD ...................... _ .............. ...........2581.41 

SO UaGr CD .................. .3459,71 

100 Ustr CO ... ····-······· ..........4714.81 


Natwnre V3.12 

5 User 3.5' ......... . ........... 59S..24 

10 Usar 3.5" •... •. ...•. 13'19.02 
25 User 3.5" .................. .......................... ..... 1189.41 
50 Uaer 3 .s· .................................................. 2188.00 
100 Uset 3 s·..............................................3599.14 

Ca• h)I P rlelng on t~fl Ntt!Wrurt UPQ~I 

PERSONAL NETWAAE Vl .O 
I User ................... .................................. ........ . 51.U 
5 Us.er ..................... .•...•••....•- ..........2.59..52 

fiO\'EU. l'JW::lkOl!iSIJa.IE TOOW4C"oE l"lfA..1;1£CAu 
CO'N llt1't f H( I Cl/RRVH '""IOUG 

Al. 
· ·~( mtl.\.11 

TC5 143 Ethernet coax........ .. .•.• 118.47 

TCS 143 Ethernet c:;oll.X Sp« ... . •..•..6'7.2.5 

TC5 143 Ethernol 100T ................... ................. 8-9.05 

TC514J 10BT 6pk ............................. ~69 .11 

TC6242 8-b.I coax ..............................84.86 

TC6245 CO&J: ....................................179.99 


~gm~ r~:~~~.~1. ::: : ::1~::~ 
TC4045 ...••.••••••..••....•.. 303.SJ 

C()'ll car,... tt'le ~· 

lWl8 ot Tcr'4S Produets Coftl b O.•t 


AlmSOff 

NOdeAi..noer 2'000A-········ ...... ······-·······-···· 215.M 

NodeRunoer 2COOT .......................................... 119.0S 

NodeRunner .... ............................... 181.05 

NooeR ................ -·-····-·-···"· .17.13 

NOdeR ......·-···· _ 73.152 
NOdo - ....__..... 73.12 

l.AN'ta5tlc V6.0 - ..................................--·---~ 

l.AN°illStic: V6.0 5 Uset .......................................122.IO 

l.AN'.astie V6 0 St4ttof KJt........................ - ......2.2t. 1 l 

Centre! Station II ............................................. Ul.13
re:vr::,m;~:~~::~::::::::::::=i!!~i 

SMC' 

.... 159.44 
.. 114.14 

.......................... 479.115 
.... 111 .14 
....442.31 

.......... ... 123.n 

Spic .....................521.78 

0031 ...... 229.91 
100T ......2211.91 

UnkDu,IOer 10BT .• .. ........... !09 ~ 


OTHER TOP·OUALITY NAME BRANDS 

ESQle NE2000• coax ...........................- ........7193 


=~;~~·-:~:~.:~::~:::::::~~:~ 
Na.uonaf Sorri UE200()..o I OBT ........... -· .... 117.'6 


I! Yo-.1 Oon1 S.. \vt-..a1 You Al• Loo-. •J FOi_c.a 
cowc.n.. the enaN ~ 

., the lndultr;! 

NETWORKING PRODUCTS 

.xircom 
PE3103C pockel Ethernet coax .................. .... 309.89 

PE31092 pock:et Einemet coax ...................... ..2t7.80 


~~~g&r=~¥::~1~~1i: ::::::::: :: ::::: ::::~:=:~~ 
PPX03 ParalJel por1 multtplexor•.- ...... ................ n .ao 


IBM 
IBM Tokon Ring 1614 ISA ..... . ...309.49 
IBM Tohn Ring 1&'4 MCA...... . ...4H.51 
IBM Token A(ng MAU.......... .. ......... 411.74 

intel. 
EtherE.:press PR0/ 10 Ash 10BT ........ .. ... 115.07 
EmerE.cpr8" PAQ/10 Ash 108T Spk . . ....482.n 
EtnerExpress PA0/ 10 Ash combo. . ...... 115.07 
EtherE.:press PRO/\D Flsh combo Spk .........505.91 
ElhorE_.:press 16 coax .............................. .....99.33 
EthOrEx;>ress 16 coax Splil........... .. .. .......454.13 
EmerEtpress 16 10BT ................ .....ISl.33 

~~== ~ ~ : g~+ ~k::::::· ···::::::::1:=::~~ 
MCA 10BT ............................ . 181.52 

16ccxnbo .................... , .••••• 111.77 


~S:,gef~.:::=:~:::::· :: : ::::::::: : ~~:~ 
Fla.sh 108T Spk ...... ..................5 15.62 

FlaSh CO!l\bO ... ...... ................. .. 129. 79 


~ti~~~.~.... .. .......::~::~ 
II COAX ..387.07 
II 10BT .... ....................... ..361.85 

Mult!prctoca pMt server 108T HP MI0._ ...... _2'7,75 
Multfprotocol pmt server 108T poc.kel •...•••... ... 217.30 
Mu!tJp:'ot.ocol 2 printer Mt!VtK combo ······-··..-·309.1 1 
MU!nprotocol 4 pnnter server combo ................ " 99.82 
SNAP s:tan.er lot-2 compv.er1. 1 printer ...... - ••.•111.10 
SNAP aod-on transnVner .......... --··-···--·-···U.50 
Fax ~Sok> networtt lax server···-····-·499.H 

Mi.iUf i ·i;t 1l1l1t i :!!j,l!i 11t·l ·l;i ") i W 

{•M.:'GA' 
Topo 2SOMB ir11emal ... . ......... 16-US 
Bomou:li 1SOMB lntornal SCSI .. .. ...... -4 13 .03 
Bomoum 150MB lntomaJ IDE ..... • ....... 389.71 
Bemoum150MO PC Powa rod .... .. ...... 4-49 .38 
Oernou'IJ 150MB Transponl\bla .. .. ...... 4&9.84 
Bemou:h 230MB Insider .. .. .................. 454 .44 
Bemou:li 230MB TronsportRble .. .. ......454 .44 
150MB cartridgo ... ...... .. .... ........... 92 .10 
230MB ct1 rt ridge ... .. .. 99.81 

MICROSOLUTIONS 

Backpack 3.5" l.-44MB 11oppy parallel ... ....... ... 153.40 

Bndlpack s2s· I .2MB nappy paran8' ............. 155.Ja 

Backpadl. 340M8 HD pomllel ..........4311.75 

Backpack 250MB tape backup porallel ............ 295.39 


c::::.::.::;R 
Ta.po·S:or 250M8 ctr..mal ......................... - .. -· 151.0I 
Tape"S:or 420MB lmemal .•.- .. - ....................... 187..56 
Tape·s:or 420MB pa:alel por1 .... ~..······-··-·-ll7.29 
Tape "Sx>r 850MB internal -·-·-······----... - 2A71 
To:>e "S:or 850MB paralel por1 .................. -.-·42991 


TAPE & REMOVABLE MEDIA DRIVES 

~Mountain. 
T0.250 250MB ICE inl emal •.• .. ........ 151.n 
Fsasoo 305MB IDE Internal .. ................3 13.53 
SldeCar II 305MB parBllel.... •....313.5-3 
1200-4 4GB SCSI extom.il ......................... 2045.ll 


Wyse 35 amber/groenl'W:llte ...... .. .• 299.H 

W'fS'j 55 ember/green.lwnite ...• ..........-.223..Z1 

Wyse 55 amber/groen/Wh!to .... - •... .. m .21 

Wyse 60 amoerlg1eenlwn:te 271.&0 

Wyse 150 amber/green/'Nhite .......................... 265.45 

W)'SO 160 amber/green/While ..................329.11 

Wyse 32Sc00r .............427.40 


CNallv• U b• 
Discovery 16 CD 2X kll lrtcmal... .. ........... ...... 2'1.15 
Edutainment CO 2X kl'l lnlemal ......4'1.tS 
Gamo BIMier CD 2X kit h temal ...................... 379.IO 
Multimedf.a Office CO 3X kl! ln1emal .. ..... ......... 5'1.tS 
Omni CD 3X ld1 ln1omal ................ .. ....... J'9.45 
SounaBlasler 16 ASP MCD..... .. .... 171.95 
SounciBll;tor 16 ASP SCSl·2 . , 191.H 
SoundBlasler 16 AWE32 ...... . .. ... 2M.t5 
SoundBtasler 16 MCO.... . ........ 1« .95 
Sound81aster 16 SCSl·2 ................................ 17&.ts 
SoundBlaster 16 value edition ...... . ...... 99.19 
SoundBlaster Pro value edlt>on ........... . ......... 74.15 
SoundBlaster value editicn .......... . ,_55.9:5 

Ch!non COSSJ.5 CD-ROM ld't internal .............2'9.il 
Ch non COX53S CD-ROM kit er.emal ............. 349.i' 
Ownond Quad CO kl.I internal wlsound ..........5101 
El"ISOtliQ Sound$C3D9 wavetable ...................... 1II.al 
Loglteeti SoundMan Wave .............. - ........ - .... 111.49 
Mc:rosolutions 2X CO paralel .......................... 329..31 
NEC 2VI ..•••... - .... .. . .............................17' ~2 
NEC 2V Deluxe .... ........ ..................... .2tl.tl 
NEC 3Xp Plus................................................. 391.52 
NEC 3Xp Plus Kil ................................. .469.l11 
NEC 4XL. ..391.63 
NEC 4XI Kh.......... .. .... 469.31 
NEC 4Xe... - ..................................................... 499.34 
NEC 4Xe Kh ............................................... .. -.559.80 
NEC 4 X Pro ........... .. ..•..&97.IO 
Orct\id CD 2X krt ll'llemaJ wlsound.... . ... . ... 349.!5 
Orc:nld SoundWevo 32 SCSI ......... 194.12 
Pioneer DAM604X 4X 6 disc .......179.00 
PloneerDAM1 804X 4X 19 disc ..................1969.15 
Plextor 4plex quad cXlemal .........804.07 
P!extor 4plox qund lntomaJ .... 438,41 
Slgmn Designs RcaJ Mogk: Ute ........... 281.93 
Sony CDU· 33A 2X Internal...... . .. ...... . 129.I T 
Sony CDU·55S SCSI 2X internal ... .. .. 119.50 
Sun Moon Star CD 2X klt ln1ema1................ . ,, .. 14&.79 
Sun Moon Slo r CD 2X ki t lntumal w/soun0 ......2t4.0J 
Too.c SuporOuud 4X intarnRI... . .. .... 359.81 
Toshiba 340 1 SCSI 2X lmernat .. 289.94 
Toshlbo 340 1 SCSI 2X 9).ternol ...................... JH,71 
Toshiba 3501 SCSI 4X ln:t1rnal ... ........371l.4 1 
Toshlbei 3501SCSI4X extcrnoJ ............. 451.42 
Tu rtle Beeich Montorey sound card .349.n 

·'M• trlii ·fJ ·'df'·'W '"·f 
MURTR" 

XGT 12X l 2 serial and ADB ... .•.••.213.tl 

XGT ac:ces.sories.••.•••..•.•.•..... - .••••••....-... . ... CALLI 


..UCaJComp 
DB Ill 12X12 4 bLn!On ·-···--· ·-·-................ _24&.to 

DB Ill 12X t 216button ...........- ......................141_to 

OB Ill 12X12 ptes&UIO petl .....- .................... JM.15 

Slate 1zx1216ounon ..._ ................. -·-·· ....•24& ii 


DtOITIZERS & SCANNERS 

Canon 
IX4015 colOr scanner.............. .. ........ 719.IO 

IX 3010 sc:eMer ....... .. .....4Ul.90 


Summaskoleh Ill 12 X 12 16 bunon .... ........ 2$3.90 

SummAsketch 11118 X 12 4 bunon .... 524.44 


M~!~~ 
Scan.Jot lP ........ ......... . ...... .. SD9.06 
Scan.Hu 3P aocumon1 leooer ...... 179.57 
Scan.Jet llCX WllSA lnlertaee .. . .... 995.50 
Sca~I llCX dOCurMnl !&Odor .....474 .72 
Scan.lc!1 llCX lnmsparonc:y adapter, .............133.26 

EPSON' 
ActlonScanner ESGOOC. ..............................694.25 

ES-1200·ProPC ................................. 1217.38 


• ,, $1 : :W"11"'tl ' tt 1 •.·t~"' ·1>1J.~ ~tl ( l·/?·J f /1l.tJ 

11.1:na.J;t 

Mag lnnovlslon OX15F .... .. ..... ~4,_.2 
Mag lnntM:Moo MX 15F ...... .. ..4.59.!ll 
Mag lnllO'A~ OX17F .... &43.SJ 
Mao IMOYiakln MX17F .....719.45 
Mao lnnovltJon MX17FG ........................... .... 129.85 
Mag lflf'IO'Mkln MX21F........... .. ... 16U.52 
MaQMYOJ"CM2089 14" .28 .......................238.to 
Magna\IOJI CM2099 14 • .28 NI .... ·-·· .. ·•···-·· ••..• 2sa.ao 
MaQMYO• CM2015 15' 1024 .. 218.19 
M.>gnavox a.uo1s 1s· 1280 ..........................3sa.as 
MagnavoxCM4017 1r .31 ................---··---·an.as 
~vo• CM4018 1r -28 ··---·-··-·-···--···119.10 
Magnawx 20CM64 20" .............--..- .. - .....119.00 
NaMO F556W Ir . . .................. 9n.4l 
tUnao F560IW 1r ..... .. ........ - .. ....... 123-&.56 
NanAOT2·111r ................ 1279..H 
NEC 2V 14" ..............................................303.16 


• An.t 115 nwn....t.lcf-.1'8r nPt:lil! lt (~ 12.'3 I1MJ 
NEG XE 15' ........................54.8.56 
NEC xe 1r ... . ............-.....na.o 
NEC XE 2 1' .. ..... . ............... 1999.62 
NEC XP 15· ..... . ........... 671.71 
NECXP 11· .... . ...... 1257.72 
NEC XP 21' •... .. ..... 2478.48 
Sony 15SF 15" ...............................« 7.92 
Sony 17SE1 17" . .. .......969.88 
Sony 20SE I 20· ... . ....... 1 ISIS.00 

ADS VGA to TV El/to lntomrd ............ . .. 138.82 
ADS VGA to TV E111e oxl ernal ................ ... .108.83 
ATI Grnphlce Xprotslon ISA 2MB .... .. ..... 216.80 
ATI Graph t~ Xproa&lon VL B 2MB ... . . ...... 218.80 
All Otnphb XprijHkm PCI 2MB ......... ...... .. . 218.80 
ATI Graphics Pro Turbo ISA 2MB ... .. .. 339.79 
All Grnphlu Pro Turbo VLB 2MB ................. . 389.79 
ATI Graphics Pro Turbo PCI 2MB ........389.79 
ATI Ornphictl Pro Tu1bo PCI 4M8 .............. .... 589.00 
Diamond SpeedS1ar Pro ISA 1MB ..................95.69 
Diamond SpoedStar &4 ISA 2MO .................... 199.00 
Oi4mon<S Stealth 6" VLO 2MO VRAM ....... - .. .. J.18.18 
Diamond S1ealttl 64 PCI 2MB VRAM ..... - .•- ....~8.88 
HGrculot Oynam le Pro ISA 1 MO ...... ····-·-· 159.U 
Hercules Dynam.te Pro ISA 2MB ..............___. 197 ,48 

Hercuiet Oynamte Pro VLO IMB .............. - .... 149,36 

...W,rcuJes Oynomtt Pro Vl8 2MB .................... 197.48 

Hen:ulH Tem¥N!Of 6"' PCI 21.10.....................379.18 

Hen:utM Tom'llNtor 64 VlB 2M8 ·····-··-·-·~.379.18 

lnlot Stnan VideO ROCOl'(Jef Pro.............. _ .. _,. ... , • . t9 

Orchid Fatuonhoil 64 VLB 2f.lB .........--.. - .... 197.53 
Orchid F1hrenhen 54 PCI 21.rn -· ......,_.,. ., ....... 197.53 
Orchid Faru.,,,,.-1 Pro 64 VLB 2MB •• - .... 299.47 
OtCl'lia Fllhtent'l«I Pro 6-1 PCI 2MB.........._....299.47 

No Surcharge For Credit Cards CfJW" HOURSIf You Find a Better \NASDAq \ MOST ORDERSS-.7:00..Q:O)CSTMcn-Frt.Price, Call CDW• ::e.· ~lill- """"'°°CST5'C.BUY WITH CONFIDENCE SHIP THE.-Mq"O._ _____n._,,,__.__....~ Tech Support tor o..aon...Before You Buy CDW~ IS A NASDAQ c-.c-...a...i- - ... ---.,,- ....... - ...... _.. 

TRADED COMPANY ,,, ..._ ........__... __.. tt Cl> ... ...,_~.CXl-1 S:00-7i:llCSTMon-Fft. SAME DAY"'°°"1lOCSTSal.(800) 959·4CDW __ ..,_-~--.,- - ~--_.,,.._.. --.... ~r-------.-..- 

~~"::.:--:--'"':.':::::=.:::.:.:=.-::.· ------- 

http:Dynam.te
http:123-&.56
http:28��---�-��-�-���--���119.10
http:extom.il
http:s:tan.er
http:mtl.\.11
http:l'JW::lkOl!iSIJa.IE
http:13'19.02


Prac ical 
Peripherals 

1~~:=::::::=::r V.34 Serles II 
'-- modems 

• V.34 (28.8K bps) data, 14.4K bps fax 
• V.42 and V.42bis error correction and data 
compression • Qulcklink II software for DOS and 
Windows • Limited lifetime warranty 

V.34 inte~nal. ....................,$196.59 CDW 48142 

V.34 Mini-Tower ........ ..... ~209.64 CDW 48143 


7 d•y,.....wHI< lachnlcal aupport lhrough PracllClll 

WHYSITTLE 

FOR LESS? 


CDW® 

SERVICES YOU 


BETTER 


ActionLaser 
1100 
• 300 dpl. 4 ppm print speed 
• I MB RAM std .• with Imago 

TOSHIBA 
T191 0 200ti0 mono•.......••....- .......•....-.....•...1299.17 
T191 0CS 200MB dull colof ·······-······-····-··· 1746.15 
Tt960CS 200MBdu.>.1 COlof ·····-·········-··· ...... 21U.M 
T1 960CS 320MB duol colOl ••.••_,,,,,_.,_ ... , .••..2314,92 
Tt 960CT 200MB act cdor.•, ... _.______2714.11 

T1 960CT 320M0 ad CXlior--··--··-·-·-·-·..2"1.17 
T2400CS 250MB Ou&! COlof ----·-···-·· 2nu,
T2400CS 320M0 duaJ ookw ·----···21.St.U 
T2400CT ~.tB ~ color•..- ...........__••• 3325.97 
T2400CT 320M8 eel cdof.-·-·---····--3"1.U 
T3400CT 250.l.t.S act c:olot'-----·-··2'11.45 
T3eOOCT 250,JB act CX*>f••-·-·---··-344&.TJ 
T4700CT 200'-.AB act color···--··-·--·-ltSS.IO 
T4700CT 320MB Kl color.•..•·-·--···--······-·420l.14 
T4800CT 500.YB act color..-····-···-···-·-····"797.71 
T48SOCT "'75 520MB ac;toolol•••••-----·-··5134.11 
T 4900CT P75 772MB act color ........... _.._..... 6399.00 

AST 
Ascentia 4/500 340MB pas cdor "·-·-···........2n4.71 

Ascentlll 41500 340MB I CI color ...... ,_._.._ 4147.49 

=::~~ ~OMB pas ~:::::::::::::::::~Jo2::! 
MvantageJeooo co •. _,_.... 1511 12 

=~:=:= 88:::·:-··· :::it~~ 
~~.rL~10Me co....... :·.- . ~=1; 
Bravo LC 6'1100 270M8 ....... lift.ID 
Bravo LC 41 100 !WOMB ....... . ... 11 11.n 
Bravo MST 5/90 540MB ...... . ..... 2lt4 .44 

c."um 
lnnovn 5ubNO 4/335 170MB po.s color ......... 1399.00 

lnnovo. 5ubNO 4/335 260MB J>35 color ......... 1499.00 

HEW! lnoovo dolklops ........ . ........... CALLI 


EPSON' 

PC300 s.t1n desktops and lower• 

PC330 OT "l50 &MB. 364MB - .... ·-. . 1:1M 00 

~ gf =w~~~~s::::::::: :~~:~~~:: 
PC350 MT 4166 8'AB. s.u>•..ie••__••••_..._,,... 119S.OO 
PC350 MT 4J 100 8M8. 540MB .............. _ ....... 2<17S 00 
PC350 MT 5/60 8MB. 364M8...._ ....... --..... ntt.00 

NEC 
VERSA NOTEBOOKS 

Vorsa V4~ 260MO dual color.... ....... ... 2678.16 

VorS4 V 4/50 2SOMB nCI color.... .. .......... 3321,49 

Verso v 'ISO 340M8 cct cOk>f ..... .J'l~t20 

Ve rs.a V 4J50 540M8 act COior. .. . ..JMI 79 

Versa S 41335 210M8 mono ......... .......... .1699 13 

VersaS4fJJS210M8pa.s~ ............. 1Btl.17 

Versa S 4.l50 260MB ac1 color ......................3309.79 

Vorsa M 4.75 250MO dual dr ......................3741.71 

Vo1'4 t.t 4.'75 340MB du41 d r .. .. • 392$.71 

V..-sa t-.t 4.'75 340MS OC1 dr ........ . . 4139 20 

V9f14 M 4/75 340MB lruo cir ............51 24.41 

Versa M 4nS 540MB ac1 d r ........ ...........S219-21 

Vetaa M 4'75 S40MB hl·res cir ....... . ........... 55111.54 

Versa M 411 00 340MB ad C()k)r ....................5'79.18 

Versa M 41100 8 10MO act color ...................I OH.62 

VotM M 41100 540MB N-roa color ............... Sllt9.&4 

Vorsa M 41100 540MB lruO color ................Sa.t4.IO 

Verla M 41100 810MB hl·ros cir .......................49.81 

Ready 4/J3S 270MB co ................... .. . 11'1.4S 

Ready 41£6 340t.4B CO ............ , .. _., .... - ......... 1411.1 7 

Ready 4J66M 430M8 3X CO ........ - ..... _....-. 1141..37 

Ready S!WtA 420M0 3X CO .......... - ......... 2:221.7-' 


PACKARD BEU 

ForceM~.:r/. 210'J9 10&3.tl 
Force1" 4150SX ..... .. .... 9"1.0CI 
Foree52 "50SX MM ...• .. 14"1.17 
Forc654 4166 420t M.\t ·-·········---· 1449.17 
Fon::6574166~ MM ......... .. 115t.l-I 


TM4000M 4150SX 200MB du.tic:ok>r...........27&5 29 

TM4000~..t 4/50SX 340MB act eok>r... ... ...... 3139.15 

TM4000fA 4175 344MB aci cok1t .................. .. 4951.42 

TM4000~ 4!75 455MB act c:ok>I' .................... 44n.te 


T1.'t4000E 4'50 200MB ctual co1ot ····-·····-·· .... 2357.00 
TM4000E .tJSO 200MB act coklf .. - ...·-·-·--28S7 .23 
n\4000.E 4175 45.SMB 11e1 cob' ____.... .OC7.35 

M 1l1ij 1f.\, .jf iii {j i; l ;r lll11 #;&WM 

Ol(IDATA 
16-' Turt>o ..............211.14 ld.....590 ...................4295 1 

ML.320.................... 304 ... S JJl.59 1 ................... 519.18 

ML321 ....................427.40 PacemMt 3410 ... 1219.-49 

ML380.... ...214.95 C:X.400E" ................ 422.70 

M H7.32 CX..410E ................647.84 

M Oli.74 CX..410EIPS 


~ ::::.~=:~: ~-~::::::~:::~: 
01-x:t.dts 575 man .. ';Jcturpr t"PM"• 1.,a IZ.3 1'9-IJ 

canon 
BJ10SX ................. 24-4.81 BJ230 ....... __,_311.00 

BJ200E ................. 251.4' BJC600 eok>r .........499.00 


~~=::t::=~~::~:::::~::::::::::::::::::ill:~ 
EPSON' 

AP2250 ...................96.SS 

AP3250 ................. 14&.31 

AP3260 ................. 167.82 

LX300 .......... .. ... t 65.Q1 

FX870 ..................289.41 

FX1170 .................359.00 

APSOOO• . .. ...... 229.71 
L01070- - ............. 315.35 Actionl.aser 11 00 ... 429.71 
L0870 - .... - ........_,4S4..U ActlonLasor 1501LS2t..IS 
l01170 ..... - ......... 517.99 Actionl.aSM 1600... 757.45 

IBM LEXMARK LASER PRINTERS 

\Vrn'llrrt9f 10011'\lqel -·· ............- ......- ......217.17 

WinWnt&f 200 laNr .............................--.......4S7.57 
Vftll'llnte1 400 laser •• ·-·-..751.47 
WrnW"18f 600 laser ........................................ 999.00 

~=~~~~~~~r~.~~-~:..~~~~.. :::::::::::::::::::r.~ ·~~ 
Opt;a R 600dpi 14$.er . . ..................... 1429.97 

ExocJe1 lie ,_ .... _. . ........ 327.&0 


D~tt..I CorporaUon 

f~~f5~:::::::::··~::_==:~:~:~;~!~ 
~ 

1150........ - ............. 133.49 2130" .. - ................. 17.&...&0 

1624 ....... - .............385.20 2135 Color"' .,,. __.. 111 . .a3 

202:)....................... 182.27 


at:.r SJO" 0t$50° m.1J..n rPO.ar. (lilllds F2J I '9-41 

2624 ............ . .... 409.49 4400 Laser" ........... 399.19 

3 123 .....................240.00 5400 Laser• · ..........71 2.18 


after 550' Of 5 t00 " tNll·ln tf1b.<tF• (endl 72/JJ '9-1) 

-1/J 1bcAs 
t "lS'lla.JMl!.HTS 

=~~r;r~C:.C~~:::::::.................::::::::::::::~~:~~ 

n'llCfO\\lnter PS23 ................. _._ ....................... 639.85 

tn!Ctol.asef Pro 600 PS23 .............................. 1117.02 

mcrolaser Pro 600 PS65 .. .. ......... 1524.lS 

mic:rol.aser Pro E... _ . ..... .. ......... 1395.49 

microl.;l..$Gr Power Pro 600 PS65 .. . ........ 1629.60 


[-'!] ~~;~ 
Desk.let SOOC ......... ..... 299.~ 

Oesk.Jel 540. ...................... .. . .... .289.75 

OeskJel 560C ... 479,89 

OeskJel 12CK>C ............. . ............... 1347.t l 

Oesk.Jftt 1200CPS ........................................ 1981.11 

LaserJet 4L ............ ,_ .......... ............ ............... '89.SI 

L.as&rJe1 4P ···- ............. .............. 959.47 

LaserJet 4f.IP ........ ..... .... • . . ................. 1317.21 


t=~:~::~~::~.~~:-~=::~:~:~:~=ii!~ 
Laser.Jet .tSI MX ..... ,___4399.19 

COSTAR 
llbet'Wntcr XL OOSN/'4 .... ·-··· ··- ·-·-..-''"" 'I 
l.abeM'n:er XL Ptt.11 005;\Y'., ._...,.-..........._22,.H 


llHHOOoticS 
SPORTSTER MODEMS 

V 34 28.EIK Internal wJlu........................ _ ......22'. 14 

V.34 28 fl< external w:'tax .... _ .........................24'.32 

14,4K interna!wnax ............................................ n .•s 

14 .4K ox»rnal wltax ......................................... 114.79 


COURIER MODEMS 
V.34 internal W11ax ....-.................... .. ....... 319.79 

V.34- oXIA!mal wltu ··-····· ..........._w .s.a 


(!)Hayes 
ACCUftA 14.4 lntemal W11ax .......... -· ......... _. t5.U 

ACCUR.A 14.4 o.c10rNI w.1ax ........... . .... 116.'4 

ACCUftA288V.34 1ntenWWlfu. ................ 1 ...13 

ACCURJ\ 28 8 V.34 ei-temaJ w/ta.x .................. 221.4.i 

OPTIMA 14.4 external w/tax....... . .. 37-4.30 

OPTIMA 14.4 pockel 'Nnax .............................2M.13 

OPTIMA 28.8 V.FC o.11omal wnax ...... .. ..421.S' 


••PRACTICAL 
. PERIPHERALS. 

14 4 lnt11rnal wlfox ....................................... ..... 89.H 

14 4 Mhil TO'Wel'Wnax ....................................... 109.02 

V.34 28 8 Internal wl!ax .................................... 1 M.S9 

V.34 28.8 M.nl Towe: w/fH .......................... _, 209.64 

Pracuca Pro Sortes -............. . ..... .. CALL! 


intef 
SatllF....Xrlon 200 lntemal ... ?Ot.50 
Sa.UsFAXtSon 400 ~r Fax P11c6c . .2:91.83 
Sallt FAXtlon 400 ol(.emol .... .308.89 

BOCA 
Online Express 14.4 lntomal wllax ................._66.63 

Qolmbpreu 14.4e1C1emalwllu ................._71.71 

V.34 28.8 Wrtemal w/lax ........ - ............. _..._ ... t as.34 
v 34 28 8 .xttm&J Wl1ax ......-·-·--·-··-·-124.30 

MICROCOM 

~es t4.-' ---··--·--..--1.&6..J9 

OetJtporte Fut ES V.FC 28.8 ................. -.-179.!M 

Oo6kpolte Faai EP V.FC 28.8 ......................244..30 


American Pow&r Conversion 
280 ..................................................... tt.Sl 

400 ................................................... 159.f.' 

450 ................................................... 119.99 

600 ................................................... 264.24 

oo::i .... . . ........ __,,............... _, ..__374.11 


250 .. "-·--···....... 4H.24

400 ........- ........ ........ .. ....... ___HUit 

eoo--·--···--···-·-·---·--213..» 
900 .... -...... ·-· ····--- - -·. 514.11 
1250... ·-· . . ....--···· ·---- 144.2, 

est NefWOt1t ... - -· ······---· .......... l-&..97 

Pro - _ ............. - ...- ..-·-·-...33.51 

Nefwortl .. Phone .............. - ........41.U 


l.J:ne-R 600 -·-·..··--.......................... - ......... I 11.ot 


Tripp Li te 
6C250......... . ................ ............. 00 

BC400....... .. ...... tS5.59 

BC500. . .................................. ............ 119.42 

BC500LAN ..................................................... 111.15 

BC600 LAN .....................- ........................... 241.00 

BC7SO LAN ...- ........................... - ......... - ......313.90 

BC91X> LAN ..• .. .......................................... 359..17 

BC12SO LAU ................................................4Sl.10 


Tripp Ute Snwirt UPS Setiet 
SMART 250 LAN ... .. .......................... 22111 
SMART 40Q LAN ... . ......... 211..22 
St>.tART 500 LAN .......................................21HL.21 
SMART 600 LAN ................. - ............ 3 11 .28 

SMART 750 LAN ...... . ................. 371.lfl 

SMART 900 LAN .................. . .................. •JI.I 1 

SMART 1250 LAN .......... . ........ 579.00 

Isobar 4 OUTLET .. ...... .... .. .. . ...... . 31.0!i 

Isobar 6 OUTLET ...... 40.38 


::tfJ !1;0. 
3Com Ethertink Ill combo ....................... ....... ,246.15 

DSPTech PorutDMI Souno · .......... ................. IM.34 

Hayes OPTIMA 14.4 dataltH ... , ...................... 119.12 


~~~~~·:._::::::.~::: ::=:::::::::~~::: 
MulOf MoblleJ.W 105t.1B HD- .......... - .........321..31 

Megahertz ' " 4 dai..-1u - ... --.--..··-·..····--21l.7G 
Megahottz 14 4 Gold dilltanax XJack - .....__..221.00 
~ V.34 XJac:k ·········----·-··-·-·-·.t.t'i 11 
NabOnal Se,.. NE-' 100T ethtmet tOBT ........... 172.M 
tW# Med.a Bus Toaster SCSl·2 host.- ...-.229.42 
New Media Wave Jammer sound cani............. 252.11 
Tran!Of Slim SCSl·2 ......................................... 25'.•S 

is:s=~~~~~.~~~::::::::::::::::::: ~r.:: 
USR Sportsl:&r V.34 ............................. - ........... 361.17 

Xitoorn Etnernel IOOT _................_•••• - ......... _, 114 71 

XJtt'OITl Ethernet c:oaJI .. . ·-·--·--··-·····.......1tl.12 

~com Ethernet comoo .. .. ....._._ .......... 22191 

Xircom Token rung 11!14 ........--·-···- ... .-44111 


I :ii it W•l 'lj ;l •l ·1 i 'I 
Intel OverDme SX2J50 ....................... - .......... 125.SI 

lntet O..erOnve OX2/50 .. , ... .. . ........ 179 92 

Intel OlerOrive OX2.'&6........ -........ _244.J7 

Int et OverOrive OX"'75 .... .. .. 451.29 

Intel Ole10ttve OX41100........ .. ....S4t.t9 


311•l••ru1:1a.1•.1,c 
Memory Upgrades 

Lifetime Warranty/ 

AST Asceroa 900 4MB..... ... . ..... ... CALLI 
AST Power£xec 4/33SL 4MB .. CALLI 
ASTPowerEJtec"33SL 16MB.. CALLI 
HP Loser.Jc! 4L 1MB ..................... ,_ ........... CALLI 
HP L.ascrJc114P 4MO ......... . ...CALLI 
HP LaserJtl 4 4M8, ..... CALLI 
HP l..AsetJel 4 8MB....... ..CALLI 
IBM ThinkPOd 500 4M8 . .. ...........CALLI 
IBM ThlnkPad 500 81..tB . . .... CALLI 
IBM ThlnkPad 755 4MB.... .. .... CALLI 
IBM Think.Pad 755 8MB........ .. ................ .. CALLI 
TOShlba 1900-4600 4MB .............................._CAUi 
ToShlba 1900-4600 8MB ._., .... , .. _••_ ................ CAUi 
Toshiba 1900-4600 16M8 ................................ CAUi 
Tcsh..""ba 47'00l4800 321.IB-·--··-··----..·•· CALLI 
NEC Ven.a 4MB ·-..·-···-·-·...- CALLI 
NEC V&rM et.lO ...............- ........................CAW 

P\ease cal tor ocner 3'>C)&lc:3 tklns 

C111ll today IOI c uff9nt pricing and avaU.abUltyl 

CDW"' Sells for Less and Services You Better!CALL FOR IF YOU DON'T SEE IT ... 
FREE (800) 959-4CDW CAI.I.!CDW° CATALOG (708) 465-6800 

http:Loser.Jc
http:ACCUftA288V.34
http:Sa.t4.IO
http:55111.54
http:200'-.AB
http:c:olot'-----�-��2'11.45


The 
Databrick· 
Now with PCMCIA option! 
The newest addition to Datalux's family of space-saving computer products! 

This 1.4kg unit measures only 26x 12 xScm f I O"xS"x2"). yet is powerful-486SX 

solution. bridging the gap between a laptop and a 

desktop PC. Databrick drives both VGA and Datalux 

LCD monitors. making it ideal for industrial control. 

vehicle. POS. institutional and presentation 

lii!!....miil,. systems. It can be configured as a diskless unit 

(booting from PCMCIA devices or from a network) or a stand-alone system 

with hard disk. powerful enough for today's CAD or desktop publishing programs. 

Hinged lid is removable. 

Orders and Information : 1 800-DATALUX 
24 -hour faxed data sheets : 703 662-1675 

Space-Saver 
f<eyboards 

The popular I .Okg desk and 

.4kg portable flat models 

save 60% of the normal 

desk space. with full-travel. 

tactilly responsive keys. 

Footprint is only 28x I 6cm 

(I I x6"). but the I 00 keys 

have standard left-to-right 

spacing. Both models are 

XT/AT/PS2 compatible and 

are available in many 

languages . 

LCD Monitors 
Datalux stand-alone monitors are available in both 1.8 

kg. desk/wall fwhich folds for portability) and 2.7 kg 

mobile/industrial. 64-grey shade. mono or 256 color 

DUAL SCAN versions. Both are 9. 4 • diagonal 640 x 

480 VGA and can be fi tted with optional touch 

screen w ith integrated touch controller. The 

mobile/industrial unit (pictured w ith swivel 


mount) is in a rugged aluminum housing wi th sealed front bezel and 


controls. All models plug directly into the Databrick or are supplied 


with a I 6-bit ISA bus controller. 


Desl</Wall Package 
The Databrick combined with our LCD monitor is an 

ideal solution when you need a complete. compact 

PC and screen in a single unit. When folded or 

mounted on a wall. this 4 kg unit measures only 

29 x 24 x I I cm f 4. Sx 9.Sx I I ") and is rugged enough 

to survive as a touch system in harsh environments 

such as ki tchens or factories. 

DATALUX Corporation Datalux International. LTD 
I 55 Aviation Drive Euro House 

................, 

W1nchesrer. VA 22602 Curtis Road. I I Old Water Yard 
Phone (703) 662-1500 Darking. Surrey. UK RH4 I EJ 

==sz••=•=•-. 
American Made 

Fax (703) 662- I 682 Phone 44 + (OJ 306-8767 I 8 
Space-Saving Computer Products Fax 44 +(OJ 306-876742 

Circle 165 on Inquiry Card. 



BlAZE lHROU6ft1APPUCAllONS Al lttf SPEED Of AlPttA 

ON ANEKOHCtt PERSONAl POWER SlAllON. 


No matter you r application - from applications with speeds starl ing a l l 66Mhz 

CAD lo Mul timed ia to general o n up to 275Mhz. Which means you're 

can blast the 

Mach 

NekoTech 

~~!!!! 
fro m • 

to 

and 

your 

results . 

as 

best 

into spend less time star ing 

ionosphere o n an Alpha powered screen. And more Ii me looki ng 

Personal Powe r Sta tion. A lpha powered Mach 

win nin g Mach fami ly from Power Stations run al l your 

A lpha compatible Windowssta rts w i th th e world 's 

processor - the 64-bit Alpha well as o ther 16-bi t 

Digita l Semiconductor, a and DOS applications. And 

Equ ipment Corporation busi ness , of all, they ' re priced to 

pushes i I beyond the envelope. NekoTech 's compe te , sta rling at ju st $4 ,595. 

M ach series blazes through Windows NT™ Col l NekoTech today to learn more. 

Neko'~;. .. Techu.· lm <'ntory 
Dh bJonur ••• Ctlll\~"'-1."'iC 

Irv ine, CA· 714-580-0055 • Hampton , NH · 603-926-0 300 

© Nekorech 1904 Dtgita1 and the AJp aGenerarion logo are rc-g1s!ered 1rc:dcrnaib ol Di 1101 ( u1pmen1 Cc1porot1on '.N1nd0v.•s NT 1?> o 11cden or ~ of M!crosoh Co1p:>m1Jcn 

Circle 192 on Inquiry Card. 



Tl• IBM 
AST •NEC 
COMPAQ 
TOSHIBA 

<; 1i · i •I • I1i ·f;· ] 11) •;•I:> 

Toshiba Direct 
New Low Prices! 

14700, 14800 and 14850 
• Brilliant color display wtth local bus video 
.A 2 PCMCIA slots (Type II, Type Ill) 
• Microsoft Sound System, built-in, ______ 

microphone, audio out port 
.A MS-DOS, UltraFont, lndeo video 

compression software, Windows for 
Workgroups 3.11 and Run nme for Windows 

Model Processor Screen Hard Drive Price 
T4700 486DX2/50 9.5' Active 200MB $3979 
T4700 486DX2150 9.5" Active 320MB $4239 
T4800 486DX4/75 9.S Active 500MB $4829 
T4850 486DX4/75 10.4' Active 520'i!B $5199 
T48SO 486DX4/75 10,.4' Active 810MB $5569 

Lease for as low as $97/mo. 

Satellite Notebooks fSetected Madets~ . 

e 

Model Processor Screen Hard Drive Price 
T1960 486QX2/50 9.S Dua,I Scan 320MB S2329 
T1960 486DX2/50 8.4' Active 320MB 52919 

. )!l~llMllMlllllllllllll.llllllmllllllliil•, T2400 486DX2/50 9.5' Dual Scan 320MB $2879 

CALL TODAY! 

800-298-4727 
Intern ational (5081 624·6400 

l 2400 486DXV50 8.4' Active 320MB $3469 

, .L'!lase for as lot¥_ as $50/mo• 
• • ¥ ' 

A. Removable screen 
A. Integrated speaker, microphone 
A. MS-DOS, Windows 3.1, Windows Sound 

SystemrVideo for Windows Run Time 
Processor Hanl Drive Screen Price 
486DX4f75 250MB Dual Scan $3739 
486DX4f75 540MB Active $5199 
486DX4/100 81 OMB Active $6049 
486DX4f75 540MB Enhanced Active $5579 
486DX4/100 810MB Enhanced Active $6429 
486DX4f75 340MB True Color Active $5099 

Lease for as low as $91/mo. 

Versa V 
.A. 4MB expandable to 20MB 
.A. 2 Type II PCMCIA slots or 1 Type Ill 
.a. MS-DOS 6.21 , Windows 3.1, built-in trackball 
.A. Removable floppy  add second battery 

Processor 
486ox2/so 
486DX2/50 
486DX2/50 
486DX2/50 
486DX2/50 
486DX4/75 
486DX4/75 

Screen Hard Drive Price 
9.S- Dual scan 250MB $2499 
9.5' Dual Scan 340MB S2669 
9.5' Active 250MB $3249 
9.5" Active 340MB $3399 
9.5' Active 540MB $3779 
9.5' Active 340MB $3879 
9.s· Active 540MB S4249 

Lease for as low as $71/mo. 

.A. Upgradable hard drive 

.A. Su re Point integrated pointing device 

... 2 Type II PCMCIA slots or 1Type Ill 

.A. Only 4.5 lbs. 

Processor Screen Hard Drive Price 
486SX/33 9.5" Mono 210MB $1699 
486SX/33 9.5' Dual Sca n 210MB $1889 
486SX/33 9.5" Active 21 OMB $2839 
486DX2/50 9.5' Active 260MB $3299 
486DX2/50 9.5" Active 350MB $3499 

Lease for as low as $50/mo. 



AST 

Price 
250MB $2099 
340MB S2199 
250MB $2349 
340MB $2499 

Texas Instruments 
You (an'f Beat Its Value With Software Installed FREE of Charge 

AScentia 900N Ascentia BOON TravelMate 4000E Color 
.&. 486DX2150 or 486DX4/75 processor .&. 486SX/33 or DX2/50 processor Prcicessor ScreeA Hard llriY8 Price 
.&, 4MBJ8MB RAM exp. to 32MB .A 4MBRAM expandable to 20MB 486SX/25 8.2' Enhanced Color 120MB $1699 
.&. 2Type II or 1Type Ill PCMCfA slots A 9.5" Dual scan color displa~ 486DX2140 8.2' Enhanced Color 200MB $2069 

.&. 2Type II or 1 Type Ill PCMCIA slots 4860X2/50 9.4' Dual Scan 200MB $2319Model Screen Hanf Drive Price Model Hard Orm 486DX2/50 8.4' Active 200MB $28194/50 Model 343W 10.3' Dual Stan 340MB S27f9 4/33s Model 253W4150 Model 343W 9.5" Active 340MB 54149 486DX4f75 8.4' Active 340MB $3549 
4fl5 Model 343W 10.3' Dual Scan 340MB $3219 

4/33s-Model 343W 
486DX4/75 8.4' Active 455MB $35994/50d Model 253W4fl5 Modol 513W 10.4' Active 510MB $5029 4/SOd Modei 3~3W 486DX4/75 9.5' Active 455MB $3799 

Lease for $78/mo. Lease for $60/mo• 

. 
. 

$ 

Ask about our Comp/eat 

Ad'lantage Multimedia Bundles! 

AST, ASJ IOJIO are trademarks of 
AST Researc~. Tnc. All rights reserved. 

Your Comp~,9a~P,!MqO Products 
LTE Elite Contura 400 
.&. 4/8MB RAM exp. to 20/24MB .&. 486DX2740 process._or 
... Built-in AC adapter .&. 4MB RAM exp.andable to 20MB 
.A Removable hard drive .&. 2Type II or 1Type Ill PCMCIA slots 
.&. 2Type II or 1Type Ill PCMCIA slots :&. Large built-in trackball 
.._ ln1egrated trackball .&. MS-DOS, Windows 3.1, Tabworks, 
.&. MS·DOS 6.2, Windows 3. 1, MS Video Lotus Organizer .

for Windows Run Time 
Dis la Hard Drive Price = Dlsp H!d Drive -~- 9.15' Duill Scan. 250MB $2459

~Q 9.5"0~ Stan 170MB 53119, ' 8.4'Act1ve 250MB $3119
486D)l2140 8A.(AciNe l70MB $3779 . ,. 
4860X2140 s.4' Active 340MB S4159 Lease fi:Jr as tow as $70/mo.
4&60 9;5' Mono 250MB $32990~486 KLJ•50 9;5' ACtNe 340MB $4999 
486DX4"5 9.5' Act~ 340MB $5669 
~86QX>l175' 9.5' Actl\'e 510MB Ss139 

LliilsB for as low as $16/mo. 

LTE B.lte COMPAQ 

Travel.Mate 4000M 
A B

Hard Drive Price 

200MB 52759 
340MB$3099 
340MB$3049 
455MB$3649 
455MB S3999 
S40MB $4889 
525.~B $5549 

, 

. TEXAS 
INSTRUMENTS 

IBM® 

rillfant color display ~-~ 

A 16-bit sound card 

A. Integrated Pointing device ""'...,., 

A 2Type II or 1Type Ill 


PCMCIAslot 

Proc8S10I' Screen 

486SX/25 8.2' Enllanced Co.'-Or 120MB S1879 

486SX2/50 9.5' Dual Scan 

486SX2/50 8. 4' Attive 

486DX2/50 9.5' Dual Scan 

486DX2/50 8.4' Active 

486DX4/7S 9.~ Dual Scan . . 

486DX4l75 8.4' AcliVe . 

4860X4/100~.5''Acli'l.!l 

Trave/Mate 4000M 

Full Multimedia 


Mobile Computing 


Premium Performance and Rock Solid Support 

ThinkPa~ 51 osubnotebook ThinkPad 360® notebooks 
.&. IBM 486Bl2/50 processor .&. 486Sl/33 processor.&. 4MB RAM exp.1o 20MB 
.&. 200MB hard drive _....,...-..i... .&. 4MB RAM exp, to 20MB 
.&. 7.7' color display .&. Modular design, removable hard· 
.._ 'Type II PGMelA slot ......_.,...._ drive ~ floppy drive 
"'- TrackPoin~ II integrated a Local Bus Graphfcs with 1MB video 

pointing device· RAM 
.&. 3.51 extefual fl6JJPY drive .&. 2Type JI or 1 Type Ill PCMCIA slot'
.&. Weighs only 4.0 lbs. · .A TraGkPolnt JI Integrated pointingIi. IBM DOS 6:3, Windows 3.1 ; Lotus devicecc:Mall, Qrganiier, ScreeriGam,


OfficialAfrhoe Guide,FligtftpiSki 
 .&. IBM EJOS 6.3, Windows 3.1, Lotus 

CoSesslons Ho}f .P~od1gy, America "' cc:Mail, Organizer. ScreenGa_m;


1Onllne, and FaxvvorRs S'.O Official Alrllne Guide FlightDisk, 
CoSessions Host, Prodigy, Ame.iica 


ThinkPad ·· ~ Onllne, and FaxWorl<s 3.0 

360E Notebooks.- NIW1 .&. Port Repllcator and Docking Station 


availableA 486DX2/50 processor Screen Hard Drive Price
Screen Hard Drive Price 9.5' Mono 170MB 51839
9.5" Dual Scan 340MB $2889 9.5' Mono 340MB 52229
9.5' Dual Scan 540MB $3259 9.5' Dual Scan 170MB $2199
8.4" Active 340MB $3589 

8.4' Active 540MB $3969 


9.5' Dual Scan 340MB $2659 
8.4' Active 170MB $2699 
8.4' Active 340MB $3099 

Clrcle 193 on Inquiry Card. 



If You Want••• Guaranteed Lowest Price, Lifetime Warranty• & I 
I 


Nine Years Experience in Serving Computer Mail Order Readers I 
I 


HARD DRIVES 
AU PRICIS RIDUCIDI 


OUAIANTllD LOWIR HUD DRIVI PalCIS 


&9Seagate...... 	 ,.,,. ...."""'STJX'OA "" I.IMS IOEJ.5" Sl 9B 
STJJQIA J4Ql..•8 fOE J 5· s:na'"""' 
STJ .tQ1A •l2(U 8 12MI 100 s· S2J4 
Sl36.SSA 12."5 IOEJ 5" IJ l8 
STJoC(J.J 525.V8 SC~1 w e 
STJl100N 1Q5Gt•.a """" I(~ l<.o8 
ST1'S.5Cf'.< '1twa "'9 'J'.5 '" l(SI Sl.598 

""" ,..,,,.. 

c::::::ER 
MOD&. sm: 5A!D rm PBJ: 
GA710A 2JCNa ISMS llX $178 
LfAJ 40A 3$\S 17MS ICE \ 718 
CfA470A 4'ZOV3 12.VS IOE S218 
erA540A 5-t!W.S 1vKi ror S768 
Cf l>S IO 810MB 12MS IDE: s,.i99 
CfA1000A/ I ••• • 1000MI 10Ml lDE/SCSI ISOe 

~ 
l:.MS IOE $176 
14MS IOE 1207 
141/'S IOE S228 
12MI 

"" IJ06 
;aE WESTERN DIGITAL 

1110 212,o.,'8 131/S 3 S'IO£ Sl14 
13.W 3-0,oa JIM.S 3 5"1Df Sl9S 
2420 •••.•.••• ••• 421Me 12MI 3 . S .. IDI t 21a 
2540 ........ . ... S40M& 1 2MI 3 . J " IDI Sl04 

Quantum 
lJ>S270A /S 12M> IOC/SCSl S'2J8 
lPJ.tOA/S 34WB 12.'.\S IDf/SCSI S278 '"""' 
L~.540 .a./S ,...... 12MI IDE./SCSI 1298 
lF'SIOBOA/S IOlOMB 9M> 10£/SCSI $718 
lPSl2:1~ 1-.. ICMS l(SI 5878 

M ICROPOLIS ...... 	 ,.,,. 
h'ICJllOS """'105(».'8 85M.S SCSl/U 1628 
"' 77 10AV lOJO,\.. 1(9 $108 

"" """" 
'"""'"' 

MC12 17A 167M'6 10'.<I 1(9 1aoa 
""'1".:/7 17AV 10'.<I l(SI 1978 

10'.<I 1""8 

'"'"" 
~n1r., 175Cu6 SC9 
M(l(/}O 11roo...a 11 MI 1(9 SIJ78 
"' ~lQJ.o 3!XO."i. ll MS 1(9 11068 
W(IQJ¢AV 300(>... SC9 57018 
M(IQ91 ou:n-..a lC>.\I SC> 1)9Q9 '"'"" 

CLOSEOUTS 
Cmo Powtir Suppy{ 180WJ . .. S29 
JBM PS21200 /./iodem . S7 
Wo1dstoc 2000 . $88 
To!hibo loptop Modem Sl9 
MonoC01dlex10nly . S.< 
NEC Cut Sheet Feodc· $ 19 
Evere..: 0. I Oi'J.eg for AT $49 
Wong'Cc (5099) 60MB $98 
Fa~T1mt $9 
lo .u.$ M.et ro $9 

COPROCESSORS 

OOJ80MAOMS intef 8088,.,~s 
8038/ lo.v./t: SJ~ 8087J5MH.o: SJ8 
80387 20W-i: SM 8087 '1 fU..\11i $44 
803872~MHz 559 5087 I li}Wb. S78 
80387J3MH1 S6Q 00286 MACHINE5 
803870'( 51.t 8018700.U-ll $1 0 
OOJ87.sX16 SJa 60787-8.Wb S7.s 
aoJ87SX10 $4d 60187-101.'111 SA? 
80J87SXJl Sbt B0287JJ. SAS 
80JB7Sl 579 80787Xll S78 

S l9 8lS8715MHl\S~ S)Q 
S.:8 aJ587J3MHZISlt $ . .u 

CPU'S 

in+'e'-.I 8D.!S60X2/50 
804860'7/06 

80480W25 VB 804860:U//5 
804865'(/l] SW 804800X4/t00 
80d800X/1.'> SI JS P(M llUM60 
B04860X/J3 Sl !S P£NTIUM66 
80·1800X/50 $298 PEMllUM90 

CPU COOUNGfAN S9 

Call 1 ·800-982·2925 
PROCISSOR 

MEMORIES FOR THE NEW YEARUPGRADES 

Evergreen 
Technologies 

IMPROVE PERFORMANCE 
UPT0500% ....,.....,.. 

780(0.10>.'HZ) 
J86SXl6 &2'0(X11 
Jaosx2sunz.1x11 
J865XJ31Tttl{X2) 
JseD" 10 & 70 fX'}J 
38¢DX25MHZ(:(21 
3860X))MHZfX2) 
366SJ.16MHZIX31 
JBOSX 20 UHl IK.31 
JBOSX2.SN.HZIX3) 
386DX 16&20{X3J 
3800.1: 25 MHZ [KJI 
JBODXJ)MHZ IXll 

-(le.,i..\4BoSl.C7 SQl.IJU) 
(T C210/A0Mllj 
ISM-StC2 25/SOMHZ) 
f, f.M.SlC2 33/60MHZJ 
(TISll710/A0MllZJ 
(TlSX.1715/.SOMHZ) 
(IBM 8 UGHTNIN:.-JJ/661 
(IBM 8 l1Gi fl f\.1N::> 1O/A8J 
{'BM 8 llGHIN!NJ.10/00) 
(1 8M 8 UGHT N!N:;.25/751 
(IBM 8 llGtHl"o N-'.; 70/60) 
(IBM 8 llCtHNING.25/75) 
(;SM 8 LICH ININQ.)J / 9Q) 

'92 
5136 
5198 
5318 
ma 
1'48 
1298 
sm 
14 18 
1418 
1498 
'398 
1478 
1698 

FLOPPY DRIVES 

LIQ u lDATIO NS 
360K l/2HT(5·1/ 4 ") 
I 2 MB l /2 HT (5-l/4• 
720K l /2 H1 {3 l /2") 
1.44 (3·I12·1 

S24 
SJ9 
$1 9 
$39 

D·RAM CHIPS 
DES<m>llON 120NS ICONS SONS 70NS 
64X .d S2 25 12 .1 5 1295 
256X I 51 85 12 40 1300 13 15 
2S6X4 15 45 1595 $0 45 
1MEGX 1 s.: 40 I• 90 1575 16 45 
IMEGX4 12600 12900 
256Xl6WAM(VJEI 5,900 
256Xl6Vl!AMICASI 13900 

6CNi 

13 20 
1695 
16 75 

13400 
$5000 
$4900 

MEMORY BOARDS 
BOCA AT PLUS 

l08HMIMORY80ARO ro;i7ao 380 
OK · Sl4.00 2.MlO · SU0.00 

.&MEG . s231.00 8MIO. $391.00 

BOCARAM/2 PLUS 
foiPS/2 2ioBM81vm lMf GSIW.'15 ) 

lMB-$198 41M-$261 IH&-S438 

2-SMBFORPS/250&60, 
2Ma Sl19, 4MllS l l8, IMIS341 

···········-······
: SIMM
I I 

: MODULES : 
I I 

· 

I CALL FOR CURRENT PRICES I 
I I 
I 30 PIN SIMM MODULES I 

Dl5CJIPOON 1aM5 u,g 10'«5 ecNS ~ CNS I 
:l'56X9 $9 $! 2 $1 5 S1 7 I 

:~~x:o S34 ~;~ ~ t:~ ~ ~
dMEGXQ Sl19 SIJ <I $148 I 
16MEGX9j30CHIP) 5668 I 

7 2 PIN SIMM MODULES 
.Sl1XJ62MlG 
106.tM..~ 
/IC16S.W.G 
4.0616.MEG 
BJ.J631M£G 
10X3o t..W!G 

178 
S145 
IJ02 
ma 

~ S98 
$15.t Sl99 
SJO? U 78 
use Sti lB 

S117S S1 27S 
S169S S1795 

I 
I 
I 
I 
I 
I 
I 

WE HAVE THE GUARANTEED I 
LOWEST PRICES CALLI I 

···-···----------·· ••••••••••••••••••• a~·'°"a.ieo 

CACHE 

· 

MEMORY 
8KX8 
32XB 
64x l 
64x4 
16x4 
128x8 

12ns 

14.00 

1Sns 
4.95 
7.95 

10.95 
10.00 
6.95 

Dis 2Sns 
4.45 3_95 
6.75 6.55 
6.05 5.95 
5.95 4.95 
5.45 4_95 

34.00 27.00 

IBM PS/2 Memory 
MODIL ••. ••••••••• ••• ••••••••••••••• MIMOIT •• PAltT# PltlCI 
.W.!U'A[,.,.,P',••386_H,,1Jln lM. 
Sct.,.1nJ8o(namoJ..!,I N/A 193 

N/1. SJ28 
AMSRAf"""P'•M A80, H~rdla A8e 
$o.. ...!QABO!o!ll'l\Od.i1,I .:t.'6 NI A. 5 178 

1.WS N/A S6oL8 
f')/IOl'CJJ8o/S.(p111 1 1NO 92f9935 t88 

u.'6 Q1f9tfl-1 Sll8 
P.>/ noneo nn!o Acitifl!.td 1..on!!o 517': Xf.5348 us 

1ua 30F5.3¢0 sea 
P.i/?JSSt lS AOS..: IOfOl 06' t:>t ~!rdo.t50600 } A.>::011 
).l.f)077 502 s~~ e~s~ P70 !.!IS 05tSKSlat>on 
1;0& 130 lt..ofi o.OOoOl $.)') 

2"-S o.t!.>0604 Se.& 
2-SM.!I JAQn..59 $1Q8 
'Jle.MD~ Sl6il 

P)/1 Coor•M.l90nt £'"""''°''At ,.,..., "'Odeh , 43 •"" & i>!>f'1oi..-,., 
ol"'Ode<'" ' '"P'( ,. -•1 ~ 00'9'2QO S17A 

10/'olil ou9101 ssoa 
P)/2 70 A21. A.Ol &71 . llOI _PS f1 c,.... ,.,i.o,., (ue111.al& f 1pen 
rrodel1 . 11 _. 13& • 1A PS/Vol"'"°'"'C ·· -ie11Na04500QJ SJ'J 

2HO 64.500::e S89 
Pi./235SK IS • OSJC SSSUS_65SX Mo'il 34i'10l3 5168 
PS/290JCPQS)P P751J'a·•1I 3b57!a'~7o.n.PS/1Pra7123 

2>.'6 o.£50901 SSS 
P)200 OS :t!' PIS [Pou)~ SI lo jP'S/ I Con.\11!1cr• h_."°1 E~PH' 
a ll oll&dA PS/1Pro'1 11J ~ S/6000 .v.;t; 6-l50118 5 17.t 

&YB OJ.SO I~ UJ8 
P)7/1BSl.lS.AOSx fW6 Oo1!1()12Q SJ.la 
PS? 1c-10.-.d80t 2CM.B 6-150005 52'01 

31 &11 bCAlDS 2-IJ..•Jd Jd'J077 sn.s 
31 SIT BCOCS .i I~ J.11301 I 1.318 

P)/180J,,?I A.JI A6l .t.'.'6 ~1060 s1ea 
P)/1800A1 1"'6 bC.o37~ 518 
lJSnSOH!.J11.1"}1.J11.08 16 1 iH6 ~ 50.& 
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It's fast. It's small. It's reliable. It's incredibly compatible. 
Backpack is the best selling parallel port tape drive 
on the market. We'd like to tell you why. 

With Backpack, tape backup is quick and simple. 
Just plug it into your printer· port and it's ready to 
use. No hardware conflicts. no slots required. One 
model fits all IBM PCs. compatibles and portables, 
regardless of CPU speed. 

Backpack can store up to 250MB on a tape using 
data compression, is completely QIC80 compatible, 
and r·eads QIC40 tapes. With its compact size 

and I Mbps transfer rate, Backpack is the smal lest 
and fastest parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, hard drive, and diskette Backpack 
drives are also available. Cal l today for ordering 
information and a dealer nearest you. 

Telephone 815 .756.3411 FAX 815.756.2928 

Mic:roSolutions 132 West Lincoln Highway DeKalb. IL 60115 

Call toll free: 800-295-1214 
Circle 172 on Inquiry Card (RESELLERS: 173). 



Surptjsed? · · 
You shouldn't be. After all, Corollary built the world's first multiprocessor PC and developed the first 
sb,riink-wr-apped muJtiprocessor operating system,.SCO MPX. And we invented the C-bus®architecture, · 

· the multiprocessor system bus used in 7 5 % of the installed SCO MPX systems. 
..........._., ....,... ~ow, Corollary Js introducihg a new multiprocessor standard, C-bus®II. 

Licensed by over a half-dozen major system manufacturers, C-bus II offers 
greater performance and memory addressability. 

Corollary's muJtiprocessor Pentium™chip systems are available from our 
extensive value-added distributor network. This open systems approach enables 
you to order systems "custom-built" 
for yow; application. CO I OLLA y

Remember, real multiprocessor 
computers all have one thing 2802 Kelvin, Irvine, CA 92714
in common - Corollary. 800-338-4020 Fax 714-250-4043 In Europe +32·3·825·37-94 

BRAZIL +55·21 -445-2727, CZECHOSLOVAKIA +42·2·311 ·8885, GERMANY +49·6214-108-168, +49·21 1·50·840, HUNGARY +36-1-116·9450, ITALY +39·75·500·4625, 

JAMAICA + 1 ·809-929-7395, NORWAY +47·55·299-680, POLAND +48-2·642·5262, RUSSIA +70·95·216·4656, +7·812-218-0450, SAUDI ARABIA +966·1·477 -1650 


SOUTH AFRICA +27-11 -804-3772, SPAIN +34·1 ·467-8210. TAIWAN +886·2·717·4518, UNITED ARAB EMIRATES +971-4-221-338 


© 1994 Corollary, Inc. All trademarks and copyrights acknowledged. 

Circle 182 on Inquiry Card (RESELLERS; 183). 



Printer Port Connections Are 

The New Tools Of The Trade. 


nee you di cO\·er just !low ca y ii is Lo 

install a backpack CD-Rm I clrivc to your 

compuLcr. you' ll never be inconvenicncecl 

by conventiona l installation meLilods aga in . Just plug 

backpack in Lo your computer and you're ready to go. 

No in1crfacc cards. lia rclwarc conrlicLs or· expa 11sion 

slots requi red. l3cca11sc or ils unique printer porL 

intcrracc. backpack fits all IB~ I PC compa tibles and 

portables regardless of CPU speed. In addition. a builL

in auclio circui t wilh IJoLll headpllonc and line outpuL 

jacks allows ror conneclion of sound ca rdsor I li-l"i. 

You can rnn thousands of your favorite mullimcdia 

programsand view Kodak™ Photo CDs too. wiU1 

CD-ROM l)ackpack. Compact ancl vcr ·a tilc. you can 

expect backpack to go wherever yougo, bringing wi th 

you thewea lll1 or information CD-ROM storage makes 

possible. Printer pa s-througl1is included. Tapedrive, 

hard drive and diskette backpack clrives are also avail

alJle. Ca ll today l'or ordering 

information 

and a dealer 

nearest 

yo u. 

CD-ROM Drive 

Micra5alutian5 
I :12 \\. Linco ln I l11y. Lll'Ka!IJ. Il linois GOl 15 Telephone 815. 7:ili.:l4 I 1 Fax 815. 756.2928 


Ca ll Toll rree 800.295. 121 4 


Clrcle 1 7 4 on Inquiry Card (RESELLERS: 175). 
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AutoBoot CommanderTM 

• Supports all 100% IBM compatible computers 

• New KeyScan TM feature for keyboard-controlled scanning 

Built-in support for both PS/2-style and serial mice ....... 

' 

• 	 Add a second control center up to 150 feet away 

• 	 AutoBoot™ feature boots computers without 
operator intervention 

• Each unit controls from 2 to 8 PCs; 
cascade up to 12 units 

For Macintosh support, ask 

about our new Mediator™ for Macintosh! 


Cybex Corporation 
4912 Research Dr ive • Huntsville , AL 35805 USA lCcYBEX™(205) 430-4000 •FAX (205) 430-4030 

IBM Is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. 


Dealer Program Avallable · Made In USA 
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STANDARD! 
• 100% GUARANTEED 

l\lcmory G uarnntced • 100 % 
Compatible in form, li t & function 

• 	 LIFETIME WARRANTY 
O n a ll Paragon Memory Products 

• EASY TO INSTALL 
All prod ucts user insta llable, 
insta lla tion instructions included 
with most memory products 

• 	 FREE SUPPORT 
Free technical support & direct dial 
lines for immedia te rcs11onse 

• 	 SPECIAL PRICING 
Government & educ:1tional pr icing, 
specia l volume pr ici ng 

• PLUS ••• 
Overnight dcli \'Cr)' arnilablc 
No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 

DON•T SETTLE 
FOR LESS! 

TOLL FREE FROM USA & CANADA 

f:i•I•:i f.j:§!! :tgtJ 
INTERNATIONAL ORDERS 

BUSINESS HOURS: 

Monday - Friday, 7am·5pm, P.SJ, 

Saturday, 9am-3pm, Orders Only 


MAIL OR FAX ORDERS TO: 

First Source International, Inc. 


7 Journey • Aliso Viejo, CA 92656 

Compuserve Address: 75151,2421 
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Industrial-Strength RAID 

from lllDPT 

~Award-winning, fully-integrated RAID controllers 

and storage subsystems ready to run out of the box. 
- ~ Three hlgh-perfomiance models c:>-- --1 Flexible storage options. 

SlllRlll to choose from. ·Up to 12.6 GB per cabinet 
C11b111ers · !&\, El A:uxl PCI · Oloo;e from TOll'Cr or 

Personal Storage cabinet 
Smlll1R.\ID sull!.)'SIC!lt · Hot swap dm'CS, p011'C1' supplies 

· Tcmpcmlurc :u1d 1olt:tge monilOI' of and fans 
server cabinet · TempcrJturc and 1'oit:tge monltortng 

· Add-on modules foc support of up ·Arra)s can sp:111 any number of 
10 21 SCSI dc\iccs cabincl5 

•Use 11iu1 your dm'CS, or 11iu1 DPl's 

_., Storage Manager sonware sets anew 
standanl for storage management! 
• E.1'>')' R.\10 setup and maintenance 
· On·line diagnooiics and llO load :utaljsis 
· llelicc discol'CI')' and im"Cntory 
· Optional communications packll!.oe for 
remote monitoring and maintenance 

· El'C11t IO!®ng and broadcasling. 
1ia terminal, pager or f.rl 

The leader in high-perfomrnnce SCSI technology introduces a new line of powe1ful RAID controllers and subsystems - SmartRAID from DPT. 

Start with DPT's award-winningcachingand Ri\ID capabilities built into our SmartRi\ID controllers. Use tllem wiili any hard drive to build 

Ri\ID 0, I and 5 arrays, or use them with fullyECG-protected SmartRi\ID cabinets and drives for increased fault-tolerance and ease-of-use. 


DPT Storage Manager software, included witl1 all controllers, makes Ri\ID setup and maintenance as simple as point-and-click. 


1-800-322-4378 

Call today for more information about Smart&\ID and other high-perfonnance SCSI products from DPT 

Finalist 
Net'MJ-e••~mll~tlCllID'l: 
Tested end \li'J>.'t~NT 

""'"""•d C\MP.llllll Circle 166 on Inquiry Card (RESELLERS: 167). 

Distributed Processing Technology · 140 C.'mdace Dri1c, Maithuu~ FL 32751· USA · Phone (407)830-5522 · Salesfax (407)260-6690 · Fi\X (407)260-5366 

http:packll!.oe


FACTORY NEW 1· S YEAR WARRANT! 
STll'lA 200M:B 15~~ s H"HH Kl £ ma 
5Tl l9 1A 2&:!rJB 1 5~,s 3 ~ ·Hn IO l IM 
S!l391 A 3111l8 ll\~S H" 1' 10E 1M 
STH91A ~x·it: u~s 3s·· IO£ ~ 
51~~ ~l ~ 'l3 12U'S B.. ()f t::i 
5Tll2~> 1C>f:E 3\15 3~ • IX Si 
SU~001 35;3 ll YS 5?S'fli st SI 2 Ill& 
Sfl12001' 1CSC.S OS'llS H ·• Fn: SCSi-2 UI 
Sl!l!iS'jt{ 16366 o.! \I S 3~-lii hs:SCSl-2 II~ 
STlmOh 2.UG9 Gt"S J5'1lt! Frn SCSl-2 121t 
5111950 '1 HG3 ilt 'lS fn!SCSl-2 1m 
S T !NOO~ 2.lGS ~"' s ru;SCSl·2 !CH 
mmo~ J 2G3 09'~ 5 Fu1 SCSI 2 1015 
srnHO"I 4iGB 0S"l 3 fnlSCS l·2 2211 
ST!19\10'1 1.~B ~!.IS LPJr ful SCSI 2 1017 
H\2400'1 l.1G£ ~·~:. 35" h1l SCS I 2 1m 
swct~" 9065 1 1u~s rn 1n1srn2 w 
SCS~URRACUDA 
• 720lll11'11 AlfD 1121l 8UffEI 1WES 111EU lltE 
FISTISI NON llUIE SCSI DRlm ON lltE um 
St11S:.C'I lEGS c.ws 35' rmsC51·2 Sl1t5 
Si125SC•i 2 1GS Catts n· fulstS!:I 1211 
STlS l ~ ~?GS 03MS JS' hi!SCS/·2 2111 

11d1 i 1 g 1 q 1 1 a 1 1 •I~ 
FACTORY NEW· 2 FULL WARRANT! 
DISK DRIVES FDR POWER USERS 
OiP l101 1Cafi 951.!S 35· SCSl·l1 
0)PJ2 10 2 lG~ 9SUS 35· SCSI n 
Di~JCI? JSGS WlS :i2s· SCSlll 
o;~].~ 35G3 12\IS 525' SCSln 

PStl 50, 5CIZ, ID. 71, ID. P7D, 55SX 
lZS MB ISMS 10£ 
20()!.18 ISMS tD t 
~ WMS 1jMS 10!. 
540Mi! 1?L!S 10! 
SU~l3 121.!S SCSI 
I ?G3 12US SCSI 
IBM IXTERHAI. SCSI DRIYES/ADD St5CI 
MICIWCIWINEl COHTROUER 
!O E 165 SCS l·2 
PStl INTIRHAI. DRIYE ms 
2101.lf! 
4201.1e 
540M8 

JS4.M3 
SW.B 

"'"' 1052M8 
20W.18 
~250'-IB 
2701,lij 
364MS 
521M !I 
728M8 
lCSWB 

30·8086,30..236.25·803625·28& 

121.lS 
12US 
12MS 
86MS 
HMS 
!IMS 
llMS 
IWS 
12US 
IWS 
a.6MS 

rm 
311 
419 

SCSI 
SCS I 
SCS I 
SCSI 
SCS I 
SCSI 
ID E 
IDE 
!Of 
!OE 
ICE 

l~f~f .~ '. i : f,~tf!!!lll 

ST91t5AG 
STSISIJAG 
ST92J5AG 
ST9J85AG 
ST9SSOAG 
ST96SSAG 

TOSHIBA 

m i.a !DE 
3'0Ma llE 
S~\il Ill. 

~seagate 
12!M8 ' 6MS 
12!J.1e ·&Ms 
210M B ·6MS 
J40M8 '6MS 
4SSM8 ·oMs ~l 
520.18 ' 6MS (~ 1 

Quantum"· 

INTEL &0 m -1 ; 11111a " Wllfll·ll ll•Kl 75 CYRIX U$17SJ ll1611Hl " ltl1-JOIGM!lZ .. lH7·lllJ1111Z ,. 
IOl79!KZ "' aii1m1a'«HZ " Wl71JJUnNHZ " 13t57UI·ll ltHKl Sf USUSlZlmllKZ " 2GIH21211Hl " 3"7-41~:l11Hl ll 
lllJ1·2 U!'.!!2 m Ml!7Wlmta: " llJ.IJOHSnM~ 15 lll:ITUHIHllKZ !.J """"'"""' " .Wf'Mtzt!OO. .. lSl7Il·11 1111Kl " 1Zl7· llt&IU " SSJSl'SJ 11 IUl!Z 7! tl1171DUJJU.~ i1 mumnzsatxz u 1zsim " Jcuu nm 5l lSlllHDiG.W " lcr:JHUl.'fZ " tlJUSJ.:~ttKZ 71 UU?SJ15 '" l317DJ·ll llliU " llT JOfHD~Jl!IZ 51 nr:sus2!SKZ " t.m7-!lll lU " IOll1'!H5Z5MZ " LlCl1lll4lJ&Ollf2 H liTI-11.IW II 00-HZSllAZ " lUJll -lllDKl " 

1u~· 1UJ1 • · l;n''HI 
"'"'TEAC .,
1 2MB . . . . 
OUJ.l flOPPY '-'" ! U 

3Xtl PEnSONAL EXTERNAL $~ .':! 
3X! l'ITTRNAliEXTE Rr.IAl J75 
.tXU:t OU.IJ>Sl"UO . c.·3 

PLEXTOR 
3302,urr~ . · w 
5028 WliUT. ClJAD SPfEO .; ·~f 

TOSHIBA 
J.4018 INT.'J40IE EXT. OOL SPE ED... s, ·J 
3501 WT/EXT. QUAD SPUD J ;~ : ~· 

CHINON 
ill OCAB..E SPEEO W/SCS! Ul'ltfR1iAL s. 

WITH SCSI INT!Rf;.c;E lllTERNA!. 
535 OCUB ..E SPE.£0 Wl'SCSI I EXTtR 'IAl 

'MTH SCSI L'ITTRfl.CE CXTERtlAI.. 

111nI·]E-0 ii 
--------- ·

0662S12W 105GB 86'-IS LPJS Si b! 
0664W 2 04GB 9MS 35 ~ .1 
0664E SH 4.2SG9 11 MS Ai 

&)>seagate 

J50 
II 
t.l 
t.l 
20 
50 
50 
50 

... 50 
UXI 

1130 s.BitW/$Sll'IORKS. . ....... H· 
T348 Parailt!floftroSCSIP'11Js ...-... ..1 4] 
T358 Parale!Pot"tloSCStP\JsEnnr.c ...._. 

DTC 
22i6\l()f;f00'1P·IS.1G .. 
2277\t'vt·&:t~DE{lbiDl6 M3) 
lllOPC PC\'DE 
2230Cll'f0t1P/25'1G 
22'90EtS.\llE32-8t! 

COLORADO 
MEMORY SYSfEMS 

250\18 COJUMBO 2SO S. ~ 
!(j<ter 2501.«9 COJT20 
2120 CARTS SNG 15p,; 
2120 CARTS 080 SN:i1SPK 

Ct::.:N:ER 

ID 'f«JngDAT. 
Para' ·t1?o111ACO 
3100 20GBTAPE Tmumo:T 
3200 4 &G81AP£TmltjT[Xl 

14 J.IOOOr 4 3GB TA?E TA.PE UiTr'EXi 

•Grapl'lj le ISA IMS HG210 ................~ ·· ~ 
Graphlle PoworlSA 1UB PGJ.'O.... . ,! ? 
Gra:twl e PcwerVlB IMB PG610 
Grapl'r1e ?cu.'et ISA 2M8 PG.t20 
Gtaphle PowervtS 2M3 PG720 ........ ·-
[)ynan)".e P't:M-«2MB IS AN LB .•.. ....._ :._~ 
Graphle Powe: PCI U.1&'2M 9 .. - 1 ::. 

INTil DVE1 DRIVE UPGRADES 
'860X.SX.'"2CV2:5 *'lh 00 SOCKET ----a~
'860XJSXJ:J..nOOSOCXET ·-· ___ )1; 

Slelfth24Vl81M8 __ . 
'8WXISX25wt"oJIOOSOCKET --·· . 

i9 ~XISX.J:JdOJIOOSOCKEl - •. 

Steafth Pio VLB 1'18............ 
518.lllh Pio VLB 2MB·--····· ..... :• 
VrperVl82MB ........... •I 
Sptedstat Pro VLB ............................ 1r~i 
SIOJlth32VLB2MB ....... :•t •J 
Sloalth 32 2MB PC I , :>111 
Stc.tlttl 64 VLB 2M9 .......................... :.i:'') 
Stnlth &: PCI 2M8 ........J...'Y 
V()er PCI 2MB ..... 

~r~:~ 
lVl 10 .1M6 ISA/Vl8 ... 
LVL 11,2M81SAIVL.8 ...- .. ... .... , 
LVL 12 3M8 ISA'VLB 
LVL 14, 4MB ISANLB 
GXE64 PCI 1MB/'2MB ................... 11 
GXE64 VLB IMMMB . . ..1 ;<· 
GXE64 Pro PCI ... 

Al
c:=:2:C) 

Graphcs. Wl:;n)erVLB 11.!B . 
Grni;ha Pro TIJltlo 2UB VLB 
Gr4')hle:s Pro Turbo 2MB PO 
Graphics U'tra Pro 2M8 VL8 
Graphe:S Ullra Pro PO 2MB 

BOC~ 
ii#llllM MI H 

Voyagor IMS Vl·Bus ...... ....... ....... . 

=1~~VGA. 1i.tB -

Cyrix 
CYRii 388 TD •H UPGRADES 
386SX·16 20systems U!e Cx486Rl2-40 ..$(.:~ 
3860X·l620 S)"$IOm.$ use Cx486Rt2-3.1 .... 2~ 
3860X-20 20 S)'1kms ~ C1486Rr2-'0 ... 2~ 
386DX·25 25 ~$'Tl$ IM C1486RJ2-50.... ~'3'? 
3660X.J3 33 sy\larns UH C•:86Rll2-66 -~'· 

.:&SCPU.•.. 
P-<OCPU 
P-66 CPU 
p.go__ 

... s·:

11:4}',:t.t\1·a l 
FOCUS 2001 W/COVEA ......................540 
FOCUS 7000 KEYTRACK................. .5°4 
FOCUS 8000 W/CALC . . .. :..3 
FOCUS oo:x> PRG ............../, ~ 

Circle 179 on Inquiry Card. 
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Watch your productiviN10AR/ 

With VM/386 version 3.1 you will reach new heights in productivity. VM/386 
is an multiple award winning Multiuser/Multitasking DOS product that allows a 
single host 386/486/Pentium PC host to act as a tru Multiuser and/or 
MultiTasking server. The SingleUser version allows the host PC to run multiple 
applications at th same time. The user has comp! te control over their 
operating environment. Since YM/386 version 3.1 supports Windovvs 3.1 and 
DPMI programs it also supports standard DOS applications. You may run 
windows in one session while running a DOS communications program in 
another session. 

Lncluded free with all versions of VM/386 is Netpak which allows all sessions 
access to Novell, other networks, CD-ROMs, and other devices. 

The Multiuser version includes all of the capabilities of Single User and 
enables up to 32 us rs to share a single host PC. The users can be local or 
remote, serial terminals, graphic stations, or PC's all sl1aring the processing 
power and peripherals of the host computer. Applications can run up to Io 
times faster than on a Local Area Network. Other features include: 

• Remme Management • ses MS/PC DOS • Low Cost 
• 	 True MultiTasking for all • Pree Terminal Emulator • Printer Sharing 


users with multiuser version • Hard Disk Sharing 

• No hard disk reformatting • Increased performance • Modem;Fax Sharing 
• Simple Installation • Connectivity support • CD-ROM Sharing 
• 	 Local or Remote • Low Maintenance • Other Peripheral Sharing 

capabilities 

With more than tens of thousands of installations world wide VM/386 has 
become a market leader in Multitasking/Multiuser solutions. Applications 
include: process control, manufacturing control, Retail Point of Sale, 
Accounting, Wordprocessing, Database, Bulleton Boards, Automotive, Video 
Store, Restaurant, Software Development, Insurance, Medical, Dental Office, 
General Business, Remote Access, and many more. For more information on 
YM/386 or the dealer nearest you please contact us at: 

IGC, Inc. Phone(708)364-9200 
1 80 Crossen Avenue U.S. Sales (800) 866-5597 
Elk Grove Village, IL 60007 Fax(708)593-2790 11c U.S.A. 	 BBS(708)593-2789 

Circle 186 on Inquiry Card (RESELLERS: 187). 



BRAND NAMES· 

HEW RELEASE IBM LOW PRICES 
Nolebooks 

comPAa 
IBM PC 300 SERIES . .. . . . . . . . . . . . . . . . . . .. CALL LE'" DER: 
500MH·1 00MHZ PROCESSORS. vib to pci 64-Blt video. J'1 

LTE Ute 4/40C &4/t 70MB .. . . . . . . . . .. ... 2999 
LTE Lile 4140CX MHz 1i0/340MB . . . . . . . . . 3650 

multimedia models. S/Nr.-E 1983IBM PC 700 SERIES . .... ..... . .... CALL ia.i, . ; LTE Li te 4n5 MHz with 340MB DISK ....... . •••.. .. ... . 5399 
LTE Ute 4n5 MHzwith 510MB DISK ... . ....... •.. ....... 5899 
Prollnea Mini Tower Serles 

90MHZ·1 00MHz proce ssors. with ISA CR PCI OR MCA 
architeclure. 2mb 64-blt Video ca rd , Business Aud lon. Plug & P~y. We \!XPOrt '!'Ith lnterna~ional Warranty 
IBM PCl SERVER 500 .... ........ ... ... .... . . .... CALL i.---  -----1 
90MHZ processors . non array or array models.Wide SCSI or 
Wide Array SCSI controllers. CO ram dlives, 22 drive bays! HEWLETT PACKARD 
THINKPAO755C .............. . . ...... ...... . ... CALL HP 1200C .. ... 

HP 1200 Clps .. 
1299 

Prolinea DX2150 41340MBl525MB . . . . . . . . . . . . . . . . . . . .... call 
Prolinea OX2168 41340MBl525MB ....... ..•.• ••.. . .•.. ... call 
COMPAC DESKPRO Ser ies 
Deskpro XL l/SOM 81270MB .. . . . . . . . . . . . . . . . . .. ...... . callTHINKPAO 755CS ............................... CALL . call 

. . 889 

. . 639 

Deskpro XL 4166M Bl535MB . . . . . . . . . .......... callTHIN KPAO755CF .................. .. ........... CALL 
ScanJet llcx.. . Deskpro XL 5/60M &5/66 81525MB . . . . .... callTHINK PAO 755CO . . . .. . ... CALL 

COST EFFECTIVE SERVERSAll PS/2 COMPUTERS &PS/2 SERVER are also available 

THINKPAD 360CS 
4MB , 1.44 mb floppy 

passive display 
170MB .... . ... .... . .. $2499 

THINKPAD 
510CS 

4MB passive display
$1690 

HEWLETT PACKARD NETBOOK 
OMNI BOOK 600 C 50MHz 4/250MB S2699 
OMNI BOOK 600 C75MHz save 

MEMORY& DRIVES 
FOR IBM , COMPAQ , TOSHA, HP 

Desktop/tower 

HP 4L .. . .. . 
HP4PI . . .... . . 915 
HP COLOR LASER 
PRINTER . . ........ • . CALL 
• qty discounts 

NOTEBOOK 
Toshiba 

1910C 486SX/4/200MB . .. .. .. .. .. .. .. .. .. . stock 
T1960CT 4860X2150 4/200MB/340MB . . . . . . . . . . . . . ... ... save 
T2400 series . . . . . . . . . . . . . . . . . . . . . . . . . . . special. . . .. stock 

Pr osignla VS DX2166 Model 1 . . . . . . . ............ call 
Prosignia VS DX 2166 scsi 535MB/1GB .......... . .. ... . ... call 
Pr osign1a VS OX2166 scsi 535fJBl1GB . .. .... . .....•. . ... call 
Powerful Servers 
Proliart 100C . . . . . . . . . . . . . . . . . ....... . .. call 
Proliar.t 200G . . . . . . . . . . . . . . . . . . . . . . . . .. call 
Prol lant 400G . . . . . . . . . . . . . . . . . .... call 
PROLIANTRhCK MOUNTSER IES . . . . . . . . . . . . . . . . . SPECIAL 

T4800 SERIES 75MH zSYSTEMS . . . . . ................ call liliW!ljjjjjllill 
T4900 SERIESL. . . . . . . . . . . . . . . . . . . . . . . . . ..... ... ..... call 
Also carry NEC, Epson, AST, ALA 

4M8/BMBl16MB . . . .. ..... . ............ 651399/645 COMPAQ CONTURA 
400c & 400cx 

OX2/40MHZ. 4MB. 250 MB disk RAM. DOS. 

COMPAQ PROSIGNIA 
SERVER 

COMPAQ 
PROLINEA 

DX2/66 CDSNotebooks 
4M8/8MBl16MB . . . . . . . . . .......... . ..... 220/420/S40 60MHz 32-bit netflex con1roller, 

32-bi1 fast scsi con troller. compaq 
fast double speed cd rem drive 

MID TOWER CASE.4MB RAM . 420M B 
HARD DISK, 1.44MB FLOPPY DR IVE . 

HARD DRIVE FOR NOTEBOOKS WlflOOWS. pcmcia. TABWOR KS. DU<h In mouse 

4M8/8MB/16MB . . . ... .. . . ........ .. 29913991552 Passive color ....$2450 

PENTIUM 90 MHZ 
90 MHZ INTEL BOARD & CPU , 1.444MB 
floppy drive, Orchid 64-BIT PCI 2MB Video 
card , double speed cd rem sound card, 
speakers, 540 MB HARD DISK , DOS . 
WINDOWS, MOUSE. 

$2199 

Active color .....$3150 

COMPAQ PROLINEA 
4/33s 

4MB RAM.DDS, WINDOWS. MOUSE. 
TAB WORK 

270MB . .... . . . $1099 
420MB . ...•.. .$1199 

$4150 

COMPAQ PROLINEA 4/66 

4MB RAM. 420MB HARD DISK. 
DOS. WINDOWS, MOUSE , TAB WORK 

$1499 

DOS, WINDOWS . MOUSE TAB 
WORKS , DOUBLE SPEED CD ROM 
DR IVE . SPEAKERS. MICROPHONE . 
CD ROM SOFTWAR ETITLES , 14.4 
FAX MODEM. COM PAQ 14" SVGA 
MONITOR .28 1D24X768. THREE 

YEAR WARRANTY 

$1899 

WE AOAPTEC CALCOMP INTEL CREATIVE LABS HAYES MOUNTAIN LOGITECH EXABYTE PINNACLE AST 
STOCK: BOCA CITIZEN EPSOM MAYNARD KINGSTON HOUSTON KODAK FUJITSU NEC 

MODEMS 
14.4 FAX MODEM .. . ... . .. .... ...75 
282.8 FAX MODEM (INT) . ..... . ..save 
U.S. ROBOTICS14.4 FAX MODEM ...125 
U.S . ROBOTICS 28.8 INT FAX MODEM .235 
Megahertz 14.4 pcmcia ..... . . .. ..220 

HP TONER CARTRIDGE 

4P/4 . . .. 951102 3SU4SL ......... . .. 115 
41/4p .. . . .... 63163 Oeskjet black . . . ..... 22 
Deskjet color . . . 27 

HP NETSERVER 
NETSERVER LC 5/60 MLD 1 ...$3850 
NETSERVER LF 5/60 MDL 1 .. . . $4299 
NETSERVER LM 5/60 MDL 1 .. .$4799 
HP VECTRA 5/90 8/540MB . . ..$3599 

MULTl MEDIA ITEMS 
DIGITAL 3X (ki t) .... ... . . $670 
Fusion cCD kit . ........ . .$210 
Edutainment kit . ....... ..$422 
(42 Ssottware titles) 
MV·KIT ....... . .. . ... . . SJ25 
S Blaster 16 PRO value ... . . S75 
S Blaster 16 scsi . . . . . . .S159 
PRO Aud io spectrum .. ... ..S75 

CD-ROM DRIVES 
2X CD SONY 33A . .. . . . . . s1ss 
2X CD SONY 55s scsi .. .. .S225 
NEC 4X . . ... ...... .. _special 
PLEXTOR 4X . .. ..... ....$445 

VIDEO CARD 

Dia mond Viper 2MB PC I . . . SJ45 
Diamond Viper I/LB . ... . . . SJJO 
Sealth64 2MB vlb ... .. . ..S249 

Tape Back-Up Drives 
Colorado 
Jumbo 1201250 .. ....S99n6s 
Trakke r 120/250 ... . . . $220/354 
Power Tape 2G B ... . ....S985 
Wangtek 52511 GB (int) S560{720 
Wangtek 4GB .. . .. .....S1099 

PRINTERS 
OKI ML320/321 .... . ...$305/425 
OKI ML590/591 ........$4401585 
OKI DL410e/410 ...... ..$645/520 
OKI 810/830 . . .....•..S699nD75 
MONITORS 

NEG6FGP .... . ...•. . .. .S1999 
NEW NEG15XP ....$650 
NEW NEC17XP . . . . . ...S1240 
NEW NEC21 XP ......... .S2399 
VIEWSONIC 17E ....... . ..S725 
VIEWSONIC 15E . ... .. . ...S399 
VI EWSONIC 20 ........ . . best deal!-=-----==~---~~ ATI Turbo 2MB pci .. ... . . SJ90 

APPLE 
POWER PC 6100/60MHz.. ........ .. ..... ........ ........ . call 
POWER PC 7100/66Mhz ..... .. ....... . .. .. .............. call 
POWER PC 81 D0/80MHz ....... .. ...... ...... ..... ... .. .. . call WE WILL TRY TO BEAT ANY PRICE. 

NETWARE 3.12 
5 USER .. 
10 USER . 
25 USER .. 
50 USER . 
100 us:R . 

...special 
... .special 
...special 
. . . special 
. .special 

NETWARE 4.01 
5 USER . . . . . . . .special 
10 USER . . . . specia l 
25 USE R .special 
50 USER . . ..special 
100 USER ......special 

Special upgrade Pricing to 3.12 or 
4.01 +free software $4700.00. 

SPECIAL DEAL 
IBM SLC2/66 + math co ... ...180 

IBM BLC3/75+ math co . ..... . 225 

INTEL 90MHzcpu+ board .... . 945 

INTEL DX2/66cpu+ board .....325 

420MB DISK ...... . . .. . ... . 209 
540MB DISK . . . . . .. .. .... ..250 

1 GB FAST IDE . .......... ..505 

1GB FAST SCSI ...... . .... . 670 
call for quantity discounts 

Computerlane,nc. 
Corporate Accounts Outside California: 1-800-526-3482 
Volume Discounts Inside California: 818-884-8644 • FAX: 818-884-8253 

Welcome 7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 
Hours: Monday - Friday 9 - 6, Saturday 1 O - 5 

Compaq is a Registered Trademark al 

CompaQ. IBM is a Registered Trademark 


ol lnlernatlonal Business Machines. 

All Quoted pr1tes reflect a S~, cash dlscounl 

Visa MaslerCard and Armncan Express 


Wire Transler Also Accepted 


Prices subject to change wrthout notice. 

Circle 162 on Inquiry Card. 



Your One Stop Component &Computer Source 

Jameco Motherboards 

• Motherboards also 
available without 
CPU! Call for details 

• Diagnostic and 
operating system 
software •vallable 

• One-year warranty 
105321 80286 16MHz w/CPU ... .•••..$69.95 
115941 80386SX 40MHz w/CPU•.. ••.• 89.95 
117401 80386DX40MHz w/CPU ....•149.95 
79214 80486SX25MHz w/CPU ••. ••199.95 
116118 80486SLC 66MHz w/CPU •..•249.95 
95222 80486DX 33MHz w/CPU ••.••399.95 
95169 80486DX50MHz w/out CPU 149.95 
95231 804860X 50MHz1•i/CPU •• .• .449 .95 

Complete Line of IC's 

RAM Memory 
41371 
41398 
42251 
42219 

SIPPS 
41451 
41700 
41718 

SIMMS 
41523 
41486 
41689 
41742 
41751 
41769 

41256·100........256KBx1......$1 .85 

41 256· t20........256K8x1 •. .•...1.75 

511000P·80 ........1MBx1 ... ... .6.25 

511000P·10 ........1MBx1 .......5.95 


4t256A9A·10 ...256KBx9 ....$12.95 
42tOOOA9A·70 ....1MBx9 .. ... .47.95 
421000A9A·80 ....1MBx9 ...... 46.95 

41256A9B·80 ... 256KBx9 ....$1 4.95 
41256A9B·10 ...256KBx9 .••.. .11 .95 
421000A8B·80 .... 1MBx8 .•... .44.95 
421000A9B·60 .... tMBx9 .•• ...49 .95 
421000A9B·70 .... tMBx9 .••. .•46 .95 
421000A9B·80 .... 1MBx9 ..... .45.95 

Instant Printing Network 
• PC/ XTIAT/3861486& compatibles 
• Supports up to16 Computers and 

one parallel printer 
• Receiver connectors: Centronics 

male. AJ t l female 
• Transmitter connec tors: OB25 male, RJ11female 
• Easy 10 Install: uses telephone type cable 
111835 Receiver. 36 pin male . .... ... ... $49 .95 

111843 Transmitter. 25 pin male ........ .49 .95 


Keyboards & Keypad 

~~r

78271 32-key keypad ·RS·232 lntertace ..$59.95 
67432 101-key enhanced .. ..• ......... •. ...39 .95 
17128 101-key enhanced (Fujltsu) ..... .. .. 69 .95 

Computer Power Supplies 

• 8088180286180386 

and compat ible 


• One·year warranty 
• Expand your memory 

or enhance your graphics capibilities 
67459 VGA card ..... ... ........... ....$49.95 
104660 Super VGAcard ...... ... ... ..... 89.95 
91230 Monochrome graphics .........39.95 
101688 VESA graphics accelerator •..139.95 
112141 8MB memory card .... .... ....129.95 

Parallel Printer 
Cables and Adapter 
28695 PPC Adapter ....... .. ... ... .. .. .. .$5.95 
28716 PPC6 6' ·straight cable............3.95 
28708 PPC12 t2' ·straight cable ..........7.95 
28741 PPR6 6'· right angle cable .. .. .....5.95 

9·Pin Serial Cable 
31721 SAT6 9·pin serial cable ..•.. .......3.95 

Mitsumi Internal 
CD-ROM DriveStores up to 20 seconds of ~!!~l!!I·· 

messages for easy retrieval. 
Records messages. 
thoughts. schedules. 
addresses or any olher 

• For use wilh AT/ 
compatibles wilh 
minimum 640K RAM 

• Disk capacity: 630MB 
• Data transler rale: 

150 KB /second 
• Access time: 350 ms 
• Includes: CD· ROM dnve. inlertace card, 40·pln 

interface cable. 4-pin audio cab 'e. CD-ROM 
software and instruction manual 

Part # DescrigJl,on Price 
106569 240!fBaud internal modem ,...$29.95 
106577 2400 Baucf exter~a l riiOdem ......39.95 
114905 9600 FAX/2400 bps modem ..59 .95 
115490 eac 1.44MB 3.5' arive ........•59.95 
114884 XT/~,T paralle card .....•.. ... .,...-24.95 
116054 XT AT 2MB memory card, ... ..99 .95 
114585 AT 4MB memory card ..........109.95 
116062 x:f/AT 32MB memory card ...149.95 
112580 Lati~ 101-key ke board ........,.39.95 
116038 40 Wall owcr inverter ......,.79 .95 
116046 300 Watt power inverter ......149.95 

Portable IC Tester 
Our hand-held IC tester 1s an easy· 
to-operate. cost etlec!ive unit !hat 
includes excellen t functions. 
• Supports TIL. CMOS . DRAM 41 . 

and ORAM 44 senes 
• Size: 7"L x 3.625" 
• Oneyear warranty 

73525 Portable IC tesler.......... .. .. $139.95 


1 Socket 16K·2MB 
E(E)PROM 
Programmer 
• Programs EPROM's, 

EEPAOM's, and flash 
memories 

• Programs 16KB to 2MB 
EPAOM's 

• Menu drrven soltware 
• Full screen bulfer editor 
• Filelorrnals supported: Intel Hex. Motorola 

S Hex. Tektronix Hex. and Binary 
• 2 & 4·way Binary Ille spl itt ing programs 
• 2 & 4·way Binary file shulfler programs 
• Includes adapter card. software and manual 
• Size: TL x 5.S'W x 1.75"H • One-year warranty 
101400 1Socket16K·S t2KB ............$129.95 
78457 t Socket 16K·2MB (above) ........ 199.95 
78465 4Socket t6K·2MB Programmer ..269.95 
104651 f Socket 16K·8MB Universal ......699.95 

Floppy Disk Drives 

115810 S0800 
74384 F0235J 
40774 356KU 
17099 F055B 
17101 FD55G 
79396 S0540 

Floppy Controllers 
and 1/0 Cards 
• One·year wa rranty 
• 8088180286/80386 and 

compatible 
19895 8088 Mulli 1/0 wl floppy cntr.. ...569.95 

101311 CO·ROM Orrve .... ..................... $79.95 

External 250MB Tape Back-up 
• DOS environment supports 

OIC·40. DIC ·80 and PC ·36 
• PIN 117786 can be used wi th 

Norton Back·up or PC Tools 
Back-up 

• PIN 11 7751 rncludes easy to 
use software '------' 

117786 T~ badrup vlllhout softw·.re .•. .....$149.95 
Tape badrup wtth soltware .............199.95 

i 

JAMEl',Q"' 1355 Shoreway Road 
"-' Belmont, CA 94002-4100 

ELECTRONIC coMPONENTS FAX: 1•800•237•6948 (Domestic) 
coMPUTER PRooucrs FAX: 415•592•2503 (International) 

Everything from Electronic Consumer Products 
to one of the Largest IC Selections Available! 

Call for our neiv 1995 Catalog loday. 
VISA" 

Monr,on I @ 1995 Jameco 1/95 - Vl.P.• rBS 

notes anywhere without paper and penI rti£W1 
• Instant playback - no 'rewinding· ~ 
• Includes lour AAA batteries: optional external wall 

transformer lengthens banery Irle. (PIN 116492) 

116484 Voice Recorder ...................$79.95 
11 6492 Wall Transformer .. .. ... ..... .•.. ...9.95 

19908 2861386 Multi 110 w/ floppy cntr.• .59.95 
19596 8088 Floppy controller .....••. .... ..19.95 
19617 Floppy Disk Two-drive controller ..34.95 
19668 Floppy Disk Four-drive conlroller... 44.95 
78713 Serial card 16450 UART .... ...... ..29.95 
67053 Serial card 16550 UART ... .. .. ... ..39.95 
104678 Serial card · 4 senal port UNIX ... .69.95 
104109 1/0 Card 4 serial. 3 parallel ....... ..69.95 
105611 1/0 Card ..... ... ....... ............... .29.95 
105072 VESA IOE super 1/0 card ... ... ... ...29.95 

Conner IDE 
Hard Drives 
• One·year warranty 

113751 CFS210A 2tOMB .......•...... ..S199.95 

115764 CFS420A 426MB ................ .259.95 

93307 CFA540A 545MB ........ ..... .. ..369.95 


Silicon Valley 
IDE Disk Drive 
Adapter Cards 
• One·year warranty 

10233 ADP20 16·bil hard .............$22 .95 
10250 ADP20F 16·bit hardi floppy •.. ..... 24 .95 
10268 AOP50 S·bit hard ... .... ....... .. .54.95 
10276 AOP60 t6·bit hard w/ BIOS ... ..59.95 
10284 AOP60f 16·bit hard/floppy 

w/ BIOS .. .•.. .... .. ...... .69 .95 
741 14 AOP65F t6·brt hard/quad floppy 

drive adapter .. ...... .... .89.95 
101670 AOP90VLSuper 1/0 card (VESA)... 99.95 

Input Devices & 
Accessories 
104441 : 
• PC/XT/386/486/PS2 and 

compatible computers 
• Microsof Mouse compatible 
• One·year warranty • Weight. 1 lb. 
104441 3 Button serial mouse .....• ......$13 .95 
111860 Microsoll two·button mouse ... ...49.95 
105515 Dual port game card .... ..... ......19.95 
110015 Trackball (senal) ... ....... ..........29.95 

94641 Pocket auto pnnter switch .........17 .95 


28612MHz 
Bare-bones System 
Includes motherboard. computer case, 
power supply & keyboard 

• Intel 286 12MHz 
processor 

• 1MBRAM 
• 1.2MB (5.25") floppy disk 

drive 
• IDE hard/floppy controller - -::..-..-.: 
• Frve expansion slots 
• Two serial & one 

parallel pert 
115705 286 12MHz ....•... •....•. ...•. .•$149.95 

386 40MHz Bare-bones 
System 
Includes motherboard, 
computer case and 
power supply 
• 386DX 40MHz 

processor 
• 128KB cache memory 
• Memory expandable to 

64MB 
• One-year warranty 

114471 386DX 40MHz .........•. .•..•..$249.95 

486SX 25MHz Bare·bones 
System · 
lnc!Udes motherboard, 
case. power supply & 
keyboard 
• Intel 80486SX·25 CPU 
• Memoiy expandable io 

32MB - ~-~~~.....-.1 
• 256KB cache memory ~ -~ 
• One-year warranty 
• 1parallel. 2 serial & 2game ports 

115959 486SX25MHz.•........•.. •..•. $349.95 

Info. Super Highway Accessories 
67598 9600 baud FAX/2400 bps 

lnlernal modem .. .... ..••. ...... • $59.95 
112061 SAMS Navigating the lnternel 

Book ....•.... •. .•.......... ........•.24.95 

Monitors 
78676: 
• 0.39 mm dot pitch 
• Max. resolution: 

t024 x 768 
66 t22: 
• Low radiation 
• 0.28 mm dot pitch 
• Max. resolut ion: 1024 x768 (interlaced) 
87978 14· Amber monochrome ...... $109.95 
78676 14" Super VGA ....... ... .........269.95 
66122 14" Super VGA (low radiation) 349.95 

Cable Testers 

• Why useexpensive on·line system time to 
troub le shoot cable problems? Try these easy· 
to·use festersI 

• f t5879 does not require 9V battery; all others 
require 9VOC banery 

• Comes with zipper case 

115916: RJ l 16P6C connector. Use w/stralghl, 
reverse wiring systems. Tests: mlswire. open, 
shor t ........... ......... ....... ... ..........$29.95 

115908: RJ45 8P8C connector. Use wlslralght. 
reverse wiring systems. Tests: mlswlre, open. 
short ... ... ........ ......... ....... ... .. ... .. ..29 .95 

115895: RJ45 8P8C connector. Use w/258A, 
356A AT&T/Ethernet 10·base·T wiring systems. 
Tests: miswire. open. short ... ....... .... ..49.95 

115879: RJ45 8P8C connector. Usew/Ethcrn2t 
10·base·T, 18M !Oken ring, EIAfTIA(T568A). 
AT& T(T568B) wiring systems. Tests: 
transmission signal. status access ........49.95 

OB25·Pln Extension Cable 115887: BNC or TNC. Coax/TNC connected 
39538 25M tOM Male to male ... ..... .. .. 6.95 systems. Tesls: open. shorl ..... .... .. .. ..39.95
Call 1•800•831 •4242 to order today! 6AN~~~:~~'sr 
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Own a PC? What would 
happen if you lost all 
your data? 
Death, Taxes and Data Corruption 
+ Eventually your hard disc will crash.The floppy disc with 
your only copy of that vital contract will become corrupted. 
We live in an imperfect world and data loss is one of the 
dangers we all face . + The wrong thing to do is worry about 
your data- the right thing to do is to protect yourself from 
the inevitable. Introducing a way to cheat fate-911-Recover. 

Repairs Files Damaged 
by Other "Recovery" 
Software 

Automatic Data Recovery 

+ Some competing data recovery programs can damage files 
that could aaually be recovered. Don 't worry-if your data is 
still on the dis c, 911-Recover can get it back! + It's like hav
ing your own Data Recovery House in a box, except that you 
can do it yourself, and get your data back RIGHT NOW! 

+ 911 -Recover will automatically repair any software 

Be Prepared When Catastrophe Strikes••• Order 
your copy now! Don't wait for your hard drive or 

floppies to crash. 
structure problems on hard or floppy discs even if ••••••••• 
the disc is not accessible from the operating sys- Call: 800/864-8008 

or 818/547-0125 
Fax 818/547-0397 

System Independent  Works with 
MS DOS, Windows, Novell and O/S2. 

MICRO 2000, Inc. 

tem. + 911-Recover has a unique Disc Analyzer 
which is capable of determining the exact nature of 
any problem in your disc's partitions, master boot 
sector, volume boot sector, root directories, sub 
directories, I st and 2nd File Allocation Tables (FATs) 
and the file structures themselves. + You don't have 
to know all that technical stuff-but if you 're a 
more advanced user, 911-Recover offers some 
unique and extremely powerful features. 

II 00 E. Broadway, Su ite 30 I 
Glendale , CA 91205 

HARD DRIVES 
\la.'1or 5J OMB IDE Dnvc.......................... .... ...... .. .... ........ 5229 

~lax tor 5Jl1 ~1B IDE Dnvc....... ... ...... ... .... .... ... ...... ............. 5249 

Maxtor 420MB IDE Drive .................................... .... .. ...... .. Sl 89 

Mnxtor 340M B IDE Dm·c ............................................ ...... $169 

Wcs1crn Digna ! 420MB IDE Drive. . ..... ........... 5209 

\\'cs1cm Digi1al 540M B IDE Drive.......... ..... .... ... . . ..... S249 

Weste rn Digi tnl 730Ml3 IDE Drive ..................... ................ . SJS9 

Western Digitn l 1.0G IG ID" Drive................... .... .. ... ..... . $459 

Mie ropolis l.05GIG IDE or SCSl. ... ............... ..................... s;39 

Micropolis l.7G IG SCSI Drive .. ..... ...... ........ ............ ... ...... $899 

Jumbo JSOMB Tape Drivc.. .......... ... .. ... ... ................. .......... 5169 

Jumbo 700~ I B Tape Drive ........ .... ............. ..... ......... .. .... .... 5199 


CD-ROM DRIVES 
Sony Double Speed Drive .... . ..... .. ....................................... 5109 

Mi tsumi Double Speed Drive .... .......... .. .......... .............. ... . SI 19 

ranasonic Double Speed Drive... . . ................... 5129 

TEAC Quad (4x) Speed Drive... ... .................. .... ... S309 

Toshiba 200ms Double Speed Dri ve ... .... ....... . ..................... 5259 

To:>h ibu I 20ms Qu:id Speed Dri ve... .... Sl.t9 

Tt.:.\cl Doubk Sp<.·t:d SCSI Drive.............. ..... .. . ..... $249 

Chtnon Doubk Speed SCSI Dri ve... ... . 5259 


SOUND CARDS 
und 1llas1cr Pro Delu.ic:c.................................... . .... 569 


ound llht51cr 16 Basic ...................... ........... ............. .. ........599 

Sound Blasic r AWE-32 ... ... ................................................. $239 

Rock ~fogi c 16bit Sound (SB Pro Compal)........ ... ........ 69 

Sound r lus 16bit Sound (SB Compat j.. .......... . .... .......... ..569 


MULTIMEDIA 
Sound Olastcr Discovery 16 Mult imedia Ki l. ............... .. ..... .. $239 

/1/;fodr1 SR 16. DS CD-RO.\f J)ni~.StrrnJ SpraJ:l'n CO.ROM Sofni.urr-


TEAC Qund Multimedia Kit.. ........................... ................... $3 9 

Jnduoll't .\ 1116. TEAC .fr CD /Jrfrc>. Sur-ro .~J.l'n , CD Snfn.urt' 

MOTHER BOARDS 
.All lolher Bo:.rd s 2S6k Cache & Z IF Socket 

TY rllON 4 6DX/DX2 3VU7 ISA AM I-BI OS ............ .. ..... $89 

ASUS 486DX2/DX4 3VU7 ISA J0/72pin ra m slots ............599 

O PTI 486DX/r- s JVU7 ISA 30n 2pin ram slotS............... .. . 5259 

O l'TI rs 60 '66Mhz 2VU 4 PCl/3 ISA AMl-BI OS ...... ..... ..... $289 

INTF.L rs 60/66Mhz 3PCU4 ISA AMl -BIOS .. ... ................ . 5289 

ASUS PS4C 90Mhz 2VU 4 PCl!J ISA AM l-IJ IOS .. .... $289 

O PTI PS4C 90Mhz 2V L/4 PCl/3 ISA AM I or AWAIW ....... $3 29 

INTEL Plotnum P54C 90Mhz 3 l'Cl/4 ISA ........... .. ...... ... ... 5329 


PROCESSORS 
AMD 486-40DX .... .. $169 Intel 486·66DX2 .... ...... 52 I 9 

AM D 486·<'6DX2 .... S199 Intel 486- IOO IJX4 ....... . S499 

AM D 486-80DX2.... S239 Pentium PS 60Mhz. ......SJ99 

Pentium 1'5 66~ 1 hz... . S449 Pentium PS4C 90Mhz ... S599 


GRAPHIC CARDS 
"Wi 11 711rbo / IVir1 /loosl" AT/ Macli-64 
ATI Mach·64 VLB or PCI 2M B VRAM ................ .... ....... ..5279 

Dbmond Ste:1 l1 h -(""1 V LB/ PC I IM 0 /2 MO VRA M ....... S l 89/S299 

Di:inmn<l Stc:n lth-24 VLB IMD DRAM............ ................... 5 129 

Orchid Kcl,i n-64 VLBIPCI IMB:2MB RA M .... .......... S159/Sl99 

Trident 9400CXi VLB IMB DRAM ....... . . .$69 

S-3 hipset VLB I MB DRAM ........ .. .... ... ....... ................. ... ..569 


MEMORY 
IX9 (3-Chip) IMB 30pin SIMM ......... ......... ......... .......... ...... $39 

4X9 4MB 30pi n SIMM ............. ...... .. .... ............................ 51 49 

4MIJ 72pin SIMM ..... ......... ...... ..... ....... .. ............. .... ........ . 51 49 

8M B 72pin SIMM ...... ... . ... ... ..... .. ............ .. ................. ....... 5299 

16MB 72 pin SIM !... ..................... ....................................5499 


(800),:Jc{i~ro-5411 

ales: 7 I 8-853-7888 Fax: 7 I 8-854- I 820 


MODEMS 
• ..fl/ Modenr.t l.iJttd Are Internal 
28.8k V.FCN.32 Data/Fax Modem ... ........ .............. .... .. ... ..... 5119 

I 4.4k v.32 IJnta/Fax Modem .. .... ...... ... .................. .. .............. 569 

US Roboti cs Spon stcr 28.8k V.FC Data/Fnx Modem .. .......... S 199 

ZOOM 14.4k \'.32 Dnta/Fnx Modem .................................... 579 

"~'1ult i ~1cdin " 14.4k v.32 Drua!Fax/Voicc mai l Modcm ............ S89 


MONITORS 
Archc 14" .28 dot pi tch SVGA .. NI ........ .. ... .. ............ ... .... .. 52 19 

Archc IS" .2 dot pi tch SVGA ..Nl .... ....... .. ....... ......... .. .... ...53 19 

Oasis 14" .28 dot pitch SVGA .. Nl .......... .... ... ........... .......... 5209 

VicwSonic 15E 15" .28 dot pitch SVGA .. Nl ...... ..... ......... ... . 5369 

ViewSonic 15 15" .28 dot pitch SVGA Nl... .... .................... 5459 


CONTROLLERS 
VLB 2 IDE Drive Mult i 1/0 Controller ....... ........ . ....... ..... ...... Sl9 

\/LB 4 IDE Drive Multi 1/0 Controlle r........ ...... . ............. $39 

Super \/Lil Enhnnced IDE Multi 1/0 Controller............. ........ $69 

VLIJ SCSl2. IDE, Multi 1/0....... ... .................................... $149 

Fu1urc Do mni n 8 bi t SCSI:? Co ntrollcr ........... ... ...... .... ........... S49 


CCESSORIES 
l.44MB/l.2MB Combo Floppy Drive .... .... ................. .... ...... . 599 

1..1-lMB 3.5" Floppy Orive ........................... .... ...... ..... .......... 539 

l.2MB 5.2S" Floppy Drivc ........ ...... ......... ....... .. ....... .... .... .. .. . $49 

101-key Enchnnced Soft Cl ick Kcyboard ................................ 5 19 

Ergo Seria l Mousc ................... ...... .... ... .......................... .. .. ... S 13 

·1icroSofi Ergo Mouse............ ..... ...... ... . ..... ........ $39 


NETWORK 
NetHftre Tc:stt•d & Appro\•(>c/ 
NE2000 Ether ct Combo Ca rd ( I OBasc-T & I OBasc-2) .... ... S35 

NE2000 E1hcrNct I 0-Basc:-T Card ... ...... .................. .......... ... 529 


Monday Thru Sunday I Oam-1 Opm 

Compustar Computers 
61A ChurchA\'c. Brooklyn. NY 112 18 
4119 
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MICROSOFT® FORTRAN 
POWERSTATION 
Develop & run Fortran programs of virtuallyany size 
& complexity with Microsoft FORTRAll PowerStotion 
family of 32-bit de velopment systems! Migrate 
Fortran code from other platforms with little or no 
modification! Get unparalleled price/performance! 

Save time in code development and maintenance using the Windows integrated 
development environment. Coll NOW to order or request oFREE Test Drive Kill 

DOS & Windows price . ... .............$339 
Windows NT price . . ....... . ..........$519 

Save 7595% of source code development. 
Mothemolicol, stolislicol, 20 and 3D grophi· 
co lsu broutines wrillen in C. Includes full online documentation with hundreds of 
copyond·posle code examples. FORTRAN libra ries also ovoiloble. 

Windows NT price .......... .. ... . ..$1,149 

RESEARCH STATION™ 
FOR 
WINDOWS™ 
Asingle framework for all types 
of electronic dototext, graph· 
ics, images, video ond voice. 
Access, combine, view ond mon· 
oge doto from many sources; 
automate routine tasks; track, 

exchange and present information in one integrated environment. 

Windows price 

Question 
Easy-louse survey software for Windows 
thot makes it eo1y to design, administer 
and analyze sur vey dato. Questionnaire 
design automatically creoles validated 
dala enlry screens. Includes comprehen· 11;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~j 

sive desuiplive ond muhivoriale statistics including correspondence analysis, 
I lests, multiple regression and eosylocuslomize graphics. Lexical analysis lets 
you process open-ended qu estions. Oisponible en version lroncaise. 

Our price . .. ......... .. ..... ....... . $595 

MICROSOFTe IMSLe 

MATH & STATS LIBRARI ES 
Complement Microsoft FORT RAN Powe rStotion with 
Microsoft IMSL malhemalical an d stalisticol 
libraries! Seam less inlerloce with FORTRAN 

Effectively manage, ana lyze, 
explore, interprel, and visualize 
you r most complex equations 
and largest dolo sels. Solve prob· 
lems, uncover ond convey more 
knowledge using integroled 
numerics, stot~tics, mothemotics 
and advanced graphics, including 20, 30, 40, anim at ion, contours, meshes, 
surfaces, overlaid plots ond much, much more. 

Windows price . . ......... . .. .... ....$969 

Explore and analyze your doto grophi· 
colly with STATlob, apowerful slolislicol 
tool for data analysis with user·friendly 
point-and-click ono~sis and interactive 
exploratory graphics. STAT/ob includes 
descriptive slolistics, factor analysis, multiple regression, cluster ing, powerful 
statistical mopping, on integrated data dictionary, flexible import/export (O +E, 
OOBC) and more. 

......................$595 

To order or for more information call 
1.800.622.3345 

ask for our free 116-page catalog with 
more than 1,750 productsl 

Resellers call l .800.622 .3340 
Se1Tech Tel: 312-486-9191 Fax: 312-486-9234 

SciTech ln ternottonol, Inc. 2525 ti . Elston Ave nue, Chicogo, ll 60647-2003 
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Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 

Here are some of the topics covered of special interest to BYTE readers: 

> 486-based transportables 
> CD-ROM drives 

> Integrated desktop applications 
> Storage subsystems 

> Client/Server technology and architecture 

DATAPRO 
~mr 

WHEN YOU NEED IT 800-329-8398 1800-FAX-TEXTJ or 609-764-2840 

RACI{. MOUNT COMPUTER SYSTEMS 

. .1- 1:I 1 ·:- ~[ ..~. I: 
. . 

RACK MOUNT ANYONE? Yfdh so lllOllY look111ikes, whom do you choose? Choose acompanyRACK MOUNT 
SERVER SYSTEM which monuloctures its own producl lines bocked by quality and ~eoce! APPRO blM!s acomplete 

A1'llilnl>le ns J>nrts or compleft' system f111e of rod moont products and customWih sysiems up to 20 slots in ISA/EISA/VESA configurations. 

APPRO INTERNATIONAL, INC . 
CA 95131 TEt 408•452•9200 

- 5464 FAX 408o4SM210 

As amonufucturai.we guarantee our customas quick loo1oroond and provide Sllp8liol ser'lice along with 
qd1y at uobeoloble !Jices. 

RACK MOUNT SYSTEMS 
• 19" Rugged chos~s with up to 

600 won P/ S 
• /,\otfie1boo1d or Bockpkme up to 20 s~~ 
• 286, 386, 486, or Pentium systems 
• Ro ck mou nt SVGA moni tor 
• Fully Assembled with 48-houi burn-in 

- CJ. • I" - . • ·• 
:. - _:· ! • & ll'. - ,- ·- ... . - ; .. ~j

l •I' _ 1. , _, 
I ~ . I . : ~ • .. ~ -- ...;.. 

41160X4-100MHZ CPU CARO 
• 4860X4 up to 1001.IHZ 
• On· OOmd VESA ·Vl Bus True Cob VGA 
• Pmsive bockploM · 3~ots to 20 ~~ 
• Also ovorilble 386, 486, ISA/flSA/VESA CPU cwd 

• 286, 386, 486 ISA/EISA/VESA System 
• 9' 11.onodrome °' lO' ColOI SVGA rnonit111 
• 3 External &2 Internal drives 
• Membrane 10 l Keyboord 

Circle 178 on Inquiry Card. 
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Featuring these 
two too-rated,
awar11-w1nn1ng
diagnostic tools 
tram 
MICRO 2000, Inc: 

l 

' ' ',._ ~ ,.... -

UNIVERSAL DIAGNOSTICS SOFTWARE v.._ 5.0 

Funu O/S Independent
diagnostic sonware... 
MIQRO-SCOPE Universal Computer Diagno 

tics wa de oped to -sa tisfy the exp,anding 
need fo r accurate system diagnosis in the rapidly 
growing desktop computer market. Patterned after 
super-m ini and mainCrame diagnostic routines, 
MICRO-SCOPE runs independently of any stan
dard operating system. and is therefore at home on 
any machine in the Intel world. Speed, ease-of-use, 
and razor sharp accuracy are a few of the advan
tages that arise from this system independence, 
together with an impressive li st of functions 
including the ability to perform low kvcl format
ting on every drive currently manufactured, 
including all !DEdrives. 

e LOW-LEVEL FOl!MAT - l'erforim Low- level 
format on all drive types including IDE drives. This 
function can not hurt !DE dri1·es. • USE CON
TROL LER llIOS - Program will access BIOS format 
buil t into anv hard tli1k controller-even Con
trollers yet to ·be invented. • O!S INDEPENDENT 
- Docs not rely on 0/S for diagnostics. Talks to PC 
on hardware level. All tests are full function regard
less of 0/5 (i.e. :\ovell, U:\IX. OS/2) . • TR UE 
HARDWARE DIAGNOSTICS - Accurate testing of 
CPU. JRQ' , D~f:\'s, memory, hard drives, floppy 

drives, video cards, etc. • BATCH 0 !TROL- All 
tests, even destructive, may be s lected for testing. 
• ERROR LOGG I G - Automatica lly inl?uts eirors 
during testing to an rror log. • UTOMAPl'ING 
- Automatically bad sector maps errors found pn 
h rd d' ks. e JRQ DISPLAY - Sh v bits enabled 
in IRQ chip for finding cards tha t are Qhware driv
en. Network, Tape Backup etc.) • IRQ HECK 
11alks directly to hard1rare and shows I/ address 
and tRQ of d vices that re pond. • x1rn1onv 
EXAM E - IJisplays any physicnl bit of memory 
under I Meg. Very usdul fo r determining memory 
conflicts. Very useful for determining a1·ailable 
memory space. • SECron EDITOH - Allows the 
editing of any sector of noppy or hard disk media 
(even track 0). • AND MUCl-1 MORE ... We don't 
have enough space here for everything thi s soft
ware can do1 

= 
The onlu Power-on sen-Test 
card uou need to debug anu 
"dead"PC... 
"This is the only card that will function in every 

svstem on the market. The documenta tion is 
extensh·e, and not onl)' CO\'ers the expected POST 
Codes for different BIOS versions, but also includes 
a detailed reference to the bus signals monitored 

Winners of these awards: 

11\ITE 

"You name it, 

this tests it. If you 


maintain PC's, 

you'll love it." 


-Jerry Pournelle, 

BYrEMagazine, May 94 


SERVICE NEWS 
PRODUCT OF THE MONTH 

by the card." - Scott Muell er fr m his globa lly 
recognized book, 1Upgra di11g & Repairing PG , 
Second Editirm' 1 

• Includes pad for voltmeter to attach for actual 
voltag testin!j under load . • -I l E s monitor 
+Svdc -Svdc +12vdc -12 de. • ~lonitors Hi & Lo 
cloc · and OSC cycle to distinguish between cluck 
chip or cry tal failure. • Monitors I 0 \\'rite and 
1/0 Read to distinguish between write anti read 
errors. • lonitor memory write/ read to di tin
guish between address li ne failures and 111em0ry 
chip failures. • 1'1onitors ALE for proper CPU/D\IA 
operation. • 1'1onitor Reset to determine if reset i 
occurring during POST, indicating sho rt. • \lnni
tors progress of POST wit/10111 POST codes. • lkads 
POST codes from any IBM or compatible that emits 
POST codes. ISi\/EISA/MCi\. e Compatible with 
Micro Chann el computers. • Dip switch allows 
easy selection of 1/0 ports to read. • Includes tri
state LOGIC PllOBE to dctmninc actual chip fail
ures. • Manual includes chip layouts and detailed 
POST procedures for all major BIOS's. • AN D 
MUCH MORE ... 
Also ask about our other Univcnal Product'r 
Micro-Scopc CLIENT: file prJlliLJI a11111tr t11 
remote diagno1t1cs 1110 modem rcqu1rcdl . 
The COMPUTER CONSULTANT: 100" , ,1Lu1r.1ll' 
realt 1mc bend1111ark111g tool. 
Micro-Scope CENSUS: 
Inventor. 1ott11,ue 
to ee and m:nnl 11hat' 
imide all ol yo.1r l'L 1. 
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~ ..• 
It's easy to get attached to your notebook. 

Notebook to SCSI instantly• 

Now notebook PC u ers won' t have lo give 

up their favorite desktop peripherals. Adaptec 

i\d,,ptc<' connects virtually any notebook to vir

~ tually ;my SCSI peripheral i11clud ing 

!~:~ CD-ROM, hard drives and tape drives. 

It's the quickest way to tap into your database 

or access high quali ty graphics from any

where. The MiniSCsr· Plus kit and the 

MiniSCSI EPP ki t con

nect SCSI to your para l

lel port. The Slimscsr· 

kit is fo r PCMCIA con

nectivity. AU three include software that is 

fu lly compatible with Windows an d DOS. See 

your dealer or call 1-800-934-2766. 

~c:Qadaptec 
l/O. NOW MO RE IMPORT ANT T HAN EVER. 

0 1994 i-\ daptcc, Inc. All rights fl!S('rved. Adaptc<, lhe Adapll"C logo, IO w,'lrc and SlimSCSI are tr.ukmnrk.s of Ad.1ptcc, Inc. 

which may be registerOO in $0me ju risd irt im~. MiniSCSI is a tradl'mark of Tran tor S}•slems Limi ted, ;m Adaptcc comp.1ny. All o ther tr.ldemarks bdons l l 1 thl'i r rt.-spect ive owners. 


) 

POWER f'RINTING - 150,000 cps 

-~ Plug the BuffPort™ into your PC and print to any parallel • · 

printer or device. Transfer data from your PC as fast as the 
printercan accept it, up to 150,000 cps.(A standard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 

If you have an older printer that does not have an 
high-speed intertace, then connect aCPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port's speed. 

SIMMs: Printer Sharing: 
1x36 &32 SL 6 ser. & 4par. 
2 x 36 & 32 SLP 2 ser. & 8 par. 
4x36 HWP 5parallel ports 
4 x 8, 1x3 HXM 2 ser. &2 par.

. • 0 :-:.- ·1=· -·,,.l . ' ' .,, I. ' 
: ,: . :? : : . :,. lt'PCMCIA 'l ' · ~ ' 'I '( '£ 'O HXS 4serial ports
l ~ . ~ l: !i ~ .. f'l re i';i ... ... ... ..... 

·: · H :: :! :: :: ~ r: : ~ ~:: ASB 5parallel portsE 
' 11 If 1 ! 11 II 10 •I It ' • ~~ 

•• s~ ~ ~ a • ~~e~ s eBUnilLO)) (800) 345-23562805 19th St. SE, Salem, OR 97302-1520 FAX: (503) 585-4505 
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MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 
+ Computers available with '386, '486, or Pentium processors 

+ 8 or 12 slots for Motherboards or passive backplanes 

+ All drive bays are shock mounted 

+ Accomodates full height & full length cards 

+ Card retainer to firmly hold plug-in cards 

+ 250W power supply w/ front panel on/off switch 

+ Front panel keylock/reset switches & LED status displays 

DC 24Vand 48V power supplies available ior systems a enclosures 

SYSTEMS Wim 9" MONO 6 10" SVGA COLOR MONITORS 
+ Computers available with '386, '486, or Pentium processors 
+ 8 or 12 slots for motherboards or passive backplanes 
+ Shock Mounted cage for three half-height front panel drives 
+ In ternal hard drive bracket holds two half-height drives 
+ 9" MONO or 10" SVGA color monitors with front panel controls 
+ 250W power supply with front panel ON/OFF switch 
+Front panel keylock/reset switches and LED status displays 

Available in both 20" and 24" deep models 

RACK MOUNT MONITORS 

+ 9" MONO & 10" SVGA color moni tors • 14" SVGA & Multi-Sync color monitors • 17" Ul tra VGA 0.26 dot pitch color monitor 

• Tinted Lexan shield for screen protection • Automatic degaussing • Microprocessor controlled digital adjustments 
• Power, Contrast & Brightness controls in front • Standard 15-pin input connector • Energy-Star & MPR-11 compliant 

d Call us ior quotes on custom rack mount systems! 
~ Ask us about Passive Backplanes and open.frame monitors! 

RACKMOUNTKEYBOARDSANDENCLOSURES 

• Vertical rack mount or desktop 
• Standard 101 keyboard enclosure • Sealed membrane 101 keys • 101 K/B with mouse holder 

• Selectable on/off audible tone • Full travel (4mm) keys • Storage space for K/B and mouse 
• XT or AT operation • Optional protective cover • Slides for rack included 

RACK MOUNT PRINTER 

• Microllne 184T dot matrix printer 

• IBM compatible graphics characters 

• All operator controls easily accessible 

• Large storage for roll or fanfold paper 
+ Standard tBM parallel printer interface 

• Seria l printer interface also available 
+ Slides. power & signal cables included 

UniMod™ MODULAR COMPUTER SYSTEMS 

+ Independent self-contained 4 or 8 slot computer modules 
+ Individual module power supply and filtered cooling fan 
+ Available with '386 or '486 CPU's & various memory & hard drive sizes 
+ 7" ITL Mono or 7" VGA color or mono monitors available for further flexibili ty 
+ Multiple configurations can be combined in 7 inches of vertical rack space 
+ Available with either AC or DC power supplies 

Call us ior UniMod™ combinations and quotes 

RECORTEC, INC. 
1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 

RACKFA)(TM 
(408) 734-9374 

Fax-On-Demand System 

8004?29a76S4 
Call for free catalog 

~ 
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oast Micro 

Pacific Coast Micro specializes in ·all your storage needs.../f you see it advertised 
at a lower price, we will BEAT IT! ' "" 92E WESTERN DIGITAL 

\Ian ~· 
MOOR SIZE SPEED TYPE PRICE 
7345A .. ,., . 345M8 ..... J4MS .. , • 3.5' !0L•• ,.,,. SJ75 

MDDEl SIZE SPEED TYPE PRICE 
1210 .. • .. 212M8 ..... ... 13MS . • • • 3.5' !OE ... Sl59 
2340 .. .. .. ~8 ....... 12MS . • ... 3.5' IDE .. .. .. 199 
mo ...... 425M8 ........ 12MS ........ 35'1DE . . .. ' 189 
2540 •., .... 540M9 ........ 12MS . ., . . ... 3.5' IDE • . ..... 255 

.. 1, -= .....; 1 , • 

"" - ~- ... 
540 mg 

7405 ., •.• , . 405M8 .•.••.•• IOMS .•• , ••• 3.6' IDf. .. ••.•.• , 199we guarantee to beat 
1540 .... 5411M8.. •.... llMS ...... 3.S' 10£ .. .. ... 239 2100 ....... 730M8 ... , .... IOI.IS ....... 3.5" IDE ....... 345 
 IDEAC31DO. • !Gig. .. .. • 10MS • • 35' IOE . .. 5051ll!l'. advertised price. 

ror llm• c:;:'..:;,f~ m l\Jm Quantum s239Call us for the lowe t CfA21~ • 210MB ....---·-13MS ....... 3 5' IDE ... • $159 LI'S S40A ... IOMB _....-·-····-----·.3.5' IDE......--..s245 

CfA340A ... 34llMB-----13MS ..... 3.S'IDE , ....... 17.9
price & fastest service CFMZOA .... 420MB ............_ m1s .. , ..... 3.S'IDE ........ . 189 

CFASllDA ., •. 540MB,...............10MS •• . , •. , , 3,5' IDE ,, •• , •• ".l.!55
·on quality products you 
CFA1080A ,. 1.EGB • _ ....... IOMS .......3.5' 1De .; •• , .. 509 


can depend on. And 

.remember, all of our OS)' seagat:e . 

memory product have STJ491A- .... .42SM8.... ..•._ 11MS.~~--.3.5' IOE:.... ~....$189 

Sl3600 ~.5'\~MB .... ...... llMS --~- .3.S' IDt ..... ..,.,_ . .309 
a Lifetime Warranty. ST9145116-·"· 120MB - .•~.... IIMS ....~-•. 2,5' IDE,. ----219 

·~ ·J· 

-

SUPER MICRO P90 PCI 

Byte M<1gazine - "Best Overall"a11d 
PC Magazine - "Editor's Choice Awanf" 
2mg to 128mg, 4-72 pin Simms, 512K 
Cache; 4 PCI, 2 Vesa, 5 ISA, 75, 90, 100 
Seleetable BM IX13 

CYRIX 486 VLB 

3VL, 5 ISA Slots, Ami Bios, Opti Chip Set, 256 K·Cache, 
upgradeable to 486 DX CPU, 486 DLC 40 VLB ................ ...$185 

INTEL 486 VLB PENTIUM PCI 

3VL, 5 ISA Slots. Ami 3 PCl-5 ISA Slots, Intel 
Bios, Opti Chip Set, Mercury Chip Set, Phoenix 
Ziffsocket, 256 K-Cache Bios,Ziffsocket 
486 DX 33................$239 586 P60 ...................$689 
486 DX2-66 ...............339 586 P66 .....................809 
486 DX4·100 .. ...........659 Pentium Board IV/O CPU..219 

D IAMOND PRODUCTS 

SpeedSlll(.!4x ISA. max. 1D24x768 NI. 


72MHz. 24 -bh. 16.7 mi. colors ..................5119 

SpeedStaM. Vl·BUS. 16 mil. WmMarl<. 1M8. 


16.7 MU. Colors, 72MHz.................... ...........119 

VlperVl.B VL·Bus, 74MHz, 2MG VRAM, Wetteck P9000, 


60 Miiiion WmMal1<, 2MB .........- ................299 

Sle.lllh 64 PCI or Vl.B 2MB . .. ..........._ ...................209 

Steallh 64 PCI or VLB 4MB .. ............. .. ........................459 


Transfer rate .........$299 
 Soundblaster 16,Promise DC4030VL.VLB, IDE Caching Controller.....8119 1486DX33 ...............139 
 DRAM2 Labtec Speakers,NEC
Adaptec 1542CK·ISA, SCSI Controller .................189 CX486DLC·40 ..........69 
 Double SpeedNEC 3XCDR·510 95MS CO ROM, 256x1 ·80 .......$2. 00 
Adaptec 2742HISA. SCSI Controller-..................289 Triple Spin.............$339 CX486DLC·33 .......... 59 


Aldus Photoslyler. 256x4-80.........5.00
IDE/10 card, 2sf1 p/1g .............................................27 586 P60 ..................Call 
 The New Grolier 
IDE/10-VLB,2s/1p/1 g ...............................................15 TAPE DRIVES 586 P66 ..................Call Me<fia Encyclopedia 256x4-70.........5.75 


Bonus PaekIDE/10 VLB Enhanced .............................................35 
 Conner 250 ...............$145 586 P90.................. 665 \ 1x1-70.............5.75 


ii.II :r-.,_ • 
~ 

• 

SIMMS 

YHERBOA 

CD ROMS 
MITSUMI 
FX001 DInt., double 
speed, 250MS, 
16 bit card ............$134 
TEAC. 

CD-55A, QUADSPIN, 
195MS, 600KB 

CPUs 
1486DX2·66..........$245 

ML ....AVAILI.. 
1X3·70 840 1X38·70 8164 
1X9·70 842 2X36·70 8848 

4X9·70 8182 4X36·70 8558 
16X9·70 85BB 8X36·70 81158 

PRICE ON 70 NS 

32K x8-20 $6.95 
32K xB-15.... 7.25 
32Kx8-12...12.75 

486 DXW/0 CPU ...... 105 

SVGA VLB 1·2, lMB Upgradable lo 2MB ~S95 

IDE/10 VLB High Speed...........................................45 Colorado Jumbo 250 ..149 
 486 DX4100 ...........Call "256: 1x1·80.............5.00

DC2120 Tapes...............15 ~> - .> -

SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. HOURS: MDN·FRI 7AM·5:3DPM P.S.T. SAT. 9AM·2PM P.S.T. 
Sh ipping l!l non ·rdund:iblo • Ho canccllalfons on npocl:1l 01dcr items • 20~ ;. Restock i ng l oo 011 rclunda within 30 dny1 •No relunds atler 30 days• \Vnrrnnl y ropl ri comcnt only • 1111 prices final • Prices subject to chm1uo 
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Upgrade to a new high-quality, high-capacity Seagate drive. 
These 3-112" drives are designed for general purpose, medium 
performance applications. 
ST-3250A 214Mb, 16ms, IDE, Fast ATA .... .......$169.95 

ST-3290A 263MbJ 161T)S, IDE ........................... $189.95 

ST-3491A 428Mb, 14ms, IDE, Fast ATA ........... $209 .95 

SPECIAL FOR BYTE CUSTOMERS ONLY ! 

ST-3660A 545Mb, 14ms. IDE, Fast ATA ........... $299.95 

ST-3780A 722Mb, 12ms, IDEJast ATA .. ...... .. . $389.95 

ST-31220A 1.08Gb, 12ms, IDE, Fast ATA ......... .. $629.00 

ST-5660N 545Mb, 12ms, Fast SCSl-2 .............. $339.95 

ST-31200N 1.05Gb; 10ms. Fast SCSl-2 .............. $599.00 

ST-12400N 2.1Gb, 10ms, Fast SCSl-2 .............. $1199.00 

ST-12550N 2.1Gb, 9ms. Fast SCSl-2 ................ $1359.00 

ST-15150N 4.2Gb, 9ms, Fast SCSl-2 ................ $2399.00 


• 	Includes 2 network 
adaptors, software. 
25·ft. thin Ethernet cable 
and terminators 

NR2000SKC .............. .... . 


This accelerator card 
uses Cirrus Logic's 
chlpset to speed your 
Windows applications. 

• 16-bit PC comp

atible ISA card 


Combine your most frequently used 
1/0 ports in one card ! This card 
Integrates serial, parallel and game 
ports with an IDEhard disk inter
face & floppy controller . .p- lllJllUUR CllCllT TEClllWJGY 
MCT-IDEIO+ ......... ........................ .. .......................... ... ~99 .95 


MCT·IDEIO MullH/O IDEcontroller .. ........................ $49.95 

MCT-IDEFH IOE Floppy/Hard controller .................... $29.95 

MCT-AIO+ NS16550 Serial VO card ................ .......... $89.95 

MCT·AMS+ NS16550 4-port Serial VO card ............ $129.95 


FREE JDR CATALOGS! 

PC PRODUCTS 

- AND ELECTRONIC 
COMPONENTS 
CALL TOLL-FREE 

~.;-==ii 800-538-5000 

This MCT modem includes 
V.42bis and MNP5 data 
compression plus V.42 
error control. 

• 14,400/12,000/9600/ 
4800/2400 baud modem and fax 

TheAcecat 11 digitizing tablet features 
WINTAB compatiblity, allowing co
existence with a mouse or track
ball In Windows applications. 
• PC compatible tablet 
• 5'x5' adjustable acti9e 

area : 2000 LPI resolution 
• Uses serial port COM1-2 

BOXOX200P-66 ......_.......... ... $229.95 ~-----, 
Plugs {nto 33MHz 486SX or 
486DX OverO.We socket 
BOXDX20DPR-66 ................ $229.95 
Replaces 33MHz 486SX or 486DX CPU 
BOXDX20DP·50 .... .....,.......... $169.95 
Plugs into 25MHz 486SX or 
486DX OVerOrive socket 
BOXDX20DPR·SO ••,,....... ..... $169.95 
Replaces 25MHz 486SX or 4860X CPU 

95~~:~:s0~%;1~1i '25'Miiz'486s~1 19" •• n+-• 
with 50MHz 486SX2 'em' 

JDR Price Guarantee 
If you purchased any item from 


JDR Microdevices in the last 

30 days and we 've lowered 

our price, call us with the 

details and we 'll promptly 


refund the difference 


Part I Size se eed Ti ee Price 
1MX9-80X3 1M x 9 80ns SIMM 44.95 
1MX9-60X3 1M x 9 60ns SIMM 46.95 
4MX9-80X9 4M x 9 80ns SIMM 184.95 
16MX9-70X9 16M x9 70ns SIMM 699.00 
1MX36-70 1M x 36 70ns SIMM 159.95 
SPECIAL FOR BYTE CUSTOMERS Otl l YI 
2MX36·70 
4MX36·70 
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Accessories/Supp/ies•Bar Coding•Communications/NetworkingAdd-In Boards 

a Practical FREE COREL CD ROM 
l~Enhancec1 DRIVER KIT 

LOG1c:•Logic, Corp., ll"ith Purrhasc Of An) Item 

PERFWLa 8-BIT/16-BIT ISA-SCSI Adapters 
...... 

• Connccls up to 7 
SCS I devices usin~ 
I controller card • 

.4 Coexists wi th 
existing ID Edrives 

j. Connect Internal 
and ex tern al SCSI 
devices 

Ji. Provides optimu m 
performance from 
yo ur SCS I device 

.A Kits avai lable to 
suppon any SCS I 
device 

___..,..,.· ij 16-BIT SCS I adapte r. 

Mfg. Ill 
U.S.A . 
Ill§ 

in ternal 50-pin ribbon cable $83.00 

V.A.R. Bulk Packs of 
PEL-1600 Series Amilable 
Resellers Ur ed lo Ill 11ire 

Same Day 
Shipping 

P.£. logic, Corp.dtsignr, ma11ufactures and rnppnrts 
lht hard•·are and 1ofi'lo'art for all il.r products 

Se Hab la Espanol 
• Yorba Linda. Ca li fornia 92687 

Circle 240 on Inquiry Card (RESEU ERS: 241). 
BYTE JANUARY t 995 

•••
Santa 'Ana, CA 

800-959~6439 
ph: 71-4-641~607 fax: 6698 

c~o..,. 
10lt.'j'M!

••••• Display your PC's screen on 1, 4, or 8 monitors simultaneously 
• Access one PC from two keyboards automatically 
• Compatibility with all m onitors: SVGA, RGBS, RGB, etc. 
• 200 MHZ Video buffer assures bright and crisp image - GUARANTEED! 
• Monitor & keyboard EXTENSION CABLES available to 250 feet 
• Video SwJtch Matrix and other special I custom products available 

Circle 228 on Inquiry Card. 

The OmniWand is a hand-held of I megabyte of RM1 and 
DOS computer housed inside a 256K of fl ash ROM . It not only 
cast-metal case. runs DOS 5.0, we ins1a1Jed it in 

the fl ash ROM fo r you ! Need 
With modules that attach to either more power? The OmniWand 
side of the Omni Wand, you create is compatible with PCMClA 
a data coUector to fit any application. cards, offering you all the 

memory capacity the 
This powerful data collection most demanding · 
computer boasts internal memory job require . ---j>•:e,- iBi 

Ca ll for a free info rmation 4 • 9 
~ 

kit today! 

11 05 N.E. Circle Blvd., Corvallis, OR 97330 ('1AI§ [J!j'I 
503-758-0521 • Fax 503-752-5285 ll.- -·-·-'J 

Vi<b .ind Omni\V.inJ arc feght(.'f\..c:j trokk..lflLJrks of Videx, Inc. CC0504b 
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RISC BASEDMULTIPORT CARDS 
MS-DOS, LINUX, SCO UNIX, UNIXWARE-SVR4, XENIX 

APPLICATIOH 

O n MS-DOS: Use to conned pool of 
mode ms, se rial devices (POS}. Software 


based on INTl 4 inte rface and 

communication llbra ry, 


On UNIX: Co nnect torm;nals, mod e ms, 

p ri nte rs, soriol d evice s 


HATURES 

> 8/1 6 p~;.f~ '): '(~;y · i;;stollotion 

> High Pe rformance ( 11 S Kbps) 

>- Fu ll Mode m Support (D B2S) 


> Ha lf.Size SMD Card >- Hardware & 

Softwa re Included >- S yeors warranty 


~ R! SllllRS WANTED 
=. Cyclades Corporation • Fremont, CA (USA) 
CYCl.JIJ)ES lll 800.347.6601or SIO.n0.9727 FAX SI0.770.0355 e-mail cyclodos@netcom.com 
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Bar Coding • Communications/Networking 

delivery and security applications. 
The Tune Wand II offen; the 
durability and computing power 
necessary in applications ranging 

Communications/Networking 

CONTROL 
ALL YOUR PC SERVERS 

FROM ONE KEYBOARD, MONITOR AND MOUSE 

'No other solution 
stacks up." 

with MasterConsole® 
COMPARE QUALITY 

AND PRICE PERFORMANCE! 

• Save Space, Cut Costs & Centralize 
Control with 100% Reliability 

• "Plug and Play" Any Mix of A Ts 
& PS/2s; Supports PS/2 & Serial Mouse 
& All Video 

• Desktop or 19" Rackmoum Models 
for 2. 4. 8. I6 PCs. Expand to 64 

• Keyboard & Mouse Emulators for 
Error Free PC Operation and Autoboot 

• AUTOSCANTM 10 Monitor All PCs 

• Rcmo1c Access up 10 150 Fcct 

• Thousands in Use Worldwide 
GSA Schedule for US Fed. Govt. 

CALL TODAY! 
(908) 874-4072 x 71 

a 
RCI 

RARITAN COMPUTER. INC. 10-1 Ilene Court, Belle Mead, NJ 08502 Fax (906) 874-5274 

311-1>.\ Y i\IONE\' BACK GllARANTEE H ILi. 1-\'E.rn \\ .\IUU'.\T\' 

1:-IT l;: RNATIONAL: Kqmi : (82) 2-4 12-5775 
Fruncc: (,33) 1-64 67 64 67 N•lh•rl11 nds: (3 \) 10-44233 13 
Gcrmnny: (49) 18()-522-8222 S"cdcn: (~6) 020-788850 
lrclnnd: (353) l-454-0589 s..11 zcrl 11 nd : (4 1) 22-7532200 
lt nly: (39) 2-66800548 Tuiwuu: (886) 2-2 18- 111 7 
Jupnn: (81)3-3255- 15 I 7 United Kingdom: (44) 244-520222 

INTERNATIONAL RESELLERS INQUIRIES WELCOME  CONTACT RCI (908) 874-4072 

Circle 229 on Inquiry Card (RESELLERS: 230). 

Rhetorex 
Voice Processing boards 

make CTI areality. 
rr you ' re asking "what's 

cr1;· you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC
based computer appli 
cat ions to the te lephone 
network, providing voice/ 
fax mail , interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you' re already developing a CTI 
application. Then it's time to discover Rhetorex."' 

For 1he best value in CTI technology-from our 2 and 4 
pan DSP-based voice and fax processing boards, 10 our 
24-pon platfom1-give Rhetorex a call. And start making 
CTI a reality today. 

&w 
l;iiliielal:I 

Rhetorcx, Inc., 200 E. Hacienda Ave., Campbell , CA 95008-6617 
Tel. (408) 370-0881 ; Fax (408) 370- 1171 

All 1rndemark.~ identified bv I.he N svmbol :Ire 1mLlcmarks of Rhc1 orex. Inc. 
All 01hcr 1radcm:irks belong. to their r~spec1 ivc owners. IO 1993 Rhctorcx. Inc. 

Circle 207 on Inquiry Card. 
JANUARY 1995 BYTE 277 

from hospilal patient care 10 
The Time Wand I offers credit-card warehouse inventory. 
sized ponability. ideal in time and 
document tracking applications. Call today to receive a Cree 
The rugged Dtm1Wand can take information kit on Videx 
lhe puni lunenl typically found in portable bar code readers. 

1105 N.E. Circle Blvd., Corvallis, OR 97330 l•./t![§!I] 
503-758-0521 • Fax 503-752-5285 

Videx, TimcWond, one! DuroWond ore r<'gistcred trademarks of Videx, Inc. GC0462B 

Circle 212 on Inquiry Card. 

Voice 
Boardsfrom 
New Voice. 
Now the others 

performance that screams. Our sophisti
cated 2, 4, or 8 port models provide the 
best building blocks for success. Used 
applications such as: 

• In t'! Callback/Debit Card • Telemarketi ng 
• In teractive Voice Response • Audiotex 
• Voice Mail / Messaging • Talking Yellow Pages 
• Automated Attendant • Tl Interface Support 
• Fax Back/ On·Demand 1893 }'.reston White Drive 
• Tele-conrerencing Suite #120 
• 800/900 Services Reston, VA 22091 

Tel (703) 648-0585 
Fax (703) 648-9430 

Circle 233 on Inquiry Card. 



Computer Systems • Data AcquisitionCommunications/Networking • Computer Systems 

LET YOUR COMPUTER DO THE TALKING! 
Integrated I Automated Attendant 

Voice/ Fax Mail 
imcgrat"" major voke/fax appUc:ulons plus I Unlimited Audiotex 
program contml into one full-featured high 
performance softw:irc. l'C-AT/ 386/·i86 hased. 
Menu driven. E.'lSy to use. FuU support for 
Rhctore.\'.. New Voice, Di.i.logic, Hico m , Pik.'1, 

I Voice.Mail 

I Talking Yellow pages 
rn and Intel voice and fax hardwan:. Supports I Telemarketing 
up to 32 voice limos and up to 8 fax Un~-s. 

ll ar~'"' ':l"+ . Su l.h"a rc K.it ' $59 5 I Fax Mail 
2 , ·ou..:c l111L·1it kn ... tart .., a t 

Fax-on-Demand lines: 818-368-4566 or I Fax-on-Demand 

S
. T h S ftw818-368-8848 I Fax Broadcasting 
1gma ec o arc 

Tel: (8 18) 368-6132 fax: (8 18) .-~68-~8 59 I Date/ Party lines 
10801 IJ1>mJrck A1e.. :\mthridgc. Ctl 91.126 L'SA I Int') Call Back 
Ok<dbs lkilcr> OE~h l'mJtc l.1hd< .ire "dcomel 

Circle 218 on Inquiry Card (RESELLERS: 219). 

TRRBET YaUR PREY! 
Bag Your 
Voice Processing 
Objective 

• UCJaCE r:1Ral 
• RUTD•TRRttSfER 
• fRH-Dtt-DEt1RttD 
Complete your mission 
fo r as little as $295. 

L~il1-800-685-4884 
510-522-3BOO • FAX 510-522-5556 

Y101111~!devo'°t)or&/OEMS 

TALKING TECHNOLOGY, INC. 
1125 Atlantic Ave. • Alameda, CA 94501 h1 

Circle 210 on Inquiry Card. 

q {GO 

PC-in-a-Box Portable OEM system that provides core functions 
of a PC. DOS applications run from ROM with no 
change. Development Support is provided. 
192x128 LCD, 52 keys, uses KS-9 CPU card with 
256K SAAM, DOS, PCMCIA, 1srl, 4 hr batt. $599 q1 

CPU Cards KS-9: Low power CPU card with C&T F8680 . 
(286 eq .) Options: 2M SAAM, 1 M RO M, fl ash, 
3 serial , 2 parallel, PCMCIA, modem. $249 q100 

KS-2: NEC 40, 256K DRAM, 1 serial. Options: 
3 serial, par, PCMCIA, modem, AID $129 q100 

KS6: V-53 CPU, 51 2K DRAM, 1 srl. Options: 2M 
ROM/SAAM, 4 srl , 2 parallel , printer $229 q100 

KILA 
Boulder, CO 80301-2842 USA 
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Call 
Tel: 303-444-7737 
Fax: 303-786-9983 

Circle 201 on Inquiry Card. 

Rackmount Solutions 
RACKMOUNT COMPONENTS - QTY 25 PRICING 

RackmountChassis 19"x7'x17' $131 
Rackmount VGA Monitor $531 
Rackmount Monitor Shelf SI 13 
Rackmount Cherry Keyboard Drawer 5200 

RACKMOU~H PLATFORMS - Qty 1Pricing 
RMS486DX2-66 EISA 51593 RMS486SX-33 5915 
RMS486DX·33 51136 RMS386SX-33 5665 

RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA486, 486SX, 386, 386SX 
RACKMOUNT MONITORS -Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Qualily Cherry KB 
RACKMOUNT SWITCH - Video/KB up lo 12 CPUs 
RACKMOUNT CABINET - Modular from 21' lo 96' high 

Exclusive International Distributor Program now Avallable 

'W"·~·~· &· 1119llE".~ .~ \~.~ .,,.. . 
TECHllOLOC'r lllC. 

2468 Armstrong Street, Livermore CA 94550 
(51 0) 447-2030 FAX: (510) 447-4559 

Circle 215 on Inquiry Card. 

· . PC-based Solutions for 
Industrial Automation 
' • Industrial PCs & Workstations 

• Enclosures and Card Cages 
• 486/386/286 CPU Cards 
• RA.WROM Disks 
• Industrial 1/0 Cards 
• RS-2 32/422/485 

·1-800-800-6889 
1-408-245-6678 in CA 

Fax: 408-245-8268 

Circle 195 on Inquiry Card. 

World's Fastest AID Cards 
-J 12 bit, 60 MSPS 

-J 8 bit 40 and 100 MSPS 

-J Very Deep Buffers 

-J 	 Dr ivers in C, BASIC, 
Windows DLL, LabVIEW, 
LabWindows CVI 

CSLITE 8 bit, 40MSPS $595 
CS250 8 bit, 100MSPS $3500 
CS1012 t2 bit, 20MSPS $4995 
CS6012 t2 bit, 60MSPS $6995 

Gage Applied Sciences Inc. 
5465 Vandon Aboole, Montreal, QC, Canada H4S 1S1 
From outside NorthAmorlca, call +1-5 14-337-6893 1-800-567-GAGE Fax: (5 t 4) 337·84 11 , BBS : (S 14) 337-4317 

Circle 198 on Inquiry Card. 

Clrcle 200 on Inquiry Card. 



Data Acquisition • Disk & Optical Drives 

Circle 203 on Inquiry Card. 

Disk & Optical Drives • Keyboards 

Terminate SCSI Problems! 
SCSI Vue'"' 
Terminator 
:::: :Regulatio ••
• Status Indicators 
• Gold Contacts 
Benefits: 
• Improves SCSI Bu 

Performance 
• Less Errors; More Reli able 

Data Transfer 

Features: 
• Diagnostic Indicators 

SCSI VueTM 
Gold Cables 

• Large Ferrite Filler.; 
• Triple Shielding 
• Double Gold 20u" 
Plated Connector.; 

• Extrn Heavy 26 
Gauge Wire 

Benefi ts: 
• No Loss Of 

lmponanl Data 
• Faster Pcrfonnance 
• Test Cable Integri ty 

• 
3101 Whipple Rd., Union City, CA. 94587 

Ph : 510-471 -6442 Fax 510-471-6267 

Circle 222 on Inquiry Card (RESELLERS: 223) . 

REMOVABLE STORAGE MODULES 
FEATIJRES & OPTIONS: 
> Supports most 3.5· hard 

drives 
> IDE, or SCSI interfaces 
> Hot removability 
> Key lock ON/OFF security 
> Fan cooling option 
> Built-in SCSI ID selector 

switch option 
> Ruggedized aluminum or 

low-cost plastic version 
> Power/Drive activity 

LEDs 
>- Patent protected 

> 19· rackmount keyboards 
> 1Uor1 .75' space 
> 25 models 
> Full travel and membrane 

types 
> IBM PC Xf/AT, PS2 

compatlble 
> US and Intl. versions 
> Spring-lock front panel 

.,,,,!!!Sii~rl! > Serial output Hlmm, 2 ~ button trackball 

Circle 231 on Inquiry Card 
(RESELLERS: 232) . 

Call Elma at 

5 10-656-3400 
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•AID Boards 
• S ignal Condition ing 
•Communication 
• PC Instruments 
• Scientific Software 

l<EI r HLEY 
g 

METRABYTE 

Circle 204 on Inquiry Card. 

24-BIT AID 
CONVERTER 

* 	 Programmable data rate, 

gain and filtration$495 
* 	 Optically isolated

Money back guaranlee 
RS232 serial Interface 

* 	20 digital VO lines800-321-5355 • 	 AC or battery powered 

* 	Wrth PCOCf/AT software 
Lawson Labs1 Inc. 
74 4/hAvs. NW 406 257-5355 04' FAX 257.5572 
KaHspell, MT59901 

We manufacture a broad line of data acqulslllon products. 

The Intelligent Solution For Data Acquisition 

OAP 320()c'" Data Acquisition Procnsor"' 
Arullog 1/0 to 7G9K "1l11pies per sccnnd On·boanl 466: X. X2. DX2. or DX4 
Digital 1/0 10 1 .6~1 samples per second Rd-Tune Dall!Acquisitioo-\1-mdowsorOS/2 
Up to 512 ..,log inputs on one OAP" Reil-Tune Proress Cootrol-ll'mOO. orO 2 
Up to l28 digital inputs on one OAP On-board FlT. HR. PID. 
Up to fJ6 analog outputs on one OAP .11nd more 
Up to 1024 digital outputs on one OAP VBX Cusiom Control 

Ask for FR.EE catalog and demo dis kette. 
206·453-2345 I fax 206-453-3 199 

M ICROSfAR 

LAIJORATORI ES'i 

2265 I 16th Avenue E 
Bellevue. WA 98004 

Circle 238 on Inquiry Card. 



Programmable HardwareKeyboards • Laptops & Notebooks • Multimedia 

CUSTOMIZE YOUR KEYBOARD 
• Custom Key Imprinting - all brands! 
• Custom Colored keys for IBM~ DE~. 
Wyse~ Key Tronic~ Cherry®, and more! 

• Custom and stock keytop label ki ts for 
software support &. languages. 

• Fu ll color keyboard templates made to 
your exact specifications. 

• Word Perfect Keyboards. 
• Cyrillic, Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE BOO 937-1337 

280 BYTE JAN UARYl 995 

S4 programs EPROMs, 
EEPROMs, FLASH, PICs, 8751 
micros. It emulates RAM and 

ROM too! 
To get S4 on your dest tomorrow, or 

tO-$lmply request literature, ca ll: 
us: 407-649-3335 

INTI.: (+44) 300 320719 
US Fu: 407-649-3310 

INT'l Far. (+44) 300 321012 

US: Dillman Program"*' Inc., 22 Like e..uty 
Drive, Sull1101 , Ortanclo, FL 32806, USA.iJATAmAn IJI: Detaman Programmers Ltd, Sllllon Ro1d, 

DM•m•n Programmera Inc Miiden Newton, Dorset OT2 OAE, U.K. 

Circle 197 on Inquiry Card. 

1800 668-2707 Voice : 519 850-0637 Fax; 519 660-1 
From DWC µPLC .. . 
Our Hottest New Product!! 

Circle 220 on Inquiry Card (RESELLERS: 221). 

our newest, affordable, 
4-color advertising section! 

Call for more details: 
(603) 924-2695 

or (603) 924-2598 



Programmable Hardware • Tape Drives 

Little 
Genius 
Startillg at $119, Qty 1 

Z-World's 
C-programmable con

trollers are ideal as the braios for 
controranddata acquisition applications. 

Features include digital VO to 400 lines. ADCs, 
DACs, relays, solenoid drivers, RS232/RS485, 
battery-backed RAM, clock, watchdog, LCDs, 
keypads,enclosures and more. Use our sim
ple, yet powerful, Dynamic cn1 development 
system (S195 integrated editor, compiler and 
debugger) for quick project completion! 

1724 Picasso Avenue 24-Hour AutoFAX 
Davis, CA 9561 6 916.753.0618. 
916.757.3737 Call from your FAX . 
916.753.5141 FAX Request catalog #18. 

Circle 213 on Inquiry Card. 

3480 & 9-T rack 
Optical CD ROM Maker 

Windows NT, 052, Novell Software 
• 3480 from $5995 
•CD ROM Maker $3795 
• Optical Storage from $995 
• 9-Track $995 Complete 

CALL 1-800-938-TAPE • 
Get The Very Best For l ess ~'1/! 

Laguna Data Systems 
moke Ranch Road, Sui te C, Las Vegas, NV 89 128 

Tel : (702) 254-2&48 • Fax : (702) 254-09 10 

Business • Data Acquisition 

Free Instrumentation Reference 
and Catalog 

Nation al In struments is provid in g a 1995 ca talog detai li ng 
compuler-based da ta acquisition, in slrument control and da la 
analysis products. Includes information on excit ing new products 
and tech nologies such as Plug and Play boards, Power Mac intosh 
softwa re, Te t Executives, SPC and SQL add -o ns, HP-UX 
instrumenl con trol , PCMC IA in terfaces and VXlplug&play. There 
is al so in fo rma l io n on custo mer educatio n c lasses. Inc ludes 
lulorials and glossary. 

National Instruments 
6504 Bri dge Poin t Parkway, Auslin, TX 78730 

(512) 794-0 100 
(800) 433-3488 (U .S. and Ca nada) 

Fax (512) 794-84 11 

Circle 205 on Inqu iry Card . 
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9-TRACK # i 
~!~~~:~~e~or a 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 

QURLSTRR* 
. .. The Tape Experts 

• Top Quali ty 

• High Performance 

• Proven Reliabili ty 

• Easy to Use 

• Best Price 

• Total Support 

• Factory Direct 

• Macie in the U.S.A. 

Circle 202 on Inquiry Cord. 

6709 lndepenclen e Ave. 

Canoga Park, CA 91303 


FAX (818) 592-011 6 

Tel (818) 592-0061 


Tel (800) 468-0680 


Circle 206 on Inquiry Card . 

• Tape Tran sfer and Format Conversion 

• EBCDIC -+ ASCII Data Manipulation 

• AS/400. TKSO, and 1<1• OIC Orives 

·UNIX Tar and DEC Save Set Options 

• Reseller Inquiries Invited 

Qu1cxt:oPY ~ Tape Duplica tion 

READ/ WRITE 9-TRACK 
3480 • SMM •DAT on 

YOUR PC NOW! 
eaa 'U4- .. . (3 17) 5'42-2077 ,.. 

G SHAFFSTALL 1-800-248-3475 
•- CORPORATION 

FAX: (317) 842-8294 1Hdia, ~™s~ Silla 1973 
Circle 226 on Inquiry Card (RESELLERS: 227). 



Database • Graphics 

Factory Data Collection 

The TransTerm 5 is awork 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 wh ich 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 196 on Inquiry Card. 

GSS*GKS 
Graphical Kernel System 

for MS Windows 
GSS'GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS*GKS, which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and link it 
with the GSS'GKS libraries and get a real MS Windows 

application with access ~~~~!'~~~: ~~~~ 
to the Windows print manager. ~,;;:=~ ~~~== 
When developing a new ~~" ~ 
application you experience a v- ' 
powerful graphics functionality that can easily be integrated 
into the windowing environment. You may even add Windows 
elements such as menus or pushbuttons. Supported 
compilers are: MSC and Fortran , MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS'GKS libraries are 
available for Wir 1dows NT, 0812, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 
graphics functionality on gp 

all platforms. .UJl.?/{df§,• EMATEK GmbH 
W~- Subbelrather Strafle 17 

. D-50823 Cologne, Germanycg [M]~~rn~ Phone:+49-221-51 2074 
Fax: +49-221-529666 

· . Email: gsscgi@ematek.de 

Clrcle 235 on Inquiry Card. 
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Graphics• Operating Systems•Programming Languages/Tools 

Ne w!! Version 7.0 
Avai lable for DOS, OS/2, 

----------  windows and Windows NT 
- High·resokltion vector graphics 

Log plots to any base 
3·0 surtaces shaded to level 
contours 
Printe r output rm~ed oni'f by 
size of output medium (DOS) 
New  patch plots, bar and 
whisker plots, staircase plots 
PostScript Level 2supporta.;;;;;;;;;;.;_________..-.:..-.=.1 All elements in 216 colors 

.•-
Graph!C is a C-library that allows you to create every sort 
ot scientific and engineering plot. No special knowledge 

.0 
j 

Q. 

Circle 208 on Inquiry Card. 

A Complete 32bit 
Multi-user, Multi-tasking 
OS for the PC. Including: 
C, C++, Ada, Pascal, and 
Smalltalk Compilers. 
TCP/IP, Slip and PPP. 
With complete sources. 
And 600 pages of 
printed docs. All for 
only $57.95? 

Yup. 

Slackware 
Professional Linux 2 .1 
/80():~r.AL7'T7A ACC Corp., Inc. 
~ ,,~ £/... Tel: (203)45'1-5500 Fax:454-2582 

Circle 242 on Inquiry Card (RESELLERS: 243). 

Learn C++ & Windows'.!Based Programming ... 
Simply, Quickly! 

With the OML Learning 
Series• you can learn 
CIC++, object 
technology and 
Windows· -easect pro
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learn ing Series 
features: 

Visual Series .. , 

CJC++ Series'" 


OOA/OOD Series'", 

OLE Series'" 


O BJECT 
M AN /Ui EMENT 
L ABORATORY 
TEL: 805-373-11111 
FAX: 805-373-11116 

Circle 246 on Inquiry Card. 



Utilities • Windows 

~ow LE:"i'\l' LI :\" girc · LilePCu·er full access 
lo lhedat;i on any hard clrirc includinghirlclen. 
s) tem and cnc1wLcd files. With LE\\T l.l:'IK 
youca11 mpy. cut. move. slideanrl clclctc files. 
clirccLoriesancl ubclircctorlc" regardless of Lile 
atL1ibutes. All <lflla ca n I)(' copied from nn) PC 
including laptops and notebooks 10 any other 
PC11iLh Lhc incluclr<I cablerighL through Lile 
serial po11 or parallel ports. Theuser fricnclly 
in tcrfacr makes LI~\\r IJ\K Lhc ca iest to use 
data Lrnn fer program al'ai lablc. 

PConsolidated Software Products, Inc. 

Circle 237 on Inquiry Card. 

Windows • Miscellaneous 

RGot 

~y 
Conve ntiona l spreadshee ts can' t 

cope with uncertain or fu zzy 
numbers. 

Bur now rhere' FuziCalc. le was 
designed from the ground up using 

rcvoluriona ry fu zzy marh technology Call 800-472-61 83 
ro achic,·e breakthrough performance. 

FuziCalc is perfect for projecrions, rU,.,J•'a'~
pla nning, and es timat ing. See fo r r1 :... "I I•~ 
yo urse lf. Ca ll now for FREE in fo kit. 'Ilic Fuzzy Sprcodshcc1 '" 

Circle 239 on Inquiry Card. 

PCBoard BBS Software 
Call 800.356.1686 for a free, 

fully operational 2·1ine demo copy! 
Dial-up and Local/Nerwork Access Included • Builr-in Inrern ec-UUCP, 

FIDO & .Q\XIK based c1mail • Bulletins, Files, Surveys, Private & Group 
Char • E-Mail, plus Public & Privarc Message Bases • ASCII , ANS I and RJP 
Graphics Supponed • Includes a FREE Microsoft Windows E-Mail Clicm 

Call our Support BBS at 
lall~ii~llliid~ 801.261.8976 for a live demo! 

l!JPCBoard. 
Clitrh Development company, Inc. 

39SO Sovul 700 £~. ~ 303. Mlat,,., l.ltlll 8'!107·:2J73 
Toi. 801 .261.~6se • Fu. 80t.26 L.8987 • SSS 801.261.8976 

E·M11:1: aalGSct(]Ni.04!Y.oort1 • tcctuuppc:wtOd<IJ'MIQv.oom 

Circle 288 on Inquiry Card. 

Voice Wi • dow i~ rh~ premier 'Open Archi1eourf l'oice/f2x processing sorm'm fo r 11indo11ll 
• The Basic TIJO/iil :tlJOll !'OD 10 <mle 50phisllo1ed \'oict/Fat

QICe processing applio1ions 11ith dRASE Ill or I\'. 
VOICI YllfDOW fJATUW WICTOOLKIT APPUCATIO!IS m ·10,000 Voire ~211 baxes -Crall! C.11d Alnhorincion 

• •Compkie Auco-Auendam •'900' Nurnb1r Se rviro 
·Full Fu-On-Demmd functlon2t11v •Bwk Accoum Management 

lndow 
·EJpmrhble 10 16 ltlepborJt lloeS · Sell Audio .\d•?nilill~ 
· 'flndO\l 3.1 compallbld •Autonn1kBilling_& mucli rnol?! 
l'ola ,,...s.p.. ms.oo .,.,,. rlfllll 1m.oo 

Voice Window 1llif Ihe /iJrir Toolkit rupportS T.tlfiog Ttdmoiogy 1llif Na. \'oi<t tlanlme. 
Voice Wi ndow runs on aPC,12861386/486. for S21es and Tedmical inlornmion call: 

~ mystic software inc. 1-800697-8426 
1504 ENCI NA LAVEN UE, SUITE D, AL AM EDA, CALIFOR NIA94501 

Ta 1·510-865-91 89 FAX1· 510·865-9563 BBS 1·510·865·3856 

Circle 224 on Inquiry Card (RESELLERS: 225) . ......... 
by making your small office 
sound BIGGER 

Circle 209 on Inquiry Card. 
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pl'oj ec t.s. 
Think of Ga melon. L11e roya lly- frcr. 
full cycle devclopmenL too lkit tll ri L 
combine significant database 
fea LUres with a pers istent swre 
clas li brary. Lice n es for 
Windows. OS/2 and NT. 
For Cand C++. BuL don'L ju st 

thin k or Gam elon . call 1.800.GAMF.LON 

Imagine this: Your 
development Learn 
eas ily exLracLing 
legacy daLa into 
a genel'ic objec t 
fol'maL-any size. 
any Lype. any !'elation. hip, any 
l'eference-all capable of annoLaLion. Imagine 
compilable specifications. interactive tes ling and auto
mated documentation. Imagine Lransaction management. 
logica l naviga t.ion and readable code. Now think or how 
Lllis would shonen yom Lime to completion of so ftware 

1'/Je object brow.-er 

for a free cmluatlon disk. 

~lcn ai Corporation. ~ l ento Park. Cali fornia. info@mcnai.com. FA.\~ I 5.8~3.G~ 53 

Circle 249 on Inquiry Card (RESELLERS: 250). 

mailto:info@mcnai.com


Are you looking for seivice, quality 
and dependability when it comes to your 

ALB RES f.~RC ll 
CORPORATIO~ 

LAN products? 

Look no further. Alta Research, 
manufacturer of the Award-winning 

EtherCombo-16+ TIC, has adapters for all 
your Local Area Network needs: 

• 16 bi t Ethernet • Internal Concentrators 
• 32 bit Ethernet • PCMCIA Ethernet 
• 16 Bit Token Ring • Low Cost Ethernet Solutions 
• MCA Token Ring • Network Operating System Bundles 

Call Alta Research today fo r details on our Authorized Reseller Program 

1-800-423-8535 

Alta Research Corporation 


614 South Federal Highway, Deerfield Beach FL 33441 

Phone (305) 428-8535 Fax (305) 428-8678 


Or contact a reseller near you: 

Mainstrect Computer 1-800-333-9899 DataComm Warehouse 1-800-328-2261 

Circle 190 on Inquiry Card. 

For information about advertising your 
product in .the BYTE YES PAGES 
The best way to hove your customers soy "Yes! " 
to buying your products is to say "Yes!" to BYTE 
YES PAGES. Just contact your McGraw-Hill 
representative to get started . 

Ellen Perham Mark Stone 
603-924-2598 603-924-2695 
Southern U.S. Northern U.S. 

SIMPLY THE BEST RESOURCE 

FOR DIRECT BUYERS! 


Use BYTE's fast, convenient card deck to find the best deals on computer products and 
services. Each mailing is loaded with essential hardware and software product informa
tion for making purchases direct from the manufacturer - and it's absolutelyfree! 

The BYTE Deck is your #l resource for: 
• CD-ROM • Networking 
• Multimedia • Windows andMorel 

The next edition of the BYTE Deck mailing will arrive in your mailbox soon. 
Don't miss it! 

Advertisers: 
Call Susan Rastellini today at (603) 924-2596 or fax your order to (603) 924-2683 
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THE BUYER'S MART 

""! .... I'~ 

Ill - •ell A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART is a unique classified section or

ganized by product category to help readers locate sup

pliers. Each ad has Inquiry numbers to aid readers re

questing information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 

BYTE. Do NOT send logos or camera-ready artwork. 

Advertisers should furnish typewritten copy. 2"x1 '/,." 

ads can include headline (23 characters maximum), de

scriptive text\ (300 characters is the maximum 

recommended plus company name, address, tele-


ACCESSORIES 

KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 


Split signals with COMPANION/PC EXPANDER 

Switch signals among PCs with COMMANDER 


Boosts signals up to 600 feel Control up to 96 PCs 

with one koyboard. monitor and mouse. 

CYBEX CORPORATION 
4912 Research Or. , Huntsville, AL 35805 

Phone: 205-430-4000 Fax : 205-430-4030 

Inquiry 651. 
II I' 

STABILANT 22 

CONTACT ENHANCER 


'Highly rr=mmenc/ed.. . ' Je«y ,,,,.,,,_ 

A k>ng- term onvironmentalty·safe , resJdenl contact 
trentmcnl; Stabilant 22 substanbally improves lhe rotiabifrty 

of connoctors and contacts for computers, bio-mod'icel 
oloctron~s. lelecom, avionics, process con1rol, CATV, video, 

audio, and autornotfve equipment 

D.W. Electrochemicals Ltd. 
97 Nowklrk Road (North) Unit 3, Richmond Hill , 

Ontnrio L•C 3G4, Canada (9051508·7500 

Inquiry 652. 

BAR CODE 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
* Attaches as 2nd Keyboard or to any ADS port 

* Reads 2of5. 128. UPC/EAN, Code 39, etc. 

* External or Internal attachment on PC 

* Wand. CCD. Slot Badge, Magstripe or Laser 

* Two Scanners per Reader 

* 100+ Configurable Options 

* 2 Year Warranty, 30 Day S Back Guarantee 

* Direct From Manufacrurer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - S624 

* Complete with Laser Scanner - S1250 

* Complete Wand only Reader- S329 

Worthington Data Solutions 
3004 Mission S treet 

Santa C ruz , C A 95060 
408-458-9938 

800-345-4220 

.. 

Labeling Software 

On EPSON , IBM , OKI , o r LaserJet. Easy 
WYSIWYG design. Any formal/size . Up to 120 
fields per label. 18 text sizes to 3" - readable at 
100', AIAG. KMart, Sears, MIL·STD, Penneys. 2of5. 
128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics - S279. Other programs from S1 29. 

Worthington Data Solutions 
(408) 458-9938 800-345-4220 

.... 

I I 

phone and fax number. 2"x2'/," ad. has more space for RATES(Jan. 1995) 
descriptive text (850 characters is the maximum ecom
mended). 
DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 2"x1 '.4" 

1 ad 

J.5 
Issues 
$731 

2 ads/issue -

6·11 
lnues 
$701 

1 
lssu~ 

$614 
~64 

closes on September 8. Send your copy and payment 3 adslissue 5o 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 1ad St.~62 40? S1 .228 
Mill Lane, Peterborough, NH 03458. For more infor 2"x2'.4" 2 adslissue - 1.169 
mation call: argot Swansog at 603-92.4-2656 
FAX: 603-92.4-2683. 
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BAR CODE 

Portable Reader 
* AA Battery Operated. 64K or 256K 

* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit Is EASY! 

* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Buill· ln Inventory Programs 

I * Download tables and Pick Lists 
.di * Wand, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

* Reads 2of5, UPCIEAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand - $799 

* New Smaller Size - weighs only 12.5 oz. 

Worthington Data Solutions 
3004 Mission Street • Sanla Cruz, CA 95060 

408·458·9938 FAX 408·458·9964 800-345·4220 

Cordless RF Bar Code Wand 
A cordless RF bar code wand or laser with a range 
of 100 feet. Plug-N· Play. No software needed. 
Attaches as 2nd keyboard. For IBM and Macintosh 
or any serial device. 
Compl ete Cordless Wand - $695 . Comp lete 
Cordless Laser- $1775. Optional Range Extenders 
S200 per 100' added. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Windows Bar Code Fonts 
Add bar codes to any font based Windows 
prog ra m . Fon ts d esign ed fo r do t ma trix, 
OeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metalile support included . Only 5199. 

Worthington Data Solutions 
(408) 458-9938 (BOO) 345-4220 

• 1111· 
' ' ,J "II 

NEW FOR 1995 

COLOR 
IN THE BUYER'S MARTI! 


Attract the attention of your 

customers with the addition of 


color to your ad. 

Call MARGOT SWANSON for Details 


603-924-2656 * Fax 603-924-2683 


Inquiry 653. 
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BAR CODE 

Portable Bar Code Reader 
,.. Use as a PORTABLE, WEDGE, or SERIAL 
,.. 9V Batteiy Operation with Lithium Backup 
,.. 2x16 Supertwlst LCD Display 
,.. 54 Key Keyboard with Separate Numeric Keys 
,.. Real-lime Clock Supports Date & Time Stamps 
,.. Reads all Popular Bar Codes {16 types) 
,.. Wand, CCD, Laser, or Serial Input Devices 
,.. Bul!Hn Program Generator 
,.. Create Your Own Custom Programs 
,.. 6 Built-In lnventoiy Programs 
,.. Up to 250 Programs Can Reside in Memory 
,.. Create up to 250 Data Files per Program 
,.. Up 10 250 Look-Up Flies in Memory 
,.. BuilHn Calculator 
,.. Supports HAYES Compatible Modems 
,.. 64K Memoiy with Data Compression 
,.. 30-day SS Back Guarantee - 1 Year Warranty 
,.. Complete Unit with WAND Scanner - 5795 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648·4452 (817) 571·9015 FAX (817) 685·6232 

. ·-r& 

BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 
,.. Emulates Keyboard: Works With Any Software 
,.. Data Appears as Keyboard lnpul 

,.. Uses Enhanced Decoding Algorithms 

,.. Accepts Wand, Slot/Badge, CCD, Laser. 
Magnetic Stripe Reader, & RS232 Serial lnpu1 

,.. Reads All Popular Bar Codes (16 types) 

,.. Reads HIGH. MEDIUM. & LOW density codes 
,.. Auto-Discriminates Between Bar Code Types 
,.. Easily Programmed with a Bar Code Menu 
,.. Over 140 User Configurable Options 
,.. Daisy Chain Up to 96 Readers 
,.. Supports NOVELL Networks 
,.. Supports US & INTERNATIONAL Keyboards 

,.. Direct From Manufacturer 
,.. 30·day $$ Back Guarant ee, 1 Year Warranty 
,.. Complete Unit with LASER Scanner - $1095 
,.. Complete Unit with WAND Scanner - $395 

It 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800)648-4452 (817) 571 ·9015 FAX (817) 685·6232 

Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design , and 
simulation soft wa re. starting al 51 49 each . 
Comp lete PCB package w i th schem atics. 
autorouter. and layout for 2·1ayer circuit boa rds. 
$399. Enhanced version wilh autopl acemen l , 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 

Mental Automation, Inc. 
5415 1361h Place, SE-Bellevue WA 98006 

(206) 64 1·2141 FAX (206l 64!Hl767 BBS (206) 641-2846 

Inquiry 654. 
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THE BUYER'S MART 

BAR CODE CAD/CAM CD-ROM 

Bar Code Printing Software 
LabelWorks for Windows 

,,.. Prinls all Popular Bar Code Types ( 19 Types) 

,,.. Desklop Publishing Fealures: WYSIWYG , 
Scalable Fonts, Rulers. Guides. Lines, Shapes. 
Page Zooms {25%·400%), Templa1es 

,,.. Rotates Tex!, Bar Codes, and Gra~hlcs 

,,.. Suppons Windows Compatible Fonls 

,,.. Choose From Over One Hundred Popula r 
Label Formals or Design Your Own 

,,.. Rich Toxl Suppon: Mix Slyles, Types, & Sizes 

,,.. Automalically Prinis Serial Numbers 

,,.. lmporls & Expons Graphic Files: 
TIFF, GIFF, BMP. PCX, WPG, WMF, TARGA 

,,.. Suppons Vinual\y all Windows Compalible 
Primers (Pos!Scripl, Laser. & Dot ~lalrix) 

,,.. 30-day Money-Back Guaranlee, S295 

'''CALL FOR FREE DEMO SOFTWARE''' 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless. TX 76040 

(800) 648·4452 (817) 571·9015 FAX (817) 685-6232 

8ARCODE & MAG. STRIPE SYSTEMS 
MADE IN HIE USA 

• Keyboard Wedge with HP 
S!alnless Slee\ Wand 5249 

• Keyboard Wedge with SYMBOL 
L52000 Laser 5849 

• Keyboard Wedge with SYMBOL 
LT1700 Laser S562 

• Soflware Wedge Decoder with HP S!alnless 
Steel Wand or Laser ScaMer (OOS & l'.'N) $149 + 

• Meg.StrlpeEncoder/Reader (3 Trks) 
w/Soflware 51099 

• Printing Software (OOS. WN. l.NX... ) 5149 + 
• Portable Data Terminals (6.11<-•.21.ti) 5599 + 
•Complete POS System: 4S640Mhz. 51999 

4MB RAM . moMOf, POSSoltware. SP212 Receipt PM!er, 
M-S Cash Drawer, pole dsplay,H? IW1less stetl wand and 
magnollc slnpe reader W".il decoder 

• Application Software: lnven. Asset Tools. Time 4 Aneod. 
•Radio Frequency Termina\S (sprea!i~owband) 
• FREE Prlnling Software, Wand Holder/Laser 

Sland. 30 Day SS Back • Spanish Depl. Avail. 
• Direct from Mlg. 

BARCODE INTERNATIONAL SYSTEMS (SIS} 
12MO Sevcm Way, Riverside, CA 92503 (909) 270·0016 lnl'I 

1100)653-4252 US• l800)2t9-5t78 CAN· FAX (909)270-0920 

Inquiry 655. 

CD-RECORDABLE 

Geared to CD-R technology 
GEAR, the ultimate CD-Recordable 


tool for any CD-Standard 


If you demand a s imple , easy-to-use 

solution to create CDs, GEAR is 


everything you need. GEAR supports 


all major CD-Recorders: 
JVC High Technology 
Kodak Philips 
R icoh P lasmon/Reflection 
Sony Yamaha 

GEAR is a v ailable for 
•Windows/DOS •Apple Macintosh 
• Sun Unix • H ewlett Packard Unix 

Elektroson 
USA 


10 Presidential Boulevard, Bala Cynwyd, PA 19004, USA 

tel 610-617-0850 fax 610-617·0856 


Europe, Asia, Rest of the World 

P.O. Box 2436, 5600 CK Elndhoven.The Ne1hor1ands 

tel 31-(0) 40·515065 fax 31- (0) 40-514920 
E-mail Elektro@scl.kun.ni 

Inquiry 656. 
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CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 


Indexer LPT™ software $249
NEW VERSION 3 VISNMC 

• Controls up 10 six slep motors simultaneously. 
• Linear and Clfcul.ar Interpolation. 
• New feo1uros 10 accommodato machine conlrol . 
• Easy-10-use DOS device driver. Supor Manual. 
• CAO.CAM interface available. 

C-O<pO<atlon. 1422 Amold A"
Ability Systems Rosl)TI.PA 19001 121s1ssl-433S 

FAX: (215) 657-7815 

Inquiry 657. 

CD-ROM 

The Official ASP CD·ROM 
By The Assoc lallon of Shareware Professi onals 


Freshly Updated Every Quarter 


Over 1100 Great Programs 
Faml~. Garn... Business. Grai>tl<s. Windows • Morel 
Onlv $24.95 + $2.00 S&H 

Order From ASP Approved Vendor FREE C.i.l<>Q VISA/MC 
ABC SOFTWARE SOLUTIONS 

123 Grand Avenue, Billings. MT 59101 ·6020 
406·256·5656 FAX 406·248·7548 

Snarevme proJrams require stparate payrnenl to author1 I! round uselul, 

Inquiry 658. 

* CD-ROM DRIVES :f: 
:;: SCSI ADAPTERS :t: 
:;: SOUND BOARDS * 

•CD-ROM nn.ES, MAC & DOS 
• CD·RDM CADDIES & ACCESSORIES 

Computers at Large
Saratoga. CA 

Declicalecl to CD·ROM technology. 
PLEASE CALL FOR OUR P RICE LIST 

600-642·4 194 • 408-255· 1OB1 
Fnx 408-255·2388 VISA & MaSlorCard occeptod 

Inquiry 659. 

We Buy, Sell & Trade 

CD-ROMS & MEMORY CHIPS 
R esellers Wanted 


Call or wrile for a free product update 


Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
+ 1-215-276-3657 I +1-215-276-3854 fax 

1-800-8-CDROMS 

Inquiry 660. 

Language/OS 
1OOs of COMPILERS 

INTERPRETERS with SOURCE 
fo r compilers, function libraries, and 

docs for standard and research 
languages & OS. 

Language/OS II 
The LARGEST COLLECTION of source 
just got BIGGER !!! A perfect companion for 
Language/OS, Additional source for 
compilers, function libraries, and docs. 

534.95 each I $60.00 for both 
To order these or other titles, contact: 

KNOWLEDGE MEDIA 

436 Nunneley, Paradise, CA 95969 


(800) 78 CD ROM (916) 872-7487 
FAX (916) 872-3826, VISA/MC accepted 

Inquiry 661 . 

CD ROM TOWERS & 

JUKEBOX SERVERS FOR 


ALL OPERA TING SYSTEMS! 

No Device Drivers/ MSCDEX needed, 

Complete Kit Networks CD Roms. 
unlimited user license, DISCPORT. 

u JES, NONE BEnER AT ANY PRICEn 
Call NOW: 1 (800) 482-1866 305-271-0076 

Inquiry 662. 

New and Updated CDROM Titles 
Clea MS Windows CDROM. Thsnds of Windows prgrms..S29.95 

Glga Ga11es CDROM. Games tor DOS/Windows........ .. .. ....S39.95 

Space and Aslronomy. Thsnds tlASA lmages/dala ...........$39.95 

C User Group Library, C source code Dec 93 ..................$49.95 

Simtel MSOOS CDROM. ODS Sharewarelfreeware ...... ....$29.95 

CAZ Ha11 Radio CDROM. FCC Gallslgn Db & Shrwar. .....S29.95 

Hobbes OS/2 CDROM. OS/2 5harewarelfreeware ...........S29.95 

Source Code COROM. 650 Mb source. DOS/Unix ............$39.95 

Gulenbefg Pro/eel. Literature and docs............................$39.95 

Lin"' Operallng Sys, 386/486 OS. X11. lull src .................$49.95 

freeBSD Operallng Sys. Ver 1.0. kml src. X/GNU ..............$39.95 

Ucris Brilannla. MSDOS Tech/ScVEng lneer......................$69.95 

X11RS/Gnu COROM. Full SIC. SPARC blnaries ..................$39.95 

Nebula lor NeXTSTEP, Prgms !or lnlel HeXTSTEP .............$59.95 

Aca Pr~rammlng CDROM.Compilers. source, docs .........$39.95 

Amine! CDROM.Amiga Sharewarelfreeware ....................$29.95 

CO ROM Caddies. Lif•llme Guaranleo ................................$4.95 


Top quality CDAOMs. 100% satisfied or full refund. 

WALNUT CREEK CDROM 
4041 Pike Lane. Sle 0·212. Concord. CA 94520 

1·800·786·9907 Visa/MCAMEx, Fax: 1·510·674-0821 

Inquiry 663. 

COMMUNICATIONS 

Frame Relay, x.25, BSC, HDLC, SDLC 
Use our rock so110, compllanl. lnew:penslve and robus1 
synchronous products for your PC project On board prolocol 
support reduces PC ovetflead. 

• Support for MS·ODS. Wincows. Unix. 0512.Ne!Wareand others. 
• CCITI and ISO complian1 X.25, HDLC. 
• Frame Relay blankel cenilicd for any appllcallon. 
• Tes! and dalascope programs for easy debugging. 


Sangoma Technologies Inc. 

Tel t-!100·388·2475 905-474· t990 
Fax 905-474·9223 

Inquiry 664 . 

COMPUTER BOOKS 

COMPUTER BOOK STORE 
Now, on the lnternoll 15% discoun1 oll most books from 
140 publishers. UNIX, CD·AOMs. Windows. lnterno1, 
Maclniosh. Electronic catalogs avallablo by anonymous 
FTP from ftp.compubooks.com. Downlood catalog from 
CompuServe (GO CSK}. Personal. technical service. 
Worldwlde shipping. AU major cards. 

CompuBooks 
ARI Box 271D 512-321·9652 
Cedar Creek TX 76612 USA Fax 5t2·321-4525 

Orders only 800-880-6818 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWARE Compulerowner's coverage provides 
replacement of hardware, media and purchased 
soflware. As little as 549 a year covers accldenls. 
lheft power surges and more. One call does It all. 

1-800-800-1492 
SAFEWARE, The Insurance Agency Inc. 


PO Box 02211 . 2929 N. High St.. Columbus. OH 43202 


Now available In Ontariolll 


Inquiry 665. 

ftp.compubooks.com
http:Rosl)TI.PA
http:Clfcul.ar
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COMPUTER MEMORY 

MEMORY SIMM MODULES 
Wholesale Prices·Domestic and Overseas 

Absolutely The Lowest Prices on 30 and 72 Pin Simms 


•• 1x9·70 $31.50 

" 4x9·70 $127.50 

lifeti~ W arranty on all Memory. 


We hove been The Loodcrs in low Prices Since 1986. 

Please Coll or Fox. • BUY • SEU • TRADE 

Windows Memory Corp. 


920 Kline St., Suite 302, lo Jolla, CA 92037 

800-454-9701 Fax (6191 454-9703 


Inquiry 666. 

COMPUTER TELEPHONY 

Write your own Voice Mail software 
Create advanced, mulll ·llno voice/fax mall sys1oms with 
VOS' ... . tho Editors' Choice. Complete tonguogo lor 
compulorholephono ln logrolion. VOS supports databases. 
LANs. voice recognlllon, to1<Ho·speoch, conferencing. 
switching and more. 

Call for free booklet Gel into Interactive Voice. 

Parity Software 
US: 415·989·0330 fax: 415 -989-044 1 
Europe: +45-3940.8803 fax: +45-3940-7803 

CROSS ASSEMBLERS 

Cross Assemblers 40't.-:~E>1z, 
Simulators -9. q-?. 

Disassemblers E>~Q)~cE>O' 

PseudoCorp '9/ 
921 Country Club Road, Suite 200 


Eugeno, OR 97401 

(503) 683-9173 Fax (503) 683-9186 


BBS (503) 683-9076 


Inquiry 667. 

DAT A RECOVERY 

We Can Save It! 
All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DRIVE SAVERS 
Restoring data since 1985 
1-800-440-1904 

415-883·4232 

Inquiry 668. 

Ontrack 
DATA RECOVERY 

• Professlonal service 10commended by major hard 
drive manufac1urors • Expertise in vlrtuaUy every 

opornting system & modln Glorago dovice • 2'1-hour 
support with weekend. priority. & on·slte seJVice 

available • For fest, successful results, call: 

MN:1·800·872-2599 • CA: 1-800-752-7557 

UK: 44-81-974-5522 •GERMANY: 0130-815-198 

Ccip. HeadquanC15: 632 1Bury DfMI. Eden Pra!ne, MN 55346 

Inquiry 669. 

DAT A/DISK CONVERSION 

THE #1 CHOICE 
in disk & tape conversion 

!~~ ri~~. ~r!r~"o9m~~~~81~0::e~~~~~~~~.~~!.' 
Free test • Sa11stac11on guaranteed 

Graphics Unlimited Inc. 
3000 Secood St North, Muuwapolls, MN 5541 1 

(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 

Inquiry 670. 
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DAT A/DISK CONVERSION 

CONVERSION SERVICES 
Convert any 9·track magnetic tape to or from 
over 5000 formats including 3W. 5~-. 8" disk 
formats & word processors. Disk·to-disk con
versions also available. Introducing CD-ROM 
conversions. Call for more Info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept f B. Buffalo Grove, IL 60089 

(800) Convert (708) 459-601 O 

,. 
,,..-_... 

Attention DOS and Windows users... 
now you can have file compatibility 

with all your Macintosh friends! 
With MecSEE you can... 
• copy files bOrwocn DOS and Macintosh dlslui 
• rename. delele. and make/remove folders on 

Macintosh d isks 
• formal MaCltllos.h disks (tneiudtng hQrtJ disks) 


But ONLY MacSEE features••• 

• support lor almos1 any disk lnctudlng 1.44J2.88 Mb floppy, 

BIOS compnllblo ha rd disks. ASPI SCSI hard di sks 
(SyOuests, Bomou Is, MQs), and CD·ROMs 

• Ille transla1lon tor MacSinary and BlnHox Illes, and most 
common da1n mes lncludmg EPS. TI FF, Text, Excel , 
Photoshop, Ouk:kUme Movies .... CIC. 

• 1f1Cfudes BOTH DOS a~ Windows versions in 

ONE package! 


MacSEE Is clearty a better deal than buying a whole, new 
Macintosh ond "11cSEE Is also cheaper than competitors lhat 
are unable 10 Uvo up 10 half of lhaao l1111ures. Try MacSEE 
under our 30 doy money back guarontco l 

MacSEE is only S79.95 and can bo ordered dilect via chock, 
money order, COD. 0t corpomto PO l rom: 

REEVEsoft 
P.O. Box 1884 • Clemson, SC 29633 

1803) 654 -7378 • !803) 654· 81 30 FAX • 71521,nDO CompuSel'le 
or via credit card from Pubhc Sonwarc library at H100·242·4775 
or 713-524-6394 (71 3·52<-6398 FAX). Men tion MacS EE (11em 
#11 512) when ordcr!no via credll caro. Order s will bo shipped 
within 48 hours. Inquiries should be directed lo AEEVEsofl. 

Inquiry 671 . 

WE WROTE THE BOOK! 
Deal direct with 1he company who developed 
1he sys tems tha1 most o th ers use .. . 
S H A F F S T A L L ! Tape/Diske u e 
T ransfer/ Conversion/Duplicat ion . PC/ Mini/ 
Mainframe/Workstation Tape Transfer. WP 10 
WP Document Conversion Services. 

1 ·800·357-6250 317-842·2077 
Shaffsta ll Corporation !Fax) 317-842-8294 

Inquiry 672. 

DISK DUPLICATION 

FULL SERVICE DISKETIE & CD REPLICATION 
• 	Comple1e Packaging, Assembly & Printing 

Custom Labels & Sllkscroonlng 
• Aval1able In all disk formats 
• 100% virus checked & copy-verified 

MANUFA CTURING DISKETTES IN THE U.S. SINCE 1978 

SYNCOM TECHNOLOGIES INC. 
1000 SYNCOM DRIVE, MITCHELL, SD 57301 

1-800-843·9862 
Inquiry 673. 

EDUCATION 
S.S. & M.S. In COMPUTER SCIENCE 

Til0 Amencan lnstrtute FD4' Compu!er Some-es offers an rn
depth home sludy program to oam your Bachelor ol Scionce 
at home. B.S . subjoc1s coverod aro: MS/DOS. BASIC , 
PASCAL. C, C-...+ , Data Fiio Processing, Data Structures & 
Opera ting Systems. M.S. program Includes subjoc1s in 
Software Eng!noodng and Arll! lclol lnlotllgonco. Ada and 
Using Windows courses alSO avallablo. Accredrted Member · 
World Association of UnlvcrsitJos and Collaocs. 

AMERICAN INST. for COMPUTER SCIENCES 
2101-EIY Magnolia Ave. . Suite 200, Birmingham. AL 35205 

1·800·787· :24 :27 1 ·:205-3:23-6191 

... 


EDUCATION 

COMPUTER SCIENCE B.S. DEGREE 
B.S. degrees in compuler saence and olhor fields 

ottered lhrough home study. Granlham lesson materials. 
Personal help by mail, phone, lax. BBS. Emphasis on 
teaching and guiding you 10 professional compo1ence. 

Our 441h year. Accredited member DETC. 

Free Catalog: 1 (800) 955·2527 
Grantham Colleg e of Engin eering 


Grantham COllega Road, Sidell. LA 7().169-5700 


Inquiry 674. 

EMBEDDED FONTS 

Swellfont™ 
A scaleable Ion! from 6 pix & up. All sizes well formed. 


Compile ANSI C code (4K) wi1h pgm, For C 

programmers Iha! supply graphics prlmlllves !or CRT 

or prinler. 	 SSO. 

FAX 1-800-720-7974 for info. 
Schneider Software Systems 


Corporation. 

34JO Lisi Pl #1006. Minneapolis, MN 55416 


Inquiry 675. 

FLOPPY DISKETTE 
3.5-- FLOPPY DISK 


RELIABLE & DURABLE 

: ~:i ~i~:S":e"~~3f~' {1~1':~~Yc~rle~E~~~~~·

1•i~t~~~~~Ucts: 2HD. 200, video ta pe, CO jewelry box. 
• Our own 6rand MEGA. OEM 01 bulk pack are also a'IJilab1e. 
• Duplicators & whol.esalers are'M!lcome. 


YHC Cassette Ind . Lid INMARK IND. LTD . 


vmri ouaranteed 

75 Salntsbury SquJre 1 A Man fOCfl\l lndusuw BldO 

Starborough, Ont. 7 Cheung Lee Sttee1. Ch:il Wan, 

Gana<Ja MIV3K1 Hon~ Knno 


Tel: \416\321-1179 Tel: (852 558-2203 
Fax: 416 321-8451 Fax: (852 897-3700 

Inquiry 676. 

FLOWCHARTS 

COBOL STRUCTURE CHARTS 
The new PowerSlruclure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOTI Forget 
manual flowchaning. PowerSlruciure wfll diagram 
your spagheni code, do ii in seconds, and lree 
programmers for more imponant work. 
Now just $149. 

CyberMetrics 

5541 s. Marine Drive., Tempe. AZ 85283 


(602) 838-3310 


Inquiry 677. 
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Requires Microsoft Win· 

1~i~~g ~~-r~u~~n~~~aLrt~ 

FAX: (303) 669-4889 
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WINDOWS FLOWCHARTER $129 
RFFlow 3.0 Is a professional drawing tool for 

flowcharts & org. charts. 

dews: 200 shapes auto adjust 1n size: diagonal lines 


~~~;~'";;f;~k ~~08 li~~a~~u 1
import/expon bitmaps and metahles; Call for free 

trial disk. 


RFF ELECTRONICS 
1053 Banyan Court. Loveland, CO 80538 


Phone: (303) 663-5767 


FOREIGN LANGUAGES 

OVER 150 LANGUAGES 
Tr:mslalion, Language Learning 


Tutorials, Fonts, Dictionaries and 

Language Systems fo r DOS, Mac and Wi ndows. 


Japanese, Cliincsc, pan.ish speaking staff. 

Call us first fo r best prlt-es and expert support. 


Character Language Resources 

2 1 :'\O S:.wtdk Olv<l . . \0.iA, l.o!' A11gclcs. CA 90025 


800-569-2099 FAX 310-996-2;)0;) 


Inquiry 678. 
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THE BUYER'S MART 

FREE COMMUNICATIONS 

Cost-Free Communications 
Operate dial-up equipment with NO call or cabling costs: 
develop, demonstrate, test or teach anywhoro - Instantly! 
(Also idoal for programming voice systems) 

PORTABLE PHONE-LINE SIMULATORS 

Fax Scanner 19 or 18 volls) £28 1$49)

One-way Dial-up ("lite1 £79 IS135)

Two-way Dial-up ("Demo") £1 19 IS199)

6-channol ISDN l"K384") £2850 1$4850) 

QUANTITY DISCOUNTS - DEALERS WANTED 


FREELINK by GoodThinking lUKI 

Access +44(0) 1844 291803 Fax: 292803 Visa 


Inquiry 679. 

HARDWARE 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 


Professional, Corporate, Government, and 

Educational Buyer since 1965 


APPLE II"' & MACINTOSH0 

SYSTEMS• PARTS• EXCHANGE REPAIRS 

Call for a Catalog . .800-274-5343 
INT'L: 617-275-4600 •FAX: 617-275-4848 

205 BURLINGTON ROAD • BEDFORD. MA 01730 

Inquiry 680. 

HEWLETT-PACKARD 
Buy - Se// - Trade 

LaserJet ColorPro 
DeskJet DraffPro 
RuggedWriter DrafL'Ylaster 
Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 


41 17 Second Ave., S. Birmingham, AL35222 

Phone: (2051591 -4747 Fax: (205) 591-1 108 


(800) 638-4833 


Inquiry 681 . 

JAPAN MARKET 
Japan 's Computer Industry - in English! 

Are you missing out on one of !he fastest gnwing software 
markets in the work:I? Learn how 10 get in by subscribing to 
Japan's only Engllsh·language computer magazine 
Computing Jnpan. Fax or call for a FREE TRIAL COPY. 
Subscrlplions only USS93 in North America and V9.000 per 
year elsewhere. 

Computing Japan Magazine 
USA and Canida: Elsewtuut: 
11 1 Cedar SI. Hiroo AK BldQ. 4F 
Sandpolnl, 10 83864 USA 5·25·2. Huoo. Shtbuya·ku, Tokyo 150, Japan 
Ph: 208·263·&118 Ph: +11·3·3«5·2516 
F11; 208·263·6310 Fax: +81 ·3·3447-4925 

Inquiry 682. 

LANS 

Little Big LAN 
The most flexible network 

Peer to Peer LAN lo 250 nodes 
$75 1otal sollware cos!. not per node! 
Link via serial. parallel. or Modems 
Also via Ethernet or Arcnet. or mix! 
Typically only 40k of RAM 

Information Modes 
817·387·3339 / P.O. Drawer F. Denton TX 76202 


Fax 81 7-382-7407 Orders 800-628-7992 


Inquiry 683. 

NOTEBOOK PERIPHERALS 

Second Serial Ports 
PCMCtA - RS422/RS485 Interfaces 


detachable DB9M conneC1or 5249 

Toshiba, Tl TravelMate, Everex/Sanyo


• AS232 • AS4221485 
• t6C550 UART • S179 10 5249 

Custom design capability. Also auto and ai'cralt power 
adaptors for portab~ computers. and prin1ers. 

Designed and made in USAlll 
Empire Engineering 

camomlaUSA 
te l 8051543-2816 fax 805/543-2820 

Inquiry 684. 
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PROGRAMMERS TOOLS 

DON'T DEVELOP NETWORK APPLICATIONS 
wi thout NPPC, a powerfu l library subroutine 
package with the simplest API available anywhere! 
Window and DOS. IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C, C++, 
Visual Basic. FoxPro. etc . 30 day S back 
guarantee. Download a free demo from our BBS. 
NPPC for Windows or DOS - $ t95 w/source $395. 

SYNERGY SOLUTIONS, INC. 
2 150 South Country Club, Suite 1, Mesa. AZ 85210 

(602) 545~797 FAX (602) 545-9827 BBS (602) 545-0232 

Inquiry 685. 

SECURITY 

EVERLOCK - EVERKEY 
Software and hardware based copy protection. 
Features include - enc ryption, seria li za tion , 
comp ress io n , remotely resettable date and 
execution limits, usor data flags and more! 
Call today and ask about our low cost T rial K its 
and free demo disk. 

Az·Tech Software, Inc. 
201 East Franklin St., Richmond. MO 64085 

(800) 227-0644 (816) 776-2700 FAX (816) 776-8398 

Inquiry 686. 

THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY famiry - UNCOPIABLE copy pro1ection 
• STOPVIEW software encryption 
• NETLIMIT ne1work license metering 
• DOS, Windows, Macintosh, OS/'2. support 
•	 No source code chongos required • lor ANY of our prod· 

uc1s in ANY environment 
• Our products destroy ALL of our competi1 1on 
• Cati 	for FREE demo disk, or 10 discuss our products' 

MANY options 

BBi Computer Systems, Inc. 
14105 Heritage Lano, Sliver Spring. MD 20906 

800/TRY·A8BI • 800/879·2224 • 301/871-1094 • FAX:301/460·7545 

Inquiry 687. 

CRYPK~Y SOHWAR~ llHNSING SYSHM 
" Hardware key protection without the hardware key" 

CrypKey is a software protecllon tool, oflerrna 
• complete security Jrom any disk copyprogram 
• complete compatibil ity wtlh any MS-DOS 


or MS WINDOWS based machine 

• complete invisibility- no disk key, no hardware key. 
less supoort calls 


· instant disaster recovery 

• protect programs dlstribuled on CD· ROM. BBS. or Internet! 

CrypK ey is 2 sales tool , allowing yo, to sell your program 

· by increments - enable!heoptions the customer 


purchased 

• by number of runs - e.g .• sell 100 calculatrons for S100.00 
• by time period - e.g .• lease or demo your program 

for 60 days 

CrypKey uses anumeric key thal can be transmilled by phone. 
fax. or email. Sell your customers more options. more copies. 
more time or more runs ins ta ntly, just by making a telephone 
call. (great lor overseas cuS1omers or distribulors) CrypKey is 
produced by Kenonic Controls Lid. - engineenng and solMare 
srnce 1972. 

Kenonic Controls Limited 
717!H21h Slreel Sooth East 

Calgary, Alberla, Canada T2H 2S6 
(403) 258·6200 • tu: (403) 258-6201 

inquiry 688. 

KEY-LOK'" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security . Algorithmic 
response. Programmable memory. Econom
ical. Transparent to PARALLEUSERIAL port, 
Counte rs/Real -Time-Clock. Multi-product/ 
fea ture licensing . DOS/ NT/ UNI X/OS2. 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 


3167 E. OteroCircle, Littlelon. CO 80122 

1-800-4KEYLOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 689. 

SOFTWARE PACKAGING 

FREE SOFTWARE 

PACKAGING CATALOG 


Everything you w1U noed lo Packago, 0 !$tnbute, and Ship Your 
Soltwaiel! From rMnuals and blndors lo mailers and shtppers 

LABELS LABELS LABELS 
For your diskettes, pla in or custom printed 
do! ma1rix or laser printer .•. free samples 

..•FREE CATALOG..• 
Hice & Associates 

8586 Mon1Jcello Dr •. Wcs1 Chester. OH 45069 
Phone/Fax: 513-n9-79n 

Inquiry 690. 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full featured, heads-down data entry 


with two-pass verification, edit language, 

operalor stals, much more! Designed !or 

the PSIZ". PC, XT, AT or compatibles. 


PCs lrom $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206177616443 
21929 Makah Rd., Fax: 206/776-7210 
WOO<iNay,WA 98020 USA: 000/356-0203 

SOFTWARE/EDUCATION 

DERIVP NEW VERSION 31 
DERWE"; A Mothomatlcal Assistant combines the 
powe1 of computer algebra with the ease of a menu· 
driven interface . It solves symbolic & numeric 

~~~b~~~d a~~,~~?tsisc~l~~~sn,~~i1:,e~t~fo~ ~a~ri~ 
3D. Suggested List Price now only $125! 


Req: MS-DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 
3660 Waialae Ave. Ste. 304. Honolulu, HI 96816 

Ph: (808) 734-5801 Fax: (808) 735-1105 

Inquiry 691. 

SOFTWARE/ENGINEERING 

Circuit Simulation 
New LOW COST SPICE Tools 

IOICQQY!<ing ICAPl4Lite 

Affordable SPICE 
Experience Analog and Mixed signal simulation 

like you 've never seen belore 

nJust like being at the Bench.n 

includes: 

• New lsSplce4; Real Time Interactive Disp lay 
• UllLIMITED Circu it Size! 
• 	 Integrated Schematic Editor 
• Model Libraries , more tha n 5000 Parts 
• Windows, Windows NT 

Full SPICE pro~rams starting at $95. Complete 
systems with sc ematic entry, ISSPICE4, models, 

and waveform graphics only $595. 

Call or Fax for your Free Demo kit 
P.O. Box 710, San Pedro, Ca 90733-0710 

Tel (310) 833-0710 
FAX (310) 833-9658 intuso~ 

Inquiry 692. 

SAUNA: 30 THERMAL ANALYSIS 
• Models: PCBs. stacked plates. heatsinks, multiboard 
enclosures. • All heat trans fer modes: convection. 
radiation . conduction • Interactive menu-driven 
• Th ermal parame ters library • Fast ~what W : 
d mension, mat'I, finish, analyses • Easy to learn & use 
• 	 IBM PC & Macintosh II 


Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor. Ml 48 108 

313-663-8810 FAX 313-663-3640 

Inquiry 693. 



II 

Inquiry 697. Inquiry 701. 

Full Access 14.4K 8/N/1 All Nodes 
Service is FREE 'You Pay L.D. Charge 

Voice Help 1·217·322·1212 
lnqujry 704. 

The BYTE EURODECK off e rs you a 
unique opportunity to sell your computer 
products to BYTE ' s 50 ,00D European 
Subscribers! 

Call Joseph for more info! 

(603) 924-2533 
Inquiry 705. 

The Best Resource for Direct Buyers 
BYTE's jumbo deck is a last. convenient way to lind 
great deals on compulor products and services. Each 
maii ng is loaded with essential hardware and sott\vare 

~~~~f~cit~f~::"~ 1 i~~d1~!·f~l,~t;j,~~~?y ~~:~/ fh0 
emn~hx~ 

edition 01 the Jumbo BYTE Deck will arrive in your 
malbox soon. Don't miss Ill 

Advertisers. Call Susan Aaslalllnl laday at 
(6031 924 -2596 er lax fOtH Grder la (603} 924·2683 

BYTE DECK 
Inquiry 706. 
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SOFTWARE/GRAPHICS 

New Version! 

AccuSoft Image Format Library S.O 

Programmers: Add support for 36 raster 

file formats instantly! 
TIFF, JPEG, PCX, TARGA, OIB. OCX, GIF, BMP, 


WMF. PICT, WPG. EPS, Group 3, Group 4 

New Formats: Photo CD. PhotoShop. ASCII. 


KoFax, ALE. LaserData, CALS, ATI, CLP, XWO, 

IMG, IFF, SUN, XBM, ICO, IOCA. CX2. XPM. 


CUT. Brooktrout, MAC, MSP. 


Guaranteed lo read all raster images in existence 
in the listed formats! 

*Import, export , scannlno. conversion, compression* Prinling, display, Image processing* Supports all languages* Fax formats and multi·page Images* Aolale, zoom, scale. color reduction*Thumbnails, sharpen, special-elfeels*Windows, NT, WinPro Gold 32, VBX, VBX32*Walcom, OS/2, MAC, UNIX, Clipper, FoxPro 

AccuSoft Corp. Call 800-525-3577 
Two Wostbofo Business Park Wostbofo, MA 0158 1 USA 

TEL (508) 898-2770 FAX (508) 898-9662 

Inquiry 694. -
CAD Developers Kit 

TG-CAD Professional 5.0, a CJCH Win/DOS SOK. 
Read/WriteNiew PCX/GIF files & DXF to R1 2. Create 
fonts & text. Ray Tracing/Shading. Hundreds at 20 & 
30 roulines. Comes as DOS Lib.. Win Lib. & Win DLL. 
Source available . 30 day llmltcd guarantee . Free 
Technical White Paper available. Catt or write today. 
Disk Software, Inc., Box 941152, Plano, TX 75094 
1·800-635-7760, Phone/Fax 214-423-7288 

Inquiry 695. 

FREE IMAGING 
SOFTWARE 

Programmers, call now lo get a free copy of LEAD's 
image management and compression utility. LEAD
TOOLS 4.0 fmagehandler'" for Windows. It's the only 
tool you'll ever need to handle Images and a great way 
to evaluate our new LEADTOOLS 4.0 lcolkit. (WIN32, 
DLL, DOS. VEX avai lable) 

FASTEST IMAGING TOOLKIT GUARANTEED! 

LEADTOOLS compression, decompression, 
converts and processes raster images faster than 

any toolkit on the market. 30% to 50% fasterl 
Compare LEAOTOOLS wilh any of our 

competitors - RISK FREE - and see for yourself. 

30 DAY RISK FREE TRIAL! 

Call for complete info and FREE demo disk! 

800·637-1835 
~ LEAD 

T ,r~~'!':'~f'?!7/~~ 
900Ba.tl" Su..,, Ctotlon~ NC 2~ 7()032-5532 (f"l 7ll4-37Ht6t 

Inquiry 696. 
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SOFTWARE/MATHEMATICS - J·,1 
~ 

ORSYS - $299 
OPERATIONS RESEARCH SYSTEM 

Linear programs up to 3000 by 15000 
Mixed·integer and discrete linear programs 
Nonlinear objective and quadratic programs 

Transportation and Transshipment models 

Eastern Software Products, Inc. 
P.O. Box 15328. Alexandria. VA 22309 

(703) 360-7600 Fax (703) 360-7654 

Inquiry 698. 

SOFTWARE/SCIENTIFIC 

VTEX Scientific Desktop Publishing 
• Scalable Fonls • Font elf eels • Typeface customlzalion 
• Equations • Tables • Graphics • Foreign languages 
• Multi-lingual spell & hyphenation • IDE • On-line help 
• Dos. Dos-32 and Windows versions • From St 99 
'Tp< of Tomorrow"-Notices of AMS. March 1991 

Call now for a FREE DEMO DISK 

MicroPress, Inc. 
6B-30 Harrow Street, Forest Hi lls, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 

Inquiry 699. 
..., .i.:::!l.... r . 
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SCIENTIST@ 
SOFTWARE DEDICATED TO 

EXPERIMENTAL DATA FITTING 

User-transparent symbolic algebra enhances 
numerica l performance and robustness. Fit 
combinations of user-defined 

• nonlinear algebraic equations 
• implicit algebraic equations 
• ordinary diffe rential equations 
• Laplace transforms 
• least squares splines/polynomials 
• interpolating splines/polynomials 

Also includes data smoothing routines, 20 
and 30 plotting, and a scientific worksheet 
that allows error propagation and dimen
sional analysis. Requires Microsoft Windows. 
$295. Model Libraries are also available. 

MicroMath Scientific Software 
1-800-942-6284 Fax (801) 943·0299 

Inquiry 700. 
- L ' :iL 

FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 

Over 350 programs tor Windows. DOS, Mac. 

Amiga, UNIX 


800-775-6745 
RockWare 2221Eas1s1roe1.s10. 59s 
Scientific Software Galdon. co oo•ot 

(303) 423-5645 • FAX (303) 423-6171 

SOFTWARE/TYPESETTING 

MicroTEX 
Includes LaTi;X 2e 


For documents as effective as your wordsl 

Publlsh elegant documents - even with complex 

mathematicallscicn1 ic oquallons or In foreign languages. 


• Exclusive lntegraled Quick-Previewer 
• FREE domo disk • FREE shipping 

Micro Programs Inc. 
251 Jackson Avo .. Syossot. NY 11 79 1 

Toi: (516) 921-13S1 800-Tox4ALL Fax: (51 6) 921-1004 
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SOFTWARENOICE/FAX 
~~~~~~~~~~~~~~~~~ 

HIGH LEVEL C LIBRARIES 
MulU·Votce and MultJ·Fax are complete deveJopmenl C toolkits to 
atceSS all tne t•atutes 101 most vola! arn1 tu orocessmo 1>o.11ds 
available lod.r/. It ~ps you wr11t MULTI-LINEVOICE (ilfldio1) FAX 
APPLICATIOll In minutes. Many oomol! progiams amt Hbrvil!s ate 
dehvert'd \\1th fult:f commen1!d source code VISA/MC Acctpted. 
Mutti·Voice for Oialogic. Ahotorex. or Powortmo II : S599 

~~~:~:~:,,"~0~0~~k(11~,~~·.~~~!):~'~99 

ITI SOFTWARE 
Fax-On-Demand for lnlormatlon: (514} 835-2216 


Tel: 514-597-1692 Fax: 514-526-2362 BBS: 5t4-835-5945 


UTILITIES 

iInquiry 702. 

VAX TO PC TRANSLATION 

Vax Basic to Visual Basic 
Over 300 tests on every Vax line. Problem 
code is commented and a solulions man ual 
included. Also Visual Basic example step by 
slep . $395 chequ e or draft o r wire . 
Compuserve delivery available. 

Mikado Computing Ltd. 
309 Regent St, London Wt A SAL, UK 

• Call +44 171 323 5423 (24 hrs messaging) 
• Fax +44 171 911 5104 

Inquiry 703. 

WINDOWS 

*FREE INTERNET 

217·322·1111 


1 


II ,,1111 '' 
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Sirlin's CAD++ ENGINE™ 
• Programmers Toolkit supports Read/Write of 

AutoCAD DWG & OXF Files. 
• Object oriented. modular. database-like access 

to CAD data. 
• View. Print. Plot, and Pick modules. 
• Available tor C/C++ tor DOS, Extended DOS, 

Windows, Sun, Macintosh and other Unix systems. 

Sirlin Corporation 
25 ~h~~=~~g)4~;·:o~~~d~~::~76o~r~~~~~sA 

PEN PLOTTER EMULATOR 
FPLOT lurns your printer Into an HP pen plotler. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview - zoom, pan. Works with most 
CAO programs. Supports most printers. Requires 
ODS 2.1 or higher. $119+S3 S&H. VISNMC/Chk/MO. 

FPLOT Corporation 
24-16 Steinway St.. Suite 605, Astoria, NY 11 103 

71 8-545-3505 
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ADVERnSERCONTACTINFORMAnON 

To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 

Inquiry No. Paga No. Phone No. 

A 
242·243 ACC CORP 282 800-546-7274 

159 AOAPTEC 272 408-945-8600 
267·268 AER ENERGY RESOURCES INC 144 800-769-3720 
61 ALADDIN KNOWLEDGE SYSTEMS 74 800-223-4277 
190 ALTA RESEARCH CORP 284 800-423-8535 
543 ALTEX ELECTRONICS 260NE 2·3 800·531-5359 
544 ALTEX ELECTRONICS 26050 2-3 800-531-5359 

AMERICA ONLINE INC (N.A.) 48A·B 800-827·6364 
ext 10258 

195 AMERICAN ADVANTECH 278 800-800-6889 
AMERICAN LUNG ASSOC 260NE 4 800-LUNG·USA 
AMERICAN LUNG ASSOC 26050 4 800-LUNG·USA 
AMERICAN POWER CONV 32A·B 

62 AMERICAN POWER CONV 32-33 800-800-4APC 
dpt A2 

214 AMREL TECHNOLOGY INC 280 800·88AMREL 
135-136 ANTEX ELECTRONICS 178 310-532-3092 

APPLE COMPUTER INC 2-3 800-732-3131 
ext 750 

178 APPRO INTERNATIONAL INC 270 800·927-5464 
536 ARTEK SAL 4815 15 39 573 934745 

ASPEN SYSTEMS 51 303-431-4606 
263-264 AT&T MULTIMEDIA S/W SOLTNS 153 800-896-6544 
526 AXIS COMMUNICATIONS (INrl) 21 +46-46136130.. 

B 
63-64 BESTPOWERTECHNOLOGY 87 800-356·5794 

ext 9062 
450 BIX 295 800-695-4775 
154 BOOKLINK TECHNOLOGIES· 

INTERNETWORKS (NA) 85 800-453-SURF 
284·285 BORLAND INTERNATIONAL 15 800-336-6464 

CKt 9644 

65·66 BORLAND INTERNATIONAL Cll ,1 800-336-6464 
ext 8918 

538-539 BTRIEVE TECHNOLOGIES 481S30-31 512-794- 171 9 
160 BUFFALO PRODUCTS 272 800-345-2356 

BUSINESS WEEK (INH) 131 +41·21-617-44-11 
BYTE BACK ISSUES 4'1S 10 603-924-2607 

BYTE CARO DECK 284 603-924-2596 
BYTE EDITORIAL SURVEY 140 
BYTE EURODECK 4BIS 14 603-924-2533 

291 BYTE ON CO ROM 189 
BYTE READER 243 
BYTE REPRINTS 260NE 1 603-924-2618 
BYTE REPRINTS 260SO 1 603-924-2618 
BYTE REPRINTS (INH) 85 603·924-2618 
BYTE SUB MESSAGE 190 
BYTE SUB MESSAGE 481S 26 

BYTE WAREHOUSE 234 800-676-HALO 

c 
143 	 CALIFORNIA PC PRODUCTS INC 233 800-394-4122 

CANON 128-129 800-848-4123 
238 CARROT COMPUTER 279 310-3 13-4540 
501 CHERRY 

MIKROSCHALTER GMBH 481S 6-7 •49·9643·18·206 
288 CLARK DEVELOPMENT CO INC 283 800-356-1686 
293 COMPAQ LTE ELITE PORT (N.A.) 8-9 800-345-1518 
502-503 COMPEX INC 481S 23 714·630·7302 
251 COMPUSERVE (CANADA) 135 800-487-0952 
251 COMPUSERVE (INH) 135 61 •·529-1349 

COMPUSERVE (NAM) 134A-B 
251 COMPUSERVE (U.S.) 135 800-848-8199 
194 COMPUSTAR COMPUTERS 268 718-854-1820.. 
69 COMPUTER ASSOC 

SUPERPROJECT 44 800-225-5224 
dept 62500 

70 COMPUTER ASSOC VISUAL EXPRESS 67 800-225-5224 
dept 27500 

71 COMPUTER ASSOC VISUAL OBJECTS 79 800-225-5224 
dept 14500 

COMPUTER BOOK CLUB (N.A.) 72A·B 

COMPUTER BOOK CLUB (N.A.) 73 717-794-2191 
289-290 COMPUTER CONNECTIONS INT 8V 60 800-438-5336 

161 COMPUTER DISC \VARESE 25G-251 800-959-4CDW 

504 COMPUTER FRIENDS 411S 16 503-626-2291 

290 UVTE JANUARY 1\1\15 

Inquiry No. Pago No. Phone No. 

505 COMPUTER QUICK 4815 8 415-861 -8330 

162 COMPUTERLANE UNLTD 266 800-526-3482 
196 COMPUTERWISE 282 800-255-3T.l9 
237 CONSOLIDATED S!W PROD 283 800-737-8763 

COPIA INTERNATIONAL LTD 48 708-682-8898 

252 COREL DRAW 139 613-728-3733 
ext.28 

72 COREL FLOW 35 613-728-S733 
e).t.28 

182·183 COROLLARY 258 714·250-4040 

129 CREATIVE LABS INC 11 800-998-5227 

73·74 CTX INTERNATIONAL INC 207 909-595·6293" 

75-76 CURTIS INC 100 612·631 -9512 

269-270 CYBEX CORP 159 205-430-4030" 

163-164 CYBEX CORP 261 205-430-4030" 

506-507 CYBEX CORP (INH ) cm 205-430-4030" 

244·245 CYCLADES CORP 276 800-347-6601 

D 
524-525 DAEWOO 481S 5 '31·2503-37214" 

157-158 OATAOISC 83 800-DATADISC 

165 DATALUX CORP 252 800-0ATALUX 

197 DATAMAN LTD 280 407-649-3335 

271-272 DATAPRODUCTS 180 800-980·0374 

253 DATASTORM TECHNOLOGIES 137 800-315-3282 

220-22 1 DAVISON-WORTH CORP 280 800-668-2707 

DELL COMPUTER CORP (N.A.) cm 800-626-8260 

DELL COMPUTER CORP (N.A.) CIV 800-626-8260 

281 DELPHI INTERNET SERVIC ES 157 800-695-4005 

254-255 DELTEC I NSSI 156 800-335-832 1 

274 DESIGN TECHNOLOGY 162 619-448-2888 

234 DESIGNER CHECKS 281 800-239-4087 
79 DIGITAL ALPHASTATION 42-43 800-DIGITAL 
166-167 DISTRIBUTED PROCESSING TECH 263 800-322-4378 

247-248 OTC ELECTRONICS HUNGARY 280 •36·27-387-292" 

E 
231 ·232 ELMA ELECTRONIC 279 510-656-3400 

235 EMATEK GMBH 282 ·•9-221-529666" 
533-534 ERGOTRON EUROPE 48IS 13 ,3120 695-6(..0S 

508-509 EUTRON 4815 28 ,39 35 201003 

80 EXABYTE CORP 71 800-EXABYTE 

F 
510·511 FAST HARDLOCK (INH ) 31 •49·89-539800-20 
522 FIRST INTERNATIONAL COMP 4815 2 t886-2·717-45{0" 
168-169 FIRST SOURCE INrL 262 714-448-7;50 

542 FLUKE EUROPE B.V. 481S 32 •31·40·644210" 

81 FRAME TECHNOLOGY (N.A.) 21 800·U4FRAME 
ext618 

239 FUZJCALC 283 800-472-6183 

G 
198 	 GAGE APPLIED SCIENCES INC 278 514-337-6893 

GATEWAY 2000 80A.J 800·846-2058 
GATEWAY 2000 80-81 800-846-2058 

82-83 	 GLENCO ENGINEERING 115 800·562·2543 

222·223 GRANITE DIGITAL 279 510--1 71-6442 

67-68 	 GREENVIEW DATA 57 800-458-3348 

512 	 GREY MATTER LTD 481S 18 t44-(0)364·53071" 

535 	 GVC CORP (INrl) 213 •886·2-7a.-0333" 

H 
228 	 H & A TECHNOLOGY 276 800-959-6439 

HEWLETT-PACKARD 26-27 
HEWLETT-PACKARD 37 800-533-1333 

ext 8454 

HEWLETT-PACKARD 62-113 800·821-8440 
ext 8574 

HEWLETT-PACKARD 90·91 800·LASERJET 
ext 8549 

199 	 HOOLEON CORP 280 602-634-75 15 

I 
256 IBM 0512 VIAR? 118-119 800-31BM-OS2 

152-153 ICONOVEX INC 46 800-943-0292 
186-187 IGC INC 265 800-866-5597 

Inquiry No. Page No. Phone No. 

84 INTEGRAND RESEARCH 116 209-651· 1203 

551 INTEGRIX INC 481S 29 805-375-1055 

INTEL CORP 12-13 800-538-3373 

85-86 INTE RGRAPH 97 800-763-0242 

537 INTERS S AUTOMACAO 481S 22 ,351441 2247 

200 10 TECH 278 216-439-4091 
127-128 ITERATED SYSTEMS 198 800-437-2285 

J 
170 	 JAMECO ELECTRONICS 267 800-831-4242 

JOA MICRODEVICES 275 800-538-5000 

146-147 JSB 237 800-359-3408 
144-145 JVC INFORMATION 92 714·261-1292 

K 
204 KEITHLEY METRABYTE 279 800-348-0033 

201 KILA 278 303.444.7737 

257-258 KINGSTON TECHNOLOGY 147 714·435·2600 

552 KUO FENG CORP (INrL) 211 .SSS-2-754-8498" 

L 
188-189 LA TRADE 260 800-433-3726 

202 LAGUNA DATA SYSTEMS 281 800·938·TAPE 

529 LAN SOURCE 481S 27 +44 954 782799 

203 LAWSON LABS INC 279 800-321·5355 
513 LOGIC PROGRMIMING ASSOC 481S 22 800-949·7567 

140 LOGICIELS ET SERVICES DUHEM 190 •33149700455 

M 
133-134 MAG INNOVISION 107 800·827·3998 

527 MANNESMANN TALLY 481S 21 +44 7347887 11 

296-297 MARX OATENTECHNIK GMBH 164 +49·8•03·1555 
MCGRAW-HILL ONLINE (INrL) 59 

282·283 MEDIA ON (N.A.) 31 800-552-7835 

249-250 MENAI CORP 283 800·GAMELON 

180 MICR02000 268 800-864·8008 
181 MICRO 2000 271 800-664-8008 

172·173 MICRO SOLUTIONS COMP PROD 257 800-295-12 14 

174-175 MICRO SOLUTIONS COMP PROO 259 800-295-12 14 

273 MICRO- NTERNATIONAL INC 161 800-967·5667 
MICROSTAR LABORATORIES 279 206-453-2345 

89 	 MICROWAY 236 508·746·7341 

126 	 MINICOl.1 / CLASSNET VIDEO 84 •972·2·637576" 
518-519 MINUTEMAN 481S 11 214-446-7363 

224-225 MYSTIC SOFTWARE 283 800-697·8426 

N 
92-93 NANAO USA CORP (N.A.) 99 310-325-5202 

90-91 NANAO USA CORP (N.A.) 213 310-325-5202 
205 NATIONAL INSTRUMENTS 281 512-794-0 100 

514·515 NATIONAL INSTRUMENTS 481S 12 512-794-0100 

NEC 38-39 
NEKOTECH 253 714-580-0055 

NETWORK COM PUTING 
DEVICES (N.A.) 59 800-793-7638 

NETWORKS SHOW '94 481S 24 

171 	 NEVADA COMPUTER 256 800-932·2925 

233 	 NEWVOICE 2n 703-648-0585 

95 	 NSTL 181 610-94 1·9600 

94 	 NSTL/ PC DIGEST 235 800-257·9402 

0 
246 	 OBJECT MANAGEMENT LAB 282 800-6789-0ML 
523 	 ON TIME MARKETING 481S 24 +49-40-437472 

OSBORNE MCGRAW-HILL 1n 800·822·8 158 
OSBORNE MCGRAW-HILL 168-169 800·822-8 158 

p 
191 PACIFICCOAST MICRO 274 619·581-6040 
98 PANASONIC OFFICE AUTOMATION 214 80().742-8086 

99-100 PC POWER & COOLING 53 800·722-6555 
193 PC'SCOMPLEAT 254-255 508·624-6400 
101 PERSOFT INC 199 800-368-5283 
102 PHAR LAP SOFTWARE INC 170 617-661-1510 

520 PH ILIPS MONITORS (INrL) 8-9 -31 'D 7S 39 83" 
103-104 PINNAC.E MICRO 714·727·3300 

http:800-255-3T.l9


ADVERnSERCONTACTINFORMAnON 

Inquiry No. Pago No. Phone No. 

10S PKWARE INC 86 414·354·8699 

106 PKWARE INC 98 414·354·8699 

141-142 PLEXTOR 61 B00-886-2683 

148-149 POLYGON GMBH DATA SYS 111 -4!1-521-9861322"" 

236 PRACTICAL ENHANCED LOGIC 276 80().34S·SCSI 

I J0.131 PROXIMA CORP 108 80().447·769< 

Q 
107 	 ONX SOFTWARE SYSTEMS LTO 19S 80().676-0566 

ext 1001 

275-276 QUALCOMM 160 80().2EUDORA 

206 OUALSTAR CORP 281 80().488--0680 

2S9·260 QUARTERDECK OFFICE SYS 124 310·392·9851 

298·299 QUARTERDECK OFFICE SYS 173 310-392-9851 

150·151 OUARTON USA 200 800·520·8435 
108·109 OUATECH INC 248 800·553- 11 70 

R 
530·531 RAIDTEC CORP 4815 17 +353 21 821 454 

11 0 RAINBOW TECHNOLOGIES SS 80().852·8569 

229-230 RGI 2n 908·874-4072 
ext 71 

547·548 AECOGNITA (INTL) 99 +36· 1·2018925 

1n RECOATEC INC 273 BOO·729·7654 

207 RHETOREX, INC. 2n 408·370·0881 

111-1 12 ROSE ELECTRONICS 232 80().333-9343 

s 
155 SAMSUNG ELECTRONICS 217 201 ·229-4053 

113-1 14 SAMTRON DISPLAYS INC (N.A.) 211 JIQ.802-8425 

532 SAMTRON JINTL) 10S +49 6196 74001 

Inquiry No. Pogo No. Phone No. 

138-139 SCEPTRE TECHNOLOGIES 208 B00·788-2878 

208 SCIENTIFIC ENDEAVORS 282 B00·998-1571 

184-18S SCITECH INTERNATIONAL 269 B00·622-334S 

11S SEOUITER SOFTWARE INC 185 403-437·24 10 

132 SERIF INC 69 B00-697-3743 
code 8Y01S 

226-227 SHAFFSTALL CORP 281 80().248<3475 

218-219 SIGMA TECH SOFTWARE 278 818-368-6132 

240-241 SILICON WAREHOUSE 276 80().347""887 

209 SILICONSOFT INC 283 80().969-4411 

292 SMC I STANDARD 
MICROSYSTEMS COR P 141 BOO·SMC-4-YOU 

depl EZ33 

87-88 SMILE INTERNATIONAL INC (N.A.) 105 800·253·2872 

266 SOFTBLOX INC (INTL) 163 404·892·0202 

265 SOFTBLOX INC (N.A,) 163 800-434·0202 

116 SOFTWARE SECURITY 48 203·656·3932"" 

549·550 SOLID COMPUTER GMBH 4815 25 ,49·89·3159146" 

117·118 SPSS INC 113 B00-543·5835 

516-517 STAG STORAGE & COMM CIV BOO-Sn·6232 

96-97 STAC STORAGE & COMM 47 BOO-Sn-6232 
e;(l 2 14 

119 	 STATSOFT 9S 918·583-4149 

SUPRA CORP 17 800·727-8647 

T 
210 	 TALKING TECHNOLOGY INC 278 800-685-4864 

120 TEKTRONIX n 800·835-6100 
exi 1066 

TEXAS INSTRUMENTS 19 80().TI·TEXAS 

121 TOSHIBA AMERICA INC 22·23 800-457·n77 

528 TRAVELING SOFTWARE (INrL) 73 ..:4-(0)1734 828830 

Inquiry No. Page No. Phone No. 

21S 	 TRI VALLEY TECHNOLOGY INC 278 510-447·2030 

546 	 TYPHOON SOFTWARE (PC) 284 805-966-7633 

v 
211 VIDEX INC 276 503·758-052 1 

212 VIDEX INC 2n 503-758-0521 

122·123 VIEWSONIC 103 909-869-7976 

w 
52 1 WALKER. RICHER & OUINN 4815 9 206-324-0407 

124 WATCOM CIC++ 10.0 29 519-886-3700 

2n-278 WIBU (INTL) 162 ••9·721·93172·22 

277-278 WIBU (U.S.) 162 301·570·3497 

262 WINBOOK COMPUTER CORP (N.A.) 131 800·468·071 2 

179 WORLDWIDE TECHNOLOGIES 264 215·922-0116" 

x 
125 XEROX OFFICE DOCUMENT SYS 142·143 BOO ASK XEROX 

CX1965 

z 
26 1 	 ZEOS INTERNATIONAL 122· 123 BOO·SS<l-5226 

213 	 Z·WORLD ENGINEERING 281 916·757·3737 

• COffespond directly with company. •• tn<f1CBles FAX Number 

Regional Edillon Definitions 
N.A. - Ads only appeai in North America Edrtion 
IS/INrL - Ads only appear in lnternalional Edition 
~'IN - Ads only appeai in M1dweS1 Region Edition 
PC - Ads only appear in Paafic Coast R"9'00 EdJ1ion 
SO - Ads only appear in Soulhem Region Ed11JOO 
NE - Ads only appear in Northeast Aegx>n Edition 

BYTE ADVERTISING SALES STAFF 
William M. Dwyer, Vice President al Sales, 1900 O'Farrell Street, Suite 200, San Mateo, CA 94403, Tel. (415) 513·6864, Fax: (4 15) 513-6867 
Diane Ueberman, Director, Sales Operations, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924·2518, Fax: (603) 924-2683 

NEW ENG LA ND 
ME. NH, VT, MA. Al, CT. ONTARIO 
CANADA & EASTERN CANADA 
5anford L. F"Jblsh (61 7) 860-6344 
McGraw·H~I PuDlications 
24 Hanwetl Avenue 
Leidhg1on. MA 02173 
FAX: (8 17) 880-li899 

EAST COAST 
NY, NYC, NJ, DE, PA 

&OUlltEAST 
NC, SC, GA. FL. AL. TN. MS. AR, LA, 
l<Y, DC, MD. VA. WV 
MolyAnn Goulding (404) 84 3-4782 
Brian H'oggins (603) 924-2651 
McGraw-Hrn Pub6calions 
4170 Ashford·O\Jnwoody Rd. , Solle 520 
Atlania, GA30319 
FAX: (404) 252-4056 

r.uoWUT 

SOUTHWEST, 
ROCK Y MOUNTAIN 
CO. OK. TX 
JennllDf Walker (214 ) 701-8496 
K!Mn Lary (603) 924-2527 
McGraw·f:'t 11/ Publk:atlons 
148500uorum Or .• SUIIO 380 
Danas. TX 75240 
FAX: (21 4) 991-6208 

NORTH PACIF1C 
NORTHERIJ CA. OR. ID. MT, WY, UT 
RoyJ. Kaps (415) 51H861 
James Ball (603) 924·2662 
SILICON VALLEY, HI . WA. AK. 
W. CANADA 
Susan Werner {4 15) 51 3-6862 
Jam.,. Bail (603) 924-2662 
McGraw·H~ Publicalions 
1900 O'Fanen Stree1, Suite 200 
5an Maleo. CA 94403 

SOUTH PACIFIC 
ORANGE COUNTY 
SAN DIEGO COUNTY 
Belh Dudas (7 14) 753-8 140 
Marl< Speros (714) 753-81 40 
Brad Dixon (603)924-2574 
McGraw-Ii~ PuWcallons 
t5635Al1on Pkwy.. Sui10 290 
Irvine, CA 927 18 
FAX: (714) 753-8147 

Klm N0<1ls (21 2) 512·2&45 
Jonan1an Sawyer (603) 924·2665 
McGraw-Hiii Pub11cattons 
1221 Avenue ol Americas-28th Floo< 
New York. NY 10020 
FAX: (212) 512·2075 

IL, MO. KS. IA. ND. SD, MN. 
wt, NE. IN , Ml, OH 
Lori Siiverstein (614) 899-4908 
Kim Sneary (614) 899-4909 
Ed Ware (603) 924·2664 
MeGraw-H~ Publications 
921 EasMind Drive, Suite 118 

FAX: (415) 513-6867 

I 
Westerville. OH43081 
FAX: (614) 899-4999 

Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 
Kardw../ Software Showe.ate 
Ma1k Stone (603) 924-2695 
E n Pefllam (803) 924-2598 
BYTE PubUcat1ons 

The luyer'a MM/Classifieds 

~m'l>';;b~~= (603) 924-2656 

One PhOonlx Mill Lane 

BYTE Dock 
SUSOll Rnslell!nl (603) 924·2596 
BYTE Publicaf10ns 
One Phoenix Mill Lane 

EUR0-0£CK 
~i;,:.~~:~) 924-2533 

Ono Phoonht Miii Lone 

Retlonal AdYert lliftC Sect.ion• 
Ed Ware (603) 924-2664 
Fax : (603) 924-2683 

Ono Phoenhc Mill Lane 
PolorbOrough , NH 03458 

Poterbo1ough. NH 03458 Pelorborough, NH 03458 Potorbofough, NH 03458 

INTERNATIONAL ADVERTISING SA.LES STAFF 
Gary Lucas, European Sales Director, 34 Dover Street, London WIX 4BR, England, Tel. +44 71 4956780, Fax: +44 71 4956734 
UNtTED KINODOM, tnNt WX 
Gary lutaJ (+44 71 495 6780) 
Jonathan McGowan 
(+44 71 4956781) 
McGraw-Hin Inc. 
34 00\lor SI. 
Loncon WI X 4BR 

~~~~~4 71 4956734 

0£AMANY, S WITll.RUND, 
AUSTRIA 

:8::.~:1nc. 
Llot>QS!ra... 19 
0·60323 Frankfurt 
Germany 
Toi: +49 69 7140 7140 
FAX: +49697140 71 46 

Subscription Customer SeNice 

U.S. 1-800-232-2983 


Outside U.S. +1-609-426-7676 


For a New Subscription 

U.S. 1-800-257-9402 


Outside U.S. + 1-609-426-5526 


rTAl.Y, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 
Zena Coupe, Amanda Blasketl 
A~Z International Sales Ltd. 
70 Cnalk Form Road 
London NW1 BAN 
England 
Tel: +44 71 2843171 

FAX: +44 71 2843174 


ISRA£1. 

OanEMich 

EMlch Communicallons ln11. 

P.O. Box99 
Herz*ya46101 
ISlllel 
Tel: •9n 9 586245 
Tel: +972 9 586246 
FAX: +972 9 585685 

TAIWAN 
Janet Wang 
Third Wove PubHshO'Jg CO<p. 
2nd A.. No. 19·2, Lano 231 

~~i~i'~~ooh Road 
Taiwan R.O.Cr 
Toi: +888 27136959 
FAX: +888 2 7189467 

HONGKONG 
Zoo Yen 
Thlro Wove Puctislm~ip.1 ~~·t:K~:"Rood er 
KaMoon, Hong Kong 
Tel: +852 764 3830 
FAX : +852 784 3857 

KOREA 
Young-Seoll Chinn 
JES Media lntematlonnl 

~~~ iJ·: ~~~1r-~~g . 
Knngdong·GU 
Seoul 134-070, Kqrca 
Tel: +82 2 •813411 
FAX: +82 2 4813414 

JAPAN 
Masaki Mon 
TranswOffd Media Inc. 
702,.2·26-3 Nlsh!gotan<IO 
Shlnagawa-ku. 
Tokyo 141 
Japan 
Tel: +81 3 33887466 
FAX: +8 1 3 37880674 

A. SUZlJ!rj 
Nexus, Inc.. 
2·35-8. Unolo. Ola-ku 
Tokyo 146 
Japan 
Tel: +81 3 3757372 1 
FAX: +81 3 37572266 

AUSTRAUA 
Phil Bush 
National Advertising Services 
7·13 Parra.ween Streel 
Cremome NSW 2090. 
Australia 
Tel: +61 2 908 9329 
FAX: +61 2 9538274 

SINOAPORE. INDIA, 
INDO NES IA, PAKISTAN, 
PHILIPPINES, OTHER ASIAN 
AND PACIFIC COUNTRIES 
Jenny Kao 

:iro:,r;;g.~t.:1~~".\I.~~r 
Fu Hsing North Rood 
Talpel 105, Tolwon 
R.O.C. 
Tel: +886 2 7136959 exl 226 
FAX: +888 27189467 

MAUYSIA 
H.K.Lim 
5eM!x (Malaysia) Sdn. Bild. 
5ih Root, Bena Tcw.<ot 
160, Jalan Ampang 
5()<50 Kllala Ulmput 
Malaysia 
Tel: +60 3 2624592 
FAX: +60 3 2624591 
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INDEX TO ADVERTISED PRODUCTS 

For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 

Category No. CBlegory No. 

Inquiry No. Page No. Inquiry No. Page No.
I 
HARDWARE 

1 
267·268 

135·136 

228 
150· 151 

2 
159 

135-1 36 

75-76 

166·1 67 

247·248 

170 

236 

108·109 

240·241 

210 

3 
186·187 

211 

212 

4 

190 

543 

544 

526 
182·183 

244·245 

247-248 
533-534 

542 

126 
233 

148·149 
229-230 
207 

11H12 

218·219 

549·550 

210 

5 

178 

165 

79 

551 

85-86 
201 

282·283 

95 

94 
191 

ACCESSORIES/SUPPLIES 
AER ENERGY RESOURCES INC 144 
ANTEX ELECTRONICS 178 
H & R TECHNOLOGY 276 
OUARTON USA 200 

ADD-IN BOARDS 
ADAPTEC 272 
ANTEX ELECTRONICS 178 
CURTIS INC 100 
DISTRIBUTED PROCESSING TECH 263 
OTC ELECTRONICS HUNGARY 280 
JAMECO ELECTRONICS 267 
PRACTICAL ENHANCED LOGIC 276 
QUATECH INC 248 
SILICON WAREHOUSE 276 
TALKING TECHNOLOGY INC 278 

BAR CODING 
IGC INC 265 
VIDEX INC 276 
VIOEX INC 2n 

COMMUNICATIONS/ 

NETWORKING 


ALTA RESEARCH CORP 284 

AL TEX ELECTRONICS 260NE 2·3 

ALTEX ELECTRONICS 260SO 2·3 

AXIS COMMUNICATIONS (INTL) 21 
COROLLARY 258 

CYCLADES CORP 276 

OTC ELECTRONICS HUNGARY 280 
ERGOTRON EUROPE 4815 13 

FLUKE EUROPE B.V. 481S 32 

HEWLETI-PACKARD 37 
MINICOM I CLA5SNET VIDEO 84 
NEWVOICE 2n 

POLYGON GMBH DATA SYSTEMS 111 
RCI 2n 
RHETOREX INC 2n 

ROSE ELECTRONICS 232 

SIGMA TECH SOFTWARE 278 

SOLID COMPUTER GMBH 4815 25 

TALKING TECHNOLOGY INC 278 

COMPUTER SYSTEMS 
APPLE COMPUTER INC 2·3 
APPRO INTERNATIONAL INC 270 

ASPEN SYSTEMS 51 
DATALUX CORP 252 
DELL COMPUTER CORP (NA) Clll 

DELL COMPUTER CORP (NA) CIV 
DIGITAL ALPHASTATION 42-43 

GATEWAY 2000 80A.J 
GATEWAY 2000 IID-81 

INTEGRIX INC 4815 29 

INTEL CORP 12·13 
INTERGRAPH 97 
KILA 278 

MEDIA ON (N.A.) 31 

NEKOTECH 253 
NSTL 181 

NSTL/ PC DIGEST 235 
PACIFIC COAST MICRO 274 

193 PC 'S COMPLEAT 254-255 

1n RECORTEC INC 273 

549·550 SOLID COMPUTER GMBH 481S 25 

215 TRI VALLEY TECHNOLOGY INC 278 

261 ZEOS INTERNATIONAL 122·123 

6 DATA ACQUISITION 
195 AMERICAN ADVANTECH 278 

198 GAGE APPLIED SCIENCES, INC. 278 

200 10 TECH 278 
204 KEITHLEY METRABYTE 279 

203 LAWSON LABS INCORPORATED 279 

MICROSTAR LABORATORIES 279 
108·109 QUATECH INC 248 

53 DIAGNOSTIC EQUIPMENT 
542 FLUKE EUROPE B.V. 4815 32 

7 DISKS & OPTICAL DRIVES 
238 CARROT COMPUTER 279 
75-76 CURTIS INC 100 
222·223 GRANITE DIGITAL 279 
172·173 MICRO SOLUTIONS COMP PROD 257 

174·175 MICRO SOLUTIONS COMP PROD 259 
103·104 PINNACLE MICRO 7 
141-142 PLEXTOR 61 
530-531 RAIDTEC CORP 481S 17 

9 FAX BOARDS/ MACHINES 
SUPRA CORP 17 

10 GRAPHICS TABLETS/ MICE/ 
PEN INPUT 

274 DESIGN TECHNOLOGY 162 

11 KEYBOARDS 
501 CHERRY MIKROSCHALTER GMBH 4815 6·7 
165 DATALUX CORP 252 
231·232 ELMA ELECTRONIC 279 
199 HOOLEON CORP 280 

12 LAN HARDWARE 
502·503 COMPEX INC 4815 23 
269·270 CYBEX CORP 159 
163·164 CYBEX CORP 261 
506·507 CYBEX CORP (INT'L) Clll 
533·534 ERGOTRON EUROPE 4815 13 
168-1 69 FIRST SOURCE INTL 262 
542 FLUKE EUROPE B. V. 481S 32 
99-100 PC POWER & COOLING 53 
148·149 POLYGON GMBH DATA SYSTEMS 111 

13 LAPTOPS & NOTEBOOKS 
267-268 AER ENERGY RESOURCES INC 144 
214 AMREL TECHNOLOGY INC 280 

293 COMPAQ LTE ELITE PORTABLE (N.A.) 8-9 

522 FIRST INTERNATIONAL COMPUTER 4815 2 

JDR MICRODEVICES 275 
273 MICRO-INTERNATIONAL INC 161 

193 PC'S COMPLEAT 254·255 
121 TOSHIBA AMERICA INC 22·23 

262 WINBOOK COMPUTER CORP (N.A.) 131 
179 WORLDWIDE TECHNOLOGIES 264 

261 ZEDS INTERNATIONAL 122·123 

Category No. 

Inquiry No. Page No. 


14 MAIL ORDER 
543 ALTEX ELECTRONICS 260NE 2·3 

544 ALTEX ELECTRONICS 260$0 2·3 

AMERICAN LUNG ASSOCIATION 260NE 4 

AMERICAN LUNG ASSOCIATION 260$0 4 

BYTE SUB MESSAGE 4815 26 

194 COMPUSTAR COMPUTERS 268 

161 COMPUTER DISCOUNT WAREHOUSE 250·251 

162 COMPUTERLANE UNLTD 266 

170 JAMECO ELECTRONICS 267 
171 NEVADA COMPUTER 256 

193 PC'S COMPLEAT 254·255 

15 MEMORY/ CHIPS/UPGRADES 
168-169 FIRST SOURCE INT'L 262 

INTELCORP 12·13 

170 JAMECO ELECTRONICS 267 

257-258 KINGSTON TECHNOLOGY 147 

188-189 LA TRADE 260 

TEXAS INSTRUMENTS 19 
179 WORLDWIDE TECHNOLOGIES 264 

16 MISCELLANEOUS HARDWARE 
143 CALIFORN IA PC PRODUCTS INC 233 

84 INTEGRAND RESEARCH 116 

191 PACIFIC COAST MICRO 274 
99-100 PG POWER & COOLING 53 

17 MODEMS/MULTIPLEXORS 
JOA MICRODEVICES 275 

SUPRA CORP 17 

18 MONITORS & TERMINALS 
73-74 CTl< INTERNATIONAL INC 207 

524·525 OA.."WOO 4815 5 
165 DATALUX CORP 252 

535 GVC CORP (INTL) 213 

552 KUJ FENG CORP (INTL) 211 

133·134 MAG INNOVISION 107 

92·93 NA~AO USA CORP (N.A.) 99 

90-91 NA~AO USA CORP (N.A.) 213 
520 PH.UPS MONITORS (INTL) 8·9 

148-149 POLYGON GMBH DATA SYSTEMS 111 

155 SAMSUNG ELECTRONICS 217 

113·114 SAMTRON DISPLAYS INC (N.A.) 211 

532 SAMTRON (INTL) 105 

138·139 sc::PTRE TECHNOLOGIES 208 

87·88 SMILE INTERNATIONAL INC (N.A.) 105 
122·123 VIEWSONIC 103 

19 MULTIMEDIA/ CD-ROM 
159 ADAPTEC 272 
135-136 ANTEX ELECTRONICS 178 
129 CREATIVE LABS INC 11 
247·248 OTC ELECTRONICS HUNGARY 280 
144-145 JVC INFORMATION 92 

NEKOTECH 253 
130·131 PROXIMA CORP 108 

20 PRINTERS/PLOTTERS 
526 AXIS COMMUNICATIONS (INTL) 21 

CANON 128·129 
504 COMPUTER FRIENDS 481516 
271 ·272 DATAPRODUCTS 160 

HEWLETT·PACKARD 37 
HEWLETT·PACKARD 26-27 
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Calegory No. 
Inquiry No. 

527 
120 
125 

21 
160 
197 
220-221 
510·511 

296·297 
110 
277·276 
213 

22 
547·548 

52 
501 
296·297 
110 
277·278 

23 
289·290 
80 
202 
172·173 
174·175 
206 
226·227 

24 
62 
63-64 
254·255 
518·519 
99-100 

25 
69 
234 
130-131 

26 
536 
85-86 

27 

154 

538·539 
288 
502·503 
253 
168·169 
146·147 
529 
224·225 
101 
276-276 
292 
117·116 
516·517 
96-97 
528 
521 

HEWLETT-PACKARD 
HEWLETT-PACKARD 
MANNESMANN TALLY 
TEKTRONIX 
XEROX OFFICE DOCUMENT SYSTEMS 

Page No. 

62-63 
90-91 

4615 21 
n 

142·143 

PROGRAMMABLE HARDWARE 
BUFFALO PRODUCTS 272 
DATAMAN LTD 280 
DAVISON-WORTH CORP 260 
FAST HARDLOCK (INTL) 31 
JOA MICAODEVICES 275 
MARX DATENTECHNIK GMBH 164 
RAINBOW TECHNOLOGIES 55 
WIBU 162 
Z·WOALD ENGINEERING 261 

SCANNERS/ OCR/ DIGITIZERS 
AECOGNITA (INTL) 99 

SECURITY 
CHERRY MIKAOSCHALTER GMBH 481S 5.7 
MARX DATENTECHNIK GMBH 164 
RAINBOW TECHNOLOGIES 55 
WIBU 162 

TAPE DRIVES 
COMPUTER CONNECTIONS INT BV 60 
EXABYTE CORP 71 
LAGUNA DATA SYSTEMS 281 
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1435 Acar 481S 7 

1329 Acquired Knowledge 246 
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1105, ADI Syslems 204 
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1472 EDM Consultants 481S 28 

1106 
 1462 Elektroson 481S 20 

1326 Adobe Systems 49, 93, 101, 245 
 1294 Ensoniq 242 
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 Enterprise Integration Technologies 75 
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Automatic Data Processing 155 
 Fluke 49 

Avid Technology 34 
 Folio 49 


Fuji 481S 12 

1292 Fujitsu Personal Systems 242 


1277 B&B Electronics Manufacturing 240 

B 
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1438, Computers Unlimited 481S 8, 481S 12, 
 1114, IBMPC 204 

1444, 1480 461S 30 
 1368 


Compuler Telephony Expo 145 
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1119, Mitsubishi Elecuonics America 204 

1373 

1451 M. L. Eleclro-Optics 481S 14 

1424 ModranskA 481S 3 

1152, Modular Software Systems 231 , 245 

1310 

1465 Mondas lnlormation 481S22 


Technology 
1316 MoneySoh 246 


Motorola 49 

1454 MultlTech Systems 481S 6 


N 
1120, Nanao USA 101, 204 

1121, 1374 


The National Center for 75 

Supercomputing Applications 


National tnst~ute of Standards 75 

and Technology 


1463 	 National Instruments 481S 20 

National Payment Clearinghouse 155 

National Science Foundation 75 

National Semiconductor 75 


1013, NEC Technologies 165, 204 

1122 

1167 Netscape Communications 197 
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BIK: Vour [oa[h 

to the Internet~ 


Give BIX a try with our new 5 for Free Offer! Join BIX 

today and ge t 5 hours of evening and weekend access for free! 

Take the rest of the ca lendar month to exp lore BIX, and then 

continue for our standard 513 monthly membership fee.ee Further details and complete rate information are 

provided during reg istrat ion. Using any communications 

program, dial 1-800-695-4882. At the " logon " prompt enter b ix. 

Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphical 

interface for BIX, for easy point and click access. Details are available during registration . 

Uncor tne 5 lor Freo plan. daytime ra1EtS (S9,ht I acply !or access dunng crirnc timo hOurs lhe 5 let Free offor is ·1a1 d tOf first-time members only 

Clrcle 450 on Inquiry Card. 

The Internet connects you with 

more than 10 million people, at 

universities, companies, and other 

online services. Now, get full access 

to the Internet free of charge when 

you subscribe to BIX! You'll also 

get expert assistance from BIX 

moderators who can help you find 

your way around the Internet. 

These experts can guide you through 

the many services and features 

available, and help you find the 

information you're looking for. 

Anytime you need help, just join our 

specia l 'internet ' conference and get 

fast answers to your questions. 

As you become more familiar w ith the 

Internet. you'll be able to download 

f iles from all over the world using FTP, 

connect to other si tes and services 

through telnet, read and reply to 

Usenet Newsgroups, access utilities 

like finger and whois, and much more! 

BIX and the Internet together provide 

the largest and most effective technical 

resource for computing professionals . 

And with over 600 local access 

numbers in the U.S., plus telnet access 

via the Internet, BIX makes it easy to 

connect. Try BIX today through our 

special 5 for Free offer - and become 

part of the top technical team! 

EIX 
If you caH hack it 

mailto:info@bix.com


Commentary Richard Jennings 

Who Needs the Internet? 
A net vet explai ns why he 

no longer n eeds FTP, 

news groups, or other obsolete 

features 

T 
he Internet is ob olete. Everything I used to do 
on it I can do now with more modem tech
nology. I would rather we have a telephone 
infrastructure that supports 28.8-Kbps mod

ems-to speed up communications-and a nati onal 
caller-ID service-to screen out the communications I 
don' t want. 

In my defense, I have been a reasonably ac ti ve Inter
net user for the past 16 years. My original terminal was 
a 24-row by 80-column VDT, which was connected to a 
DEC PDP- LO. It in turn had a direct connec ti on, via an 
impish Interface Message Processor, to the Internet. My 
communications network, free to me, consisted of every
thing between the PDP- I 0 and the service provider. I 
reached out for three basic services: mail, fi le transfer 
(FTP), and remote log-in (Telnet). 

Back tJ1en, I used Telnet to access, for example, a sym
bolic mathematical program (Macsyma, hosted on a PDP
20 at MIT) and the Network In formati on Center data 
servers. These servers contained databases of phone num
bers of people in the government and all kinds of technical 
reports about the standards implementing the Internet. 

Today, Mathematica (far superior to Macsyma) resides 
happily on my notebook. My CD-ROM drive accesses 
databases that can print a map of your neighborhood. 
The technical reports are avai lable on an inexpensive 
CD-ROM. 

I used the Internet to share documents by logging in to 
remote systems to print remotely all over the country. 
Now my word processor prints to any fax machine in 
the world just as easily as it prints to my laser printer. Af
ter hours, it costs me about 10 cents a page in the U.S. The 
cost of fax ing outside the country has also come down. 

I used FTP to move fi les from repositories on uni ver
sity- or Department of Defense- suppo rted hosts to local 
hosts. For example, I moved programs to format docu
ments (Scribe), transfer fi les (Kermit), learn Lisp (XLisp), 
and fornrnt mathematical equations (TeX). No commer
cial equ ivalents to these programs existed at that time. 

I also used the Internet to grab fi les from various 
archi ves, look at them, and then de lete them to make 
space for the next batch. Now the data, especially im
ages , is compressed (by a fac tor of up to 800) and is 
quick ly accessible off my helf in the form of personal 
CD-ROMs. Today , I can get more information on a CD
ROM than I can read in a year. 

I used Internet mail to reach people who were always 
on the road, in the air, in meetings, or in their office with 
the phone disconnected "worlcing" on their computers. 
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Most of these people have cellular phones now. 
I also subscribed to several newsgroups, which used to 

swamp our local hosts. In fo rmation contained in these 
newsgroups was critical to getting hardware and soft
ware from different vendors to work together and to 
keeping the resulting system operational. 

But today , CD-ROMs, with software to help me find 
just the right bits of in formation, coupled with vendors' 
fax-back systems and BBSe for late-breaking insights 
give me the information that I previously acquired by 
prospecting the newsgroups. 1 do not need more infor
mation now. I do need time to digest it. 

Newsgroups also provided interesting, if not always 
work-related, information (e.g., net.singles and net. bi 
cycles) . Sorting through all the electronic data avail able, 
even 10 year ago, took a lot of time. Today, 1 am willing 
to pay an acco untable expert to winnow away the chaff, 
packag ing and di stributing the useful kernels to me in a 
form I can quickly absorb-a magazine or a newsletter. 

It is important to acknowledge the contributions of 
federal managers to the Internet. When I was a govern
ment employee. any letter I wrote went through countless 
rev iews. If I made a long-distance phone ca ll , it was 
logged in. The Internet was an expressway bypass ing 
the bureaucracy. 

There was a time when the Internet did fi ll a void. 
That void has been fi lled with other products and ser
vices that now render the Internet obsolete. The clamor to 
revive the Internet with a massive and continuing gov
ernment ubsidy is without any sound support grounded 
in economic arguments. 

To enable their computers to reach out to touch other 
computers, many people may need to believe in an In
ternet-like entity. I don' t. I believe in a modem and a 
quality phone line. • 

Richard Jennings is o re fired Air Force Mojor living in Nonl'ich. 
\tenno/lf. If.mu 11·c111 f w reach him 011 file /111e111er. you 'I/ hm·e w send 
E-mail 10 edi1ors@bix.co111. 

mailto:edi1ors@bix.co111


TO ORDER, CALL NOW. 

800--247--4709 
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INT DUCING

OUR NEW 

100MHz 


NOTEBOOK. 

Just the latest addition to our 8-hour** notebook line. A line that's 


been getting great reviews. Here's what the experts are saying: 


"Latitude XP [is] the fastest, longest-lasting 486 notebook our lab has ever 
seen .. . enough [battery life] to get you from New York to London (and back, if 
you catch the Concorde) ~uithout a hiccup." 

-PC Computing, October 1994 

"Dell 's new notebook line is boasting some extraordinary new 
measurements in battery life . . . Some of ihe test results were so astonishing tha t 

VeriTest repeated rhe tests several times ro confirm the extraordinar)' 
performance results:• -Mobile Office, October 1994 

"WeCl be hard-pressed not to love the Latitude XP. Its myriad features were 
well-chosen and designed for the serious lapto/J user, and its power 
management system and batter)' life are second to none ." 

- Laptop Bu)'ers Guide, September 1994 

Dell's featured computer 
artist is Glen Mrtsul of 

Studio MD. Seattle. 

Just tum the page to conrinue seeing the hottest technology nt the hottest prices. 



DELL SPECS 

.. Dell is a meml er of the lobal FO RTUNE soo·• .. Superior 7 day a week, 24 hour a day customer .. Dell reached nearly $1 bi llion in sa les in 
and was the fa ·tc ·t growing company in 1993. serv ice incl uding gunranteed: next -business· fiscal year 1994. 

day, on..site service:\ 
.. A · a t ruly global company, we've sold over 

.. 100% muney-h;ick guarantee'. If you're nm 
.. Dell offers rhe broadest line of Pentium'" 3 million systems in ver 120 countries. A nd 

fully satisfied, return within 30 days fu r a 
processor-based systems of all PC manufacturers. worldwide, Dell handles an average of 50,000 

full refund of purchase price. 
cust0mer ca lls each day. 

NEW XPS P100 XPS P90 LOADED XPS P75 MULTIMEDIA P90 ONLY $2349 

Dell Dimension XPS P100 Dell Dimension XPS P90 Dell Dimension XPS P75 Dell Dimension XPS P90 
A Pentium Processor-based A Pentium Processor-based A Pentium Processor-based A Pentium Processor-based 
100MHz System 90MHz System 75MHz System 90MHz System 

• Mini Tower Model • Mini Tower Model • Mini Tower Model • Mini Tower Model 
• BMBRAM • 16MBRAM • 8MBRAM • BMBRAM 
• 1 GB Enhanced !DE Hard Drive • IGB Enhanced IDE Hard Drive • IGB Enhanced IDE Hard Drive • 540MB Hard Drive {13ms) 

(10ms) {1Clms) (toms) • VS15 Monitor (15' CRT. NI) 
• VS 15 Monitor (15' CRT, NI) • VS15 Monitor (15' CRT, NI) • VS15 Monitor (15' CRT, NI) • 64-bit PCI 1MB DRAM Video 
• Imagine 128 Graphics • Imagine 128 Graphics • 64 -bit PCI 2MB DRAM Video Card 

Accelerator with 4MB VRAM Accelerator with 4W.S VRAM Card • 2X Multi-session EIDE CO-ROM 
• NEC 3X CD-ROM Drive • NEC 3X CD-ROM Drive • 2X Multi-session EIDE CO-ROM Drive 
• 256KB Writeback Cache • 256KB Writeback Cache Drive • 256KB Writeback Cache 
• 119 HawkEye Video Software • ff9 HawkEye Video Software • 256KB Writeback Cache • One Diskette Drive (3.5") 
• One Diskette Drive (3.5') • One Diskette Drive (3.5') • Soundblaster 16 Sound Card • Spacesaver Keyboard 
• Spacesaver Keyboard • Spacesaver Keyboard • Peavey<?> 200 Speakers • MS-DOS 6.2/Microsoft 
• MS-DOS 6.2/ Microsoft • MS-DOS 6.2/Microsoft • One Diskette Drive {3.5") Windows 3.1/Mouse 

Windows 3.1 /Mouse Windows 3.1/Mouse • Spacesaver Keyboard 

t Pictured System 

$3899 
t 
$3599 

• MS·OOS 6.2/Microsoft 

t Windows 3.1/Mouse 

$2599 
t 
$2349 

Business Lease: $140/MO. Business Lease: $130/MO. Business Lease: $96/MO. Business Lease: $87 IMO. 
Ordef' Codo 1500034 Orde< Code 1500036 Otde rCodo t 50003 5 OrderCodol500024 

P75 UNDER $2000 MULTIMEDIA 466DM 466DM BEST BUY 433D WORKSTATION 

Dell Dimension XPS P75 Dell Dimension 4660 Dell Dimension 4660 Dell Dimension 433SO 
A Pentium Processor-based lntelDX2"' 66MHz System lntelDX2 66MHz System i486"' DX 33MHz System 
75MHz System • BMBRAM • BMBRAM • 4MB RAM 
• Mini Tower Model • 540MB Hard Drive (13ms) • 540MB Hard Drive (13ms) • 340MB Hard Drive {13ms) 
• BMBRAM • VS15 Monitor {15" CRT, NI) • VS15 Monitor (15" CRT, NI) • SVGA Monitor {14" CRT) 
• 340MB Hard Drive (13ms) • Accelerated Local Bus Video • Accelerated Local Bus Video • Accelerated Local Bus Video 
• VS15 Monitor (15' CRT, NI) with 1 MB DRAM with 1 MB DRAM with 1 MB DRAM 
• 64-bit PCI 1MB DRAM Video • 2X Multi-session BOE CD-ROM • 128KB Cache • One Diskette Drive (3.5') 

Card Drive • One Diskette Drive {3.5") • Spacesaver Keyboard 
• 256KB Writeback Cache • Soundblaster 16 Sound Card • Spacesaver Keyboard • MS-DOS 6.2/Microsoft 
• #9 HawkEye Video Software • Peavey 200 Speakers • MS-DOS 6.2/Microsoft Windows 3.1/Mouse 
• One Diskette Drive {3.5') • 128KB Cache Windows 3.1 /Mouse 
• Spacesaver Keyboard • One Diskette Drive (3.5") 
• MS-OOS 6.2/Microsoft • Spacesaver Keyboard 

Windows 3.1/Mouse • MS-OOS 6.2/Microsoft 
Windows 3.1/Mouse 

t t t t
$1999 $1899 $1599 $1199 

Business Lease: $74/MO. Business Lease: $70/MO. Business Lease: $59/MO. Business Lease: $44/MO. 
Ordef' Codo 1500033 Ordef' Code 1300048 Orde r Code 1300045 Ordor Codo 1300049 

'Promocioual IJricing expires J/J J/95. Promociuntd fJricing is noc disrounwble. *G uar11111ee.s £lt'ailabk m rhc U.S. only fvr n·gistercd OWJU'TS of DC".UDiml'rUJon S)'Sle1ru Jmrchtutd afr.cr 8/l/93 mid Dell L.iriru.dt S,SIL'rns 

wnice pro1.Ukcl by IJancTl' St'T1~ct C01p. -sue senic~· mi:1y nm be at'CliL &blc 111 certam mrwu loca1ions . OU1umc:" lcmnlg arranged lry Lctumg Gro atp, Inc. • Pricts and spcoficmio1u 1(1Ud inf~ U.S . mly and su&jec 
rc,/.srcrtd 1m&.•nu1rkt aud \Vmdou!i is " mdn11tnk of Micro• {r Corpormfrm . Pcat't) is n rcgiJ 1crc<I tmcit: rnntlc flf PCtwey Elec rtomcs .orpor(1tim1 . H{lU'kEyc is a rtgisrerW t.md1murrk of #9 Coml>ut<-r CarJJ. FORTUNE 500 i 

http:L.iriru.dt


·

iHIS,YOU USUALLY 

~ME FAT GUY'S 


SOMHz POWER 

Dell~ Latitude"" 
lntelDX2 50MHz System 

• 9.5' Dual Scan STN Color 
• 4MBRAM 
• 200MB Hard Drive

f •6 pounds 

$2299 

Business Lease: $85/MO. 
OrderCode #600022 

$3499 INTRODUCTORY OFFER 

Dell Latitude XP 
lntelDX4™1OOMHz System 

• 9.5" Dual Scan STN Color 
• 8MBRAM 
• 340MB Hard Drive

f •5.9 pounds

$3499* 

Business Lease: $130/MO. 
OrderCode#60 0025 

Dell's featured computer art ist IsTom Cushwa of NY. NY. 

TO ORDER, CALL NOW. 

800--225--4898 
)..ton·Fri 7am·9pm CT • S.11 10am-6pmCT • Sun 11pndpmCT 

In Canada: Ca ll 800-668 -302 1 

J JKeycode#Ol003 

mrcfuJS,·d afwr R/R/94 . tFor a com/'1ett• rn/ry nf our G1wrm11ee5 ur Limm·d \Vt1m111ric5. J1l.:cue write Ddl Comjmti.:r Cur/1 ., Z214 \'V. Hmki"I' Umc , BuildinJ: 3, Ausrin , TX 78758. .l()n~l il c 
ro d1'mgc wirhour norio.: . The Imel Inside logo 1.s a n·~i.s rered rrademurk and l\:ncium . ln1elDXl, lntelDX4 mul i486 are rrnckmcrks of Imel Corpora1ian. 1\.IS~lX)S and M1crosc/r arr 
a regis ft'Tcd mllk-rr1trrk of the T ime inc . Magav ne Corf1. IJeUdiscL:lims (1YOJmc1ary inh.'TW i111h1.•marks and 1um11.·s of u1ht.'f5. ©1994 Deft Comp!Ht"T Cu11K1rcirion . All righu reserwtl . 



NEW 

75MHz 

PENTIUM 
PROCESSOR· 

BASED 
SYSTEM 

ONLY 

Dell Dimension"' XPS P75 
A Pentium·· Processor-based 
75MHz System 
Business Lease:: 574/Mo. 

SYSTEM SPECS: 

• Mini Tower Model 
• 8MB RAM 
• 340MB Hard Drive (13ms) 
• VS15 Monitor (15" CRT, NI) 
• NEW 64-bit #9 PCI tMB DRAM 

Video Card 
• 256KB Writeback Cache 
• One Diskette Drive (3.5") 
• Spacesaver Keyboard 
• MS-DOS" 6.2/Mlcrosoft" 

Windows"' 3.1/Mouse 
Order Code #500033 

CRUISE 
AT60WHEN


YOU CAN 

SPEEDAT75? 


lnrroducing the new Dell Oimen ion TO ORDER, CALL NOW. 
75MHz Penrium-chip based ystem. The 

perfect desktop for those of you with a 

lead foot and a light waller. 

You get 15% more processing power To OrJ~r. Call 

than a 60MHz system. That's one heck of 800--247--4052 
a machine for under $2000. What's more, ~l \ 1n :1111 ·9(1 t 10am-6rm<..1 · S:1m ll pm -1rm :r- Fn 7 111CT • .. 

In Canad:\: Call 800-668-!02 1it's all backed by the stability of Dell, a 
j Keycode#OIOOI jGlobal FORTUNE 500 company. 

Call today to rake advantage of this 

great deal. And then throw caution to 
the open road . 

Just turn the page to continue seeing the hottest technology at ti ~ hottest prices. 
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