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Introducing the new Val1 


The performance minded PC that 
gets better as your needs change. 

ValuePoint 
433SX/Sp 

$1989 
IBM Credit Lease 

S73/month ' 

• i486SX/33M Hz 

· 270MB' HD 
4MB RAM 

• SpaceSaver with 
3 slots, 3 bays 

•VESA local bus 

They say the one constant in li fe is 

change. And no PC helps you deal with 

change better than the new ValuePoint'" 

Performance Series. 

The perfect PC starts 
with CustomerFit. 

The perfect computer isn 't just a 

co llection of technologies. It 's a 

reflection of the way you work and 

the work you do . That's why we be

gin every phone ca ll by listening to 
you. With CustomerFit, we'll create a 

comp lete IBM Va luePoint so lution that fits 

the way you work, and the li fe you live. 

As your work changes, your new 

ValuePoint 
466DX2/Tp _ 

IBM Credit Lease 
$110/month' 

• i486DX2/66MHz 
I · Penti um chip 

upgradable 

• 340MB' HD, BMB RAM 

· Mini-Tower with 

8 slots, 6 bays 


•VESA local bus 

• 128K L2 cache 

TheValuePoint configurations listed above include 

an IBM 101 -Key Keyboard & Mouse, 


1MB Video Memory (upgradable to 2MB), 

DOS& Windows preloaded and a 14V monitor 


with an actual viewable screen size 

of 13 inches when measured diagonally. 


ValuePoint changes 
with it. You can upgrade 

processors to the Intel • 

DX4 '"/I OOMHz proces

sor or to Pen ti um "' tech

nology. You can expand 

RAM up to l 28MB, in

stall up to 4 hard drives, 

or choose the Spacc

Saver, Desktop or Mini

Tower' case that suits 

you best. 

____,_ 

--- ·



LePoint Performance Series. 


Tire ValuePoint Pe1formcmce Series 
delivers cutting edge 64-bit local bus 
graphics performance. The newest software 
is more than power hungry, it 's 
graphics crazy. Which is exactly 
why we created the new 
ValuePoint Perfo rmance Series. 
We've done a bunch of big (and 
little) things to speed up your 
graphics performance. 

The most dra matic change 
is in our loca l bus graphics. 
Every new Perfo rmance Series 
system delivers superrast 
64-bit graphics performance . 
(IBM is a leader in implementing 
this new technology.) 

Save time am/ money 
Adding peripherals is a snap 
when your system is Plug and 

ValuePoint 
433DXSp 

$2109 

IBM Cred it Lease 

$78/month ' 

•486DX/33MHz' 

·Pentium chip 
upgradable 

· 270MB' HD, 
4MB RAM 

•SpaceSaver with 
3 slots, 3 bays 

• VESA local bus 

New 3-year warranty. Our superior 
service includes I year of onsite support any
where in the U.S. 1 

ValuePoint 
100DX4/Dp 

$3349 

IBM Credit Lease 


S123/month ' 


• i486'MDX4/1 OOMHz 

·Pentium chip 
upg radable 

•728MB' HD. 8MB RAM 

•Desktop with 
5 slots. 5 bays 

I• VESA local bus 

• 256K L2 cac he 

The ValuePoint configurations listed above include 

an IBM Enhanced 101-Key Keyboard and Mouse. 


1MB Video Memory (upgradable to 2MB), 

DOS/Windows'" and a 14V monitor 

with an actual viewable screen size 


of 13 inches when measured diagonally. 


Play enabled. Your ValucPoint wi ll easily "read" 
the instructions from other Plug and Play 
dev ices and automatically con figure itself to 
use them. Plus every Performance Series desk
top is EPA Energy Star* compliant. You ' ll save 
money. We' ll all save energy. 

CustomerFit goes beyond hardware. 
Soft Select'" preloaded software makes it easy 
to get up and running. We 'll insta ll , test and 
optimize as many popular applications as you 
want - for just $ I 0. So your new ValuePoint 
arrives ready to run . 

HelpWarl 19 service and 
support makes your 
new ValuePoint easy to 
live witlt, too. There 's a 
30-day moneyback guar
antee on everything we 
se ll :' And when you need 
to reach us we 're there, 24 
hours a day, 7 days a 
week . 

Call us today. Even ir 
you aren't sure which Val
ucPoi nt is right for you. 
We 're ready to li sten to 
your questions, to help 
make the maze of clock-
speeds, refresh rates and 

RAM a lot less intimidating. And when you're 
ready, we ' ll create a PC system that 's Customer
Fit for the way you work , and the way you li ve. 

To order call today! 

Call us. we're open 9am· 10prn Monday-Friday 
and ·oam-5pm Saturday (Eastern Daylight Time) 
In Canada call 1 800 ~65-7999 1800 426·7687 



Finally, 

a PC that 

l(eeps up 

with you. 


Now and later. 






Look~- at our world 




in a whole new way. 


Our latest ThinkPads will 

give you a fresh perspective 

on personal computing. 


Imagine giving persuasive 

stereo multimedia presentations 

that you can customize right up 

until the last minute. Swapping 

your diskette drive for a TV tw1er 

to catch the latest news updates onscreen. 

Or sending faxes and transferring files from 

almo t anywhere with cellular digital 

communications. Our latest ThinkPads can The new ThinkPad 360Cs. 
make that kind of freedom a reality. Never before could you get so much 

Tlti11kPad for so little. Who says you The new TltinkPad ® 755Cs. It 
(or your sales force) can 't afford a color may very well be the most powerful 
ThinkPad? The 360Cs gives you more than 

ThinkPad 360Cs ThinkPad 755Cs sales tool ever 
enough power for most businesses, at a created. With one of 
price any business can afford. And it can 

the fastest notebook 
IBM Credit lease IBM Credit lease perform double duty as a desktop PC with 

S96/month' $133/month' processors around. 
our optional docking station and color•486SX/33MHz •486DX2/50MHz Spacious, removable 
monitor (in ThinkPad-coordinated black). • 170MB' HD, 4MB RAM •170MB' HD, 4MB RAM hard drives available up 

·One Type Ill or two ·One Type Ill or two to 540MB. Local bus Help Ware service and support Type II PCMCIA slots Type II PCMCIA slots 
video, a built-in covers you as you roam. Including a new ·Over $800 worth of ·Over $800 worth of 

preloaded business preloaded business microphone and CD 3-year International Traveler's Warranty5 

software software 
qual ity audio chip. Plus (1 year for 360Cs) and Think.Pad EasyServ"' 

• 1-year International • 3-year International 
Traveler's Warranty Traveler's Warranty an arsena l of cutting courier repair service within the U.S. 

edge options. Of course, you also get our Personal 
The ThinkPad configurations listed above Systems HelpCenter assistance 24 hours 

include a 3.5' 1.44MB diskette drive, 85-Key 
Keyboard with integrated TrackPoint II"', a day, 7 days a week. 

NiMH battery and AC adapter, and a 
9.5' VGA color display monitor. Call us today, and we'll create your 

very own CustomerFit ThinkPad to give you 

an entirely new perspective on your work. 

To order call today! 

Call us. we"re open 8am-10pm Monday-Friday 
and 9am-5pm Saturday (Eastern Daylight nme). 
In Canada call 1 800 465-7999. 1 800 426·7687 



Great technology has its price. 

And it's less than you think. 


ValuePoint 
425SX/Si 

$1379 

IBM Lease Price 

$51/month' 

•1486SX/25MHz 

·212MB' HD 
· 4MB RAM 
•VESA local bus video 
•3 ISA slots, 3 bays 
•3.5' 1.44MB disk drive 
• DOS and Windows 
·IBM Basic 101-Key 

Keyboard and Mouse 

ValuePoint 

Pentium 


$3289 

IBM Lease Price 

$121/month' 

• P/60MHz Pentium 
•527MB' HD, 8MB RAM 
• PCI local bus video 
and slots 

•4 slots, 5 bays 
•3.5° 1.44MB disk drive 
·DOS and Windows 
· IBM Enhanced 101

Key Keyboard and 
Mouse 

Both systems include a 14V color monitor 
which has an actual viewable screen size of 

13 inches when measured diagonally. 

Isn't it refreshing to talk to someone who actually listens? And who ' ll help you put 

together the system that's exactly right for you? Not more than you want. Or less than you'll 

need. The fact is, no one has a better selection of hardware, software, peripherals, and 

accessories than IBM PC Direct'". We make it easier to get what you want. And you can pay 

the way you prefer. You can choose from credit cards, 36-month business leasing plans, or purchase orders for 

qualified customers. If you're a student or educator, ask about our special prices just for you. One more thing: if you 

don't feel you've gotten the perfect fit, there 's a 30-day moneyback guarantee on everything we sell. 

ThinkPad 500 

$1399 

IBM Lease Price 

$52/monlh' 

•486SLC2 50/25MHz 
•85MB' HD, 4MB RAM 
·Type I or Type II 

PCMCIA slots 
•3.5' 1.44MB external 
disk drive 

•7.4' VGA mono display 
(actual viewable screen 
size is 7.24' when 
measured diagonally) 

•81- Key Keyboa rd 

ThinkPad 350C 

$2199 

IBM Lease Price 

$81/month' 

• i486SL 25MHz 

•250MB' HD, 4MB RAM 
· Type I or Type II 

PCMCIA slots 

•3.5' 1.44MB disk drive 

•9.2' VGA color display 
(actual viewable screen 
size is 8.97" when 
measured diagonally) 

•85-Key Keyboard 

The ThinkPad configurations listed above Include 

integrated TrackPolnt II, NiMH battery 


and AC adapter, DOS~ and 

a trial subscription to PRODIGY.®' 


To order call today! 
Call us. we're open 8am-10pm Monday-Friday 
and 9am-5pm Saiurday (Eastern Daylighl nme). 
In Canada call 1 800 465-7999. D~ 1 800 426·7687 
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. . YOU'LL LIKE 
NEW MICROSOFT 

ACCESS 2.0 
WHETHER YOU'RE ·. 


LOOKING FDR ..i 


Adatabase DR A 




- I 

They say you can't be all things 

to all people. Bur one database 

comes really close: new Microsoft 

Access• database management 

system 2.0. The first relational data

base for everyone. 

• • • •1 1& ' " ' 

Thia WIDrd Una your dllll 10 r.=ciFI 
• Mlcroeoll Word documonl, ~ 
eo llM\t v:ou ,.n prlnl form ~ 
loilter•oredd,_eriwlo.,... ~ 

Whal do you w•nt lhe WIDrd lo do? 
ti\ Link your dllll to an a1o11og 

Mjgoeoll Word documonl. 

<:-• -doeumonl •nd llwl llnk 
the dllll lo IL 

After II i.unChM Mlcroeoll Word, the 
WIDrd""": 
r OpMI Mlcroeoll Word Help on how lo 

co,.-your men "*g9. 

-
Mail Merge Wiwrd works directly with 

Microsoft Word to place your selected data 
into the document of your choice. 

Ifyou need a database with a 

small "d;' you've found it. Microsoft 

Access is easy to use. So easy, you 

can create tables, make forms, and 

print reporrs right from the start. 

Want that capital "D" variety? 

Then fasten your seat belts. 

Microsoft Access packs speed, 

power, and control. Helping data

base developers quickly create 

sophisticated database applications. 

The fact is, Microsoft Access 

has something for everyone. Or 

more precisely, a lot for everyone. 

Like new Rushmore'" query 

optimization, a technology that 

makes queries lightning fast. So 

you get your data quicker. 

Like Table Wizard, a feature 

that takes you step-by-step through 

table setup and design. 

Like Query Wizard , a helpful 

assistant who walks you through 

the steps of finding your data. 

In fact, thanks to IntetliSense'" 

technology, a Microsoft Office 

event model for added control and 

flexibility similar to Microsoft" 

Add fully functional buttons to a form using 
the Button Wizard. Microsoft Access does all the 

work of writing the code behind the button. 

Visual Basic" programming system. 

Microsoft Access even makes 

it easy to tap into any current data

base you have, from Paradox• to 

Microsoft SQL Server. 

You can also count on unlimit

ed no-charge product support 

~--~--~ 

With OfjiceLi11ks, 

send data directly to 


Microsoft Excel 

1ising theAnalyw ft 


Analyze It with MS Excel too/bar b11t1011. 

feature, many of your by phone (toll charges may apply). 

routine tasks will be auto- And for as little as s99· for an 

matic. And your complex upgrade or s359• for the Office 

tasks become much easier. Professional upgrade, Microsoft 

Of course when y , d Access couldn't be more, well, acces, oure rea y tO" , 
venture beyond the basics, sible. For a resellers name, or to 

With tools that help you 

develop powerful data

base applications. Including 

engine-level validation guar-

Microsoft Offi~ 
cceu qualify for 1.40 rdurc upon :ta;ul ring Office Probuo~ 4J (1399 upgrade SRP). Phll 2pp{bbk sales cu:. Rtsdk:r pri«s ~y Vlt')'. Ofkr gooJ un1il ALWl~l l l. 1.994 and only in the-SO Uni1cd St:ato. C 1994 Mktosoft Corp. All rights rn<l"'Cd. ~·lktcsolt 
LJrside the .SO UnttC'd S::i.tcs & ~. C:lll your lool ,\Ucm~1 suMldWy ot (206)936-8661 . ~Uaosoh. l\·11CTOsoi1 Acccu. ~ttPoinI, VIsw.l B.isk a.nd 1hc WlndowJ M>G0 an: rrgJs:ictcd tndcnu.1b :Ind lnt:dliScnK :and Rmhmorc ;uc todrm:i.rk\ of ~l lcn)\Ofr Corp. 
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News&Views 
WINDOWS DATABASES 

Bortand Readies dBase, Takes Aim 
at Microsoft ...... .... .. ... ... . . .. .. . 28 
I I looks li ke dBasc for Windows, 
Borland 's long-delayed Wi ndows 
version of 1he popular database develop
ment language, is close 10 re lease. Based 
on a look a1 a prcre lease version. the 
program will offer featu res that won·1 be 
avai lable in FoxPro for Windows fo r 
seveml months. Also covered: 1he nex t 
re lease of ParJdox for Windows. 

PORTABLE DOC UMENTS 

WordPerfect Enters Papertess-
Document Arena ..... .. ...... .. . . . .. 32 
With WordPerfect Envoy. WordPerfect 
joins Adobe, Famllon Comput ing. and 
No Hands Software in offering portable 
electronic-document so lutions. 

NETWORK I NG 

The Best of lnterop+Networtd . .... 36 
Editors from McGraw-Hi ll ' s 
TechNet magazines- BYTE, 
Daw Co1111111111icatirms, LAN Tim es, 
and Ope11 Comp11ti11g- recognized 
companies that have products that 
advance g lobal networking. 

BUS T E l-I NOLOGY 

High-Speed 1394 Train Still at 
the Station .. . .... . . . . .. ... ......... . 'J1 
First products based on the propo eel 
high-speed seria l-bus P 1394 interface, 
also known as FireWirc, likely won ' t 
begin showing up until later this year. 

SPREA I S l·I E E ' l'S 

1-2-3 Proves DOS 
Isn't Dead . .. . ... ... . . .... . . .. ... .. . . 37 
Lotus 's la1es1 DOS spreadsheet includes 
many slick features already proven in 
1-2-3 for Windows, such as nameable 
index labs and Smartlcons. 

P ERSONAL I NFORMATI ON 
MANAGE R S 

PIMS Are Not So Personal 
Anymore ... . .. . . ..... ... . . .. . ... .. . . . 4-0 
Proving 1ha1 no person is an island . 
soft ware developers arc adding group
co ll abomlion features 10 PIMs. 

N E W PRODUC TS 

What's New... ... ... . .. . .. .. .. .. . .. . 212 

A stackable E1heme1 switch; portable 
wireless LAN udaplers; imaging in 
Windows NT; object-based 
programming; and more. 
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Computer 
Telephony 80 
BYJO UDELL 

The means to link 

your phone and 

computer i now 

available to nearly 

everyone. 


Arst-Party vs. Third-
Call Control- 86 

Mae.lntosh Telephony
89 

Distributed Computer 
Telephony- 94 

Features 
OPERATI NG SYSTE MS 

Parallel Course 53 
BY DICK POUNTAIN 
With Taos- a mdica ll y different, objec1-ori en1cd, paralle l 
opcmling sys1em- i1 ·s possible 10 harness together the power 
of different types of processors. 

R E ENGIN EER I NG 

Accelerating Engineering Design 62 
BY SCO'n'WALLACE 

A sophis1ica1ed engineering des ign 
sys1e111--<:ombined wi1h concurrent 

engineering methodology-is 
compress ing time on a Lockheed 
Missile and Space Corp. miss ile 

development program. 

State of the Art 

PAGE 133 

PAGE 141 

PAGE 147 

GROUPWAR E 

Working Smarter 100 
BY SCOlT WALLACE 
Process-analysis and modeling tools provide core suppon for 
workgroup and work-flow applications. Experience in lhe trenches 
shows 1ha1 technology is only part of the solution. 

Know Your Work-Row 
Tools 103 
BY THORNTO A. MAY 
The four basic classes of work
now tools vary widely from one 
another. 

DEC and Wang Put It All 
Together- 106 
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NETWORKS PROGRA M M l N G 

Software Roundup: Linking Development Teams 153 
Network Management Systems 121 BY EDMUND X. DEJESUS 

BYTE evaluates software tools for managing With a distributed-objects architecture, 11 full suite of 

complex LANs. The utilities range from desktop programming tools, and seamless version control, 

administration tools to high-end products with DEC's CohesionWorX delivers 11 sophisticated 

enterprise-wide device management. environment for $Oftwarc development across 
heterogeneous networks. 

VlDEOCA R DS Controlling Cross-Platform Objects-155 

Easing Windows'· Graphics Bottleneck 133 
S Y STEM S BY GREG LOVERJA 

Greg Loveria tests new 64-bit graphics adapters Power Worbtatlon at a Pentium Price 161 
'from five companies. All ure blazingly fast BY BEN SMITH 
with 24-bit gmphics: one is surprfa!ngly affordable. ·The HP. 9000 Series 700 Model 712/60 uses 

innovative hardware packaging and the superscalar A Bigger Bus- 134 
f>A-71.001,.C Cf>()' to achieve breakthroughs in l9w 
cost .and high performance for a Unix workstation. 

S YSTE M S 

PowerPC Hits the Road 141 
BY BRUCE DAWSON 
IBM introduces the fi rst PowerPC-based notebook. 
The RS/6000 N40 borrows many nice features from 
IBM's ThinkPad line. but though strong on 
performance, it ' s weuk on battery life. 

D ATA A C Q U IS ITION 

Friendly Acquisition 147 
BY IRA EGLOWSTEIN 

The latest Windows data acquisition software lets 

you l!uild applications without writing a line of code. 

Graphical programming suves time and money, 

allows more flexibility, reduces programming errors, 

and empowers nonpr<>gmmmers. Eglowstein 

evaluates seven current Windows tools. 


H IG H -SPEED M O D E M S 

Lab Report 
26 Modems: Faster Than 14.4 Kbps 168 
High-speed modems flout standards hut promise 
faster transmission and lower costs. We evaluate 
26 modems to sec which arc ready for data and 
fax applications. 

Best V.34 Modems-170 
V.34 versus V.32terbo-170 
How We Tested-172 
Impaired Lines: Crash Tests for Modems-173 

Best V .32terbo 
Modems-175 
Portable 
Modems-176 
Honorable 
Mentions-176 
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Core Technologies 

OPER ATI N G SYSTEMS C P US 

ATaligent Update .... .... . .. . 183 Pentium Secrets .. .. ........ .. 191 

BY JON UDELL BY TERJ E MATH ISEN 
Taligent 's long-awaited Undoc umented feat ures of the 
developer 's kit debuts th is Intel Penti um can give you all 
summer. the in formation you need to 

optimize Pent ium code. 
PROG R A MM I N G 

Visual Programming's 
Many Faces ...... .. ...... ..... 187 Pretty Good Privacy ... .. .. . . . 193 

BY WILLI AM STALLI NGSBY PETER D. VARHOL 
A quick cl imb through a growing Privacy and security arc 

fam ily tree of visual programm ing important issues to commercial 
users of public E-mail systems. products and paradigms. 
PGP, :in E-mail security package, 

Work-Flow and Legacy 
Systems 109 the way to achieve 
BY ME ICHUN HSU protec tion. 
AN D MIKE HOWARD 
Legacy systems arc goo<l at what 
they do; it' s what they don't do 
that's the problem. 
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Poumelle: 
An Educational Trip ......... .197 
BY JERRY POURNELLE 
A journey to England fi nds Jerry 
attendi ng a conference on 
educat ion and a computer show. 

Books and CD-ROMs: 

Put Fuzzy Logic to Work .... .. 51 

BY JON UDELL. 
HUGHES PACK, 
BEN SMITH. AND 
SCOIT WALLACE 
A calculus of 
everyday concepts. 
a CD-ROM about 
the space shu ttle, cross-platfo rn1 
connection. and electronic 
imaging. 

Commentary: 

Call in the Feds..... ... .. .. ... 270 

BY AN DY REINHARDT 
The government must be involved 
with the data highway. 

Editorial .. . ... ...... .. .... . .. .. . 14 
BY DENN IS ALLEN 

Letters...... .. .. ... . ......... ... 18 

Readers resist hype and respond to 
coverage of object comput ing, 
objec t databases, and medical 
databases. 

Reader Survey .. .. . : : .... .... 245 
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BUYER'S GUIDE 223 

Mail Order 
Hard warc/Sol'twarc Showcase 
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PROGRAM LISTlNGS 
From BI X: Join " listings/frnmhytc94" 
and se lect the uppropri:ue subarca (i.e., 
"jul94"). 

From the UUNET:ftp to rtp.uu.nct. Ing 
on as " anonymous:· and enter your user 
ID as your password . Type 
"cd/publishcd/bytc" and type "DIR." 
Files appear in subd irectories by monlh. 

From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924 -9820 and foll ow the 
instructions at the prompt. 
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El'JTE Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 

DOS/WINDOWS 

Borland Readies dBase, Takes 

Aim at Microsoft .... . ... ... .... 2 8 

A look al a prcrelease version of dBasc 
5.0 fo r Wi ndows, the long-awaited 
Windows version of Borland 's database 
development language. revea ls such 
fcmurcs as a t\\IO-way interface and 
object-programm ing extensions that arc 
sure ID challenge Microsoft•s Fox Pro for 
\Vindows. Also included: a preview 
of the next release of Paradox for 
Windows. 

WordPerlect Enters Paperless· 
Document Arena ... ..... ....... 3 2 

The latest contender 10 step into the 
ponablc-documeni ring. WordPerfect 
Envoy combines high-end features such 
as font substitution for TrueType and 
Pos1Scrip1 Type I fonts with useful 
group-collabora1ion tools such as hyper· 
text links and 1hc abili ty to consolidate 
annotations and comments into a 
single fil e. 

1-2-3 Proves DOS Isn't 
Dead .. ... ... ....... . ........ .... 37 

Followi ng in the foots teps of its Win 

dows counterpan, Lotus's 1-2·3 release 
4 fo r DOS spreadsheet offers many of 
the same solid featu res conlained in 1-2· 
3 fo r Windows. Among these arc a live 
status bar, nameable index labs. and 
Smanlcons. 

PIMs Are Not So Personal 
Anymore... .. ..... . ... ....... ... 40 

Recognizing Lha1 no user is an island. 
software developers arc adding 
group-collaborntion features to P!Ms 
(personal information managers) 10 

allow users on a ne1 work to share 
info rmati on. 

Three Programs Help Manage, 
Create Fonts .... ... ... ........ 4 O 
Looking for a way to better man:ige. 
generate. and manipulalc fonts on you r 

PC? Herc's a compari son of three new 
font-management packages that may 
help you in lhe decision-making pro· 
cess. 

Network Management 

Systems .. ... ... ...... .. ... ... .121 

In Ib is software roundup, BYTE evalu 
ates a variety of net work management 
and network utility programs thai sup· 
pon 1hc Net Ware environmen1. Most or 
the packages we .look al include Win
dows-based management consoles and 
utililies for tracking Windows 
works tations . 
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Easing Windows' Graphics 

Bottleneck .. .. .. .. . .. ..... . ... 13 3 

No1hing boosts Windows performance 
better than a grnphics nccc lcrator. Five 
of the fi rst 64-bit accelcraior cards push 
24-bit graphics pcrfonnancc 10 new 
levels. 

Friendly Acquisition .. ..... ... 14 7 

These seven da1a acquisil ion lools all 
nm under Windows and all prov ide a 
grnphic.:i l programming environment in 

wh ich to develop data acquisi tion 
applications. 

OS/2 


A Taligent Update ............ 183 

Taligcnt 's long-awaited object technolo

gy. TAE (Tal igent Application Environ· 
menl ). debuts this summer when a de
veloper version shi ps to I00 
independent software vendors and cor
porate developers. When TAE sh ips 
next year, it will count OS/2 among its 
host opcral ing sys1cms. 

MACINTOSH 

PIMs Are Not So Personal 

Anymore. ................ .. ..... 40 

Among the companies offering group· 

ware-enabled pcr:mnul infurmaliun man

agers is Lotus with its Organizer I. I for 
Windows, which exchanges infornrntion 
between PIM schedulers via Lotus's 
cc: Mail. Now 1he Macintosh version of 
Organi zer I . I is also shipping. 

Three Programs Help Manage, 
Create Fonts ......... .. .. ..... . 4 0 
FontCharnclcon works cross- platform 
on 1hc Mac or Windows. Its fo nt manip
ula1ion capabili1ies make ii a good 
choice for professional des igners. 

Network Management 

Systems ...... .... .... ... ..... .121 

We cv,1luatc desktop management and 
enterpri se/device management progrnms 
for testing and moni toring complex 
LANs. Some of the packages include 
u1ili1 ics for track ing configura tion and 
inventory of M;:ic into.sh worksta tions. 

UNIX 


PowerPC Hits the Road . .... .141 

With 1he RS/6000 40, IBM provides a 
ponablc pla1forn1 for AIX. The N40 is 
1hc firs1 ponablc 10 use 1hc new Power· 
PC microprocessor. 

Linking Development 

Teams ...... .... ....... .. .... .. 153 

CohcsinnWorX is DECs new CASE 
environment for distrib uted soft ware de

velopmcnt on heterogeneous Uni x net· 
works. Supponed platforms now include 
Sun SparcStaiions or SparcServers run· 
ning SunOS 4. 1.3, HP 9000 Series 700s 
running HP-U X 9.0 1, and DECs Alpha 
AXP running OSF/ I 1.3. 

Power Workstation at a 

Pentium Price ... .. ...... . .... 161 

Using its PA-7 IOOLC RISC chip and in· 
nov:ni ve case design. HP. s latest Series 
700 works tation provides high perfor· 
mance and low price. 

A Taligent Update .... ... . ....183 

When TAE (Taligent Applicaiion Envi
ronment ) ships nex1 year, it will be hos1
cd on these Unix operating systems: 
IBM 's AIX, Apple's PowerOpen, and 
Mewlc1t· Packard's HP- UX. 

NETWORKS 

The Best of lnterop+ 

Networld ... .... ... .. ... .. .. . .. . 3 6 

Ed itors from McGraw-Hill's TechNet 
magazines-BYTE, Data Comnumica

rions, LA N Times. and Open Compur

ing-rccognize Lhose companies whose 

products advance global networking. 

Computer Telephony ... . ...... 8 0 

Thanks to the new AP! standards, TAPL 
and TSAPI, it 's now possible to link 
your computer or ne1work to your phone 
system. 

Working Smarter . ........... .10 0 

Process analysis and modeling are at the 
core of workgroup suppon applications. 

Know Your Work-Flow 

Tools ........ .. .......... .... .. 103 

May explores the four classes of analy
sis and modeli ng tools fo r work now: 
e lectronic pencils, mainstream tools. 

CASE-style tools. and .. religious ' tools. 

Work-Flow and Legacy 

Systems ...... .. ... ... ..... .... 10 9 

Linking work-now management ID 

trans;iction-processing applications is 
key. Here ·s why. 

Network Management 

Systems . ..... ...... ... ... .. ... 121 

We rale the mos1 popular tools for test· 
ing and moniloring complex LANs. 
These lools span a wide range of capa
bil ities, fu nctions. and categories. 

Linking Development 

Teams .... ... ... ... .... . ... .... 153 

DECs CohcsionWorX provides a 
distri buted sofl ware development 
environment for heterogeneous Unix 
networks. 
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3.5" Magneto Optical Drive 


Travel Case 
&Battery Pack 
$199.00 
Optical Media 
$69.00 

It's the same size as a 

3.5" floppy diskette. It's as fast as most hard 

disk drives. And you can write, erase and rewrite over four million times. 


But it's no floppy! It's Pinnacle's new Tahoe111 230 Portable 3.5"Optical Hard 

Drive with 230Megabytes of removable optical storage. 


The Tahoe"' 230 is the most versatile storage device 

available today. 


It's a perfect 
solution for both 

portable and 
desklDp 

computing. 

PARALLEL PORT SCSI PORT 

You oan store It all as your main storage device, your secondary 
storage drive,or for backup anti archival. 

Tue Pinnacle Tahoe111 230 is the ultimate In unlimited 
storage. For more information or to order call: 

THE Ol?TIC::AL STOR e>. f?~ 

19 TECHNOLOGY• IRVINE, CA 92718, USA• (800) 553-7070 • INT'L (714) 727-3300 •FAX (714) 727-1913 

Tllliemb:T..230eflilldelllaa,latAlni..baailnglslnlmbllllhlk.....--. 

Cln:le 120 on Inquiry Card (RESELLERS: :1.22.). 
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EXPANDABILITY. 
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EAS'l-TO-lJSE 
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Thinkof it as the Macintosh 

for people who thought they could 


never have aMacintosh. 

Check your preconceptions at tl1e door. 
This isn't just a new family of Macintosh" 

personal computers. It 's awhole new kind 
of personal computer. 

Anew architecture. Anew chip. Anew 
standard tliat exceeds previous personal 
computing standards-yet works with DOS, 
Windows and Macintosh. 

Introducing Power Macintosh~ It's more 
powerful tl1an a Pentium processor-based 
PC. Its more human tllan a Macintosh. 
It's tlle most powerful line of personal com
puters in tlle world. 

The power of Apple, IBM 
and Motorola. 

At tlle heart of Power Macintosh is tl1e 
PowerPC~ 601 microprocessor: the first of 

anew family of ultra-high
performanceRISC 
chips developed in a 

unique tl1ree-year collab
7be Pvu~PC 601btls11 
lot offJOtl~ it!Sit/e ii: /be oration between Apple
00111bi11etf resourres of 
//JM. Motoro/i1mu/ AfJP/e. IBM and Motorola. 

The RISC technology of Power Macintosh 
brings awhole new level of performance to 
personal computing. Software written to 
take advantage of its unique new capabili
ties, in fact, will run significantlyfaster 
than tlle same programs written for 486 
or Pentium processor-based PCs. 

"My next computer 
will be a PowerPC. Iwas 

The power to be your bese 

Combine the power of RISC with the 
practical simplicity of a Macintosh person
al computer, and tl1e result is more work 
done in less time, witll lower support costs. 

The power to run MS.DOS, 
Windows and Macintosh software. 

ManyPower Macintosh configurations 
come bundled witll SoftWindowf from 
Insignia Solutions, an innovation that lets 
Power Macintosh run hundreds of off-the
shelf MS -DOS and Windows applications 
at 386 and 486 performance levels. (Of 
course, Power Macintosh runs tl1ousands of 
Macintosh productivity progran1s, too.) 

This is just tl1e most recent example of 
Apples commitment to making it easier for 
MS-DOS and Windows users to take advan
tage of Macintosh innovations. 

The power of RISC for 
as little as $1,819." 

These days, tl1e whole personal com
puter industry is buzzing about tlle poten
tial of RISC processor technology in PCs. 

using Intel-based machines long before 
tl1e PC was aglimmer in IBMs eye, but as 
Emerson said, foolishly held consistency is 
tlle hobgoblin of little minds .... It's time for 

Power Macintosh 6100/60 'N00/64 8100/80 

Potmf'C61)/ /Wtrl'C6/)J 
- 6/)JIH; 


IW<rl'C61JI 

.(/!Ml 8(}JIH:66NJI: 

Mn>tary &llBlJ 'i2JJB &11Bbl61JIB&llB" l]6118 

JPC6or/\'u&a j/'r'11&aJ,\'u&I~sJots 

16/)JIBtT 25DJIB l50J//Jb 1671llcnldi!>WVBor51Xl.VB 

/Jll,\l/ llRt~ --~ l'IUV /,IUJbZVB \R.UJ2JIHI04.llfl"""
.I~ 

l{fkl'na -From SJ,819 Fromn.m FromU.1~-
All t/Jis plusb11ill-i11 Alncin/JJsb PC Exr:bat(~;AppleScripl; 
Quid7ime· svfluare, True'ljpe"fo11/s, 16-bil S/f!re() sv1111d,file 
sharing n11d more. 

achange, and tl1e time is now;' wrote Bill 
Machrone in PC Week."That next machine 
will probablywear an Apple logo .... Apple 
appears to be a good six months al1ead of 
IBM in terms of [PowerPC] product devel 
opment and software integration:' 

Call800-732-3131,extension 600,for 

tlle name of your authorized Apple reseller. 


And find out about tlle power that will 

change tl1e way youtllink about Macintosh. 

Introducing Power Macintosh. Apple 
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I~nmJmIDennis Allen 


Buy Now orWait? 

The choice 

of CPUs and 

operating 

systems make 

changing 

platforms a 

real concern 

Lately, I've been getting mail asking if now is the time to 
buy desktop systems or if waiting for fas ter systems to be
come available is best. At first I was surprised- it 's an 
age-o ld question with an age-old answer: There will al
ways be someth ing better and faster on the horizon no 
matter how long you wait. BYTE readers know that, and 
that they should ask that question at first confused me. 

But at the heart of the question is whether now is the 
time to make a platform change. It 's not just a matter of 
debating the merits of the next Inte l 80x86-compatible 
machine; it's far more complicated and extends beyond 
CPUs to operating systems and videoconferencing. 

On the CPU front , there are a lot of choices, and even 
more are coming. Even staying with Inte l doe ·n ' t nec
essarily make the choice easy. With 100-MHz 486s avail
able, you may question tJ1e need to go to the Pentium. And 
if you are buying systems for dedicated, noncompute
intensi ve applications, a JOO-MHz 486 may seem like 
overkjll. If you've been considering Windows NT or the 
symmetrical-processing version of OS(2, your decision is 
further complicated by decid ing whether two or more 
CPUs is the right answer, and whether those multiple 
processors ought to be 486s or Pentiums. 

If your needs today are less critica l th an they' ll be 
several months from now, you are probably also ques
tioning whether to wait for one of the new Pentium com
peti tors from Cyrix, AMD , or NexGen. Each promises to 
be a compatible alternative to the Pentium, with di fferent 
twists for perfonnance gains. And if you are considering 
one of the Pentium competitors, surely you' re also won
dering what Intel is doing with the P6, the reported Pen
tium fo llow-on. Lirtle i known about the P6. That coul d 
be bad news for Intel, because unless it start releasing real 
technical infonnation about the P6, it . lands to lose ig
nificant market share to forthcoming competito r C PUs 
and to Intel's own 486 and Pentium alphabet soup (e.g. , 
SX, DX, and P54C) of confusion . 

Meanwhile, for most companies, staying with rntel
based machines is not etched in stone. and CPU offerings 

from DEC, Mips Technologies, Hewlett-Packard , IBM, 
and Motorola may be tempting. All promise higher-than
Pentium performance, and, generally speaking, they al l re
quire a move away from DOS and Windows. If you are 
replacing older Macs, it ' s no problem; you can run es
sentially the ame operating system and applications on 
the Power Mac. Otherwise, you are faced with a gut
wrenching operating-system decision. 

Whil e the upcoming replacement fo r Windows
Chicago-brings welcome improvements, it won' t sup
port multiple CPUs, and it was not written fo r anything 
other than Intel CPUs. So the choice becomes foc used on 
OS/2 and W orkpl ace OS from IBM , or NT and the 
promised Daytona and Cairo. And yes, tJ1ere is still Unix 
in 3 1 fl avors. The most notable ones are SunSoft 's Solaris, 
SCO 's Uni x, and IBM 's AlX. The latter is interesting 
because IBM has been demonstrating a version of AlX on 
its prototype PowerPC-basecl systems. The wild card is 
Apple's System 7. which the company plans to port and 
li cense to other platforms. 

The big problem is that choosing a new operating sys
tem is a lot li ke getting married-if things don ' t work 
out , the separation and divorce can be long and painful. 
Then there's the video question. While most organizations 
have already made some commitment to multimedia
equipped systems, the step to systems ready for video
conferencing i a little bigger to make. 

ALI in all , it is a complicated problem, and the answers 
are not easy. Remember that the CPU and operating-sys
tem wars are just heating up, and while the editors of 
BYTE predict that RISC CPUs will dominate the fu ture, 
no one knows whose RISC CPU will be the clear winner. 
The best strategy for the short term is to go al1ead and re
place systems that must be replaced now. Choose from 
what 's available today. But as you consider systems that 
can wait until next year, my advice is to try out the dif
fe rent pl atfom1s in your environment. Base your deci
sions on how well a platfonn·s technology fi ts into your 
spec ific needs and on whether that technology wi ll con
tinue to answer your enterpri e-wide needs in the future. 
And we' ll do our best to help you sort through it all. • 

D E.'INIS A LLE:-;. EDITOR IN CHIEF 

(da l/e11 a;bix.com) 
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Introducing "live" database reporting with. • • 
- I 
I 

I 

~~B!!IJ[ilJi~~~~~tnPlID.~~~[m~~~~~l*.C:~:ff!!~~~~~m~~~ <II New drag-and-drop inreiface 
makes building repons easy 

Investment Statement 
CUSTOMER lllFORMHIOll 

Account tfo; 10.23.495 Inv. Objectives: Growth 
N3mc: J~ter D~• Occupl)Uon: Ptor;ram.aier l

100 Crmibury SI, 

Wolksley, MA 0211!1 BlltMillc: IHuHD 


llOLOlllGS SUMM~~T 
II TotiI 21% 

/ 

28% 

1191> " ----· 
The easiest way to spectacular reports. 
ReportSmith is the database reporting and query 1001 that 
lets you work with data direc1ly and interactively from your 
database. We invented thi s "li ve" databa e reporting approach 
so that what you see on the screen is what you' ll get in the report. 
There are no symbols. No mock-ups. No surprises. Just the 
rea l th ing. 

No wonder lnfoworld says, ReportSmith 's way of showing you 
yo11r own data during the report design phase is far more intuitive 
than any other way of working." And why Windows Sources 
calls it, ".. .one of the best report writers we've seen." 

You don't have to be a database expert to create impressive
looking columnar, form, and crosstab reports and labels in no time 
- every time. In fact our newe. t version , ReportSmith 2.0, even 
has a new "drag-and-drop" query interface for end-users that 
requ ires no knowledge of SQL. Plus OLE 2.0 support, faster per
formance and over 150 new features and capabilities including 
loads of customization tools for developers. 

We think you'll find our price rather amazing, too. We' ll even 
give you a FREE runtime. Get ReportSmith today. h's the perfect 
companion to any PC or SQL data management software. 

for end-users. 

... 
illclndes built-in templates for columnar, 
cm.utab.Jorm reports. and mailing labels. 
Tlu•y're tile fastest way In impressive reports. 

"Your report 
is already 

---- finished. 
Let's close 
the deal." 

Borland 

The Upsizing Company 

• ReponSmith for SQL 03ta.bas.es 2Iso 11\'llilllbk: for $299.95 SRP. Copyright 0 J99J Borland International. Inc. All rights rescn·cd. All Borland product nan~ a.rt tradcnwts of Borland lntcmalional. Inc. 
Offrr good in United Stat~ M<I Can'1da only. All prices in U.S. dollars. Deak.r prices may 'aJ)'. Bl 74-07 
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The 

course of 

computing 

is hereby 

changed. 


From the old. 


(Ac11inl size. )' 

The chip on the left is getting a little old. 
Its 15-year-old technology has been pushed to the limit. It worked well enough for yesterday's 

character-based computers, but it's having a hard time keeping up with the demands of today's 
computers and software. 

The new PowerPC microprocessor from Motorola, however, is just getting started. 
It's based on advanced RISC (reduced instruction set computing) technology, the technology most 

experts agree is the only way to reach the performance levels required by the new generation of 
computers and software. 

Taking full advantage of its RISC technology, the Motorola PowerPC microprocessor runs 

The PowerPC Microprocessor. The RISC Chip. 

"Bo1h t h!ps U1om11 ntl11al SIU'. tDl9!J4 Motoroln, /nr. Tht' lb~lt"rnl b"ll ,\ fo tomla loSo Js: a tnul.rmarll· and Motorola 1111d llll" ® Mt rr,s1s-t1"trJ trudm111rJ.·1 of Mol(nn/a, Inc, /\ 1wnl'C 1111d tl1r lbu,.-rf'C laso nrr tmdrmatks of IBM Corp. 1111d an> uMd bv 



To the new. 


(Smaller. cooler, fns ter. clrenprr.) 

faster, runs cooler, occupies less space and consumes less power. Surprisingly, 
it costs considerably less than the chip on the left. - PowEnEo sv 

The first computers based on the PowerPC microprocessor - Morono LA 
are now arriving. Apple's awesome new Power Macintosh" computers are here. 
Potent PowerPC personal computers from IBM' are on the way. Computers 
powered by the chip on the left, it seems, are on the way out. 

See the Power Macintosh at your reseller today. Or for a free copy of 
our PowerPC Microprocessor Update, call 1-800-845-MOTO (in Europe, 
0272 447760). Either way, you' ll see a change for the better. 

®MOTOROLA 


Motorola. Inc. rmdtr ltu11st from lllM Corp. rBM Is 11 resbtt'mJ lm1li:mark of WM Corp. l'owtr M11c111tosl1 Is a trm1rrwuk um{ AJ111lc awl Ma<1111Ml1 arl' ri•slS1t'1t'd trt11lmwrk.s of llp11& Compwrr, hie. Prnttmn Is a tnrdttmirk of t111 rl Co rp. Alt rtsF1ts n>Snt1ed, 
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Strong Feelings about Componentware 

Congratulations on being one of the first 
magazines to publish some straight scoop 
on OOP (object-oriented programming) in 
the May cover story called "Component
ware." This can only mean one 
thing: OOP has lost its luster as 
a marketing gimmick. Will we 
ever stop being swayed by false 
promises? You can 't turn chick
en soup into a cure for cancer 
by simply stirring the pot a Linle. 

Ernie Deel 
Ma riella. GA 

= 
Your May cover copy "Object ::,.11s~~~~a..i .~!~ article was that VBXes are the 
oriented computing has failed. 
But component ware .. . is succeeding" is 
causing many headaches. Why the sensa
tionalist title? Why is it that in the cover 
story, everything other than Microsoft's 
VBX/OCX is an alternative? Why did you 
ignore companies such as ParcPlace Sys
tems, Oberon Software, Inference, Easel, 
and at least a dozen others? I don' t know, 
maybe I'm just overreacting to your title 
page, which s hould have been called 
"Component Objects: A Look at VBX and 
Everything Else." 

Chris Stone 
Framingham, MA 

Did you get your headaches bef ore or 
after you read our cover s101y?-Eds. 

I want to congratulate you on popularizing 
a new buzzword, compone111 software, in 
the May cover story. Unfortunately, this 
is not what we software engineers need. 
We already have a reputation for jumping 
from one technological fad to the next and 
having more buzzwords than nearly any 
other profess ion. But hey, it sells maga
zines. And it sells software. 

VBXes are cute and great for prototyp
ing; however, l can' t extend them as I can 
with C++ objects. As Visual C++ incorpo
rates templates, my bet is that any leftover 
hype for OLE will continue to wane. Bor
land has a wonderful object-oriented library 
called OWL (Object Windows Library) that 
is based on templates. And between inher
itance and templates, C++ has a rich set of 
features for creating reusable code. VBXes 
are not the epitome of reusability . 

David Cox 
Rochester. N Y 

No, I don 'r rhink "\/BXes are the epito
me of reusability," and I didn 'r say that; 
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however, despite many fla ws, they are 
surprisingly useful fo r exchangi11g 
chu11ks of reusable code i11 binary form. I 
did, however, describe NextStep as hav
ing the same advantage that VBXes have 
bw without VBXes ' /imitations, and I 

aired some issues that are be
ing debated in a ve1y lively 
way in the object community
notably, the COM/SOM con
tro versy. I' ve heard of OWL, 
and in the cover story, I dis
cussed its new relario11ship 
with Novell 's AppWare a11d 
what implications follow f rom 
that. Ifyour impression of the 

be-all and end-all or that C++ 
is dead, then please reread it-that is 1101 
at af/ the message. 

- Jon Udell 

Presenting...The Carnation Award! 

Jerry Pournelle has the market on orchids 
cornered, so I suppose I will ha ve to 
settl e for awarding a carnation to BYTE 
for the Honorable Mentions and Dubious 
Achievements page that has been ap
pearing in the Lab Reports lately. I hope 
that by showcasing excellence and stu
pidity in product design , manufacturers 
will be encouraged to strive 
for the former and eliminate 
the latter. 

Steve Dunn 
Toronto, Canada 

An Unfair Comparison? 

I don ' t know much about database soft
ware or database servers, so to broaden 
my knowledge, I read articl es such as 
"Justifying NT" (April) . Unfortunately, 
the narrow scope of the article and the 
explanation of test results described on 
pages 150-151 cause me to wonder if the 
inforrnation is reliable. The testing is per
form ed using OS/2 1.3 because "Mi 
crosoft recommends OS/2 1.3, rather than 
OS/2 2.1 , as the best operating system on 
which to run it. " Is it not the responsibil
ity of BYTE to test the manufacturer's 
claim? In addition, results for Query 2 are 
not shown because "NT would not pro
cess this query ." Perhaps it would be of 
interest to see the numbers for those sys
tems that did manage to perforrn the task. 
One wonders how NT can be viewed so 

favorably when it cannot process a list of 
100 orders. 

Richard Hodges 
Los Angeles, CA 

For 16-bit OS/2 applications, version 1.3 
is a faste r, leaner platform. However, the 
point of the 011icle was to assess how one 
RISC-capable operating .1yste111, NT, can 
and cannot fit into an enterprise setup. 
The conclusions were decidedly mixed: 
NT can be a good applications server, 
bl// don 't plan to toss ol// yourfi le server 
and put in NTAS. Funny, you don 'r claim 
it was u11fair to slam NT fo r its lousy per
f ormance on the file-server tests on a 
token-ring LAN where it lacked 32-bir 
drivers, or how we showed that OS/2 
was superior rhere.-}011 Udell 

Helping Physicians On-Board 

Scott Wallace did a fin e job describing 
some of the problems and benefits of a 
computerized patient record system (May). 
The most difficult hurdle in the whole pro
cess, however, will be helping physicians 
on-hmird . J recently attempted to assist a 
pediatrician in keeping a database of his 
patients' records, but he was overwhelmed 
by it all and gave up. Doctors are trained to 
provide medical care and have no time to 

double as data-entry clerks. A 
way must be found to get the 
necessary data into useful dig
ital form ats easily. Then we 
will have to figure out a cheap 
way to put reams of hard copy 
data sitting in millions of fil e 
cabinets all around the country 
into appropriate databases

or the only people with complete medical 
profiles will be those who were born yes
terday. 

Devin Struck 
Cleveland. WI 

BYTE Helping Out in the Workplace 

Your article on object-oriented databases 
(April) clarified a misconception that I 
learned about only two days previously in 
a meeting discussing an IT (inforrnation 

We want to hearfrom you. Address correspon
dence to Le11ers Editor, BYTE, One Phoenix 
Mill Lone. Peterborough, NH 03458; or you 
can send £-marl via the /111em e1 or BTX to edi
tors@bix.com. Letters may be edited. 

mailto:tors@bix.com


COLORADO TAPE BACKUP 


For the Easiest and Most 

Reliable Backup Software, 


Millions Come to Colorado. 

Introducing Colorado Backup for Windows 2.0 
Tape Backup and Archival software from Colorado 
Memory Systems, the leader in tape backup solutions. 

S
ince 1990, Colorado Memory Systems has shipped 
over 3million copies of our popular Colorado 
Backup· software. Now, we bring you new 

Colorado Backup forWindows· 2.0, which supports 
all Colorado Tape Backup Drives from 120 MB to 
4GB through a conunon, e-asy-to-use interface. 

•!• Powerful features include drag-and-drop 
implicity, reliable background operation, 
automatic - unattended backup, disk grooming, 
broad network compatibility, a Tape Library to 
help you locate lost or archived files quickly, 

file re-direction and open file handling. 
•!• Explore Colorado Backup forWindows 

and the complete line of Colorado 
Tape Backup Solutions today. 

For more information please call 

1-800-451-0897 
extension 751 
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Give your power-hungry soft 

The OverDrive™processor. 


The single-chip upgrade that maxi

mizes your PC's perfor mance. 


Want to see a 
spectacular per
formance? Then 
add m1 Intel486™ 
DX2 OverDrive 

processor to your lntel486 SX or DX 
CPU-based system. And watch all 
your power-hungry software take off. 

The OverDrive processor 
improves the performance of all your 
applications. So you can fly through 
your overwhelming workload with 
the greatest of ease. 

How does the Intel486 DX2 
OverDrive processor do it? Using 
Intel's innovative DX2 "speed doubl
ing" technology, it runs internally at 
twice the speed of the rest of your sys
tem. So if you had a 33 MHz SX or 
DX Intel processor, you would now 
have a 66 MJ-lz DX2 Intel processor. 

• f°ll r Euro pt-:1 n ln11ulrin. call .. .a.a (0 179J .&3 11.55, :and :a\k for infopuck U IUl. 

0 199-l hllt' I C11rpur:t ll lin. AutoC.:'i\O I\ a rtgi~tC'fl."\J tratk:nuul.. of 1\u1~l... lllu\tr';llllr I'.\ 11 rC'gisiCffd lrM:knurl. or Ado~ Sy~1<·nu llk't1rpora1cd. l..otus I · =·3 is a rcgil.1cm:l tr;M.km:ul. or 

l.otuo; Dcvrlnpmrnt Corpomtmn, Qu :.llnt r m i\ :1 rt'gl\lcrn:l tr.ulcm:uk or Dorl3nd ln!C'm:uional, Inc. Acccu ii a 11..dcmrul or t>.hcnm.1fl Corpor:itmn. Wonl Pc.rfccl is a n·gislcrl:ll 1r:ukt11111l. of Wu11 ll'l'lft'\'I C:orpor.ulon. 




ware up to70% more ka-boom. 

Software Performance Increase 

50% 

54% 

56% 

72% 
Ouatt~ Pro" 

74% 

81% 

To install the Intel486 DX2 mance of your software, call 
OverDrive processor, you can either 1-800-354-3112, Ext. 5719,* for a free 
plug it into the OverDrive socket or demo disk. It could be the greatest 
swap it with your original micro show on earth. 
processor, depending on your system 
design. 

To get a better idea of how the 
OverDrive processor boosts perfor infel. 
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technology) project. I was able to under
stand the impedance problem and distrib
uted the article at work the next week. 
Your magazine does a great job covering 
not only the present state of IT but also 
where the computer industry is going. 

Randall Thomas 
New York, NY 

Compliments to the Staff 

I want to express my gratitude to you for 
your well-known and interesting magazine. 
To me, a systems analyst and editorial staff 
member of the National lnformatic Pub
lication, I consider BYTE's technical in
formation excellent. It is also a serious and 
engaging magazine. I want to give your 
editors my regards for their professionalism 
and the exquisiteness of their work. 

Obilio Sanchez 
Habana, Cuba 

SPECint92 Projections for PA-RISC 

Your article "Intel Pushes the 80x86 En
velope" (April News & Views) included a 
chart on the SPECint92 projections for en
terprise workstation CPUs. The perfor
mance of Hewlett-Packard's high-end 
workstation PA-RISC chips was not stated 
at all, whereas other vendors (e.g., Sun 
Microsystems and Mips) quoted numbers 
for some of their high- and low-end per
formance chip families. I believe we 
should have the same opportunity: Our 
high-end PA-RISC 7150 chips now 
achieve a 135 SPECint92 rating. By 1996, 
we project the PA-RISC 8000 chip will 
perform at over 500 SPECint92 marks. 

Jan Silverman 
Advanced Teclz110/ogy Marketing Manager 

Hewlett-Packard Co. 
Cupertino, CA 

Cultural Faux Pas 

I was surprised to see the illustration ac
companying your State of the Art article on 
relational databases and data manipulation 
("The Great Debate," April). The picture 
contains a list of data entries showing race 
and religion. I consider this example to be 
questionable and misleading, especially 
as it comes from a worldwide computing 
authority. Most countries that have issued 
legislation to prevent misuse of computer 
archived information have imposed strict 
limitations on the storage and processing of 
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personal data regarding race, religion, and 
political ideas. 

Michael Console Banilana 
Udi11e, Italy 

The illustration was not meant to sug
gest that this type ofdata should 
routinely be collected or disseminated. 
Although at present, data collection for 
legitimate purposes is not so strictly reg
ulated in the U.S., there is an ongoing 
privacy debate. Your objectio11 to the fic
titious data pictured in the illustration 
provides a timely reminder of the kinds 
ofcultural differences that all companies 
(including publishers) should be mi11dful 
ofwhen addressing an i11ternational au
dience.-Eds. 

No Substitute for Intelligence 

Jerry Pournelle's column is the main rea
son I continue to subscribe to BYTE. I ap
preciate the way he explains things without 
hammering the reader with benchmark test 
results and an alphabet soup of acronyms. 
For instance, his description of the DOS 
and Windows capability in OS/2 (March) 
somehow gets to the truth of the matter, 
where any number of detailed benchmark 
tests simply fail. I am reminded of a wise 
old friend who once said, 'There's no sub
stitute for intelligence!" Pournelle cap

tures the essence of what is important and 
gives a decent idea of what works and what 
doesn't. It's always a good read. 

Richard Hodges 
Los Angeles, CA 

Fixes 

On page 41 of our April issue, we should 
have stated that Lotus and Borland were 
debating a copyright infringement, not a 
patent infringement. Also, on page 84, the 
address for Persistent Data Systems, Inc . 
should read: P.O. Box 38415, Pittsburgh, 
PA 15238. 

In "Head to Head: 71 Printers" (May Lab 
Report), the correct as-configured price 
for the Genicom Model 7170 is $4635. In 
the same story, the correct price of the 
Tektronix Phaser 200e is $2995 . It sup
ports A4 paper and offers RS-232 as stan
dard and Ethernet as an option. 

In the 1994 Reader's Choice Awards (June, 
page 65), a mistake appears in the Soft
ware Product of the Year box on page 66. 
The winner is correctly identified as IBM 
OS/2, but the name Microsoft appears be
neath, making it appear that Microsoft pro
duces the product. We regret the production 
error that introduced the mistake and apol
ogize for any confusion that resulted. • 

COMING UP IN AUGUST 

'1-J' I' ! . I 

• 	S'XATE-OF-THE-ART: Pi1iJRIPHE~L BUSES 
We'll examine the latest and the proposed variants of SCSI (e.g., SCSJ-3, fast, wide, 
and serial}, as well as the newest high-speed serial buses. We' ll also feature Fibre 
Channel (Texas Instruments' Pl394/Apple's Fire Wire) , an evolving transmission stan
dard that lets you move video and other data types bidirectionally at l Gbps. 

•LINKWORKS 
Digital's object-oriented work-flow package is strong on design and functionality. 

•LAB REPORT: HlGH-PERFO:RMANCE DESKTOP PCS 
New processors mean the best prices ever- if you choose wisely. We use our bench
mark suite to identify the best systems for business applications. 

• 	APPLI;!:'S NE"V To.e~oF-T11E-LJNE POWERBOOKS 
The PowerBook Duo 280c and the PowerBook 540c both have active-matrix color for 
video and multimedia work. The 540c has a new, all-in-one design, and both are 
packed with new technology. 

• ROUNDUP: VlRUS PROTECTION NLMS 
In this interconnected world, viruses are even a greater threat to the corporate environ
ment. We' ll evaluate NLMs (NetWare loadable modules) that detect, remove, and pre
vent viruses from your network. 

• M.8.NAG~G '~NTERPR.ISE DOCUMENTS 
More potent desktop applications coupled to LANs and WANs (wide-area networks) 

are raising the stakes on enterprise document management. 


JJ_ 





WINDOWS NT WORKST 
JUST BELOW 

Theres a vast expanse of chal

lenges out there. And you have to 

solve them from one workstation. 

Whether you need to run elab

orate manufacturing or engineer

ing programs, financial, architec

tural, development or other 

sophisticated applications, you've 

got to get those complex jobs done 

more efficiently. More easily. 

And without the right operat

ing system running underneath 

those advanced applications, you're 

dead in the water. 

Thats the reason Microsoft" 

Windows NT'" Workstation oper

ating system is so significant. This 

32-bit system gives you high-end 

workstation power along with the 

productivity, ease and compatibili any of your favorite productivity from tampering and user error. 

ty of the Windows'" environment. programs and your complex busi The simplicity ofWindows. 

All for the cost of a PC. ness-critical applications, all on Now you've got UNIX" power 

Quicker analysis. Faster decisions. one desktop. On one machine. and flexibility without the arcane 

Our preemptive multitasking Virtually crash-proof protection. commands. Because Windows NT 

lets you simultaneously run two, If one application has prob Workstation does it all in the 

three, or as many applications as lems, this system keeps the others Windows environment. Its easy to 

you want. Integrated together. running. Unaffected. Your files use and quick to learn. (And a big 

Now you can move freely between and programs are even protected savings on training costs.) 

"When •...W.k. Obtain &cc upgwl< coupon" linK ol ..:qulrlng ru=nt product. Mun p'°"<k proof ol puiclwe. Offer onlygpod lot -.tslon upgndc ro WL.,00,.• NTWorl=- J.l. Pkuc allow 8·U wcda fo< ddhc<y upon ...ilabl!Jiy. O!ftt £P0<1 only
Mi<n>oon subsldl.uy or call (206) 9.J0.8661. Mi<n>oon u • r<gls1<ttd tnd<awlt ..d Wln<lowi, Wln<lowi NT and Vbwl C++"" m.knwb ol Ml<nKOf< Co<p<>ndan. Ba"J"" and VINES"" muknwb ol Ba"J"" S-lnc. DEC b a rqjs<=d ind= 
MIPS Computer S)'ltmU, Inc. Nct'W.trc b a rcgim:rcd mdarwic of Navdl. Inc. UNIX b a rrglltrm:I rndcnwir. of UNIX SystmU Labontorics. 

http:subsldl.uy


ATION. MASSIVE POWER. 
THE SURFACE. 

Use your network. Your hardware. Intel" 386/486, PowerPC,N MIPS; 


NetWare7 Banyan· VINES." DEC" Alpha AXE" And more. 


UNIX. TCP/IP. And Wmdows Consequently, this system is 


NTNServer. The most popular net

works in use today all work with 

Wmdows NT Workstation. 

Hardware? Its your choice. 

From the machines you have to the 

ones you dream about- Pentium: 

making waves everywhere. 

Four of the top ten New York 

brokerage houses have chosen 

Wmdows NT Workstation. In a 

big way. As have numerous banks, 

airlines, factories and government 

agencies. Large and small. 

Theres a ton of solutions 

already available for Wmdows NT 

Workstation. The Microsoft VisuaJ 

C++™ development system and 

Microsoft Office for Wmdows NT, 

with 32-bit Microsoft Excel and 

Word, are just around the corner. 

So its time to get started. Time 

for you to migrate to Wmdows NT 

Workstation. Call (800) 434-3982, 

Dept. NFS, for your free in-depth 

evaJuation guide. Get Wmdows NT 

Workstation now and we' ll send 

you our next upgrade: For free. 

With all that power at your 

conunand, you might get a chance 

to come up for air once in a while. 

Nf 
WORKSTATION 

he 50 Unl1rd St:ucs. C l"1 Mlcro.tofc Corpor.adon. AU rtghts rae.ncJ. In the SO UnJtc:d St:a.ta, al.I (8l0) -U+J982. DcpL NFS. For lnfomution only: Cw1omcn In Guud.a, oil (800) 563-90-IS; ouMlc the Unitrd St.trs iand Camd:a, mntai:t yuur kin! 
mJ Alpha AXP Is a 1radcmaik of Otgit:al Equipment Corporarion. lntd ls ttgbttted tra<km.:uk and Pentium It• macknwk of lnrcl Corpor.uion. Powt"rPC b :1 m&<lcnurk o( lmcm:itioru.1 Suslncu Machlncs Corpor.uk>n. MIPS ls a ttghttttd rr.atknu.rk ol 
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WINDOWS NT SERVER. 
EVERYONE ALL.THE 

Your company is an ecosystem 

of sorts. An intricate network of 

diverse types that all feed on infor

mation. Constantly. 

And, just as sophisticated sys

tems in the ocean are built on a 

foundation of coral, your business 

needs a dependable platform, a 

solid infrastrucrure on which to 

sustain itself and cultivate growth. 

For a long time to come. 

The Microsoft" Wmdows NT™ 

Server is that foundation. 

Its that one complete network 

operating system that supports 

and integrates a whole spectrum 

of server applications, networks 

and hardware. So your people can 

find the answers that lead to better 

business decisions. Faster. 

Through the easy, familiar Easy installation. Easy integration. you've got central management 

Wmdows™ environment. Its all in the box. A new stand from a single computer. Load 

The widest range ofpossibilities. ard of simplicity. Ready to set up balancing. Troubleshooting. The 

No other network operating and manage. Even with NetWare: works. All at your fingertips. 

system runs as many business pro UNIX" and SNA systems. Because Thanks to the best monitoring and 

grams or runs them as well. From Windows NT Server integrates management tools around. 

accounting and payroll systems with all your existing networks. It can even accommodate 

to customer tracking. Naturally, integration means Hewlett-Packard• OpenView; IBM" 

~:rnlbbk. Obain ffC'C upgD'k coupon.ti time of ~1rtngauTtt1tproduc1 . ,\t uu pnl\'kk proof of pun;:hnc. Offn only good fur\nDon upg.ndc to \l.~ NTScn·u ll f'kuc allow8-l2Wtt.b fOf ~ryupon~ty. Offer good only In di 
Microsoft substdU.ry· or C';1.Jl (206) 936-8661. Mkrosof1 b a tirghtt:rcd U'adnnark and \'qndow, :and Winclo'A~ t-.'T :arc 1ndcnurks of Micto.sof1 Corpon1bn. DEC Is a rcgtsitted 1r.adnn.uk :md Alpha AXP lJ :a ~11:m:I t~rL: of Dtgjt:ll E.qulpmctl 
rq;W.cttd cndcnurk of MIPS Computer Synrms. lnc4 NnW...tt b 2 rcgistt:ttd tr.t«nu.rk or N<n'C"ll, lnc. Sun and Nc1 ~~ :uc rqr;istrrC'd cndnnvlc.s of Sun ~-ticrosyi.1cnu lnro1por.tcd. UNIX b :11 regbtcrcd rrndcnwk of UNlX Sy\;tcms Ubor.uoties. 
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ONE PLATFORM GIVES 
YNEED TO THRIVE. 

NetV1ew~ 6000, and the sun·Net 

Manager.· So you can manage the 

largest mixed networks there are. 

You pick the hardware. 

Choose the chips that deliver 

the best price/performance for you. 

Pentium~· MIPS; DEC Alpha AXP:· 
Single or multiprocessor. Wmdows 

century. Our object technology, 

built on this core, gives you control 

of the latest system advancements. 

Thats why thousands of com

panies have already used it to build 

rock-solid solutions for their organ

izations. Fact is, Wmdows NT 

Server has the highest customer 

satisfaction rating of any Microsoft 

product in history. 

So call us at (800) 434-3982, 

Dept NFS, and get your free evalu

ation kit. Or get Wmdows NT 

Server now and the next upgrade· 

is yours for free. 

Once you've got this founda

tion, your business might just go 

right to the top of the food chain. 

NT Server means minicomputer 

performance for PC prices. 

This platform is the quintes

sential long-term answer, too. 

The microkernel achitecture 

at the core ofWmdows NT Server 

means the solutions you develop 

today will last into the next 

I UnJtrd S~tn. C 1994 Microsoft Corpomlon. All righa tt..K'tvni. In the .SO United Sou-.s.. call (800) -04 ·398:?, Dept. NFS.. f.or lnfomwlon only: Cwtomt.n In Un:itU, a.II (800) 5lJ·9<H8; ouaklc the: United Sb.ta and Cm:uh~ ronl:K1 yuut loc:a.I 
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WINDOWS DATABASES 

Borland Readies dBase, 

Takes Aim at Microsoft 

In the battle of PC databases, both Microsoft and Bortand have set their sights on having it all 

STAN MIASTKOWSKI 

A s late as Borland's release of dBase for 
Windows is, it will probably stil1 beat Mi
crosoft's FoxPro for Windows to market 

by several months in offering a full event-driven pro
gramming model with object-programming exten
sions for dBase programmers. Borland was expected 
to release the long-delayed first version ofdBase for 
Windows in June. 

Although Microsoft is catching up in market share 
in the PC desktop database market (see the chart), 

Microsoft released FoxPro 
2.6 for Windows this spring, 
and although the database tar
gets dBase programmers, some 
developers who have used the 
latest version say it lacks I 00 
percent compatibility with 
dBase, making it a problemat
ic solution for a mixed envi
ronment of dBase for DOS and 
FoxPro users. For example, 
wit h FoxPro, dBase indexes 
and memo fields must be con

verted to Fox.Pro's own format, 
and FoxPro does not support 
concurrency of dBase IV files 
in a mixed FoxPro/dBase en
vironment on a network . 

"When you do a Use on a 
.DBF fi le, FoxPro has to auto
matically convert memo fields 
to its own FoxPro fonnat," says 
Di ck Hardin g, pres ident of 
Compucon (Menlo Park , CA), 
a consulting company and de
veloper of custom database ap
plications. He says Microsoft 's 
so luti on is fo r developers to 
take the .DBF database fi le and 
copy it to another named file 
without the memo files . 'That 's 
fine for 500 records, but what if 
you have a IO-mi ll ion-record 
file?" ask Harding, who uses 
FoxPro and has tested a pre
re lease version of dBase for 
Windows. "This is a problem." 

Janet Walker, gro up pro
gram manager of Microsoft 's 
Fox Business Unit, says Fox
Pro 3.0 will include a true Win
dows event model that will ob
viate the need for the complex 
coding currently associated 
wi th using FoxPro 's founda
tion Read command (index in
compatibi li ties with dBase 
should remain, however). Fox
Pro 3.0, the first Windows and 
NT versions of which should 
ship sometime between late 
1994 and mid-1995, will in
clude all the events, properties, 
and methods found in Visual 
Basic today ; object-program
ming extensions; a data dictio-

Borland says it sti ll has a 
worldwide installed base of 
6.7 million dBase develop
ers and users, many of 
whom have waited for a l 00 
percent dBase language
and file-compatible Win 
dows database. The large in
stalled dBase market, ana
lysts say, gives Borland a 
fighti ng chance to recapture 
market share in the desktop 
database arena with dBase 
5.0 for Windows (note the 
shift from Roman to Arabic 
numbering with the first 
Windows version). 

Worldwide Stand-Alone Desktop Databases Installed 
Installed Base on Windows (1993) 

Paradox 
for DOS 
1,587,032 

DataEase 
for DOS 
702,560 

Alpha Four 

DataPerfect 
110,295 

416,550 Soil""': fntomalional D• I• Corp. (Framingham. MA) 
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nary; and other features, Walk
er says. (Borland is working 
with Intersolv (Rockville, MD) 
and other third parties to pro
vide a data dictionary for dBase 
for Windows.) 

dBase for Windo ws and 
Paradox 5 .0 fo r Windows, 
which is expected to ship in 
August, are the keys to Bor
land growing its installed base. 
BYTE previewed prerelease 
versions of both programs. The 
vers ion of Paradox 5.0 for 
Windows that BYTE used was 
fa r from being a quantum leap 
from version 4.5, but it shows a 
great deal of improvement in 
integration and ease o f use. 
Paradox 5 .0 for Windows is 
notable for its many new Ex
perts, programs that guide you 
through the common yet com
plex schemes o f creating re
ports, forms, and graphs. Bor
land claims 5 .0 is two times 
fa5ter across the board than 4.5, 
but BYTE could not confirm 
thi s because of the debugging 
code in the beta version. 

dBase 5.0 for Windows puts 
a new face on a familiar pro
gramming language. Borland 
is counting on its two-way in
terface (see the screen) to bring 
a generation o f dB ase pro
grammers into the brave new 
world of object-oriented pro
gramming. The beta vers ion 
that BYTE tested was not yet 
ready for performance testing. 

Unlike Paradox, whose ob
j ect-oriented tool s and lan
guage result in a product that's 
different from its DOS name
sake, dBase 5.0 for Windows 
is also completely compatible 
with dBase ill Plus and IV files 
and programs. Based on 
BYTE' s use of an early beta 
version , it appears that the mi
grati on from .DBF files to 
client/server is as painless as it 
is Lo move from DOS to Win
dows: Users move around serv
er tables with the same s ki p, 
go t op/bot t om, and lo ca te 
fo r commands they have used 
for years. Once connected to 
the database, you design forms 
and reports or write code just as 
you would for local data, ac
cessing database tables with the 
familiar use command. 

Although the database are
na is fragmented into numcr

ous segments, including desk
top, deve loper , and client/ 
server, the lines between these 
seg ments are becoming in
creasingly blurred. As compa
nies downsize and move their 
line-of-business applications to 
networked PCs, developers are 
asking for databases that com
bine a fast and flex ible devel
opment environment with the 
ability to access corporate data 
stored in SQL databases. 

Howard Dresner, program 
director at the Stamford, Con
necticut- based Gartner Group, 
says the consulting group has 
five different definiti o ns for 
client/server but that most PC 
databases conform Lo only one 
of them: front-end remote ac
cess of data residing on a net
worked database server. The 
database server could be a PC, 
a minicomputer, or a main
frame running another data
base, such as Oracle, Sybase, 
DB2, InterBase, or even a dif
ferent PC database. 

The graphical she ll of a l 1 
maj or PC databases wraps 
around the core code that per
forms the complex low-level 
chores of handling data. ln this 
realm, Borland cl ai ms to have 
an advantage: Paradox 5.0 for 
Windo ws and dB ase 5.0 for 
Windows share the BOE (Bor
land Database Engine), as does 
the Quatt ro Pro spreadsheet 
Borland recently sold to Word
Perfec t. Currently, Access and 

DEFINE PUSHBUTTON SOUND OP THIS; 
PROPERTY; 

~~~i~.~o~~~~~r •ound bina.,.y pict 
Width 18 . 98.; 

~ft 5i~'.;
Height 3 . 88.; 
PontSi:e 16 . 88.; 
PontN.&.e ''Cotlt"iet"0 

DEFINE LISTBOIC THING$ OP THIS; 

Visual Basic share Microsoft's 
Jet engine, while FoxPro runs 
on the FoxPro engine. 

The benefits of the shared
eng ine approach include re
duced storage requirements and 
a consistent development plat
form. Today 's PC databases 
hide the complex detail s of the 
SQL commands from users by 
translating normal queries, but 
Borland and Microsoft handle 
thi s translation process in very 
different ways. 

Borland 's approach is to in
clude SQL translation capabil
ities directly in its BOE. The 
integrated SQL Link of both 
dBase 5 .0 for Windows and 
Paradox 5.0 for Windows di
rectly accesses Oracle, Sybase, 
lnformix, 082, AS/400, SQL 
Server, and lnterBase servers. 
The SQL Link can also acce s 
other SQL databa es that have 
ODBC (Open Database Con
nectivity) drivers. Borland con
tends that its integ ra ted 
client/server approach has sev
eral important advantages over 
ODBC, including the ability to 
use virtual tabl es, faster access 
to remote data, and heteroge
neous jo ins (usi ng a mi x o f 
mult itable loca l and remote 
data at the same Lime). 

Instead o f inco rporatin g 
client/server capabilities di 
rectly in its core Jet engine, Mi
crosoft ' s approach is ODBC, a 
company-deve loped "middle
ware" sta ndard that 's bee n 

widely adopted by the database 
community. Microsoft ships a 
handful of drivers with its ap
plications, and many database 
makers (e.g., Oracle) include 
or sell ODBC dri vers for their 
products. Third-party compa
ni es suc h as Q+E So ftwar e 
(Raleigh, NC) sell other ODBC 
drivers and development kits. 
At last count, there were over 
140 such drivers availab le for 
various applications. 

Analysts say that ne ither 
Borland nor Microsoft cur
rently has a large presence in 
the client/server arena. But both 
companies hope to make a dent 
in the cli ent/server business. 
The question remains whether 
corporate customers (l arge ly 
Fortune 1000 companies) will 
be impressed. "Borland is go
ing upstream and try in g to 
compete with Orac le an d 
Sybase," says Nicole Roth , an 
analyst for Internati onal Data 
(Framing ham , MA ). "They 
[Borland] have good technol
ogy, but it's going to be wugh 
for them." 

dBase developers have pa
tiently waited for dBase fo r 
Window . Will the prod uct 
turn out to be worth the wai t 
whe n Bo rl and re leases it ? 
Based on use of a prerelease 
version, we think so. But, as 
one Borl and product manager 
said, "It betler be." 

-Additional reports by Mark 
Hettler and Dave Andrews 
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News&Views 

PORTABLE DOCUMENTS 

WordPerfect Enters Paperless-Document Arena 

W hat was once a small 

club is turning into a 
crowd. WordPerfect's family 
of products, code-named En
voy, is the most recent entry in 
the cross-platform, portable
document arena, joining oth
ers such as Farallon Comput
ing' s Replica, No Hand s 
Software's Common Ground, 
and Adobe's Acrobat family. 

Earlier this year, Farallon re
leased the first Mac version of 
Replica, which joined the com
pany 's Replica for Windows, 
released last year. At press 
time, WordPerfect planned on 
releasing the first Windows and 
Mac versions of WordPerfect 
Envoy in June. 

Three components make up 
WP Envoy: a printer driver for 
creating portable applications 
from all Mac and Windows ap
plications (support for Power 
Mac and Unix applications is 
planned for later this year) ; a 
viewer for viewing, annotat
ing, manipulating, or printing 
WP Envoy files; and a run-time 
file that combines a WordPer
fect Envoy file with an em
bedded viewer to create a self
opening portable document. 

WordPerfect is also making 
avai lable an SDK (software de
velopment kit) that lets devel
opers customize the look of the 
interface that ' s presented to 

ProductlCompany/Prtce 

One use for WonlPerfect Envoy Is to let several people review and annotate a single 
document. A thumbnail view of the document appears at the top left of the screen. 

someone who's reading a doc
ument such as an e lectronic 
brochure or catalog. "Publish
ers don ' t want their electronic 
book to have the same inter
face as their competitor's 
book," says David Harkness, 
director of electronic publish
ing tool. at WordPerfect. 

Based on use of a prerelease 
version of Envoy for Windows, 
WordPerfect' s program ap
pears to combine some of the 
high-end features of Adobe' s 
Acrobat family (e.g., font sub
stitution for TrueType and 
PostScript Type I fonts) with 
usefu I group-collaboration 
tools not currently supported 

in Replica or Common Ground 
(e.g., hypertext links and the 
ability to consolidate annota
tions and other comments from 
several reviewers of a docu
ment into a single master file) . 

In contrast to No Hands ' 
Common Ground run-time 
reader, which lacks support for 
earching and text exporting, 

WP Envoy's run-time reader 
is identical to the full WP En
voy reader-except that it can
not send files directly to mail 
via VIM (Vendor-Independent 
Messaging), MAPI , or AOCE 
(Apple Open Collaborative En
viroment). Replica's run-time 
reader, however, is extractable 

Portable Document Highlights 

WordPerfect Envoy 
WordPerfect, (801) 225-5000 
$189 

Replica 
FaraUon ComputinJ!, (510) 814-5000 
$99 

Common Ground 
No Hands Software, (415) 802·5800 
$189.95 

Acrobat 
Adobe, (415) 961-4400 
Exchange, $195; Distiller, $695; 
Reader. up to $50 per person 

Embed viewer? Minimum RAM Platfonns supported 
(embedded viewer size) under Windows 
Yes, but only opens Envoy 
document to which the run-time 
viewer Is bound t300 KB). 
Run-time viewer is free; 
opens multiple Repl ica 
documents (200 KB). 

Run-time viewer opens 
multiple Common Ground 
documents, but no search 
orwom capabilities (75 KB). 

No run·tlme viewer; 
requires each recipient 
to buy Acrobat Reader. 

500 KB free. 	 Windows and Mac In June; 
Unix and Power Mac 
later this year. 

500 KB free. 	 Windows and Mac; 
Power Mac later this year. 

650 KB free. 	 Windows and Mac; 
Power Mac later this year. 

2.1 MB free. 	 Windows. Mac, DOS, Unix. 

and offers all the features of 
the full Replica reader, includ
ing scrolling, zooming, support 
for the Rich Text Format when 
copying text to the clipboard, 
and tools that let you copy in
dividual elements of a vector 
graphic to the clipboard. 

While WordPerfect works 
on finishing Envoy, its com
petitors are busy adding fea
tures to their next releases. No 
Hands officials say the next 
versions of Common Ground, 
s lated for release later thi s 
year, will add support for hy
pertext links and annotation. 
Farallon says the next versions 
of Replica will likewise add 
support for hypertext links, as 
well as the ability to consoli
date multiple annotations into 
a single document. 

And source say Adobe will 
announce in August a new ver
sion of Acrobat that features 
support for third-party exten
sions by means of a plug-in ar
chitecture; security (e.g. , pass
word protection and the ability 
to set read-only privileges); a 
trimmed-down reader; and the 
ability to search across multiple 
PDF (Portable Document For
mat) files. The portable, elec
tronic document arena should 
see plenty of action as compa
nies improve their programs. 

-Lauren S. Thompson 

Text resolution 

Scalable. Doesn't preserve exact 
look during font substitution. 

Scalable if font present or embedded; 
otherwise uses 300 dpi for printing 
and screen resolution (72 dpl on Mac, 
96 dpi on Windows) for screen display. 

Not scalable. Supports four resolutions: 
72, 100, 200. and 300 dpl. Preserves 
font look. 

Scalable. Preserves font appearance 
during substitution. 
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The new Watcom CIC++ 10.0 development 
system simp lifies and accelerates development 
of high-perfomiance, mult i-platform 16 and 
32-bit applicat ions. Watcom CIC++ 10.0 
delivers productivity and performance, 
combining our state-of-the-an compiler 
technologywith a new integrated 
development environment (IDE) and 
comprehensive set of tools. 

NEW INTEGRATED DEVELOPMENT 
ENVIRONMENT ANO TOOLS 
The new IDE is built to simplify the complex itiesof 
real-world application development and make it easy 
to exploit the high -performance, mu lti -platform 
power of Watcom CIC++ 10.0. In a si ngle '" project'" you can 
build multiple EXEs. DLLs, and LIBs, targetingseveral 
different platforms. The IDE simplifies each stage of 
development from compiling and li nking to debugging 
and perfom1ance tun ing. The package includes 
versions of the !DE and tool s fo r all three host 
platforms (Windows 3.x . OSl22.x and 
Windows NT). 

THE BEST OPTIMIZATION 

MULTIPLE PLATFORMS 
IN ASINGLE PACHAGE 

Watcom CIC++ 10.0 supports deve lopment 
of application s targetingan incredible array of 

platform : DOS. Windows 3.x. OSl2 l. x, 
32-bi t DOS (includes royalty-free DOS 
ex tender), OSl2 2.x , Windows T. Win32s, 

32-bit Windows 3.x and Novell LM s. To 
maxi mize the potent ial on individu al platfom1s. 

Watcom CIC++ 10.0 extends the capabilitie of the 
core, multi-platfonn too lset wi th platform -specific tools. 

SD Ks and libraries.Thi sextensive support is amplified by 
the cross-platform capabi lities of the !DE and too l . which 

enable building applications for a wide range of 
target environments from any of the host system . 

TECHNOLOGY Watcom CIC++ IO.o./c:mbines both 
16 and 32-bit compilers in a single package, providing you with the 
industry-leading optimizing compiler team. PC Magazine tested 
perfom1ance of industry standard C and C++compilers and said: 
"the fastes t executables created during testing came from Watcom 
CIC++1~, Version 9.5 , while the 16-bit version of the same compiler 
produced the smallest executable • Now, with Wat com CIC++ I0.0,"1

this competitive advantage is delivered with our ea. y-to-use 
development environment and tool s. (CO·ROM with printed documentation) 

Watcom 1·800·285-4555 
A Powersott Company 

Watcom tnternalional 415 Phillip Street. Waterloo. Ontario N2L 3X2 
Tel (5 19) BB6·3700 Fax (519) 747·4971 

~~~;~~~~~r~J~~o~~~ !~eat~~~:t~~:~~~~~~Ya~=r~~;a!ers 
LJo:ntNnQ O!v1Ct illt UilOerNrM of \'h!com tnierniborat COrp DOSl4G 1s a tra dtm.1r'< of 
Rational Systems Inc Otner tradtmarj(s are prope~s of their resPtttNe owners 
ttOP"/flQhl 199J Watcom lr.tematkmal Corp 'PC MaoJZmt. Ma rth 29. 1994 

Circle 141 on Inquiry Card. 

Watcom CIC++ 10.0 includes aprogrammer's Theadvanced multi-platform debugger 
editor with syntax highlighting. a suite of accelerates the development cycle by 
resource editors and application testing and increasing the bandwidth between you 
monitoring tools for Windows 3.x and and your application. 
Windows NT development. 

Suggested Retail Price: 	 Upgrades: (tor owners of 
Watcom CIC++12 or Watcom CIC++" v9.5)Watcom CIC++ 10.0 CD-ROM Edition 

(CO·ROM with on-line documentation) $350* Watcom C/C++ 10.0 • 
CD-ROM Upgrade Edition $149

Watcom CIC++ 10.0 





: ·ent Server 
f .sTo Your Diet. 


Now there's a way to efficiently 

manage your distributed systems. 

And to protect against security laps

es, corrupted or lost data, systems 

failures and backup disasters. 

It's CA-UNICENTER: the indus

try's most comprehensive client/ 

server systems software from the 

leading sysrems software company. 

Thanks to the consistent GUI 

across all systems and functions , 

you'll be able to manage a multitude 

of operating environments from a 

single desktop. 

And CA-UNICENTER gives you absolute con- 20 years of success in managing mission-critical 

trol over absolutely everything: computing. 

• 
security, event management, job So why take chances? Play it safe with 

scheduling, archive and backup, CA-UNICENTER. 

help desk, inventory control, per-
ResourceAccounring For AFree case Study Onformance monitoring, resource 

Distributed Systems Management

Jl

accounting - you name it. 


And Information On SeminarsBest of all, you can continue 
call 1-800-225-5224, Dept.10500.

to leverage your existing hard-

EventManagement 	 ware and software investments Learn how CA-UNICENTER can take the risk out 

since CA-UNI CENTER supports a of your client/ server environment. 

broad range of platforms - from And why you shouldn't be running your 

mainframes to UNIX to LANs. systems - or your 
GOMPUTER"·~ You also have the comfort of business - without it. J'ISSOCIATES 

Problem Ata11qgement 	 knowing it's backed by CA, with can us today. Software superior by design. 

CA-UNICENTER 

UNIX NE'IWARE OS/2 OS/400 VSE WINDOWS NT MVS 
C Compu1c: AUodatcs lntem.u lon.a.J, Jne.. l!Wldla. NY 11 788-7000. Offa good In US . and Can.ad.a only. All produci ramcs rcferencc:i hcrdn art mulem;uks or thdt rCS(lCt'tl\'t companies. 
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News&Views 

NETWORKING 

The Best of lnterop+Networld 

Drowsor l 

E ditors from McGraw 
Hill 's TechNe t maga

zines- BYTE, Data Commu
nica1io11 s, LAN Tim es, and 
Open Computing-recognized 
companies at the May ln
terop+Networld ' 94 for prod 
ucts that exemplify and ad
vance global networking. 

The Best of Show (and also 
Internetworking) co-winner 
were Fore Systems and Net
Edge Sy stems fo r th e ir co
developed switching so lution 
tha t links Ethernet, Token 
R ing , and other LAN s with 
ATM (Asynchronous Transfer 
Mode) networks. NetEdge Sys
tems ((9 19) 361-9000) offers 
it as A TM Connect release 1.1, 
and Fore Systems ((4 12) 772
6600) markets it as the Lax-20 
LAN Access Switch. 

XSoft ((415) 424-0 l l l ) won 
in the Applications category 
for Visual Recall , a document 

Applications: the lnterAp applications 
suite for accessing the Internet, Cali
fornia Software ((714) 7294224); the 
Zip Office Server for Lotus Organizer 
and cc:Mail, which links scheduling 
systems across LANs to IBM PROFS 
and OfficeVlsion, Attachmate ((416) 
979-1380). 

Application Development Tools: the 
Enterprise/Access 2.0 toolkit, which 
combines centralized screen-scraping 
logic and cllent/server technology, 
Apertus Technologies ((612) 828
0300); version 3.0 of the Virtual Sock
et Library, which provides aconsistent 
transport-level network API for 
client/server development, JSB ((408) 
438-8300). 

Server Hardware: Wo~group Serv
er 9150, a PowerPC 601-based serv
er, Apple ((408) 996-1 010); the 
AS/400 Advanced Server from IBM 
((914) 766-4530). 

WAN Services: the lnterexchange 
Switched Mult~megabit Data Service. 
which provides secure high-speed con
nections between MCI and other local 
providers, such as Bell Atlantic, MCI 
Telecommunications ((404) 668
6000); SITA's Frame Relay service, 

management system for Net
Ware workgroups. 

EZ-RPC for Windows NT, 
OS/2, and VMS , from No
bleNet ((508) 460-8222) , took 
top honors in the Application 
Development Tools category. 
EZ- RPC le ts yo u develop 
cross-platform client/server ap
plications from stand-a lone 
applications. 

NetFrame Systems ' ((408) 
944-0600) ClusterServers 2500 
and 4500 won in the Server 
Hardware category. These 
servers allow multiple operat
ing systems and processors to 
coexist with a common back
plane, shared memory, and an 
independent messaging layer 
while supporting the hot swap
ping and addition of all com
ponents. 

AT&T and Novell won the 
WAN (wide-area network) 
Services award for NetWare 

INTEROP RUNNERS-UP 
which carries networked appllcatfons 
across over 200 countries at 2 Mbps, 
SITA Group (Hayes, England, +44 81 
7301322). 

WAN Equipment: the Artemis Broad
band Data Service Unit, which lets ATM 
Islands connect to T3 or E3 fines , 
Larscom ((408) 988-6600); the mu~ 
tlprotocol ACP 70 access device, 
Telematics International ((305) 772
3070). 

Messaglng/E-Mall: Z-Mall, a cross
platform E-mail system, Z·Code Soft· 
ware ((415) 898-8649); the Intelligent 
Messaging Ill back end, Banyan Sys· 
terns ((508) 898-1000). 

Network Peripherals/Storage: Ty
phoon 30, a 30-ppm networked print· 
er, Dataproducts ((818) 887-8000); 
the Q7 advanced tape library, which 
has up to 560 GB of storage, Transi
tional Technology ((714) 693-1133). 

LAN Hardware: the 100VG Hub-15, 
which supports the proposed lOOVG
AnyLAN IEEE 802.12 100-Mbps stan
dard, Hewlett-Packard ((800) 533
1333); the Enterprise Hub, an ATM 
Ethernet switch module that provides 
ATM backbone access, routing, and 
bridging for workgroups. Hughes LAN 

Connect Services, which 
offers secure network 
access to publ ic. private, 
and comm erc ial se r
vices. 

Telco Systems ' Fiber 
Optics Division ((6 17) 
551-0300) took the 
WAN Equipment award 
for it s HyperLy nx-50 
and HyperLynx-50 Hubs, 
which are ATM/Sonet multi
plexers that combine Tl ser
vice with A TM transport, of
fering broadcast-quality video 
and monitoring for usage-based 
billing. 

Isocor ((3 JO) 476-267 l) won 
in the MessagingfE-Mail cat
egory for MAPlware. a devel
opment toolkit for message-en
abling applications. MAPlware 
a ll ows the development of 
client/server Windows or Unix 
interfaces for a variety of data
exchange functions, including 

Systems ({415) 966-7300). 
Network Interface Card: the 10-/ 

100-Mbps EtllerExpress PR/100 
adapter, Intel ((503) 629-7000); the 
Performance Series Ethernet llp 
Adapter for PCMCIA from Xlrcom ((818) 
878-7600). 

Security: the CyberSafe Challenger 
tool for developing secure authentica
tion for distributed systems, Cyber
Safe ((206) 883-8721); AuditWare, a 
multiserver auditing tool for NetWare, 
Preferred Systems ((203) 937-3000). 

Network Management: Spectrum 
3.0, a distributed, multiuser network 
management platform with telephony 
and PBX management, Cabletron 
((603) 332-9400); the Netscout Re· 
source Manager proactive manager of 
network devices, Frontier Software De
velopment ((508) 851-5700). 

lntemetworklng: Direct Route, a 
connection-oriented , protocol-inde
pendent, internetworklng technology 
that provides dynamic bandwidth and 
on-demand access between LANs. 
SymplexCommunications ((313) 995
1555); the !EN1000 Intelligent branch
office hub/router, Hypercom ((602) 
866-5399). 

lsocor's MAPlware represents 
infonnation about a global X.500 
directory system of users in a graphical 
Rolodex. In the schema designer, you 
can modify networll schemata, such as 
security or routing, graphically. 

work-flow forms. 
Symantec ((503) 334-6054) 

won the Network Peripher
als/Storage award for its Nor
ton Enterpri se Backup soft
ware, which features automatic 
routing of data to tape servers 
and disaster-recovery tools . 

SynOptics ((408) 764- l 085) 
took top honors in the LAN 
Hardware ca tegory for the 
LattisSwitch 28 115 , a fa st 
Ethernet switching hub . The 
28115 has 16 shi elded RJ -45 
pons. allowing individual con
figuration of each pon fo r I 0
or I00-Mbps operation. 

Cogent Data Technologies 
((206) 378-2929) won in the 
Network Interface Card cat
egory . Cogent ' s EM964 PCI 
Quartet, a fo ur-port Ethernet 
PCI (Peripheral Component In 
terconnect) LAN adapter, sup
ports 132-Mbp data transfer 
with predictive pipelining and 
an on-board bridge. 

CheckPoint Software Tech
nologies ((4 15) 346-413 l ) won 
best Security product wi th its 
FireWall-1 software, which 
provides complete Internet con
nectivity with security. 

Make Systems ((415 ) 94 1
9800) won the Network Man
agement trophy for NetMak
er XA, a set of interactive data 
managemen t tool. for ent er
pri se networks. 
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THE COMPLETE (ROSS-PLATFORM E-MAIL SOLUTION 

-MAJL SOLVES TI-IE BIGGEST prob

lem facing e-mail users today ... 

~the ability to cost effectively pro

vide cross-platform messaging in today's 

open-systems enterprise. Z-Mail oper

ates on Windows .... , Macintosh"' and vir

tually all UNIX® platforms, moving 

e-mail effortlessly and trnnsparently 

throughout your entire organi7.ation 

without the 11eedfor costly gateways! 

Z-Mail provides an extensive set of fea

tures, including Z-Script™, a scripting 

language that provides a set of 

fundamental commands allowing 

anyone from the end-user to tl1e 

system administrntor to extend 

their e-mail functionality. Using 

Z-Sc1ipt, you can customize the 

user interface, change the direc

tory service you use, or switch to 

an alte rnate mail transport proto

col. By defining customized rule

based filters to better manage the 

mail system itself, users are more pro

ductive both in and out of the office. 

Z-Mail also lets you send all 

types of file format attachments, 

including spreadsheets, graph

ics, data, sound and video, as 

easily as text. And because 

Z-Mail is based on standard 

messaging protocols, you can 

exchange mai l not only across 

the hall, but across the Inte rnet 

and throughout the world. 

Z-Moil for Windows 

Z·Code Software, ADivision of NCO• 101 Rowland Woy, Ste. 300 •Novato, CA 94945 
Tel: 415. 898. 8649 • Fox: 415. 898. 8299 • E-mail: info-byte@z-code.com 

• Transparent cross-platform interoperability 

• Standards-based open systems technology 

• Exchange multimedia and compund documents 

• Intelligent messaging through Z-Script 

• Messaging backbone independence 

• Directory Services Access 

• Simple and flexible GUI 

Z-Mail for Macintosh 

Let Z-Mail work for you as the only 

ente rprise-wide e-mail sys tem you'll 

ever need. Z-Code has been developing 

proven, robust e-mail technology since 

1985, so you are assured that Z-Mail 

provides the features and reliability you 

require. 

Call, fax, or e-mail to receive product 
information, technical white papers, 
and a free demonstration kit. 

Z Mail ;m d 1he Z logo are 1cnls1ered 1radrmarks , and Z·Sc ript Is a 1ro1dcma rk of Z·Codc Softw;i rf' , a divisio n of Nf' lwork Computing 

Dcvh:;u, Inc. All othe r product n..1mcs used a rc tradema rks of 1hc1r rcspu 1lvc owners. CopyrlJl,hl () 1994, Z·Codc So rtw;.1rc. S/ 94 Circle 175 on Inquiry Card. 

mailto:info-byte@z-code.com


Here's the kind of support you don't 

get from just any direct-order PC 

company. Because it's support that 

goes one step further. 

And you can get it from 

AMBRAJM an IBM® subsidiary. With 

onsite IBM technical service there 

to solve problems when you need 

it. Right on your premises. Home 

or office. 

With our 

special offer, 

this onsite 

service is free 

for the first year. 

And anytime 

you've got a 

question, just call toll-free IBM 

technical support, available 24 

hours a day, 7 days a week. 

Of course, it's even better to 

avoid problems altogether. So every 

one of our Pentium™ systems are 

checked and rechecked. By the 

manufacturer. By XXCAL, an 

independent compatibility lab. And 

finally, by our own exacting lab 

technicians. 

At AMBRA, we go to these lengths 

for one reason-to bring you better 

computing. 

& Toll-free IBM rechnical sup1>0rt, .wai/able 
24 hours, 7 days a week. 

& frl>c first-year IBM onsire setvice. 

& 30-day, airtighr, money
b.1ck guaranree. 

A One-year warranty 
on parts and labor. 

& Penrium sysrems 
resred and AMBRA 

AN tUM SUUSH)WlYXXCAL Certi fied. 

BETTER PEN 
BETTER 

BETTER HUR 
"Configured with Microsoft Windows, the 


Ambra Pentium PC/ Desktop makes it clear 

that this is the new Windows/multimedia 

system standard." 


Windows Sources, April 1994 

AMBRA has a better Pentium. The affordable 


DP90PCI. An explosively fast 90MHz system from the 


fast-moving subsidiary of IBM. Built to integrate the 


latest microprocessor and PCI local bus architecture. 


With options such as a D iamond Viper 


graphics accelerator, 2MB VRAM, and a 720MB IDE 


hard disk driving your multimedia, your presentations 


wi 11 be even more powerfu I. 


Or choose the even-more-affordable 60MHz 


model, awarded a "Buyer's Assurance Seal" by 


Info World. 

To put either of these better Pentiums to work 


for you, call soon to avoid the crowd. 


Better yet, call now. 

e l 994 AMBRA Computer Corporation. The AMBR~ logo and logo1ype are trademarks o( AMBRA Computer 
Corporation. AMBRA is a tradem.lrk o( ICl'I Lid. and used under license therefrom. All other brands and produd names 
are registered tradematks. trademarks or service marks of thei r respective ho lders. Please call for detai ls regarding 
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Desktop model shown. 
Mini-lower ~i ncl other 

configumtions also 
ava ilable. 

Get a FREE upgrade 
from a 14" to a 15" 
FST color monitor.1 

POWER PACKAGE DP90PCI 

$2999 f ¥6W;~~~a;ise: 
A. Intel• 90MHz Pentium CPU 
A. 64-bit CPU-Memory-Cache Data Path 
A. 256KB L2 and 16KB L 1 Cache 
A. 8MB RAM, Max: 128MB 
A. 720MB IDE Hard Disk Drive 
A. 14" SVGA Color Monitor-LR 
A. PCI Graphics Accelerator 2MB 
A. Double-Speed Multisession CD-ROM 
A. 4 ISA, 2 PCI, 1 ISNPCI Slots 
.& Fast PCI IDE Controller 
A. 3.5" 1.44MB Diskette Drive 
A. 6 Drive Bays 
A. Lexmark 'M 101 -Key Keyboard 
A. MS-Dos• 6.2, Windows'M 3.1, Mouse 
A. 200 Watt Power Supply 
A. Order Code: DGBPOlWF 

POWER PACKAGE U PGRADE $600 

A. 16MB RAM 
A. PCI Diamond Viper Graphics 

Accelerator, 2MB VRAM 
A. Borland Office'M on CD-ROM 
A. Productivity Pack on CD 
A. Order Code: DGBP02WF 

SUPER PACKAGE DP60PCI 

$2599 f9~~'i:/~~fhease : 
A. Intel 60MHz Pentium CPU 
A. 64-bit CPU-Memory-Cache Data Path 
A. 256KB L2 and 16KB L 1 Cache 
A. 8MB RAM, Max: 128MB 
A. 720MB IDE Hard Disk Drive 
A. 14" SVGA Color Monitor-LR 
A. PCI Graphics Accelerator 2MB 
A. Double-Speed Multisession CD-ROM 
A. 4 ISA, 2 PCI, 1 ISNPCI Slots 
A. Fast PCI IDE Controller 
A. 3.5" 1.44MB Diskette Drive 
A. 6 Drive Bays 
A. Lexmark 101-Key Keyboard 
A. MS-DOS 6.2, Windows 3. 1, Mouse 
A. 200 Watt Power Supply 
A. Order Code: DGBP03WF 

Free First-Year IBM Onsite Service for Desktop Systems 2 

1800-239-5739 
AMBRA's money-back guarantee, w.irranty and credit terms. l ease based on 36 months. offered by IBM Credit Corp . Onsitc service may not be ava ilable in 
certain locJtions. Offerings may differ in Canada. Prices do nol include shipping. Return shipping and insur;mcc charges are the rcspoosibiliry of the rustomer. 
•limited time offer expires 7/J 11':14 . Applies to 60MHz 0< faSler p<ocessO<S. 211 purchased by 7/J Jf'J4. 

A 

AMBRA 


AN IBM SUBSIDIARY 



MORE, MORE, MORE. 

Free First-Year IBM®Onsite Service for Desktop Systems1 

All AMBRA 
Deskto~s and 
Towers Feature: 
A Upgrade path to Pentium'" 

Tec/ino lof!y 
A 3.5'' 1.44MB D iskelle Drive 

A Lexmark"' 10 I-Key Keyboard 

& MS-DOS• 6.2 

A Windows'" 3. 1, M ouse 

486SYSTEMS~-------------------------------------
486SX/33MHz, Desktop 486 DX2/ 50MHz, Slimline 486 DX2/66MHz, Desktop 

$1369 M od el D-l33SXA $1539 Model S450DXA $1699 Model 0466DXA 

Business Le.1se: $50/monrh Business 1.c.ise: $56/monrh Business lease: $62/mo nrli 

& 128KB L2 Cache, Ma x: 256Kl3 A l 21lKIJ L2 Cache, Ma x: 256KB A l 28K B L2 Cache, Max: 256Kll 
A 4Ml3 RAM, Ma x: 36MB A 4MB RAM , Ma x: 36MIJ A !!Mil RAM, Max : 36MB 
& 270Ml3 IDE Hard Disk Drive & 270MB IDE Hard Disk Drive & 270MB IDE Hard Disk Dri ve 
A 14" SVGA Color Moni tor-LR A 14 " SVGA Color Monilor-LR A 14" SVGA Color Moni lor-LR 
A VESA• Loca l Bus Graphics & VESA Loca l Bus Graphics & VESA Loca l Bus Graphics 

Accele rator 1 Mil A cclerator I MB Accelerator l MB 
& VESA Loca l Bus IDE Hard Drive & VESA Loca l Bus IDE Hard Drive & VESA Local Bus IDE Hard Drive 

Buy a desktop, gel ,1 subnotcbook 
Controller 	 Controller Controller 

deal! Call for details. 
A 5 ISA Slots & 5 Drive Bays A 3 ISA Slots & 3 Drive Bays A 5 ISA Slots & 5 Drive Bays 

UPGRADABLE BUS MODEU ------ PENTIUM/Pel OR EISA 
486DX2/66MHz, Desktop 1OOMHz Intel DX4, Desktop 60MHz Intel Pentium, PCI 60MHz Intel Pentium, EISA 

;VL DP60PCI 	 DP60E;VL$2499 Model D4661Nl $2799 Model D4 100J $2599 Model $3199 Model 

Business l ease: $9 I/ month Busine s Lmsc: $ 102/monrh Business lease: $94/month Business Lease: $ 116/month 

A 256KB L2 Cache, Write-Back A 16KB L l , 256KB L2 Cache, A 64 -bit CPU-Memory-Cache A &4-bit CPU-Memory-Cache 
A BMB RAM, Max: 64MB Write-Back Data Path Dala Path 
& 440MB IDE Hard Disk Drive A 16MB RAM, Max: 64MB & 256KB L2 & 16KB L1 Cache & 256KB L2 & 16KB L l Cache 
& 14" SVGA Color Monitor-LR & 720MB IDE Ha rd Disk Drive A BMB RAM, Max: 128Mll A BMB RAM, Max: 64MB 
A VESA Loca l ll us Graphics A 14" SVGA Color Monitor-LR & 720Mll IDE Hard Disk Drive • 6 EISA & 2 EISNVESA Slots 

Accelerator 1 Mil A VESA Local Bus Graphic.' Accelerator A 14" SVGA Color Monitor-LR & 540MB SCSI Hard Disk Drive 
& VESA Loca l Bus IDE Hard Drive 2Ml3 A PCI Graphics Accelera lor 2Mll & 14" SVGA Color Mo nilor-LR 

Controlle r A VESA Loca l Bus IDE Hard Drive A 2x Mull isession CD-ROM Drive A Integrated SCSl-2 Conlroller 
A 2x Mull isess ion CD-ROM Drive Con troller & 4 ISA, 2 PCI , l ISN PCI Slots & 32-bir Graphics Acce le rator 2MB 
A 16-bit Sound Card & 2 Speakers & 4 16-bit ISA & l 32-bit VL Bus Slo15 & Fast PCI IDE Conlrolle r A 6 Drive Bays 
A Borland Office'" on CD A 5 Drive Bays A 200 Watt Power Supply 
A Productiv ity Pack Software 
A 4 16-bil ISA & l 32-bil VL Bus Slo15 Get A Free Upgrade From A 14" To A 
A 5 Drive Bays 15" FST Momtor With Any 60MHz
"Buyer's Assurance A ward"-JnioWorld 

Processor Or Faster Desktop System.2 

MOBILESYSTEMS~---------------------------------------------------
486SX/33MHz Subnotebook Accessories 486SX/25MHz 486DX2/ 50MHz 

$-f099 Subnotebook $10£)9 Notebook Road Warrior: $376$3599 Notebook 
:::T.7 M odel N433C- 120IU Model SN425C- 170 Model N450T-200 & PCMCIA 2.4/9.6 kbps Dara/Fax 

Business l ease: $69/ month Business Lease: $ 130/monrh Modem, Carrying Case Busines l ease: $73/monrh 

A 7.8" Color STN Display & 9.5" Acrive Matrix TFT Color A 9.5" Dual-Scan DSTN Color Screen A Exrra Ballery, Battery Charger 
& 4MB RAM, Max: 12MBA 1 70MB Removable Hard Drive Display Quick Dock: $404
A l 20 MB Ha rd Disk Drive A 4Mll RAM, Max: 20MB A 8MB RAM, Max: 12Ml3 A Pon Replicator, Keyboard 
A 3.5'' 1.44MB Diskelle Drive& 1 Type II PCMCIA Slot A 200MB Hard Disk Drive A 14" SVGA Color Moni tor 

A 86-Key Keyboard & 3.5" 1.44Ml3 Diskette Dri ve A 1 PCMCIA Slot Type Il l 
Notebook Accessories 

A lntegraled 16mm Trackball & 1 Type Ill PCMCIA Slot A 86-Key Keyboard 

A Suspend/Resume A 86-Key Keyboard A lntcgra red 16mm Trackball Instant Office: $927 
• Docking Station, Keyboa rd& MS DOS 6.2 , Windows 3. 1 
& l 5" FST-N I Color Mo nilor 

& MS-DOS 6.2, Windows 3. 1 A Integrated 16mm Trackball 
A Slip Case & MS-DOS b.2, Windows 3. 1 A Carrying Case 

A 4 pounds, includi ng battery A Carrying Case Traveler: $278A 6.6 pounds, including battery 

A Monochrome models from $ 1299 & 6.6 pounds. inc luding balle ry A 	PCMCIA 2.4/9 .6 kbps Data/Fax 

Modem, Extra Ballery 


CALL NOW. 

1 800-239-5739 
• . t>1994 M1BRI\ Con1pute1 Corporation. The i\MBRA logo and lo~olype .1 re Ir.idem.arks of AMBKA Compuler 


·' ..... ~ .. Corpora lion. Ai\·1BRt\ i~ a tr.1dcm.1rk of ICPI lid. ;md used under fi(cn.;,.c therefrom. All o the r hr.1nds and 
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BUS TECHNOLOGY 

High-Speed 1394 Train Still at the Station~"~ 

H ardly anyone talks much among those represented on the others won' t say when they' ll 

about the "plug" half of P 1394 committee, and all say beg in us ing it. But add-on 
"plug and play" when the sub they are committed to the new boards with the P 1394 inter
ject turns to making PC easier se ri al interface. Peripheral face could begin showing up 
to use . But the jumble of compani es, inc luding hard later this year. Tl says it has 
unique ports and cables used dri ve makers Adaptec, Maxtor, beg un production of a P 1394 
to connect various peripherals and Western Digital , also say chip set for such boards, which 
stirs the ire of even hard-boiled th ey 're behind P1 394. Mi  will likely be available first as 
computer managers. And the crosoft has yet to take a posi prototypes for PC makers. 
relati vely slow speed of mo t tion on it at thi s writing. The P1 394 interface won' t 
of these connections i. threat When users will begin ee be j us t fo r compu ters. Con
ening to choke off the data ing P 1394 prod ucts is less sumer electronics and industri
heavy multimedia revolution. clear. Apple says it will wa it al companies are interested in 

But the IEEE's Project 1394 until next year at the earl iest to using PI 394, report s Mike 
(P 1394 , also kn own as use it in Macs. IBM, DEC, and Sala , a project manager at Tl 
Fire Wire) is poised to simpli fy 
and greatly accelerate PC con SPREADSHEETS 
nections. P 1394 is a proposed 
high-speed serial-bus interface 
standard that promi es to con
solidate all of today's periph 1-2-3 Proves DOS Isn't Dead 
eral 1/0 interconnections into 
a single, uni versal interface for L otus Development isn' t formulas. A live status bar pro notations to cells, accessing E
both Mac and Window PCs. letting 1-2-3 fo r DOS die vides in fo rmation about cur mai I (thi . works onl y if you 
The P 1394 interface cou Id re in the shadow of its Windows rent selections- fonts, cell fo r also have Lotus's cc:Mail re
pl ace parallel, se1ial, video, au spreadsheet. Lotus plans on re mattin g, and named sty les. lease 4.02 for DOS), and man
dio, SCSI, keyboard, and even leasing in July 1-2-3 release 4 Clicking the status bar let. you ag ing multiple versions of a 
AC power connections on a PC for DOS, a solid upgrade of 1- rapidly change the settings. Re single worksheet fi le. 
wi th two or three identical, nar 2-3 re lease 3.x. But it 's a lease 4 fin all y offers di alog Other fea tures include a 
row (less than an inch wide) stretch to call this re lea! e 4, be boxes, a la relea e 2.4. co mm and to fi t co lumn to 
serial ports that use the same cause it can' t directly retrieve a Re lease 4's main menu their widest entries and a co l
thin twisted-pair cable. Mul ti WK4 spreadsheet created by port a Tools se lection that lec ti on of . preadsheet tem
ple devices can ru n off each 1-2-3 release 4 for Windows. conso lidates new feature with plates ca ll ed SmartSh ee ts 
port through bran chin g or Release 4 for DOS offers ones that were avail able in re (these include a schedule plan
daisy-chaining techniques. many sli ck featu res, most of lease 3.x via add-ins. You can ner, an in vestment analyzer, 

P 1394 can hut ti e data at them proven in 1-2-3 for Win  tri gger the Add-In Manager and a net-worth ca lcul ator). 
rates of I 00, 200, and 400 dows. For exampl e eac h fro m the Tool menu , and you Your ex istin g . preadshee t. 
Mbps, with fo ur of it s six spreadsheet co mes with a ca n ac ti va te Auditor, Back should load without incident in 
shielded wires dedicated to data nameable index tab, and you so lver, and Solver. The Tools rel ease 4 fo r DOS , macros 
and control signals (the other can use spreadsheet names in menu a lso has option s for should run as they did in re
two are used to carry power). place of letters when you write spelling checking, attaching an- lease 3.4, and you' ll still find 
Higher rates are possible, and the I and : menus almost com
they will be backward-com Hyou've seen pletely intact. 

1-2-3 forpatible with previous speeds. How docs 1-2-3 re lease 4 Windows, the 
Just as important as . peed for release 4 for compare to Qu attro Pro, it s 
many multimedia applications, DOS onl y seri ous competitor? If 

spreadsheetP 1394 support a ·'guara nteed you ' re already using an earlier might look
bandwidth" for rea l-time data familiar. It release of one or the Olher, you 
tra nsfers. However. P1394 is includes should upgrade within your 

Smartlcons,not intended to be a networki ng product line if you have pow
nameable 

standard. Among other th ings, index tabs, erful enough hardware ( 1-2-3 
the distance limitati ons of ser scroll bars for release 4 req uires 2 MB of 

navigating, ial interface would make net RAM). If you' re choosing your
and a live 

firs t spreadsheet, 1-2-3 release work use problematic. status bar. 

Apple, IBM , Texas ln tru 
 4 has the most fea tures. 

ments, NCR, and DEC are -Daniel Gas1elger 
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trend. he notes, wi II make it 
ea5ier to link PCs with every
thing from camcorders to fac 
tory asse mbly lines. 

-Christopher O'Malley 





Introducing Z·NOTEFLEX~ 

The Ultimate Multimedia Presenter 


Audience attention spans 

are short. And if they snooze. 

you lose. 

So w hat you need is a way 

to connect with them. a way to 

make your presentations rea l ly 

worth watching. The versati le. 

new Z-NOTEFLEX system. from 

Zenith Data Systems. is sure 

to keep them wide-eyed and 

endlessly entertained. 

With the Z-NOTEFLEX system. 

you get a l l the capabi l ities of 

a mu ltimedia workstation built 

around a powerfu l notebook 

computer. So. not o nly can you 

take the show on the road. you 

can carry it around in your hand. 

Inside the Z-NOTEFLEX sys

tem. an lntelDX4'" processor and 

fast local bus deliver sharp. 256

color images and full-motion 

video that are sure to get atten

tion. Particularly when the LCD 

d isplay is detached and posi

tioned in your viewers' d irection'. 

And. of course. no mu lt i

media-ready system is complete 

without a CD-ROM d rive. 

Video. however. is only part 

of the picture. Because with 

Z-NOTEFI.£'< 
lnte1DX4 75MHz processor 

16-bit business audio 
active- matrix. 256-color 

LCD displa y 

FLEXSITE 
LCD display stand 

FLEXBAY 
ba tten} d1argi11g flay 

floppy drive bay 

FLEXDOCK 
en(ianced port replicator 

lllt> type-Ill PCMCIA slots 
nelworning mod«le 

FLEXSHOW'' 
double-speed CD-R01vl dril'e 


amplified slereo speakers 

tut> type-Ill PCMCIA slots 


integraled power supply 


built-in , 16-bit audio. a micro

phone and stereo speakers. 

the Z-NOTEFLEX system is 

t ru ly (pardon the expression) 

a sou nd investm ent. 

Modu larity is another 

attrib ute of the versa ti le 

Z-NOTEFLEX system The note

book's processor. memory. 

drives and display are al l user

upgradable. And optional 

FLEX modules and PCMCIA slots 

support a wide range of sys

tem enhancements. mu ltimedia 

and peripheral solutions. 

So to keep things simple, 

the Z-NOTEFLEX comes custom 

configured. You order the fea

tures you want today, then add 

others as the need arises. 

When you think about it, no 

other notebook makes it so easy 

to connect - with co-workers. 

with customers. in the office. or 

out in the fie ld. But that's the 

kind of thing peop le a re learn

ing to expect from ZDS. 

To see what you can expect 

from the Z-NOTEFLEX, call us. 

Your audience will thank you. 

1- 800-841-5881, Ext. 5121 

ZENITH En 

DATA SYST EMSllll 

M A K E T H E c0 N N EcT I 0 NN 
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News&Views 

PERSONAL INFORMATION MANAGERS 

PIMs Are Not So Personal Anymore 

R ecognizing that few peo

ple in today's workplace 
work alone, software develop
ers are add ing group-collabo
ra ti on features to PIM s (per
sonal in formati on managers. 

Even companies that have 
released PIMs for the first-lime 
PC u er say their strategic goal 
is to enable users on a network 
to share in formation. Officials 
at Polari s Software ((6 19) 592
7400), developer of Pack Rat 
and Advantage, a new PIM for 
novice use rs, say both will be 
netwo rk capab le wi thin the 
next 12 to I 8 months. 

Lotus Organizer I . I for 
Windows from Lotu s ((6 17 ) 
577-8500) supports in forma
tion interchange between PIM 

schedulers via Lotus's cc:Mail. 
Lotus is also coming out wi th 
other platform versions of Or
ganizer. The first of these, Or
ganizer 1.1 for the Mac, is al
ready shipping. Organizer I. I 
for MS-DOS is slated for re
lease in July. Both vers ions 
support group scheduling, cal
endar, and to-do functions , but 
lack personal address books. 
Jensen-Jones (Red Bank , NJ) 
has been shipping its group
ware-enabled PIM, Commence 
2.0, since June of 1993. 

Arabesque Software ((206) 
869-9600) officials say Ecco 
Professional 2.0 and Ecco Sim
plicity support the sharing of 
schedules, phone books, and 
outlines over MAPI-, VlM-, or 

Sec:do t1 eage T10!1 

Lotus Is planning 

Opilont Ht.Ip 

on releasing 
versions of Its 
Organizer 
lnfonnaUon 
manager, which 
features a 
notebook· 
metaphor front 
end In Windows, 
on other 
platfonns. 

MHS-based E-mail systems. 
Barbara Baird, director of 

product marketing for Lotus 
Organi zer, says that modern 
PIMs must address the fact that 
one person's schedule can im

pact other people in the office. 
..You need the · PIMness' for 
yourse lf, " he says. ;,But a lot 
of your workday in volves a lot 
of other people." 

- Alexis Tannenbaum 

FONTS 

Three Programs Help Manage, Create Fonts 

A trio of new products make it easier to manage, generate, and 

manipulate fonts on your PC. And, to varyi ng degrees, 
these products attempt to solve the problem of document porta
bility (i.e., maintaining the original design when sharing docu
ments among multiple users) . 

The most well-know n of these new products is Adobe Type 
Manager for Windows, the fon t-rasterizer program from Adobe 
Systems ((4 15) 96 1-4400) lhat converts an outl ine font into a 
pattern of dots for imaging on a raster device, such as a monitor 
or a printer. Version 3.0 maintains all that is good from the ubiq
uitous prior releases, including superb on-the-ny rendering of 
screen and printer fonts . Version 3.0 also adds suppon for Adobe' 
Multiple Ma ter technology, which had previously been available 

Font Wrap-Up 

ATM 3.0 

Price $60 
Key feature Multiple Master 

technology 

Number of fonts 30 
Type Type 1 

Pros Easy to use 
Cons No font substitution 

Key audience General business 

fon!Works 

$129.95 
Font substitution 

150 
TrueType 

Advisor: font management 

No suppart for Type 1; 

no manipulation 

General business 

Fon!Chameleon 

$295.95 

font manipulation 

200 
TrueType or Type 1 

Cross-platform 
No substltution 

Designers 

onl y on the Mac, and network font sharing. 
Multiple Master fonts let you generate thousands of font vari

ations fo r a single Multiple Master typeface. ATM 3.0 has sim 
ple cont rols that let you adjust any clement of a Multiple Master 
fo nt (e.g .. weight, width, style, and optical size), creating a cus
tomized design as needed. One Multiple Master font is included 
with the 30 fonts that . hip with ATM 3.0. What you don' t gee is 
the abil ity to do font substitution, a feature included in Super ATM 
on the Mac and slated for a future update under Windows. 

Font substitution is at the heart of FontWorks from Else Ware 
((206) 448-9600). When you open a document, FontWorks' so
phisticated Panose type-matc hing system will find the clo. est 
visual replacement from among the 150 TrueType fo nts includ 
ed with FontWorks. The font is then instantly generated by the 
software. The fon t library takes up just 2 MB of disk space. mak
ing thi s program a great solution for mobile compu ting users. 

The third product. FontChameleon fro m Are ((4 15 ) 578 
9090), has a single master fon t outl ine and descriptors of more 
than 200 popu lar font that can be generated on-the- fl y in True
Type or Type I formats . FontChameleon lets you adjust the 
width, height , and other aspects of a fo nt: blend two fonts into a 
totally new design ; and otherwise slice and dice the type to your 
heart 's desire. FontChameleon is frugal with its di sk space (a 
description file for a font takes up about 5 KB) and works cross
plalform on Window or the Mac. It " the most expen ivc of 
these products but offers more benefits to professional designer. . 

-Jon Pepper 

4 0 BYT E J ULY 199·1 



COREL ORllWf",~ 
The Best in Graphics and Publishing 

CorelDRAW 5 combines the graphics power of CorelDRAW and the advanced 

publishing capabilities of Corel VENTURA 5 within an integrated user interface. With a 

revolutionary new color management system, major performance gains and 

hundreds of improvements, CorelDRAW 5 retains the ease of use for which Corel is 

renowned. From short design-intensive documents to long text-intensive 

publications, CorelDRAW 5 provides the ideal tool for illustration, publishing, 

photo-editing, presentations, charting and animation. T Powertlip bitmaps 

Complete with six fully-featured applications and ahost of 

useful utilities, including an internal Postscript interpreter, 

CorelDRAW 5 is the most exciting value-packed graphics and 

publishing software available! 

Ill> Lens effects such as 
Transparency 

Ill> Paste 
vector art 
inside 

and linted 
Grayscale 

.A Enhance l PHOTO PAI NT with amazing specialeffects and 
support for in dustry standard plug-ins 

ThepC 

<Ill Exciting 
new 
textures 

- . 
' 

1-800-258-2088ZQne' Source Code 2417 ' Your Catalog Superstore (:COREL: 
613-728-3733 ext.28 

i 



• • • • 

Develop questionnaire 

Distribute quest.ionnaire 

Compile resl.lits 

Client deaclline 

7 	 Determine direction 
·~· 

~ Eiaecute stratee:v 
-9' Create slides and overheads 

11}, Prorure eql.liprnent 

11 Rehearsal 

12 Presentation date 

13 Development 
f.{ 	 Weeklyspotchetks 

Produce master book 

Fred 

There sbOuld be 
plenty of 111r1e to • 
eet this rJeht i! • Barbara 
we slllrt now! 

+ 1117 



The world's most 
popular business 
project planning 
software just got 
better with 
Microsoft Project 
version 4.0. 

Introducing new 

Microsoft"Project version 4.0. 

As long as people have had 

things to plan, they've always looked 

for better ways to organize and 

manage the process. 

Now theres software that helps 

you do it more effectively than ever. 

It helps you plan, manage 
and communicate with ease. 

With new Microsoft Project, 

planning is easier than you ever 

imagined. Simply type a list of 

what's to be done. By whom. And 

how long they'll need. 

Your plan is automatically con

verted to easy-to-read reports. 

Calendars. And charts. (Like the 

examples you can see at the left.) 

It watches how 

you work and guides you 


step by step. 

Like other programs in the 

Microsoft Office family, Microsoft 

Project features IntelliSense'" tech

nology. Simply stated, your software 

now senses what you want to do 

and helps you do it. 

For example, PlanningW1zards 

offer suggestions as you go, to help 

you avoid problems down the line. 

Cue Cards help you set up your 

plan with step-by-step instructions 

that stay on the screen as you work. 

With GanttChartWizards, you 

just choose a great-looking format 

and it does the rest. Qust like the 

ChartW1zard in Microsoft Excel.) 

Whats this all mean? Simply 

that you can get started right away. 

And learn as you go along. 

Now it's easy to keep 
everyone in the loop. 
Chances are you're not the 

only one working on the project. 

Microsoft Project was developed 

with this in mind. 

You can now distribute reports 

through your existing electronic 

mail system: Click on a button to 

collaborate. Click to delegate. Click 

to get the status of your plan. Even 

set reminders on important tasks. 

To do all this (and a lot more) all 

you have to do is take the fust step: 

Call Microsoft at (800) 671-3955, 

Dept. KZS, for more information or 

for the name of a reseller near you. 

You'll wonder how you ever 

managed without it. 

"Some v."Orkgroup fc:umcs rc4mrC" ,\.tAPl-compli:m r nu.11 ~)'\fems. acquired ~p.u:.udy. Cl 199<1 ,\-tkrowft Corpor:uion. All righu rcW"n·cd Mlnosoft b :a rc,U• 
tcred 1radcm:ukanJ lnrdliScllSC." B" trJdcm:uk or Mlcri.m1f1 Curpor.uion. J.1 cl1c 50 United S1~tc\, CJ.II (800) 671 ·3~55. Dcpi. KZ.S . Cuitorncr~ In Canad;t, cnll 
(800) S6J·904S. Ouu hk 1he 50 Um m l S1:1tcsand C.m:1<l .1, cull your toe.ii -''llcrosof1 subsldiJI)' or (206) 936-866 1. 



News&Views 

PC UPGRADES 

Turn Your PC into a 
Powerful RISC Machine 
B y integrating a Mips 133 and 150 MHz. 

R4x00-compatible CPU To en hance performance 
with an advanced even further, Sha
memory archi B lam m uses 4 
tecture that MB of mem
obviates the f ( 
need for a y , ~~ 
conven erboard as 
tion a I a DMA 
SR AM buffer 
( s t a t i c and popu-
RA M) cache, a lates most ver-
Silicon Valley start- sions of the Nitro
up has created a VLB with 16 or 32 
unique upgrade board 'liiiiflilllfii• MB of interleaved 

1that turns VL-Bus 
PCs into high-performance 
RISC systems for Windows 
NT. The board is offered as a 
low-cost alternative to a stand
alone Mips-based computer 
and as a one-box solution for 
dual-platform software devel
opers. 

Known as the Nitro-VLB 
Windows NT Booster, the 
board is the first product from 
ShaB lamm Computer ((408) 
730-9696). The Nitro-VLB 
was expected to ship in May at 
prices ranging from $1095 to 
$2595 , depending on the 
CPU/memory configuration. 
The board plugs into the VL-
Bus slot of an 80x86-based PC. 

Two key components of the 
Nitro-VLB are its RISC CPU 
and memory architecture. The 
CPU is an Orion R4600, a 
Mips-compatible chip jointly 
developed in 1993 by Integral-
ed Device Technology (Santa 
Clara, CA) and Quantum Ef
feet Design (San Jose, CA) and 
manufactured by IDT and 
Toshiba America (Irvine, CA). 
At 100 MHz, the 64-bit R4600 
is rated at 73.8 SPECint92 and 
63 SPECfp92-about the smne 
as a 66-MHz Pentium, al
though the R4600 chip sells for 
roughly half the price. Higher-
end versions of the Nitro-VLB 
will use R4600 chips clocked at 
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EDRAM (enhanced 
DRAM). EDRAM is an ad
vanced memory technology 
from Ramtron (Colorado 
Springs, CO) that integrates 2 
Kb of IS-nanosecond SRAM 
with 4 Mb of35-ns DRAM on 
a single chip. This eliminates 
the need for a secondary CPU 
cache based on SRAM; in ef
feet, the main memory is the 
cache. ShaBlamm says this de
sign is very effective when run
ning a preemptive multitask
ing operating system, such as 
Windows NT, that would fre
quently miss a smaller SRAM 
cache as the CPU handles sev
eral large applications. 

At $1995, the Nitro-VLB 
comes with a 100-MHz CPU, 
16 MB ofEDRAM, and Win
dows NT. The 150-MHz con
figuration costs $2595. The 
$1095 version has no memory 
and accepts standard 72-pin 
DRAM SlMMs instead of 
EDRAM. The performance of 
the $I 095 version suffers by 
about 15 percent, but because 
DRAM chips are curren tl y 
denser than ED RAMs , the 
memory can be expanded to 
128 MB instead of 32 MB . 
Higher-density EDRAMs that 
allow expansion to 64 MB and 
128 MB are scheduled to ship 
later thi. year. 

-Tom R. Halfhill 

High-Altitude, Top-Down Programming 

In 1986, long before the concepts of object-oriented, RAD (rapid ap. 

plication development), and visual programming became fashionable, 

a dafaliase a~ builder called Magic, which embcidled all Of these 
concepts, showed up. Magic (Magic Software, lnlne, CA, 17141 250

1118) runs IUlder DOS, Unix, and VMS and wll soon (possibly by the &ne, 

you read this) have a Windows version. Magic produces code that Is eas-· 
lly ported across the abcive-mentloned operating systems; supports. 

lllOll ~base back, ends than Ican spend space listing; and is definitely 

· worth·investigaUM. 

Let me clarify. Magic Is object oriented in the sense that the entities 

you definll-Clata types, files, and even programs-.are stored cen

trally in tables foi easy reuse. Additionally, references are alw!lYs made. · 

to the original definition. So if you define a "vendor number" data~ 

.and use.it to defirie fields in mulUp!e files in your database, a later·re· ' 

'~defimUon of vendor numberwil requlre1hat you edit only fts ~~ 
flaltiOn. 

AsfO,r being RAD,·Magk: idruly "pr0grammlng that Is aot pro~{ 

ming.'' lhls, admittedly, takes some getting used to. For Instance, YCll! 


do not build an application by writing procedural code, as you would in 


. C or G"'"'~ Nor do Y,QU build auppllcation by popu~ng a fonn ~-YI· 

sual objects (e.g.,, buttons and scroll bars) and then attacliing code 


to the·objects, as you would in, say, Objecl\llew or POwe!'BUilder. Mag· 


lc iloes provide visual objects-pull'lllown and pop-up menus, data~ ; 
entzy Sc:reens, and so forth-and, themore, is a kind of visual pro

granirillng. 

eutworldlig In MM:ic is an act of wiridlng through a foreit of nested 

dialog boxes, fll&ng in fields as you go. It's Hke higlHltitude, top-down 

progranunlng. The'designers of Magic have ~entified all the hlgh-lev· · 

el procedures that anyone might conceivably need to manipulate a :; 
datab3$8 (and tliere are surprlsiagly few); bulliling an application 

means.spedfying the onle~ of execution of those procedures. 

You .hi"1t woniler If Magk may be missing that one procedure that 
your appliClition will need. It's unUkely. I haven't come up With any- , 

thingthat It ~.n't!lo, and the tljlnl-party revlews·''ve read about ear- .. 
lier v~ of Made 1i used versiOn s,60) suggested no one else has,. 
etth8f'•. Even If you do have 110me wacky procedure that Mglc can't 

· handie,,you can extend the system with user-defined procedures and 

functions that you write In C (libraries for Borland and Microsoft C are 

proyided with the DOS version). 

Understand, h,owever, that although Magic promises rapid apPlk:atlon 

development, It does not promise rapid proficiency. If you come from a 
procedural-programming background, as most of as do, getting up to 
speed in Magic will require a lot of mental gear-shifting. 

You should work dlllgently through the provided tutorial; this is not 
a SYStem that you can simply Jump Into and Instantly beg'ln swimming. 

Once you get going, thougli, the results Should prove to be pretty spec· 

tacular. 



For Windows NT users hungry 

for NFS services, BW-Connect 


is Grande Cuisine. 


"Carl, I know your transfer rate is 1 Megabyte/sec, but this" isn't a fast food restaura ti" 

Introducing BW-Conned" NFS 
for Windows NTr:• the software that 
erves up a full menuof NFS fileand 

print services for Window NT users. 
The recipe is from the award-winning 
Beame & Whiteside gourmets, the 
expe1ts in NFS connectivity. 

BW-Connect is thefir t100% 
kernel-mode NFS client for Windows 
NT, so it becomes a seamle s pa1t of 
thesystem. Multi-threaded for high 
performance, on some platforms it 
candeliver a transfer rate of over 
1Megabyte-per-second. NT users 

can transparentlyaccess, manipulate 
and print files from NFS servers, 
with support for 255-character file 
names and UNIX®symbolic links. 

The software is implemented as 
a native 32-bit installed file system. 
It supports both case sensitive and 
insensitive file names and prints 
directly to the Windows NT Print 
Manager. Seamless integrationwith 
Windows 1TFile Manager is de 
riguer. And it's all-new code that 
supports X86, MIPS and DEC® 
symmetric multi-processor platfmms. 

today and give all your NT users 
transparent access to afull menu of 
NFS services.Fred says, hon appetit! 

For your FREE 30-day 
BW-Connect evaluation call 
1-800-463-663 7 today. 

Let~ Connect!"' 

• 
In addi tion to client software, Softwarew 

BW-Connect FS for Windows Tis Clrcle 147 on Inquiry Card. 

also a server and client for TCP/IP • l>c\rl optrl~ltll onl~. Nu1 d l mal e! no w.mantio 111 ith ~?«' tfl this pm fuel. 
hrun.with FINlltl All 1ra1 lrmA1k ~fl' th, pm1~r11 of their respcc li veowners. llcamr •~· Whitt•i1le 
NetWore . Ne•·NFS Sr:ncr llot Adu.ocn.I Sof1wui:, lnr, 700 ll1ll&l1muugh '1.. ll31eigl., NC 11603, Tel:(9 19) IL11-U9WJ. 

0ror rxr & \~tincio1o""} l 1ar l~ V. inOOw~ fu : (? l 'J)S:ll ~l?IJll , () 191) 1llr;1mr &, \\''1 i1e!itlt Software. Inc. (012)applications. So make reservations 



Buying a system? Sure, you want 

price and performance. Support? 

Too often it's an afterthought. 

Problem is, too many direct

order companies treat support the 

same way. They make the sale, 

then disappear. 

At AMBRAJMwe'd rather build 

a long-term relationship with our 

customers. So before we sold 

a single PC, we enlisted the best 

service org~nization in the 

business: IBM~ 

Whenever you need help, 

we' ve got IBM computer experts

not switchboard 

operators-standing 

by. Toll-free, 24 

hours a day, 7 days 

a week. And, with 

our special offer, get free first-year 

IBM onsite technical service. 

It's for reasons like these that 

Info World (4/25/94) says, "AMBRA 

has been able to offer good 

support and customer service as 

well as good prices." 

Al I good reasons to buy from 

AMBRA. 

THE AMBRA ASSURANCE 
A To/I.free IBM technical support, available 24 

hours, 7 days a \'\~k. 

& Fn.>e first-year IBM onsite service. 

A 30-cJ,1y, .1irtight, money-back suara111ee. 

A Onc-yeJr warranty on 
parts and labor. 

A 	Blue Lightning'~ 


Sys/Cm> le<ted 

and XXCAL Certified. 
 A 

100MHZ AT 

IBM BLUE LIGHTNING: 

YourWindows"' apps need speed, while you need some
thing to fit your budget. 

Here's a solution that's a bolt from the blue: the 
D4100BL from AMB RA, an IBM subsidiary. 

It takes advantage of IBM's Blue Lightning 100MHz 
processor. With clock-tripling technology, it boosts speed 
w ithout heating up the price. 

PC World named our 66MHz Blue Lightning a " Best 
Buy." Guess that makes our 1OOMHz an even better best buy. 

You want one, you better get on the horn. They' re going 
as fast as they run . 

D466BL$1629 
Business Lease: $59/month 

A 486 Blue Lightn ing 66MHz 

• Upgradable to Pentium'M Technology 

A 16KB L 1 and 256KB L2 Cache 

A 4MB RAM, Max : 64MB 

A 270MB Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

• VESN Local Bus Graphics Accelerator 1 MB 

A 3 16-bit JSA and 2 32-bit VESA Bus Slots 

• 3.5°' 1.44MB Diske11e Drive 

A Integrated Ethernet-lOBaseT 

• Integrated SCSl-2 Controller 

A 5 Drive Bays 

• Lexmark'~ 101-Key Keyboard 

• MS-DOS• 6.2, Windmvs'M 3.1, Mouse 

D4100BL$19')9
Business Lease: $73/month 

A JOOMHz Blue Lightning 

• Upgradable to Pentium Technology 

A 16KB L 1 and I28KB L2 Cache 

A OMB RAM, Max: 64MB 

A 440MB JOE Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

• 	 VESA Local Bus Graphics Accelerator I MB 

• VESA Loc;il Bus JOE Hard Drive Contro ller 

A 4 16-bit ISA and 1 32-bi t VL Bus Slots 

• 3.5'' 1.44MB Diskette Drive 

A 5 Drive Bays 

A Lexmark 10 1-Key Keyboard 

A MS-DOS 6.2, Wi ndows 3.1, Mouse 

.6 High-Speed Seria l Ports-16550 UART 

•	 Parallel Port , ECP/EPP Supported 

Free First-Year IBM Onsite Service 
for Desktop Systems1 

© 1994 A.\.IBRA Computer Corpor.11ioo. The M1BRA logo and logocype are trademarks of M<IBRA Compurer Corporation. 
AMBRA is a trademark of !CPI Ucl . .ind used under license therefrom. All other brands.md prcxluct names are registered 
1radem.i1ks, 1rademarks or service ma1ks of their respective holders . Please call fm details. regarding AMBR:\'s money-back 



66MHZ PRICES. 

A BOLT FROM THE BLUE. 

Winbench 4.0 
DOS mark Graphics 

WinMark 
Disk 

WinMark Winstone 

Blue Lightning 
lOOMH z2 719.9 9.76 1,243 58.7 

486DX2/66
Average 592.7 9.50 861 49.5 

Get a free upgrade from a 14" to 
a 15" FST monitor.4 

D4100BL$;!~~~ 
Business Lease: $87/month 

A l OOMHz Blue Lightning 

A Upgradable to Pentium Technology 

A l 6KB L l and l 28KB L2 Cache 

A 8MB RAM, Max: 64MB 

A .540MB IDE Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

A VESA Local Bus Graphics Accelerator I Mil 

A VESA Loca l Bus IDE Hard Drive Controller 

A Double-Speed Multisession CD-ROM Drive 

A 4 16-bit ISA and 1 32-bit VL Bus Slots 

A High-Speed Serial Ports-16550 UART 

A Parallel Port, ECP/EPP Supported 

A 3.5" l .44MB Diskette Drive 

A Borland Office'Mon CD 

A Productivi ty Pack Software 

A 5 Drive I.lays 

A Lexmark l 0 I -Key Keyboard 

A MS-DOS 6.2, Windows 3. 1, Mouse 

Desktop model shown. Mini-tower 
and other configurations also ava ilable. 

1800-239-5740 

guarantee. warranty Jnd crecht terms. lease based on 36 mon1hs, offered by IBM Credit Corp. Onsite service may not be avallahlc in certain localions. Offerings 
may differ in Canada. Prices do not include shipping. Return shipping and insurance chMges are the responsibility of the customer. llf purchased by i/31/94. AN IBM SUBSIDIARY 
21\mbra restilts independcn1ly lested 3/) t/94. l From PC Magazine, December 7, t993. ·•Limited time offer expires 7/3 1/94. Appl ies 10 &OMHz or faster processo". 



News&Views 

PROGRAMMING 

Next's Enterprise Objects Framework. 

power of an object ystem like 
NextStep. The forthcoming En
terprise Objects Framework, 
announced at the NextStep 
Expo in June, aims to fix that. 

The new approach focuses 
on bui lding objecL~ that abstract 

data and the business logic 
that governs the use of that 

the storage engines. 
The Enterprise Objects 

Framework also connects ab
stract business logic indirectly 

to app lications screens. Con
sider, for example, the prob
lem-escalation logic that 's 
bound up in a typical customer
service application. Expressed 
as a business object, that logic 
becomes a corporate asset 
that 's not hard-wired to any 
client application . It can even 
appear as a network service 
that, using Next's Portable Dis
tributed Objects, could run on a 
non-NextStep system, such as 
HP-UX. 

"Corporate c lients told us 
they needed to decouple busi
ness logic from applications in 
this way," says product man
ager Felix Lin . It's an attrac
tive idea, and one that Next 
hopes will showcase the matu
rity of its object technology just 
as some of those corporate 
clients begin kicking Taligent's 
tires. -Jon Udell 

EMBE D DED PROCESSORS 

Motorola Enables Custom Microprocessors 
M otorola has announced an ambitious pro

gram to better serve the needs of the 
32-bit embedded-microprocessor market. Called 
FlexCore, the program enables third-party man
ufacturers to incorporate standard Motorola mi
croprocessor cores into custom designs. Using 
standard cell technology, third parties design 
their custom logic around a Motorola core and 
then hand off the design to Motorola for fabri 
cation . 

According to Jim Reinhardt , manager of 
M68000 Family Marketing and Application. , 
"Any one company with the expertise to design 
an ASIC can take advantage of Flex Core." Ac
cording to Motorola, the benefits of FlexCore 
are substantial. By integrating the microproces
sor wi th the custom logic, third parties require 
fewer parts , less power, less area, and fewer in
terconnects to realize their designs. This, in turn, 
results in lower costs and higher reliability. 

Companies will be able to take advantage of 
FlexCore in two ways. One group will marry a 
Motorola core with custom logic to create a cus
tom solution that provide. a company with a 
competitive solution. SunDisk (Santa Clara, 
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CA), the flash storage maker, will use FlexCore 
in its controllers. 

Another group will use FlexCore and custom 
logic in mass-market chips. In some cases, Mo
torola may form partnerships with such compa
nies to market the resultant chip. This is the tack 
taken by Peerless Systems (El Segundo, CA), 
which has married a static ECOOO core with its 
imaging technology to create a single-chip laser 
printer controller, the 68322. 

In addition to disk and prin ter controllers, 
Motorola expects FlexCore to enable new, more 
cost-effective communications devices, hand
held computers, set-top boxes, and video-game 
controllers. 

Motorola currently offers two 68000-based 
cores for FlexCore, the 68000-based ECOOO and 
a static 68020 core. A 68030 core is expected 
this year, fo llowed by a 68040 core in mid- 1995. 
Late 1995 wi ll bring a PowerPC core and one 
based on the newly announced 68060. The 
68060 is the end of the line for the 680x0 ar
chitecture in desktop systems, but FlexCore en
sures it will prosper in embedded applications. 

-Bob Ryan 

Script)( (see "Kaleida Hopes 

that X Marks the [Multime

dia] Spot,· Microbytes, Sep

tember 1992 BYTE) 

Kaleida (Mountain View, CA~ , 

the joint multimedia software 
company formed by IBM and 
Apple, Is looking at Septem
ber fOJ the release of soft
ware development kits 
based on ScriptX, the com
pany s object-OJiented pro
gramming language for creat
ing multimedia titles. The 
company says over 200 
sites are currently working 
with prerelease versions of 
ScriptX. 

The development kits will 
include Kaleida Media Player 
run-t ime engines that will en
able software t itles written in 
ScriptX to play on both Mac 
and Windows platforms. The 
company says it will eventu
ally release run-time engines 
for OS/ 2, Power Macs, and 
Unix. 

The unreleased COS (Con
sumer Operating System) 
and Malibu, a graphics accel
eration and memory-control 
chip, are being "transitioned 
out of the company," accord
ing to Kaleida spokeswoman 
Diane Samples. COS and 
Malibu were part of an early 
PowerPC-based, interactive 
TV Hardware Reference Plat
form that Kale ida designed 
for its developer partners. 

Simon (see "Simon Says: 
Communicate,· February 

BYTE) 

Officials at BellSouth Cellular 
(Atlanta, GA) don't have a re· 
lease date for Simon, the 
communications-based PDA 
(personal digital assistant). 
"The wireless fax component 
on occasion will not com
plete." says Nicole Lipson, 
spokeswoman for the com· 
pany. " It's a random problem 
that is extremely hard to pin 
down." 



'Not wpponed by JetOiroct EX interlace-1. f in Canada caP 1 ·800-387-3867, Dept 100 UNIX is a rogistered trndGmark al UNIX Systom l..AbO<atofies Inc. In lhe U.S.A. 
and olher COUfltries. Mktosott is a U.S. r09S1orad llademalil; and Windows Is Q tradonuuk ol Mlctosolt Corporalk>n. C1994 Howlon·Packard Company AN0009 



Simpleplot from BUSS Ltd. Motion Control from M.uk Roberts 

C-Mold from AC Tt'Chnology XV (Sh.11l'Wat£') from john Bmd/~,, XGJd Designer from Digital MultimediJ Limit«/ 

New rnsQviewlX v20 adds Xterminal capability and remote computing power to your 386 or better PCs. 
No longer are the best specialized Unix programsavailable on.ly to 
workstation users and those with XTerminals. 

DESQview/X'" breaks down tl1e barriers within your enterprise, 
allowing everyone access to the best computers for 
each task-whether 386, 486, Pentium®or 
workstations like Sun SPARCstations, HP" 9000s or 
IBM® RS I6000s.-they are all accessible to ead1 user. 

DESQview/X provides amultitasking PC 
environment with both localand remote XClient 
and XServer capability. And it allows concurrent 
execution of botl1 DOS text and MS Window ® 

programs. Plus, it allows these DOS and Windows 
programs-unmodified-to be converted into X 
Clients for use by any X workstation. 

It's true multi-platform interoperabi li ty. 
Ead1 autl10rized PC on tl1e network can run 

programs remotely on any workstation in the network. So there's 
never acompromise when tl1e task calls for more computing power 
than the userhas on his or her desk. Similarly, users can take 

advantage of faster PCs on tl1e network for tasks 
that requireextra power.And for tasks tl1at might 
tie up a users ownde ktop unit-like a long data 
base sort-DESQview/X allows users to send the 
task to an under-utilized PC (orprinter) 
anywhere on tl1e network. 

When you consider that a386 PC witl1as little 
as 4MB RAM and a40MB hard disk can run 
DESQview/X, purchasing XWindow terminals is 
no longer economicallypractical. 

DESQview/X: the power of enterprise-wide 
computingfrom thepioneer in multitasking. 

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 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 
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Put Fuzzy Logic to Work 

JON UDELL 

W hen it 's time to roll up your s leeves and put 
fuzzy logic to work, Earl Cox can show you 

how to turn theory into practice. His exce ll en t Th e 
Fuzzy Systems Handbook presents a comple te fu zzy
modeling system (source code included) and explains 
how to use it. Suppose you want to construct a ri sk
assessment system. Ultimately, you want to be ab le 

to write and process rules like this: 
If age is around 17, risk is very high ; if age is young and number_of_accidents 

is above normal, risk is very high; if number_of_accidents i · below normal , ri sk 
is somewhat low. 

You start by constructing fuzzy sets for each input variable. The concept 
young, for example, yields a set of values over some range of ages from 16 to 85, 
such that 16 i 0.99 young, 36 is 0.42 young, and so on. The concepts 17 and old 
likewise produce sets of values, which are then altered by applying the modi fy
ing words around and very. Depending on the function you choose to generate it , 
a fuzzy set may appear as a bell curve, a triangle, or a trapezoid. What ' s the 
right function to use? Business applications seem to work best with nonlinear func 
tions, and process-control applications with linear ones, Cox reports. However, 
you should keep an open mind and be prepared to experiment because this sc ience 
is in its infancy . 

Next, you apply the AND operator. Here, too, there 's a choice of functions that 
you can use to produce an output fu zzy set that represents the intersection of a pair 
of input fuzzy sets. Cox recommends that you try the simplest first- the minimum 
of each pair of input values. Noting that a single low value in any input will heav
ily affect the output , however, he goes on to present a family of a lternative A D 
operators a long with the ir associated truth tables. Ultimate ly, rule processing maps 
the fuzzy input variables to the fuzzy output variable that represents risk, and "de
fuzzification" extracts a final number-i f age is 19, number_of_acc idents is 3, 
and distance_to_work is 35, ri ·k might be 0.98. 

Fuzzy logic is a calculus of everyday concepts. With THE FUZZYSYSlIMS 
Cox ' s roolkit and rechniques, you can begin to compute HANDBOOK 
using such concepts. II 's up to you, of course, to figure our Earl Cox 
what young and above normal should mean. • AP Professional 

ISBN 0-12-194270-8 

Jon U(/i> l/ is a BYTE senior technical ediror at large. You can reach 549.95 

him 011 the !11teme1 or BIX at j11dell@bix. co111. 

PROSPEROUS COEXISTENCE 
DOS-UNIX NETWORKING AND INTERNETWORKING by 
Michael Burgard and Kenneth Phillips John Wiley & Sons, ISBN 

0-471-59516-0, 534.95 

T he explosion of new connections to the Inte rnet is 
not from new Unix servers and workstations; it is 

from PCs and Macs. And it is happening despite the fac1 
that a PC is more like ly to be ta lking Novell's !PX/SPX than TCP/IP. DOS
UNIX Ne11vorki11g and lnterne1working will ease the pain of connecring PCs 10 
Unix networks and, for that mauer, connecting Unix servers to PC (i.e., lPX/S PX) 

NOT ROCKET SCIENCE 

SPACE SHUffiE PHYSICS-NEWfON'S 
LAWS OF MOTION Britt Communications, 3311 

Bob Wallace Ave., Suite 203, Huntsville, AL 35805, 

(205) 536-9967, 559.95 

C ombining physics and the space shut
tle in one package opens rhe door for 

exciting possibilities, but this parlicular at
tempt still needs poli shing. To run it. you 
need a Mac with a 12-inch monilor (8 birs, 
256 colors), 4 MB of RAM, System 7.0, and 
a CD-ROM drive. QuickTime l.6. 1 is pro
vided. Double-c licking on the space-shuule 
icon srarts an animated sequence of a space
shuule cock pil and a QuickTime movie of 
the launch. Once in space, you are in the cock
jJit animation, wi1h choices for Shuule Sys
tem, Rocket Sruff. and Space Warp. 

Shuttle Sysrem covers 1he history of the 
U.S. shut1le program from 1972 rhrough the 
present and makes some educated guesses of 
where the program will be in the year 2000. 
Rocket Stuff explores Newton's laws and the 
various components of rocke1s. Space Warp 
presents the history of rockers and the space 
program in genera l in 1wo ections: Early 
( 1232-1940) and Modern ( 1940-2000). 

The QuickTime mo vie · di splayed in a 
small window on the screen of a 14-inch AV 
monitor appear grai ny and a bit jiuery, with 
poor contrast al times, making it difficult to 
distinguish derails. You gel 4.8 MB of docu
mentation on !he CD. 

The 1i1le implies 1ha1 you will be able to 
learn abou1 the physics of the space shullle, 
but thi s assertion fall s a bit short. You are in
troduced to Newton's laws in an elementary, 
incomplete-and in one instance incorrect 
manner. The lesson on the Law of Inertia fa lls 
prey to mixing two frames of reference : an 
accelerating frame and a stationary frame. 
The resuhing ex planarion of morion is mis
leading and incorrec1. 

Space Shuttle Physics provides a few hours 
of educalional and enlertaining material for 
folks who want more rhan a glimpse of !he 
space shuttle on the evening news. But a more 
com plete and co rrec1 exp loratio n of th e 
phy ics behind the shuule would bring jus
tice to the ti tle. 

- Hughes Pack 
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Circle 173 on Inquiry Card (Resellers: 174). 

See DOS Networkq
in a Whole New I.igtit. 

MultiLink For Windows™ may clea rly be the a nswer 
you ' re lo oking for. Employing Microsoft Windo w s' 
DOS-Bo x techno logy, MultiLink Fo r Windows pro 
vides sm ooth networking o f 1 to 32 DOS-based use r 
consoles Oocal o r remote) in tande m with a W in
dows-based host compute r. And you m ay see your 
PC investment in a w ho le new lig ht, too. Pu t o lde r 
PCs to work as te rmina ls w ith the MI..Wferm pro 
g ram included in lVlLW. With prices s ta rting a t just 
$189 for the two-user vers io n, MLW is a ve1y brig ht 
choice indeed. To find o ut how Multilink Fo r Win
dows can h e lp illumina te your DOS ne two rking s ta n
d a rds, ca ll Ro bertso n-Ca ruso & Associa tes to d ay a t 

(404) 512-0600 o r Fax (404) 396-6628. 

MultiLinKM 
For Windows 

------------,
Copy Protection I I 

I 
I 
I 
I 
I 
I

The I 
new I 
WIBU-BOX I 

v WIBU®-BOX is one of the smallest ASIC based Dongles. I 
v New Features like Limit Counter or Remote-Programming.I 

v' Available for LPT, COM, for (E)ISA slots and on PCMCIA. I 
v Protection for DOS, Windows and networks without I 

requiring source code modification . Order your I 
v Support of OS!2®, Win32s, Windows'"NT. evalualion 

_ _....-~--- - package I
L. today~ .I 

w WIBU·SYSTEMS GmbH 
Rue ppurror Strasse 54 
0 -76137 Karlsruhe, Ger many 
Phone: +49·721 1376357 
FAX: +49·721/3n 455 

In USA and Canada please contact: 
Southwind International Inc. 
P. O. Box 308. Brookeville, MD 20833 
Phone: (301) 570·3497 
FAX : (301) 570-1773 

Books &CD-ROMs 


ne1works. Once lhe connection has been made, your PC can take 
advantage of the resources that Uni x network users have enjoyed 
for years. 

In a chummy style, Burgard and Phillips discuss nearly every 
hardware and software issue involved in th is cross-platfo rm con
necti on. They brie fl y evaluate many products. They go into the
ory, practice, and installation needs fo r a host of methods. 

The authors also expla in 111 any aspects of the Unix world and 
its se rvices in terms that a DOS/ Windows expert user will eas i
ly under ·tand , for exa111ple, ge t ty and get tyde f s, UUCP, Uni x 
E-111a il , SNMP, PPP ( Point-to-Point Protocol), and SLIP (Serial 
Line Internet Protocol). On the PC side, they cover network cards, 
111ultipor1 cards, IRQs (in1errup1 requests) and l /0 memory ad
dresse , the separate pieces 10 a PC-res ident protocol d ri ver, and 
hundreds o r other issues and produc ts. 

The book doesn' t limit itself to TCP/IP and !PX/S PX. There 
is also infonnation on Banyan Vines, 1em1inal emulat ions over se
rial connections, and Internet access providers. 

Burgard and Phillips ' book does not have the technical depth 
that will let you deve lop products for making the connection be
tween DOS and Uni x. It covers onl y what you need to make the 
connection with products that already ex ist. ft is 1101 like o many 
network books: so much theory that you are bett er suited for 
writing a research paper th an for making an aclllal connection . 
Thi · book is all you need 10 111ake the connection rea l. 

- Be11S111it!t 

ELECTRONIC IMAGING 
ELECTRONIC IMAGING SYSTEMS: DESIGN, APPLICATIONS, AND 
MANAGEMENT by Don Avedon and Joseph R. Levy McGraw-Hill, ISBN O· 

07-002484-7, 540 

IMAGING IN CORPORATE 
ENVIRONMENTS by Daniel Minoli McGraw· 

Hill, ISBN 0-07-042588-4, S40 

cGraw-Hill has served up two books M on the hot topic of imag ing. The first 
is a would-be pri111er on e lec troni c i111ag ing 
systems; the second is a valuable technical re
source on a wealth of image-related topics. 

Electro11ic l111aging Systems is well organized and covers all the 
right topics. That 's the good news. The bad news is that the book 
is very pa lly: Authoritati ve, we ll -focused secti ons are inte r
mixed with irre levancies and misin formation . Further, the book 
wanders from topic to topic and occas ionally serves up observa
ti ons that appear to have been translated poorly from another 
language. For example, " Even for the fa stest computers, getting 
data in and out of stored memory is as slow as the spin of a disk. " 

In the case of the book by Danie l Minoli (which is 111isnamed 
lnraging in Corporate E11 viro11111e111s) , an evenly weighted, com
prehens ive approach to the subject of e lectronic imaging was 
traded fo r a series of technica ll y authori tative essays. That 's the 
bad news. The good news is that the topics are appropriate ly se
lected, and the presentation of the material and analysis are gen
erally superlati ve.• 

- ScoH Wallace 
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PENTIUM™ PROCESSOR SYSTEMS 
TAKING PCs To THE NEXT STAGE 



KNOW A POWERFUL PC 

WHEN YOU SEE ONE. 


If you want top performance 
from your PC, start with the 
top-performing processor: the 
Pentium™ processor from Intel. 

P.entiumN 'f. • . .. . • . But 1 you want a truly 
exceptional PC, don ' t stop there. Today's 
best PCs are well-balanced systems with 
each component optimized to take full 
advantage of the processor's capabilities, 
highly tuned and working together to give 
you the best possible system pe1formance. 
In this Brief, you'll learn what elements 
make a great PC. 

TO PROCESS FASTER, 

DIVIDE AND CONQUE R . 

While it 's impo11ant that the 
processor be fed data and 
instructions as fast as pos
sible, it 's not necessary to 
have it involved in or con
trolling all of the computer's 
functions. High-perfor
mance PCs incorporate 
"intell igent" subsystems 
that increase effic iency by 
reliev ing some of the 
processor's work load. 

One such subsystem is 
a di sk drive that fetches 
data before the processor 
requests it (read-caching), 
and accepts data before the 
drive is ready to write it 
(w1ite-caching) . 

Another key way of 
increasing performance is 
with a video graphics card 
that has the built-in ability 

1. P E N TI UM PROCESSOR 

TH E PENTIU M 


PROCESSOR 'S ADVANCED 


SUPE RSCALAR ARC HITECTURE 


ENAB LES IT TO EXECUTE UP TO 


166 MI LLI ON INSTRUCTIONS PER 


SECON D, OR MI PS. 


( SEE BACK PAGE ) 


A GREAT P C IS THE 

SUM OF ITS PARTS . 

As processors become 
faster and more effic ient, 
system designs have also 
continued to move forward. 
While some of the first 
systems introduced with 
the Pentium processor in 
mid-1993 were not 
designed "from the ground 
up" to take full advantage 
of its performance and 
features, today's PC designs 
arc better. 

Systems available now 
not on ly leverage the 
strengths of the Pentium 
processor, they also inte
grate other advanced 
features that, together, give 
you the best performance 
from the total system and 
give you a far more pow
erful PC than you get with 
an lntel486'" processor
based system. 

How TO FEED A 

HUNGRY PROCESSOR . 

The Pentium proce or can 
hand le data far faster than 
many memory systems can 
supply it. When that hap
pens, the processor its id le, 
which is a waste of a 
powerful resource. That's 
why it 's critical to have a 

memory subsystem that 
can keep up with the data 
processing capabil ities 9f 
the Pentium processor. 

Well-designed memory 
systems can increase the 
flow of data in several 
ways. One key method is 
interleaved RAM subsys
tems. These are dual banks 
of memory that work 
together to supply data to 
the proces or so it doesn't 
sit waiting. One bank pro
vides data whi le the other 
prepares data for the next 
cycle; on the next request, 
they alternate roles. 

A second-leve l. or off
chip, cache can also sub
stantially increase memory 
performance in Pentium 
processor systems by 
retrieving data from the 
memory in bundles, instead 
of item-by-item, and 
making it readily avai lable 
to the processo r. More 
advanced caches use the 
write-back method. Un like 
the write-through tech
nique, the write-back 
design caches both infor
mation read from and 
written to RAM. 

to execute fu ncti ons such as 
drawing lines, manipulating 
shapes and zooming in with 
on ly minimal instructio n 
from the processor. 

SEE PERFORMANCE 

ADD UP ALL ACR O SS 

THE SYSTEM . 

System feat ures such as an 
adequate second-level cache, 
a PCI loca l bu s, and a full
fearurcd VGA card let the 
subsystems of a PC operate 
at maximum effi ciency and 
performance. And that 
means the Pentium proces
sor will too. The cumulati ve 
effect is a more powerful 
PC all the way around. 

How KEY ARE SUB SYSTEMS? 

WH EN TH E SECOHO- LEV EL CACHE. PC I LOCAL BUS, ANO ''SMART" V I DEO 


GRAP tll CS CARO ARE UOT INCLUDED IN A PENTIUMIM PROCESSO R SYSTEM . 


APPLI CATION S TAKE SIGN IFICANTLY LONG ER. Wlt lLE THE PROC ESSOR'S T IME IS 


ABOUT HI E SA M E. THC S UBSYSTE MS TAKE N EA RLY TllRE E TI M ES AS LO NG. 


PENTIUM 
PROCES SOR 
SYSTEM 

SMALLER I S FASTER 

PENTIUM • D ISK 
PROCE SSOR • VID EO -
SYSTEM - -( 

• MEMORYWITHOUT - - - - . • PROCESSOR FEATURES 

TIME 0 5 10 20 25 



) 

> 

30% INCREASE 

KEY COMPONENTS OF A M EMORY SUBSYSTEM 

ARE: LARGE FAST RAM , ADEQUATE SECOND· 

LEVEL WRITE-BACK CACHE, AND WI DE 

PROCESSOR-TO-MEMORY BUS. FIRST, A 

GOOD-SIZE ( 8 TO 32 M 8 YTE) RAM WILL 

ENABLE THE PROCESSOR TO EFFICIENTLY 

RUN LARGE APPLICATIONS AND ADVANCED 

OPERATING SYSTEMS SUCH AS WINDOWS~ 05/ 2* AND U NIX~ 

(~-= 3=-__D~~~ K~~-)...._~ · HAR_ D l S-
HIGH-PERFORMANCE HARD DRIVES HAVE 

AT LEAST 340 MBYTES OF CA PA CITY , 

PROVIDE AN AVERAGE SEEK TIME OF 12 

MILLISECONDS , SPI N A M INI MUM OF 4 ,50 0 

ROTATIONS PER MINUTE, AND HAVE A 128 

TO 256 KBYTE HARD DISK BUFFER CACHE 

WITH BOTH WRITE-CACHING AN D READ· 

CACHING CAPABILITIES. TH ESE FEATURES WILL ENSURE FAST 

DATA TRANSFER RATES. A HARD DISK WITH THESE SPECIFI 

CAT IONS CAN INCREASE OVERALL SYSTEM PERFORMANCE 

BY OVER 10% . 

10 % INCREASE 

PENTIUM PROCESSOR-BASED SYSTEM PERFORMANCE I S MAXIMIZED 


BY ADVANCED SYSTEM FEATURES IN EACH OF THESE MAIN AREAS . 


( 2. MEMORY SUBSYSTEM ) 

MEMORY PERFORMANCE BY HELPING COORDINATE THE SPEED 

OF TH E P ENTI UM PROCESSOR WITH THE SLOWER R AM. A ND 

THIRD, A 64-B IT BUS INCREASES THE FLOW OF DATA BETWEEN 

THE PROCESSOR AND THE SYSTEM'S RAM AND MEMORY 

CACHE. A 30% OVERALL INCREASE IN SYSTEM PERFORMANCE 

CAN BE OBTAINED BY OPTIMIZING THESE MEMORY COMPO· 

NENTS AS SPECIFIED.** 

( 4 . GRAPHICS & 1/0 SUBSYSTEM) 

TH E PC I LOCAL BUS GREATLY I MPROVES 1/0 

PERFORMANCE, ESPEC IALLY GRAPHICS. THE 

PCI BUS CAN TRANSFER DATA BETWEEN THE 

PROCESSOR AND THE PERIPHERALS AT UP TO 

132 MB YTES/SECOND, FAR FASTER THAN THE 

ISA BUS RATE OF 5 M BYTES/SECOND. A FULL· 
43% INCREASE 

FEATURED, PC l -COMPATIBLE VGA CARD, 


WITH AT LEAST t -2 MB YTES OF VIDEO RAM ( VRAM l, WILL 


FURTHER ACCE LERATE GRAPHICS PERFORMANCE. THI S 


COMBINATI ON CAN INCREASE SYSTEM PERFORMANCE 43%.*" 




MORE POWERFUL 
PENTIUM"' PROCESSOR SYSTEMS 

ON EVERY LEVEL 

THE PENTIUM PROCESSOR COMBINES THE KIND OF PER FOR MANCE 

NORMALLY RESERVED FOR HIGH-END WOR KSTATIONS WITH TH E 

FLEXIBILITY AND COMPATIB I LITY NEEDED FOR DES KTOP SYSTEMS 

AND THE LOW- POWER CONSUMPTION NECESSARY FOR NOTEBOOKS. 

( NOTEBOOKS AVAILABLE LATE I 994.) 

TH E PENTIUM '"' 

PROCESSOR FAMILY . 

The Pentium processor 
fam il y is des igned to meet 
the needs of today 's. and 
to111 01Tow·s. sophisticated 
soft w<u-e appli cations. And 
whi le the Pentium proces
sor has taken processor 
technology for beyond 

and 815/ IOOMH z are 
based on 3.3-volt rather 
than 5-volt tec hnology. 
and have comprehensive 
power manage ment capa
bil ities. they're extremely 
energy effi cient. Which 
makes notebook and 
energy-efficie nt PCs ideal 
appli cati ons. These 

FOR BEST SOFTWARE PERFORMANCE, 

CHOOSE A PROCESSOR WITH A HIGHER lc;:OMP INDl!X. 

what was once thought 
poss ible. it\ still guaran
teed to be so ft ware
compatiblc with prev ious 
members of the Intel 
Architecture. 

The Pentium processors 
in crease performance over 
the lntel486 mi croproces
sors by a wide margin. The 
performance of the 
Pe ntium processor at 
iCOMP index 815/I OOM Hz. 
in fact. is over two mid one
hal f times that of the 
lntel486DX2 at 66M Hz. 
And we·re still improvi ng 
the Pe ntium processor. 
wh ich in it s next version 
wil l run at clock speeds 
of up to 150M Hz. 

In addition. since the 
Pentium processors at 
iCO\!lP index 735/90MHz 

Pentium processors al. o 
have bu ilt-in dual pro
cess ing capabiliti es that 
wi II all ow system designs 
to run two Pentium 
processors in a sin gle 
system. fo r an even more 
powerful PC. 

THE I NTEL 

ADVANTAGE . 

For more than 20 years . 
Intel has led the industry 
in microprocessor design. 
development and manu 
fac turing. So it should 
come as no surprise that 
the Pentium processor 
gives yo u the unprece
dented power. guaranteed 
compatibility and total 
reliabil ity that having the 
Intel Inside® brand has 
come to mean. 

FOR A COMPLETE PACKAGE THAT INCLUDES A PENTIUM™PROCESSOR-BASED 

SYSTEMS TECHNICAL OVERVIEW, A PE TIU 1 PROCESSOR OYERVrEW, A LIST OF 


PE TfUM PROCESSOR SYSTEMS, A DA BUYER'S WORKSHEET, 

CALL 1-800-955-5599 A D ASK FOR LITERATURE PACKAGE #130. 
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Parallel Course 


DICK POUNTAIN 

N 
owadays severaJ comput
ers can generate reaJistic 
ray-traced images, and 
some of them can even do 

it fast. A rendering demonstration I re
cently witnessed was impressive for one 
special reason: The PC doing the ren
dering was executing the same ray-trac
ing program in paraJlel on an Intel 486, 
four lnmos T800 t.ransputers, and four 
Mips R3000s. What made this feat pos
sible was Taos (pronounced "dowse," 
as in the Chinese phi losophy Taoism), 
a radicaJly different, object-oriented par
allel operating system. 

Roots of Taos 
Most operating sy terns are created either 
by large computer companies or by uni
versity researchers, but Taos is differ
ent-it's the product of a devoted group 
of enthusiasts with an idea that was well 
ahead of its time. The principal archi
tect of Taos is Chris Hinsley, formerly 
a professional games programmer with 
hit titles for the Atari ST and the Com
modore Amiga to his credit. Although 
writing solely in assembly language, 
Hinsley devised his own object-oriented 
development style based on macros, 
which sparked the original idea for 
Taos. Fired by the launch of lnmos's 
transputer architecture, Hinsley wanted 
to create a real-time operating system 
that could harness the paralle l-pro
cessing power he believed would be 
needed for future multimedia systems. 

When I first wrote about Taos in the 
lntemationaJ edition of the March 1991 
BYTE, it seemed outrageously re-

The Taos operating 

system uses objects 

from the ground up 

to enable processors 

based on different 
architectures to work 

together on the same 
problem 

the ground up with dynamic binding; Taos 
has had them from the start. 

One difference is Taos doesn't really 
aspire to mainstream desktop status; in~ 
stead, it is a fast and skinny system for 
embedded applications . Tao Systems is 
promoting it into the multimedia and 
games console markets. 

The Virtual Processor 
By far, the most radical aspect of Taos is 
its hardware independence. Taos programs 
a.re all written in the machine code of a 
VP (virtual processor), which is called 
VPcode. The Taos kernel translates VP
code into the native machine code of each 

moved from the mainstream. Today, many of the concepts it is reaJ processor immediately before running it-there is little or no 
built on are showing up in the commercial operating-system run-time penalty, unlike earlier interpreted systems (e.g .. the 
world. Everyone wants a microkernel now, but Taos is already a UCSD p-system), which were slow. Taos's fine-grained object 
nanokernel system, with its tiny 12-KB kernel running on each orientation and dynamic binding makes this translation strategy 
processor in a parallel network. Taligent promises objects from feasible: VPcode modules are always small (typically a few 
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hundred bytes), so they can be 
translated on the fly as they load 
from disk into memory. Huge 
monolithic applications like Ex
cel or WordPerfect wouldn't lend 
themselves to this approach. But 
Tao Systems' translator supremo 
Andy Henson stressed to me that 
a fast modem CPU can actually 
translate VPcode faster than a 
hard drive can transfer data. 

The imaginary VP is a 32-bit 
little-endian RISC machine with 
16 registers. It supports data types 
from 8-bit bytes up to 64-bit dou
ble integers and 32- or 64-bit 
IEEE floating-point numbers. 
Hence, the VP is a reasonably 
good match to most real RISC 
chips like the Alpha, Mips, ARM, 
and PowerPC, if somewhat short 
of registers by today ' s standards. 
It supports around 60 simple 
RISC-like arithmetic, logical, and 
branching instructions, as well as 
a few special pseudoinstructions. 
These latter include TAO, which 
calls Taos kernel routines, and 
LIT, which marks literal data that 
needs to be translated (e.g. , from 
little-endian to big-endian). 

The Taos assembler, VPASM, 
outputs VPcode that you can run 
directly or you can convert to na
tive code by manually invoking 
the appropriate translator. The 
listing "VPcode at Work" shows a sam
ple of VPASM source code. Currently , 
Tao Systems has translators for the Intel 
286, 386, and 486, the Inmos T800 and 
T9000 transputers, the Mips R3000, and 
the ARM 601. The PowerPC and the DEC 
Alpha are next in the pipeline; it takes 
around six worker-months to produce a 
new translator. 

The Taos Object Model 
Taos is a message-passing operating sys
tem whose software model is based on ob
jects, processes, and messages. An object 
is a bundle of data and code that consumes 
memory, while a process executes an ob
ject and consumes processor time. The 
Taos hardware model involves multiple 
processors each with a local memory, con
nected by a network of communications 
links. Every processor in this network runs 
a copy of the Taos kernel and the transla
tor from VPcode to its own native code. 
Whenever Taos creates a new object, it al
locates the object to a processor and then 
starts a process to execute the object. 

All Taos objects are constructed from 
variable-size blocks of contiguous memory 
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VPcode at Work A sample tool written in VP assembly 
language. This tool changes the backdrop picture shown 
on the Taos GUI desktop to another bif-map file that you 
select from a browse window. 

include "tao. inc• 

node bproc .CON TROLTP. O.TEMPLATE 
control 0 . 1024.0ATATP ,O,O.O.O 
component plmthd2 · bproc 
compe nd 
tst r1ng pl mthd2 . "DESK/BACKOROP" 

nodeend bproc 
node t l_b ,TOOLT P.VP. TEMPLATE 

tool "DES K/ BACKDROP " 
; inputs 
;r6•cont rol object pointe r 

al l ocstruct BO .r7 
loop 

;request fi le name from user 
cpy r7 . r0 
l ea bpath,rl 
qcal l GUI/Gl_B ROWS E 
brea ki f ra-o 

:GUI wi ll be pa rent 
inquire "BACKDROP ". 0 
brea .~ i f ra-o 

;send name to backdrop 
cpy r7. rl 
qcal l L!B/PA_SEND 

end l oo p 

freestruct 80 

re t 


st r ing bpath , "B JTMAPS/~ . TBM " 
t oolend t l_b 
nodeend .t l_b 

end 

called nodes. Each node contains two link 
fields so that the kernel can manage them 
in doubly linked lists. Nodes can contain 
data or code, and they have a type fie ld 
that identifies the type of object they hold. 
Taos itself doesn ' t type-check the appli 
cation of operations to data, although you 
can implement such type-checking at a 
higher level within an OOP (object-ori 
ented programming) language. 

While stored on disk or in transit over a 
communications link, nodes exist as un 
bound templates, but once nodes are loaded 
into memory , they are converted to "pro
cess-ready" form , and it ' s at thi s time that 
any translation of VPcode to native code 
takes place. The Taos kernel on a particu
lar processor inserts a process-ready node 
onto a list of other process-ready objects, 
from where it can be processed according 
to the type of object it holds . 

Tools, Control Objects, and Classes 
Taos 's predefined system object types are 
tools, control objects, bit maps, graphical 
objects , and class objects, but program
mers are free to define new types. A root i 
a node containing executable code that can 

act on the data contained in an 
object, to perform calcul ations 
or send and receive messages. 
A control object is the Taos 
equivalent of a program, con
sisting of one or more compo
nent tool s that are executed in 
sequence . Control objects are 
the smalle t unit of parallel dis
tribution and execution under 
Taos. They are not, however, 
the smallest unit of memory 
management, because the ker
nel can retrieve individual tools 
from disk and make them pro
cess-ready. The kernel that cre
ates a new control object dis
tributes it s template (using a 
spec ial load-ba lancing algo 
rithm) onto some processo r, 
which starts a process to exe
cute the object. When the last 
component of the control object 
is fi ni shed, the control object 
closes, and its process termi 
nates. Every component has at 
leas t two tools associated with 
it: one that executes the compo
nent and one that cleans up after 
it dies. 

A contro l object 's template 
contains only the text names of 
its component tools , not their 
actual code. When the kernel 
creates a new control object, it 
first checks whether any of these 

specified components are already in mem
ory, and if so, it just points to them---0ther
wise, it fetches them from disk and makes 
them process-ready (fi rst translating them, 
if necessary). Binding under Taos is thus 
fully dynamic so th at no module gets 
loaded until it is needed and only one copy 
is ever present in memory. The Taos pro
cesses that execute control objects are 
lightweight, equivalent to "threads" in op
erating ystems like OS/2, and more than 
one process can share the same tool 's code 
in multithreaded fas hion. 

Class objects provide the highest level of 
organization under Taos. A class encap
sul ates a group of message-passing ob
jects that can run in parallel, hjding them 
behind an OOP method interface . Users 
of classes like Window or Polygon World 
make method calls to the class object (e.g. , 
to open a new window) and are shielded 
from the complexity of the underlying par
alleli sm that ' s generated by the execution 
of the objects hidden within the class. 

The Kernel and Memory Management 
The sim plest version of the Taos kernel 
is just 12 KB in size and is respon ible 



System-Saving Upgrades. 

POWER SUPPLIES 

"The premier power-supply maker'' 

John Dvorak, PC Magazine, March 30, 1993 

"The only company to go to for apower supply" 

Jerry Pournelle, Byte, April 1993 


ENERGY-SAVING UNITS 
Save electricity with our economical Energy-Star 
power supplies. Fully-tested and UIJCSA!fUV 
approved, they're perfect for standard systems. 
STAR 205 SLIM/DESK!fOWER ............ $79 

ULTRA-QUIET UNITS 
Unrattle your nerves with 

NOISE l.£VELS (db) 
an ultra-quiet Silencer .. 

" 

"'"' power supply. Appreciated 
""' ,,. by users since 1986, their 
••• high-efficiency fans and 

low-turbulence circuitryORDINARY SILENCER 
POWER SUPPLY POWER SUPPLY reduce noise by up to 84%! 
Amust for home office or 11111/timedia applications. 
SILENCER 205 SLIM ............................ $109 
SILENCER 220 DESK!fOWER ........... $119 
SILENCER 270 DESK!fOWER ........... $179 

HIGH-PERFORMANCE UNITS 

N 

- ~;-1 1 
· ~~· . 

. SLIM 

Upgrade your computer with one of our premium 
Turbo-Cool power supplies- the choice of PC 
professionals. You'll get 50%- 100%more power, 
built-in line conditioning, super-tight regulation, 
ultra-dean outpu~ ahigh-capacity cooling fan, 
UIJCSA!fUV, a 3-year warranty for 300W 
models, and a 5-year warranty for the 450! Ideal 
for high-end workstations and network file servers. 
TURBO-COOL 300 SLIM/BABY ......... $169 
TURBO-COOL 300 DESK!fOWER ... $189 
TURBO-COOL 450 DESK!fOWER ... $349 

SOLID-STEEL CASES 

Give your computer a 
professional, high-tech 
look with one of our 
premium-quality, 
USA-made, all-steel 
cases. They're rigid
unlike light-weight 
imports-so the PC's 
components are always 

properly aligned and grounded. 
You'll enjoy easy system access, and with room for 
up to 18 drives, there's real expandability! 

Desktop Tower Monster 
Exposed Drive Bays: 5 6 13 
Total Drive Bays: 7 8 18 
Motherboard Capacity: I 2 
Power Supply Capacity: 2 
Cooling Fan Capacity: 6 
Filtered Air Inlet: Yes Yes Yes 
Lockable Front Door: Yes No Yes 
Beige or Black Finish: Yes Yes Yes 
Meets FCC-B Specs Yes Yes Yes 
Made in USA Yes Yes Yes 

SOLID-STEEL DESKTOP CASE ....... .. $175 

SOLID-STEEL TOWER CASE ............ $295 

SOLID-STEEL MONSTER CASE........ $895 


REDUNDANT POWER 
Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special power-management 
interface module. Amust for mission critical LANs. 
• 900 watts peak power 
• 100 Xmore reliable 

than asingle-unit 
• load-sharing design 
• hot-swap capability 
• 5-year warranty 
• monster-case compatible 
TWIN-POWER 900 ..... .......................... $995 

OVER-TEMP ALARM 

Don't wait for the acrid smell of 
burnt components! With our 
new 110 Alert, you'll know 
if your PC is over-heating 
before damage occurs. 
Should the computer's 
temperature reach l10°F, a loud 
alarm warns you that a fan has failed or that the 
cooling system is inadequate to handle that extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compac~ easy to install, and so reliable, 
it carries a lifetime warranty. 
110 ALERT............................................. $19 

CPU COOLERS 

It's a fact. 486 chips run ho~ often exceeding 185"F! 
Now, you can cool your 486 to a safe 85°-95"F with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
amini-fan embedded in a die-cast heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 
• cools CPU 70° - IOO"F 

CPU TtMP ("f ) 

• prevents system errors 200" 

• adds years to CPU life ;:: ~ 
• thinner, quieter, and ;;:: 

better-built than cheap ·: 
imponed imitations. 

• safe, simple installation ~~%~ c~o' 
CPU-COOL (FOR 486s) ............................. $24 
PENTACOOL (FOR PENITUMs) ............ $29 

PIJ PllWER~ lllllll/Mll, /Mil. 
5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 93 1-6988 

We accept Visa, MC, COD, or PO on approved credit Warranty period: Five rears forT.in Power and Turbo-Cool 4i0. 'lltree )~•rs for Turbo-Cool (eicept 4i0). Two rears for all others (eirept llO Alm). 

Hours: 7a.m. • i p.m. (P1) Mon. - Fri. Silenrer, Turbo-Cool, T •inPower, CPU-Cool, Pent1Cool, and !IO Alert arc tradenurl:s orregistered trademllis of PC Power & Cooling, Inc. ©199tPC Power & Cooling, Inc. 
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for multitasking (v ia a time-sliced pro process, running outside and in parallel The translated code remains in memory 
cess scheduler), memory management, wi th the kernel. Link drivers running out until the tool' s reference count (which the 
and the mail and naming systems. Tao side the kernel handle all VO messages, kernel keeps) falls to zero, after which the 
Systems is working on a Posix-compliant although the kernel handles some local kernel can flush the code whenever it needs 
version of the kernel that implements vir 1/0 support mechani sms uch as data memory. The kernel may relocate a virtu
tual memory and memory protection on caching. al tool at any time. 
microprocessors that have sui table MMU A proce s called the Migrator, which 2. Nonvirtual tools get loaded and bound at 
(memory management unit) hardware, but runs outside the kernel, is responsible for the same time as the tool that references 
the 12-KB version does not offer these relocating tool objects in memory and for them, and they remain in memory, exempt 
features. incremental garbage collection. The li fe from relocation, for at least the li fetime of 

All executable code in Taos is contained time of a Taos too l in memory is deter their caller. 
in tool s, apart from the small bootstrap mined by its status, according to four dif 3. Semi virtual tools are loaded and bound 
loader on each processor that must be in ferent degrees of volatility: only when call ed, like virtual tools, but 
native code. Even the kernel itsel f is built they then remain in memory like nonvirtual 
from tools and is largely written in VP 1. Virtual tools are loaded, translated, and tools. 
code. Device dri vers are just like any other bound only when another tool calls them: 4. Nonvirtual tools can be fl agged as em

bed, which causes the translator to 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 	embedthem as in-l inecodeintheir 

cal ler's code. This is a speed opti
mi zation that is extensively used inTaos Kernel Calls 
the kernel code. 

This selection from among the 64 Taos kernel calls gives some impression of the kind of semces Message Passing
that the kernel provides. Because Taos does not support 

shared memory, the only way for Mailbox Management 
objects ex istin g in the address SENDMAIL Send a mail message. 
spaces of different processors to inCOPYMAIL Copy a mail message then send the copy. 
teract is by exchanging messages. READMAIL Read a mail message from a mailbox. 
The lightweight asynchronous mail READTYPE Read a mail message from a mailbox; wait until specified type arrives. 
system works through just two ker

Control Object Management nel operation s, SENDMAIL and 
STARTCONTROL 
OPENCONTROL 
OPENCHILD 
OPENARRAY 
OPEN FARM 
OPEN DEVICE 
OPENGLOBAL 

OPENREMOTE 

OPENPIPE 

Start a control object locally. 
Create a control object and start locally. 
Create, distribute, and start a control object in the network. 
Create, distribute, and open a number of different control objects. 
Create, distribute, and open multiple instances of a control object. 
Create and transport a control object to a specified processor and start it. 
Create, distribute, and open multiple instances of a control object. Guarantee 

one control object on every processor. 
Create and transport a control object to a specified processor for distribution 

from that processor, then start it. 
Create, distribute, and open a pipeline of control objects. 

Tool Object Management 

VCALL Virtual call tool object. 

OPENTOOL Request tool object load. 

CLOSETOOL Close tool object. 

FLUSH NAMES Flush named tools from local tool list. 

FLUSHTOOLS Flush nonreferenced tools from local tool list. 

UNCLOSETOOL Increments a tool object's reference count. 


General Object Management 

READMAIL, and it 's nonblocking 
so that the sender continues execut
ing without waiting for a reply. 

All Taos messages are sent to 
mailboxe belonging to processes, 
which act as queues for incoming 
messages. When a control object is 
created and executed, it automati
call y receives a default mai lbox, 
whose mail address is simply the 
ID of the child process that executes 
the object. The new control object 
can then send mail to any other ob
jec t whose mailbox address it 
knows-every object knows the ad
dress of its own children, parents, 
and named resources like disk drives 
and CRT displays . Messages may 
contain a whole list of successive 
destination addresses for forward
ing, along with the address of their VADDR Obtain address of embedded object. 


OBJPROC Process an object using the existing thread. sender in case a reply is requested. 

USTPROC Process a linked list of objects using the existing thread. Taos messages are assigned dis

USTTEST Search list for types of node. tinct type . The kernel reserves 16 


types, which include arrays, streams,
Processor Type ID and Mailbox ID and executable code; error and de
ANDTYPE Inquire processor ID of a processor node of specified processor type and bugging data; and screen refresh, 

with a minimum memory requirement. mouse, and keyboard events. A fur
GETMYID Inquire mailbox ID of own control object. ther 16 types are free for program
GETPARENT Inquire mailbox ID of parent control object. mers' use. The kernel on each pro
GETSERVER Inquire server ma ilbox ID for an object. cessor handles all incoming mail for 
NETINFO Inquire processor and network information. its local objec ts, all outgoing mail , 

and mail to be forwarded to another 
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Is there really adifference in 
monitors? You bet there is! 
There's also adifference in the 
companies that produce them! 
So,what's the difference? Well , 
it's in the perfonnance, price, 

The editors do. 
excellent service and suppott we 
provide to our distributors, 
resellers and end-users. When 
theycall with questions, theyget 

service and support. In fact, the editors of several major magazines, 
including PC World and PC Computing, found out that all monitors 
are not created equal. ·nrnt's why they nan1ed the ViewSonic 17 the 
"BEST" monitor in their roundup. Here's what they said: 

"Somefolks cravepe1forma11ce. Some lookfor price.And then 
there are those who want it all. Ifyou belong to the third crowd, 
the ViewSonic 17 is the monitorforyou. 71Je ViewSonic 17 stands 
out as the best alt-around value in the review." 
- PC World: April I994 

"Best color quality, best sba1pness and best versatility- what 
more could we ask of!be ViewSo11ic 17? Frank61, we were sur
prised that one monitor could do ii all." 

- PC Computing: January L994 
What sets thi , and all Viewsonic color monitors, apart is the dedica
lion by the company to supply high-perfonnance, award-winning 
products at a reasonable price.And, our reputation bears out the 

action. 

With its flat square screen, 0.27mm dot pitch and a maximum resolu
tion of 1,600 x 1,280, it's no wonder the 17-inch*Viewsonic 17 has 
been touted by the press.To win these awards, you know the display 
must be crisp,sharp and picture-perfect. And with ViewMatch"' you can 
be assured that the screen image will match printed output. 

For infom1ation on anyof our full line of color monitors,call 
800-888-8583. FREE MAC ADAPTER AVAllABLE. 

Viewsonic® 
See The Differencer· 

20480 Busines.s Parkway Walnut, CA 91789 
Tel: (800) 888-8583 or (909) 869-7976 Fax: (909) 869-7958 
App!eLink: VIEWSONIC, Compusen•e: 73374, 514or FaxSonic: (909) 869-7318 
·irCRrs ~eid 1ss ~ 1sr d11i,ooa111..°3h~lare"'-
AJipt00oc1sa00bnndn"""'"'"iblmd<rWnW al lh<irrc1•<1"•CU!ljJ'11ies. 
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processor. The typing system 
enables the kernel to trap sys
tem messages (e.g., executable 
code) and also allows user-de
fined objects to prioritize the 
way they read their waiting mail. 
Objects can employ the READ
MAIL kernel call to read mes-
ages from their mailbox, atlding 

a list of the desired message 
types as a parameter. The result 
of such a call might be a mes
sage of the required type, or the 
news that there are no such mes
sages-if the mailbox contains 
no messages at all then READ
MAIL suspends the calling pro
cess until some mail arrives so 
that you can use mail messages to awaken 
sleeping objects. 

Taos's link drivers hide the details of 
the physical transport mechanism that im
plements the communications links from 
user programs (although real-time perfor
mance issues may sometimes intrude). In 
the rendering demonstration I mentioned 
earlier in this article, the transputers were 
connected via their serial links, while the 
Mips R3000 chips were connected together 
through FIFO (first-in/first-out) chips, and 
all of them talked to the 486 host CPU via 
the PC's VL-Bus. 

Execution in Parallel 
Taos is a fully distributed operating system 
that doesn' t attempt to exert central control 
over the execution of parallel applications. 
Obviously, in practice, you must pick out 
one processor from which to boot the sys
tem, bu·t once all the kernels are booted 
Taos programs tend to spread out over the 
network of processors in an almost organic 
manner, controlled by a distributed load
balancing algorithm. If you examine the 
"control object management'' subsection in 

the text box "Taos Kernel Calls" on page 
56, you' II see the kind of services that are 
available for spawning remote processes. 
These kernel calls use the mail system to 
transfer executable VPcode from one pro
cessor to another. 

Information about the system's perfor
mance and current loading is stored in the 
link drivers that control each communica
tions channel. At boot-up, each link driver 
benchmarks the processors to which it's 
attached (by timing the VPcode transla
tor). This number is then divided by the 
number of processes currently running to 
give-a measure of available power for each 
processor. The automatic load-balancing 
algorithm uses these power figures in the 
allocation of new processes. When a tool 
object arrives at a processor, the local ker
nel inspects all the links leading outward 
and asks "is there one of my nearest neigh
bors who's got more spare power than I 
have?"-if so, the object is passed on; if 
not, it executes here. 

Applications that dynamically spawn 
many parallel processes spread out like 
water running down a mountain , the flow 

Bearing a passing resemblance to Motif, 
the Taos GUI Is actually a class object 
that requires just two hanlware-s!le(:lfic 
primitives to wuril with any display type. 

seeking out the lowest points, or 
gullies, in processor-loading 
space. 

Each link dri ver also main
tains a table of encoded infor
mation about the network topol
ogy, used by the kernel to route 
messages. These tables are dy
namically updated at run time 
so that if a new processor is 
added to the system, news of its 
existence spreads outward like 
a wave. The nature of the routing 
algorithm reduces the probabil

ity of deadlock due to circular message 
paths, and it can usually find multiple paths 
between two processors (if they exist), 
which provides a degree of fault tolerance 
if a link fails. 

A programmer can always override the 
automatic load balancing and allocate ob
jects to specified processors by using the 
OPENDEVICE or OPENGLOBAL calls, 
while OPENREMOTE invokes a partially 
automatic mechanism where you explicitly 
send many objects to a particular processor 
but let Taos distribute them automatically 
from there. For example, you could spec
ify that a 1000-process ray-tracing calcu
lation should be run by sending groups of 
100 objects to 10 different processors, with 
Taos completing the distribution. 

The Parallel PC 
Although Taos can support its own file 
and display systems, the current release 
version is PC-hosted, using tl1e MS-DOS 
file system and an SVGA graphics adapter 
for display. I received Taos on six 1.44
MB floppy disks, although more than three 
of these were filled with bit maps and 
MPEG animations. I was able to run Taos 
happily on my 486DX2\66 Elonex PC as a 
single-processor operating system, coex
isting on the same hard disk with Win
dows (though hardly surprising, it would 
not run under Windows) . 

Tao come with a very si mple GUI 
whose look and feel is loosely modeled on 
Motif. Control objects that you store in the 
Taos/Control directory automatically ap
pear on a pop-up menu from where you 
can execute them with a mouse click. To 
supplement this GUI, you can open a shell 
window and use a conunand-li.ne interface, 
with a syntax that resembles DOS. But un
like DOS, Taos command lines represent 
genuine pipeline in which each succes
sive command launches a separate process 
whose output is fed to the next. 

co111i1111ed 

The Taos Architecture 

0 0 0 0 Architecture·specific kernel Virtual processor 

The T10s operating 
system runs on a 
virtual pl"OCeSIOI'. 

Hanlware-speclflc 

kemelt translate Taos 
VPcode Into native 
code. The virtual 
processors 
communicate using an 
oblect·based message
passing system. 
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H11 over the world software developers are Technologically Superior 

looking for solid solutions to piracy protection Sentinel keys are supponed by the largest R&D 

and revenue enhancement for their 

software applications.They're looking 

for secure solutions that are reliable, 

compatible and transparent. And that's 

why they call Rainbow Technologies 

Most Widely Used Keys 

It's true, more than 

I0,000 software 

developers have called on 

Rainbow Technologies for the Sentinel* 

Family of hardware keys. More than anyother 

in the world. In faa, there are over 4,000,000 

Sentinel keys in use today. That's because they 

are the most technologically sophisticated. Take 

the SentinelSuperPro'", for example. 

Featuring next generation ASIC 

technology, this key provides the DON GALL 

highest security and most flexibility 

available. Anywhere. It's just one in a family 

of keys that suppon virtually any computer 
platform including Windows, NT, WIN32S, 

UNIX, OS/2, open systems and Macintosh. 

department in the software protection 

industry- renowned for technological 

innovations like the world's smallest key. 

And they guarantee support for virtually any 

language as well as future technologies like 

Call For Yourself 

It's no wonder seven 

out of the ten largest 

software companies 

use Sentinel keys from 

Rainbow. With direct support 

from offices and distributors in 4I countries 

worldwide, no one else can match Rainbow's 

reputation for service. Want to 

know more? Call Rainbow 

today. Ask for a free copy 

of The Sentinel Guide 

CALL
To Securing Software. 

800/ 852-8569And while you're at 
FOR YOUR FREE GUIDE 

TO SECURING SOFTWAREit, ask about our 


complete line of 
 ;en11na
Sentinel Evaluation Kits. Securing the future of software 

Some call it adongle. Those who know, call it Sentinel. 

leoed and 

A..,..,....i 9292 JERONIMO ROAD. IRVINE. CALIFORNIA 92718 • 714/ 454-2 I 00 • fax 7 I 41 454-855 7 
RAINBOW LTO./U .K. 44 932 570066 • RAINBOW/FRANCE 33 I 47 38 21 2 1 • RAINBOW GmbH/GERlll\ANY 49 89 32 17 98 0 • RAINBOW {EAST COAST SALES) 800/ 843-0413 

Distributors worldwide: for your local distributor including Asia and Latin America call 7 14/ 454-2 100 • fax 7 ' 4/ 454.9557 
0 1994 ~inbow Technologies, Inc. All product n.imcs arr 1radcnm kJ of their rrspecti\'C ownrn. 
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I The most immediately striking attribute 

f Taos is it blazing graphics speed; you 
an grab a window in which an image is 

being ray-traced and whirl it vigorously 
uound the screen while tracing continues 
mhindered. The GUI , which is packaged 

· a Taos class object, work with a de
1vice-independent virtual screen with on ly 
two hardware-dependent primitives to put 
and get bit maps to the real screen. Apart 
rom SVGA adapters, Tao Systems cur

~ently implements the GUI for several of 
nmos's graphical TRAM s (transputer 
nodules) . Processes running on remote 
rocessors can open screen windows by 
ending messages to the processor run
1ing the GUI, rather like a lightweight ver
ion of the X Window System. 

In addition, Tao encapsulate the MS
OS filing system within its own object 

node! so that DOS hard drives are mapped 
'nto Taos servers; therefore, 
oucansendmessagesabout 
he objects the servers hold. Tao Systems 

C:\Taos\Control\Trace.Ctl; @PC 1 is a 
Taos server object that aliases my C:\Taos 
directory . 

Taos Directions 
At present, Taos is deficient in the sort of 
development tools that Unix or DOS pro
grammers expect to find-the small Taos 
team has devoted most of its time over 
the last two years to getting the kernel and 
VPcode translation system robust and to 
building a variety of graphical tools for 
manipulating and displaying ray-traced 
images and MPEG animations, all writ
ten directly in VPASM assembly lan
guage. There's a BASIC compiler that 
uses a Quick.Basic-like dialect but as yet 
no C compiler; however, there is a library 
called the Taos HLL Toolset, accessible 
from VP assembly language or BASIC, 
which provides the functionality of the 

AN SI C library including 
malloc, sprintf, fscanf , 
and others. Work is under 

or example, a control object P.O. Box 2320 way on an in-house C++ im
a l led Trace.Ct! , which i London NW116PW plementation. 
efe re nced in Taos by the U.K. The much hyped "multime

+44 81 905 5708 
nes sage \@PC I \Control\ Circle 976 on Inquiry Card. dia revolution," which puts a 
race, is simply the DOS fi le new premium on inexpensive 

but high-performance graphics, may prove 
to be a window of opportunity for Taos. 
SGS-Thomson/lnmos has made a technol 
ogy sharing agreement with Tao Systems to 
use Taos on its next-generation processors 
(code-named Chameleon) in the games, 
visualization, and multimedia markets. 

Tao Systems is negotiating with a large 
Japanese communication corporation, 
which is evaluating Taos as an operating 
system for the TV set-top boxes that will 
control the new domestic multimedia ser
vices. These units will have to decrypt, 
decompress, decode, and otherwise man
gle real-time data streams for "video-on
demand," videophone communications, 
and other services yet to be invented. This 
will require large amounts of processing 
power but must be delivered at domestic 
electrical-appliance prices. A small, hard
ware-independent parallel operating sys
tem begins to look very attractive; you can 
shop around for this week's best processor 
deals and issue inexpensive upgrade cards 
to provide more processing power. • 

Dick Po11111ai11 is a BYTE connib111i11g editor based 
i11 Londo11. You can reach him on the /11terne1 or 
BIX at dickp@bix.com. 
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P5-90 BEST BUY 
Intel Pentium 90 
8MBRAM 
540MB Hard Drive 
2XCD-ROM 
2MB PC/ Graphics 
15" CrystalScan 

MS Office Pro 


$2999 



PS-60 
Intel Pentium 60 
SMBRAM 
S40MB Hard Drive 
2xcD-ROM 

a IMB PCI Graphics 
a IS" Crysta\Scan 

MS Office Pro 

$2499 







deskt~~_system comes with a three-year Jmtited parts warranty-including Gateway 

mQnfror~! It's one of the strongest warranties in the industry! 

C>,n top ofthat,·.m~ny qateway desktops now include Microsoft® Office Pref'' with 

ail ofMicro~oft's ~ost popular business applications: Word, Excel, PowerPoint~ .. ,~:.. . 
. Access"" anQ;©ffice Manager. It'spowerful software to suit powerful systems. When . . . 

you bet o.ri &fe'!-Vay1~ou"re the winner with a hand that is unbeatable in the industry. 

. Speaking Of the PC industry, if you've been hangin' around the PC Saloon for long, 
~ 

you!IJ recognize that this Gateway ad is a sequel to one that ran way back in the summer 
I 

I • 

of 19~0·: Taking our cue from Hollywood, we reckoned if"Saloon" was a good ad, we 

miii\t as well do "Saloon 2 1/2." What was surprising about lookin' back was seeing
.• 

how many things ·have stayed the same. 

The players around the industry poker table haye changed some, but the game 

hasn't. Gateway's strategy is to deal you a royal flush of value: high-performance, 

high-quality PCs at the very best prices with old-fashioned, good service. Same as 

always. And although Gateway has become a Fortune 500 firm we still think like a 

small, maverick company from. the South !Jakota frontier. 

Yesirree, when you 

have a 

hank.erin' 

for aPC,. 

ju~t holler. 

We'll give 

you the best ·Iii~~~~ 
deal in all 

the land:--· 

AND.YOU'RE THE WINNER! 

.~ ·"·--. 

1 • 
• C'• 

Rold '.Qil fo your bat, pardneF. _Gateway 2000®is raisin' the stakes again! Now a 

double~spee<t CD-ROM drive is standhrd ?n every Gateway desktop PC, and every 





PENTIUMS,..1\RE STRAIGHT ACES 
.Gateway 2000®Pentium-based systems 

are the best cards·you can bold in tenns of 

price and performance. Starting at only $2,499, 

·· they're"some of the fastest PCs in the west, bands 

·Clown. !n aprice-perfonnance showdown with other CPUs, the 

QOMHz Pentium outguns them all. You just can 't find more 

horsepower for the money. 

Based on the Intel®Pentium processor, all P5 models include a 

RCI local bus and an enhanced PCl/IDE controller allowing your 

.. bard drive to transfer data ·up to twice ~s fast as non-enhanced 

Gatewat s aGe ofspades is the P5-90 tower mode~ which 

includes most everything a PC-poke dreams of, for $3,999. (In. 

the 1990 "Saloon" ad, our most advanced system was a25MHz 

486 with fl.MB.RAM and a l 50MB hard drive for $5,295 !) 

QUICK"DBAW 
New this month, the P5-90 tower has an ATI GX video c~d 

for a lightning-fast draw. The ATI OX video card uses the Mach ' 

64 graphics accelerator - one of the first and fastest 64-bit 

accelerators oii the market - and delivers over 100 million 

Winmarks ofvideo perfonnance in Winbench 3.11 tests. This 

graphicsaccelerator iS twice as fast as other 64-bit accelerators 

in true cdlor operation, You'll understand what "faster thaµ 
. r 

greased lighting'.' means when you try the P§-90 tower~witli 

ATI GX video. 

UPPING THE SOFIWARE ANTE 
We'veseriously upped the ante in the ind'ilstry by 

making Microsoft Office Pro standard.on many of our 

systems. Office Pro i,ncludes Microsoft's most in

demand applications: Word, Excel, PowerPoint,Acres~ 

and ©ffice Manager, all latest versions, with aretail va1uy 

ef$89~. It's yours at no additional charge whe~ you 

--~~=:~~~~choose asystem configuration with Office Pro stan~arct · . . 

... 
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APAIR OF PORTABLES 

GATEUJ4Y2<m _C 0 L 0 RB ·o 0 K 

If you know when to hold 'em, you'll hang onto the 


ColorBook™from Gateway 2000. It's a rare card in the 

_

portable game that gives you outstanding color and desktop 


performance at amonochrome portable price. 


The ColerBook comes-in four 486 


. models, including the latest75MHz DX4. 

Three ColorBook models incl~de a I0.3

inch dual-scan screen, which is the 

biggest color portable display on the 

market. You won't find a screen this 

big, this affordable, anywhere else. 

Weighing less tllan 5.7. 


pounds, the ColorBook is one of 


the thinnest color portables 


around. The ColorBook comes 


with a powerful Intel SL 


Enhanced processor - 486SX, 


DX2 or DX4 - andgives you 


256 brilliant colors in VGA 


mode. You '11 also appreciate its built-in trackball, large 


hard drive, simultaneous vi,9eo support excellent battery life, 


two PCMCIA Type JI slots (or one 1'ype Ill), and suspend/ 


resume feature. 


~• .GATEW4Y2<XXJ 
-, H A N D B O O K 486 

The wild card in our hand·is the HandBook®486. While 


P,eople usually don't get hooked on computers, this little 


beauty is so compelling that use of it may be habit-forming. 


And now the HandBook comes with even more features 


standard. You get an external diskette drive, a PCMCIA 


fax/modem, two batteri.es and a.dandy leather carrying case 

-:- all includ~d. Once you get .your hands on a HandBook, ,. 

you never want to pµt it downt 

The HandBook 486 is the ligbtest lntel-based 486. 

portable available today. It weighs less than three pounds and · 

measures roughly JO x6 inches. The HandBook's power and 

portability make it the perfect traveling companion. 

HandBook models include ~ 

DX2 based on 

Intel's SL 

Enhanced energy

efficient processors. · 

The HandBook bas · 

a bright, backlit 

VGA screen arid a 

comfortable, touch

type keyboard, You'll 

also like the HandBook's 

EZ Point'" integrated 

pointer,· PCMClA Typ-e·Ii . , . 

slot, and long-lasting nickel 

metal hydride.battery. You· 

can "hot swap" with theHandBook, too - i:h~g~ batteries -, ' . 

or peripherals while the PC -is running with~ut rebooting th~. 
system or losing any data.. 

Deal yourself a great lia11d wiih tlieHa11dBook 
486 or tlieColo:Bookfrom {Jafeway 2000. 

8 4 '6 ; 2 0 



You get a faX/modem with the Family PC, too1 and all tile 

communication software you need to connect with other 

computer users all over the world. With your modem, you can 

tie into computer bulletin boards such as CompuServe~ 

America Online®and Internet where you'II find 

forums and information by the gigabyte. 

The Family PC also includes great software. You get four 

outstanding Microsoft titles, plus the Corel Photo CD which is 

standard on all Gateway desktop systems: 

Microsoft Works;" Multimedia Edition - gives you a 

word processqr, spreadsheet, databas(f an~ much more! 

Microsoft Encarta 1994 Multimedia Encyclopedia 

includes the complete text of the 29-volume 

Funk & Wagnall's New Encyclopedia, and 

much,much ~ore! 

+ Microsoft Money™- tkcomplete personal 

financial management package. 

+ Microsoft Golf- terrific entertainment 

for the whole family! 

'I 	Corel Professional Photos CD Sampler 

gives you tools to view Photo CD images. 

Nobody in the industry deals you a software 

hand as strong as this one! 

Gateway 2000's Family PC includes everything you needfor 
mullimedia and communication uses. 

l ftr 
GITEWIYaxXJ 
FamiljPC 

With a Gateway 

2000®Family PC;" you 

and.your family can 

west, or just about any subject, 

from the colnfort.of your home. 

The Family PC is afully equipped multimedia system 

including a fast CD-ROM drive so you can run the best 

programs and games with sound, pictures, animation and video. 

With its high-quality sound card and speakers, the Family PC 

Prodi~ 

lets you play music CDs with great stereo sound. The sound 

card also lets you hear audio clips or record audio. 

., 



WANTED: 3-YEAR WARRANIY 
You asked for it. You got it. Now Gateway's high-quality 

desktop systems come with one of the strongest warranties in 

the industry. All Gateway 2000 desktop PCs are backed by a 

three-year limited warranty on parts and aone-year limited 

warranty on labor. The new three-year limited parts warranty 

includes Gateway monitors, an unusual provision in the 

industry, giving you one of the best support deals around. 

Ourportables still come with astandard one-year limited 

warranty on both parts and labor, with aspecial extended 

warranty available only at the time ofpurchase for an 

additional $100. 

For details on our new Waif<lnty and all of our service and 

support policies, please call or write for a free written copy. 

MORE STANDARD SERVICES 
As a Gateway customer you also receive a30-day money-

back guarantee and toll-free technical support. On-site 

service is available in most U.S. 

locations, and may be provided 

without charge during the warranty 

is necessary. 

A Gateway BBS 

membership also comes 

with every system. 

With the P,Urchase ofa 

modem, you get Triton's 

CoSessionl'J" Host at no additional charge. This 

remote diagnostics software enablesGateway technicians 

lo remotely work on your PC, with your pennission, over 

the telephone. 

@ <iath11)'10t»lio 
c«p<NQl<Jf'OIS«'of 

Gi§BAL 
Printcd onrtt)'tled U'A POUUTIH PRmlTU 

P'P" with"'f mkJ. ~~Ar 

PAYMENT OPTIONS 
Gateway accepts most major credit 

cards and C.0.D. terms, with net 30-day 

terms and leasing options available to 

qualified commercial customers. You can also apply for the 

Gateway 2000 DuoLine" MasterCard®Card, issued by Dial 

National Banlc, Des Moines, Iowa. 

ACROSS THE BoRDERS 
Gateway 2000 also makes it easy for friends in Canada 

and Puerto Rico to buy Gateway systems with toll-free 

telephone service to both countries. See the back pages of 

this ad for special 800 numbers. Plus, Canadian and Puerto 

Rican customers get award-winning technical support and 

CSA approvals. On-site service is available in some 

Canadian and Puerto Rican locations, and our international 

shipping rates are among the most competitive in the 

industry. Give us a call! 

800-846-2058 




4SX-33*!4DX-33* 4SX-33*FAMILY PC" 4DX2-66*FAMILY PC P4D-66* 
• Intel33MHz 486SX or DX CPU • Intel 33MHz 486SX CPU • Intel 66MHz 486DX2 CPU I Intel 66MHz 486DX2 CPU 
I 4MBRAM I 4MBRAM I 8MB RAM, 128KB Cache I 8MB RAM, 128KB Cache 
• 340MB 13ms IDE Hard Drive • 340MB 13ms IDE Hard Drive • 340MB 13ms IDE Hard Dri ve I 540MB 13ms IDE Hard Drive 
I Local Bus Graphics with IMB I Local Bus Graphics with I MB I Local Bus Graphics with IMB I PCI Enhanced IDE Interface 
• Double-Speed CD-ROM • Double-Speed CD-ROM, 16-Bit • Double-Speed CD-ROM, 16-Bit I PCI Local Bus Graphics with I MB 
I 3.5" Diskette Drive Sound Card & Speakers Sound Card & Speakers • Double-Speed CD-ROM 
I 14" Color SVGA Monitor I 2400/9600 Data/Fax Modem I 2400/9600 Data/Fax Modem I 3.5" Diskette Drive 
I Mini Desktop Case I 3.5" Diskette Drive I 3.5" Diskette Drive I 15" Color CrystalScan "' Monitor 
I 5 16-Bit ISA Slots I 14" Color SVGA Monitor I 14" Color SVGA Monitor I Desktop Case 
I IOI-Key Keyboard & Mouse I Mini Desktop Case I Mini Desktop Case I 4 ISA, 2 PCI& I PCl/ISA Slots 
I MS-DOS 6.2 & WFW 3.11 I 5 16-Bit ISA Slots I 5 16-Bit ISA Slots I AnyKey"" Keyboard & Mouse 
• MS Works Multimedia Edition 3.0 	 • 101 -Kcy Keyboard & Mouse I 101-Key Keyboard & Mouse I MS-DOS 6.2 & WFW 3.11 
• 3-Year Limited Parts Warranty 	 I MS-DOS 6.2 & \VFW 3.11 I MS-DOS 6.2 & WFW 3.11 • MS Office Pro'" 

• MS Works, Encarta, Money;· Golf 	 • 1S Works, Encarta. Money • 3-Ycar Limited Parts Warranty4SX-33 $1299 & Corel Photo CD 	 & Core l Photo CD $22994DX-33 $1499 • 	 3-Year Limited Parts Warranty • 3-Year Limited Parts Warranty 


$1499 $1999 

P5-60 	 P5-66 P5-90 BEST BUY 

I Intel 60MHz Pent ium'" CPU • Intel 66MHz Pentium CPU I Intel 90MHz Pentium CPU I Intel 90MHz Pentium CPU 
I 8MB RAM, 256KB Cache I 8MB RAM, 256KB Cache • SMB RAM, 256KB Cacbc I 16MB RAM, 256KB Cache 
I 540MB 13ms IDE Hard Drive • 540MB 13ms LOE Hard Drive • 540MB 13ms IDE Hard Drive I 540MB 13ms IDE Hard Drive 
I PCI Enhanced IDE lnterfacc I PCI Enhanced LOE Interface I PC IEnhanced IDE Interface I PCI Enhanced IDE Interface 
I PCI Local Bus Graphics with IMB I PCI Local Bus Grnphics with 2M B • PCI Local Bus Graphics with 2MB • ATl Mach 64 Graphics on PCI 
• Double-Speed CD-ROM 	 • Double-Speed CD-ROM • Double-Speed CD-ROM Local Bus with 2MB VRAM 
• 3.5" Diskette Drive I 3.5" Diskette Drive I 3.5" Diskette Drive • Double-Speed CD-ROM 

I 15" Color CrystalSean Monitor • 15" Color CrystalScan Monitor I 15" Color CrystalScan Monitor I 16-Bit Sound Blaster-Compatible 

I Desktop Case I Desktop Case I Desktop Case Sound Card & Speakers 

I 4 LSA, 2 PCI & I PCl/ISA Slots I 4 ISA, 2 PCI & I PCI/IS/\ Slots I 4 ISA, 2 PCI & I PCl/ISA Slots I 3.5'' Diskette Drive 

I AnyKey Keyboard & Mouse I AnyKcy Keyboard & Mouse I AnyKey Keyboard & Mouse I 17" Color CrystalScan I776LE 

I MS-DOS 6.2 & WFW 3.1 1 I MS-DOS 6.2 & WFW 3.11 I MS-DOS 6.2 & WF\V 3. 11 I TowerCasc 

• MS Office Pro 	 • MS Office Pro • MS Office Pro I 4 ISA, 2 PCI& I PCl/ISA Slots 
• 	 3-Year Limited Parts Warranty • 3-Ycar Limited Parts Warranty • 3·Ycar Limited Parts Warranty • AnyKcy Keyboard & Mouse 


I MS-DOS 6.2 &WFW 3. 11 
$2499 	 $2799 $2999 • MS Office Pro 
• 3-Ycar Limi ted Parts Warranty 

$3999 
HANDBOOK® 486 	 COLORJJOOK"' 

• 2.94 Lbs. , 9.75" x 5.9" x 1.6" 	 I 5.7 Lbs., 11.7" x8.5'' x 1.77'' 
• SL Enhanced In tel '~ 486 or DX2 • SL Enhanced Intel 486, DX2 or 	 COLORBOOK DXl-40 

Processor +We're raising the stakes DX4 Processor 40MHz DX2, 4MB RAM, 250MB 
I 4MB or 8MB RAM • 4MB or SMB RAM (expands to Hard Drive, I 0.3" LCDwith better features! 

(expands to 20MB) 	 8, 12 or 20MB) $2499I 	 80 to I 30M BIDE Hard Drive I 3.5" Diskette Drive and Removable 
+ External 3.5" Diskette Drive 	 120 to 340MB IDE DriveHANDBOOK 486SX-25 	 COLORBOOK DXl-50 
I 7.9" Backlit VGA Display 	 I 10.3"or 9.4" VGA Dual-Scan25MHz 486SX. 4MB RAM, 80MB 	 50MHz DX2, SMB RAM, 250MB 
+ 2 NiMH Batteries & AC Pack 	 STN Color DisplayHard Drive, + 96124 Fax/Modem 	 Hard Drive, 10.3" LCD
I Suspend/Resume Feature • NiMH Battery & AC Pack 
I I PCMCIA Type II Slot $1799 I SuspcncVResume Feature $2999 
• EZ Poi nt'" Integrated Pointer 	 • 2 PCMCIA Type II Slots (I Type III ) COLORBOOK DX4_HANDBOOK DX2-40 	 75• 78-Key Keyboard 	 • Integrated Trackball (2 buttons) 
• Parallel, Serial &PS/2 Ports 	 40MHz DX2. 8MB RAM, 130MB • 85-Kcy Keyboard 75MHz DX4, SMB RAM, 340MB 
+ Leather Carrying Case Hard Drive, + TelePath'" • Parallel, Serial, PS/2'· & VGA Ports Hard Drive, 10.3" LCD, MS Office 
I MS Works for Windows" 3.0 Fax/Modem I MS Works for Windows3.0 Pro, TelePatl1Fax/Modem, Case 
• 	 MS-DOS®6.2, \VFW 3. 11 & $2499 I MS-DOS 6.2 & WFW 3.11 $3 799 

SerialTransfer Cable 

~ Toll free from Canada ttJri4Jlit11))J
llll 800-846-3609 "You've got a friend in the b11si11ess."® 

Toll free from Puerto Rico *Intel Verified: for the Pentium"' 
800-846-36 I 3 E	 8 0 0 8 4 6 2 0 5 8 OvcrDrive"'' Processor 

610 Gateway Drive • P.O. Box 2000 • N. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 • FaxBack 605-232-2561 
Component Add-On Sales 800-846-2080 • Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays(CDT) 
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You're sure to get agreat deal on all kindsof peripherals and 
software, sold only with the purchase of a system. 

MULTIMEDIA 
Basic Audio Multimedia Kit 
Herc's everything you need to add multimedia to a Gateway PC. 
• 	 Gateway 2000 16-bit CD-quality sound card, compatible with Sound 

Blaster"' cards, with MIDI/game port, mic in, stereo line in/out 
• 	 2 Labtec®CS-180 speakers 
• 	 Corel Professional Photos CD Sampler 

$109 (withsystem purchase) 

Wavetable Audio Multimedia Kit 
Once you've heard wavetable audio, basic audio will never do! 
• 	 Ensoniq Soundscape 16-bit wavetable soundcard, MT-32 and FM mode, 

General MIDI, Sound Blaster and AdLib compatible 
• 	 New Allee Lansing ACS-3 1three-piece speaker system 
• 	 MidiSoft Sound Explorer and Time Warner's Aegis software 
• 	 Corel Professional Photos CD Sampler 

$279 (with ~)'stem purchase) 

Altec Lansing ACS-31 Speakers 
AGateway exclusive from Altec Lansing: a three-piece speaker set al a two
piece price. Two 3-inch free-standing speakers crank out up to fi ve watts per 
channel while the subwoofer can deliver 15 watts of heart-pounding bass. For 
the price, youwon't find anything better! $119 

Multimedia Software Starter Pack 
Great complement to any multimedia system. You get nearly $700 worth of 
software for only $139! Package includes Mad Dog McCree, Tuneland, Mayo 
Clinic Family Health Book, Better Homes and Gardens Cookbook, Sitting on 
the Fann, Sam & Max Hit the Road, Mavis Beacon Teaches Typing, Chess 
Master 3000, U.S. Atlas and World Atlas. You also get a compact disk cleaner 
and 20-disk storage rack. $139 

COIVIMUNICATIONS &STORAGE 
TelePathrn II Fax/Modem 
Internal fax/modem, 14,400bps modem, V.32bis, with 14,400bps fax capability. 
Includes CommWorks"' data and fax communication software, CoSession'M 
Host remote diagnostics, plus a CompuServe®trial membership. $129 

Colorado Memory Systems®TBU 
250MB internal tape backup unit copies up to 9.5MB per minute. Comes with 
MS Windows"' and DOS software, one tape and cable. $149 

MONITORS 
CrystalScan®17-Inch Monitor 
Non-interlaced color monitor with intelligent multi-scanninganalog color 
display capable of 1280 x I 024 resolutionin non-interlaced mode, .26 dot pitch. 
Upgrade from a 14-inch Crysta!Scan® monitor $395 
Upgrade from a 15-inch Crysta!Scan® monitor $335 
(Prices good onlyfor upgrades at the time of system purchase.) 

NETWORKING 

Intel EtherExpress" 

A 16-bil Ethernet adapter from a world leader in networking. $105 Twisted 

PairorBNC. 


Ethernet Adapter from 3Com® 

Manufactured by 3Com for Gateway. $105 Twisted Pair. $125 B C. 


Token Ring 

IBM~ 16-bit ISAToken Ring card. $429 


PRINTERS 
Epson®Stylusrn 800 Ink Jet Printer 
Get the look of a laser at adot matrix price with the Stylus 800. Prints 150 
characters per second at 360dpi - fast and quiet! $289 

Epson ActionLaser 1500 Laser Printer 
Get professional-quality documents fast - six pages per minute, at 300 x 
300dpi. Comes with 14 resident fonts and !MB memory expandable to 5MB. 
Parallel cable included. $669 

Callfor other printer options. 

PORTABLES 
Peripheralsand upgrades available only with aGateway portable purchase. 
PCMCLA Canis 
• 	 TclePath 14,400 fax/modem. $249 

• 	 Token Ringadapter. $449(A lso i11 X-Jack version, same price) 
• 	 HandBook VGA adapter. $229• 	 9,600/2,400 fax/modem. $149 

• 	 Ethernet adapter. $149 
Other Accessories 
• 	 2.2Ah NiMH batteries. $89 

1 	 ExtendedVLP warranty- we• 	 HandBook 3.5'' external floppy. $99 
ship a replacement to you withinI 	 ColorBook carrying case. $49 
24 hours during warranty. PointI 	 HandBook leather carrying case. $55 
of sale only. $100 

Call the Gateway 2000" 
special component add-ons 
division at 800-846-2080for 
our complete line of extras 
for Gateway customers. 

• iRfiiJBitJ.l:1)J

"You 've got afriend in thebusiness."® 

8 0 0 8 4 6 2 0 5 8 
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Solutions Focus Cutting Time to Market 


Accelerating Engineerin~ 

SCOTT WALLACE 

F 
or LMSC (Lock heed Missile and Space Corp.), the 
challenge was clear, though hardly simple. The DoD 
(Department of Defense) wanted a new missi le and 
wanted it fast. Up for grabs was a $688 million pro

gra m to not only design and deve lop a new missile but also 
demonstrate and validate accelerated engineering techniques that 
could be used in other DoD programs. 

To engi neer the mi ss ile within the DoD ' s 24-month time 
frame-five years is the usual-LMSC needed to change the 
way it designed and engineered missi les. It a lso needed a so
phisticated engineering data management system, which it didn 't 
have time to develop on its own. The system would have to be 
able to route engineering documents to engineers working on a va
riety of platforms to capture the ir comments and input for the 
engi neering review process. After extensive review of a variety 

of systems, LMSC fired off a fax to its six short-list vendors in 
September 1992, which consisted of a lengthy survey of the ven
dors' systems, software, serv ices, and future strategies. If vendors 
wanted to remain in the competition, they had to respond within 
72 hours. This was LMSC's first test of the vendors' readiness to 
support a program whose success depends on sq ueezing time 
out of an already highly compressed sched ule. 

Concurrent Engineering 
Key to the U.S . Army's Thaad (Theatre High Altitude Area De
fe nse) "kinetic kill " interceptor miss ile program is concurrent 
engineering or, as it is ca lled at LMSC, lPD (integrated product 

62 llVTE JULY 1994 

development). An Institute for Defense Analysis report, The Role 
ofCo11c11rren£ £ 11gi11eeri11g in Weapons Systems Acquisition, de
fines !PD as "a systematic approach to the integrated, concurrent 
design of products and the ir re lated processes, including manu
fac turing and support. This approach is intended to cause the de
veloper, from the outset, to consider all e lements of the product 
li fe cycle from conception through disposal, including quality, 
cost, schedule, and user requirements." 

The Thaad program is LMSC's first production use of lPD. 
Since the award of the Thaad contract to LMSC in October 1992, 
the program has depended heavily on a combination of method
ology and technology to stay abreast of a 24-month sched ule 
that ca ll s for design, development, and prototype manufactur
ing of a completely new type of missi le (see the figure " IPD 
Uses Teaming and Technology to Compress Time"). In Lhe past, 

this phase would have had a duraLion of 
five years or more. 

LMSC relied on its IBM 3090-based 
computer-integrated engineering and 
manufacturing systems during prev ious 
missile development programs and ini
tial preaward planning targeted them to 
support the Thaad project as well. Prob
lems with this approach surfaced quickly. 
One problem wa cost: Mainframe ser
vices turned out to be beyond the budget 
of the program, which targeted c lient/ 
se rver price and performance and was 
built on client/server technology. Another 
more important problem was functional
ity: The mainframe system was geared 

l•Eatll••lliW_~to~\~"'':1r~d~l:o:ca:l workgroups and could not 
be suitably restructured 
to support the large, geo
graphi c ally dispersed

Space relied on teams on this high ly clas
Formtek to provide sified project. In addition, 

the Thaad project called the platform support 
for multicorporate team

for the program ing- something new to 
LMSC on this ki nd of 

program. Efforts to modify and enhance in-house mainframe ser
vices to support the Thaad development agenda were unsuccess
ful. However, in the process, aclearunderstanding of the program's 
needs was developed, maki ng LMSC well prepared to specify its 
system and evaluate vendors to support the Thaad project. 

Thaad lnfonnation Management System 
The principal TIMS (Thaad Tnfom1ation Management System) se
lection criteria included seamless support of existing app lica
tions and a uniform use r interface-no matter which of many 



Design 

Thaad platforms the application was running on. Within a month 
of sending out its fax survey, LMSC had made a decision. From 
a li st of vendors that included IBM, Control Data, SDRC (Struc
tural Dynamics Research Corp.), Sherpa, and Interleaf, LMSC se
lected Formtek, a Pittsburgh-based engineering document man
agement vendor that spun-off from Carnegie Mellon University 
in 1982. The approximately $2.5 million contract called for 
Formtek to provide LMSC with software (40 percent of contract 
value), as well as software development and support services 
(60 percent of contract value) over a two-year period. No hardware 
was involved in the deal. 

To keep this complex project as simple as possible, LMSC 
basically layered Formtek's engineering data management soft
ware onto its own networks and desktop infrastructures-which 
LMSC was expanding to support the Thaad project. The result
ing system would support Mac, Silicon Graphics, DEC, Hewlett
Packard, IBM RS/6000, and PC workstations, as well as all the in
formation environments and data types found on the Thaad 
project. Users primarily run engineering applications supported 
by FDDI (Fiber Distributed Data Interface) backbones for data 
transfer and Ethernet LANs for user connectivity. Sited on 
LMSC's campus in Sunnyvale, California, the Thaad program is 
classified and operates out of restricted-access facilities replete 
with "secure and reliable" networks and computing systems, in ad
dition to a "data fire wall" that protects the project's informa
tion resources from intrusion. 

You Don't Have to Be a Rocket Scientist 
The principal purpose of TIMS is to improve and expedite the de
sign-review process. This boils down to managing a wide variety 
of electronic documents and supporting their on-line review on 
various platforms by many different people, who can ' t or won't 
invest the time to come up to speed on applications. ''These peo
ple are rocket scientists. l11ey're busy, and they don ' t want to learn 
how to use some new piece of software," said Mark Kadrich, 
network systems manager for the Thaad program at LMSC. 
"Some users are just beginning to master E-mail, messaging, 
and conferencing. Layer on top of that an automated meeting 
system, and you have some very confused users." 

The combination of novel applications, mixed user skills, and 
an extremely tight development schedule helped to keep everyone 
focused, including those in charge of developing and supporting 
TIMS. "The goal was to help the program: We were not trying to 
develop an information management system for its own sake," 
noted Kadrich. Building the review environment on in-place net
works, workstations, and user-applications skills meant that a 
minimum of implementation support and training was required
and a minimum of user resistance was generated. All this was 
critical, because the system needed to be operational and pulling 
its weight less than four months from the contract award. 

co111inued 

Aggressive schedules are old hat at LMSC (Lockheed Missile and Space 
Corp.), but the U.S. Army's Thaad missile program was something 
else. It required an order-of-magnitude improvement in product 
devefopment cycle time. 

Concurrent engineering. or IPD (integrated product development), fit the bill. 
Rather than a linear development process, teams with complete 
responsibility for major subsystems would operate In parallel. If this 
teaming approach could be successfully coupled with a system 
supporting on-line conferencing and design reviews , it would be 
possible to support the program's aggressive schedule. 

For its engineering data management system, LMSC needed seamless support 
of in-use applications and a uniform user interface on Thaad program 
platforms. Existing classified and secure networks would support in
place desktop systems running a new engineering information 
management system capable of managing both informal work-in
progress electronic discourse and formal design reviews. Over time, 
the system would be Jinked through a secure, encrypted channel to a 
similar, nonclassified system. 

LMSC selected Formtek in late October 1992, after a rigorous qualification 
process. By February 1993. the vendor had its prototype system in 
place. 

Awide array of platforms and applications are used at LMSC to develop design 
and engineering documentation - everything from a Cray 
supercomputer to IBM mainframes to Hewlett-Packard and DEC 
workstations to PCs and Macs. Applications include CAD/ CAM, 
geometric modeling, and finite analysis, as well as database. drawing 
and presentation, project management, spreadsheet, word 
processing, and process-planning packages. 

FDDI (Fiber Distributed Data Interface) backbones and Ethernet TCP/IP LANs 
connect nearly 800 users and provide the infrastructure for TIMS 
(Thaad Information Management System). Based on existing 
workstations, networks. and applications, TIMS leverages the skill 
sets of its users and over time, has been contoured to its users' 
needs. 

Primarily aMac and Unix client/serYer environmen~ TIMS supports a variety of 
engineering data and document management functions. As the Thaad 
program matures, it will be necessary to link TIMS to legacy 
manufacturing and purchasing systems. 

Adynamic partnership between LMSC and Formtek supported the development of 
the program's keystone application: design review. Without this, the 
Thaad two-year development program would have taken five years to 
complete. Because a new development methodology was being put in 
place, neither users nor managers had a proper foundation for 
assessing their needs. 

LMSC can now record and archive the product de¥elopment process, resulting in 
a chronology of each design 's evolution and a repository of practical 
engineering processes. Because IPD methodology grants complete 
responsibility to design teams (including budget and purchase 
commitments). the ability to play back and analyze the overall 
development process made LMSC confident that it would be able 
to contain its costs and meet the objectives of the program. 

Avariety of problems- ranging from process overmanagement to 
enterprise-wide changes in E-mail systems-threatened to delay the 
program, but the Thaad project is on track, and TIMS, its support 
system, continues to perform above expectation. 
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Another important selection cri
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IPD Uses Teaming and Technology to Compress Time 

place. In contrast to the 
painfully orchestrated 
reviews of the past, 
Thaad reviews are simply 
opened by personalized 
E-mail to each review 
team member (a closing 
date for the review is 
included). Participants 
review. comment, and 
vote ltem·by·item elec
tronically, whenever they 
wish and from their work
stations-without the 
overhead of traveling or 
synchronizing schedules. 
The Thaad program could 
not have been supported 
without such substantial 
improvements in the 
review process. 

_ 

Manufacturing _ _ ____, 

De~lgn assurance _ _ _ _..., 

Safety engineering _ ____,, 

Program contracting ___ _,, 

Configuration management 

Review 

Comment 

Vote 

teri on was the vendor's will 
ingness and ability to support the needs of 
the Thaad development effort-tested 
many times during the procurement pro
cess. "At the beg inning of the program, 
not all of the technology was available to 
do what we needed," Kadrich said. While 
Formtek's software supported a design
revicw process , its suppon w asn ' t opti
mized for the IPD processes at LMSC or 
for the Thaad-style review the project re
quired. 

That wasn't the only vendor issue on 
this fast-moving, highly adapti ve program. 
"For us, requirements are going to change; 
we honestl y believe that the implementa
tion should be iterative. We knew that as 
program requirements changed and user 
requirements changed and the users be
gan to really understand the system, we 

were going to have to go back and retool," 
said Kadrich. User acceptance-from a 
community ranging fro m computer illit
erates to computer masters-was critical. 
"We felt that by getting the users to buy in 
from the very beginning-finding out what 
they thought was important, changing the 
system, and feed ing it back to them-we 
would be more succes ful. " 

How could LMSC go about getting the 
ve nd or supp ort it needed when it was 
needed, if the nature of that support kept 
changing? "We decided to make the vendor 
part of the team," explained Kadrich. "We 
really had to work together in an environ
ment that includes just about every di sci
pline you can imagine. So we sat down and 
from cratch, developed a module that al
lows people to check in, review. mark up, 
and circulate a document in an integrated 
product development environmenc." 

To do this, LMSC selected one of the 
program' s four product development teams 

to help. "We chose the interstage product 
development team as a model," said Bar
bara Victorino, Thaad system admini stra
tor. The in1ers1age is a complex portion 
of the mi ssil e and would present broad 
challenges to the review effort . Victorino 
adds, "We went to them and asked what 
would he lp them do their job better and 
faster; what would he lp them communi
cate more effic ientl y with each othe r?" 
Based on these iterati ve di scuss ions, the 
design-review module specification was 
completed. 

Formtek played an ac tive support ro le 
during the design-review module require
ments analysis, but foll owed LMSC's lead 
when it came to spec ifyi ng the system. 
"The Thaad program provided a solid op
portuni ty fo r u to make enhancements in 
our system-enhancements dri ven directly 
by customer requirements," said James A. 
Bole, vice pres ident of eng ineerin g at 
Formtek. During this development effort, 

In the traditional and sequential "stair-step" approach to product development, design engineers evolve a
,E!===== ::zi product from concept through to design before other disciplines become involved. During Review and 

~----< Test phases, reviewers Identify problems in design and in product manufactu rability and 

Thaad design 
review 
By the end of the two· 
year development phase 
of the Thaad program, on 
the order of 6000 design 
reviews-formal and 
informal-will have taken 

supportability. Redesigns must then be scheduled and reviewed, 
perh aps resulting in more revisions and more reviews. In complex 
programs, the use of this serial development methodology places the 
project's schedule and budget at risk. 

Design engineering _ __..., 

Team leadership ____,, 

REVIEW During design document 
review, team members receive an 

E-mail alert that review materials are 
pending. At their convenience. the users 
review materials (supported by a full gamut 
ol desktop toots including the ability to "red· 
line' ). drawing and commenting on design 
documentation without affecting the 
original. The Thaad system reties on 
Formtek software to provide a common 
user interface to raster viewing and support 
services on a broad range of platforms. 
including SGI. HP. DEC, Sun. Mac. and PC 

works ations. This permits the reviewer 
to call up any design documents-from 
'"tiles• (or single·screen subsections) 
of J·size engineering drawings to text 
addenda to manulactunng specifications. 

COMMENT As a part of the overall 
design· review process. users are 

able to enter comments (associated with a 
particular document element) that become 
a part of the design· review record. These 
can be substantive comments stating 
objections to a design or describing 

proolems likely to occur, or they can be 
references to resources or other findings. 
This repository of comments turned out to 
be a nch and readily mined vein of highly 
focused information. 

VOT E Aher considering and com· 
menting on materials. reviewers vote 

to approve-or disapprove and revise
eaeh design. The tabuiat1on process is 
automated. and status of the review
who read and did what when-is 
instantly available. 

64 UYT E J ULY 19 9 4 



Superior

Iii Every

Detail. 


At Nanao, details make all the difference in 
creating our family of professional display moni
tors. From the product design and manufacturing 

that takes place i11 our factory to the end user's 
working environment, Naruzo pays attention to 

every detail. In engineering. Assembly. Product 
testing. Quality control. Shipping. Customer 

support. From the very first days ofthe company, 
we set out to be an innovator in monitor technol
ogy. And, in a few short years, we have achieved 
that goal. Today, Nanao has the lowest repair 

rate in the monitor irulustry, the highest product 
reliability, and a fast-growing number of 

enthusiastic customers. So ifyou're looking for a 
superior monitor, start with the details. We do. 

1-800-800-5202 


NANAO" 

NANAO USA CORPORATION 

23535 Teto Avenue, Torrance, CA 90505 
(310) 325-5202 Pox: (310) 530-1679 

EveryNanao 
monitor undergoes 
intense scn1tbry 
and testing to 
e11s11re maximum 

performance 
and product 

••••• reliability. 

Nana() T Series and PSeries monitors 
have caphtred every major award from 

the industry's leading publications. 
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static electricity. 
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Nanao was the 
first monitor~ 

! 1 I ~ ( l l ol I ! () t, I' I ! 11 'l f I I company to ioin 
in partnership 

with the EPA Energy Star Program. 

A heritage 
of precision 
craftsmanship 

and attenJion 
to detail has been 
designed into Nanao's 

family ofdisplay nwnitors. 
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A client/server application builde r 
that combines the power of a complete 
Smalltalk environment with the ease of 
visual programming by connecting pre-fab 
ricated. reusable components. ll supports 
multiple client/server models & communica tions protocols. 
access lo multiple IBM & non-IBM databases. & mu!Uple legacy 
code Interfaces. Support for 08/ 2 and DOCS arc standard. It 
supports IBM's system object model (SOM). the latest level of 
CUA, Including multimedia, & the Sma ll talk environment Is 
based on Industry standards. The team version .Lncludes a lAN 
repository. verslonlng control and configuration management. 

Ust: $2495 Ours: $1649 FAXceum #: 3142-0029 

WindowsMAKER 1\-e~ 
Professional 5 .5 ~ 
by Blue Sky Software ~ro"'' 
This award-winning product offers more 
functionality & ease-of-use than any other 
tool. Create full -featu red Wind ows 
Applications: MDI. Toolbars. Status bars. 
Templates. On-line Help. Graphical 30 

buttons, Edit During Preview & much more. TrueCode~ technol 
ogy ensures that user code is 100% preserved durlng code 
regeneration. Supports ANSI C. MFC C++. OWL C++ & more. 
Uses Switch-It'" Code Generation Modules for generating code 
for specific platforms. a llowing migration between languages . 
C++ libraries & platforms. Highly recommended! 

Ust: $995 Ours: $849 FAXcetem #: 2602-0003 

c-tree Plus~ 


by FairCom 

DOS • WINDOWS • NT • UNIX • OS/2 • 

SUN • RS6000 • HP9000 • MAC • QNX • 

BANYAN • SCO. This well known. high ly 

portable data management package has 

become established as the tool of choice for 
 FAIRCOM
commerclal development. Offering unprece- s1noe 1979 
dented data control. programmers may 
choose from dlrecl low level access, ISAM level convenience. or 
SQL access with the FalrCom Server. Single User. MultiUser, or 
Client/Server. ANSI Standard. 

list: ·$595 Ours: $495 FAXcmra #: 1381-0008 
· Call P,rognunm.er 's Paradise• Italia for special pricing In Europe. 

ReferencePoint Personal Assistant 
by ReferencePoint 

I ~ t I I ''))rpe the words you want to find and llJ1'\1"1"11 .... .. . 

Personal Assistant Will Immediately locate ?~· ·!"i ll .IU,l\fo.. t,..:u
~I •lllrevecy file on your local or network drives ·"-. .containing those words whether from a 

word processor, a database, or a spread• 
sheet. Key features: full-text search capa ... ·-.·~·. '!,.~·.·.--·. 

blllty with phrase, proximity and boolean 

expressions support: files are indexed and 

updated dynamically In the background ; lhe ability lo access. 

View, print, cut and paste files from virtually any word proces

sor. database or spreadsheet runnln.g on DOS or MS Windows. 

lncluding some Maelnlosb programs. In addition, Microsoft OLE 

and most popular graphic Ille formats are fully s upported . 


Ust: $99 Ours: $92 FAXcet•m #: 1008-5001 

'PallJlJfui 

CA-REALIZER for 
Windows & OS/2 
by Computer Associates 
Defines a new generation of development 
tools that handles the mechanics of event
drtven programming, mess age passing, 
process sharing and othe r complexities 
behind the scenes. Combtnes a s tructured 
s uperset of BASIC extend d to access Windows a n d OS/2 
objects and resources. a vi s ual deV'e lopment tool a nd 
Programmable AppllcaUon Tools . CA-Realizer wil l help you cre
ate spreadsheets, charts, text editors, animation . gra phics 
tablets and user-friendly forms from tools that can be created 
and manipulated by simple commands. 

Uat: $295 Ours: $79 FAXcetua. #: 1004-0008 

object-Menu 
by Lifeboat Publishing 
object-Menu Is the way to qulckly 
create powerful object-oriented appli 
cations. Built-in aestheUcs make il 
easy to create interface styling sucb 
as Windows, Motif, or your own cus
tom design. Portablllty to DOS. WLndows/NT and OS/ 2 enables 
you to offer your product to multiple target markets wi th a 
single engineering effort. And. object-Menu·s .Lnluttlve architec
ture, straightforward methodology and Visual Design tool actu 
ally speed GUJ development to allow you more time to focus on 
your application. 

DOS or Wllidows List: $299 Ours: $275 
Profeulonal List: $699 Ours: $599 
PAXuma #: 2088-0003 

Symantec C++ 

I Professional 6.1 


by Symantec 

, Tb e new vers ion 6 . 1 n o t on ly 

C++ 
~ 

enhances product s tability and rella 
= ..,,=•·· E billty but a lso brings new featu res that 

6.0 cuslomers asked for. Now you get: 
full template debugging: Improved hierarchical project manager; 
customl7.able color-syntax highlighting: & enhanced 32-blt sup 
port With 32-blt MFC 2.0 on the CD-ROM. So don't wall. Try 
Symantec C++ 6 .1 and find out why the critics are raving about 
this new breakthrough In programming systems. 

Competitive Upgrade for Borland or Microsoft customers $189. 

Ust: $499 Ours: $299 
Comp. tJpg, List: $199 Ours: $189 
PAXutem #: 2132-0038 



Best 

Microsoft Visual Basic 3 .0 and ODK Microsoft FoxPro 2 .6 
by Microsoft Corporation by Microsoft Corporation 
Vlsual Basic 3.0 Pro. now Includes ODK. Get easy access lo relational features 
Using OLE 2.0 Automation. desktop with plenty of raw power. MS FoxPro Is 
applications become collections of pro simply the fastest relational database 
grammable objects-powerful reusable management system for the Windows 
components developers can use to create operating system. And lhe smartest 
custom appltcatlons. There are more upgrade for dBASE users. Run dBASE 
than 200 pre-built components In MS appllcuUons faster than dBASE Itself. 
Office Professional alone! Nothing helps you solve development Migrate dBASE applications , reports, 
p roblems fastel' than Visual Basic! and queries to FoxPro seamlessly. 

List: $495 Ours: $299 for Windows List : $ 99 Ours: $ 93• 
Comp. Upg. List: $199 Ours: $189 for Windows Pro. List: $695 Ours: $459 
Upgrade List : $ 99 Ours: $ 95 Pro. Version/Plat Upg. List: $695 Ours: $459 
FAXutt111 #: 1269-0040 'While supplies lasL FAXcettro # : 1269-0043 

Multi-Edit Professional 
by American Cybernetics 
Richly featured, completely reconfig
urable and extremely easy lO use. Multl
Edft will Increase your productivity. light 
out of the box! It contains all the sopl:\ls
tlcated features you'd expect In a high
end professional edllor. plus... new to 
version 7.0: fully Interactive file com
pare: Windows clipboim:I Interface; ses
sion manager (save/restore everything 
from previous session), rnl.lch morel Free 
demo disk available. 


List: $199 Ours: $175 FAXutcro #: 1846-0001 


A Windows Unker, a royalty-free 286 DOS 
extender and an award-winning DOS 
cjyna.mJc overlay linker In one easy-to-use 
product. The only way to create pro 
grams which run In both real and pro
tected mode DOS. Compatible \vith most 
prograrnmtng languages. Blinker 3.0 cre

ates memory efficient programs for DOS or Windows in seconds. 

List: $299 Ours: $269 
Competitive Upgrade (for Borland C++J Ours: $199 
FAXutt111 I.: 21534-0001 

RoboHELP 2 .6 
by Blue Sky Software 
RoboHELP• 2.6. tbe best -selUng Help 
Authoring Toot for Windows & Windows ITT, 
offers full document to help system conver
sion & vi e versa. Tums Word for Windows 
Into a fully functional hypertext authoring 
system capable of producing Windows Help 
files as easily as It does plain text. FUI In 

·~·-'''!~

IHelp Alltllortng Tool 

the actua l help lext when prompted. 
RoboHFlLP takes care of generating the RTF', HPJ & H flies. Link 
tester allows you to s imulate your design before you compile. 
Full support of Word 2.0 & Word 6 .0, & all features In the 
Windows Help Engine. such as macros. second'lty windows , & 
multiple hotspot graphics. 

List : $499 Ours: $439 FAXuttra #: 2602-0005 

VERSIONS"' 1.1 
by StarBase Corporation 
Good news. Windows developers! Version 
control just got faster and easier. VER
SIONS 1. 1 has It all: easy-lo-use project 
metaphor. automated ·smart• suggestions 
for Ole check-in/check-ouL quickly han
dles all files-even Windows' binaries. 
ASCll file diffing and dellas, hassle-free 
reports, use DOS command-line for batch _,.,_ 
ops. Fully network compatible-even runs ~....llJ .:if::' 
under Windows NTI ~ 

List : $279 Ours: $ 179* FAXGttero #: 10 11-6601 

• r.ntroductory special through July 31, 1994. 
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formation concerning why certain changes 
were made-or not made-so that, should 
team members retire or otherwise be unable 
to help reconstruct the logic of certain de
ci sions, the knowledge base is there, and 
the process that transpired to result in that 
knowledge can be reviewed. 

Because of the IPD structure of the pro
ject, this knowledge base has a great deal 
of applicability (see the figure "IPD Tech
nology") . "A given team is responsible 
from concept to design to flight ," noted 
Victorino. " (It] has the authority to make 
design , schedule, and budget commit
ments. This is very different from the way 
we did business in the past." Because of 
the novel structure of the program and the 
new E-mail format of project communi
cation, tracking these details is critical both 
to ensure schedule and budget commit
ments are met and to understand how they 
were met. 

There are nearly 800 LMSC 
employees involved in the 

Thaad program, slightly more than a third 
of whom TIMS supports locally . The bulk 
of the user workstations are Macs running 
System 7, but Unix and Windows are also 
supported. The most common TIMS plat
form is a Mac 1Ici. The program uses over 
220 Macs, typically with 8 MB of memo
ry, an 80-MB hard drive, and either a 13
inch or 16-inch monitor (some are mono
chrome, some color). 

Another popular platform is the SGI In
digo II Elan- typically configured with 
64 MB of memory, J.3-GB hard disks, 
and 19-inch color monitors; SGI platforms 
account for over 30 workstations . There 
are eight HP workstations dedicated to the 
Thaad project, typically model 750 sys
tems with 128 MB of memory, 2.4-GB 
hard disks, and 19-inch color displays. Six 
IBM RS/6000 platforms and a mix of PCs 
round out the workstation population that 
is dedicated to the Thaad project. Other, 
more casual users have a similar mix of 
platforms. 

Initially deployed only on the secure 
side of the information fire wall, TIMS 
will soon support access to the unclassified 
side as well. This is to be accomplished 
by a security system that safely penetrates 
the fire wall. Today, a prototype connec
tion has been tested in one direction: Data 
can move from the unclassified side to the 
classified side only. A secure, bidirectional 
channel is in the analysis and planning 
stage. "We use a Motorola Network En
cryption System that has been approved 
by the National Security Administration 

Formtek extended its platfonn support and 
enhanced its user interface-efforts de
signed to better support Thaad design 
review requirements. 

In development efforts preced
ing Thaad, a set of engineering 

drawings would be posted on a sign-off 
board and engineers from all disciplines 
would review it and mark it up. Over a two
or three-week period, designers represent
ing six disciplines would "redline" the 
drawings with their comments and correc
tions. Then, the principal designer would in
corporate those changes into the original 
design, post the drawings on the sign-off 
board, and the process would start again. 
When a drawing set was reviewed without 
change, it was accepted. Typical duration 
for a design review was two weeks. 

Under the Thaad program, a new review 
regimen was instituted. (And a good thing, 
too, because the program has completed 
more than 4000 design reviews since 
October 1992.) Because the TIMS design
review system was built around worksta
tions, networks, and electronic documents, 
it supported on-line review, 
making it possible to route the 
drawings to the people, rather "The Thaad program 
than the other way around. 
Furthermore, reviewers could 
request and review design doc
umentation from their own ter
minals when they wanted . The 
net result, according to Kadrich 
and his staff, was a dramatic 
shortening of review duration 
(to as little as three hours in 
some cases) and a dramatic im
provement in review-and de
sign-quality. 

The TIMS design-review 
process has three basic steps: 
review, comment, and vote. 
Design reviews can be formal 
or informal. If the design re

provided asolid 

oppor1unity for 

us to make 

enhancements in 

oursygtem

enhancements 

driven directly 

by customer 
.reqmrements". 

-James A.Bole 

view is formal, it includes a binding 
"vote," during which each reviewer reg
isters his or her judgment as to whether 
the design is "flight ready" or not. If the 
review is an informal gathering of opinion 
and comment, voting is not required. 

At the beginning of a review, users re
ceive an E-mail alert that materials are 
staged and awaiting review. On request , 
reviewers are presented with raster images 
of documents on their workstations and 
use redline tools to mark up the docu
mentation-from J-size engineering draw
ings to standard-size pages of text. 

During the comment phase, users enter 
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their comments concerning the drawings, 
specifications, and so on, for inclusion in 
the formal record of the review. This repos
itory of comment information turns out to 
be very valuable for two reasons. First, it 
enables the historical capture of informa
tion that is driving the design, rather than 
capturing just the end-states of the review 
process. This makes it easier to identify 
improvements-and problems-and trace 
them back to their origins. Second, it en
ables LMSC to enhance and improve the 
Thaad review process itself. "One of the 
challenges we have is to develop a better 
way to do bu siness," said Victorino . 
"TIMS is helping us take each step of the 
process, analyze it, and gather data." The 
result is ongoing improvement in the de
sign-review process. 

Maintaining a complete and 
comprehensive log of review, 

comment, and vote activities does more 
than simply "record" the project, it enables 
the project to be "played back in reverse." 
This has some interesting benefits. "We 
went through a design cycle a few months 

ago that appeared to be a dead 
end: It looked like we had to go 
back to square one," Kadrich 
said. Before reengineering a ma
jor portion of the missile sys
tem, staff members "replayed" 
the engineering process , re
viewing the considerations and 
decisions that had been made 
along the way. This convinced 
LMSC personnel that they were, 
in fact , on the right track and 
the design was resubmitted to 
the customer. "They were more 
comfortable with the idea this 
time round. Rather than weeks 
and weeks of redevelopment, it 
took a couple of hours to reload 
the data files on the server." 

For project managers, design
review status reporting is like a finger on 
the day-to-day pulse of the program: It 
gives them a detailed understanding of the 
current state of the project and creates the 
opportunity to take corrective action early, 
if necessary. Accurate, up-lo-date project 
status is particularly critical to informed 
decision making on a crash program like 
Thaad, where a task s lip of two weeks 
would prove disa5trous to the entire project. 

Finally, by archiving the review process 
and the comments registered during it, the 
TIMS captures for perpetuity a substan
tive and previously short-lived knowledge 
base. The design-review module stores in
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Point, shoot, plug it into aMacintosh•(or 
a PC running Windows), and presto-you've 
discovered Apple digital photography. It's the 
fastest way to give everything from proposals 
to catalogs more impact. No film. No waiting. 
just brilliant 24-bit color photos that will make 
even a modest memo stand out. 

The Apple"QuickTuke· 100 comes with 
everything you need, from software to cable. 
And at $749; accountants love it, too.Tu locate 
the authorized Apple reseller nearest you, give 
us acall at 800-732-3131, ext. 550. 

The New Apple Quiclffilke 100 
Digital Camera 
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IPD Technology Macintosh ~ Unix 

= Thaad classified 
Classified data server 

FOOi 

Ethernet TCP/IP 

Router4 Router 3 
hot backup primary 

WorkstationsPrinting subsystem Scanning subsystem 

Proprietary 

Router 2 
hot backup 

Ethernet TCP/IP 

FOOi 
Thaad unclassified 
data server 

Networks 

primary 

Networks: There are two systems within TIMS: one classified ~nd ne Routers: .otfi yst ms--<:lassified an'.!;;! CljS ified-are supported by a pair 
unclassified. Each has four 1O·Mbps copper Ethernet 802,§ TCP/IP netw~~s- ·C1s._1:0 ro ers-one primary and OJJ9 ot'&ackup. 
with an FOOi backbone (100 Mbps) to sugport_'l!eighty fileexcha~ge0,6daf.' // . .,/ · · 
the unclassified system has few us_ers,-whlle the classified system s~pports Scanning: The scanning subsyStem e a !es hard-copy materials that come 
nearly 300 workstations. As the project mov~into manufacturing and flight· from outside LMSC to be/scanneCkand converted to raster image files. A 
testing phases, the unclassified system is expeeted to grow su6stantially. pair of NEC 386133.systems act as servers: one supporting a Fujitsu Aand 

1 
' B size scanner and one supporting a Vidar Ouickscan LOS, which handles 

Semis: Apair of Hewlett-Pac~ard-9000/827 servers-oneoneacf\ side of the up to J-size engineering and manufacturing drawings. A Sun Sparcstation 2 
fire wall-are configured with 128 MB of memory and two or three 1.3-GB is used for image quality control, as wet! as to index and commit images to 
hard disk • rvers are upgraded as needed. the TIMS database. 

Workstations: TIMS directly supports over 220'Macs, SGls, eight HPs, six 
RSl6000s, and amix of PCs. 

for processing information classified all 
the way up to 'top secret ' level ," said 
Kadrich . A Sun Microsystems NFS link 
supports secure connectivity to networks 
on both sides of the fire wall. 

A pair of HP 9000/827 servers (both 
have 128 MB of memory; one has two 1.3
GB disks and one ha three) support users, 
one in the classified and one in the un
classifi ed domain . Two FDDI backbones 
are connected to two sets of four Ethernet 
LANs by hot-redundant routers. Because 
engineering drawing of 8 or I 0 MB are 
common, keeping this weighty traffic on 
the FDDI backbone and off the Ethernets 
improves the response of the user-network 
segments. 
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Originally, TIMS included an optical 
jukebox for bulk storage. But users found 
the 15- to 30-second response time to be 
unworkable, and the jukebox itself proved 
to be the least reliable piece of equipment 
in a program that required better than 99 
percent uptime. As a result , the optical 
jukebox was scrapped in favor of addi
tional magnetic storage, most of which 
was installed at the server level. 

Of the on-Line TIMS data, about 20 per
cent is text: contract documentation, design 
commentary, product or process specifi
cations, or other word processed materi 
als stored in both native and PostScript 
formats . Approximately 75 percent of the 
TIMS data is engineering drawings saved 

in raster format. The remaining 5 percent 
of on-Line data consisL~ of scanned images 
derived from hard copy that Thaad con
tractors-who are unable or unwilling to 
electronically deliver drawings and sup
port materials-provide. 

Data-conversion routines are critical to 
supporting the wide variety of platforms 
and applications within the Thaad pro
gram. While enginee1ing drawings are de
veloped and archi ved in their native ap
plication formats, drawings are di tributed 
(for review and commentary) in their raster 
versions, ensuring they can be viewed from 
a combination of platforms. Conversion 
between file formats, such as ASCII , 
CCITT Group IV, CALS (Com puter



Point. Shoot. Plug it into aMacintosh• (or 
a PC running Windows).Apples digital camera 
is the fastest way to add hlgh-quality photographs 
to your work. No film. No waiting. just sharp
looking digital photos that will make everything 
from mailers to memos more memorable. 

The Apple·QuickTake· 100 can hold up 
to 32 standard resolution images.It only weighs 
a pound. And al $749; you can show off your 
business in living color and still stay in the black. 
For the authorized Apple reseller nearest you, 
give us acall at 800-732-3131, ext. 550. 

The NewApple Quicl«ake 100 
Digital Camera 



JnreJ Cellular Faxm<Xlem 

144144 
It connects to both Hot swap makes 

cellular and land lines. all Intel cards the best 
for Windows.INTEL PCMCIA FAXMODEMS 

include the most reliable cellular card. 



Cl 199J ln1el Corpor.uion. 

infel®Multiple speeds New lntemational card is 1-800-538-3373 
are also available. ce11ified in 14 countries. Call ext. 125 for details or a free 

Intel faxmodem evaluator's guide. 
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Engineering 
Data Management 

Services 

CAPT\JRE: Information must be acquired 
before it is used. Hard-copy or microfilm 

records can be scanned; engineering drawings and 
models can be captured In native or raster file 
formats; text data, spreadsheets, and presentations 
can be incorporated in application format or as 
ASCII data; graphics and figures can also be 
included in native or standard formats (e.g., TIFF, 
PCX, or CCITT Group 3). 

STORE: After being acquired, engineering 
information must be stored. Typically, 

organizations use a mix of storage technologies
each with its own price/performance character
istics-to support fast on-line, near-lne, and off-line 
storage. Hierarchical storage management systems 
support the migration of data from high-speed 
magnetic disks to slower speed optical jukeboxes 
to tape subsystems as needed. 

QUERY: Queries against the engineering 
database can be based on structured query 

approaches, fulHext searches, or product data 
management schemas for data organization. 

DISTRIBUTE: Engineering datacan be 
dist~buted in hard-copy format, in electronic 

form (as viewable files, revisable files, or standards
based files) , or as fax images. 

REVIEW: Documents, drawings, and other 
information can be reviewed and edited. 

D MANAGE now: With a viable engineering 
data management system in place and a 

clear model of the processes being supported, work 
flows can be implemented to automate the routing 
of engineering documents and data. 

PRODUCT FOCUS: Automated support of 
the engineering work flow provides the 

infrastructure to support the layering of a product 
data management orientation on the existing 
information infrastructure. This enables the support 
of product· and process-specific data, such as 
manufacturing bill of materials. 

Aided Acquisition and Logistics Support) 
type I, HPGL (Hewlett-Packard Graphics 
Language), and PostScript, enable docu
ment interchange and flexibility at the ap
plication level. 

Document scanning takes place on a 
scanning subsystem. A pair of NEC 386/33 
machines are scan servers for a large-for
mat scanner from Vidar and an A/B size 
scanner from Fujitsu. A Sun Sparcstation 
2 is used to review scanned images, to 
make any correction or edits to the im
ages, and to index and commit the image 
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to the TIMS database. 
As might be expected, printing Thaad 

documents comes with its own overhead 
and headaches. "Classified document gen
eration brings up a lot of problems," con
firmed Kadrich. "We control printing 
through a central location ." Documents 
are output on a QMS printer (for A/B size 
documentation), a 3M Model 689 printer 
(C-size drawings) or a Versatec plotter 
(for roll printing and up to J-size draw
ings). Once printed, Thaad documentation 
is registered and checked in and out of the 
"plot room." This cumbersome, if secure, 
procedure is mitigated by the ability of 
users to review documents on their work
stations screens, rather than in hard-copy 
form. · 

For many Thaad employees, 
TIMS has not required a major 

skills ramp-up. Rather, it relies on appli
cations already in use like word processing 
(e.g. , Microsoft Word), spreadsheets (e.g., 
Microsoft Excel), and presentation pack
ages (e.g. , PowerPoint). Technical and en
gineering applications include Pro/Engi
neer by Parametric Technology (Waltham, 
MA), I-DEAS by SDRC (Mi lford, OH); 
and a variety of Formtek software mod
ules that support proce s control, applica
tion access (at both the network and ap
plications level), as well as document 
indexing, annotation, viewing, redlining, 
scanning, plotting, format conversion, and 
printing. 

During the two-year development phase 
of the Thaad program, TIMS is focused 
on engi neering design work. But the sys
tem will also be used for the follow-on 
manufacturing and support phases. "We 
are using [TIMS] for prereleased data: de
sign specifications , ECRs [engineering 
change requests] , and so on during the de
sign and test phases," said Victorino. "As 
we progress through the program, we will 
be developing more product data, more 
constructions, inspections, and test data. 
All of this wi ll be coming back into the 
database." 

Any organization wishing to ef
fectively manage its engineer

ing data-LMSC included-must come 
to grips with seven base processes that 
support design and engineering in forma
tion and its use. These seven key EDMS 
(engineering data management system) 
processes are data capture, storage, query, 
di stribution, review and markup, work-

flow management, and product focus (see 
the figure "Engineering Data Management 
Services"). Most organizations today have 
these processes in place; the degree to 
which they are managed and organized 
depends on the maturity of the enterprise 
and its management systems. 

At a recent Kalthoff EDMS Users Fo
rum (an educational conference for EDMS 
users and would-be users) , Tom Arant, 
president of Technology Management, a 
consultancy in Winston-Salem, North Car
o lin a, addressed the issue of EDMS 
maturity. "Most di crete manufacturing 
organizations come at an EDMS imple
mentation in three stages or phases," he 
said. "Phase 1 puts in place the basic en
gi neering data support services: capture, 
store, query, distribute, and review. Phase 
2 expands the scope of Phase I and adds 
work flow to support routing of documents 
for review and approval. Phase 3 expands 
basic support services to the enterprise a 
a whole, extends work flow to all appro
priate users, and begins to add product 
data structures ." 

In thi s context, the TIMS can be seen 
to be squarely in the middle of Phase 2. 
Engineering support ervices are in place 
and work flow is being u ed on a limited 
basis. ''Today, all engineering data, analy
si s, design specs, and textual data change 
information is collected and routed ap
propriately," noted Victorino. "Eventually, 
all of U1e product data- all the way down 
through logistics and information required 
to support [Thaad] out in U1e field-will be 
included." Phase 3 data management, in 
Arant 's tem1s, will incorporate bill of ma
terial and purchasing information. as well 
as other data required to support the over
all manufacturing life cycle. 

The Thaad project had a variety 
of skirmishes with fail ure, the 

first even before LMSC was awarded the 
contract. "We had a requirement for the 
proposal to be only so many pages in 
length ," said Kadrich . "When we went 
from System 6 to System 7 on our Mac 
base, System 7 dealt differently with fonts . 
As a result, the spreading out of charac
ters inside the propo al meant that we were 
about five and a half pages too long." Hav
ing spent nearly three weeks cutting the 
proposal back to its maximum permitted 
le ngth , Kadrich and hi s staff were not 
about to prune further. "We went back to 
System 6, delivered the proposal, and sub
equently won the contract." 

Early in the program. a good deal of ef
fort was spent analyzing the processes 
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in price,value 
By Randy Wussier 
Dell Compu1er Corp. instandy 
leapt into the price leadership 
position of the Pentium markeL 
with th e re lease of the 90MHz 
Dimension XPS P90. 

With an initia l 2,999 strc 
price and a configuration fearur· 
ing a CD ROM and lM byte of 
'~deo RAM, the model looks LO '· 
be an even better value than 
60M Hz entri es from Gateway 
2000 and Packard Bell. Dell told 
u that we could expect delivery 
of the new system within 
days ofour order. 
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DELL DIMENSION"'XPS P90 PENTIUM'" 
90MHz SYSTEM 

BUSINESS LEASE' 182r999.1$111/MO. 
• BMBRAM 
• 540MB HARD DRIVE 
• VS15 MONITOR 115' CRT, NI) 
• PCI VIDEO CARD WITH 1 MB VIDEO RAM 
• ONE DISKffiE DRIVE j3.5 ' 1 
• SPACESAVER KEYBOARD 
• 	Ms.DOS• 6.21 , MICROSOFT' WINDOWS'" 3.1, 
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• ENHANCED IDE 
• 256KB EXTERNAL WRITE BACK CACHE 
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FRACTAL IMAGE COMPRESSION REDUCES 

WHALE-SIZED IMAGES To GUPPY-SIZED FILES. 


Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over fo r the program to display them. 

Fractal compression files average between IOKB and 
32 KB and display at barracuda speeds. These incred
ibly small fi les provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 

Whether it's stills or full motion video, 
DOS or Windows, Iterated Systems' 
.OBJ and .DLL family of toolkits will 
help you conserve your resources. 

6Iterated Systems, Inc. 
FOR ADDITIONAL INFORMATION: 

TEL: 800 437-2285 FAX: 404 840-0806 

within the Thaad development program 
with an eye to both op timizing those 
processes and developing optimized sup
port systems. " ! sat through a number of 
meetings with my friends in IS [the infor
mation systems department] and spent a 
lot of time trying to analyze the business 
processes," Kadrich said. On the face of it , 
this made good sense. But after careful ex
amination, Kadrich and hi s peers con
cluded that because LMSC was changing 
its development approach to reflect it5 new 
LPD orientation, as well as implementing a 
new system that would evolve over time, 
and because users were not fami liar with 
ei ther IPD or the new system, the basic 
business processes would be changing, 
possibly dramatically. As a result, the idea 
of "reengineering operations" was shelved 
until a clearer image of what operations 
should look like was developed. 

A critical component of the Thaad sys
tem wa5 an easily mastered interface. "Our 
user interface is real simple: big buttons, 
self-explanatory lists," ex plained Kadrich . 
Much of the interface was structured to 
resemble LMSC's E-mail system and users 
appreciated thi s commonality. "We were 
requested in the middle of the program to 
change our entire E-mai l system and our 

reso urce schedu li ng system." Kadrich 
balked and took his case to LMSC senior 
management, asking for an exemption to 
the enterpri e-wide mandatory upgrade on 
the basi s of its impact on the project's 
schedule. Hi s request was granted. "The 
users did not want to si t down and learn a 
new E-mail system or how to reschedule 
resources; th ey just wanted to do their 
jobs," he said. 

A minor issue that surfaced had to do 
with voting during design reviews. All 
members of a rev iew team are requ ired to 
conclude their examination of documents 
and vote by the closing date of the review. 
If one or more members fail to do so, the 
review canno t be forma lly c losed. But 
what happens when a team member is out 
of town or otherwise unable to vote in 
time? In practi ce, someone else reviews 
the materi a ls and votes for the missing 
person, and the TIMS was modified to 
support that. 

By allowing reviewers to designate an 
alternate person in those situati ons where 
the reviewer is absent, the problem of ab
senteeism was handled efficient ly and ef
fectively. Designated alternates were prop
erly supported by the routing and voting 
applications. 

While the Thaad program-be
ing geographically distributed 

and managed more through electronic con
ferencing than face-to-face encounters-is 
a bit unusual for LMSC, it 's likely to be
come the norn1 . Partnering among previous 
competitors, increas ingly decentralized 
development efforts, and collaborative pro
grams that push the limits of sched ule 
brevity are goi ng to require systems like 
TIMS that perm it engineering teams to be 
virtua lly collocated on a g lobal basis. 

T his mean some big changes. "A t 
LMSC's Fleet Ballistic Missile program, 
we' ve pretty much done things the same 
way for 35 years," commented Victorino. 
"Because of the short Thaad schedule, we 
had to think up new ways to do the same 
good job [a before] ." Today, indications 
are that the TIMS system is doing a better 
job not only supporting a compressed sched
ule but also improving product and process 
quality and cost-improvements that are 
likely to keep customers coming back. • 

Seo/I \Va/lace is a BYTE rec/mica/ ediror. You can 
reach him 011 the lmem er or BIX ar .nvallace@ 
bix.com. 

5 5 50A PEACHTREE PARKWAY N ORCROSS, G EORGIA 30092 
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The perfect mate. 

Works hard. 


Has lots of energy. 

Never snores. 




The TI TravelMateT!.I family of notebooks offers of a notebook? Tum to the TravelMate 4000E 
the perfect workmate to increase your productivity. Series. Partner the TravelMate 4000E with Tl's 
Because different kinds of people have very Intelligent Docking System and you have the ulti
different demands, we have created two series -the mate desktop PC replacement. Just insert any of 
4000E and the 4000M-to meet your individual needs. the eight models of Trave!Mate 4000E notebooks 

Every member of the TravelMate family features into the Intelligent Docking System, push a button 
a powerful 486 processor-up to 75MHz. Combined and the auto-load mechanism does the rest. Your 
with monochrome or brilliant color displays, superb TravelMate 4000E is now automatically configured 
battery life, and a vaiiety of configurations, you can be as a desktop PC. It knows whether you have an 
more productive even when you're on the go. The TI external monitor, keyboai·d, internal modem and 
TravelMate notebooks - there's a perfect mate for you. 

The perfect desktop replacement. 
The 'ftavelMate E Series. 

Looking for the expansion capabilities of a 
desktop coupled with the portability and convenience 

'ftavelMate E Series 
'I Eight 486 models ranging 

from a 25MI-lz up to a racy 
lntelDX4nt/75MHz 

'I 	4mm full-travel keyboard 
with a desktop feel, Microsoft 
Bal1Pointn1 mouse with 
QuickPortT" cormection 

'I 	Disk storage from 120MB 
to 455MB 

'I 	Desktop Replacement: 
Intelligent Docking System 
with 6 ISA and 2 PCMClA 
card slots as well as 4 drive 
bays for additions such as 
hard drives, CD-ROM , 
tape drives and more 

lnlrlDX4 is a UMlmwk an,l lhe Intel lnskk: logo is a regislen..>d tradem1rt or lnt.d Corp. Tm IM1tc Md -r:xtcnding Your Reach 11.1th l nJIO\'Alkm~ 



other peripheral devices. When you're ready to hit TravelMate 4000M Series. From the moment you 
the road, simply click an icon and the system saves see our TravelMate 4000M, you'll appreciate 
the files you're working on, closes Wmdowsn1 and how much performance it packs into its sleek new 
ejects your TravelMate 4000E. Then you're on your design and conveniently located integrated point
way - that's true desktop replacement. ing device. 

Add the light-weight, battery/AC-powered 
A new dimension in portable computing. Portable CD-ROM Docking System and you have 
The TravelMate M Series. an integrated portable multimedia system. Now you 

If you're looking for a notebook computer that can tap into the growing library of information 
is multimedia-ready, TI brings you the new and applications available on CD-ROM. Use the 

TravelMate 4000M as an incredibly powerful presenta
tion tool, training or auditing system and more 
complete with sound and full-motion video capability. 

To find out how you can get together with the 
ideal TravelMate, just call l-800-TI TEXAS 
(1-800-848-3927) . We'll help you find the perfect mate. 

TravelMate M Series 
., 	Four 486 models ranging from a 

25MHz to a racy IntelDX4,..1n5MHz 

• 	 Built-in PCMCIA slot, integrated 
pointing device, SCSI Il interface, 
16-bit sound, internal microphone 
and speaker, and a 16-bit MIDI port 

• 	 Disk storage from 
120MB to 340MB 

¥ 	 Portable CD-ROM 
Docking System option 
with a double-speed 
CD-ROM drive and 
built-in stereo speakers 

EXTENDING YOUR REACH 
W I T H I N N 0 V A T I 0 N~ 

~TEXAS 
INSTRUMENTS 

lllt' U'ltdema.itsorTew In.wumenl.S. \1tridc:M'l, &DPoi.nt and Qukkrortare trademarb of Microsoft. Corponi.tkm.O 1m TI. 
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You no longer need expensive, 

specialized equipment to add 

intelligence to your phone system. 

Using the new API standards TAPI 

and TSAPI, you can now link your 

computer or network to your 

phone system, opening up a wide 

range of applications • 

.JON UDELL 
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\N
hen the starting time of a high-school football game 
changes at the last minute, administrators must is
sue a tlun-y of phone calls to the spo1ts community. 

In Denver, Colorado, a DOS-based PC running Dialogic te le
phony hardware and Telephone Response Technologies software 
largely automates the chore. It can even negoti ate scheduling al
ternatives, according to Paul Kulas of Interactive Information 
Systems, whose partner ASO created the custom IVR (i nteractive 
voice response) system. "When an official gets a call from the 
IVR system about the change," says Kulas, "he can agree to the 
new time or, at the touch of a key, decline but volunteer for a dif
ferent game-causing the system to make still more call s." 

Computer telephony unites the two most essential business 
instruments-PCs and telephones-and it can't come a moment 
too soon. Work-flow automation isn't just about routing docu
ments, it ' s about handling phone calls, too. Today you' re prob
ably working with the computer telephony equi valent of stone 
axes-voice mail , and maybe a PfM (personal information man
ager) outdialer if your company ' s PBX doesn ' t get in the way. 
Soon, thanks to efforts by Novell, AT&T, fntel, Microsoft, Ap
ple, and a host of smaller vendors, you may enjoy much more 
powerful forms of CTI (computer/telephone integration). ft' s not 
a new idea. Corporate call centers have for years relied on intel
ligent te lephony. Now call-control and voice-processing tech
nologies are moving down to departmental LANs and individual 
office and home PCs. 

No progress occurs in the computer industry without a standards 
battle, so it 's not surprising that computer telephony manifests it
self to many observers as a war between TAPI, the Intel/Mi
crosoft te lephony API, and TSAPI, the AT&T/Novell telephony 
services APL In reality, the two are closer than pai1i sans care to 
admit. Moreover, neither can directly support the kind of intelli
gent voice messaging used in the Denver sports program. 

Both T API and TSAPI focus on call control. They enable 
computer control of dialing, answering, transferring, and con
ferencing. In PBX environments, they a lso support control of 
advanced features of digital telephones (TAP[) and the switches 
to which those stationsets connect (TSAPI). 

Call-Control Applications 
The most basic application of call control augments the 12 but
tons on your phone with a PC keyboard and a GUI screen . Why? 
Most of the features of PBX systems lie dmmant because no one 
can remember the button sequences used to activate them. "Every 
transfer in the world begins with the same four words: if I lose 
you," says Richard King, executive vice president and general 
manager of Novell's NetWare Systems Group. In the case of 
BYTE's AT&T Defmity 
G3i PBX system, the 
description of its 
feature se t fills 
two fat volumes. 

In an increas
in gly cutthroat 
PBX bu si ness, 
switchmakers are 

highly motivated to ensure that the features they compete fi erce
ly to provide are in fact accessible to users. On the other hand, 
users actually depend on relatively few of these features and 
aren ' t likely to in vest in computer telephony just to simplify 
transfers and conference calls. 

Call control becomes much more interesting when the computer 
can detect the called or calling number and react appropriately. In 
the classic application of Caller ID, an incoming call triggers a 
screen pop that launches the application or loads the document 
needed to handle the call. "You just can't appreciate how great this 
is until you see it work for you," says Gary Andresen, principal 
telecommunications analyst for Dataquest (San Jose, CA). 

Now that the FCC has ruled that long-distance and local car
riers must exchange Caller ID information-the deadline to com
ply is April 1995-screen pops are ready to move beyond the 
1-800 call-center environment into the realm of personal pro
ductivity. "The FCC decision will give small businesses the abil
ity to use calling-number information that used to be available only 
to large companies in the form of ANf [automatic number iden
tification] canied only on Tl lines," says Ellis Hill, a cofounder 
and director of Rochelle Communications (Austin, TX), a lead
ing provider of Caller ID detection hardware, software, and de
velopment kits for DOS, Windows, OS/2 , Macintosh, and Unix. 

Will carriers meet the April 1995 deadline? It won't be as 
hard as you might think. "When I called a fellow in Canada the 
other day," says Hill, "he picked up and said, 'Hi , Ellis.' I called 
Sprint's product manager to congratulate him for passing the 
CPN [calling party number], and he said, 'We're doing what?' 
Two weeks later, they shut it down." Major carriers already op
erate the hardware and software needed to transmit Caller ID in
formation , and, as Hill discovered, that feature can sometimes be 
enabled by accident. 

Other applications that cry out for call control are whiteboard 
products such as Fujitsu Networks Industry's DeskTop Confer
encing and IBM's Person to Person. These applications, which en
able a group of users to annotate shared documents across LANs 
and W ANs (wide-area networks), assume that those users will also 
be connected through the phone network in a parallel voice con
ference. When these applications are enhanced with call control, 
users will be able to set up the voice and data layers of the con
ference in a single step. 

The most advanced call-control applications are power tools for 
sales and collection agents working 
in high-volume call centers. When 
you call an 800 number to place 
a credit-card order, an ACD (au
tomatic call di stributor) routes 
your call (and perhaps your pur
chase history) to the sales agent 
with the shortest queue. If you 
are delinquent in paying a bill, 
a predicti ve dialer cy
cling through a list 
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of deadbeats may call you. Only after you 
pick up and estab lish 10 its sati sfaction that 
you' re not an an wering machine wi ll it 
connect you to a collection agent and send 
infomiation about you to the agent's screen. 
As these tools find their way imo the hands 
of smaller, more mainstream businesses, 
you can expect beuer service in some cases 
and more efficient harass ment in others. 

Ultimately, the richest applications of 
computer telephony blend call control with 
media control- that is, the ability lo send 
and receive voice, fax, di gital data, and 
perhaps video through a telephone con
necti on once it's establi shed. There's a 
live ly debate about how the new call-con
trol APis, which don ' t directly uppon 
media control, will intersect wi th the rapid
ly evolving voice-processing industry. To 
understand the term s of th a t deba te, 
though, it ' s helpful to review the archi
tectures of TS A Pl and T APL 

NetWare Telephony Services 
rn the late 1980s , product from DEC 
(CIT) and Rolm/IBM (CallPath) pioneered 
the use of a CTI link between a PBX and a 
host compu ter. Charles Jolissaint , now 
c hief techni ca l officer of Edify (Santa 
Clara, CA), hold a patent on the CallPath 
technology he developed while employed 
by Ro hn . "The switch knew about th e 
call ," says Jolis ailll, "and the host knew 
about the caller, so by marrying the two 
you could keep the call context displayed 
through a series of interactions wiU1 VRUs 
[voice-response uni ts] and vaiious age111s." 

NetWare Telephony Services, which 
shipped May 16, recapitulate rhi theme, 
sub tilllt ing a Net Ware server for the tra
d itional mai nframe and NetWare clients 
fo r the tradi tional terminals. fniti ally, tele
phony applica ti ons will run on two plat
forms: NetWare servers and Windows 
PCs. Additional cl ients wi ll include Unix-

Personal Computer Telephony 
Phone systems 

Computer systems 

ITAPI hardwareI 
POTS 

Applications 

Screen·based 
phone control 

Screen pop (with 
Caller ID) 

Personal voice mall 

Personal lnleractive 
voice response 

TAPI (OI' GeoPort on the Mac) allows a llngle user or small business to lntegme the phone and computer 
systems. This can be done using digit.al PBX or ISDN or analog POTS fplala old telephone system). The benefits 
of person.i computer telephony Include user-controlled Installation and penon11bed senlce-

Network Computer Telephony Computer systems 


Phone systems 


First-party 
digital 

or First-party 
analog 

Applications 

Auto· attendant 

Audlotex 

Fax on demand 

Voice mall 

lnterac1ive voice response 

Swilching 

Work flow 
Unified messaging 

LAN/PBX directory 
Integration 

In a networil environment, there is no direct phone/PC link. lnstNd, the two system1 ire llnlled Yil a 
telephony or voice server. Telephony servers with dlgltal connections to a switch can lffer more sophisticated 
can control than those with analog connections. 

Ware (now in testing), Macintosh, OS/2 , 
and DOS. " You wan t to have the same 
API available to server and client appli
cat ions ," says Gerry Plummer, applica
tions development manager for software 
ACD vendor Teloquent Communications 
(Billerica, MA), "and that ' s a nice feature 
of the Novell arch itecture." 

AT &T's Definity was the fir t PBX sup
ported in thi s way, but ComdiaJ, Fujitsu, 
NEC, and other wi tchmakers (the notable 
exception at press time being Northern 
Telecom) s igned onto the plan as well. 
AT&T claims that together these partners 
account for 70 percent of the U.S. PBX
connected business phones and 50 percent 
of the international one . To support Nel
Ware Telephony Services, a PBX ve ndor 
provides a physical link between switch 
and server and supplies one or two drivers 
(NLMs, or NetWare loadable modules) to 
control the link and map client requests to 

the PBX protocol. The requests that clients 
send to the telephony server NLM and that 
it passes along to the PBX driver conform 
to the CSTA (Computer-Supported Tele
communications Applications) standard 
defined by the ECMA (European Com
puter Manufacturers Association). 

The CTI Link 
The nature of the critical swi tch-lo-server 
link varies from switchmaker to switch
maker. Comdial requires no hardware (its 
DXP switch uses an RS-232 serial inter
face) and g ives away the drivers, but it 
charges for the "key" that turns on the tele
phony ser vices/CTI com mands in the 
switch. AT&T, on the other hand, charges 
$1500 for the communications board for its 
Definity system. That ' s a fraction of what 
you' d have paid just a year ago. Through
out the PBX industry , fo rmerly prohibi
tive CTI link prices are in freefall , ignal 
ing the eagerness of switchmakers to attract 
PC-based telephony applications. 

Novell says you' ll pay $75 to $200 per 
seat for NetWare Telephony Services, de
pending on the number of users (and not 
including the cost of the link). If you' re 
nor running current PBX hardware and 
software, though, you ' II need to upgrade, 
and that can be painful. " I have an AT&T 
System 75; it does a great job, but there' s 
no migration path," says Dave Straitiff, 
executive vice president of Voice Technol
ogies Group (VTG; Buffalo, Y). "Step
ping up to the Definity can be a $30,000 
forkl ift upgrade." 

Even so, ovell argues, deployment of 
NerWare Telephony Service is a central
ized, manageable exerc ise, and the costs 
can amorti ze over a large population of 
PCs. There's no telephony hardware on 
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FURY 
~~ of Hurricane ~=:: 

TIFFANY. 
Without the cos tly 

GOVERNMENT 
cleanup. ~ ,fi tat-= 

TH E WINDS are whipping into a frenzy 

and your senses are jamming on a brand new 

frequency. You're in the eye of Sound Blaster;" 

where aJI the hottest ga mes and software arc 

made to be played. Sow1d 

Blaster sound cards set the 

sound standard. And with 

Sound Blaster 16 SCSJ-2"' 

and Sound Blaste r 16 Multico:" yo u get 

16-bi t super-rea li stic audio quali ty. So, call 

1-800-998-5227 and crank up your wildest 

CDs or ve nture into the hurricane from hell. 

But if it gets too heavy, be prepared to evacuate. 

CR ::::AT IV::::~ 

C l '•" I (, KF.ATl\'1. 11.( 11:-:'0L<.)(.;l I It) ..ousn l\LASTl:.K.:>(X..Nl• P.L\!!ofLK lf'"' -.1 ..?..!>0U:"-llRL A:-.!U< if> Ml ll, TIUJ Ai"!) 1111 . .;,,ol!NO &W$n.R ASL) CH I.Al l \ 1: t.OC.OS MU. rRAIJl:...\f,UO.,.,OF CR.LAJl\'L 11:..CHNOl.C..¥.Y LTD ALl. LH HUt IRAr)l:MAIU:.SARE l llh 
1·1u)l•1 H. I y o r Tl IUR )(l;.S.'.•[C flV! 0 Wi"f1(:>. l l' INQU IRl[S: t ;u,ATIV(; LAl\S 40~i1l! .f,l!UI, ) INTl.R NAT!ONAl. ISl.)lllilJL'V c"l\LATl\°C I LU !NULOGY LI [I. ~INGAl'OllL 11.L ('!j.;7J.1l l.1 \ I AX flS.;; ,1.(1,\\,\ , 

Circle i46 on Inquiry Card. 



Intergraph 's 



• 
Finally. Asingle system combining workstation power with PC personality - the personal 

workstation from In tergraph • Performance and power of a workstation • Personality, 

compatibi lity, and affo rdab il ity of a PC • Productivity tools integrated with advanced 

technical applications • Popular, easy-to-use Microsoft Windows operating environment 

• Professional display technology and the industry's broadest monitor selection • Packaged, 

ready- to-run systems with built-in networking and graphics • Path for growth as your 

computing needs expand • Perfect ly designed fo r a safe and comfortablework environment 

Powe1ful, but personal. Ajami61ofpersonal workstationsfrom Intergraph. 

1 

) 
•Single or dual 90MHz 111tel Pentium processors • lf!i11dows NT or \f!indows/DOS operatingsystem 

•512 KB extemal cacbe •Hi J/1-pe1formance 3D graphic;s·accelerators •16 to 256MB internal 111emo1y 
•Choice of single and dual 17-. 20-. 21-, and 27-incb color displr~J ' systems with up to 16.7 million colors 

•540 MB. 1 GB. or 2 GB Fast SCSl-2 disk •integrated Ethernet •3.5-incb. 1.44 MB.floppy disk drive 
•CD-R01\4 •EPA Energy Star co111plia11ce •]year limited warran~J' 

• Worldwidesales. service, and support 

For more informat ion or the number of a sales representative INTErG?l\?H 
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the desktop, as is typical of T API, rhird-par(v call control. That means 
Home financial services Citibank has 

1
:,' .First-Party vs. Third-Party Call Control 
W hile developers of voice-processing servers generally agree indirectly, by Ii tening for DTMF tone , and they lose control of the 

that first-party call control can do alma t everything th.ird calls that they transfer. Servers that have a CTI link can know 
party call control can do, they prefer the third-party method when everything that the switch knows about the status of a call, and 

so you avoid the co I and consider
nble hassle of insta lling that hard
ware. "During our beta lest, we just 
E-ma iled users the cli ent software 
and instructions they needed to get 
up and running:· says ovell prod
uct-line manager for etWare Ser
vices Scott Wells. 

With TSAPI, the connection from 
phone to PC is logical, not physical. 
When you log in, you create a map- ! 
ping between yo ur Ethernet and 
phone addresses. That assoc iation 
synchronizes CST A traffic flowing 
on the LA wi th telephony traffic 
flowing on the PBX. When you log 
in from el ewhcre than your desktop PC 
you can supply the extension of the closest 
phone and so preserve telephony services. 

What about remote users di aled in to 
the LAN? Off-premise PBX extensions 
exist, but they're expensive and not mobile. 
An Schoeller, AT &T's market director 
for client/server telephony, recommends 
instead that the remote user dial in to the 
PBX using a feature that enables the phone 
to appear a a station on the switch . "It ' 
analog, so you don ' t get all the goodies,' 

a third party- a human or software 
joined forces with ngent-can establish connections on 
Philips Home Ser behalf of two or more other humans 

or software agents. TAPI , by convices to deliver fi. 
trast, emphasizesfirsr-party call con

nancial services via a trol, which mean that the initiator 
screen phone. Home of a call is also necessari ly a pany to 
customers can use the call. Third-party ca ll con trol 

flourishe in production call centers,the pull-out keyboard 
where software age nt often initiate

and menus shown on and control calls. 
the Philips phone's How important is thi s technique 
LCD to perform bank for ordinary office environments? 

transactions. 

says Schoeller. But tandard feature are 
available, and he points out that when you 
need to set up a conference call from a ho
tel, you' ll save money by using the ser
vices of your own PBX rather than those of 
the network. Note that with TAP!, you'd 
need a digital telephony dri ver fo r the of
fice and an analog or ISON one for the 
road. A TSAPI client doesn' t need a tele
phony driver at all , because it share the 
one that ' in a Net Ware server. 

The Novell/AT&T approach supports 

Thai ·. the ubject of another li vely 
debate (see the text box "First-Party 
vs. Third-Party Call Control"). What 

is clear is that, given di rect access to the 
state machine that the switch uses Lo repre
sent call progress, connecti ons, and other 
events, programmers can endow thi rd-par
ty ca ll -control applications wi th sweeping 
supervisory power. With that power comes 
responsibility. A malicious TSAPI client 
could be a formida ble wiretapper. Novell 
therefore extends NetWare security into 
the telephony services realm. defining new 
call-control privileges and supplying an 
administrative tool to mani pulate them. 

co11tin11ed 

iL's avai lable. Until recently because 
of the high price of CTI (computer/ 
telephone integration links, it hasn' t 
been. PC-based voice ervers such 
a those from ACLive Voice, Ap
plied Voice Technology. and Sim
pact have traditionally connected 10 

PBXes in the same way that analog 
phones do. 

A ked to connect two parties to
gether, these voice servers do what 
you would have to do- they dial 
one party, then they dial the other, 
and then they make the connection. 
Thi procedure tie up costly dial
out ports, and it can take a number 
of seconds to accompli sh. With 
third-party control such a TSAPI 
affords. you spare the ports and can 
make the connection in a frac tion of 
a econd. 

Superior monitoring of call prog
ress is another advantage of thi rd
party call control. Telephony ervers 
operating from a first-party per
spective analyze the statu of call s 

VTC's Scorpion Plafform Architecture 

AT modem commands 

Line interface 

Set interface 

HandseVheadset 

DSP 

Scorpion ASIC 

lSA bus/Windows host 

TAPI service provider 
WAV API 

TAPI DLL 

VTG's Scorpion digital phone emulator makes use of the TAPI 
architecture. It combines 1 pbone,,1 tu modem, i nd • sound d~ 
on one card. Three key APls-TAPI, WAY, and the AT modem 
command set-re supported. 

they can tay in the loop after con
necting two parties, awaiting further 
instructions. 

This conventional wisdom may 
be changing. The messaging proto
cols spoken between digital phones 
and PBXes can be fairly rich. With 
Voice Technologies Group's digi
tal phone emulator, a tele~hony serv
er run ning TAPI (perhaps a Win
dows NT machine) could effect a 
fa ir bit of control over the switch. 
Installing such a telephony server 
would be as simple as adding a dig
ital phone- and a lot less scary than 
putting in a CTI link to the PBX. 
However. consultant Ji m Burton, 
pre ident of C-T Link (Boston, MA), 
points out that switchmakers have 
reason 10 be wary of opening up to 
VTG . "lf you took the top fo ur 
phoneset interfaces and put them on 
a Dialogic~ board," he says, "you' cl 
have four PBX vendors with good 
reason to worry about their voice-
mail business.' 
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Bringing software into the world is a little 
like bringing up children. You always 
know where they start, but you seldom 
know where they' ll end up. These days, 
with illegal use of software so common 
concerned developers have good re<I! on to 
wony about the products of their labor. 
That's where HASP®-The Professional 
Software System, 
comes in. 

Like a respon
sible babysitter, 
HASP accom
panies your 
software wherever it 
goes. With HASP there, 
you r 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 reli ability. For 
legitimate users, HASP is a friendly and 
transparent solution. Once connected, they 
won 't even feel it's there. 

And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 

The HASP fami ly of software protection 
products. Because software developers have 
enough sleepless nights already. 

Since 1984, nearlyone milJion HASP keys 
have enabled thousands of software 
developers, in more than 60 countries, to 
protect their software. 

Get serious about software protection. 
To find out why HASP is the fas test 
growi ng form of software protection in the 
industiy, order your HASP evaluation 
package today. 

,.,,.,1)11111 

The Professional 's Choice 
North 
America 

International 
Office 

France 

Aladdin Software Security Inc 
The Empire State Building 
350 Fifth A\-enue, Suite 7204 
liew York, 1>;y l 0 l l 8. USA 
Tel: (800) 2234277 

212·564 5678 
Fax: 212-564 3377 

Aladdin Knowledge Systems Ltd. 
15 llcil Ored St. , Tel Avil', Israel 
P.O.llox 11141. Tel A,;,· 6! ! lO 
Tel: 972-3-5375795 
Fa.x: 972-3-5375796 

Aladdin France SA 
Tel: 33 l 40 85 9 85 
F:Lx: 33 I 41 21 90 -6 
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Phones are becoming optimized for Interaction with 
computer systems. The Phillps PlOO screen phone, for 
example, provides an LCD and a pull-out keyboard. 

This central ad min
Healthcareistrat ion is <lll advan

tage. However, while 
it clearly invites vari
ous kinds of directory 
synchronization, none 
is auto mat ic. TSAPI 
clients runn ing on Net
Ware 4.x, fo r example, 
will like ly want to use 
the NDS (Net Ware Di- ! 
rectory Servi ce) as a ~ 
company dialing direc- R 

tory. The cl ients can be ~ -•••••mlllllllllll• 
programmed to do so, 
but the TSAPI client li 

Aetna Life & Casualty (Hartford, CTI
brary doesn ' t natively 

sets up voice-response lines for small support N DS or any 
other directory service. businesses, whose employees can 
Nor does it prov ide a call to get claim or spending-account 
standard address-book 

status. The company also manages 
mechan ism like those 

pension funds for other businesses. supplied by VIM (Ven

dor-Independent Mes  Employees in those businesses can 

sag ing) and MAPI in call a voice-response line to check 

the E-mail world . Nei
 thestatusofthefundorselectother 
ther does TAP!, by the 
way . Both te lephony investment options. Aetna's own 

APls can , of co urse, employees use voice response to 
c a ll VIM, MA PI, o r enter time-card information and for 
other address-book ser benefits enrollment. 
vices, but the ·e mech
anisms aren 't standard, 
as they are with the E-mail APis. 

Another interesting poss ibi lity is joint 
administration of the PBX and NetWare 
di recto ries-pote ntia ll y a maj or t ime 
saver. Applications can be written to syn
chronize the two, but that 's not a standard 
feature of the system today. It probably 
couldn' t be, given the diplomatic gulf that 
can separa te admi nistrators of voice and 
data networks. "Depending on who 's car
rying the keys to the closet, you tie the 
phone to the LA or vice versa," says Jeff 
Hafe r, te lecommunications manager fo r 
e lec tr ic ut ility company G PU Servi ce 
(Reading, PA). "In some cases, it ' ll be like 
Iran and Iraq." 

Windows Telephony 
Joint ly developed by Intel and Microsoft, 
T API uses the now-familiar WOSA (Wi n
dows Open Services Architec tu re) for 
mu la. A syste m ex tens ion, T API.DLL, 
presents a common te lephony API to ap
plications deve lopers. The T API layer, in 
tum, tal ks to one or more service providers 
that translate common requests into the 
protocols used by various navors of te le 
phony hard ware. The sample service pro
vider that comes with the T API SOK (Soft
ware Deve lopment Kit ; re leased in late 

ovember 1993) controls Hayes-compat

ea BYT E J ULY 1994 

tro l messages a re out-of-band di g ita l 
signals instead of in-band DTMF tones. 
Other products for which TAP! service 
providers exist or are be ing wri tten are 
DSP-based (d igital signal proces or) mul
tifunction boards such as S ierra Semicon
ductor's Wave Fax, Nationa l Sem icon 
ductor 's TyIN 2000, and IBM 's MWave. 

Novell argue that T API is limited by a 
requ irement fo r local telephony hardware 
and a restriction to fLr I-party call control. In 
principle, that argument is wrong. Nothing 
prevents a T API service provider from send
ing requests across a network to a call -con
trol server that talks 
to te lephony hard 
ware, perhaps even 
on a third-party ba
sis. "We proved that 
a l the Com pute r 
Te lephony show." 
say Mic rosoft ' s 
product manager for 
TAP!, Charles Fitz
gerald. "We showed 
T API applications 
front-ending Q.Sys 
Internat ional ' · Call 
Producer [a LAN
based te le pho ny 
sc1ver]." In practice, 

ible modems using AT 
commands. 

A va ri ant (w hi ch 
Microsoft made avail
abl e on CompuServe) 
works with so-ca lled 
AT+V m ode ms li ke 
Zyxel's U- 1496E. Like 
the more powerfu l and 
sophi ticated Dialogic 
and atural MicroSys
tems boards, these mo
dems can rece ive and 
transmit voice and the 
DT IF (more com
monl y, Touch-T one) 
signals used in analog 
te lephony. The + V re 
fe rs to the TSO ex ten
sions to the Hayes AT 
command set used to 
contro l the modems' 
telephony fea tu res. 

PBX ve ndo rs and 
third part ies are also 
wo rkin g 10 deve lop
T API service providers 
fo r devices that emu

late the dig ital phones 
that connect to PBXes; 
in these cases, trans 
parent ly to the T API 
application, call-con

however, Nove ll 's claim is largely true. 
T API. like tl1e Macintosh Telephone Man
ager, foc uses more on the desktop or small 
office than on the enterprise (see the tex t 
box "Macintosh Telephony' on page 89). 

Wi ll TAPI integrate with TSAPI? Vir
tu all y everyone interviewed fo r thi s story 
ex pects that it eventuall y will. Clearly, if 
T API can be made 10 ta lk to a Q.Sys serv
er, it can be made lo ta lk lo et Ware te le
phony servers as well. Until then, T AP! 
and TS API will tend to grav ita te toward 
opposite poles. ' 'We see TAPI serving the 
home user or small business or maybe 
prov idi ng personal vo ice ma il within a 
larger corporation " ays Rod Kuhn, lead 
software engineer at Active Voice (Seattle, 
WA), a vendor of voice-processing servers 
and app li ca t ions. " At about 2 5 users, 
though, people will start to look at justi 
fy ing costs by using [ ovell 's] te lephony 
services.'' 

Note, though, that TS A PI won ' t be an 
option in all PBX environments, nor is it 
ye t supported on any Ce ntrex syste m. 
Switchmaker typicall y offer a fami ly of 
prod ucts, including low-end key systems, 
various PBXes, and possibly Centrex sys
tems as well. Because only the top-of- the
line PBXes will ini tia lly support Net Ware 
Te lephon y Servi ces, PBX vendors are 
looking to T API as a way to bring the oth
e r members of the product fam ily into the 
fo ld. "With a service provider that makes 
the PC look like one of our dig ital sta 
ti on ets," says M ichae l Gough, direc tor 
of marketing for Comd ial Enterprise Sys 
tems (Charlonesville, VA), "we' U have a 
so lu tion from our bas ic 408 (fo ur lines, 
eight stations) key system all tl1e way up to 
our 224-port DXP switch." 

The technology Comdial needs to deliv
er T API support is coming from VTG, de
ve loper of the Scorpion platform , a fami
ly of board-level products that will emulate 
a variety of dig it al stationsets and native
ly support others, the fi rst being Comdial's. 

" We've taken that 
work and put it into 
a TAP l contex t," 
says VTG ' s Dav id 
Stra itiff. "The base 
des ign g iv es yo u 
T A PI in teg ra ted 
w ith M icroso ft 
· o und an d 14.4
Kbps fax /m ode m 
capabi lity on a sin
gle ISA board ." 

Lines and Phones 
T wo abstrac ti o ns 
are central to TAPI: 
th e lin e and the 
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phone. Line devices (e .g. , 
AT+Y modems, PBX inter
face modules, and IS O N 
cards) supply one or more 
communications chan ne ls. 
Much of T APT is concerned 
with call control, o mo t of 
the fu nctions operate on line 
devices. But unlike TSAPI. 
TAPI applications can al so 
wield considerable cont rol 
over feature- rich phone de
vices. Functions that oper
a te on phone devices can 
control the volume and mut
ing of peakers or the gain 
of microphones (in handsets, 
headsets, and speakerphones), read and 
write the di splay of a phone equi pped wi th 
one, and even reprogram a phone by down
load ing instructions or data into its mem
ory. " It's very complete. l was surprised to 
see how thoroughly they're supporting all 
the things you find on the various feature 
phones," ays Edify ' Jolissaint. 

One consequence of the T API approach 
is that the phone can serve as a WAV au-

Customer support Compaq Computer customers can get 

faster, better on-line support by 

typing in their customer IDs using 

their phone's keypad. The IDs are 

routed to a customer database 

on the network, which tells the 

PBX which customer-support 

agent it should route the call to. 
That agent can then immediately 

call up on his or her computer 

screen all the appropriate back· 
ground on the customer. 

hooked to a SoundBlaster. 
Alternatively, you might dis
pense wi th the phone entire
ly and attach a headset di
rec tl y to the T A PI board , 
a lthough that means that 
yo ur pho ne won ' t work if 
Windows isn ' t running. 

How can TAP! call-con
trol functions play voice
mai l messages? They can ' t, 
but the Windows wave au
dio functions can. T APT does 
offer a function, l i neGe t l 0, 
that you can use to extract a 
handle to the wave dev ice 
associated with a line de

A pple began developing its vision of 
personal computer telephony in the 

mid- 1980s and released the MTA (Macin
tosh Telephony Archi tecture) in J991, long 
before T API or TSA,Pl urfaced. One piece 
of MT A, the "(elephone Manager, offers 
call-control services; another, the Telephone 
Tool, maps call control onto various kinds 
of telephony hardware. The crown jewel of 
MT A, though, i a suite of telephony Apple 
Events that abstract the Telephone Manag
er APls and radically implify the develop
ment of telephony-aware applications. 

Al l this should have led to an explosion 
of telephony applications for the DS~
equipped {digita l signal processor) AV 
Macs, which also come with PlainTalk, 
Apple's well-regarded text-to-speech and 
speech-recognition technologies. But while 
Telephone Tools have long exi ted for mo
dem , ADB-ba ed (Apple De ktop Bus) 
analog phone adapters, and even the [nte
Com switches in use at Apple, the AV Macs 
shipped without Telephone Tool support 
for the GeoPort Telecom Adapter, or phone 
pod, that connects these machi nes to analog 
phone lines. Lacking that support- which is 
now imminent, according to Mkhael Bay
er, Apl?le's personal communications evan
gelist-AV Mac developers couldn't ex
ploit the Telephone Manager APis or the

dio 1/0 device and can be used for a vari vice-for example, the sound component 
ety of purposes. "For example, I can ring of a Zyxel modem or a VTG Scorpion 
your phone independently of the PBX to board . The AP[ of choice for data or fax 
announce an incoming message ," says med ia stream is, at the moment, the ad
David Straitiff. Phones are ubiquitous and mitted ly inadequate Hayes AT command 
private. If you' re si tting in an open cubicle, set. Microsoft says that the improved com
yo u' ll probably want to play back your municat ions driver forthcoming in Chi
voice mail through your phone hand et or cago (Windows 4) wi ll offer a superior 
headset, not a pair .----------------, API for data and 
of Labtec speakers GeoPort Architecture 

Native operating-system APts 

Real-time services \Macintosh Telephony (POTS, modem. Adapter handler ' 
fax, and sound) 

-- .- _., • Jlilltelephony Apple 
Events in POTS GeoPort serial driver . 
(p lain old tele

GeoPort connectorphone system) 
~

environments. GeoPort protocols
Also imminent 

are PBX-oriented GeoPort adapter hardware 
GeoPort phone Telephone line Telephone handset 
pods, whkh wi ll 
unlock the tele
phony capabilities of the Power Macs now 
flooding into corporate sertings. Applica
tions such as screen-based phone control 
screen pops, database-driven dialing, IVR 
(interactive voice response), and fax on de
mand will become increasi ngly common 
on individual Mac systems. 

What ' s less clear at the moment is how 
Macs tap into server-based telephony. "Ap
ple has created very slick, powerful APis 
fo r desktop telephony," says Peter Durlach, 
vice ~resident of product development. for 
Articulate Systems, developer of Voice 
Navigator and Power Secretary, "but the. 
classic voice telephony applications-voice 
l?rocessing, IVR-are inherentl y server
based, and there's been no good way to con
nect to PC voice hardware si tting on the 
network." That situation may change soon, 
however. Apple's Bayer says that a forth
coming Telephone Tool will connect Macs 

fax modems. Radish 

Each adapter vendor 
creates its own adapter 
handler-a software 
device handler-for Its 
own hardware. Although 
the adapter hardware 
might be the same across 
platfonns, each platfonn 
win require its own driver. 
The GeoPort serial driver 
handles all data streams 
and is specific to a glwn 
host. Real-time services 
require a real-time engine, 
usually a OSP In non
Powerf'C Macs. 

to Dialogic's AppServer via Ethernet. 
Apple' biggest contribution to comput

er telephony may tum out to be GeoPort, a 
2-Mbps serial interface that can hand le 
dozens of simultaneous data streams. ''Think 
of it as a turbocharged version of Apple' s 
existing serial port implementations," says 
Mark Orr, Apple's GeoPort busines man
ager. "There's considerable headroom above 
2 Mbps. The speed of implementation is 
really up to the host. GeoPonhas the intel
ligence to negotiate the fastest ho t-sup
ported transfer." 

GeoPort seems likely to become a stan
dard telephony interface not only on Macs 
but also on 80x86 PCs. That's great news 
for PBX vendors who want to create desk
top te lephony hardware. The same GeoPort 
phone pod will be able to support T API ap
plications on a Windows PC and Telephone 
Manager applications on a Mac. 

J ULY 1994 BYTE 89 



Communications Systems' VoiceView 
technology, which enables alternate voice 
and data exchanges on a si ng le line, is 
widely expected to become another im
portant transport that T API applications 
will use to exchange data. 

Another TAP! function , l i neMoni to r
Med i a, enables an application to distin
guish among incoming voice, data, fax, 
and other types of calls. (Service providers 
will also classify incoming calls.) This 
abi lity to classify calls upports a model in 
which multiple telephony-aware applica
tions may be active concurrently. A well
behaved TAPI answering machine might, 
for example, register interest in voice calls. 
When it detects an incoming fax , it passes 
the call along to a registered fax applica
tion; the fax program, in tum, pa ses voice 
calls to an application that wants them-in 
this case, the answering machine. 

Although Novell plans to add an arbi
tration mechanism for workstations in the 
fu ture, TSAPI presently lacks an analo
gous concept of multiple cooperating appli
cations. ls that a problem? Not according 
to Paul Gasparro, CEO of Aurora Systems 
(Acton, MA). Aurora's FastCall is mid
dleware that si ts below applications but 
above various telephony APls, including 
TAPI, TSAPI, AT&T's PassageWay, and 
Northern Telecom's Visit. "We link the 
API to the application," says Gasparro, 
"and we route cal ls according to rules you 
specify-if it' s my stockbroker, do one 
thing; if it's my wife, do another." TAPI's 
model for cooperating app lica tions is 
somewhat anarchic. Gasparro argues that 
users wi ll inevitably elect one application 
or middleware component to impose sys
temwide order. 

What is Intel's relationship to TAPI? 
The codeveloper of the standard has 
dropped off the radar screen for the time 
being. Widely rumored to have been de
veloping a line of PC telephony hardware 
whose potential T API would unlock, Intel 
is now running deep and silent. "Look at 
the products we already have [ISON video
confere ncing, fax modems]," says Intel 
public-relations manager John Jackson. 
"Clearly these will benefit from T APL" 

Real-Wortd Computer Telephony 
Whi le people in the computer telephony 
business invariably applaud the arrival of 
T APT and TSAPI and pledge to support 
them, the fact is that nei ther has yet to 
make much impact on an industry that was 
already thriving rather nicely without them. 
Telephony hardware from Dialogic, Nat
ural Microsystems, Rhetorex, and others 
has been finding its way into a variety of 
PC-based applications. 
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The l nfoLine au  you seven days a 
diotex system recently Mail order week, 24 hours a day. 
installed by my local A variation on th is 
small-town newspa theme is fax on de
per, the Keene Sen mand. In th is case, 
tinel (Keene, NH), is your Touch-Tone in
one example. I can put yields a fax, per
cal l for weather orA haps one that illus
sports information trates jumper settings 
and, more interesting on a board. Nowadays, 
ly, the public library ' s customer ervice is al
chi ldren ' s story of the most entirely deli vered 
week or the humane through the telephone, 
society' s nairntion de and the quali ty of that 
scribing the anima ls service is a key com
available for adoption. Gateway 2000 is looking into the petitive factor. Com
A 486-based DOS PC 
with a 525-MB drive 
and a pair of four-li ne 
Dialog ic cards man

possibility of using CTI (computer/ 
telephone integration) to automate 

order-status queries. Richard Birken

panies that thought
fully and effectively 
deploy computer te le
phony wi ll have hap

ages 42 hours of voice beuel, MIS director for Gateway, is pier customers . 
fi les. T here's also a 
priority li ne so the 
school superi ntendent 
can record announce

examining a voice-response system 
that asks the caller for his or her 

order number, ZIP code or other 

We're onl y begi n
ning to tap the poten
tial of computer tele
pho ny to streamline 

ment> on snowy morn confirming information, and any business operations. 
ings. A linked PC pro
vides Associated Press 
stock quotes. 

Speech-recognition 

other required information. No 

human would need to be involved at 
Gateway's end to check order status. 

At Ge neral Electric, 
another app licat ion 
bui lt by Interactive In
for mation Systems 

capabi lity means that Where interaction with a person is (usi ng Telephone Re
rotary callers can 
make selections by 
speaking at a prompt. 
This humb le use of 

required, the system would first 
get the necessary infonnation from 
the customer and route it with the 

sponse Technologies' 
tools) automates work 
flow in GE' s property 
management division. 

speech recogni t io n connection to the agent. That in· GE, which owns thou
(along with s lightly fonnation would then "populate" sands of properties 
mo re sophistica ted 
ones that, for example, 
a llow data entry) is 

the agent's screen so that he or she 

could immediately deal with the 

aro und the coun try, 
had been requi ri ng re
altors and contractors 

currently one of the customer. to file reports and com
most practical , of ben pleted work orders by 
efit to the 10 percent to 20 percent of U.S. mailing or faxing them back to the cen
phones with rotary dialing and to the much tral office for data entry. "We changed it 
higher percentages of rotary phones in completely," says Paul Kulas. Now the 
many other countries. "We can also for fie ld workers do much of that data entry 
ward call s, collect messages, and conduct themselves via Touch-Tone input. "And 
surveys on behalf of information provid they love it," says Kulas, "because they 
ers." says lnfoLine audiotex manager and get instant confi rmation that they' ve start
account executive Jon Foster. ed the process that cuts their paycheck." 

What's in it for the Seminel? It sells the Edify's Electronic Workforce is anoth
ads that callers must listen to before hear er toolkit that puts voice and fax response 
ing most selections. Evidently, that's not a at the service of work-flow automation. 
major deterrent. In a local exchange area Server-based agents, coded using a visual 
with a popu lation of 70,000, the system programming language, can process Touch
handles 1000 call s a day. Tone E-mai l and fax input, look up infor

IVR-essenti ally database lookup us mation in databases, send faxes and E-mail, 
ing Touch-Tone input-is increasi ngly a and pump information into DOS-, Win
method of choice for companies that need dows-, and OS/2-based applications. In a 
to transmit information to their employ typical application, a customer calJs in and 
ees or to customers and vendors. Need the places an order via Touch-Tone input. The 
CMOS drive table settings for a disk drive? agent running on the OS/2 server might 
If you ' re lucky, the vendor runs an IVR check the availabili ty of the ordered item 
system that can speak the information to via an Oracle query, fax a confirmation to 



Introducing the Dell Latitude. If you can get more notebook, buy it. 

Dells ·built-in trackball VS. tacked-on trackballs. (Makes you wonder what else they forgot.) 


CTisp, clear active matrix or dual-scan ST N color displays VS. washed-out pastels on single-scan passive screens. 


Dell's qffor4a:bli 'Type 11/HI PCM CIA expansion for inditS try-standard peripherals VS. overpriced proprietary accessories. 


33MHz with local bus video VS. 25MHz with standard ISA video. (No comparison.) 


¢\c;c;e~s to_dedic;ated notebook technicians 24 hours a clay, 7 days a week VS. access to an answering machine . 


45 days of Getting Started software sup/Jort VS. you're on your own. 


A noteboqk. in this price range with this many features and chis level of su/Jport VS. good luck. 


DEU LATITUDE MOBILE COLOR 

$2,199 
Bvsine,. Lease•: $81/MO. 

. • "1• 

'·• 4MBOF RAM

\·~:6~r~~~:~:=99 
I DEU BEST BUY 

DEU LATITUDE MOBILE 

SALES MANAGER 


$2,499SAVES750 
Bvsiness lease: $92/MO. 
• 4MBOF RAM 
• I70MB HARD DRNE 
• ACTI-CONTACT MANAGER 
• MICROSO~ POWERPOINT 
• MICROSOFT WORKS 
• 24/9q .FAX MODEM 
• ATTACHE CARRYING CASE 

ORDER CODE #5000700 


DELL LATITUDE MOBILE 
POWERPACK 

$2,699SAVES350 
BvsineJS Lease: $100/MO. 
• BMB OF RAM 
• I7DM8 HAR.D DRIVE 
• 14.4 FAX MODEM 
• EXTRA BAmRY 
• ATTACHECARRYING CASE 
ORDERCODE #5000701 

FEATURES COMMON TO 
THESE CONFIGURATIONS: 
• 	9.5' DUAL.SCAN 

STN COLOR DISPlAY 
• INTCL• i486'• SX 

SL·ENHANCED . I 

J3MHz PROCESSOR 


- ~~~~~:~~ 
• 	TYPE11/111 PCMCIA 

EXPANSION SLOT 
• 3.5' DISKETTE DRIVE 
• NiMH BATTERY 
• 	Ms.OOS• 6.2, 

WINDOWS"' 3.1 
• 	DIMENSIONS: 

B.6" x 11.7" x 1.7" 
• WEIGHT: 6.4 LBS. 
• COMMWORKS 

f5 COMMUNICATION 
TOOLS IN I PACKAGE} 

• AMERICA ONLINE 

T1:r©tde"r, G:a ll 

880.. 52,8.. 6156 

lKevcode #u EBI<I 

tl0Ui5' MQR.fil7AM-9PMC! ~SAT IOAA\.6PMC! • SUN 12PM.SEM CT 
OOWJ!i.• 800'668·3021 ~MEJ(!coCITY" 228·7811 



~ere are three types of computerl ~sers: those who have lost data due 
to a power problem, those who are going 
to, and those who have protected them
selves against the inevitable surge, black
out or brownout with the most reliable 
UPS they can buy: Back-UPS by APC. ln 
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 

• 

Voted most reliable by 3-to-1APC 

Tripp -Best-
l~~ 

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

failure will occur, but when. Whether due to 

construction, wiring, weather, other office 
equipment, or accidents, power problems 
are as inevita hie as death and taxes. That's 
why you need instantaneous battery backup 

power from the Back-UPS to prevent 
data loss, hard disk crashes, and hard

ware damage. 

Back-UPS I 

If you're concerned about 
lightning, rest assured that 

when measured using the 
ANSl/lliEE587 Cat

egory Atest wave, 
Back-UPS are 

superior to 

LIFETIME 

EQUIPMENT 

PROTECTION 


~ ...............• ,..., CllllPl..,.. 1 
m-a •.: ma. lll9' 
911S .......lt ..•mua•...,•nlZUlt
•cm1a"9!lll•nm*
JrllU.V•l1•tmaCICI) 
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"All other brands of UPS die regularly in this 
light11ing prone environment. My APC wo11't 
dier said Paul Sisifli, Systems Analyst, City of 
Port St. L11cie . "With other bra11ds, 11sers don't 
find out until it is too fate. The power 
interruptions here are very hard to live with. 
The other brands are dying off. Typically they 
last just beyo11d their warranty period. My 
Back-UPS is going on three years .. . no other 
bra11d is as reliable." 

virtually all separate surge suppressors. 
Surge performance is even backed by a 
$25,000 Lifetime Equipment Protection 
Guarantee. 

Ifyou'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 including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System7 and more, so your data 
is safe whether the system is atrended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed
MADE IN on networked clients needs 

protection too, the $139 ~ Back-UPS 250 provides an 

Back-UPS (R to LI Application Sugg. List 

250 LAN nodes, Internet hardware, 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 systems, longer runtime $599 

applications 
1250 Multiple systems, LAN hubs, 

small minis, telecom equipment $799 

Don Traux knows first hand abo11t Back-UPS 
reliability: " It ought to be agai11st the law to 
buy a comp11ter without an APC Back-UPS 
250. I recently had a direct lightn i11g hit right 
outside the house ... my computer never blinked. 
Each mor11i11g I get a s11rge down the line and 
both APC's hate it - they simultaneously 'holler 
'n clamp ' while my 'Brand T' quietly sleeps in. 
I've relegated that 11nit to non-critical 
household stuff like my VCR. " 

~ Satisfied Users 
A PC has won more awards for f.erformance 
and reliability tha11 all other U I S ve11dors 
combi11ed ... includi11g four conseetttive LAN 
Times Readers Choice awards ... 

economical solution for all your LAN work
stations. 

Discovering how essential Back-UPS 
protection is can be hard ...if you wait for 
the next storm to roll through. But discov
ering how afforable it has become is easy.. . 

Call today and find out (the easy way) 
why more than 1,000,000 satisfied users 
bank on Back-UPS from APC. With more 

a wards than all other 
brands combined, field
provenreliability,anda two 
year warranty, Back-UPS 
are power protection you 
can purchase with confi
dence. 

A11drew Wargo, Manager at Baxter Land 
Compa11y, tried two other brands before Back
UPS. "One lasted a few days, a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! I then boufht my Back-
UPS fo r less than halfof what had paid for 
the others. We've pt•rchased three more Back
UPS and for the past 14 months they 've been 
j11st hummin' away 011 the same power line that 
was eati11g the other brands alive!" 

U11matched lightning (tested to UU449} 
a11d s11rge protection for maximum 
hardware safety 

N etwork-grade line conditioning and EMii 
ZU:I filters prevent glitches 

LAN Interface (011 Back-UPS 400 and 11p) 
provides a11tomatic shutdown to all ma;or 
OS: Wi11dows, NT, N etWare, LAN Server, 
LAN Manager, LA Ntastic, Unix, OS/2, 
Vines, AppleShare/System 7 and more. 

Site diagnostics automatically spot missing 
gro1111d and reversed polarity, two common 
miswirings which usually require a11 
electrician's visit to diagnose. 

Option switclJes allow you to customize 
transfer voltage and alarm settings. 

Test Switch for ongoing peace of mind 

2 year warranty and full safety approvals 

TM 

~i AMERICAN POWER CONVERSION 

1 
-~- 800-800-4APC 

Solllris ....,... 
APC EUROPE 1+33) 64625900 I A5Wl'ACIAC FAX' 401-789-163 1 1 ... ........ a~ L. AMERICA fAX, 401 -789-9771 I Compusm" GO Al'CSUPPORT 
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each customer call to PhoneServer Ill. 
PhoneServer automatically selects the best way 
to route the call 121; if necessal)', it can ask 
VolceServer to request more lnfonnation from the 
customer. PhoneServer then alerts the best 
available agent (31 and sends him or her 

lnfonnatlon about the call. Next, PhoneServer 
~&~--~-... Issues an ISDN transfer message to the 

PhoneServer 

VoiceServer 

central office 141. Finally, PhoneServer 
forwards all customer and agent 

statistics lo the supervisor 151. 

Public 
network 

Supervisor 

II I 

I I 

the customer, send a Notes mai l applications, is a Notes database 
Report filing with 17 forms that work like an 

and inse1t a record describing the General Electric's 
message to the product manager, 

IVR scripting language. You use 
call er into a telemarketer's Act! property management so me forms to create and manip
lead-tracking database. ul ate Notes documents, and oth

division has automat
ers to perform telephony functions Sti ll another p latform for de

ed report filing for li ke di aling or text-to-speech out-
is Lotus Phone Notes . A joint ef its realtors and con

l~=~-~! put. PhoneClient , which was the 

veloping telephony appl ications 

! 
o firs t engine capable of executing 

Simpact Associates (San Diego, ~--~... ~ Phone Notes applications, enables 
fo rt of Lotus Development and tractors. These agents 

now call in and enter ~:ow---:" 
~ the telephone to function as a JimCA), Phone Notes evolved from 

their reports using ~ ited Notes client. Callers can ac
and PhoneClient, which integrate Touch-Tone input. 
Simpac t ' s Remark LAN Cl ie nt 

cess Notes databases , enter voice 
vo ice into No tes docum ents . and nume ri c data, and retri eve 
LANClient uses the phone as a convenient what you say in fi les that it controls or, voice, nume1ic, and (with the optional text
I/O device and the isochronous PB X sys fo r portab ility, in Notes databases. to-speech module) textual information. 
tem as an effective transport. When you With Phone Notes, further integration How's the quali ty of the text-to-speech 
begin recording an annotation, LANClient between Notes and the Remark server en output? " It ' s improving, " says Simpact's 
signal s the Remark Voice and Te lephony ables the development of true voice pro vice president of marketing, Steve Adams. 
server. which instructs the PB X to ring cess ing applicati ons . Phone Notes, the "You can have the fields read out of a sales
your phone. The voice server then records toolkit Notes developers use to create those order database, but you probabl y don ' t 

• Distributed Computer Telephony 

1 

·, paralleling the move to distributed computing is a move to di strib
uted computer te lephony. It starts with the hardware. J3oth Dia

logic and Natural Microsystems define telephony buses. Developer~ 
have long used Dialogic's PEB (PCM Expansion Bus) or the GO-MVIP 
consortium ' s MYIP (Mult i-Vendor lntegration Protocol) originated 
by Natural Micros ystems to combine voice-processing, speech-recog
nition, and switching resources into custom telephony systems. More 
recently, Dialogic has advanced SCSA (Signal Computi ng System Ar
chitecture), which currently defines a telephony bus that can span 
multi ple computer chassis and which also aims to define a software 
framework in which telephony applications can dynamically ac 
quire and release sets of hardware resources. 

A parallel effort called DCT (Distributed Computer Telephony), led by 
lnterVoice, VoiceTek, and Centigram and in volv ing Natural Micro
Systems and others, is also under way. Both ~atural MicroSystems and 
Dialogic are moving to the NetWare platform and plan to offer APls 
complementary to TSAPI that can be used to add voice-processi ng ca
pabilities to the Novell/ AT&T telephony services product. 

At the extreme end of the specm11n is the notion of distributing com
puter telephony th~oughout die phone network. That it isn't so already may 
not be obvious. But despite the worldwide reach of the phone network, 
its value-added services tend to couple tightly to individual switches in 
teleplwne company cenn·al offices or corporate basements. You can' t, for 
example, build a virtual call center that mobilizes agents who may work 
in various locations, perhaps even in their homes, if everyone has to 
connect to the same switch to use its ACD (automatic call distributor). 

Teloquent ' s DCC (Distribu ted Call Center), in an elegant demonstra
tion of a concept that Belkore calls the advanced i11tellige111 network, sev
ers th umbilical cord that connect the ACD to the switch. Its software
based ACD can float freely in an ISON network. Another major benefit 
of du approach, says Teloquent' s development manager Gerry Plummer, 
is that developers of such network-based applications aren ' t working in 
the rather archaic development environment of the PBX, but rather in a 
more modern, productive qne. "There' s no Borland C++ on the [Defin
ity] G3, and no Visual Basic," says Plummer. "We've been able to develop 
advanced intelligent network services in days, not weeks or months." 

Distributed Call Center 
Wrth Teloquent's DCC, the phone company's 
central office delivers an ISDN setup message for 
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You<f liL:e 

ti.is pf.oto 

---
You'd liL:e 

more if you 

'"7ere in it. 

{) Adventures.Inc . 
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One ofthese is a color proof and one is output 
from our new printer. We forgot which is which. 
We paid $70 and waited three days for one of these. The 

other popped out of our new Tektronix Phase1·" 480 in 

minutes . Pull out yo ur loupe and sta r! guessing. And while 

you' re down there s taring, note our output '. phcnomeual 

color. PANTONEJt-app roved , it. JH!1·fcct for mat chin g 

th ose tri cky product colors, logos a nd skin tones. You 

mi ght al so no ti ce th e full l l " x l i " print area . Yes, 

Virginia , the1·c arc tabloid- ized full bleeds. And it shares 

easily: the Phaser 480 is a work :,•r ou p pri11te1· for Macs, 

PCs or works tations. Pin , it boas ts a powerful RJSC 

processor and tru1• Adobe® Pos tSc ript" Level 2. Sprcad

sized bleeds? Reprint quulity comps? Pre-film proofing 

right at yo ur des k? \'\1clcome Lo preproduction hea ven. 

o h e ad down lo yo ur n eare ·t 

Tektronix dca lp1· lo sec for your

self. And by th e way, our guess is 

th at the one 011 the bottom is our 

print. WHI , th en again .. . Tektronix 
/ 



want to listen to the text of a Dow Jones re Applied Voice Technology, delivering 
port." Developers are building systems to GUI control of the voice mailbox was an 
support help desk, event registration , hu obvious way to enhance their products. 
man resources benefit selection, and sales Expensive, fixed-function voice-mail sys 
support applications, according to Phone tems like AT&T's Audix are now being 
Notes product manager Loretta Jones. challenged by more flexible, PC-based 

In some cases, computer telephony ap third-party systems, not only for reasons of 
plications are so strategic that people won't cost, but because the new systems can do 
even discuss them. "We're continually sw· some very interesting and powerful things. 
prised by the vision

ary ideas integrators Customer service 

can become unsupportable in a distributed 
environment. "lf I have my E-mail and 
voice-mail systems tied together in Chi
cago," asks King, "and Chicago connects 
to New York on the corporate WAN, how 
do I replicate the voice functionality over 
in New York?" It can be done, counters 
Bob Greco, vice president of product de
velopment for Active Voice, and it has 

to be, because even 
when voice and mes
sage stores consoli 

Bob Edgar, president Federal Express !Memphis, TN) has installed voice-response date locally , there 
come up with," says 

of Parity Software systems in its call centers. Customers remains the hard 
Deve lopment (San problem of distri can call an 800 number over an ISDN con-
Francisco, CA) and bution. 
author of PC-Based nection. Using ANI !automatic number 

Voice Processing identification!, the SYStem routes the Anywhere, Anytime 
(Flatiron Publishing, call to an agent and automatically Phones achieve a 
1994). Edgar de

I 
kind of invi sibility. displays the appropriate infonnation 

sc1ibes Parity 's VOS They melt into the 
Development System on the agent's computer. The customer woodwork. You use 
as "the Clipper of can also choose automated voice re- phones unconscious
voice," a common sponse to get the status of a package, ly (unlike PCs), and 

language for <level- shipping rates, or pickup schedules. while that's a great 
opers of turnkey 

voice-based systems. 

Edgar won't say what kinds of applica

tions Parity's best customers are building: 

"They trust me not to give away their com

petitive advantage." 


Unified Messaging 
An application of computer telephony that 
will grab virtually everyone's attention is 
unified voice, fax , and E-mail messaging. 
Everyone would like to be ab le to ran
domly access these different message types 
from a single inbox . Some solutions are 
here today . Applied Voice Technology' s 
CallXPress3 Desktop presents voice and 
fax messages in a single inbox , with fu
ture support planned for E-mail. The same 
holds true for Active Voice 's TeLANophy 
(ViewMail and the forthcoming E-Mail 
Notify/Delivery). Centigram Communi
cations also plans to integrate E-mail into 
future releases of its OneView. For now, 
One View handles voice and fax in a single 
inbox and lets you combine the two in 
compound messages, according to Ben 
Tang, man age r of product marketing. 
Centigram's TextMemo lets you listen to 
your E-mail over the phone. VMX (now 
the Octel Client Server Software Division) 
unifies voice and E-mail today ; its VMX
mail puts voice mail directly into Microsoft 
Mail and cc:Mail (and soon Lotus Notes) 
inboxes. 

While th ese first implementations of 
unified messaging are intriguing, most ob
servers agree that truly robust so lutions 
are yet to come. For voice- and call-pro
cessing vendors such as Active Voice and 

96 DYTE JULY 1994 

When you play a voice message, for ex
ample, you're likely to want to reply. Ac
tive Voice ' s TeLANophy initiates the re
turn call with a mouse-click. A caller who 
transmits a fax may be prompted by the 
voice server, Repartee, to attach voice an
notations to the fax. Repartee also sup
ports dynamic , real-time message han
dling. "Suppose you call me at 1 p.m.," 
says Active Voice's Rod Kuhn , "and I' m 
expecting an important call from my boss 
around the same time. With ViewCall (due 
in the third quarter), I can be alerted that 
my boss is holding for me at the auto
attendant while I'm talking to you. If mul
tiple calls are stacked up there, I can view 
them and choose which to connect to. " 
Voice servers wielding a combination of 
call-control , IVR, and voice-mail tech
nologies are increasingly able to add in
telligence to the basic switching provided 
by the PBX. That's a fascinating develop
ment, with far-reaching implications, but it 
doesn't in itself lead to the unification of 
voice mail and E-mail. 

Dennis King, executive vice president of 
market development at Applied Voice 
Technology, believes the future of unified 
messagi ng lies with messaging engines 
such as those forthcoming from Lotus (Lo
tus Communications Server) and Microsoft 
(Enterprise Messaging Server), built to 
handle large binary objects as well as text. 
To integrate voice and E-mail today, you 
have to cross-reference separate message 
stores. These links , which can be fragile 
enough to maintain in a single location , 

CHruss?OLLE• <> •,.. thing for most peo
ple, it's a problem for 

those pushing computer telephony. Harry 
Newton, publisher of Computer Telepho
ny and Teleconnect magazines and pro
moter of the annual Computer Telephony 
show in Dallas, likes to point out that with 
99 percent of the world's phones, you can't 
even backspace to correct a miskeyed en
try. What's even more amazing is that the 
average computer user never thinks to 
complain about the lack of a feature that, if 
missing from a software application, would 
raise instant howls of protest. 

Computers can help phones become 
much smarter than they are now, in ways 
that both subtly and dramatically change 
how we live and work. The rate-limiting 
factor isn ' t technology, but imagination. 
Because people don't see phones for what 
they really are-ubiquitous, user-friend
ly terminals that connect anywhere, any
time-it's hard to envision computer tele
phony applications, and harder still to 
cost-justify them. 

"It 's great to have Harry Newton out 
there evangelizi ng," says Paul Kulas, "but 
he' s the only one who's making money. 
It's tough to sell a bean counter on intan
gibles. They say ' that's really neat.' They 
don ' t ask ' how much is it?' "That's a 
healthy skepticism. It can change quickly 
into technology lust, though, as more ear
ly adopters demonstrate real competitive 
advantages.• 

Jon Udell is a BYTE senior technical editor at 
large. You can contact him 011 the Internet or BIX 
arjude/l@bix.com. 

mailto:arjude/l@bix.com


Millions of people connect with Adaptec'" 

ISA-to-SCSI host adapters fo r one reason. 

TI1ey work. Why? They're tested with over 

two hundred ha rd wa re and softwa re 

products. Eleven operating systems. And , 

in PCs from Acer 

to Zeos. In fact, 

before most SCSI 

peripheral ven

dors ship their 

products, they test them with our AHA~-l 540. 

Its bus mastering capabi lities Ad•ptL-c' 

give you top performance in multi- ~ 
k . . t l"k ti IOwaretas 1ng en v1 ro nme n s, 1 e l e """"''" 

upcoming Windows 4.0. And, with buil t-in 

SCSISe/ect" software, installi.ng and config

uring peripherals takes just minutes. 

For users that are only interested in 

single-tas king Windows environments, 

our AHA-1520 is a lower cost option. And 

it still deli vers Fas t SCSI performance and 

supports all major operating systems. 

Whichever host adapter is right fo r you, 

you' U enjoy the quality, reliabili ty and com

patibili ty provided by al.I Adaptec IOware" 

solutions. Call Adaptec today at 1-800-934-2766. 

And get on the world's most popular ISA bus. 

~<=Dadapted 

1/ 0. NOW MORE IMPORTANT TH AN EVER. 

Circ le 61 on Inquiry Card. 
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EXPERTS NAME THE ZEOS PANTERA #1 
I I i R PfcOmiiiiiliiii "Rocket fast performance and a
j It. ~ great price make this our favorite Pen
iafsl l tiurn of the lot," PC/Computing said.IHmI Top computer experts at five 

I 
.,,.rn.1••• May.... leading publications agree that the 

Windows· ZEOS Pantera is the best Pentium
. processor based system available. 

IC The ZEOS Pantera has earned: 
• PC Magazine Editors' Choice 

1994 1 04 ,.,.. '- (April 12, 1994)• 

• Computer Shopper "top choice" (April 1994) 
• PC/Computing BEST (May 1994) 
• PC World Best Buy Oune 1994) 
• Windows Sources Experts' Pick Oune 1994). 

These prestigi
ous awards all add 
up to one thing
ZEOS computers 
are your #1choice. 

Don't settle for 
less.The ZEOS Pan
tera has it all. PC/ 
Computing concurs: 
"Hot performance, 
room for expand
ability, and a low 
price make this sys
tem our top choice." 

POWER 
BEYOND 
POWER 

'~t the top is the 
new ZEOS Pantera
66, a Pentium-66 
that recorded the 
fastest benchmark 
results ever to come out of the PC World Test Center," 
reported PC World. 

PC Magazine said: "ZEOS Pantera-66 combines quality 
features, good price,and high performance.... A consistently 
above-average performer on all our benchmark tests .... " 

The ZEOS Pantera received the highest marks on many 
benchmark tests including the Graphics WinMark and Disk 
WinMark tests run by PC Magazine. Its Disk WinMark 
surpassed the next closest competitor by 35 percent! 

What makes the Pantera fly at supersonic speeds? A 
ZEOS designed motherboard with exceptional features 
such as a hot new integrated PCI Local Bus IDE Controller 

S®Pantera: 

Simply Can't 


(supporting up to four IDE devices) that, as PC Magazine 
said, "pushes disk access into new territory.'' 

PENTIUM & 486 PANTERAS 
Even better, we now incorporate the latest award-winning 

Pantera technology (including PCD to our 486 PCs. The 
new 486 Panteras are the 486 answer to both the value
minded and power-hungry user. There's a package right 
for you, or we'll custom configure one to your exact needs! 

The expanded Pantera line includes more processors
from a 486SX-25 to a DX4-100 all the way to a Pentium-90! 
These new, improved and even more affordable systems 
feature local bus IDE hard drives from 214MB to lGB; 
memory from 4MB to 24MB; a new 64-bit video 
controller; 3 PCI slots (one contains our PCI 
local bus video card) in addition to 5 ISA slots; 
and on-board Fast SCSI-2 optioIL And all Pantera R 
systems are 100%compatible with every major It runs with 

Net Warenetwork operating system on the market. 

ALL THE EXTRAS 
INCLUDED 

The best news: We 
give you all this at a 
marvelous price. 
There's no doubt about 
it. PC/Computing 
said: "We suggest you 
spend your money 
on this machine- it 
offers the best value 
of any system we 
tested." Windows 
Sources agrees: 
"ZEOS Pantera 
offers the best 
performance for 
the price." 

The value 
doesn't stop with your purchase. You get the best service 
and support in the business. In fact , ZEOS has 
won more PC Magazine Readers' Choice for 
Service & Reliability awards than any other 
company- five in all. We were the first to pro
vide 24-hour toll-free technical support-every day! 

ZEOS offers you all this and more. It's easy to see why 
the Pantera is the "number one power desktop Best Buy." It's 
the Editors' Choice. Make it your choice. As PC/ Computing 
said, "there's no doubt which machine you should choose: 
ZEOS's Pantera ... this is a deal you simply can't pass up." 
Call your ZEOS Systems Consultant now at 800-554-5226. 
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Pass Up:' -Pc1Cbmputing BEST, May1994 

. . . .. 

486SX-33 
486DX-33 
486DX2-66 
DX4-100 
PENTIUM-66 
PENTIUM-90 
More processors 
available. Call for details. 

STANDARD WITH 
EVERYZEOS 
PANTERA"' SYSTEM 

• Genuine Intel 

.... 
- Processor. 

1j~ • PCI local buse·de colorgraphics 
H'SI card upgradable 
I\ to2MB. 

......,_ •Two high-speed 
serial po1ts and 

one enhanced parallel port. 
• Three PCI slots and five 

lSAslots. 
• Optional on-board Fast 

SCSI-2 socket. 
• Flash BIOS. 
• 200 watt power supply with 

built-in surge suppressor. 
Switdiable between ll5/230V 

• ZEOS 101-key space-saving 
keyboard. 

• FCC Certified Class B; 
UL Listed. 

• Complete ZEOS Customer 
Satisfaction Package. 

PENTIUM EXTRAS: 
• RAM expandable to 192MB. 
• Integrated business audio. 

486 EXTRAS: 
• RAM expandable to 128MB. 
• EPA Energy Star compliant. 

PACKAGE 1 

$1495 Lease $63/mo. 

$1645 Lease $60/mo. 

$1795 Lease $65/mo. 

$2095 Lease Sm/mo. 

$2395 Lease $87I mo. 

$2595 Lease $94/mo. 

• 4MBRAM 
• 214MB local bus IDE 

hard drive w/32K cache 
• 3.5" l.44MB 

floppy drive 
• 64-bit Windows-accel

erated PC! local bus 
SVGA color graphics 
card with lMB RAM 

• ZEOS 14" 1024 x 768 
non-interlaced SVGA 
color monitor, .28mm 
dot pitch 

• Six-bay desktop case 
with two cooling fans 

• MS-DOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 

PACKAGE 2 

$1795 Lease$65/mo. 

$1945 Lease $7U/mo. 

$2095 Lease $/U/mo. 

$2395 Lease $87I mo. 

$2695 Lease~/mo. 

$2895 Lease $105/mo. 

• SMBRAM 
• 426MB local bus IDE 

hard drive w/128K cache 
• 2X CD-ROM drive, 

3.5" l.44MB floppy 
• 64-bit Windows-accel

erated PC! local bus 
SVGA color gral)fics 
card with lMB AM 

• ZEOS 14" 1024 x 768 
non-interlaced SVGA 
color monitor; .28mm 
dot pitch 

• Si><-bay desktop case 
with two cooling fans 

• MS-DOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 

PACKAGE 3 PACKAGE 4 

$2195 Lease$71/mo. $2795 Lease$101/mo. 

$2345 Lease $8.5/mo. $2945 Lease$107/mo. 

$2495 Lease$90/mo. $3095 Lease$10'2/mo. 

$2795 Lease$101/mo. $3395 Lease$112/mo. 

$3095 Lease$1CY2/mo. $3695 Lease$122/mo. 

$3295 Lease $109/mo. $3895 Lease$129/mo. 

• 16MBRAM • 24MBRAM 
• 528MB local bus IDE • lGB local bus IDE 

hard drive w/256K cache hard drive w/256K cache 
• 2X CD-ROM drive, • 2X CD-ROM drive, 

3.5" l.44MB floppy 3.5" l.44MB floppy 
• 64-bit Windows-accel- • 64-bit Windows-accel

erated PC! local bus erated PC! local bus 
SVGA color graphics SVGA color graphics 
ci!rcl with l MB RAM card with lMB RAM 

• ZEOS 14" 1024 x 768 • ZEOS 14" 1024 x 768 
non·interlaced SVGA non-interlaced SVGA 
color monitor, .28mm color monitor, .28mm 
dot pitch dot pitch 

• Six-bay desktop case • Si><-bay desktop case 
with two cooling fans with two cooling fans 

• MS-DOS 6.2, Windows • MS-DOS 6.2, WindO'A'S 
for Vlbrkgroups 3.11, for 1Abrkgroups 3.11, 
Microsoft Mouse Microsoft Mouse 

• Choice of Lotus • Choice of Lotus 
Windows application Windows application 

FAVORITE OPTIONS 

528MB TO lGB HDD UPGRADE .............. $395 
lMB TO 2MB VIDEO RAM UPGRADE .. ... ... .... $59 
DIAMOND STEALTH 64/PCI VIDEO 
CARD WITH 2MB VRAM ........................ ..... $249 

ZEOS 15" MONITOR UPGRADE 
SVGA NI, 1024 x 768, flat screen .......... .. ....... .. .... $95 
ZEOS 17" MONITOR UPGRADE 
SVGA NI, 1280x 1024....... ................................ $495 
ADAPTEC 6360 SCSI CONTROLLER CHIP 
For on-board SCSI. Includes drivers .............. .... ... $49 
14.4 BPS V.32 BIS MODEM 
WITH 14.4 BPS SEND/RECEIVE FAX ....... ... $139 

96/48/24 V.42 BIS 
SEND/RECEIVE FAX MODEM......................... $49 
INTERNAL TAPE BACKUP 
80 to 250MB (with compression), 

includes backup software .......... ........ .. ........ ... .... $159 

10-BAY VERTICAL CASE ....... .. ..... .... .... ...... .. $95 
MULTIMEDIA UPGRADE 
16-bit sound card. Stereo speakers ............. .. ...... $148 
LOTUS SMARTSUITE UPGRADE 
Five Windows applications in one box! ........ ..... .. $299 

Many other affordable upgrades 

and options available. Call for details! 


Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Government: CALL NOW TOLL FREE ~ 800-245-2449, Outside U.S. and Canada: 612-362-1212. Purchase Orders, 
MasterCard, VISA, Am Ex, Discover, Z.Card7COD and affordable leasing 
programs. Open 24 Hours a Day, 365 Days a Year! 800-554-5226 ~ 
Purtins< anlcrs ore subject to •P1>M•L Business 1=ing programs 3'<tilable. Lease pcices based on a 36·month lease: lll:'I purth.'l!IC option All prk:eo. spocif>e:>tior.s and 3\<tilabiHtr an: subject to ch.-mge withoot no<ic:.>: call to ronlirm ti...., 
and ~=ty dei.iil!. Priers do no< in::IOOe shippi11t The Energy Star emblem 00.S no< represent rn\ endor""'1Cl1t cl "'1}' prodoct or S<ntt All prodocts ond company n:unes :ire tradenwks or registered tr.wl<.'tl<.nc. cl tlri- resp<Cth~ 
holdcN. lrJel Inside and I>ntium ore trndemarla d. lnt<I CorporaOOn. ZEOS is a registered tr.ldemarl<; z.caro and Computers iw.·! .... ref{istered seniccmari<s: Pantera is a traden•iric d. ZEOS lmemational Ltd. O l~l ZEOS International 
Ltd.. 1301Indusuial Blvd.. Minneapolis. MN 5.5413 USA. ZEOS isa publicly traded rompany <NASQ.\Q symbol: ZEOS• PAN·BYT·9407 

Circle 143 on Inquiry Card. 
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Well-engineered work-flow and workgroup application 

SCOTT WALLACE 
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W ork flow is a topic that increas
ingly captures the anent ion of tech

nologists and operations people alike. This 
growing interest in work flow is an ac
knowledgment that whjle the primary plat
form for contemporary computing is the in
dividual" desktop, a group usuall y gets 
work done, not someone working alone. 

fn most organizations today, groups are 
supported by an often eclectic combination 
of leading-edge and ancient serv ices. Couri
ers. po tal delivery, and phone and fax com
munications are mixed with LANs and 
desktop computers supporting applications 
ranging from E-mail and office productiv
ity . uites through work-flow and document 
management to desktop videoconferenc
ing and intelligent in fo rmation-gathering 
agents (see the figure "Workgroup Support 
Applications") . The goal of each is to sup
por1 the detailed and diverse fl ow of infor
mation and serv ices throughout working 
groups within and across enterprises. 

At the core of these working groups
and of al I groupware, for that matter- is a 
model, implicit or explicit , of the work
ings of the group. Effective use of any kind 
of group- upport service requires a clear. 
unambiguous understanding of what the 
group is trying to do and how it goes about 
doing that. And tools that analyze and doc
ument the group's purposes. processes. 
interactions, and information needs are 
critica l to developing an explicit under
standing and a model of work and its flo w. 

BPA and Reengineering 
In most organizations BPA (business pro
cess analysis) and modeling tools have been 
introduced either through work-flow ap
plications or reengineering initiatives. His
torically, work-flow vendors were pioneers 
in routing electronic objects around the of
fice, and many have built on their experi
ence to develop strong process-analysis and 

Know Your Work-Flow 
Tools 
Four classes of tools 
support work-flow analysis 
and modeling.•••• •103 
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Workgroup Support Applications 

modeling offerings. 
Reengineering---0ften associat

ed with work-Oow implementa
tions- is al so driving interest in 
process analysi and modeling. A 
recent survey of Business Week 
600 companie howed that re
engineering is on the corporate lT 
(information technology) agenda 
and that process-modeling tool s 
are playing a critica l role in fo 
cusing reengineering efforts and 
making them effective. Many or
ganizations reengineer without 
using process-analys is tools, but 
adding process modeling to the Process analysis and modeling are atthe core of a wide variety of 

workgroup support applications. 
reengineering effort nearly doubles 
the probability of success (sec Thornton 
May's " Know Your Work-Flow Tools"). 

Rcengineering initiatives, wh ile often 
driven by new systems or functions. must 
effecti ve ly leverage old equ ipment and 
software investments and legacy skill et . 
(Meichun Hsu and Mike Howard address 
work-flow-legacy integration in "Work
Flow and Legacy Systems.'') In many en
terprises, contemporary analysis and mod
eling tools provide a bridge between the 
old and the new , supporting effort s to 
reengineer legacy systems with new GU I
based software running on relatively open 
Un ix, DOS. and Windows platforms. This 
happy coincidence means that legacy tools 
are not necessary to reengineer legacy sys
tems and that programming and support 
staff can gain experience with desktop op
erating environments as they maintain and 
link legacy systems to newer applications. 

New Tools, New Benefits 
Newer, more graph ics-oriented BPA tools 
help to smooth gaps between applications 
by supporting the capture, depiction , and 
detailed modeling of these relationships. 
Indeed, process repositories that describe in 

comprehensive operatiomil rc1ms 
the interaction of process. data, 

Work-Flow and Legacy 	 and system elements are rapidly 
Systems 	 becoming one of the most im

portant information assets of an Systems optimized for 
enterprise. These process repostransaction processing need work 
itories are today at least as critical flow, too.••••••• 109 
to effective return on IT resources 
as data repositories were in data
base development effort s. Some 
would argue that work-flow and 
reengineering initiatives are more 
instrumental to increasing pro
ductivity than modernized data 
repo ·itories. 

All thi s may so und susp i

cious ly li ke rhe kind of talk one heard five 
years ago concerning upperCASE tools. 
The difference is that, today, process-analy
sis and mode ling tools support the kind of 
interprocess and cross-operations analysis 
and modeling that was missing before. Pro
cess has become a first-class citizen, rather 
than a second-class cousin to data. 

New Experiences 
What about organi zations using these new 
tools; arc they finding tangible improve
ments in their analysis and modeling and in 
the systems that result? The answer is yes; 
they are al so finding that such sys tems 
cannot be eng ineered in a glass house. To 
generate appropriate and robust systems, 
analysis must be guided by the detail s of 
dai ly operations and the hands of business 
managers, not IT managers. Systems anal
ysis disciplines alone cannot ensure suc
cess, in part because many of the obstacles 
to success are to be found in business op
erations, not in the IT department or the 
systems it deve lops or support s. 

Many enterpri ses are concluding that 
leadership of work-flow and rccnginccr
ing initi at ives, and the analysis and plan
ning that is found earl y in such efforts. 
must come at least as much from line man
agement as from IT. Contemporary mod
eling tools. in contrast to earlier analy is 
and CASE products, offer sufficient user
friendl iness that opera tions managers , 
rather than systems analysts or IT pro fes 
sional s, can take advantage of them. As a 
result , more process-related informati on 
is captured and accurately modeled, and 
the resulting applications and systems more 
effectively serve the organization. • 

Seo/I Wallace is a BYTE tech11ical editor. You ('{Ill 

reach him 011 the /ntcmet or BIX at swal/ace@ 
hix.com. 
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n 	 Macintosh and Windows support on the same network or via 
modem without costly file servers 

IIhat's remarkable about FirstC!ass? What other 
communication software lets your PC and Mac users 

n Easily accommodates more than a hundred simultaneous
share your ethernet network without a fi le server.. . or sessions, 20 of which may be modem connections without 

third-party communications software 
rt Connectivity via network or modem to other FirstClass 

dial in via modem with the same client software 
they normally use? Add to this our integrated 

servers or other manufacturers' mail systemsgroup communication, comprehensive security 
a 	 Remote or local administration via the normal 

features, simple installation and robust server. FirstClass client 
a Messages with multiple fonts . styles and colors & unlim

FirstClass Lotus Notes QuickMail MS Mail ited file attachments 

a Simultaneous multiple uploads & downloads
Conferencing? y y Pseudo 

Cross-Pladorm Chatting? Optional
y O 	 Optional gateways to the Internet with full Usenet 

newsgroup sending & receivingFully Customizable Interface? y y 
Attachments? Unlimited 40 16 Unlimited ° Fax gateway for individual or broadcast faxing and 
Coples of Sent Mail? y y more! 
Full Message History? y Pseudo Pseudo 

DEALER & CONSULTANT INQUIRIES NOW WELCOME! BBS Functions? y 
Circle 157 on Inquiry Card . Modems Per Server? Up to 22 a 


Restrict Any Feature? y y 

Internet Usenet Gateway? Optional 
 1iTI~E!!~rm~JD;~;
10 Users $690 Minimum $4950 $599 $695 

F;o'1i0..tt C1'6'-l,.JSoi'..An:1r< M~,_-..o 'wuO.m<i t ~~ofSoMrct>c.. NOft'S"1~1:....,11Wlm¥'\oll.Ol\1~1CorpotXlO"- ~lStr..-~fnl:r\lncJG 

Solrw.-Lnitllll.l MSIYl'"~.;;ilt~-' l lr.lil""'"ol~Corporx;or. Mxlnl:o1!'111 1 r~tnc:.-nriclNlPe~er. Pnirn.,.•a.... RJU'l1'lldrwu1 Fn:Ctmwu~.cl l\tllelJ9i'9J "-ofl'f"TL Phone: 416-299-4723 




KNOW YOUR WORK-FLOW TOOLS 

Analysis and modeling tools for work flow come in a wide range of capabilities and prices 

THORNTON A. MAY 

W ork flow is fas t becoming the 
glue that binds segmented client/ 

server computer applications into a con
tinuum of processes capable of upport
ing group work. What's most critical in 
making thi s work is providing the right 
support at the ri g ht time s in the right 
places . Here, effective use of process
analysis and modeling tools could be the 
difference between a successful work-flow 
implementation and a disaster. Whether 
the goal is to reengineer operations, to add 
work flow to existing applications, or to 
lay the foundation for groupware applica
tions, process-modeling tools provide a 
variety of support funct ions. 

Analysis and modeling tools C<Ul be bro
ken into fo ur basic classes . Fi rst, at the 
low end are diagramming or drawing tools 
th at he lp you depict work flows and link 
text descriptions of work processes to the 
drawings. Next come traditiona l work
flow too ls that analyze and model using a 
variety of process templates and routing 
rules. Then. more sophisticated CASE and 
industrial-engineering software provides 
analys is and modeling support for systems 
designers and engineers skilled in the tools 
and their underlyi ng methodologies. Fi
nally, "religious" tools are simi lar to the 
CASE c lass of tool, but you have to buy 
into a conceptual framework for tool ap
plication and use. 

Work-fl ow tools he lp break apart ex ist
ing business processes and depict the in
dividual processes using " maps" or other 
graphical aids. ext, they provide run-time 
stat isti cs on processes and the resources 
the processes use. In other words , these 
tools help quantify productivity and qual
ity for each connected user. 

Modeling tools also help you develop 
new processes and provide a means of 
simulat ing the new processes and under
standing the operational and technica l im
plications of each revised process. Finally, 
process-analysis and modeling tools let 
you see how new proce ses fit wi th o lder 
processes , app li cations, and platforms. 

co111in11ed 
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Classes of Process-Modeling Tools 

Mainstream 
work-flow tools 

Code $518 mllllon 
generation 

Lifestyle 

tools 


$102mlllion 


Electronlc 

pencils 
 Religious$82 mllllon tools 

$315 million 
No 

lin~age 

Use h oul ol the box Extensive tool-specific 
expertise required 

Main stay (Cama rillo , CA ) and 
FlowChaning 3 from Patton & Pat
ton (Morgan Hill , CA). Featurewise, 
most electronic-pencil packages are 
similar. People tend to choose the 
ones that bes t fit their preferred 
method of drawing. 

Mainstream Work-Flow Tools 
FileNet, IBM, Sigma Imagi ng Sys
tems. and Wang li ved through the 
ear ly days of process modeling 
when the only way people could 
purchase proven work-flow engines 
was to buy a total electronic-imag
ing package. Then, image digitiza
tion and manipulation were consid
ered the more va luable aspects of 
the packages. These vendors fought 

baggage, and never let the total life cycle 
cost (i.e., mai ntainability and ex pandabil
ity) get far out of sight. The DEC offer
ing lets you customize the flow of in for
mation among database, spreadsheet, word 
processing, E-mail , and graphics applica
tions. The LinkWorks app lication inte
grati on fra mework support s Microsoft 
Windows, Macintosh, OS/2, and Moti f 
clients; DEC OS F/I , OpenYMS , SCO 
Uni x, Ultrix , Hew lett-Packard HP/UX, 
and IBM AIX servers; TCP/IP and DEC
net network protocols; and relational data
bases including lnformix, Ingres, Oracle, 
and DEC' s Rdb. 

The Bank of Montreal in Toronto, On
tario, recently implemented a \VOrk-flow 
environment fo r its credit applications 
using LinkWorks. The first priority of the 
project was to organize in formation around 
corporate client relationsh ips. The second 
priority was to stan delive1ing informa
tion in a more timely manner directly to 
people who needed it. LinkWorks became 
the technological glue fo r the project. ft 
gave the project a unifi ed and centrally 
managed, multiu er system environment. 

The prototype system involved 25 users 
in Toronto. All desktop applications are 
run off of a ove ll Net Ware server. Con
nectivity is provided via token-ring con
necti ons on each floor with an Ethernet 
backbone tying the floor-LANs together. 
The post prototype rollout involved linking 
Chicago operations with users in Toronto 
by means of a 128-Kbps line. 

co111i1111ed 

Work-flow tools differ widely in tenns of ease of use, 
functionality, and popularity. Each class is represented 
proportionally according to Its 1993 sales revenue. 

Ideall y, these tools will support the devel
opment of prototype applications that can 
be sca led into production. The problem is 
that it is not a simple matter to design ea ·
ily mastered tools that enable you to take 
the abstract concept of empowerment and 
focus it on a specific work environment 
and the processe within. 

Electronic Pencils 
Diagramming or drawing tools. sometimes 
called electronic pencils, are products de
signed to support the drawing of "as is" 
and "shou ld be" pictures of the processes 
and work flow s. These products require 
few speciali zed user skills and in most 
cases, are not nearly as full-featured and 
functional as the technologies that systems 
analysts and design professionals typical
ly use. 

Consulting firms that practice reengi
neering are heavy consumers of electron
ic-pencil products, which are used behind 
the scenes to render the whiteboard scrib
blings "pretty enough" for presentation to 
senior mimagement. As such, much of their 
value is cosmetic in nature. A number of 
interna l reengineering departments use 
electronic pencils to graphically enhance 
their drawi ngs of processes and work 
flows. This market subsegment is charac
terized by "shrink-wrap" pricing, typical
ly $99 to $350. 

HavenTree Software ' s (Kingston, On
tario, Canada) EasyFlow for Macintosh 
and Ea yFlow for DOS are popular elec
u·onic-pencil packages. HavenTree plans to 
release a Windows version thi summer. 

the architectural battle a they struggled to 
unbundle expensive (and frequemly un
wanted) opti ca l functionality (e.g ., opti
ca l jukeboxes, scanners, and so on) from 
work flo w. 

In the near future, work flow wi ll be 
unbundled from process-modeling utili 
ties , enabling customers to mi x and match 
function s and products. The work-flow 
tools market is characterized by ve ndor
specific channel strategies wi th auracti ve 
high-volume, per-seat pricing go ing to 
high-impact reference accou nts. 

DEC's (Maynard, MA) Link Works de
fines the new age of work-flow software. 
It was designed with multiple use rs in 
mind, didn ' t arrive wi th a lot of legacy 

Other exam ples include lacflow from EasyFlow from HavenTree Software allows you to draw flowcharts of processes and work flows. 
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STATISTICA/W·· (for Windows) Complete Statistical Sys
tem Y.ith thousands of on-screen customizable, presentation-quality 
graphs fully integrated \\ith all procedures • Complete Wrndows 3.1 
suppon, DDE, OLE, IT-fonts, multiple toolbars, right mouse button 
suppon • Unlimited numbers of data-, results-, and graph-windows 
• Inter-\\indow 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 graphs In a single system; 
comprehensive implementations of: E.xploratory techniques; multi
way tables \\ith banners (presentation-quality repons); nonpara
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logiVprobit; general A.l>iCOVAIMANCOVA; step
\\ise discriminant analysis; log-linear analysis; factor analysis; clus
ter analysis; multidimensional scaling; canonical correlation; item 
analy'Sis/reliability; survival analysis; time series modeling; forecast
ing; lags analysis;quality control; process analysis; experimental de
sign (with Taguchi); and much more • Manuals \\ith comprehen
sive introductions to each procedure and examples • Hypertext
based Stats Advisor expen system • E.xtensive data management fa
cilities (spreadsheet \\ilh long formulas, block operations, ad
vanced Clipboard suppon, OOE hot links, relational merge, data 
verification, powerful programming language) • Batch command 
language and macros also supponed, "rum-key system" options • 
All output displayed in Scrollsheets'" (dynamic, customizable, pres
entation-quality tables with toolbars, pop-up \\indows, and instant 
2D, 3D and multiple graphs) • E.xtremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) • Megafile Manager \\ilh up to 32,000 variables (8 Mb) 
per record • Unlimited size of files; CA1ended ("quadruple") preci
sion; unmatched speed • Exchanges data and graphs with other ap
plications via ODE or an extensive selection of file import/expon fa
cilities • Hundreds of types of graphs, inclu<llng categorized multi
ple 2D and 30 graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs • Facilities to custom design new graphs and add 
them permanently to menu • On-screen graph customization with 
advanced dra\\ing 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 • Extensive selection of tools for graphlcal exploration 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 
STATISflCA/W • Price $495. 

STATISTICA/DOS"' (for DOS) ASTATISTICA/w-compat
ible data analysis system • Price $795. 

Quick STATISTICA/DOS'" (for DOS) Asubset of STA
TISflCA/oos statistics and graphics • Price $295. 

Domestic sh/h $10 per product; 14-daymoney back guarantee. 
Clrcle 1 32 on Inquiry Card. 

H statSoft™ 
STATISTICA/Moc"' (for Macintosh) A STATISTICN'\V-compatible, 
comprehensil-e data ~Is and graphics System designed for the Macintosh • 
lar8c selection of S121isdcal methods fully lniegr:ued "ith presenllllioo-quality 
graphics (tncl. EDA, multlplots, a 1'ide selection of interactil-ely rowable 3D 

23 25 E. 13th St. • TulH, OK 741 04 • (9 18) 583-4149 
Fax: (918) 583-4376 

Overseas OHien: SlatSott or Eu1ope (HambJrg, FAG). ph: 040/4200347, lax: 
040/4911 310: S1atSoH UK (London. UK), pll: 0462rU!2822, lax: 046214$2855: Sta1SoH 
Pacific (Melbourne, AustraRa), pf\: (03) 663 6580. lax: (03) 683 6111: StatSon Canada· 

graphs; MacDraw-st)ie tools) • Unlimited sire of files • Full suppon for~ 
7, Ind. "Publish and Subsaibc" • Price $695. 

Quick STATISTICA/Mac'" (for Macintosh) A subset ofSTATIS
TICA/Mac: a comprehensive selection of basic SWlstics and the full graphics ca
pabllltles of STAIISTICA/l.w: • Price $395. 

CCO (Ontario). ph: 905-849-0737. lax: 905-8"9-0918. S1a1SoH Franco (Paris ). pn: ( I) 45 66 97 ()(), lax: (1) 45 66 06 51 : AvaJlablo lrom other Authorlzed Representatives WO<l<IMde: SW«len: Alradem!Data Scientific AB p/I: 0111· 
210035, lax: 018·210039; Finland: Statcoo Oy ph: 24·334678. tax: 24-333867, Belgium: Texma Newtech 10 61 16 28; South Alrica: Osiris Technbll Systems 12-663-4500; Japa11 {Macinlosh): Three's COmpany, Inc.. 03-3no- 7600; 
Japan (Windows): Design Technologles, Inc., 03-36o"'7·11 IO. 

Sta1Sott. STATISTICA/Mac, Quick STATISTICAIMl'lc, STATISTICA/w, Quick STATISTIC.AJw, and Scroltaheet are ltademartts ol StatSoft, Inc.; Maclotoxh, Mac II~ E.11~ and MacDraw are trademarks of lhelt respective compariles. 



State of the Art Know Your Work-FlowTools 


DEC AND WANG PUT IT ALL TOGETHER 
DEC (Maynard, MA) has assembled a suite of work-flow, modeling, and 
groupware products that astutely address the needs of organizations going 
forward with reengineering and work-flow Initiatives. Tile process modeling 
part of the product line is DECmodel, a slick piece of modeling code that 
tracks process-related activities across multiple dimensions, including 
cost, time, transactions, or whatever the business unit manager wants 
to monitor. An interesting feature allows you to look at the process from mul
tiple perspectives (e.g., from that of a senior manager, a middle manager, 

create a translator for any process-modeling package. RFM's product man
ager estimates that on average, It takes about 30 to 60 days for DEC 
staff to do a translation from scratch. 

Wang Makes It Open 
Wang Laboratories (Lowell, MA) Is aware of the importance of letting cus
tomers select and integrate the components they want. Wang's Open/work 

flow allows organizations to create and manage work-flow 
or a technician). procedures. It lets you organize, automate, manage, 

The product allows the modeler to test, verify, and fully Integrate work processes with new or ex
and validate ideas for improving business opera isting PC, LAN, Unix, and legacy applications. Wang 
tions. answers •what-if' questions on the work pro links a worfd-<:lass front-end modeling capability with some 
cess being mapped, builds working simulations, powerful tools for people who actually build systems. 
and runs on stanctard MS-DO&<:ompatible PCs or laptops un Tools from Wang such as Open/ image Custom Controls for Mi· 
der Windows 3.1. Perhaps most noteworthy about DECmodel crosoft's Visual Basic product provide easy, loW-<:ost, interactive 
is that you can use it as a stand-alone modeling aid or link it with 
a new product from DEC, code-named RFM (Reliable Flow Manager), which 
actually generates code. At the time of th is writing, RFM just emerged 
from external field tests. The product has already been incorporated into 
the RAELS (Rapid Access Electronic Library System), an integrated document 
management system that Loral Space and Range Systems designed. 

RFM separates processes f1om applicatlons that are separated from data, 
Which are then separated fromorganizational issues and considerations. 
RFM takes a graphical view of the business and, in real time, converts 
that view to a script language that Is uploaded to the server. Early instal
lations have used OSF/1 on DEC Alpha machines. The originating graphi
cal view does not have to be created on DEC's DECmodel product. You can 

The current client architecture is based 
on Windows 3. 1, DOS 6.2, and Intel-based 
PCs (with 12 MB of memory) connected to 
token-ring LANs. Each workstation sup
ports the ne twork protocols requi red to 
connect to the NetWare-based servers 
(IPX), as we ll as the LinkWorks and 
Sybase servers (via TCP/IP). This protocol 
coexistence relied on the standard Novell 
environment using ODI (Open Data-Link 
Interface) software drivers as well as No
vell 's LAN Workplace for DOS 4. 1 for 
TCP/IP support. Fast DEC Alpha servers 
run Oracle or OSF/ I. The power of the 
Li nkWorks framework is ev idenced by 
the fac t that the platform and database 
migration (historically a major ource of 
trauma to end users) is transparent. End 
users' interface to the machine remain 
unchanged. 

T he bank did n ' t want to be ti ed to a 
particular system or a part icu lar vendor. It 
needed to accommodate Unix, Macintosh, 
and PC platforms- both at the front end 
and the back end . LinkWorks prov ided 
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client/ server applications design with image creation, storage, and 
manipulation . Open/image User Objects for PowerSoft's PowerBuilder 3.0 
product allows developers to integrate document management and routing 
capabilities. Open/ image Connect Is a set of software products that enables 
end users, VARs, and professional services personnel to easily and quick· 
ly add image and work-flow functionality to host applications runn ing under 
terminal emulation windows on PC workstations, to MS-DOS applications 
running in Microsoft Windows. and to supported Microsoft Windows ap
plications. 

Wang has also fonned a tight relationship with Lotus Notes. Wang is one 
of the few Premium Resellers of Lotus Notes and has been involved with 
the product since 1991 and offers a variety of Notes-specific services. 

the fram ework to accommodate all the 
disparate servers and connectivity needs. 
A vari ety of servers emerged in the pro
duction rollout. A Sybase server is a gate
way to the DB2 databases; a videotext 
server provides access to a repos itory of 
procedures and cu comer service infor
mati o n ; and an OS/2 se rve r runn ing 
NewsEdge from Desktop Data (Waltham, 
MA ) provides access to real-time news 
and events. 

CASE-Style Tools 
Products in this category come from two 
primary sources-CASE vendors and spe
ciali zed purveyors of industrial-engineer
ing software. These produc t make no 
bones about ease of use. They ' re meant 
for experienced profes ionals to use. 

Unli ke electronic pencil s or an increas
ing number of analysi and modeling tools 
w ith orig ins in work flow , CASE-style 
too ls are probably inappropriate fo r use 
by ind ividuals outside the systems design 
and developme nt domain . If wo uld-be 

users don' t understand industri al engi
neering or structured programn~ing di sci
plines or if they do not have process mod
eling or reengineering experti se, the too l 
will prove frusu-ating, and its results will be 
less than optimal. 

CASE-style tools have developed sn·ong 
fo llowings among business analysts work
ing in the headquarters of corporate plan
ning depart ments. The reenginee ring 
projects in these corporate planning de
partments are characterized more by their 
significant ro le stratification (i.e., corpo
rate planners create the models, another set 
of people verify the models, and still dif
fe rent people imp lement the m) than by 
their abi lity to generate order-of-magni
tude process improvements or other busi
nes benefits. Further. CASE-style analy i 
and modeling tools wielded by headquar
ter planners do not typically produce re
sults quickly, because they are hard to learn 
and take a long time to execute. Much of 
the vendor acti vity in thi s niche market has 
been confined to refocusi ng, repackaging, 



Introducing Proxima's 

Portable 10-Foot Monitors 


With Proxima's desktop projection products, 
you can now project computer and video images 
as large as 25 feet! And that means you can take 
advantage of the productivity-enhancing 
power of your personal computer to 
make your presentations, business meet
ings, training, and interactive workgroup 
sessions more effective. 

Simply connect a Proxima 
Desktop Projector"' to 
your PC or Mac and 
instantly deliver dynamic 
color graphics ...crisp data... 

projector, plug it 

into your computer, and

presto!-the benefits of the giant screen are yours. 


From our MultiMode® and active-matrix 
Ovation ™projection panels to our 
dazzling new Desktop Projectors and our 
remarkable Cyclops®cordless-mouse 

pointer, Proxima has created 
a whole new way to 
showcase your ideas and 
imagination-starting at 

less than $ I ,600! 
So call us for more information. 

brilliant video. Or place 
CALL NOW TOLL-FREEone of our LCD projection PROXI~ 


panels on an overhead PROJECTING THE POWER OF YOUR COMPUTER IN THE MEETING ROOM.'" 1-800-447-7694 

Circle 148 on Inquiry Card (RESELLERS: 149). 

Pro'<1ma Corporation 9·140 C.1JTCll Park Dnve. San 0 .C60. CA 92121 ·2298. (619) 457-5500. In Europe: Horster'\'~g 24, 619 1 RX Beek.The Netherl.lnm - 31-43-650 2·t8 Pro-.:1ma. Mott Mode. and Cyclops are registered 
tr.ldcrnarlG and Ovation. D~.sktop Prc1ector. a.nd Desktop ?ro1ection are tradem.irXs of Pro'.M.1md Corpora n Ct.tie,. tradem.irks a'"e the prooerty of their rescectrve o;vnfr~ 
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Corporate Memory Systems' CM/1 lets you visually analyze strategic problems that occur over multiple time periods. 

and remarketing older products. 
CASE-style tools exhibit a wide range in 

pricing. Tools evolving from traditional 
CASE product sets define the top of the 
market, $10,000 to $40,000. These prices, 
however, are subject to negotiation. PC
based CASE-style tools are more attrac
tively priced in the$ I 000-per-seat range. 

Examples of CASE-style tools include 
SIMfactory from CACI (Arlington, VA), 
which features animated work flows, and 
Business Design Facility from Texas In
strumems (Plano, TX), which features ex
tensive training support. TASC-Flow from 
T ASC (Reading, MA) is used extensively 
by systems integrator GTE Vantage So
lutions (Chantilly, VA). One of the reengi
neering teams at the Bank of Boston has 
recently chosen Workflow Analyzer from 
Meta Software (Cambridge, MA) as its 
process-model.ing tool. 

Dictionary Software's (Sydney, Aus
tralia) lnCASE is an easy-to-use PC-based 
CASE tool for Windows or Windows for 
Workgroups. It supports entity relation
ship diagrams, business-process reengi
neering, data-flow diagrams , and SQL 
table generation. In add.ition, InCASE pro
vides an open repository (accessible from 
ODBC [Open Database Connecti vity ] 
databases, PowerBuilder, or Visual Ba
sic), a report writer, and a query facility. 
InCASE offers a lot of functionality for 
its $1000 price. 
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Religious Tools 
These tools could be placed in other cate
gories if they did not require the end user 
to go through a religious conversion to the 
assumptions and beliefs of the products' ar
chitectures. While Lotus Notes is probably 
the best-known groupware product and is 
clearly a "convert-creating" kind of tool, it 
does not include work-flow analysis or 
modeling functions. Third-party products 
like Clear Software' s (Canton, MA) all
Clear (which is stronger on analysis, weak
er on development support) and Reach 
Software ' s (Sunnyvale, CA) WorkMan 
for Lotus Notes (which is weaker on analy
sis and stronger on development) are start
ing to fill that gap. 

Most religious tools reflect the efforts of 
social scientists to impose their concep
tion of how work should happen in real
world operations. For example, when Ac
tion Technologies (Emeryville, CA) 
created its Coordinator product, Stanford 
University computer-science professor 
Terry Winograd and management consul
tant Fernando Flores categorized group 
activity using models drawn heavily from 
linguistics. (Coordinator is now sold by 
DaVinci Systems in Raleigh , North Car
olina.) Coordinator postulates a finite num
ber of interactions or conversation types 
between workers . Their tool forces work
place communications to become very ex
plicit, but it does not necessarily force the 

desired action to occur. 
Consequently, what is being sold is not 

so much software as it is cultureware. Ad
ditionally, because the insights generated 
by these tools are not linked to code-gen
erating utilities such as DEC's Reliable 
Flow Manager, the economic power of the 
ideas are not implemented (see the text 
box "DEC and Wang Put It All Togeth
er" on page I 06). The models or maps that 
these tools generate might tell you what 
is wrong or how the work flows, but they 
don ' t fix the problem. 

CM/I from Corporate Memory Systems 
(Austin, TX) and OrgMap from NetMap 
International (San Francisco, CA) are two 
other examples of religious tools . CM/I 
provides a fascinating visual method of 
working out complex, multifaceted, multi
time-period strategic problems. It is based 
on a social-science methodology known 
as Issue-Based Information System s. 
OrgMap redraws the organization chart 
based on the hidden power structures re
vealed in person-to-person and depart
ment-to-department interactions. 

The program queries top executives 
about whom they have regular contact 
with. The executives then rate the im
portance of that contact on a scale of I 
to I 0. Both sides of the contact must con
firm the significance of the link. For in
stance, if one party assigns a JO and the 
other a 2, then OrgMap lower the over
all rating of the link to reflect the dispar
ity . Once all the links are rated, OrgMap 
groups employees into networks accord
ing to where they have the most signi 
ficant contacts . Each network is repre
sented as a circle, and within that circle, 
employees are linked by lines according 
to confirmed links. 

Which analysis and modeling tools you 
use depends on the task at hand, the hard
ware and software infrastructure of the or
ganization, and the skill sets of the per
sonnel involved. Ideally, organizations 
will aggressively manage a portfolio of 
tools and competencies, having developed 
broad and deep expertise on multiple prod
ucts. Organizations able to do this will be 
in a position to mix and match products 
for "best of breed" performance. • 

Thornton A. May is vice president ofResearch & 
Education with Cambridge Technology Parmers 
(Cambridge, MA), a global consulting jinn. He is 
a recognized leader in the designing and delivery 
of internal 111anage111e111 development programs 
fo r senior execwives and CIOs at For111ne 500 
companies. He can be reached on the Internet or 
BIX at tmay@ctp.com. 

mailto:tmay@ctp.com
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or generations, we have looked to the stars as symbols of that which cannot be reached. 


To be considered a star, one must display rare talent and ability to rise above the masses. 

While the average person may never literally reach the stars, it is possible to put one to 

work for you. * Consider the Samtron StarPower™line of high resolution monitors. Featuring 

digital controls, flicker-free screens to ease eye strain and non-interlaced displays for edge to edge 

viewing, the entire line complies with EPA Energy Star™standards. * In addition, every Samtron 

monitor comes with an unparalleled three year parts and two year labor warranty, adding up to 

SC-726UXL 
17" Flat Screen 
l, 280x 1,024 (60Hz) High &sol11tion 

Mac Compatiblt: 

SC-528UXL 
15" Flat Screen 
/ ,280 x /,024 (60Hz) High Rt:Solurio11 

SC-428UXL 
14" /,024 x 768 (75Hz) High Rt:solutio11 

The StarPower Line Features: 

• Super Fine Dot Pitch 

• Low Emission, MPR II 

• 	VGA, SVGA, XGA, VESA 

Compatible 

• Multi-Scan Cik• Power Saving UA 1'01.USllOM ,.IVflULI 

SAMTRON DISPLAYS, INC. 
14251 E. Firmont Blvd. :IOI u Mind.. CA 90638 
Td: 310 802·8425 he 310 802-8820 

heavenly performance at down-to-earth prices. 

* Contact your local dealer about the StarPower line. Cusioma Savicr: Td: (800) SMITRON. 
Oistribu1011: C=dl,Td; (4 16) 858-3000 

You won't even need a telescope to see them up close. MONITORS WITH STARPOWERN Mairo,Td: 011 -52)-325-0993 

T•IPA£...,Sllr'"- .... 111.,.....T1A_1'_, ....... ......_..--.....-,.--™i11-1'--lladimC..lll.S.-is

Circle :129 on lnauirv Card (RESELLERS: 130). 







Power Builder. 

. .Now Ill a handy desktop s 1 z e. 

Powersoft"' already has the support, certification courses, and access to a vast 

best team application development network of PowerBuilder Desktop developers like yoi;r

tool in the business. The industrial- self through CompuServe~ user groups, and more. And 

strength PowerBuilder• Enterprise. PowerBuilder Desktop provides a strong foundation 

Now we've brought the brawn of this widely accepted, for fuU-featured team development by simply adding 

award-winning success to xBase and desktop developers our robust companion products, which are listed in 

with Power Builder Desktop. the column on the right. 

Better yet, we've done it in the first package that So if you're searching for a client/server application 

combines a client/server architecture with object-oriented development tool that's proven, scalable, affordable 

programming. The result is the industry's most powerful, ($249'-·), and will fit on your desktop, look no further 

graphical desktop development tool available. than PowerBuilder Desktop. Find it at CompUSA, 

What's more, you'll always find a smooth ride down Egghead, and Micro Center. Or call Powersoft 

the application development road. We've paved it with at 1-800-395-3525. 

innovative programs including automated technical Building on the power of people. 

Powersoft Corporation, 561 Virginia Road, Concord, MA 01742-2732. Powersoft Europe Ltd., Thames House, l Bdl Street, 
Maidenhead, Berkshire, SL6 I BU, United Kingdom. *Introductory price for a limited time only. Prices listed do not include sales tax, 

shipping and handling. AU trademarks and registered trademarks arc property of their respective owners. 
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Object Easy 
o Inheritanc~, 

polymorphism, and 

encapsulation 


• Class libraries 

• Custom controls 

• VBX controls 

SQL Smart"' 
• Integrated database 

administrator and 
dictionary 

• Built-in 32-bit 
W.ucom N SQL 

• Intelligent 
DataWmdow'" object 

• Suppons popular 
desktop databases 

Developer 
Designed 
• Rapid iterative 

development 

• Complete Windows• 
3.1 support 

• Full MDI support 

• OLE, DOE and DLL 
support 

• Configurable toolbars 

•Extensive on-line help 

• Integrated debugger 

• Robust PowerScriptm 
language with hundreds 
of extensible functions 

• Royalty-free deployment 
(deployment kit free 
with regist.racion) 

Tools for 
Scalable Team 
Development 
• Upgrade seamlessly 

to our enterprise-wide 
client/server environment 
with PowerBuilder 
companion products. 

• PowerBuilder 
Team/ODBC Kit 

• PowetBuilder Enhanced 
Database Kit 

• PowerBuildcr 
Application Library 

• PowerBuilder Developer 
Toolkit 

Databases 
Supported 
• Broad Connectivity 

In addition to Watcom 
SQI., acccs.< the darabascs 
below using the drivers 
included:4 

• dBascm, lV 
• Fox Pro 1.:x, 2.x 

•Microsoft Access 

• Microsoft Excel 

• Paradox 3.x, 4.x 

• Btricvc 5.x, 6 . .x 

• ASCH 

• Clipper Summer 87,5.x 

• Ne:Ware SQL 

*P:ick:ige includes 
Microsoft"" :ind Q+Eno 
drivers 



WORK-FLOW AND LEGACY SYSTEMS 

Adding work-flow support will become critical to legacy transaction-processing applications 

MEICHUN HSU AND MIKE HOWARD 

T here are many reasons why a com
pany would want to link complex, 

mainframe-resident legacy TP (transac
tion processing) systems with a work-flow 
system. TP systems are sharply focused 
on processing structured data for a partic
ular purpose, such as entering a customer's 
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order or accepting a bank deposit. Such 
systems, many of which are old enough 
to vote, are accurate and reliable, but they 
have certain shortcomings in today's world 
of inexpensive desktop processing cycles 
and even less expensive storage. 

Moreover, most companies are changing 
the way they do business- pushing deci
sion-making authority farther down the 
hierarchy, as middle management posi
tions are eliminated; making work more 
interesting by assigning multiple respon
sibi lities to teams of people, each of whom 
performs any or all tasks that the work
group handJes collectively. Companies 
that are embracing globalization often es
tablish ad hoc project teams that are geo
graphically dispersed so that work can pro
ceed around the clock. Semistructured or 
unstructured information is no longer con
sidered unfit for business use; companies 
expect that systems will make allowances 
for data that is less than well organized. 
Developers-and, increasingly, end users
need an enterprise-wide view of the busi
ness processes that keep things humming. 

Linking Work Flow to TP 
For more than a generation, legacy TP sys
tems have done a superior job of handling 
the transactions that result from discrete 
business events. Typically, one event trig
gers a cascade of others, each catTied out by 
an application that calls, and is called by, 
other applications. By one estimate, a typ
ical large bank may have from 2000 to 
20,000 interconnected applications. How
ever, many of these connections represent 
business policies and practices that may or 
may not be relevant to today's way of doing 
business. Often, no one can evaluate these 
practices-let alone modify or maintain 
the interconnected applications-because 
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the linkage among related applications is 
encoded in the applications themselves or 
documented in operational manuals. Such 
manuals tend lo become part of the oral 
hi story of the company, with all the in
vention, omission, and potential for inac
curacy that verbal transmission implies. 

Unraveling the mysteries of current 
computer-enforced policies and practices 
is the result of business-process analysis, 
redesign , and modeling. This is painstak
ing work that involves inspecting both 
manual and computer-mediated proce
dures; identifying those procedures that 
are unnecessary, redundant, or outdated; 
and supplanting them with processes that 
meet today 's needs and are flexible enough 
to be modified as conditions change. Ac
cording to a 1994 Gartner Group paper, 
case studies show that companies can reap 
more than 50 percent of the benefits of 
business-process reengineering even be
fore they apply new technology to the re
designed processes. But the rest of the pay
off depends on automating these processes, 
and that is the purpose of developing au
tomated work-flow systems. 

Step 1 Initiate loan User worklist 
moduleapplication manager manager

\t ···t~.. t~.. 
Execution of a simple flow In a loan-processing system proceeds as follows: 0 1be flow controller notifies user 
A!through mer A's worilllst manager) that step 1 ls waiting to be done. & tis« Achooses to perform step 1. 
E> The Wllfil.flow system's client environment Invokes the apptlcatlon needed to petfonn step 1. e The 
appllcatlon Interacts with the flow controller and provides the appllcatlon's lnltlal arguments and then collects 
lb results. 0 When step 1 ls finlslled, the flow controller routes the result to the nut step and notifies user B 
that step 2 Is nltlng. 0 1be sequence coatlnues for steps 2 and 3. 

As the lolln flow pn>gresses, the flow controller writes execution events Into the history repository, from 
whlcll the user can retrieYe Information relating to the progression of the flow. 

Work Flow as Integrator 
A key role for work-now management 
software will be as , the integrator of dis
parate applications-legacy systems from 
the mainframe days. Indeed, more than 70 
percent of reengineering efforts based on 
IT (information technology) will automate 
well-understood business processes that 
are currently paperbound, suffering from 
outdated or flawed IT systems designs, or 
just never connected to other important 
business systems. Order-entry and pur
chasing systems are prime examples of 
host-based systems that can benefit from 
the superimposition of work-flow systems 
that add processing logic and data to im
portant existing applications and manual 
processes. It is foolhardy to believe that 
existing, useful business systems can be 
scuttled. To do so involves making enor
mous economical, political, and sociocul
tural commitments. 

Increasingly, as legacy applications be
come modularized into encapsulated ob
jects, the target audience for work-flow 
systems will be professionals and knowl
edge workers, who typically rely on pa-

User worklist 
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per, telephones, desktop applications, and 
perhaps E-mail. Work-flow systems will 
let these end users hold more power and 
work with more flexibility by combining 
application components in new ways for ad 
hoc response to key business events. 

In the immediate future , most work
flow applications will be custom-devel
oped and proprietary to the businesses that 
use them. Ln the near future, however, you 
will see the entry of work-flow system 
vendors, many of them alumni of the doc
ument-imaging marketplace, where they 
have already cut their teeth on a subset of 
work-flow management systems. Their 
products may well take the form of work
flow templates, into which developers and 
end u ers will plug specific objects, either 
encapsulated from legacy systems or de
veloped specifically to meet newly identi
fied business needs, to accomplish specific 
purposes. Vendors will also differentiate 
themselves by offering prefabricated work 
objects. Furthermore, most of the major 
platform vendors in the marketplace to
day are building large direct-service ca
pabilities to provide systems integration, 
not necessarily biased in favor of their own 
products. 

Linking work-flow management and 
legacy host-based systems presents chal
lenge and opportunity to independent soft
ware developers and corporate IT orga
nizations alike. IT organizations can give 
business-process reengineering efforts a 
real-world flavor by exploring ways to in
corporate existing applications as work 
units in an open and flexible work-flow 
management system. Rather than letting 
boardroom demands drive business-pro
cess reengineering, IT can establish itself 
as a leader in solving business problems by 
developing a structured and informed ap
proach to work management and related 
systems. In addition, following the exam
ple of American Airlines, whose informa
tion-systems business unit sold CASE tem
plates developed for in-house use to other 
airlines, IT shops may discover profit-cen
ter potential in their own work-flow man
agement frameworks. 

Defining Work Flow 
Today's work-flow systems are largely 
homegrown; most are currently embed
ded in or integrated with document man
agement systems-for example, loan ap
plication processing systems (see the figure 
"Execution of a Simple Flow") . More 
highly evolved work-flow systems treat 
document images as objects and route 
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Unleash your 

Pentium! 


If you own a Pentium and wish 
to take full advantage of Its nu
meric capabilities. you need NDP 
Fortran or NDP CIC++. We have 
discovered that the Pentium's nu
meric performance Is very sensi
tive to code quality. Using our 
new NDP Pentium compilers. a 
simple matrix multiply exhibits a 
23 to l speedup going from no 
optimizations to full Pentium 
scheduling. Put our compilers or 
Pentium/1860 systems to work for 
you today! Call for our free 
white paper on Pentium Code 
Generation. 

i860/Pentium 
Supercomputers 

BX Serles Pentlum/486 Workstations - our 
Pentium powered workstations and 
Industrial PC's come configured with 
DOS. 'Mndows. OS/2 or UNIX. from ..$2195 
Glgacube"' - A Gigaflop for less than 
$SOK! Pentium computational Server 
runs on an NFS: houses 20 1860's. 
Number Smasheft-860 up to 80 mflops: 
does 1024 FfT In 1 ms. from......... ......$2995 

QuadPlJfelt860 256 mflops per cord. 
four 860s and shared memory .......... $9995 

AnayPROiXP- 100/200 megaflops, 400 
MB/Sec memory. Interfaces - 80 MB/Sec 
DSP and 33 MB/Sec EISA. .... .. .. ........ ..$7995 

NDP Compilers 
Mlcroway's NDP 32-bit compilers run 
on OS/2. NT. UNIX. and DOS 
generating code for the Intel 386. 
486, Pentium and 1860. 
NDP Fortran.. is a full F77 with F66. 
VMS. DOD. and MS extensions. 
NDP c I c""++ runs In K&R & ANSI 
Includes C++ · generates the highest 
quality numeric code of any 32-bit 
C compiler. 
NDP Fortran 90 Extensions to NDP 
Fortran.. ... ... .. .... .......... .... ..... ............... ...$395 
DOS release includes VCPL DPMI. \/M. 
NDPUnk. NDPUb. GREX and MGX • 
Mlcroway's graphics and plotting
packages. The 486/Pentlum version 
adds 486/Pentlum code generation 
plus Clearview symbolic debugger. 

386 Version 4.41. .... .. .... ... ............... $695 

Pentlum/486 Version 4.41 .. ..... .. .. ...$995 

OS/2 release Includes WorkFrame 
Interface. MGX and uses the IBM 
Linker. Options Include IBM Toolkit 

386.......... ... ............... .. .... ... .... ... .. .. ....$595 
486/Pentlum................... ... .. ..... ... ... .. $895 

Call for UNIX. Xenix and NT prices. 

Microway® 

Kingston, MA 02364 USA (508) 746-7341 
U.K., 081·541·5466 USA FAX 746·4678 
Call for Germany, Italy, Greece, lb/and 
Scandinavia, Israel, Russia and Japan 
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o r in parall e l. Flow de
scriptions and associated 
process in fo rm ati o n are 
stored in a process repos
itory , just as me1ada1a
information about the data 
with which an application 
works-is stored in a data 
dictionary. 

A work unit is an appli 
cation routine (or a set or 
routi nes, if the work unit 
is a nes ted flo w); each 
work unit is necessary for 
acco mpli s hing a s ing le 
business functio n. Appli 
cations can use differe nt 
prog ramming paradig ms 
and run on different plat
fo rms; they are interre 
lated by in formation and 
control fl ow. A flow can 
operate within or across 
organizational boundaries. 

T he work-fl ow system 
e nsures th a t indi v idu a l 

the m throug h office mail or messag ing 
syste ms, allowing notification of the end 
user when work arrives at the workstation. 
This is a ll very useful , but the true payoff 
of work-flow systems will be reali zed 
when the abstractions of business process
es can be taken to a higher level, where 
business users can understand and manip
ulate them to optimize processes fo r com
petitive advantage. This requires that work
fl ow manage me nt syste ms be separated 
fro m document management or office sys 
tems and that they serve as an umbre lla 
for such syste ms. 

A full - fl edged work-flow management 
system is one that supports the develop
ment, execution, and analysis of multistep, 
multiuser business processes. It manages 
the flow of work among participants in the 
system, based on business-specific proce
dures, constraints, and objecti ves devel
oped during the process-analysis and mod
e ling e fforts. Flow desc riptions- not to 
be confused with data fl ows, which deal 
with the moveme nt of data, not work
a re the programs that work-flow systems 
fo ll ow in impleme nting a business pro
cess. A flow is a compo und wo rk unit , 
composed of modul ar work units ca lled 
steps, and poss ibly ot her nested fl ows. 
Each work unit in the fl ow has its own de
sc ription . Modular wo rk units are com
bined according to depende ncies among 
them. Eve nt-dri ven triggers can cause the 
modular work uni ts to execute sequentially 

flows execute re liably and continually un 
til they are properly termin ated . The sys 
tem tracks execution events and supports 
user inquiry and analysis of the flaw's cur
rent execution status and history . Excep
tion-handling ac tions, such as re try and 
compensation, may be programmed in the 
flow description; alternati vely, they may be 
specified ad hoc by control commands dur
ing e xecution. Exception handling may 
also require synchronization with appli 
cations. 

Worf<-Flow Life Cycle 
The life cycle of the work-flow system is 
s imilar to that of other application systems 
(see the figure "Li fe Cycle of a Work-Flow 
Application"), recursively moving through 
the phases of analysis, development, exe
cution. and admini stration. Each phase re 
qui res its own e nv ironm ent. Simi larly , 
those who interact with work-flow sys
tems fall into fo ur categori es . Business 
process analysts analyze bu iness opera
tions during the analysis phase, using BPR 
(business-process reengineering) tools and 
business-process models . They identify 
objects and their behaviors (or methods) in 
an abstract manner and provide input to 
developers. They can use feedback fro m 
the execution phase for cont inuous pro
cess improvement. 

Developers design and capture flow and 
applications descriptions during the de 
velopment pha~e. Flow developers develop 
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•New CA-REALIZEK 2.0 Beats Visual Basic 3.0. 
Compared to Visual Basic 3.0, 
CA-REALIZER. 2.0 is half the cost and 
twice the product. 

CA-REALIZER is already the 
easiest, most powerful BASIC for 
Windows and OS/2, and with version 
2.0 it's even bener. No one can match 
our combination of features, ease of use, 
and price. No one can make it easier 
co port your applications from 
QuickBASIC, and noone can make it 

more fi.mto develop for Windows and OS/ 2. 
CA-REALIZER also comes with a huge array of powerful, 

plug-and-play tools like spreadsheets, charts, text editors, animation, 
graphics tablets 
and database 
forms, along with 
many features 
other BASICs don't 
offer. Arrays are 
re-dimensioned 
and processed 
automatically. 
Algorithms can 
bewrinenas 
formulae instead 
of complex looped 
expressions. 
Once an applica
tion is complete, 
compile it into a 
stand-alone 
OS/2 or Windows 
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State of the Art Work-Flow and Legacy Systems 


flow descriptions, u ing flow development 
environment tools such as a fl ow editor 
and a flow simulator. Applicati ons devel
opers deve lop the applications that form 
the bases of steps, using applications de
velopme111 environment tools. 

Workers, or user , initiate and carry out 
the execution phase. These are the people 
who perform the work in a step, on who. e 
behalf servers perform work, and who han
d le exceptions when they occur. 

Admini strat ors manage th e bus iness 
process th at the work-fl ow y te rn ad
d resses through most of the li fe -cyc le 
pha es. They manage organizational pro
cess databases that hold resource de crip
tions and policies, such as security and re
source utili zat ion po lic ies . They may 
hand le flow exceptions, monitor and con
trol execution , alter fl ow descriptions to 
react to special situati ons, and update de
scri ptions. They are di ffere nt fro m sys
tems managers, whose tasks fa ll outside 
thi s di scussion, in that they focus on busi
ness processes and not on the technical as
pects of the computer system itself. 

11 ·i • I"Tes ter's Choice Award." 

Principles of Work-Flow Architecture 
Certain principle. prov ide the !'ramework 
for a work -fl ow management system ar
chitecture. First is the separation of flow 
contro l and data management. The work
fl ow component manages complex events, 
tri ggers, and organizational polic ies and 
constraints as speci fied in high-level de 
scri ptions. It cooperates with data man
agers but is not embedded in them. A sec
ond principle ho lds that the work-fl ow 
system is composed of open components 
th at are fl ex ible customi zab le , and re 
placeable. The heterogeneity principle al
lows mult iple heterogeneous applications 
environments to partic ipate in work flow. 
The re liability principle holds that work
flo w systems can use transactiona l syn
chroni zation and recovery services to pre
serve data cons istency when necessary. 
The principle of scalability declares that 
a work-flow system can be partitioned into 
logical areas of independent control called 
domains. A single fl ow can span multiple 
domains. The fi nal principle, infras truc
ture integratio n, enables the work-flow 
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p roduct tha t requires ze ro DOS mem  why Fron tie r is 
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system to use standard services, such as 
object-request brokerage, name and trans
port services, and message and data-inter
change protocols. 

A work-flow ystem is not a TM (trans
ac tion manage r), although it may use a 
transaction manager fo r synchroni zation 
with database managers . The TM of open 
TP monitors is typically a separate, open 
component. Also, a work-fl ow conu·oller is 
not a TPM (TP monitor), although it must 
interoperate with standard, open TM ser
vices. Finally, a work-fl ow sys tem is not 
intended for coordinating re lati ve ly un 
structured groupware activi ties or fo r mon
itoring personal agenda and calendar appli
cations. However, these applications and 
tools can interact with the work-flow sys
tem to offe r complete work-fl ow fun c 
tionality. 

Managing the Evolution 
The work-fl ow approach is applicable to 
legacy TP systems, as well as in olher areas 
where support fo r developing and reliably 
executing long-li ved computations is re
quired (e.g., CAD/CAM, electronic busi
ness documents, and imaging applications). 

TP applications are typically deve loped 
using a TPM, which provides a complete 
e nvironment fo r supportin g integrated 
database-intensive applications. The TPM 
funnels requests and results between ter
minals and applications server and pro
vides queuing and transaction manage
ment services that ensure recoverabi li ty 
and optimize performance. A cunent trend 
is to downsize TPMs-to free Lhem of Lheir 
proprietary constraints and depl oy them 
on open systems, providing client/server 
interfaces and accommodating open data
base servers and heterogeneous applica
tions development environments. 

Some proprietary TPMs' role in effi
ciently servicing an extremel y high vol
ume of short, specific requests against a 
large amount of shared data is impossib le 
to replace anytime soon. However, you 
can off-load many applicati ons that are 
crowded onto an aging TPM system- al
though not without pain-and better man
age them with an open TM system. Open 
TP is a critical stage in modernizing TPMs, 
but further developments are needed to al
low next-generation TPMs to accommo
date standard and extended-service com
ponents. 

For example, the CORBA (Commo n 
Object Request Broker Architecture) stan
dard, endorsed by the Object Management 
G ro up, may provide the backbone for 
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Quad 100-MHz Pentium 

MultiProcessing! 


As its name suggests, the new ALR 
Revolution Q-SMP™is nothing 
short of revolutionary. Even in its 
buse configuration, this system tow
ers over lhe competition in both 
performance and value. By combin
ing fast 90- and 100-MHz Pentium 
processors with 256-KB of level two 
write-back cache and our own perfor
mance boosting interleaved memory 
architecture, the Revolution Q-SMP 
easily clocks over 110 VAX MlPS. 

But that type of power is nothing 
compared to this system's ultimate 
potentfal. Thanks to its unique 
ALR Q-SMP modular architecture, 
U1e Revolution Q-SMP can accommo
date up to four 90- or 100-MHz 
Pentium processors. It would take a 

.'iinlmi< 

~ 

small room full of 66-M Hl i486DX2'" 
systems to equal this type ofsym

metrica l mu lti
processing power! 
More importanlly, the 
Revolution Q-SMP 
complies with the 

P.~.'1~iHQl newly is ued Intel• 
MP Spec v l.l '" multi

processing standard, making it 
compatible with soon to be released 
"off-U1e-shelf" multiprocessing ver
sions of the most popular multi
userI network opera ting systems. 

Matching this seemingly bound
less processing power is a cavernous 
double-widechassLs with room for 
over 14-GB of fully accessible disk 
s torage (over 22-GB with soon-to-be

• 

ALR COMPAQ• 
BEVOLUTllN Q-IMP PraLIHt"' 
80..1111 PENTIUM BB-MHz PENTIUM 
llAX 4CPUs I • llAX 4CPUs m 
EIWYL BUS EISA BOS fi1:ii 
MAX 1-68 RAM 612·MB RAii 
EDC/ECC Memory EDC/ECC lllllDPY 
13 Stan11 81ys 8St1r111 B1ys 
1D11111 Sllll 1TDlll Sllll 
715 WATII Power 445 WATTs Paw 

$8496 MSRP (1 CPU) 11582 ESP ' (1 CPU) 
m ,100 ISRP (4 CPUI) m ,700 ESP' (4 CPUI) 
SyslnirsU.tfi.~11n1ta)t1: l4-MR RAM, 2·GH SCSIARRA l' 
f.l.r.~\18 f-11)). CTJ Ra nanJA1rnR'f1$ ~\?7~/\'T™. 

"ESP l~im:l!rl~m11raJcr.ianl ty..u.J1n.:l!iGn;nr ~AT. 
VAX,\ IJ'5bm./mD:_J<t.n•lJ . 

available 2-GB drives). Add 10 EISA 
expansion slots, three VESA VL 
local bus extensions, room for up to 
1-GB of ED (Error Detection & 
Correction) RAM, and our industry 

leading 5 yea r/15 month5.m/ warranty w ith the fi rst 
~ year of on-si te service fo r 

. ..... .. free•, and you have a 

r. _tl.J>.• ' 
•;tr 1 t •••l :; ,, 
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"I' to 12-GIJ of dnln stornge, it offers plcuty of 

room for lligll speed di>k nrrnys, 32-bit LAN 

adnplers, nud other 11ehoork expnusicm 

optio11s. As yo11r 11ctwork grows, tire DX4 

1mx:essor module can ensily be r<·11laccd witIr 

a 90- or JOO·MH: Pe11ti11111 proet'ssor. Ami 

wliL'11 yo11r needs increase eve11 mort..', you cnn 

ncfd n secomi Pentium processor, cmwerti11g 

tire l~l'VolHtio11 lvf_p into <J true. symmetrical 

rtual /Jrocessi11s super s1:rver! 

server that's nea rly impossible to 
outgrow. 

To join the new revolution in 
server technology, visit you r local 
ALR reseller today, or ca ll us at: 

800 -444·4ALR 

ALR Cll h l'acbed 11 C~GO ALR INC 

ALR

AdvancL'CI Logic Research. Inc. 
9401Jeronimo. Irvine CA 92718 
TELo (71 4) - 1-6770 FAX' (714) 581-9240 
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Dont Miss 

the Boat, Plane, 

Train, Deadline, 


Discount, Legal Case, 
Stock Deal, Billing Cut-Off 


because of incorrect 

time and datestamps 


on your documents 

andvoice mail 

messages. 

Never have to reset your clock again. 

(PRECISION Tll1lE'") 

Precision Time with Time Guard 
is THE software solution for PC clock 
accuracy. Provides the means to 
accurately set, calibrate and main
tain stand-alone or networked PC 
clocks by accessing an atomic clock. 
Calculates drift and automatically 
adjusts clock for accuracy up to 
I second per month. 

$7'995 
Specify DOSor Windows 

REQUIRCMf.NTS: lllM l\T or com patible re with 80286 
or higher microprocessor. MS-005 o r P'C·DOS Vc.1sio11 3 .l 
or later . 1200 BAUi> modem for Atomic clock access. 

PERFECT LY LOG I CAL SOFT W ARE 
2S25 Pefme<.tf Aoto 0t . Suco 121 • 1~ m 3721• 

Don 't Lose Time 
Call 1-800-391-9190 

,.. _ £1..TC3>l.cnssla>;l>l 
FOR MORE INFORMATION • FAA 61 !°>-39 1·5292 • BBS 61!°>-39 1-l!065 


Dealer, OEM and VAA's inquires welcomed. 


heterogeneous applications integration. The 
services of the Object Request Broker allow 
functions (called methods in object-01iented 
c ircles) to be organi zed in an object-ori
ented framework, enhancing manageabili ty 
and extensibili ty of the applications servers 
that provide them. An extensible transac
tion manager may support extended trans
action mode ls, such as nested transactions 
and sagas, and allowing new transaction 
models to be defi ned dynamically. Appli 
cati on and database servers in the next 
TPM generation may be 

managers automatica l
capable of monitoring 
active (i.e., they may be 

ly or se miautomatical 
events of inte rest Lo ly synthesize and exe
other components in the cute work fl ows. 
syste m and prov iding 
event notification when Work Flow Ahead 

The advent of the com
If a work-flow man

these events occur). 
pl ete work-flow man 

agement system is to be agement environment is 
effec ti ve in mi ss io n  not fa r away. Accord 
c rit ical bus iness-pro ing to a 1993 Gartner 
cess management, then 
it must be able to integrate TPM-based 
applications into its modular work units, or 
step applications. The marriage ofTP and 
work-tlow techno logies is a necess ity to 
make business-process abstractions avai l
able on both the development and execu
tion sides of the bu iness. 

Th is marri age wi ll probably occur in 
Llu·ee stages. In the fi rst stage, the terminal
e mulation capability provides the linkage 
to legacy TP applications on mono lithic 
TPMs. This is happening now. AL the user
syste m interaction level, a step in a work 
fl ow appears as an application that a con
venti onal TPM application expects. The 
work- fl ow system uses termin al e mula
tion to interact with the TP system, acti
vating TP applications and sending in for
mati on to and extracting information from 
the legacy system. At this stage, there is no 
redeve lo pme nt or reeng ineering of the 
legacy system: Integration may be labori 
ous, and there is a reliability window with 
respec t to the flow state. 

In the second stage, TPM appli cati ons 
are developed with a cli ent/server model. 
APls suppl ant terminal- level interfaces, 
allowi ng a step appl ication to invoke the 
APis whi le presenting to the end user a 
modern user interface. In addition, a step 
appl ication can leverage services prov ided 
by othe r IT components, such as docu
ment and imagi ng systems, and desktop 
uti liti es and tools. This stage requi res the 
exis tence of both open TP monitors and 
open work- flow managers-i n the sense 

that appropria te ly documented APis are 
available. 

The third stage fea tures an integrated 
appli cati o ns developme nt li fe cycle, in 
whi c h bus iness- process a na lys is a nd 
reengineering tools, as well as organi za
tion resource managers, such as calendar 
applications and corporate resource-policy 
databases, are abl e to work together with 
work-flow managers and TPMs. At thi s 
point, front-end business-process analys is 
tools produce business-process templates, 

from which work-fl ow 

Group tudy of the con
sultancy's clients, 67 percent currently use 
E-mail and 90 percent expect to have it in 
use by 1996. Calendar and scheduling ap
pli cations are installed in 33 pe rcelll of 
companies, with 63 percent ex pecti ng to 
have them on-li ne by 1996. Business-in 
te lligence ystems, used fo r near-real-time 
analysis of marketing, point-of-sale, and 
other types o f data fo r strategic decision
making, exist in 12 percent of companies 
today, wi th 34 percent intending to have 
them insta lled by 1996. 

In addition, the study found that imag
ing, document , and work manageme nt 
techno log ies will reach c ritical mass by 
1995 and wi ll then become fundame ntal 
bu ilding blocks in the e lectronic work 
pl ace of the future. The broad use, con
solidation, and maturati o n of these and 
o the r application s, in conjun cti o n with 
continued pressure to supplement and sup
port ex isting legacy ystems with desktop 
systems, will ensure an increasing ly criti 
cal role fo r work flow- and for the ana
lytica l and modeling tools that support the 
des ig n, development, and deployment of 
work flow on legacy syste ms. • 

Meic/11m H.rn is DEC's corporate architect for 
11·ork-flow systems. She works f or the Aclivity Man 
agemelll Group i11 Palo A lto. Califomia. You ca11 
re11ch her on the /11 tem et 111 mh.w @pa.dec.com 
or 011 BIX at editors @bix.com. Mike Howard is 
vice preside11t a11d service director of offi ce i11fo r
111atio11 systems ar the Gart11u Group in Stamford, 
Co1111ec1ic11t. You ca11 reach him on the !111emet 
or BIX at editors@bix.com. 

Circle 170 on Inquiry Card (RESELLERS: 171). 
116 BYT E J UL Y 1994 

mailto:editors@bix.com
mailto:editors@bix.com
http:pa.dec.com
http:Pefme<.tf


C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 
~ousands of programmers have 

already discovered how to get dBASE, 
FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. You see, 
CodeBase technology is simply the best 
way to add multi -user xBase compatible 
DBMS power to C, C++, or BASIC. 

You still get high speed & small size 
CodeBase 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 Intell igent Queries you get the 
execution speed of C plus stunning 
query perfonnance from our smart use 
of available index information. 

Introducing CodeControls 
Nowfon 11a11ed data e11try in Windows is as ea.1y 
as poilll & click! 

Introducing the new CodeControls, a unique set 
of data-aware custom controls. 'ow simply drop 
them into your Windows applications via your 
favorite visual interface builder. 

NEW-You get formatted data entry 
Experienced Windows programmers 
know formatted data entry is difficul t 

to program under Windows. But with 
our new CodeConfrols, you can simply 
'Point & Click' to design data entry 
windows for date, numeric, and character 
information- formatted j ust the way you 
want it. 

NEW-Data-.aware controls 
Our custom controls are data-aware, so 
now you can easily build a scroll ing list 
box that's tied to a data file, or look up 
matching combo box entries-even as the 
user types . 

Introducing CodeReporter 2.0 
Now use the new /nsta11t Report Wizard to create 
a variety of reports- instantly. 

Quarterly Sales 

Atlas 
Software 

='-'--~--"=•=--~-..
::::.--~-.. 

Introducing the new CodcRcporter 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 Instant Report Wizard to 
quick ly create a wide variety of 
reports- in an instant, then easily refi ne 
them as necessary, or let your end users 
bu ild their own special reports! 

NEW- You get drag & drop 
We've added drag & drop capabi lities to 
CodeReporter, so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 

NEW- You get interactive queries, 
sorts, & relations 
Use CodeReporter to 
visually design reports 
easier than ever. For 
example, you can 
quickly build query and sort 
expressions using our calculator-style 
expression bui lder. In addition, you can 
easily relate data fi les together using 
our graphical relation builder. 

"There's never been a better time to buy 
into CodeBase technology. You get 
complete x.Base compatibility, full 
DBMS power, plus an interactive report 
wri ter and a set of unique data-aware 
custom controls for Windows." 
-Ken Sawyer, President, Sequiter Sottware 

Buy One, 

Get Two FREE. 

Now when you buy any one of our x.Base 
library products: CodeBasic, CodeBase++, 

or CodeBase (for the language ofyour choice), 
you'll get both the new CodeReporter 2.0 
AND the new CodeControls absolutely 
FREE- for a li mited time only. 

To Order Now Call 

403-437-2410 


Unconditional 90-Day Money-Back Guarontee 

SEQUITER 1111~ FAX: 403•436•2999 
SO FTWARE INC. ~ UK TEL: +44-81 -317-4321 

P.O. Box 575 Newmarket NH 03857-0575 

0 1993 Seq\JTe1 Soft.voro. lnC Al rlgnls /'OSOfVOd COdeSo5o, Cod<JBos.o+ .. . CodoBo:slc, CodoRoportet. ond CodeControb OfO trodomor\Q ol Soquifor Sottworo lne. AJ ot'lQf product nomm montlonOd horoln ao rrex>omord ot thOi' respective cornponlc», 

r.: lrr.. IA "I :.:1;1 nn lnnulrv Caret ~ 



Missions don't get much more critical than this. Motorola~ is currently developing 

the IRIDIUM'"' System, a massive cellular commwucations system involving a con

stellation of 66 satellites orbiting the earth. Equally critical is the massive amount 

of documentation required to get the IRIDIUM System o(f tl1e ground. And natur

ally, Motorola selected the best tool for the job: FrameMal~er.~ ~ FrameMaker delivers exactly what 

Motorola needs for all their hardware and software documentabon. The ability to easJy integrate text, 



, 

charts and graphics in long, structured formats. On-line document distribution with hyperte:>..'1 capabili

ties for fast and easy access to teclmical infonnation. AJ1d mLJtiplatform capabilities for file compatibility 

across the PCs, Macintoshes, and UNIX workstations on site, as well as remote access from systems 

all over the world. ~ Now imagine what FrameMaker can do for your business. Call l-800-U4-FRAME 

Ext. 603 today for our comprehensive Guide To Document Publishing witl1 FrameMaker 4. And see 

what Frame1'1laker can accomplish witb your mission critical documents . ~Frame~ 
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When you see how OS/2 can rev up your DOS, Windows'" 
and OS/2 programs, you' ll know why they u e OS/2 at Indy 

and over 100 other USAC races. You can't have a more 
impressive track record than thaL 

To order or to find out more about OS/2, caJI 
I 800 3-IBM-052. In Canada, ca ll I 800 4.65-7999. 
OS/2 is also available at local oft-ware dealers. 

Operate at a higher level: 
This ad was created by UNTAS and got to this publ ication on time using DOS. Windows and OS/2 programs running on OS/2. IBM. OS/2 and Th1nkPad 
are registered trademarks and IBM DATABASE 2. DB2/2 and ·operate at a higher level· are tradema1ks of International Business Machines Corporation. 
Windows is a trademark of Microsoft Corpora11on. Indianapolis 500 and Indy are registered trademarks of the IMS Corporation. All other products are 

==-::=. ~- - - _ ® ____ ,

trademarks or registered trademarks of their respect ive companies.© 1994 IBM Corp. 
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Network Management Systems 

BYTE evaluates the most popular tools for t esting 
and moni toring complex LANs 

Today's local-area networks (LANs) 
constitute a collection of highly com
plex computing devices and systems. 

Although LANs have proved to be effec
tive computing platforms, their growing 
complexity without a commensurate ad
vance in management capability has left 
some organizations ambivalent with re
gard to large-scale LAN implementations. 

The pressure to downsize seems to em
phasize the attractiveness of LANs as al
ternatives to mainframe and minicomput
er information systems. Organizations, 
however, are keenly aware of the offsetting 
danger posed by committing critical busi
ness applications and data to LANs with
out comprehensive management tools. The 
solution for some has been to use LANs for 
le, s-cri tic al departmental applications 
whi le mai ntaining mainframes and mini
computers as repositories of critical data. 
A few strong LAN management products 
based on solid standards wi ll surely alle
viate some of the fear. 

This month, we evaluate network man
agement and network utility programs that 
span a variety of capabilities, functions, 
and categories, from desktop network 
administration utilities to high-end prod
ucts with enterprise-wide device manage
ment and alarm-reporting capabilities. This 
review considers only network manage
ment products supporting the NetWare 
environment. 

Intel's LANDesk Manager are offered as 
single, integrated products. All the other 
products req uire one or another uti lity 
module to make them a complete offer
ing. Frye sells all its management uti lity 
products as independent modules; they all 
work together without a hitch. 

The evaluated management products do 
not fit into one or two neat categories. We 
have attempted to group them into enter
prise management/device management 
products (Novell NMS and YisiSoft's Yisi
Net) and desktop management products 
(the remaining seven products). Even after 
that general grouping, distinctions remain 
between products in each group in terms of 
product architecture, functional emphasis, 
and breadth of features. Among the desk
top management products, Brightwork De
velopment's Brightwork Uti li ties, Frye 
Uti l.ities, LANDesk, LANlord, Saber Soft
ware's Saber LAN Workstation, and 
XTree Tools are more directly comparable. 

We weren't able to evaluate every net
work management product. Other vendors 
of these products include Symantec Corp. 
((800) 441-7234), Shany, Tnc. ((415) 694
7410), and Horizons Technology, Tnc. 
((800) 828-3808). 

Network Management Applications 
Network management in its simplest form 
involves only the administration of net

work physica l and logical resources. [f 
networks funct.ioned without failures and 
security breaches, the primary tasks of net
work administration would involve adding 
and removing users; assigning access rights 
to network resources; mak.ing application 
and peripheral resources available to users.; 
periodic network backup; and monitoring 
network capacity and resource usage to 
plan and carry out expansion. 

Real networks, however, are seldom so 
simple. ln addition to the complexity that 
comes with size and heterogeneity, net
works experience breakdowns caused by 
hardware failures , software bugs, proto
col-related errors, and exceeding critical 
performance thresholds. Good diagnostics 
software, documentation, and experience 
may be enough to handle problems associ
ated with hardware fai lures and occasion
al software bugs. Other network problems 
are not as easily diagnosed and corrected 
and require. a variety of management tools, 
including protocol analyzers, within an in
tegrated management system. 

Network Monitors 
Network monitors are designed to provide 
mainly network traffic statistics, perfor
mance threshold setting and monitoring 
activities, and alert notification to critical 
events in network perfomrnnce or resource 
status. Monitors are generally device-

Central Point Soft- OVERVIEW 
ware's XTree Tools, 
Frye Computer Sys-
terns' Frye Util ities, 

~and LAN Support ~ 
~ 
~

Group's BindView 
NCS are DOS applica ~ 
tions, whi le the man- DESKTOP MANAGE ME NT SYSTE MS 
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independent, software-only products ob
tained at a lower cost than protocol ana
lyzers . 

Based on the specific implementation, 
some network monitors are dependent on 
the underlying NOS (network operating 
system) to obtain traffic statistics, current 
network activity and status, and other rel
evant network database information. Most 
of the NOSes on the market offer some 
degree of network administration and man
agement services, such as setup manage
ment, performance monitoring, security, 
and accounting. 

Although not all of these serv ices are 
open to applications programmers, a few 
NOS vendors offer APis to some of them. 
The limitation of network monitors depen
dent on the host NOS is their inability to 
provide reliable services when the oper
ating system is experiencing problems. 
Monitors that interface to the network via 
a MAC (media access control) driver can
not provide node configuration informa
tion without some higher-level protocol 
driver, such as NelBIOS. The monitors 
discussed here, however, are fully inde
pendent of the NOS and thus are not af
fected by the status of the NOS software. 

Protocol Analyzers 
Unlike network monitors, which basically 
identify and count frames and then pro
vide a statistical summary, protocol ana
lyzers are designed to provide more de
tailed information about the network 's 
inner workings (and therefore are more 
expensive). Although a few software-only 
protocol analyzers are available, most pro
tocol analyzers are offered as turnkey sys
tems with specialized hardware. They can 
not only capture packets traveling over the 
communications medium, but also deci
pher and analyze those packets for specif
ic protocol components and data. 

Protocol analyzers are similar to net
work monitors in their ability to count 
frames and manipulate captured packets 
for summary view according to filter and 
trigger conditions . The additional capa
bility of protocol analyzers to dissect a 
frame into all the protocol layers and em
bedded data makes them indispensable for 
diagnosis and problem determination in 
the event of network failure. 

Server and Workstation Monitoring 
A server- and workstation-monitoring 
modu le is similar to a network-monitor
ing module except that the focus is on serv
er and selected workstation statistics . 

On some management programs, such 
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as LANlord, the workstation-monitoring 
utility enables the network manager to 
define alert thresholds and notifications, 
including automatic alerts triggered by 
changes to PC hardware and system con
figuration files. It additionally allows au
tomatic identification and reporting of 
inactive PCs, lost physica l network con
nections, and monitoring and logging of 
network client packet statistics. 

Inventory Control and Asset Management 
This management utility lets the network 
administrator gather information on a com
pany 's computing assets. The inventory
control management module tracks file
server and client-workstation hardware 
components (inc luding Macintosh com
puters in some products, such as LAN
Desk Manager and Frye's LAN Directory) 
and server and workstation configuration 

H ighlights 

BindView NCS 

Brightwork Utilities 
for NetWare 

Frye Utilities for 
Networks 

LANDesk Manager 

LANIon! 

Novell NMS Supefi9r usef' interface features: 
best on-line help and reference 

Sood roanagen:ient standards 
suppor:t· Widest network system and 
iJev1011; man11ger'nent support 

~ ~ .. 
i:i~tiibase; -drnihistration res ,,, . 

Saber LAN Workstation 

VisiNet 	 E(Xcelle__n( yisual ti!Presenta,tions 
0 entetPnse netwoik components 
(across LAN and WAI\!) 

Good management standards 
support 

·Excellent SNMR support 

XTree Toolsfor Networlls 	 Very good'D0S-based NetWare 
envitoriment management utility
With the<best price 

Good serve~ and workstation 
management functionality 

Easy to set up and use 

No·global network monitoring and 
analysis option 

No network management standard 
inte'fface 

Lacks tufi Window~ .s~pport 

N@S-dependeot ' 

Wmiled s,ystem ~l)Cl .database 

dminist111tion func!i.ons 


l.l.iintted a.Jer;t notification and 
response option 

No server management capability 

Limited configuration option 

~o,gtobal·networl\ monitoring and--
analysis oplion / . 

i · " 

Limited desktop management 
functionality 

Limited network: administration 
utilities (e.g., printer.management 
and virus proteetjpn) 

b.lmi\ed.report genetatio,n 

No network management standard 
interface 

No global monitoring and analysis
option 

Limited alert-notification option 

No global monitoring and analysis
option · 

No workstation management 

Limited alert-notification option 

No global monito ·ng and analysis
option ..: 

No network management standard 
interface 

Limited NQS support 



• AutoBoot"' feature boots computers without user Intervention 

• New KeyScan '" feature for keyboard-controlled scanning 

• Jumperless support for analog (VGA) and TTL video 

• PS/2 $1:Yle or Microsoft/Logitech 
serial t:nouse support available 

• Offers conversioQ from RGB Golor 
to gray,sGale 

Announcing Macintosh Supp.ort! 
O~n up a new world of applications for 

your Macintosh! The new Mediator™ for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 

•Automatic 
keyboard and 

AutoBoot Commander™ 
Control up to 96 file servers with just 1 

keyboard, monitor and mouse! 

• 	 Supports all 100% IBM compatible computers 

• 	 Add a second control center up to 150 feet away 

• 	 Each unit controls from 2 to 8 PCs; 
cascade up to 12 units 

mouse switching 

(fybex Corporation 
4912 Research Drive Huntsvllle, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax ,. 
PC, PC/XT, PC/ .,AT, PS/2 and IBM are registered trademaika of IBM Corporation. M,aclntosh Is a registered 
trademark otAjJple Computer, Inc. Microsoft and l.ogltech are trademaiks of thelr""5pectlve companies. 
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1I;Q!l fMBSoftware Roundup 
NETWORK MANAGEMENT FEATURES 

BINDVIEW BRIGHTWORK FRYE LAN DESK LANLORD NOVELL SABER LAN VISINET XTREE 
NCS UTILITIES UTILITIES MANAGER NMS WORKSTATION TOOLS 

Management console 

Windows application 
OS/2 PM application 
Unix application 

DOS application only 

0 
0 
0 

• 

• 
0 
0 
0 

0 
0 
0 

• 

• 
0 
0 
0 

• 
0 
0 
0 

••
• 
0 

• 
0 
0 
0 

• 
0 
0 
0 

0 
0 
0 

• 
Agent software on cients 
PC client workstation 
OS/2 client workstation 
Macintosh client workstation 

• 
0 
0 

• 
0 
0 

• 
0 

• 
• 
0 

• 
• 
0 
0 

• 
0 
0 

• 
0 
0 

• 
0 

0 

• 
0 
0 

Unix client 0 0 0 0 0 0 0 0 0 

Managed derice ~rt 
Fite servers 
PC wor1<stations 

M,acintosh wo.rkstations 
Communications gateways 

Wiring hubs/concentrators 
Bridges/routers 

•• 
0 

• 
0 
0 

•••• 
0 
0 

•
••• 
0 
0 

•••• 
0 
0 

0 

• 
0 

• 
0 
0 

• 
0 

0 

••• 

•• 
0 

• 
0 
0 

0 

• 
0 
0 
<D 
CD 

•
• 
0 

• 
0 
0 

Helworll systems si,port 
Novell NetWare 2.xx 
Novell NetWare 3.xx 

Novell NetWare 4.xx 
Banyan Vines 4.xx 
Banyan Vines 5.xx 

IBM LAN Server 2.x and 3.x 
Microsoft LAN Manager 2.x 
Any NetBIOS-based networ1< 

•• 
0 

•• 
0 
0 
0 
0 
0 
0 

•
•• 
CD 
CD 
CD 

CD 
CD 

0 

• 
0 
0 
0 
0 
0 
0 

0 

•• 
0 
0 

••
• 

0 

•• 
0 
0 
0 
0 
0 

••
•
••••• 

•
•
• 
0

•••• 

•• 
0 

0 
0 
0 
0 
0 

Helworll protocol si,port 

Novell NetWare IPX/SPX 
Banyan Vines IP 
TCP/IP 

• 
<2> 

<2> 

• 
0 
0 

•• 
0 

• 
© 

© 

• 
0 
0 

••• 
• 
0 

• 
• 
0 
0 

Apple AFP 

Net BIOS 
LAN Manager/LAN Server NetBEUI 

<2> 

• 
0 

0 
0 
0 

CD 
0 
0 

© 
© 
© 

0 

•• 
0 

•• 
0 

•• 
0 
0 
0 

SNMP <2> 0 0 ~ 0 0 
AMON SNMP 0 0 0 0 0 0 
IBM NetView 0 0 0 0 0 0 0 0• 
HPOpenView 0 0 0 0 0 0 0 0 0 
Novell NMS <2> 0 

Diaoiostic featum 
Adapter diagnostics 0 0 0 0 0 0 0 

Cable faults 0 0 0 0 0 0 0 0
• 
Single-station echo test 0 0 0 0 
Transmission errors 0 0 0 0 
Server-specific errors 0 0 0 0 
Wor1<station-specific errors 0 0 0 

Semr management 

Server configuration Information 0 
Server disk/volume information 0 
'security and user account 0 
Server monitoring 0 
Set up lhreshhold values 0 

Wodslation management 

.Client configuration Information • 0 0 
System file access/modify • 0 0 
Workstation monijoring/pertormance statistics • 0 0 
Remote control • 0 0 0 0 
Identify/correct application problems O 0 0 0 0 0 0 0 
Set up threshold values • 0 0 0 0 

Inventories client PC hardware 0 
Inventories client PC applications • 0 0 
Inventories OS/2 client hardware and apps O 0 0 0 0 0 0 0 0 
Inventories Macintosh cl ient hardware 0 0 0 0 0 0 
Inventories Macintosh client applications O 0 0 0 0 0 

ApPication software metemg 

Applications on networ1< drives 0 0 0 0 0 0 
Appl ications on local drives 0 0 0 0 0 0 
Alert when license exceeded 0 00 0 0 0 

0 0 0 0 0 0Block execut ion when license exceeded 

<D Via !he SNMP modulo Q) Frye's LAN Dilaclory module only (5,) Novelrs LANaryi:o r agents only 0:=00 •=yesa> Planned for second quarter 1994 availability @ Tmfflc·monitoring Portion of LANDesk Manager !I> Via proxy agent 
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CompuServe would like to introduce you 

to our information highway. 


Complete with visitor centers, shopping malls, 

town squares, and other world travefers. 


You've probably been hearing a lot about the information 

highway late ly. But before you take your next trip, 

maybe you should make sure the highway you're on is a 

superhighway. Like CompuServe. 

CompuServe has nearly 2,000 places for you to 

go, things for you to see, and fun for you to have. You can 

turn in to one of our many forums where nearly every 

hardware and soft.ware vendor is represented, along with 

almost every shade of poli tical opinion. Our Electronic 

Mall' is fill ed with the newest merchandise, and our CB 

Simulator and Electronic Convention Center let you just 

stop by and chat. 

Other services range from renowned reference 

databases to timely financial data and thou ands of freeware 

and shareware programs. 

Plus, CompuServe has over a million and a half 

members worldwide. So, you're bound to find plenty 

who will share your interests, be able to offer advice, 

or just become fast friends . 

For only SS.95 a month, you can get unlimited 

connect time - day or night - to a full package of more 

than 50 basic services. That includes news, stock quotes , 

tTavcl arrangements, movie and restaurant reviews, 

60 E-mai l messages a month, and more. Plus, a whole 

universe of other services is available at nominal 

additional charges. 

So, get on the fast track. For more information 

or to order, see your computer dealer or call 

I 800 848-8199. And take our information highway 

straight into the next century. 

11_CompuServee 
The information service you won't outgrow. •M 

Circle 73 on Inquiry Card. 
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NETWORK MANAG EMENT FEATURES (continued) 

BINOVIEW 
NCS 

BRICHTWORK 
UTILITIES 

FRYE 
UTI LITIES 

LAN DE SK 
MANAGER 

Automated application Installation 
Automated file copy/distribution 
Operating-system Installation 
Automated software upgrades 
Scripting for creating distribution lists 

Captures Ethernet-segment MAC frames 
Captures Token Rlng-{legmenl MAC frames 
Captures Novell IPX/SPX packets 
Captures TCP/IP packets 
Captures AppleTelk packets 
Real-lime traffic monitoring 
Protocol analyzer module 

Disk space free (%) 
Changed configuration 
All wor1<s1ation events logged 

Server utilization (%) 
Disk space lree 
Cache hil ratio(%) 
VO requests pending 

Run an ex1emal program/batch file 
Modify system files and reboot wolkstation 
Adjust system files, shut down, and restart server 

lions 

Report scripts 
Script editor 
Exports 10 spreadsheet 
Exports to database 

Global network monitoring 
Network utilization 
Network inventooy 
User accounts 

TopolocJ lisplay options 

Network components depicted graphically 
Bridges/routers 
Server 
Workstations 
Real-time inventooy update 

User programming 
APls 

External device attachment for alert notification 

Virus-protection module 
Storage management 
Task-scheduling module 
lnlerface to NetWare ullllties 

fl> In Brighrwork's Fusion 1.0 
Cl> V'8 Novolrs Navigator 3.0, not currently In tegrated with NMS 
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G> Planned for second quortor 1994 ovailnbility 
<!)Scan only 

LANLORD 

0 

• 
0 
0 
0 

0 
0 
0 
0 
0 
0 
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•• 
0 
0 
0 
0 

•• 
0 

•••• 
0 
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• 
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0 
0 
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•• 
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• 
0 
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NOVELL 
NMS 

••
••••• 
0 
0 
0 

•••• 

• 
0 

• 

• 
0 
0 
0 

•••• 
••••• 
•
•• 
0 
@

• 
0 

SABE RLAN 
WORKSTATI ON 

••
••
• 
0 
0 
0 
0 
0 
0 
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••• 
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• 
0 
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0 
0 
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VI SI NET 

0 
0 
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0 
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0 
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0 
0 
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0 
0 
0 

0 
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• 
0 
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• 
0 
0 
0 
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® Via SMS, not cunontty integrated with NMS 

lTREE 
TOOLS 

0 
0 
0 
0 
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0 
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0 
0 
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0 

0 
0 
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•••• 
• 
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• 
• 
0 

•• 
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• 
0 
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• 
0 
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information and applications. 
The program automatically tracks ap

plications on workstations and servers by 
scanning their drives. The inventory-con
trol program collects hardware and soft
ware information on a network based on a 
standard hardware parts list and known
applications software list. ln some man
agement programs, retrieved server and 
workstation hardware information may in
clude data on the CPU, coprocessor, mem
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ory, operating system, device drivers, sys
tem setup (CMOS) and BIOS information, 
and configuration files. 

In addition to automatic identification 
of hardware, these management modules 
allow manual entry of additional informa
tion for asset tracking and management. 

Network Topology and Mapping 
Among the evaluated products, only No
vell NMS and YisiNet provide automatic 

discovery of network topology and logical 
mapping of the network. LANDesk Man
ager and LANlord provide a quasi-topol
ogy map in the form of a Windows File 
Manager directory and file tree. 

Other management products can auto
matically discover network components, 
but they present discovered entities in list 
form . Discovered topology information 
may include the network segments, nodes 
on segments, adapter cards connected to 



segments, addresses applicable to nodes, 
and advertised services such as routing, 
network servers, and hubs. 

Some management programs (e.g., Visi
Net) allow the network manager to create 
a graphical representation of the nodes and 
Links in a network segment or an internet
work. Both Novell NMS and VisiNet al
low physical (mai nly location) and logi
cal (interconnect devices, file servers, and 
workstations represented by icons) maps of 
the network. 

Help Desk 
A help-desk application combines work
station management and remote-control 
software. It can perform workstation mon
itoring and gather network and worksta
tion configuration and diagnostic infor
mation. This provides the administrator 
with a valuable database for tracking over
all network configuration and isolating 
network problems. 

The help-desk component provides tools 
for accessing and controlling workstations 
remotely, to resolve user problems from 
a management console. When a user calls 

with a problem, the net
work administrator can 
establish a direct con
nection with the user' s 
workstation and inspect 
the hardware and soft
ware configuration; gain 
full control of remote 
Windows and DOS re
sources, including the 
user's screen, keyboard, 
and mouse; remotely 
view and edi t system 
files; perform file trans
fers with chat support; 
execute programs on the 	 NetWare Hub Services monitors hub performance and attached stations and 

enables or disables networil access to connected stations. 
user's workstation; and 
even reboot the workstation, if necessary, cution on server and local PC drives; au
to make configuration changes active. tomatic alert notification when license lirn

its are exceeded; creation and maintenance 
Application Metering of a registration database for authorized 
An application-metering module reports DOS and Windows applications; block
on server-based or workstation appl ica ing of options to enforce user compliance 
tion (DOS and Windows) usage to ensure with site licenses or prohibit execution of 
compliance with software licensing agree unauthorized applications; and statistical 
ments. Features of such modules include reporting of current and historical appli
monitoring of concurrent application exe- cation usage. continued 

Your Choice of Keyboard Monitor Switches 

Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter Typical Application 

CPUs/Servers 

• Simple pushbutton operation for quick selection 
• Four,eight. or twelve ports per unit 
• Daisy-chaining connects unlimited numberof CPUs 
• Compatible with EGA, VGA,Macintosh,Sun,and others 
• Optional keyboard booting for 286,386, and 486 
• Optional RS232 or PS/2 mouse interface 
• PCB construction for high reliability and low crosstalk 
• Rackmount, matrix, and customized units available

Manually controlled unit 

--- 
~~----------' 

• Switch by keystroke, from front panel, or RS232 port 
• Twoorfourportsperunit 
• Cascade units to support up to 255 CPUs 
• Supports monochrome, EGA,and VGA 
• Includes keyboard booting for 286,386, and 486 
• Includes RS232 and PS/2 mouse interface 
• LEDs display selected CPU and CPU power-on Keyboard controlled unit 
• Scan function switches among CPUs automatically 

Call toll-free now 
foryour copy of our 
Switching and Sharing 
Solutions catalog. 

Other Rose products: Print servers, printer sharing units. 
print butters. keyboard morWtor exrenders. video splitters. 
All Rose products are US-made and have a t -year warranty. 

~) ROSEMake the Rose Connection ~JI ELECTRONICS 

10850 Wilcrest Drive• Houston, Texas 77099 •Phone (713)933-7673 •Fax (713)933-0044 1-800-333-9343 
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llevice FUtera Alarms l,ltilltles 

-...,._---"--'-;._:,..,.;....;:;.,-...,,.......,.......'"""",.,.,.;.__.,..._,.,,,,;,.i:; 

out according to a scheduled dis- ll:l;:::~==~~=== 
~~~~;;;;~~;;;;~;;;;;;;~~~~~~~~;a~~ 

Electronic Software Distribution 
An electronic software distribu
tion utility automates the process 
of distributing applications, re
motel y installing applications, 
install ing and distributing oper
ating-system software , and up
grading software on a network. 
The distribution module may use 
an executable program, a script 
file, or a batch file to define distri
bution crilt:ria and launch the task. 

Software distribution is carried 

tribution job, which specifies 
when the di stribution will occur, Iii 
what files are to be distributed, 

and when the program is to be The LANDesk Traffic Monitor displays real-tlme statistics on network traffic, such as 
run. Some vendors (e.g., Novell) packet and error rates, network utlllzatlon, and broadcasts. 
offer optional electronic software 
distribution programs that can be run from 
a mainframe to install software on LANs. 

Other Administration Utilities 
Other useful network administration uti l
ities bund led with desktop .network man
agement products include printer and queue 

TIM HEFLIN 

Manager, End-User Services 
Microsoft, Inc. 

Network Topology: Ethernet 
Networking Protocol: TCP/IP 
Host: DEC VAX 
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servers and workstati ons and 
manage backup information ex
change between workstations 
and servers. 

Task scheduling involves the 
execution of programs in an un
attended mode to perform spe
cific management functions. As 
part of a management program, 
scheduled tasks are automati
cally launched by the manage
ment console , a user-defined 
script, or a batch file at a speci
fied time to provide mainte
nance such as doing schedu led 
backups, initiating an action to 
correct network problems that 
have been posted by a manage
ment alert , or performing other 
network management functions. 

management, network backup and storage 
management, and task scheduling. Printer Recommendations 
and queue management streamlines gen Novell NMS 2.0 functions as both a net
eral network printing functions. Through work management platform and a network 
storage management services, the network management product family . Although it's 
manager and network users can administer designed to manage primarily NetWare 
the automatic backup and restore of data on LANs (e.g., file servers, print servers, and 

"DynaComm®is Microsoft's® 
choice for terminal emulation." 
It should he yours. 
Evaluating terminal emulation software? Consider the one Microsoft 
chose for communicating across their world-wide network. FurureSoft's 
DynaComm for Windowsrn offers a single solution for PCs 
communicating across multi-platform networks to host computers. 

DynaComm features: • 19 Network interfaces 
• 16 Terminal emulation types including TCP/IP and !PX 

for UNIX, DEC, Hewlett • Powerful development tools 
Packard, IBM, and Data for creating GUI front ends to 

General systems host applications 

800-989-8908 

, Oynacomm + FutureSott. 

12012 Wickchester Lane, Suite 600 • Houston, Texas 77079-1222 USA11::=:
l ~ -:. 713.496.9400 • 713.496.1090FAX • 800.989.8908 Sales (USA)l ~ 

Windows isatrademark ofMicrosoft Corporation. Microsoft is aregistered trademark of Microsoft 
Corporation. DynaComm and FutureSoft areregislered trademarks of Fulu1e Soft Engineering. Inc. 
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PROTECT YOUR SOFTWARE 


NO BUTTON, 
NO ACCESS. 
Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Authorization Buttons,.,.'. 

Put a Lid on It 
We put the lid on software piracy by packaging microchips 
in button-shaped, stainless steel cans. The chips contain 
missing but critical information to make the software run. 
Execution rights are determined by possession of the 
Authorization Button. And thanks to the high-volume, 
low-cost nature of canning, Buttons are the lowest cost way 
to protect software. 

Pick Your Button, Name Your Price 
We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point 
that are right for you. 

Current offerings include a laser-engraved serial number, 
a memory with an expiration date, and a multi-level, 
password-protected memory. 

Security Continuum 

Button Type Unique 
Serial # 

Read/Write 
Memory 

Password 
Protection 

Expiration 
Timer 

Decoy 
Responses 

OS 1420 ID Button x 
OS 1427 Time Button x 4K bits x 
DS 1425 Multi Button x 2K bits x x 

Encourage the Trial 

Snap-In, Snap-Out 
Buttons interface to the PC's parallel port via the DS1410 
Button Holder. They simply snap in and out. So an 
inexpensive Button can be sent out for a new release, a 
security update, or a lease extension. Each Button Holder 
accepts two Buttons, so your customers don't have to 
piggy-back dongles to protect multiple packages. 

The future will be a dongleless world. New computers 
that accept Buttons directly, including palm and note
books, are being designed at OEM's today. Buttons are not 
parallel port-dependent. 

Software Protection with Complete
Compatibility 
Dallas Semiconductor Buttons are compatible across all 
ISA, EISA, and MCA machines - on underpowered 
notebooks as well as the anti-compatible Brand X's . We 
achieve this total compatibility through microchips that 
are self-powered, unlike other protection devices that must 
draw power from the host machine. 

Made in the U.S.A. 
At Dalias Semiconductor, we design nnd manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique serial number lasered into each chip 
prevent duplication. 

To learn how to button down your software, give us a call. 

With the DS1427 Time Button, you can actu
ally encourage software trials (and still sleep 
at night) . Trial or lease plans can be based on 
calendar time, elapsed time, or the number of 
times an application has been accessed . 
When the trial period that you specify is up, 
the software no longer functions. 

Circle 154 on Inquiry Card. DALLAS 

SEMICONDUCTOR 

4401 South Beltwood Parkway Dallas, Texas 75244-3292 Telephone: 214-450-0448 FAX: 214-450-3715 
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gateways) and interconnect devices (HMl
compatible [Hardware Monitor Interface] 
hubs, bridges, and routers), SNMP sup
port makes it compatible with several oth
er products and SNMP-compliant systems. 

NMS excels in network mapping, its 
user interface, and its on-line reference. 
It's an excellent choice for managing large, 
mult.isegment, multiplatfom1 LANs. 

VisiSoft VisiNet's strength is support 
for a wide variety of NOSes, providing 
modules for NetWare (including version 
2.xx), LAN Manager (and OS/2 LAN 
Server) , NetBIOS, and SNMP. It also 
works as a snap-on product under a No
vell NMS management system. VisiNet 
is reasonably priced for the types of man
agement functions it provides. Its major 
management function-providing a visu
al view of the network (across LANs and 
WANs)-is weakened by an unusual func
tional complexity. (Many of the software's 
limitations have been addressed in version 
2.5, which we didn't receive in time to test.) 

Among the desktop management prod
ucts, Frye Utilities surpasses the other 
products in ease of installation, setup, and 
use; depth of management functions; ver
sati lity of configuration options; robust 
performance and responsiveness of each 
program module; and the uncomplicated 
way its modules interface to the network 
and the information they collect. Each 
module is offered separately, and they all 
work together flawlessly. 

Intel's LANDesk Manager places a 
close second with its comprehensive set 
of management tools, including an excel
lent traffic-monitoring module, a good 
inventory tracking and management com
ponent, a good desktop management func
tion wi th an application monitor, and an 
effective server-monitor module with good 
alert-handling features. LANDesk Man
ager's user interface is among the best of 
those of the products eva luated. 

Central Point Software's LAN lord and 
Saber Software's Saber LAN Workstation 
are excellent for workstation management 
in general. LANlord excels in workstation 
trap (alarm) handling and management, 
support for very large networks, and mul
tiple NOS support. Its overall functional
ity is slightly compromised because it lacks 
server management capabi lity . 

Saber LAN Workstation has a rich set of 
desktop applications and utilities, includ
ing advanced DOS and Windows menu
ing, application metering, and workstation 
threshold-setting features. It lacks network 
monitoring and server and global net
work threshold-setting features. Likewise, 
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Brightwork Utilities' lack of networkwide 
monitoring, poor diagnostics, limited net
work and management standards support, 
lack of network and workstation thresh
old-setting capability, and average docu
mentation lower its overall evaluation. 

Central Point Software's XTree Tools 
and LAN Support Group's BindView NCS 
are the most cost-effective DOS-based net
work management products for Net Ware 
env ironments. BindView NCS excels in 
workstation configuration management 
monitoring, while XTree Tools is better 
at server management. BindView NCS's 
report-generation module is its greatest 
strength; it provides the most extensive 

reporting and report management options. 
Because of their NetWare-only support 
characteristics, BindView NCS and XTree 
Tools are weak in management standards 
and network protocol support. • 

. 	This report co111ai11s the results of The Soft
ware Digest Ratings Report, a monthly 
publication from the National Software Test
ing La!Joratories (NSTL). To obtain com
plete test results and in-depth analysis, con
tact NSTL (P.O. Box 551, Hightstown, NJ, 
08520, (609) 426-7070, fax (609) 426
5434). BYTE and NSTL are operating units 
ofMcGraw-Hill, Inc. 

BlndVlew NCS 3.12 
NCS Console and Server Information Module, 
$495 (SIM licensed per server); NCS Console 
and Workstation Auditing Module, $495 (WAM 
licensed per 100 nodes); additional SIM or 
WAM , $395; Traveling NCS, $1995 (per 
auditor) 
LAN Support ;;roup, Inc. 
2425 Fountain View, 
Suite 390 
Houston, TX 77057 
(800) 749-8439 
(713) 789-0882 
Circle 1090 on Inquiry Card. 

Brightworl< Utilities for NetWare 1.0 
50.user, $699; 100.user, $1999; 250.user, 
$2999 
Brightworil Development, Inc. 
766 Shrewsbury Ave. 
Jerral Center West 
Tinton Falls, NJ 07724 
(800) 552-9876 
Circle 1091 on Inquiry Card. 

Frye Utilities for Networks 1.5 

NetWare Management 1.5, $495 for inital 

server license, $395 ior additional server 

license; NetWare Early Warning System 1.5, 

$495/$395 (ISL/ASL); Software Update and 

Distribution System 1.0, $995 for initial (50· 

user) license, $895 for additional (100.user) 

license; LAN Directory 1.5, $495/$395 (IL/AL); 

Node Tracker 1.0, $149/$149 (IL/Al); 

NetWare Console Commander 1.5, $395 

Frye Computer Systems, Inc. 
19 Temple Place 
Boston, MA 02111 
(800) 234-3793 
Circle 1092 on Inquiry Card. 

LANDesk Manager 1.51 
Base NMS product. $1495 
Intel Corp. 
734 East Utah Valley Dr. 
American Fork, UT 84003 
(800) 538-3373 
(801) 763-2200 
Circle 1093 on Inquiry Can!. 

LANlord 2.1 (version 2.0 tested) 
Server and client software: 50.user, $2499; 
100-user, $4299; 250-user, $8999 
XTree Tools for Networks 1.5 
First server, $795; additional servers, $595 
each 
Central Point Software, Inc. 
15220 Northwest Greenbrier Pkwy., 
Suite 100 
Beaverton, OR 97006 
(800) 964-6896 
(503) 690-8088 
Circle 1094 on Inquiry Can!. 

Novell NMS 2.0 

Base product, $2495; Management Agent 1.5: 

one-user pack per NetWare 3.x or 4.x server, 

$495 


Novell, Inc. 
122 East 1700 South 
Provo, UT 84606 
(800) 453-1267 
(801) 429-7000 
Circle 1095 on Inquiry Card. 

Saber LAN Workstation 2.0 

Client software and documentation, $179; 

additional node license, $39 (no 

documentation) 

Saber Software Corp. 
5944 Luther Lane, 
Suite 1007 
Dallas, TX 75225 
(800) 338-8754 
Circle 1096 on Inquiry Can!. 

VlslNet 2.5 (version 2.0 tested) 

NetWare or LAN Manager/LAN Server with 

SNMP, $795 (single-server-restricted version), 

$1995 (no-server-restricted version); add-0n 

server licenses (sold separately), $395 

(single-server upgrade, to monitor one 

additional server), $1295 (to upgrade from 

single-server-restricted to no-server-restricted 

version) 

VisiSoft, Inc. 

2700 Northeast Expy., 

Suite B-700 

Atlanta, GA 30345 

(404) 32().0077 
Circle 1097 on Inquiry Can!. 
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Easing Windows' Graphics Bottleneck 

New 64-bit graphics accelerator cards break Windows perforrnance barriers 

GREG LOVERIA 

A s a graphical operating system 
functioning on top of another 
operating system (DOS), Win

dows places unusually high performance 
demands on every PC subsystem. While 
CPU clock speed, hard drive response, and 
memory size all influence Windows ap
plication speeds, the biggest Windows per
formance bottleneck has always been the 
graphics adapter subsystem. That's par
ticularly true if you work with 24-bit grnph
ics applications. 

Fortunately, manufacturers of graphics 
adapter cards have been producing prod
ucts with on-board graphics accelerator 
chips, available from manufacturers like 
S3, Cirrus Logic, Weitek, Texas Instru
ments, and Tseng Labs, that specialize in 
handling graphics-intensive duties. Graph
ics card companies like A Tl, Matrox, and 
Media Vision design their own graphics 
accelerator chips. 111e sole purpose of these 
chips is to relieve the CPU as much as pos
sible from graphics processing chores such 
as font caching, fills, painting, and raster 
and vector drawing. The result is increased 
Windows application performance speeds. 

While graphics accelerator chips using 
32-bit-wide data paths have been around 
for a year or so (other wide graphics data
path designs have been around for years, 
however) , the newest trend is to move 
graphical data between the graphics ac
celerator chip and the adapter's memory in 
a 64-bit-wide data path. Widening the data 
path increases bandwidths and allows the 
adapter to process and move greater 
amounts of graphical information more 
efficiently. Short of purchasing a new and 
faster PC, adding a 64-bit graphics accel
erator card can be an easy and inexpen
sive way for end users to improve Win 
dows application performance using their 
current VL-Bus (VESA [Video Electron
ics Standards Association] Local Bus) or 
PCI (Peripheral Component Interconnect) 
system. 

New Breed 
In this review, l examine some of the first 
of a new breed of 64-bit accelerator cards 
that push graphics performance to new 
levels and are particularly suited to 24-bit 
graphics applications. Because they are 

optimized for 24-bit 
graphics, these cards 
run nearly as fast in 24
bit color-depth modes 
as they do with 8-bit 
graphics. But in all 
modes they are faster 
than previous cards. 

While many of these 
products are high-end 
cards priced for graph
ics work at high resolu
tions (e.g., Matrox 's 
card supports 1600- by 
1200-pixe l resolution 
with high speed and re
fresh rates), a few are 
reasonably priced cards 
that provide top speed 
for running general 
Windows applications 
that include some 24
bit work. Orchid 's card, 
for example, starts at 
$249 with I MB of 
DRAM. I also tested 
64-bit cards from Me
dia Vision, Diamond, 
and ATI. Since my evaluation, other 
cards-both VL-Bus and PCI-have ap
peared from other manufacturers, such as 
Acronics, Actix, Genoa, Infotronic, Miro, 
Number Nine, and STB . All the reviewed 
cards except Media Vision 's support 
VESA's DPMS (Display Power Manage
ment System) specifications , which lets 
them work with DPMS-compliant moni 
tors and systems in power-sav ing modes. 

I tested cards that follow the VL-Bus 
standard, considering them from the point 
of view of someone looking to upgrade a 
current VL-Bus system. If you're buying a 
new system with a PCI bus, the PCI ver
s ions of these cards should provide similar 
performance. 

Gauging Benchmarks 
In spite of myriad available graphics ac
celerator benchmark tests, gauging per
formance differences between such com
plex products as graphics adapter cards is 
a daunting task. Any particular benchmark 
test can slant test results in favor of one 
product or another. 

Also, many of the graphics accelerator 
tests around can generate confusing 

Five new 64-bit graphics cards (clockwise from left) from Media Vision, Diamond 
Computer Systems, Matrox Graphics, ATI Technologies, and Orchid Technology. 
Whether In the PCI version or the Vl-Bus version shown here, any one of these is 
faster than any PC card you've used before. (Although it's not In the photo, a 
2-MB Matrox MCA Ultra was also tested.) 

mounds of raw perfom1ance data, giving 
timing details on such operations as nu
merical BITBLT stretches, fills, and line 
drawing. I have found that poring over 
mountains of raw data results sometimes 
tells me little about how much faster my 
applications will run if I add a particular 
accelerator card to an existing system. 

For this review I chose Tl 's Wintach 
1.0, a tried-and-true graphics benchmark 
utility that emulates actual Windows with 
applications functions such as vector draws, 
font caching, scrolls, and paint fills. It also 
gives a pretty good estimate of CAD per
formance in general. Wintach runs four 
sets of operations, each characteristic of 
an application type: word processors, CAD/ 
draw, spreadsheets, and paint programs. 

Wintach indexes the elapsed time of 
each application set against the perfor
mance of a Compaq Deskpro 386/20 with 
unaccelerated VGA. It then scales the re
sulting speed indexes according to reso
lution and color depth so the final appli
cation index reflects the amount of data a 
graphics system is actually processing over 
time. The four scaled indexes are then av 
eraged to get the overall RPM (Relative 
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A Bigger Bus 

G enerally, an on-board accelerator chip 

can transfer graphics data between itself 
and banks of dual-ported VRAM (video 

RAM) faster than it can with DRAM, and 

faster over a 64-bit data path than a 32
blt path. The downside is that VRAM Is 

more expensive {at least 1.5 to 2 times 

DRAM costs). As a compromise, graphics 

accelerator chip manufacturers such as 

Tseng Labs and Weitek use interleaving 

techniques on 32-bit-wide data paths to in

crease data transfer speeds between 

their accelerator chips and a graphics 
card's memory. 

In short, memory interleaving is simi

lar to double buffering. That is, while one 

bank of video memory is sending graphi

cal data, a second bank can be receiving 

incoming data. Although you can also ap-

Performance Measurement) index num
ber (as shown in the table " Performance for 
64-bit Graphics Accelerator Cards.") 

Tl originally designed Wintach to ex
ercise the functions of its TMS-34020 and 
34040 graphics coprocessors. I picked it 
for my tests because it matched the results 
from preliminary tests I ran using actual 
Windows progran1s with two cards, an un
accelerated Diamond SpeedStar wi th I 
MB of DRAM and Media Vision 's Pro 
Graphics I 024 accelerated card with 2.25 
MB ofVRAM (v ideo RAM). 

I timed speed differences between the 
two cards using four application tests. The 
firs t displays a CorelDraw .CDR fi le with 
849 vector objects, to gauge vector and 
paint/fill screen redraws. The second scrolJs 
a 20-MB TIFF fi le in Photosty ler 2.0, to 
gauge raster redraws. The third and fourth 
scroll a 28-page multifont Microsoft Word 
document and a two-page multifont Page
Maker 5.0 document, respectively, to test 
redraw , font caching, and vector font fill s. 
When I ran Wintach on these two cards, 
the percentile differences in speed observed 
between the two cards running my Win
dows application tesL~ and Wintach 's RPM 
results were virtually identical. 

Speed Trials and Tribulations 
In testing these cards in three VL-Bus sys
tems and witJ1 several monitors, I ran into 
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ply memory interleav bit-wide on-board data

ing on VRAM-equipped path architecture. 

cards , it is more typi Companies such as 

cally used with DRAM Tseng Labs that pro

because both fit with duce accelerator chips 
cost-conscious design with 32-bit interleaved 

goals. designs contend that a 

On the other hand, properly designed 32

manufacturers like ATI , bit Interleaved acceler
Cirrus, Matrox, Media ator card is every bit as 

Vision, 53, and Weitek {again) have in

troduced accelerator chips that use a 64

bit-wlde data path to move data between 

the graphics chip and video memory, and 

even sometimes out to the color DAC (D/A 

converter) that pumps the analog signal to 

the monitor. At this writing, controversy 

is brewing over whether a 32-bit inter

leaved design is as fast as a straight 64

problems you should be aware of. With 
two early VL-Bus systems, I ran into com
patibility problems. Only one of the new 
card , A T l s Graphics Pro Turbo, would 
work in these systems. With a 66-MHz 
MIS 486DX2 PC, which had one of the 
first Micron ics Y L -Bus motherboards 
(circa March 1993), I was able to fix the 
prob lem by updating the PC 's Phoenix 
flash BIOS with new software from MIS 
and Micronics. 

I 'm still working on the compatibility 
problem with the other system, a home
built unit with an early Diamond VL-Bus 
FastBus motherboard (c irca June 1993) 
and a ~h ips & Technologies BIOS. The 
older motherboards follow version 1.0 of 
the YL-Bus specification. wh ile the new 
graphics cards comply with VL-Bus 2.0. 
The graphics cards are supposed to be 
downward compatible with version 1.0 
systems. 

All the cards functioned flawlessly in 
the newer system Tended up using for the 
testing, a 66-MHz 486DX2 from Gateway 
2000 w i th 16 MB of RAM , a current
model Micronics VL-Bus motherboard, 
and a Phoenix BIOS. I tested all cards us
ing DOS 6.2 and vanilla Windows 3. 1 con
figurations. I generated al l Wintach te t 
results at frequencies between 60 and 72 
Hz in noninterlaced modes (as needed per 
resolution with each card). 

fast as a 64-bit-wide accelerator card. My 

tests with three Tseng-based cards (from 

ATI, Diamond, and Genoa) show that they 

just can 't keep up with 64-bit cards. The 

results for the fastest of the three cards, 

Genoa's Phantom 32i , are included along 

with the data from the 64-bit cards in the 

table "Performance for 64-bit Graphics 

Accelerator Cards" on page 138. 

The test monitors were a 2 1-inch MF
5421 A Idek and a 15-inch Optiquest 3000. 
Caut ion is the word when working with 
low-bandwidth monitors and high-band
width adapters: I destroyed my 15-inch 
Optiquest monitor by plugging it into an 
adapter that was already configured at a 
1200- by 1600-pixel test resolution from a 
prior test with the multisync, multiband
width l dck monitor. 

ATI Graphics Pro Turbo 
ATI Technologies' Graphics Pro Turbo 
64-bit acce lerator is based on the com
pany's proprietary mach64 graphics ac
celerator chip and 64-bit A TI68860 DAC 
(DIA converter). I tested the 2-MB VRAM 
version of the card, which retai ls for $449. 
You can upgrade it to 4 MB with ATl's 
2-MB VRAM expansion daughtercard 
($249) or buy the 4-MB VRAM version 
for $699. The Graphics Pro Turbo ships 
wi th drivers for Windows 3.1, T , OS/2, 
AutoCAD 386, Autoshade, 3D Studio, and 
Intergraph 's MicroStation. 

The VL-Bus version of the Graphics 
Pro Turbo is a three-quarter- length card 
(the minimum size because of VL-Bus slot 
design). The PCI and ISA versions are 
hal f-s ize cards. The 2-MB version sup
ports resolutions of up to 1280 by I 024 
pixel s (256 co lors). With 2 MB , only 
65 ,536 colors are supported at the I 024
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by 768-pixel resolution ; wi th the 2-MB 
VRAM expansion module or the 4-MB 
version, you can get 24-bit color depth 
( 16.7 million colors) at 1280- by 1024
pixel reso lution where the card uses a 
packed-pixel mode. 

Card setup and device driver installa
tions are straightfoiward and are performed 
from a DOS utility. The card has only one 
set of on-board IRQ (interrupt request) 
jumpers ; yo u set I/O and memory ad
dresses through software. After configur
ing the card for monitor resolutions and 
refresh frequencies, you start Windows 
and then access ATI 's contro l panel to 
fine-tune your Windows setup using ATI's 
FlexDesk+ utility. Flex Desk+ allows you 
to configure color bit depths, screen and 
virtual desktop sizes, and fonts, after which 
you must reboot Windows. 

ATl's WinSwitch utili ty allows you to 
change between most of the above resolu
tions on the fly without rebooting Win
dows, whi le the DeskScan utility imple
ments accelerated panning and zoom 
features. Another bundled Windows utili
ty accelerates playback of Video For Win
dows motion video clips, allowing viewing 
at twice the capture size without pixellation 

(i.e., without creating a granular effect). 
Last, a DPMS utility lets any system im
plement power saving with VESA Green 
PC-compliant monitors. 

In the Wintach tests at 640- by 480 
pixel and 800- by 600-pixel resolutions 
with 24-bit color depth , the 2-MB Graph
ics Pro Turbo was one of the slowest 64-bit 
cards tested (which isn' t that slow). With 
ATJ' s FlexDesk+ utility , however, you 
can enable a 32-bit-depth mode and in
crease the card's performance enough to 
put it in second place at those resolutions. 
(As with many other accelerator cards, in 
32-bit-deplh mode, ATI uses the extra al
pha channel bits as an additional 8-bit data 
path to increase transfer rates of graphi
cal information.) 

People like me, whose applications need 
24-bit color in all modes, wi ll want the 4
MB version of the card, which wasn't 
available for testing. Because most of my 
work centers around 24-bit image manip
ulation, I' d like to know how the 4-MB 
version performs at higher reso lutions. 
However, at the 2-MB version's lower res
olutions and color bit depths, the Graphics 
Pro Turbo is fast and we.' J worth your con
sideration . 

About the Products 
Graphics Pro Turbo (2 MB of VRAM, Vl..Sus} ... $449 

2-MB upgrade ............................................. 5249 

4-MB verslon ............................................... $699 
(same pricing for /SA and PC/ versions) 
ATI Technologies, Inc. 
33 Commerce Valley Dr. E 
Thornhill, Ontario, Canada L3T 7N6 
(905) 882-2600 
fax: (905) 882-2620 
Circle 1083 on laqulry Card. 

KelYln 64 (2 MB of ORAM, Vl.Sus) ................... $325 


1·MB DRAM version ................................... 5250 

1·MB DRAM upgrade .................................... $45 


(same pricing for /SA and PC/ versions) 
Orchid Technology 
45365 Northport Loop W 
Frem nt, CA 94538 
(800) 767-2443 
(510) 683-0300 
fax; (510) 490.9312 
Circle 1084 on lnquky Card. 

MGA Ultlma (2 MB or VRAM, VL.Sus).................$499 


PCI version ...... ................................ ..... .......$449 


MGA Ultlma Plus (4 MB or VRAM, Vl·BUS) ........$849 


2-MB VL-Bus version .................................. $599 


2-MB PCI version ........................................ $499 

2-MB VRAM ............... ............................ ......$250 


Matrox Graphics, Inc. 
1055 St. Regis Blvd. 
Dorval , Quebec. Canada H9P 2T4 
(800) 361-1408 
fax: (514) 685-2853 
Circle 1085 on Inquiry Card. 

Pro Graphics 1024 (2.25 MB 

ol VRAM, VL.Sus) ................................................. $449 

S.bit color version (0.75 MB of VRAM).... .$299 

1.5-MB VRAM upgrade ..................... ... .... ...$149 

(same pricing for /SA and PC/ versions) 

Media Vision, Inc. 

47300 Bayside PkWy. 

Fremont, CA 94538 

(800) 845-5870 
(510) 770-8600 
fax: (510) 770.9592 
Circle 1086 on Inquiry Card. 

Stealth 64 (2 MB or VRAM, VL.Sus) ................... $999 


4-MB VRAM verslon .................................. .. $599 

(same pricing for POI version) 
Diamond Computer Systems. Inc. 
1130 East Arques Ave. 
Sunnyvale, GA 94086 . 
(408) 736-2000 
fax: (408) 730-5750 
Circle 1087 on laqally Card. 

Orchid Kelvin 64 
Costing considerably less than the other 
64-bit cards l tested, Orchid Technology's 
DRAM-based Ke lvin 64 was also the 
slowest, but not by much. It kept close to 
the high-end Matrox cards at lower reso
lutions. The card's Cirrus Logic 5434 chip, 
a 64-bit graphics accelerator, uses inex
pensive DRAM and also functions as the 
high- and true-color DAC. 

For $250, the Kelvin 64 ships with a l
MB bank of 256- by 16-bit DRAM . A 
user-installable I-MB DRAM upgrade kit 
costs $45. The I-MB version supports res
olutions ranging from 640 by 480 pixels 
with 16.7 miJlion colors (24-bit) to 1280 by 
1024 pixels with 16 colors (4-bit). Up
graded to 2 MB, the card supports 24-bit 
color at 800- by 600-pixel resolution, and 
256 colors at 1280- by l 024-pixel resol u
tion noninterlaced. Drivers bundled with 
the unit are the same as those that ship 
with ATI's adapter. I tested a 2-MB card. 

The Kelvi n 64 is completely jumper
Iess; all I/O addresses are set through soft 
ware. You fir t load Orchid' s KINSTALL 
DOS setup utility to select and install driv
ers for Windows, CAD, and certain word 
processors. The KTNSTALL utility also 
installs KSCAN, Orchid's advanced mon
itor setup utility, where you select and test 
monitor video modes and make screen
centering adjustments. After starting Win
dows, you use the Kelvin 64 Setup icon 
from Windows' Control Panel to configure 
di spl ay resolutions, color palettes, and 
DPMS times, as well as how much mem
ory to reserve fo r the card's fo nt caches. 

Additionally, you can configure virtual 
screen resolutions and set hardware screen
magnification "zoom-in" and "zoom-out" 
hot keys. Because it holds only 2 MB of 
memory, the K~Jvin 64 can display only 
65,536 colors ( 16-bit) at I 024- by 768
pixel resolution. Like the ATI card, the 
Kelvi n 64 uses a 32-bit color depth for ac
celeration, though not as effectively. 

Still , Orchid' s Kt lvin 64 accelerator 
card is substantially less expensive than 
the others, and it 's one heck of a bargain 
for the performance I ob erved. Orchid 
bills it as "the first affordable 64-bit graph
ics acceleration solution," and rightly so. 
Anyone who demands fast graphics speeds 
for minimal dollars should put the Kelvin 
64 first on hi s or her shopping li st. 

Media Vision Pro Graphics 1024 
Media Vision 's Pro Graphics 1024 accel
erator card comes in two flavors. The $449 
True Color unit with 2.25 MB of VRAM 
can display 24-bit color at I 024- by 768
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PERFORMANCE FOR 64-BIT GRAPHICS ACCELERATOR CARDS 
Diamond's Stealth 64 was by far the fastest card tested , but other cards have their strong points. Although expensive, Matrox's Ultima 
cards do well at higher resolutions and reach 1600- by 1200-pixel resolution. For its price, Orchid 's Kelvin 64, the only DRAM-based card 
tested , provides good performance at lower resolutions. The 2-MB version of ATl's card does even better at lower resolutions; the 4-MB 
version, unavailable at the time of this review, may also do well at higher resolutions. Higher numbers are better; - =not applicable. 

RESOLUTIONS' 

640 x 800 x 800 x 1024 x 1024 x 1024 x 1280 x 1280 x 1280 x 1600 x 1600 x 
480 x 600 x 600 x 768 x 768 x 768 x 1024 x 1024 x 1024 x 1200 x 1200 x 
16.7 MILLION 65,536 16.7 MILLION 32,768 65,536 16.7 MILLION 256 32,768 65,536 256 32,768 

ATI Graphics 
Pro Turbo 84.73' 110.48' 112.87 87.25 
Diamond Stealth 64 143.34 176.50 234.34 186.96 
Matrox MGA Ultima 
forVL-Bus 69.18 86.88 88.16 92.41 84.56 
Matrox MGA Ultima 
Plus for VL-Bus 69.63 88.41 113.89 119.08 117.29 
Media Vision 
Pro Graphics 1024 75.80 99.86 133.51 
Orchid Kelvin 64 66.18' 71.46' 83.58 
Genoa Phantom 32i' 26.72 51.71 63.69 50.71 

' In pi xels x pixels x colors. 

' Wintach read this card in this mode as using 32-bit color depth instead or 24-bit and scaled it accordingly. The Wintach RPM value has been adjusted downward (by 0.75) so that it 
can be compared with the other cards In 24-bit mode. 

' The rastest of three 32-bit cards tested ror comparison. All used a 32-bit interlaced memory design. These cards slowed down with 24-bit color. 

Texas Instruments' Wintach graphics benchmark times tour sets of graphics operations that simulate word processor, CAD/draw, spreadsheet, and paint programs. Wintach Indexes 
the time results to those of a Compaq Deskpro 386120 with unaccelerated VGA and then scales the results based on resolution and color depth so that the resulting rour application 
indexes reflect the amount or graphics data involved. The rour indexes are then averaged to the single overall Index (called RPM for Relative Performance Measurement) that is 
presented here. RPM values are shown ror the highest color depth supported at each resolution. For the 64-bit cards, the highest color mode provides the best Wintach result at a 
given resolution. Because of the scaling or RPM values for resolution and color depth, numbers at different modes are not directly comparable. An RPM value ror 24-bit mode, for 
example, will be three times higher than the RPM value ror the 8-bit mode at the same pixel resolution if both tests take the same time. 

pixel resolution, while the $299 8-bit Color 
unit with just 0.75 MB ofVRAM can dis
play 1024- by 768-pixel resolution with 
up to 256 colors. You can upgrade the 
$299 unit for the difference in price be
tween the two. 

Media Vision ships the units with a full 
array of drivers for Windows 3.1, Win
dows NT, and OS/2, as well as Autodesk 
ADI drivers for AutoCAD, 3D Studio, and 
Animator Pro. Extra goodies include Kai's 
Power Tools for Windows (an excellent 
fractal-generation program) and FastFilm 
(a Media Vision hardware implementa
tion that allows full-screen playback of 
Video For Windows clips). The FastFilm 
feature is made possible by Media Vision's 
MVV462 Video DAC, part of the com
pany ' s Stingray24 multimedia chip set. 

Media Vision' s multimedia plans for 
this card are obvious. Besides the nom1al 
15-pin SVGA connector, the card has both 
S-VHS Video and NTSC composite in
and-out connectors. These connectors will 
become functional when Media Vision re
leases its I 024 multimedia daughtercard, 
probably this fall . 

The 1024 True Color adapter installs 
easily, without your having to set any 
jumpers (a single jumper block disables 
or enables the on-board VGA). To install , 
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you start Windows in a 16-color, 640- by 
480-pixel mode. You choose all Windows 
drivers, monitor options, and screen reso
lutions from a Pro Graphics I 024 setup 
utility icon in Windows ' Control Panel 
and then restart Windows to invoke the 
new resolutions and color bit depths. 

Expanded Pro Graphics 1024 units are 
not actually 64-bit accelerators-with 2.25 
MB of VRAM on-board, the True Color 
unit uses a 72-bit-wide data path to speed 
up graphics functions. The Pro Graphics 
1024 cards use a Cirrus Logic 5402 ac
celerator card coupled with Media Vision's 
own MVV452 graphics accelerator chip. 
The design moves graphical data via inter
leaving between the MVV452 chip along 
three 24-bit-wide data paths to three 0.75
MB banks of VRAM (one path each for 
the red, green, and blue color channels). 

Of the six 64-bit accelerator card con
figurations I tested, only the Pro Graphics 
I 024 and two 4-MB adapters can display 
16.7 million colors at I 024- by 768-pixel 
resolution. At this mode and resolution, 
the Media Vision chip comes in a distant 
second behind Diamond' s card (and it' s 
hard to say how a 4-MB ATI card might 
do). In 640- by 480-pixel and 800- by 600
pixel modes, the card placed in the middle 
of the pack. 

Although the Pro Graphics I 024 is not 
the fastest accelerator card, I'm impressed 
by Media Vision 's design and engineer
ing implementations of the present 72-bit 
acceleration and FastFilm subsystems, and 
with all the extras that come with the card. 
If your graphics needs include future plans 
for capturing video or taping full-screen 
digital video playback and SVGA com
puter sessions on your VCR, then you must 
have a Pro Graphics I 024 in your system. 

Matrox MGA Ultima 
Since introducing it last year, Matrox has 
revamped its 64-bit MGA graphics chip, 
removing some 3-D capabilities to lower 
the cost and tuning drivers to improve the 
performance. I tested two VL-Bus ver
sions of the current 64-bit MGA card: the 
$499 MGA Ultima, a three-quarter-length 
card with 2 MB of VRAM, and the $599 
MGA Ultima Plus, a full-length card that 
comes with 2 MB but upgrades to 4 MB 
for an additional $250. r tested the Ulti
ma Plus both ways and found that the Ul
tima and 2-MB Ultima Plus perform al
most identically. 

With 2 MB, both cards support resolu
tions of up to 1152 by 882 pixels in 15
bit high-color mode and 1280 by 1024 pix
els in 256-color mode (8-bit). The Ultima 



The only statistics package 
SYSTAT®6.0 foF DOS 

Call for Introductory Pricingyou'll ever need. 

" The best general-purpose statistics 
program" * just got better 
For more than 10 years, SYSD\T, Inc. 
has been producing accurate, com
prehensive statistics and graphics 
software. SYSTAT 6.0 for DOS, the 
latest version of the highly-rated 
SYSD\T package, brings you new 
dimensions of power and function
ality. A broad array of data handling, 
statistics, and graphics features have 
been added to the package. SYSTAT 
can accommodate larger data sets 
than ever before: the program has 
been rewritten to let you analyze 
data files with thousands of variables 
and unlimited records. SYSD\T for 
DOS now supports extended mem
ory, to allow for very large,complex 
analyses. And, SYSTAT's graphics are 

now object-oriented, so you can 
modify them with ease, and rotate 
all 3-D graphs to any perspective. 

From basic to advanced statist ics 
All versions of SYSD\T provide 
a full range of statistical analyses, 
including: • frequencies • t tests 
• multi-way cross-tabs • nonpara
metric statistics • correlations 
• linear, multiple, and stepwise 
regressions • ANOVA • ANCOVA 
• repeated measures • factor 
analysis • cluster analysis • multi
dimensional scaling • Box:Jenkins 
ARIMA models • Fourier analysis 
• principal component analysis 
• means models • post-hoc tests 
• time series • nonlinear modeling 
• loglinear modeling. 

SYSD\T 6.0 for DOS adds several 
new analyses to the SYSIAT package: 
• design of experiment procedures 
for quality control, including 
D-optimal,Taguchi, Plackett-Burman, 
Box-Behnken, and other designs 
• matrix algebra commands and 
functions • RAMONA, a powerful 
path analysis procedure. 

New! OuickGraphs & 3-0 Charts 
SYSD\T 6.0 for DOS prm~des Quick
Graphs, plots that are automatically 
generated with each analysis. New 
3-D bar, pie and ribbon charts give 
you three dynamic ways to present 
your analysis results. The package 
now also supplies Shewhart, Pareto, 
and CUSUM charts for quality con
trol. Other SYSTAT graphs include: 
• box plots • density plots • function 
plots • icon plots • probability 
plots • quantile plots • stem-and
leaf plots • 2-D and 3-D scatterplots 
• maps with geographic projections 
• contour plots. 

SVSTAT for Windows & Macintosh 
SYSD\T (version 5) is also available 
for Windows'Mand Macintosh~ All 
SYSTAT data and graphics files are 
compatible across platforms. 

"SYSI'AT (far Windows) - with 
its superb graphics, high-quality 
statistical algorithms, and . 
reasonable price - is an excellent 

..., """' choice." PC Magazine 
~ 

Whether you use DOS, Windows or 
a Macintosh-with SYSTATyou're 
using the best statistics and graphics 
software available. 

To order SYSTAT (with a 60-day 

money-back guarantee), or to 

request more information, call: 


708-864-5670 
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[ tested uses a Brooktree 485 RAMDAC 
for high- and true-color modes. With 4 
MB, the MGA Ultima Plus displays reso
lutions of up Lo I 152 by 882 pixels with 
24-bit color depth, as well as 1280 by 1024 
pixels and 1600 by 1200 pixels with 15-bit 
color depth. 

Installation was easy, although Matrox 
uses a JO-position DIP switch to set the 
card's memory addressing and enable or 
disable on-board VGA. You use a DOS 
utility Lo establish and test monitor fre
quencies, resolutions, and color depths, as 
well as for installing Windows 3.1, NT, 
AutoCAD, 3D Studio, OS/2, and Micro
Station drivers. The setup program modi
fies AUTOEXEC.BAT and CONFIG.SYS 
to set software communication links with 
the MGA adapter' s hardware BIOS. 

After rebooting the system and starting 
Windows, you use Matrox's MGA Control 
Panel utility to set operating resolutions 
and bit depths, as well as virtual screen 
resolutions of up to 1600 by 1200 pixels. 
The Control Panel also lets you enable 
Matrox's ModeSWTTCH utility, which 
lets you switch Windows resolutions and 
color depths on the fly without interrupting 
your applications. You can also enable or 
disable Matrox' s PixelTouch hardware 
zoom utilities, which let you instantly mag
nify images for precision pixel retouching 
in image editors such as Photostyler. 

Surprisingly, the extra 2 MB of VRAM 
I installed on the Ultima Plus increased 
Windows speed only marginally, and only 
in a few applications. Also surprising was 
that, with or without the extra 2 MB in
stalled, the Ultima Plus ran slightly slow
er than the lower-cost MGA Ultima in 
some modes. Although it was once the 
only 64-bit Windows accelerator card and 
one of the fastest graphics cards of any 
type, the MGA Ultima tested slower than 
most of the other 64-bit card~ at lower dis
play resolutions. At higher resolutions, it's 
on a par with all the cards except the Dia
mond Stealth 64- and at 1600- by 1200
pixel resolution, it is the only card still in 
the running. 

Using Matrox's QCDP (Quality Color 
Dithering Process) color mode, both Ul
tima cards can provide fairly realistic col
or, with display speeds in between those 
provided by 8- and 24-bit modes. QCDP is 
an 8-bit mode that uses the Matrox chip's 
hardware dithering process to emulate 24
bit color depths using only 8 bits of data. It 
comes into its own at 1280- by I 024-pixel 
and 1600- by 1200-pixel resolutions where 
true color isn ' t available. 

A strong point is that the 4-MB MGA 
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Ultima Plus supports the highest screen 
resolutions al the highest color depths of 
any accelerator card I've seen on the mar
ket. And particularly at these high resolu
tions and added color depths, the Ultima 
cards provide their best performance. A 
special $999 version of the card, the MGA 
Ultima 200, has the 200-MHz bandwidth 
necessary for an ergonomic 76-Hz refresh 
rate at 1600- by 1200-pixel resolution. ln 
my image-editing applications, I found 
that the PixelTouch zoom and Mode
SWJTCH features were a real plus, and 
for spreadsheets and PageMaker layouts, 
the 1600- by 1200-pixel modes proved 
ideal with a large monitor. 

Diamond Stealth 64 
Diamond's Stealth 64 VL-Bus card, the 
fastest card I tested, ships in two configur
ations-a 2-MB VRAM version ($399) 
and the 4-MB VRAM unit ($599) I tested. 
Versions are also available for PCI sys
tems. Besides Windows 3.x and NT driv
ers, the Stealtl1 ships with drivers for Lotus 
1-2-3, WordPerfect 5.1, Cadkey, DataCAD, 
MicroStation, and Panacea's TurboDLD 
ADI drivers for 3D Studio, AnimatorPro, 
and AutoCAD releases I 0, 11, and 12. 

The Stealth 64 VL-Bus unit is a three
quarter-length card with only one jumper 
(IRQ setting). The half-length PCI version 
is completely jumperless. The Stealth uses 
S3 ' s new Vision 964 graphics accelerator 
chip along with a Brooktree 485 RAM
DAC for high- and true-color support. 

The 4-MB VRAM unit supports 24-bit 
color depth at resolutions of from 640 by 
480 pixels to 1152 by 864 pixels , and 
65,536 colors at the adapter's maximum 
resolution of 1280 by 1024 pixels. The 2
MB VRAM version supports 24-bit color 
at 800- by 600-pixel resolution, 65,536 
colors at 1024 by 768 pixels, and 256 
colors at 1280 by L024 pixels. 

The Stealth installed without a hitch, 
and driver setup was equally painless. 
From box to Windows, I was up and run
ning at 1024- by 768-pixel resolution in 
24-bit color in less than 5 minutes. With 
Diamond's DOS-based installation and 
setup utility, you set and test monitor fre
quencies, text modes, and DPMS timings. 
A utility, S64BIOS.COM, loads as a TSR 
program for systems that don't automati
cally shadow the Stealth's BIOS into mem
ory on bootup. (The Gateway 2000 test 
system did auto-load the BIOS, so I didn' t 
test the unit with this TSR installed.) 

The installation program next installs 
Windows drivers and starts Windows 
itself. Once in Windows, Diamond's In-

Control Tools dialog box requests addi
tional information about monitor frequen
cies, as well as Windows screen resolu
tions and color bit-depth preferences. 

During the Wintach test, the application 
screen tests really screamed, but I decided 
the results were a fluke-the RPM index 
numbers from the Wintach test seemed too 
fast. I spent almost 3 hours running multi
ple applications, rerunning WinLach, and 
performing some AutoCAD redraw tim
ing tests that I had run with the other cards. 
I also tried a number of other graphics 
benchmarks, including NSTL's tests, be
fore convincing myself that the Stealth was 
indeed running as fast as I perceived. 

Diamond's Stealth 64 blazes in every 
Windows and DOS application. It will 
make your old 486 feel like a double-speed 
Pentium. I give it two thumbs up for ex
cellence in all categories, as well as for 
being the fastest graphics accelerator card 
I've ever worked with . 

For Every Need and Budget 
Obviously, the top pick for best perfor
mance is Diamond' s Stealth 64. It's a tad 
expensive with 4 MB of VRAM on-board, 
but it's worth every penny. My next choice 
goes to Orchid's DRAM-based Kelvin 64 
as the least expensive 64-bit card on the 
market. Although a bit slower than most, it 
should appeal to users on a budget who 
need faster Windows application speeds 
but don't need 24-bit color at 1024- by 
768-pixel resolution. 

Media Vision ' s Pro Graphics 1024 is a 
great choice for those who can use 64-bit 
acceleration performance now but want 
to do everything with one card in future 
multimedia applications. The most ex
pensive of all, Matrox' s Ultima cards are 
the only cards in this review that support 
1600- by 1200-pixel resolution, and they 
do it with good performance. The jury's 
out on ATl's Graphics Pro Turbo until test 
results with a 4-MB configuration become 
available. 

Other than the initial VL-Bus installa
tion problems, all the cards that I tested 
worked as advertised , albeit some a bit 
faster than others. lf you're tired of slow 
Windows speeds with 24-bit graphics, give 
one of these cards a try. Maybe you don't 
need a Pentium just yet. • 

Animator, technical writer, mid consultant on com
puter graphics, desktop publishing, digital video/ 
audio, and MPC, Greg loveria lives in Bi11gham
to11, New York. He has written numerous anicles 
for BYTE and is a con1rib111ing editor to McGraw
Hill's DataPro booh. Yori can reach him 011 the 
Internet or B!X at loveria@bix.com. 

mailto:loveria@bix.com
http:S64BIOS.COM
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PowerPC Hits the Road 

IBM's high-priced PowerPC notebook makes AIX truly portable 

BRUCE DAWSON 

A !though it's not the first RISC
based portable PC running 
Unix, IBM 's RS/6000 N40 is 

the first using the new PowerPC chip, and 
it may be the fastest. Built by Tadpole, the 
N40 is a notebook version of IBM 's RS/ 
6000 running AIX, IBM 's flavor of Unix. 
It is a lightweight, color notebook pow
ered by a 50-MHz PowerPC 601 micro
processor with a 32-KB cache. Weighing 
just over 7 pounds with the battery in
stalled, it has the near-laptop dimensions of 
8.5 by 11.8 by 2 inches. The price of the 
basic system I reviewed, equipped with 
16 MB of RAM and a 340-MB hard drive, 
is $ 11 ,995. 

The internal battery lasts only 45 min
utes to an hour; it's too bad the power
efficient 603 version of the PowerPC chip 
wasn't available at design time. IBM ex
tends your road time by shipping the N40 
with two batteries, but you must shut down 
the system to switch them. Using the N40's 
save-and-resume feature, that process takes 
around 5 minutes-not bad for a Unix sys
tem, but still inconvenient. Another solu
tion is an optional external battery pack 
that connects to the back of the N40 and 
extends battery life up to 4 hours. 

Packs Power 
This rugged little notebook packs a lot of 
power and features. The lightweight mag
nesium-alloy case makes it sturdy and dou
bles as a heat sink. The N40's built-in TFT 
(thin-film transistor), active-matrix color 
screen measures 9.4 inches diagonally and 
provides bright 640- by 480-pixel images 
and a wide viewing angle. The removable 
hard drive slides out easily to provide se
curity or to enable different users to each 
have their own environment. A smaller 
(250 MB) drive is also available. You can 
expand the N40's memory from its base 
configuration of 16 MB up to either 32 
MB or 64 MB by replacing the 8-MB 
modules in its two SIMM sockets with 
higher-capacity units. 

The N40 uses the same TrackPoint IT 
pointing device found on IBM 's ThinkPad 
portables. This mouse alternative proved 
to be quite a boon to portability, eliminat
ing extra baggage and configuration time. 

However, unless I 
turned down its sens i
tivity , I found it to be 
more disconcerting than 
useful in vibration- or 
shock-prone environ
ments , s uch as most 
forms of ground trans
portation . Old point
and-click habits die 
hard, and you ' re just as 
likely to select Close as 
Minimize in the X Win
dow System if the ve
hicle you're riding in 
should hit a bump at just 
the wrong moment. 

The N40 comes with 
a full set of external 
ports. The SCSI, paral
le l, serial , and audio 
ports use nonstandard 
connectors, but break
out cables are provid
ed, so you can use stan
dard cables to connect 
peripherals. The 15-pin 
AUT (attachment unit 

IBM's RS/6000 N40 packs most of the power of a full Unix workstation Into a note
book-size magnesium-alloy shell. As with any notebook, you give up storage capaci· 
ty and screen size for portability. 

interface) connector requires an addition
al cable and transceiver for most Ethernet 
environments. A LocalTalk port provides 
another networking option. The N40's 8
bit Fast SCSI-2 supports up to six external 
devices. 

For desktop use, the N40 provides key
board and mouse ports, as well as a 15
pin VGA connector with video-memory 
support (2 MB) for resolutions of up to 
1280 by 1024 pixels with external moni
tors. For long-distance communications, 
there is both an internal 14.4-Kbps fax mo
dem and an ISDN port. PCMCIA slots 
(two Type II or one Type III) will al.low fu
ture Token Ring and wireless adapters. 
And for multimedia, the N40 comes with 
a built-in microphone and speakers, as well 
as a port for external audio. 

The N40 supports a 256-color, 1280
by 1024-pixel virtual display on its 640- by 
480-pixel LCD. Like some other Tadpole 
notebooks, the N40 supports panning by 
just nmning the cursor up to the edge of the 
screen, and you can zoom in and out with 

function-key combinations. In a Unix en
vironment, it 's a very nice feature to have. 
The LCD virtual-display feature also lets 
you simultaneously di splay on an exter
nal monitor with resolutions higher than 
640 by 480 pixels. 

The power supply is a svelte adaptive
voltage design that should work just about 
anywhere ( 1 I 0 to 240 V, 50 to 60 Hz) giv
en an appropriate power cord. It 's as light 
as they come. The adapter, power cord, 
charger, and two nickel-cadmium batteries 
all fit into the N40's canvas carrying bag 
(which lacks a shoulder strap). 

Slimmed-Down AIX 
AIX, which comes preinstalled, is so large 
and feature-rich that IBM had to pare some 
features to fit it onto the N40's 2'/2-inch 
340-MB removable hard drive. Fortu
nately, the only missing features are those 
you're unlikely to need on a portable sys
tem, such as most of the server software. 
IBM claims that the N40 's reduced AIX 
remains fully compatible with AIX 3.2.5 . 

co11ti1111ed 
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editors on the N40, for example-not even 
the freely available xedi t or emacs . The 
Power Desktop GUI application that IBM 
provides is a nice facilitator for getting 
around in Unix ' directory scheme, but it 
doesn' t provide any inherent value to the 
system. 

For instance, there are no word pro
cessing, database, spreadsheet, business 
graphics, or other general-purpose appli
cations. Most Unixes don ' t come with 
these applications, but I expected a little 
more for the premium price IBM demands 
for this notebook. 

The N40's AIX comes with two ver
sions of its capable SMIT system man
agement environment, a character-cell ver
sion and a GUI version. The taller version 
takes up more than the entire VGA dis
play . However, it has nice, large fonts, and 
you can gel around in it easily enough us
ing the pan-and-zoom features or if you 
have a high-resolution external display. 

The N40 has many nice features that 
suit it as a portable PC. NCE's Location 
feature, for example, greatly enhances your 
abi lity to work effectively in multiple lo
cations. Software consultants and support 
specialists should find tlrnt just this single 
featu re makes the N40 worth serious con
sideration . 

On the other hand, I found the N40 bare
ly usable away from A/C power, even with 
the two baneries supplied. As I mentioned, 
it's not that practical swi tching batteries 
because you must cycle power to make 
the switch. Additionally, I don't recom
mend trying to use the TrackPoint pointing 
device when under way in a bus or train . 
For some remote-site applications, how
ever, the N40 could be indispensable . 
If you need AIX in a portable package, 
there' s no substitute. • 

Bruce Dawson is a co11s11lra11t worki11gfor Virgin 
Software, ltd. (Manchester, NH). He has been de
veloping low-level Unix, VMS. and DOS applica
tio11s for the last 10 years. He can be reached 011 
the lntemet at jbd@virgi11 .111v.co111 or 011 BIX clo 
"editors . .. 

About the Product 
IBM RS/ 8000 N40 .... ... ... .. .......... .. .. ...$11.995 

(as tested, with 16 MB of RAM and 
a 340-MB hard drive) 

IBM Corp. 

Old Orchard Rd. 

Armonk, NY 10504 

(800) 426-2255 
international: (800) 426-1774 
fax: (800) 426-4329 
Circle 1088 on Inquiry Card. 

UNIX BENCHMARKS 
The Unix benchmarks were run in a single-user mode to 
give some idea of the system's raw performance, and 
in a multiuser mode to give an idea of how much overhead 
is involved in running AIX. In the single-user test. the 
benchmark had only the error logger server and the NCE 
daemon running. The multiuser test added one remote 
NFS (Network File System) mount, the X display server, 
and the default number of servers-a fairly typical envi
ronment for a mobile user. The results are indexed. On the 
BYTE Unix benchmarks (version 3.11), a Sun SparcStation 
1+ running SunSoft 4 .3 = 1. Thus , the results below 
show the RS/ 6000 to be several times faster overall 
than the SparcStation 1+. 

the save-and-resume feature 
lets you preserve the state of 
the sys te m and res tore it 
across power cycles re lative
ly quickly . The fea ture re
quires an area of your hard 
drive the same size as your 
memory capacity. 

You can initiate a save by 
using key strokes, by press
ing the power button, through 
a menu, or by closing the lid. 
You then push the power but
ton to restore. This feature is 
useful for quickly picking up 

INDEX INDEX the N40 and going some
TEST (SINGLE USER) (MU LTIUSER) where else. Savi ng the sys

Arithmetic (type= double) 

Dhrystone 2 without 

4.8 4.8 
tem state takes a minute or 
two of disk writing, so don ' t 

register variables 5.0 4.9 expect to close the lid and just 
Exec! throughput 5.1 5.0 vamoose; IBM cautions that 
Pipe-based context switching 2.1 2.3 the notebook should remain 
Shell scripts (eight concurrent) 2.0 0.5 undisturbed while the drive is 

active. (1 was able to place the 
Due to lack of space on the 340-MB hard drive, both test sets failed to 

N40 in its case and gently car-perform the file UO tests. 
ry it off during its save cycle, 
but I wouldn ' t recommend 

IBM provides a CD-ROM with a full AIX this.) A similar sleep mode saves the sys
distribution on it, so you can augment tem state to disk and then goes into a low
AIX's features once internal drives larger power condition. Recovery is instanta
than 340 MB become available for the neous. 
N40 (or if your N40 has a sufficiently large A Location panel in the NCE window 
external hard dri ve and CD-ROM drive lets you set up for several locations, each 
attached to it). with its own name, time zone, phone num-

The only documentation that bers, and network configuration, 
came with the system was two to li st some of the possible pa

I found thethin spiral-bound notebooks de rameters. You select one of these 
scribing how to attach cables to names to switch your operating 
the N40, configure AIX, and 

N40 barely 
environment to the resources 

use the NCE (Nomadic Com available at a particular locale. 
puting Environment). All other 

usable away 
You can also select different 

documentation is on the distri from A/C peripherals through NCE so that 
bution CD-ROM disk . Unfor you can use whatever resources power, eventunately, you have to in tall the are available at a site. You can 
information on your hard drive pick up and go witl1 the pausewith the two 
to read it, and there just isn' t and -resume feature and then 
room. It' s too bad the CD-ROM quickly set up and work at a batteries 
isn ' t s tructured so that yo u new site. AlX and NCE work

supplied.could use AIX ' s information together to resolve the problems 
browser to read the documen traditional with changing hard
tat ion data ri ght off the CD- ware between boots. (Howev
ROM . As it is, you can store the docu er, servers at one site may not be avail
mentation on an external hard drive or on able at another site.) Through NCE you 
a network server. can also make connections using Dial-in lP 

(SLIP), so you can use your central of
Changing Environment fice 's LAN resources via a modem. 
To those already familiar with AIX, the Except for battery life, l found the N40 
most interesting feature will be the NCE. to be a nice notebook, if somewhat larger 
It ' s a Tadpole-developed package of pro than I' m used to. It had sufficient horse
grams that provides a number of options power to run the applications I could run, 
for using the N40 in a changing environ even if it didn ' t have all the applications I 
ment. Most important for a Unix system, wanted to run. There are no WYSfWYG 
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Now WE WANT To Ru1' 


t we know how much your people rely 

years. We also know that you're very se.rious 

Ut finding better and more efficient " ays to handle 

So, a your trusted.P~ company, we'd like to refer 

you to a solid, aggressive systems company: Compaq. 

You may not be aware, but la t year we provided 

over 63% of the world's superserve.-s.1 That's because 

eur advanced systems can aot:Ually outperform mini 

computers costing many times more1 while delivering 

enterprise-clas reliability. They can also radicalJy cut 

per-transaction and maintenan· e costs. 

Our experience, fueled by partnerships with such 

networking leaders as Novell, Micro oft and CO, has 

helped us develop an integrated fami1y of networking 



THE WHOLE COMPANY. 


going to end up with small, complicated computer 

same ease of use we've brought to tlie de ktop. 

CD-bas cl Smai;-t ta.Ft technology vastly sim 

configuring and fully optimizing your s 

Circle 260 on Inquiry Card. 



CORELORlllAI! ™ 

The Best in Graphics 
Award-winning CorelDRAW 3 is the ultimate entry-level graphics package ! This powerful, 

yet easy-to-use software includes illustration, charting, photo-editing and presentation 

capabilities. Its precision type control, incredible drawing power and stunning special effects 

allow users to create dynamic desktop publishing documents, detailed technical illustrations, 
eye-catching brochures and colorful presentations. With hundreds of fonts and thousands of 

clipart images CorelDRA W 3 is the best all-in-one value-packed graphics solution! 

Here's what you can do with CorelDRAW! 
txperiment with h1111dreds Va luable libraries ofover 250 
ofdifferem fi lls and special foms and special effects like 
e.ffec/s to create dynamic texr a long a path, perspective, 
graphics. live ble11di11g and enveloping 

let \'Oii create headlines a11d 
11uistheads. 

With a librm y of1housands 
ofclipart images and Corel PHOTO-PAINT is rhe 
symbols, you don't need 10 be pe1fect program for cre(//i11g 
an artist 10 create bitmapped objects and 
eye-catching graphics. editing photos. Ir '.)· easy to 

enhance any sca11ned photo 
or bitmap with Corel 
PHOTO-PA INT. 

Core/CHART is a fu lly 
fea111red, data-driven 
charting package that lets you Enter text directly 011 screen. 
create dynamic and Plus, there are "live links" to 
informative charts. Choose FrameMaker Document 
from over 80 chart styles and Publishing Software. 
input dara directly or import 
darafrom a variety ofpopular 
spreadsheets. 

Precision, power and 
flexibility make Core/ORA W 
the pe1fect all-purpose 
packagefor teclmical 
drawing. 

With Core/SHOW, creating a 
slide show is easy. Choose 011e 
ofthe professionally-designed 
backgrounds included, 
assemble text and graphics 
and presem . 

OVER OVER 
CorelDRAW is also available 250 14,000in OS/2 and UNIX versions. 

FONTS CLIPART 
IMAGES & SYMBOLS 

All company or product names 
mentioned are trademarks or 
registered trademarks of tholr 
respecllve owners. Waldensoftware l!!t. 

\\t\'DOt\S.. 
Cll'.l!Krlll..E1-800-800-5166 


(:coREL. ~Call for the dealer nearest you! 
1-613-728-3733ext.28 5'1 
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Friendly Acquisition 

Seven tools for building data acquisition applications in Windows

without writing a single line of code 

IRA EGLOWSTEIN 

A sk anyone who has written data 
acqui sition or control software 
from scratch- it's a tedious and 

time-consuming process. A large acquisi
tion and control application wrinen in C or 
BASIC could take weeks or months to 
complete. Imagine building that same so
lution in hours. That' exaclly what graph
ical programming environments claim to 
do for data acquisition. A window replaces 
your text editor, icon replace subroutines, 
and lines and arrows determine the data 
flow. 

If you' re an engi neer or scientist who 
wants to sample signals from a test source 
or take measurements from an ongoing 
experiment, perhaps you've been scared 
away from data acquisition by the thought 
of learning C or BASIC. Graphical pro
gramming environments a lso empower 
nonprogrammers to build data acquisition 
solutions . 

Perhaps you're from the old school and 
can' t imagine developing an application 
by dragging lines between graphical ele
ments. These environments can work as 
fro nt ends for your custom code. You may 
be a wizard with the low-level dri vers for 
your ha rd wa re, bu t you don' t want to 
spend the time writ ing math functions or 
graphing rout ines. These environments 
support exte rnal code or share data with 
other Windows programs. 

Graphical programming environments 
have other significant advantages, as well . 
Developing a system with one of these en
vironments takes less time and could save 
your company a considerable amount of 
money. Graphi cal programm ing may also 
leave you with applications that are easier 
to reconfigure as your needs change. Fi
nally, it ' s harder to make programming 
errors in a graphical environment because 
you select actions from a menu instead of 
typing in keyword and program state
ments. If the system bui lds the syntax for 
you, you' re less likely to make syntax er
rors in programmi ng that can eat up a lot of 
debugging time. 

None of th is is to say that graphical pro 
gra mming is going to replace the count
less data acqui sition libraries available for 

conventional programming. Graphical en
vironments have their limitations, too. 

Acquiring Without Code 
This rev iew foc uses on seven products: 
Capital Equipment Corp.'s TestPoint, Data 
Translation's DT VEE. HEM Data's Snap
Master, Inte lligent Instrumentation' s Vi 
sual Designer, Laboratory Technologies' 
Notebook, Nati onal Instruments' Lab
View, and Strawberry Tree's Work Bench 
PC. All run under Microsoft Windows and 
claim to prov ide complete data acqui si
tion fun ctiona lity without requiring you 
to write a single line of code. For hard 
ware support, these products handle a se
leclion of internal data acquisition boards, 
and lhey provide a graphical programming 
envi ronment and analysis fu nc ti ons to 
process the acquired data. (One product, 
DADiSP fro m DSP Development, is not 
included here because its foc us has a sub 
tle but important di fference: It 's primarily 
an analysis too l that supports data acqui
s ition through optional modules. ) 

Programming a data acqui sition and 
cont ro l so lution in a graphica l environ
ment invol ves se lecting icons from a Ii 
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Math functions In CEC's TestPolnt allow you to enter any function by typing In a fonnula. The Action Ust window 
describes the data flow from the AID converter to the display graph and then to a disk file. 

brary of iconic func tions and arranging 
them onto a worki ng surface (variously 
called an ins trument or a pane{). Each icon 
has specific setup conditions that are often 
accessible by double-clicking on the icon 
once it 's been placed. Selecting an input 
channel fro m your data acquisition board 
can be as ea y as opening a document from 
your word processor. Once the icons are in 
place, you describe the data flow by con 
necting the icons in some logical fashion. 
In some products, thi s connection is.visu
al as well as logica l, taking the form of 
arrows showing the data fl ow. In oth er 
products, the data fl ow is managed by de
scripti ve action panels. 

To better facilitate sharing the data be
tween your data acqui sition environment 
an d your o ther Wi ndows applicati ons, 
most of these products support ODE. For 
example, you might grab a series of ac id
ity readings from a pH meter and, through 
DOE, channel lhem to a chemical analysis 
program fo r process ing. If your applica
ti on requires producing graphs that are 
beyond lhe data acquisition program 's ca
pabili ty, you can let Excel grab the data 
through DOE and di splay the graph. 

continued 
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DT VEE's screen objects have detailed descriptions of their functions. In this view, the application Icons were 
reduced to conserve space. Although DT VEE labels the axes on graphs, it doesn't label the ticks along the axes. 
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Snap-Master's displays are clear and easy to read. Data flows from step to step through pipes; arrows Indicate the 
data-flow direction. Of the products Included, Snap-Master's graphics are second to none. 

Real-World Acquisition 
To put these packages to the test, I wanted 
to use them to reproduce a test system I 
had developed for Scott Aviation , a divi
sion of Figgie International. One of Scott 's 
products is an oxygen regulator used on
board commercial aircraft. The regulacor 
has to control the oxygen flow from a pres
surized air supply in response Lo changes in 
air pressure. The actual test system present

14& HVTE .JULY 1994 

ed a few specific challenges that seemed 
reasonable to present to these data acqui
sition products. 

The oxygen content of an air sample is 
detem1ined by a dedicated oxygen sen or. 
The output of this sensor is· a voltage, pro
portional to the measured oxygen level. 
To conven from voltage to the proper read
ing, you simply multiply the voltage by a 
constant. 

Altitude is a nonlinear function of air 
pressure: The pressure goes down as the al
titude goes up. In the test fixture, a vacuum 
line lower the pressure to simulate high
er a ltitudes, and a transducer reads thi s 
pressure a a voltage. 

Converting Lhe pressure reading into al
titude requires the first of two special treat
ments. There is no linear re lati onship be
tween air pressure and a given altitude; 
because of the many different atmospher
ic layers on the earth 's surface and a huge 
number of variab les, the relationship be
tween these two measurements is com
plex. The best way of performing the con
version is by looking it up in a table ; it 
can also be approximated by a calculation. 
For thi s test, I wanted to use a pressure/ 
a ltitude table from a disk file and have the 
data acquisition program perform a table 
lookup. 

The other tricky detai l is to control the 
simulated test altitude. A motorized valve 
controls the connection between the vac
uum line and a test chamber; the more you 
open the valve, the lower the pressure in 
the chamber or the higher the altitude. To 
open or close the valve, the computer has 
to generate a pul se of varying width. A 
wide pulse opens the valve farther; a nar
row pulse opens it less. The pulse goes to 
one of two connections, depending on 
whether you want to open or close the 
valve. To determine the pulse width , the 
actual measurement is compared with what 
should be happening; larger errors require 
a larger adjustment to the vacuum valve 
or a wider (longer) pulse. 

For thi s test, I didn ' t use the actual lab
oratory hardware, but a simulation . I in 
stalled each package and the required I/O 
card in a 66-MHz 486DX2 machine with 
8 MB of RAM . A second PC was con
nected to an Interface Systems DataPad 
unit (an external data acquisition box) that 
contained both digital and analog I/O 
cards. Software in the PC controlled output 
voltages to simulate varying pressure and 
oxygen measurements. 

The valve-control functions were con
nected to digital inputs, and software han
dled the simulation of the valve's position 
by watching the pulse widths-or at least 
that was the intent. After spending con
siderable time with each product , it ap
peared th at none of the products in the 
review cou ld handle the pul e-width mod
ulation without a substantia l amount of 
work. For those products that support it, 
linking in an external support routine (writ
ten in C or some other language) may be 
the best approach. 



CEC's TestPoint 
Programming a TestPoint application is 
simply a matter of selecting icons from 
the Stock Objects palette in the upper left 
corner of the screen. A click, drag, and 
drop operation moves the object to the Ob
jects li st area. When you drop the icon, a 
Settings menu prompts you for detailed 
configuration information. The Panel win
dow provides the run-time interface; both 
input controls and result displays appear 
within thi s window. 

One fea ture unique to TestPoint is the 
Action List (see the screen on page 147), 
whi ch describes the interconnection and 
interdependence of the objects. You place 
items in the Action List by dragging them 
from the Stock Objects palette and then 
selecting parameters from a menu . During 
one of the test runs, I typed a formula into 
the math object. I ran the test, and er r or 
68 popped up on the screen. It turned out 
to be a typing error in the formula, but the 
error message wasn' t very helpful. 

The test setup in the screen begins by 
waiting for the manual start button in the 
Panel window. When you click on the but
ton, TestPoint reads the AID inputs, ap
plies the math, and graphs the output. Each 
analog channel is accessed separately in 
a math object fo rmula; that makes it easy 
to handle multiple inputs. 

TestPoint can use standard Windows 
DLLs for access ing ex te rn al code and 
DOE for sharing data with other Windows 
applicati ons. Once you ' ve developed a 
TestPoint application, you can attach the 
run-time environment to it and di stribute 
the res ult royalty-free as a stand-alone 
program. 

Data Translation's DT VEE 
OT VEE's object menu is comprehensive; 
it seems as if just about any fu nction you 
could want is represented by an icon. Af
te r you' ve posi tio ned the icons on the 
screen, it takes only a few cl icks of the 
mouse to interconnect the functions with 
wires (wire routing is automatic) . Click
ing the ri ght mouse button on an icon 
brings up a menu appropriate for that ob
ject. Clicking on a shrink button reduces 
the icon size, makin g room fo r a great 
many objects on-screen at once. 

Error handling is excellent. I eliminated 
one wire from my working application and 
tried to rerun it OT VEE gave me an error
message window; I moved that as ide so I 
could see the offending icon (which was 
outlined in red). 

Installing OT VEE was straightforward, 
except that it wasn' t obvious which of the 

~ "ifunpack1 
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Visual Designer doesn't support x, y plots and was unable to perform the display portion of the test. The 
Analoglnput Icon controls two AID channels, which must be broken apart using the Unpack module before 
displaying the data in digital panel meters. 

Labtech's Notebook uses separate icons for each input channel. This makes it easy to control the flow of data, but 
It can be confusing if you have lots of active input channels. The x, y plotting function doesn't support labels or 
noninteger axis numbers. In this graph, the J"axis values are multiplied by 100 to make all the digits visible. 

several driver disks contained Windows 
dri vers. It also became obvious that the 
AID card I was using (DT 2835) could not 
handle automati c sampl ing at s low data 
rates. I solved that problem by sening the 
card for single-sample input and triggering 
it fro m a separate timer. 

DT VEE is based on Hewlett-Packard's 
HP VEE for Windows 2.0 (the biggest di f
ference being DT VEE's support for Data 
Translation boards). Like most of the oth
er packages in this review, OT VEE can 

share data with other Windows applica
ti ons through ODE; the documentation 
di scusses only DDE client support. After 
you ' ve built a OT VEE application, you 
can run it outside of the development en
vironment through the optional run-time 
module. 

HEM Data's Snap-Master 
Snap-Master uses a straightfo rward ap
proach to building data acqui sition and 
control systems. The elements (icons) are 
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LabView's user 
interface, with the 

device configuration 

channels, scan rate, 
and number of 

scansl and a sample 
x, y output. AHhough 
LabView labeled the 

graph, it didn't 
indicate which axis 

was which (they. 
axis is oxygen, and 

the x-axis Is 
attitude!. 

from the menu brings up 
an additional option menu. 

With Visual Designer, 
.......,'""ll..,,;~;,.,.,.,,.,,,,.,,:--...,-,,,_~~~......,.~~..,-~~-.,,.~~~..,.....J:::::::;~.~1 	 all the input channels on 

an acq uis it io n card are 
lumped together into an 
array . To use one of sev
eral channels from a card, 
you have to wire the airny 
output into an unpacking 
block to separate the chan
nels. The screen on page 
149 shows a simple appli
cation of this procedure. 
Note that unli ke the other 
packages, Vi sual Design
er cannot display data sets 
as x, y graphs. 

Visua l Des igner has 
good error handl ing and 
provides a run-time mod
ule ($ l 50 per copy, but In

l~I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ telLigent Inn ru1nentation 
includes the license free if 

you use its hardware) . Version 1.0 sup
ports DDE only as a server, but version 
2.0 should be out by the time you read this 
and should support DDE as both a server 
and a client. 

Labtech's Notebook 
When starting up Notebook, you choose 
ei ther the build-time or the run-time mod
ule. The bu ild-time module provides the 
environment for creating or editing an ac
quisition application; the run-time mod

.---------------~~__, ule executes your applications. 

in a column on the left side, with a scroll 
bar. To use and configure an element, you 
drag it into the working window and dou
ble-click on it to enter any required set
tings. The screen on page 148 is a sample 
fro m my test application; it was trivial to 
get exactly the output I wanted. 

HEM prov ides a single user's manual 
for Snap-Master. It ' s quite complete, but I 
would have appreciated a few more ex
amples. It would also be nice if Snap-Mas
ter was a bi t more forgiving about input 
formats. In one case, I typed in an extra 
space character in a math fo rmula, which 
caused a run-t ime error; an extra space 
shouldn ' t do that. To perfo rm the table 
lookup portion of the test setup, HEM sug
gests using DDE to another application 
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To. generate the data for the graph in the previous 
screen, LabVlew first reads from the Al fanalog 
input}. If an em>r occurs, control transfers to the 
Clear and Error Vis !virtual Instruments}. The normal 
data path separates the signal array (channels 0 and 
1 of the All, muttiplles channel 0 by 8000, and 
recombines the array data for the x, y plot. 

(e.g., Excel) or writing an external module 
as a DLL. 

If you don't need the ent ire package, 
you can buy just the modules you want: 
T he data acqui sition modul e (SM-DA) , 
general analysis module (SM-GA), fre
quency analys is module (S M-FA), and 
programmer' s toolkit (SM-PT) are avai l
able separately. Version 3.0 may be out 
by the time you read this, and it should 
contai n HEM ' s data gateway module (a 
user programming aid) as well. 

Intelligent Instrumentation's Visual Designer 
Visual Designer menus make good use of 
cascading daughter menus to simplify the 
menu structure. Selecting a block (icon) 

Notebook is unique in that each AID 
channel is shown as a separate icon and 
has separate scaling capabilities. In my 
example, this approach reduced the 
number of icons requi red to set up the 
test scenario. 

You access each icon's specification 
table simply by double-clicking on the 

icon and entering the parameters. Con
necting icons (for data fl ow) is a relative
ly simple cl ick-and-drag operation. Hard
ware support is excellent, too-Notebook 
inc lud es La btech ' s Uni versa l Dri ver, 
which handles hundreds of I/O cards. 

I fo und it odd that you have to enter 
Notebook's general menu through the LT 
icon (a stylized version of Labtech' s logo) 
instead of through a pull-down menu. I 
also thought that I didn ' t have proper con
trol of the application names when saving 
fil es. When using the run-time module, I 
would have li ked to have the name of the 
application shown on the screen. 

To solve complex math fu nctions, the 
company suggests using the CAL(X) (or 



calculated function) icon, writing a func
tion in C and using the C icon, or using 
other Windows products and DDE trans
fers. A stand-alone run-time module can be 
used to run finished applications. A sepa
rate product, Realtime Vision, can add 
graphical sliders, knobs, and displays and 
link them to your Notebook application 
through ODE. 

The only serious problem I ran into 
when executing the test procedure was in 
scaling the x- and y-axes on x, y plots. I 
wanted the y scale to run from 1.0 to 2.5 
with tick increments of 0.25 , but Note
book displays axis scales only as integers 
(Labtech is planning to change thi s in the 
next release). The workaround was to scale 
the input and graph by I 00 (see the screen 
on page 149). 

National Instruments' LabView 
Lab View uses a graphica l programming 
language, G, to create programs in block 
diagram form called virtual instruments 
(VIs for short). The program splits your 
development between two windows. The 
first is a user-intetface panel with controls 
and di splay outputs; the second is a dia
gram of Vls that combine to build your 
application. 

A typical data acquisition and contro l 
problem wou ld in vo lve several instru
ments. Lab View has the unique ability to 
embed several Vls into a single hierarchi
cal Vl. You can then use this VI to build 
more complex systems. This grouping 
makes it easier to build sophisticated sys
tems without getting bogged down in an 
endless mire of icons and wires. 

The Lab View environment is quite com
plex, as evidenced by the number of man
uals (nine) accompanying the software and 
the customer training sessions available 
from National Instruments. To get started 
faster, I grabbed bits and pieces of appli
cations from the sample solutions and 
modified them to solve my test problem . 
The learning curve is steep; I had to call the 
company's technica l support to finish the 
test. The screens on page 150 illustrate the 
power and complexity ofLabView. 

Analog signals (from the ND channels) 
are piped as combined data arrays. I want
ed to multiply one channel by a constant, 
so I sent the signal into Index Array icons 
for separation , performed the multiplica
tion, and then rebundled the arrays so they 
could be piped to the di splay. The panel 
and diagram are intimately li nked; modi
fyi ng the diagram also modifies the panel. 

I wasn't happy with the x, y graph out
put. The graph doesn't update until the en-

A WorkBench PC worksheet, set up to acquire two channels of data, multiply channel 0 by a constant, generate an 
x, y plot, and store the data to disk. The graph Is empty because running this worksheet caused a run-time error. 

tire acquisition cycle is complete. In my 
test , I had slow-moving data that took 5 
minutes to acquire, and I had to wait the 
full 5 minutes to see whether the result 
was what I expected. 

When I asked about implementing the 
table lookup, the company suggested that 
I look through its analysis reference man
ual or implement the lookup through DDE. 
The manual offered a vast a1rny of func
tions, but none would obviously solve my 
problem. [ would need to spend a lot more 
time working with Lab View before I could 
claim any real expertise. National Instru
ments understands this need-the compa
ny offers a one-week training course for 
new Lab View users. 

Strawberry Tree's WorkBench PC 
You can rapidly develop Work.Bench PC 
applications by selecting modules from a 
palette on the left side of the screen and 
filling in any necessary detai ls in a dialog 
box. Each module represents a single pro
cess and can contain support for multiple 
1/0 channels. The 1/0 channe ls are clear
ly indicated on the module icon. Intercon
nections between the modules appear as 
colored wires. You connect modules by 
clicking on one module' s output and click
ing on another's input. Taken as a group, 
these features make using Work.Bench fair
ly intuitive and contribute to the product's 
short learning curve. 

I tested Work.Bench with one of Straw
berry Tree 's ACjr AID cards, an eight-

channel, 12-bit card with 12 digital I/O 
lines. The card can be set to a selected 
range of I/O addresses and one of two in
terrupts. The ACjr refused to work in my 
486/66; the software complained about a 
bad interrupt line. Strawberry Tree's tech
nical support agreed that something strange 
was happening and sent me a replacement 
card installed in another machine. 

Part of the test requires displaying two 
data sets against each other on an x, y 
graph. WorkB ench had no trouble dis
playing other kinds of graphs, but the x, y 
plot caused WorkBench to crash with a 
floating-point error. 

I was also disappointed with Work
Bench 's inconsistent use of labels. Some 
modules allow you to name the display 
windows; others do not. Strawberry Tree is 
looking into the problem. 

[n spite of its fai lure to complete the 
tes ting , WorkBench is worth knowing 
about. I'm looking forward to seeing ifthe 
next release fixes some of the problems. 

Icons or Code? 
It 's refreshing to see that data acquisition 
software has moved into the Windows en
vironment so effectively. While it can be 
argued that programmers working with 
conventional languages and I/O libraries 
may have more control over the acquisition 
process, not everyone who needs acquisi
tion knows how to write code or wants to 
spend the time to do it. All these products 
do a good job of making data acquisition 
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Rackmount 

• ENCLOSURES 
• KEYBOARDS 
• MONITORS 
• DRIVE ENCLOSURES 
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Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA 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 less? 

Monitor: 10' Super VGA Color from $650 
PC Enclosures from $300 
Keyboards: Drawer, Shelf &Panel from $85 

Made in U.S.A. 
Rack &Desk Models 
Accepts Most Motherboards and 
Passive Backplanes 
Up to 20 Slots 
Rugged, Modular Construction 
Excellent Air Row &Cooling 
200 &300 Watt Supplies, UL, CSA, TUV 

Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 

R(SfARCH COi/i' 

8620 Roosevelt Ave. • Visalia, CA 93291 


2091651-1203 

FAX 2091651-1353 


We accept VISA and MasterCard 


Circle 95 on Inquiry Card. 
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About the Products 

DT VEE 1.01 ......... ........ .................... $1995 

run-time only ..... ....... .......................... $495 

Data Translation, Inc. 
100 Locke Dr. 
Marlborough, MA 01752 
(800) 525-8528 

(508) 481-3700 

fax: 508-481-062i 

Circle 1076 on Inquiry Card. 

LabVlew 3.0 for Windows 

(full development package) .. ............ .. .. .. $1995 

National Instruments 

6504 Bridge Point Pkwy. 

Austin , TX 78730 

(800) 433-3488 

(512) 794-0100 

Circle 1077 on Inquiry Card. 

Notebook for Windows 7.3.0 ........$995 

run-time only ... .... .................. ............$495 

Laboratory Technologies 
400 Research Dr. 
Wilmington, MA 01887 
(800) 879-5228 

(508) 657-5400 

fax: (508) 658-9972 

Circle 1078 on lnqtiry Card. 

Snap-Master 2.0a 

SM-DA ...... ....... ........... .. ...... .. .. .. ..... ... ..$995 

SM·GA ... ... ... ... .... .. ..... .. .... ............. ......$495 

SM-FA ... .. ....... .... ...... ... .................. ..... .$495 

SM·PT .. .... ................................. .... .... .. $495 


HEM Data Corp. 

17336 12 Mile Rd. 

Southfield, Ml 48076 

(800) 436-4330 

(810) 559-5607 

fax: (810) 559-8008 

Circle 1079 on Inquiry Card. 

solutions easier for nonprogrammers Lo 
implement; one product may be more suit
able than others for some applications. 

First off, make sure the product sup
ports the [/0 hardware you need to use. 
Vendors that manufacture both hardware 
and software may not support anyone 
else's hardware. Labtech's Notebook is a 
clear standout in this respect: lls universal 
device driver supports hundred of boards 
from dozens of vendors . HEM 's Snap
Master and CEC's TestPoint also have ex
cellent hardware . upport. 

You also want to be ure that the func
tions provided in the package can perfom1 
the analysis you need . A number of the 
packages reviewed here are scheduled for 
updates; a call to the company' techni
cal-support or sales number can probably 
te ll you if a new version of the software 
can fill in a missing function . 

If you can make a choice based purely 
on the software, National In truments' 
Lab View appears to do just about any
thing you might ever want done- once 

TestPolnt 1.1... .................... ... ..... ........ .. 5995 

Capital Equipment Corp. 
76 Blanchard Rd. 
Burlington, MA 01803 
(800) 234-4232 

(617) 273-1818 

fax: (617) 273-9057 

Circle 1080 on Inquiry Card. 

Vlaual Designer 1.0 .... ...... .. .. .. .. .. .... .. ...$995 
version 2.0 .. ...$595 until 7/ 31/ 94 
optional Custom Block 
Toolkit ...... .. .... ....... .... .. ...... .... .. ..............$795 

Intelligent Instrumentation 

6550 South Bay Colony Dr., MS130 

Tucson, AZ 85706 

(800) 685-9911 

(602) 573-3504 

fax: (602) 573-0522 

Circle 1081 on Inquiry Card. 

WorkBench PC 1.5 

extended edition .................... ............$1245 

base edition .......... ........ ..... ...... ........ .....$995 

DLL toolkit. .. .... ......... .... ... ........ .... ..........$395 

run-time only ................................... ......5330 


Strawberry Tree 

160 South Wolfe Rd. 

Sunnyvale. CA 94086 

(800) 736-8810 

(408) 736-8800 

fax: (408) 736-1041 

Circle 1082 on Inquiry Card. 

you've invested the time to learn it. If you 
would rather break open the shrink-wrap 
and get up and running within hours, OT 
VEE, Snap-Master, and WorkBench PC 
are your best bets. 

The acquisition and control problems r 
need Lo address often have enough wri n
kles in them that r II still be relying on 
BASIC or C for custom code. I do like the 
idea of incorporating Windows into my 
so luti ons , and I' m looki ng forward to 

spending more time with Snap-Master. 
Windows may not be the ideal environ
ment for every data acquisition solution, 
but for many of them, it's better than you 
might think . It 's also a lot of fun. • 

Ira Eglowstein lras been designing c11sro111 da to 
acquisition hardware and software systems since 
1973. His company. /111erface Systems (Williams
ville, NY). integra tes data acquisition so/111io11s 
i1110 a variety ofapplications (it did tire meclwni
ca / design and assembly for BITE's boltery-test 
station. T/111111per 2). He cm1 be reached on tire In 
ternet at alr 789@freenet.b11ffa lo.ed11 or on 13/X 
do "editors." 

mailto:alr789@freenet.b11ffalo.ed11
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Linking Development Teams 

DEC's CohesionWorX delivers a sophisticated software development environment 

spanning heterogeneous networks 

EDMUND X. DEJESUS 

T he popular image of the lone pro
grammer writing a software appli
cation on a stand-alone computer 

is rapidly becoming a quaint anachronism. 
Most modem software development is the 
product of teams of programmers work
ing on networked computers. Unfortu
nately, this distributed software develop
ment creates new sets of problems. 

Heterogeneous networks may include 
computers from many different vendors, 
running different operating systems and 
environments. Software development tools, 
source code files, and data may reside any
where on the network. Managing access 
to source files on a network can be a night
mare. Tools may run on one platform and 
not on others. Syntax to run tools may dif
fer from one machine to the next. Program
mers have better ways to spend their time 
than keeping track of what tools and files 
are where and how to access them. 

One solution is CohesionWorX 2.0, CohesionWorX provides a consistent graphical environment on all platfonns and transparent access to tools, 
source flies, and data, no matter where on the networil they physically reside. Besides the DEC FUSE tools,DEC's new CASE environment for dis CohesionWorX offers a wide array of graphical Unix tools for mall, manual help, printing, shell, and other common 

tributed software development on hetero activities. All these tools also appear as desktop Icons; you need no knowledge of Unix syntax to use them. 
geneous Unix networks. CohesionWorX 
consists of a suite of integrated tools and a has an on-line tutorial and context-sensitive work. Your workareas are available wher
supporting graphical environment for all help system. ever you are on the network. 
stages of software development. Support CohesionWorX displays a graphi ca l 
ed platforms now include Sun SparcSta desktop paradigm as an extension of The Desktop Tools 
tions or SparcServers running SunOS Santa Cruz Operation's SCO lXl X.desk Data objects, like files, appear as represen
4.1.3, Hewlett-Packard HP 9000 Series top. CohesionWorX shares X.desktop 's tative icons in a window. The appearance 
700s running HP-UX 9.01, and DEC's conventions for window display and be of a file icon and any special symbols it 
own Alpha AXP running OSF/I 1.3. havior (i.e., multiple overlapping windows, might wear can suggest the file's contents, 

scroll bars, and so on). One of the prime as well as other file attributes; for instance, 
AConsistent GUI appeals of CohesionWorX is that it looks a sheet of line-printer paper wearing eye
CohesionWorX provides a consistent the same no matter which platform on the glasses is a read-only source file icon. 
graphical environment on all platforms network you happen to be using. The icon represents a file on the work
and transparent access to tools, source files, There are several types of windows. area. The actual file can be anywhere on 
and data, no matter where they physically You can create virtual workarea windows the network. You are spared the details of 
reside on the network. Such cross-plat suitable for a specific task (e.g., test and in precisely which machine, drive, and di
form connectivity streamlines access to tegration) or software project. A workarea rectory contain the file; CohesionWorX 
tools and data and can enhance cooperation can contain tools and data appropriate to its keeps track of all that, so programmers 
and communication among programming purpose. DEC provides predefined task can be programmers and stop being file 
team members, especially on large col oriented workarea types (e.g., Configura clerks . You can view or edit a file (as its 
laborative software development projects. tion Management and Detailed Design), access allows) simply by double-clicking 
Using libraries, programmers can manage each configured with tools specific to that on its icon with the mouse. 
access to files across the network. Cohe type. When you open one of your work Tools (e.g., editors) also appear as rep
sion WorX offers DEC's FUSE tools for areas, it 's like unpacking a desktop full of resentative icons in a window. Running a 
each stage of software development, in aU the tools and files you need for that task tool is as simple as double-clicking on its 
cluding design, coding, build, debugging, or project. You don't waste time locating icon or dropping a data icon (e.g., a docu
integration, and management; each tool tools and files every time you sit down to ment file) on a tool icon (e.g., a printer). As 
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Using libraries, you can manage access to files across the networti. The 
foreground window shows a Check Out box where files are checked out 
of the library. The Code Manager window displays the files contained In 
the current library. Code Manager manages the source files by version 
and configuration. You never have to remember which Is the latest 
revision: CoheslonWorX remembers for you. You can display whole 
revision histories of files, with Information Including date and time, 
creator'• name, comments, and status. You can also compare different 
versions of files. 

with data icons , tool icons represent a 
tool' s appearance and behavior, while the 
actual tool description files can be any
where on the network. You need not know 
where on the network the tool (or its data) 
resides. In fact , you need not know any
thing about Unix or network operations at 
all. CohesionWorX keeps track of where 
everything actually is, as well as how to 
run everything. Tool icon animate to show 
when they activate, so you'll know when 
something is happening; for in tance, when 
you drop a file on the crash can, debris ap
pears in the trash-can icon. 

You can control the priority of servers 
available to run a given tool. For exam
ple, if certain servers are often in use for in
tensive testing, you can specify another 
server to maintain tool performance. You 
can also employ speedier servers for spe
cific one-time tasks, such as a resource
intensive compiler run. 

Distributed Objects 
CohcsionWorX performs all this seeming 
magic with the help of it Control Ser
vices, based on DEC's ACAS (Applica
tion Control Architecture Services) and 
vendor-specific DCE (Distributed Com
puting Environment). 

ACAS lets you access applications (in
cluding tools) independent of the platform 
you're on. ACAS handles communications 
between users and tools (e.g., running the 
tool) and between tool (so one tool can 
run another or pass data to another). ACAS 
takes care of the details of fielding user 
requests, finding servers to satisfy requests 
and supporting ongoing user-lo-tool and 
tool-to-tool communications, all transpar

ently to the user (sec the fig
ure "Distributed Objects with 
CohesionWorX" on page 158). 
You gain access to tool s on 
other platforms, effective ly 
multiplying the number of tool 
available. 

This design strategy is espe
cially attractive to organiza
tions that have grafted a variety 
of computers to a network be
cause of collaboration, merg
er, acquisition , or departmen
tal consolidation. You need not 
leave behind tools and appli
cations you are comfortable 
with and in which you've in
vested time and training. By al
lowing access to known tools 
and applications, organizations 
can save the time and expense 
of locating and acquiring new 

tools. In addition, they avoid the cost and 
effort of retraining disgruntled users. 

You can add tools or even servers dy
namically to the environment without dis
turbing existing activities or rebooting the 
system. ACAS (which is changing its name 
to ObjectBroker for version 2.5) complies 
with the CORBA (Com
mon Object Request Bro
ke r Architecture) s tan 
dards. 

DCE services support 
distributed applications and 
provide interoperability 
across heterogeneous plat
form ·. The DCE Security 
Service provides for secure 
(optionally encryp ted) 
communication across the 
network and also authenti
cates users and their privi 
leges on each machine on 
the network. Performing 
one log-in to DCE saves 
the time and bother of log
ging onto every server 
who e tools or data you ac
cess. 

DCE's Ce ll Directory 
Service keeps track of 
where tools and data phys
ica 11 y reside on the net
work and provides access 
to the tools and data across 
the entire network. This 
simplifies access to di s 
tributed too ls and data 
tremendously, since DCE 
makes the networked re
sources look like a single 

virtual system 10 the user. 
Given such complex interplay between 

the network, ACAS, and DCE, the initial 
installation ofCohesionWorX can be a bit 
of a challenge. DEC recognizes this and 
provides detailed step-by-step manuals 
and release notes specific to every support 
ed platform, in addition to DEC engineer
ing support services. Much of the installa
tion ofCohesionWorX itself is automatic, 
using interactive scripts that request basic 
information the installer can provide. 

Custom Worbreas and Version Control 
In a typical scenario, you create a new 
workarea for a software project or task. 
You can choose from predefined task-ori
ented workarea templates. Each workarea 
template is preconfigured with tools ap
propriate for its task. For example, the Im
plementation and Unit Test workarea 
might contain the CohesionWorX FUSE 
Editor, Builder, Debugger, and other tools. 

Having created and named the work
area, you can then place appropriate tools 
and source files on the new workarea. For 
source files, this can be as simple as open
ing a directory folder, selecting one or more 
file icons with the mouse, and dragging 

DEC CohesionWorX 
Overview 

Distributed software development CO\<ironment for networks. 


Hardware Platforms 

Sun, HP, and DEC workstations. 


Workstation Requirements 

32 MB of RAM (48 to 64 MB recommended, depending on 

the specific platform). 


Server Requirements 

120 MB of disk space for CohesionWorX, 26 MB for ACAS 

and DCE, 150 MB of base swap space, and 50 MB per user. 

Disk pace usage depends heavily on the load. 


Environments 
Unix (SunOS, HP-UX, OSF/I . 


Languages Supported 

C, FORTRAN, Pascal, Ada (optional ), C++ (optional). 


Tools Included 

Editor, Builder (compile programs, runs make files . 

Debugger1 Code Manager (controls access to files in libraries), 

Profiler (displays program nm-time statistics), Call Graph 

Browser (displays program call structure), Cross-Referencer 

(finds prog,ram data and function references). 


Optional Tools 

EnCASE (integrates tools into CohesionWorX), C++ Class 

Brow er (di splays C++ class hierarchies). 


Pricing 

Cohe ionWorX license fee: $2300 

CohesionWorXC++ support license fee : $1000 

,I rCohesionWorX Ada license fee: $1000 I 

~ i t' I,CohesionWorX EnCASE license fee: $2400 
I 
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Controlling Cross-Platform Objects 

DEC' s ACAS (Application Control 

Architecture Services) uses an ob
ject-oriented client/server paradigm to 
handle applications: A client requests 
services; a server provides requested 
services. 

fn an object-oriented model, objects 
have characteristics and perfonn certain 
behaviors (called messages) . The be.
haviors are perfonned when the object 
receives a request. A method is a spe
cific implementation of a message and 
may be platform-dependent. For in
stance, invoking an editor can j nvolve 
different programs on different com
puters. Under ACAS, such abstract in
formation about an application (called 
its metadata) is stored in a class reposi
tory database. 

When you invoke a tool, a chain of 
client/server requests · s initiated. When 
a client requests a service, ACAS uses 

the whole lot onto the new workarea. You 
can either move or copy the files to the 
workarea. In either case, the physical lo
cation of the files in the directory struc
ture does not change: The icon on the 
workarea is a reference to the file, not the 
file itself. The file can reside anywhere on 
the heterogeneous network. 

Besides populating your new workarea 
with the tools and fi les you need, you can 
also customize its appearance. You can 
specify colors for each part of the workarea 
window and choose the fonts for object 
labels. Different users often prefer differ
ent color schemes and types and sizes of 
fonts. The workarea will reflect your pref
erences no matter what machine on the 
network you happen to be using. You can 
even customize workarea window behav
ior, such as automatically saving the layout 
when closing the window. 

If you want to manage access to some 
ex isting source files, you simply select the 
file icons and drop them on the DEC FUSE 
Code Manager tool icon. Code Manager 
creates a new Library to contain and man
age the source files by version and con
figuration. At present, CohesionWorX sup
ports RCS (Revision Control System) and 
SCCS (Source Code Control System) style 
libraries. You can enter comments for each 
source file added to the new library. Code 
Manager then assigns initial version num

information from its metadata and from 
user-defined preferences to selecra meth
od to satisfy the requested service and 
then find a suitable server for that meth
od. Depending on the configuration and 
user preferences, a number of servers 
may be available for that method. ACAS 
uses a prioritized list of servers to try 
one, then another, until it locates a suit
able one. The method server then satis
fies the client's request. All the commu
nications involving the user, the clients, 
and the servers are managed by ACAS. 

Here ' s an example of how ACAS 
would handle a typical CohesionWorX 
interaction. You drag a file icon and drop 
it onto an editor tool icon. The desktop 
interface interprets this action as a re
quest that the file be opened for editing. 
The desktop (as a client) re uests a ser
vice of the editor (as a server). AGAS 
determines the possible methods that 

bers to each file. You never have to re
member (or waste time finding out) which 
is the latest revision: CohesionWorX re
members for you. You can display whole 
revision histories of files , with in forma
tion including date and time, creator 's 
name, comments, and status. You can also 
compare diffe rent vers ions of fil es. 

You can edit source files with the FUSE 
Editor tool in a variety of intuitive ways: 
by running the Editor (double-clicking on 
its icon) and loading the fi le into the edit
ing buffe r, by dropping the file icon on 
the Editor icon , or by running the Editor 
from within another tool (e.g., the Code 
Manager tool). CohesionWorX also in
cludes support for the widely used gnu 
emacs and vi editors. 

If run from Code Manager or the library, 
the source fi le checks out of the library 
and loads into the Editor buffer. You can 
edit the file using multiple file buffers, 
search and replace, cut and paste, undo, 
and other standard editing functions. When 
you save the file, it checks back into the li
brary with a new version number. You can 
also create new files with the Editor and 
even initiate compiles of source code. 

Drag-and-Drop Compiler 
By dropping the source file icon on the 
FUSE Builder tool icon, you can initiate a 
compile and build. CohesionWorX sup

might-satisfy the request for an editor. 
For instance, there may be several ver
sions of an editor tool that run on oif
ferent computers or under different op
erating systems. 

When a suitable method (i.e., a spe
cific editor) is identified ACAS looks 
for a server for that method. The net
work may have several candidate com
puters a propriate for that method. Of 
these, you (or your system administrator) 
may have prioritized some. ACAS will 
try the-first- riority server. If it is avail
able, i becomes the method server i.e., 
it runs the editor). If it is not avai1able, 
the next server in the list will be tried, 
and so forth . Since ACAS, its data, the 
tool itse lf, and the server may be on 
many diffe rent computers in the net
work, even such a simple user act ion 
can require a great deal of communica
tion to be successful. 

ports C, FORTRAN, Pascal, and (option
ally) Ada and C++. Builder is a graphical 
front end to Uni x make or gnumake utili
ties . You can use any of your existing 
make fi les wi th Builder or create new 
make files, using a graphical representation 
of the build to specify build dependencies. 

After compiling, any syntax errors ap
pear in a special transcript area of Builder. 
When you double-click on a syntax error, 
the Editor automatically loads the corre
sponding source fi le, opening it to the ap
propriate line of code. You can then edit 
and recompile. This is an example of the in
teroperability that simplifies and speeds up 
typical software development activities. 

After a successful build, you can initiate 
the FUSE Debugger, a graphical front end 
for Unix system debug utilities (e.g., db x, 
xdb, or gd b). You can set breakpoints with
in the source code of any component of 
the program, and you can set traces to track 
program execution. You can run the pro
gram from within Debugger, stop the pro
gram manually or with breakpoints, and 
then single-step through trouble areas. You 
can set up separate windows to monitor 
inputs and outputs. As with Builder, you 
can run the Editor from within Debugger, 
change source code, recompile, and con
tinue debugging. This tight interoperation 
speeds and simplifies program debugging. 

The FUSE Call Graph Browser tool 
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Distributed Objects with CohesionWorX 


..llllllllllllllllllimii!Jl:rlstjm!lllllllllllllllllll~. WlthCoheslonWM~JOll 
- the entire network 

---re;;;:::=:;-----:-,lld by manipulating oblec:b- on a local desktop. 
Control Senfces-uslng 
DEC's~ 
Objectllruker software, 
DCE, an.d the Multi-cast 
~Sener
ldentllles seners to nm 
each tOol, transparently to 
the user. This design 
strateo ii espedally 
atb:actlve to orpntzaUons 
that line grafted a~ 
of computers to a netftrk 
liecaute of collabonltlon, 
inerpr, acquisition, M 

depaitmeutal consoll
Programmers click on daUOll. VOil don't have to 

tools oo a local desktop; lean behind tooil I nd 

.90!l!iol Se~ice.s .locates 11ppllcatlons fOll are 
·,, tools on servers and comfortable with aid In 

delivers to desktop which yoli have Invested 
transparently Ume and training. 

CORSA 

Control Services sends 
interprocess messages 
and requests; servers 

return data and 
object tools 

might never unearth their source 
code. The FUSE Cross-Referencer 
exists specifically to root through pro
gram files for just such program 
items. You can construct very broad 
or very specific queries to find data 
and function declarations and refer
ences buried in program files. This 
can save a lot of time locating soft
ware objects across platforms. 

The nature of C++ produces its 
own characteristic difficulties. The 
optional C++ Class Browser deals 
with one such difficulty by displaying 
C++ class hierarchies. You can quick
ly view base classes, derived class
es, members of each class, and other 
inheritance relationships. As usual, a 
few mouse-clicks can load the source 
code in the Editor for modification. 
With team software development (or 
even single-programmer develop
ment), keeping C++ class definitions 
straight can prevent problems farther 
along in the development process. 

Graphical Unix 
Besides the DEC FUSE tools, Cohe
sionWorX offers a wide array of 
graphical Unix tools for mail, manu
al help, printing, shell, and other com
mon activities. All these tools also 
appear as desktop icons, and you need 
no knowledge of Unix syntax to use 
them. Each user has a personal tool
box in which to keep tools or cus
tomized versions of tools. 

New users needn't abandon and 
unlearn all the tools and language
specific programs (e.g ., compilers) 
they currently use. One of the most 

powerful features ofCohesionWorX is its 
ability, with the optional EnCASE, to as
similate other tools into the desktop ob
ject paradigm. 

EnCASE includes tools, scripts, and 
templates to simplify the integration of 
tools into the CohesionWorX environment. 
This can make existing tools that you are 
already comfortable with available across 
the network. The simplest level of inte
gration can be achieved without any pro
gramming at all , while the most in-depth 
integration may require the source code 
of the tool. You can specify a server for 
the tool, plus special activation and drag
and-drop behavior. 

In effect, this makes CohesionWorX a 
universal host to any third-party tools al
ready in use on a software development 
project. It helps protect company invest
ment in existing software development 

graphically displays call relationships be
tween functions or files. This is a valuable 
aid in visualizing the operating structure of 
your program and identifying potential 
problems. You can interoperate Call Graph 
Browser with Debugger, allowing you to 
monitor graphically which source files or 
functions are executing at any time. 

Seeing the dynamic changes on the call 
graph as the program runs in Debugger is 
quite astonishing; it looks more like a 
video game than a CASE tool. Yet by ob
serving which functions seem to run all 
the time, you can quickly identify which 
ones might benefit most About the Companyfrom optimization efforts. 
This impressive interopera Digital Equipment Corp. 
tion can help you allocate 146 Main St. 

Maynard. MA 01754programming efforts more 
(800) 3444825efficiently, saving extra steps 
Circle 1075 on the Inquiry Card. 

in program development. 

Software Profiling 

To help further optimize program perfor

mance, the FUSE Profiler generates dy

namic run-time statistics on program exe

cution. Profiler displays graphs based on 

statistics from Unix tools like prof and 

pi x i e. You can view statistics on any lev

el of program organization, including files, 

functions-even individual instructions. 

This Jets you pinpoint which program ele

ments are slowing down the program and 

zero in on offending code. A few mouse

clicks load the source file for editing. You 

can then recompile the edited program and 


rerun Profiler, with some 
increase in performance 
expected. 

Distributed software de
velopment projects can so 
camouflage data and func
tion references that you 
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It gives you m re advanced 

math capability than ever before. It 

lets you tackle harder problems and 

solve even tougher equatio'n . In short, 

it's the m~st powerful, mo t advanced 

ver ion of Mathcad ever rele_ased. 

And that's no exaggeration. More 

powerful than spreadsheets or calculatocs, 

easier than programming language , new 

Mflthcad PLUS 5.0 gives engineers, scientists 

and educators more tool to do calculations 

with greater speed and ea e. 

derivatives and integra l , differential equation , advan 

v~ctor and matrix perations, stati tical functi n , curve 

fitting, and fas t Fourier and wavelet tran form . You can 

choose from a wider range of sy mbolic capabilities, and 

calcu lating power in specific dis

ciplines like signal processing, data 

analysis, stat istics and graphics. 

Plus, like its Mathcad predeces

sors, it' as easy and intuitive as using a 

scratchpad. Simply enter equat ions in 

real math notation anywhere on Mathcad 

PLUS 5.0's on-screen worksheet. Add text 

and graphics. Change variables and in tantly 

update your work..Mathcad PLUS 5.0 calculates 

answers quickly and accurately, then prints your 

resul ts in impre_s.<;ive, presentation-quality documents. 

So try Mathcad PLUS 5.0 ~oday, and tomorrov.7 

you'll be ten time more productive. Well , maybe we're 

exaggerating again. But only slightly. Mathcad PLUS 5.0 · 
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Maihcad PLUS 5.O's on-screen tVOTksheerlets 
~ot< eruily .combine equaii011s, iext and graphics. 

hundreds of formulas into your work. And with Mathcad 

PLUS Function Packs you can add even more remarkable 

graph in 2-D and 3-D 

polar, contour and para

metric plots.MathSoft's 

Electronic Books, based 

on the most popular ref

erence books, let you 

instantly cut and paste 

i pr\ced at just $29922: T o order, or to receive even more · 

infoi:mation, call 1-SQ0-967-5075 . Or mail or fax the 

coupon below (Fax: 716-873-0906). 

r-- -- ------------ -------------------------- --- ,
FREE MATHCAD PLUS 5.0 INFORMATION KIT ' 

For more infonnation on Mathcad PLUS 5.0, mail or Fax this coupon. : 
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Save Disk Space 


•PKZIP version 2.0 
PC WORLD PKWARE• introduces the next generation of its award 

winn ing compression utility. PKZIP 2.0 yields greate r 
performance levels than achieved with previous re leases 
of the sonware . PKZIP compresses and archives files. 
This saves disk space and reduces file transfer time. 

Software developers! You can s ign ificantly reduce 
product duplication costs by decreasing the number of WORLD CLASS disks required to distribute your applications. Call forAWARD Distri bution License information. 

Put Your Executables on a Diet 
Software developers I Save disk space and 
media costs with s maller executables. You can 
distribute your software In a compressed form 
with PKLITE Professional.• PKLlTE Professional 
gives you the ability to compress flies so that 
they cannot be expanded by PKLITE. This 
discourages reverse engineering of your 
programs. 

PKLITE Increases your valuable disk space by compressing DOS 
executable (.EXE ahd .COM) files by an average of 4-5%. The operation of 
PKLITE Is transparent. all you will notice is more available dis k s pace! 

for YOUR Application 
The PKWARE Data Compression Library
allows you to Incorporate data 
compression technology Into your 
software appllcatlons. The a ppllcatlon 
program controls all the Input and 
output of data. allowing data to be 
compressed or extracted to or from any
device or area of memory. 

All Purpose Data Ct:1mpresslon Algorithm compresses ASCII or blnacy data 
q1,1,lckJy; The routines can be use<l with many popular DOS langllages. A 
Wtntlows DLL. and an OS/ 2 32·blt version Is arso avallablel 
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tools and training . Also, as your needs 
change and you acquire new software, En
CASE accommodates the changes dy
namically. Several vendors have already 
prepared EnCASE versions of their report
writing and project management software 
for CohesionWorX. 

An Emerging Standard 
CohesionWorX supports standards , in
cluding operating-system and environment 
standards OSF (Open Software Founda
tion) Motif, Posix , X/Open, OSF DCE, 
and SPECI 170; ANSI X3H6 messaging 
specification ; OMO (Object Management 
Group) CORBA mes aging standard; and 
COIF (Compound Document Interchange 
Format) and ECMA (European Computer 
Manufacturers Association) PCTE (Port
able Common Tool Env ironment) stan
dards. Governmen t standards like MlL
STD-973 and DOD-STD-2 167A are also 
supported. 

An outgrowth of DEC's ASD/SEE 
(Aerospace-Defense/System Engineering 
Environment) work for the F-22 program, 
CohesionWorX provides an ideal envi
ronment for aerospace and defense-related 
software development and mai ntenance. 
DEC's future plans for CohesionWorX in
clude support for other popular Unix and 
non-Unix platfonns. Besides being a stand
alone software development solution , Co
hesion WorX also represents 1he founda
tion for DEC' s CohesionWorX Team/ 
SEE: a complete process management so
lution for managing the full lifestyle of 
medium- or large-scale software projects. 

CohesionWorX is a heavyweight com
pet itor of other Unix software develop
ment tools, such as HP' s SoftBench and 
Sun Microsystems' SparcWorks. Its built
in support of heterogeneous networks is 
unique among comparable tools. Because 
of its consistent graphical interface, broad 
suite of included tools, ability to integrate 
third-party tools easily, and cross-platform 
power, CohesionWorX is a complete so
lution-and the emergi ng standard - in 
Unix software development. ft 's a solu
tion you can stick with through every stage 
of software development. • 

Edmund X. DeJesus has a Ph.D. i11 physics and 
has been a professional programmer for over 15 
years. He has worked for IBM and MIT Li11co/11 
Laboratory and has taught at Boston University 
and Middle Tennessee State University. As a com
pllter co11s11lta111, technical writer, and course de
veloper in the Boston area, he has participated i11 
early testing of DEC's Cohesio11WorX. You ca11 
reach him 011 the lmem et at 7076 1,2303@co111
p11serve.co111 or 011 BIX c/o "editors. " 
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Power Workstation at aPentium Price 

HP's 712/60 uses innovative hardware packaging and the superscalar 

PA-7100,LC CPU to achieve a low-cost, high-performance Unix workstation 

BEN SMITH 

O n the outside, the Hewlett
Packard 9000 Series 700 Mod
e l 712/60 looks like one of 

HP's Apollo workstations. The $3995 
price tag tells you it isn't. This shocking
ly low price is for a complete stand-alone 
system with a 15-inch I 024- by 768-pixel 
color display , built-in 8-bit graphics, 16 
MB of RAM, and a 260-MB hard drive. 
The Model 712/60 sacrifices neither per
formance nor usability to achieve its low 
price; the key is packaging and HP ' s new 
PA-7100LC processor. The unit I tested 
sells for $7680 and came with 64 MB of 
RAM, a 20-inch color monitor, and a 260
MB hard drive. 

My first impression of a Unix worksta
tion 's performance typically comes from 
the response of the user interface: How 
fast do applications launch and windows 
move? This subjective apprai sal of work
station performance correlates well with 
my enjoyment of a system. Even on the 
20-inch 1280- by 1024-pixel display that 
came wi th the reviewed unit , the Model 
712/60 ' s graphics system is remarkably 
fast. The system provides great graphics 
performance even with HP-VUE, HP's el
egant yet resource-demanding Motif-based 
window and session manager. 

The BYTE benchmarks proved that the 
Model 7 I 2/60 's performance is good by 
more than just subjective measures, but 
the tests bring a few surprises as well (see 
the table "Performance Results" ). The 
string sort is unexpectedly slow, probably 
due to the extra work required to manipu
late data that is not aligned on even word 
boundaries. 

Workstation Usability 
Wl1en so many new Unix workstations re
quire a minimum of32 MB of RAM and a 
500-MB hard drive, it might seem unlike
ly that a system with only half that much 
memrny and disk capacity would be useful, 
or even usable. However, HP has created 
a reduced version of its HP-UX operating 
system, called Desktop/UX, for its new 
entry systems. The 260-MB hard drive 
holds the entire operating system plus the 
required swap space and sti ll has more 

than I00 MB left over for data 
and applications. Desktop/UX 
is still an XPG4 cert ified ver
sion of HP's most recent re
lease of Unix , HP-UX 9.03. 

What's missing? Desktop/ 
UX includes a Posix C com
piler, but not the ANSI com
piler. It provides HP's on-line 
hypertext-based workstation 
documentation, but not the full 
Unix ma n pages or any text
processing utilities. Appropri
ately omitted are many system 
accounting, development, and 
management systems that are 
applicab le only to servers. 

Desktop/UX is all that most 
nontechnical workstation users 
require for applications like fi
nancial trading, customer er
vice, and document manage
ment. Applications developers, 
image manipulators, engineer , 
and other more tech nical users will want 
more resources and the full-blown Run
time/UX. For these more demanding uses, 
the Model 712/60 can enclose as much as 
128 MB of RAM and 1 GB of disk capac
ity. (Local external drives can take mass 
storage all the way up to 14 GB.) 

HP-VUE has always been one of the 
more appealing and worthwhile window 
managers, and the new HP-VUE 3.0 de
sign is even more attractive and intuitive. 
You can now drag any icon from the file 
manager to the background of any of the 
work spaces, and it will stick to that work 
area . Modifying HP-VUE ' s control bar 
(what HP calls the fron t panel) still re
quires that you edit a configuration file , 
but HP now documents the process clear
ly and completely in the help viewer. 

Perhaps the most important improve
ment in usability for nontechnical work
station users concerns a small button on 
the front of the system-the power switch. 
When you push the switch in, the system 
boots; let it out with another push, and the 
system goes through an orderly shutdown. 
The Model 712/60 may not be the firs t 
system to have such a button, but the fea
ture shou ld be emul ated on all low-end 
Unix systems. 

Despite its simplicity and low cost, HP made the 
712/60 easier to use for business users. The power 
button starts an orderly shutdown, for example. The 
user interface (WEI control bar is intuitive and easy to 
configure. 

Inside Look 
If it wasn' t for HP's reputation for building 
durable systems, I wou ld have questioned 
what I found when I first opened up the 
7 l 2/60 (see the photo on page l65). But a 
little thought and analysis overrode any 
doubt that this machine is robust. 

My first reaction was that someone for
got to remove the packing material from 
the disk drives. The drives are mounted in 
plastic foam , and it first appears that only 
a sing le spring-meta l clip holds them in 
place. In fact, the whole interlocking struc
ture of the workstation's case keys them to 
stay snugly in posit.ion. Not only is this a 
no-tools maintenance design like those 
found in Silicon Graphics' workstations, it 
is also simple and inexpensive. 

The next items to catch my attention 
were the power supply and fan, which are 
encased in plastic , not sheet metal. Be
cause of the low power requirements of 
this PA-7 lOOLC-based system (with a 
maximum power output of 70 W) , the 
power supply can be small, and it therefore 
generates only a tiny amount of heat. The 
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PERFORMANCE RESULTS 

BYTE's benchmarks are indexed. For the Unix bench

marks, a Sun SparcStation 1 +with 16 MB of RAM run

ning SunSoft 4.3 = 1. For the BYTE portable bench

marks. the baseline system is a 66-MHz 486DX2 PC. 

The 712/60 does very well on the Unix benchmarks, but 

it doesn't show up well on the simple string-sort test in 

the portable benchmarks. This is probably due to the ex

tra work required to manipulate data that is not aligned 

on even word boundaries. 


TEST INDEX 

Unix benchmarks 
Arithmetic (type = double) 4.4 
Dhrystone 2 without register variables 2.3 
Execl throughput 4.3 
File copy (30 seconds) 15.3 
Pipe-based context switching 1.0 
Shell scripts (eight concurrent) 3.2 

Portable benchmarks 
Numeric sort 1.72 
String sort 0.52 
Bitmap 2.33 
Integer math 1.14 
Floating-point emulation 3.59 
Simple FPU 2.88 
Transcendental FPU 3.66 
Overall Integer Index 1.54 
Overall FPU index 3.25 

small fan is nearly inaudible. 
What you might not notice right away is 

the diminutive CPU board. Clipped into 
place by spring plastic tabs extending up 
from the chassis base, the 11- by 5-inch 
motherboard appear less complex and so
phisticated lhan mo t PC peripheral boards. 
But, as w ith many highly evolved designs, 
simplici ty is the hall mark of quality and 
doesn' t represent a lack of sophistication. 

Nothing in this system is more 
sophisticated than its processor. 
HP's PA-7100LC is a low-power, 
low-cost RISC design with float
ing-point and integer processors 
integrated in the same chip. This 
32-b it RISC processor has the 
clever ability to split 32-bit words 
into two 16-bit operations when 
appropriate. Since the PA-7100LC 
has two ALUs, partial word op
erations, such as in MPEG and 
JPEG compression and decom
press ion, run nearly twice as fast 
as they do with processors that 
have a si ngle ALU. 

The Model 712/60 111ns its PA
71 OOLC at 60 M Hz and uses an 
external 64-KB direct-mapped 
cache for both instructions and 
data. The cache can commu11icate 
wi th the CPU at up to 400 M'Bps 
over the 64-bit-wide bus. 

Color Recovery 
Also clever is the 
way the 8-bi t col
or graphi cs sys

tem handles 24-bil graph 
ics. It uses hardw are 
dithering that looks for all 
I.he world like true 24-bit 
co l or. HP ca ll s it Color 
Recovery. 

A special device driver 
(software) takes the 24-bit 
color data from the appli 
cation program and en

codes it in a spec ial 8-bi t format that a 
hardware decoder can use for its color cal
culations. Color-map corrections, edge de
tection. gamma correcti on, and precision 
noating-point operations are all carri ed 
out in the di gital signal processor- like 
ASIC (application-specific IC) that HP de
signed for thi s purpose. 

On close inspecti on, you can see ihat 
the 24- bit co lor emulation is more li ke 
antialiasing than the conventional ditty
dot dithering that you might find on an 8
bit-co lor Sili con Graphi cs workstation. 
Color Recovery doe n' t work with just 
any application: low- level Xlib-based ap
plicati ons that require 24-bil color wi ll 
have to be reworked. However, app lica
ti ons using most 3-D APls need only be 
written to use a 24-bi t true-color model. 
This implies that the Color Recovery pro
cess probably doesn' t offer much for 24-bit 
2-D applicati ons, such as photo manipu
lation and video. 

The array of connectors at the back of 

About the Product 

Hewlett.Packard 9000 Serles 
700 Model 712/60 .......... $7680 
(as 1es1ed. With 64 MB or RAM, 
20.lnch color monilor. and 26(). 
MB hard drive) 

Hewlett-Packard Direct 
Building 51 LS 
P.O. Box 58059 
Santa Clara. CA 95051 
(800) 637-7740 
Circle 1089 on Inquiry Card. 

the Model 7 12/60 contains 
a full complement of ex 
ternal por1s: parallel, asyn
chronous serial (a l 6550A 
UART [univ ersa l nsyn
chronous recei ver I trans
mitter J ca pable of 460.8 
K bps), both twi sted- pair 
and AUi (attachment unit 
inter face) E therne t con
nectors, and SCSl -2 (AIL
I 50-pin high density) , as 
we ll a audio in and audio 
out. The keyboard and 

TM For PCMCIA Products circle 79, 
• • • • • • • • • • • • • • • • '• • '' • • '•''' • '• '• • •' • • • • OTHER Products circle 80 on Inquiry card.ROMDISI< 


SOLID STATE Disl< Emulators and PCMCIA Products 
Board Level Disl< Emulators High Capacity DRAM Drive 
• Replace mechanical drives in embedded systems •Expandable 16 to 512MB. 5•/,." or 
•High performance and low cost models available desktop models. Fast SCSl-2, SIMM 
•Flash, EPROM and battery-backed SAAM module based, .1 msec access with 
technologies . Capacities from 180K to 14MB built-in battery back-up and ECC. 

•Dual drive and hard drive emulation support Flash IDE Drives with 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 31/z'' 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 tu1/0 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 

418 W. County Rd . D •St. Paul. MN 55112 • 612'631-9512 •FAX 612/631-9508 

162 BYTE J LY 199-1 Circle 79 on Inquiry Card (RESELLERS: 80). 



Thats one reason we're the choice of the pros. 

So, what's the big deal about just 

making monitors? It's called picking 
one thing and doing it right. 

That singular focus helped CTX 
leap into color monitor leadership. 

Remarkably, now every 15 seconds 
someone in the U.S. buys a CTX moni
tor. That's more monitors than sold 
under household names like NEC, 
IBM, Sony, Samsung, and Mitsubishi~ 

Unlike our more famous colleagues, we don't mess around 
with cars, radios, or toasters. We just make great monitors. 
All built around the clock in our IS0-9000-certified factories. 

CTX multifrequency monitors offer all the features like flat 
square tubes. Anti-glare screens. Wide PC and Mac compati
bility. Low radiation and energy-saver models. 

enc GREEN MONITOR FEATURE SUMMARY 
MOOB. 646eGM 145\G M 1462GM 1562GM 1565GM 1765GM 1785GM 
Size 14' 14' 14' 15' 15' 17' 17' 
Dot~(mm) Cl.28 028 028 028 Cl.28 027 026 
Hor. Freq. (KHz) 30·38 JO.SO 30-62 30-62 31).65 30-65 30-65 
1600 x1280 NI - Y&S!fiOHll 

1280x1024 NI - - - - Yes_, Yes'"'™" Yesl75Hzl 
1024>768 NI 87Hvl li®JNI 75HzlNI 75Hz/NI i5Hz/NI 75Hz/NI 75Hz/NI 
MacCompotibility - - Yes Yes Yes Yes Yes 
Flat ~~~ Yes Yes Yes Yes 
Color Match - - - - - Yes Yes 
uicm.Con\rols Yes Yes Yes 
MPRUISCmll-3 Yes Yes Yes Yes Yes Yes Yes 
PowerSavfoos <'IJJN <'iJ1N am <'IJJN <5W <SN <SN 

All come complete with a new two
year warranty and very affordable prices. 

We even have new outrageous LCD 
color monitors. 

But don't take our word for it. Ask 
the systems integrators and high-end 
resellers who buy them and put systems 
together for a living. 

Their livelihood depends on repeat 
business. So they only resell equipment 

that offers exceptional performance, value, and reliability. From 
companies they can rely on for quick service and local support 

That's why they buy more CTX monitors than any other kind. 
For more information, call the CTX branch office in your 

area. Insist on the monitor brand the pros demand. From the 
company that doesn't make TVs or toys. 

We just make great monitors. 

USA Headquarters 20530 Earlgate Street, Walnut, CA 91789,909-595-6146, Fax 909-59:r6293 Technical Support 1·800-888·2012 BBS 909-594-8973 Southern Region 6624 Jimmy Carter Blvd .. 

Norcross, GA30071, 4(}1.729-8900, Fax 4(}1.729-8805 Eastern Region 481 Edward Ross Drive, Elmwood Park, NJ 07407, 201-797-6800, Fax 201-797-7604 Midwestern Region 500 Park Blvd., Ste. 295C 


Itasca, IL 60143, 708-285-0202, Fax 708-285-0212 Southwestern Region 1225E. Crosby Rd .. Ste. A21, Carrollton, TIC 75006, 214-416-9610, Fax 214-245-7447 

' Based on official 1993 Monitrak U.S. monitor sales research. 10 1994 CTI( International. [nc.All brand names arc lr.!demarks or registered trademarks of their respccti.-e owners. 

The ENERGY Sf.l\R'" emblem does not represent EPA endorsement of any product or service. 
Circle 77 on Inquiry Card (RESELLERS: 78) . 
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Using low-cost materials such as the foam sandwich 
disk mount, the Model 712/60 looks as though 
designed by a toy manufacturer. However, HP 
maintains Its reputation for building durable 
equipment. This isn't cheap engineering; it's good 
engineering. 

mouse ports are AT plug-compatible. 
As op1ions, you can add a second mon

ilor, a second serial port, a second network 
interface, and a PC-compatible 3'/2-inch 
floppy drive. (SoftWindows and many 
Wabi-based applications are a lso ava il
able for further PC compatibility.) What 
you do not see in the Model 712/60 that 
you would find in HP' s Model 715 work
station are EISA slots for upgrading. ll1ere 
is, however, plenty of space in the cabi
net for a larger CPU board. 

Not Just Another Workstation 
You can purchase a Pentium-based PC for 
roughly the same price as this entry-level 
HP workstation. Open that PC, and you 
will find a large motherboard cluttered 
with cables and metal mounting brackets 
and bristling with peripheral cards. You 
can purchase a Unix license or inst a ll 
Linux (the freely available Unix clone) on 
your Pentium. However, you won't end 
up w ith half the quality and stabili ty 
of Lhe HP Model 7 J2/60, with its mature 
and up-to-date version of Unix, its X 
Window System, and the HP-VUE user 
interface. 

With an increasing number of corpo
rate buyers now considering RISC-based 
workstations instead of Pentium systems, 
HP is offering a viable alternative . Using 
its powerful, low-cost PA-7100LC CPU, 
innovative package engineering, and in
telligent usability features, HP has deliv
ered an outstanding entrant to the low-end 
workstation market. • 

Ben Smith is a BYTE testing editor and is the 
au thor of Unix Step-by-Step (Hayd en Booh , 
1990). He can be coll/acted 011 tlre flltem et at be11 
@bytepb.byte.com or 011 B!X as '"be11s111ith. ·· 

"I WANT TO JUMP 

YOUR DISKS!" 


t1tt' All~tft 1~(}11( ANGOSS 
Th e World ' s First 


Computer Advice Column 


Angus Baby, 
I WANT you ! Ever s i nce 

your column first ap

peared , I ' ve s pent hours 

digi t i zing your GUI litt l e 
image . I can ' t get you 

out of my RAM . I 'm a 
liberated Power PC ready 

t o reveal my codes and 
RISC it all with you ! 

I ' ve got a screen t ha t 

could launch a thousa nd 

MIPs and a set of ports 
ready for your dang l ing 

pe ripherals . I practise 

safe networ king and only 
interface with name brand 

boxes so I ' m virus f ree . 
Angus , I want to jwnp your 

di sks ! I 'm ready for you , 

floppy or hard . Tell me 

there ' s a chance. 
Yearning 

Dear Yearning: 
No comment. .. this is hardly the 
forum for such advances. By the 
way, what's your Internet 
address? 

Dear Angus, 
I ' m a human. I read your 

column regularly and am 
impress ed . Tell me , what ' s 
the best way to make a 
small fortune i n the '90s? 

Wang Reseller 

Dear Reseller: 

Start with a large one! 


Dear Angus, 

I am desper a t e . I can no 

longer face t he a gony of 

giving birth to a new 

application . The last 

one saw me i n l abor f or 

16 mon t hs . Isn 't that 

stretch i ng thi ngs 

t oo fa r ? 

Depressed. 

Dear Depressed: 

The only thing being stretched here 

is credibility! There's no need to be 

in hard labor for anywhere near that 

time. Prompt your developer to 

load you with ANGOSS RAD. This 

Rapid Application Development 

system makes delivery a breeze. In 

fact, in a U.S. research report, 

ANGOSS RAD is hailed as 

"unparalleled on any platform". 

A Cross-platform, DOS and UNIX 

(Intel, RISC & Spare) 

Develop on any platform, move 

to another without the need to 

recompile 

A 	Enterprise-wide User/Systems 

Management functions included 

Cheer up and call me when you're 

free for a byte. 

Got acomputer perplexed with aprocessing problem? Command him or her to write "ASK ANGUS". 
c/o ANGO SS Saliware lnl malional li mi le ~. mKin ~ i11ee1 Wesl. ~uile m lrnnio. t a na~a. M ~ V IH . 

11m1m1111 r 1m1 m.m1 
ANGOSS ~ 0Il Wi f ~ Available on DOS/LAN and numerous UNIX platforms. 
Circle 172 on Inquiry Card. 

http:bytepb.byte.com


BYTE's Mac Programmer's Cookbook 
by Rob Terrell Includes One 3.5-lnch Disk. 
$29.95 
ISBN: 0-07-882062-6 

•••• 1 

No longer underground ...the best·kept 

secrets and profound programming tips 

have been liberated! You'll find them all 

in the new BYTE Programmer's 

Cookbook series - the hottest hacks, 

facts, and tricks for veterans and 

rookies alike. These books are 

accompanied by a CD·ROM or disk 

packed with code from the books plus 

utilities and plenty of other software 

tools you'll relish. 

BYTE's Windows BYTE's DOS BYTE's OS/2 

Programmer's Programmer's Programmer's 
 mr1 
Cookbook Cookbook Cookbook by Michael Nadeaui r
by L John Ribar by Craig Menefee, by Kathy Ivens 'and Includes One 
Includes One Lenny Bailes and Bruce Hallberg CD-ROM Disk. 
CD-ROM Disk. Nick Anis Includes One $39.95 
$34.95 Includes One CD-ROM Disk. . ISBN: 0-07-881982-2 
ISBN: 0-07-882037-5 CD-ROM Disk. $34.95 I 

$34.95 ISBN: 0-07 -882039-1 
t '!ISBN: 0-07-882048-0 

Available now at your local book and computer Osborne rihr. 
stores or call 1.800.822.8158 any time. Mention 

Ger Answers - Ger Osborne
key code SF74BYL and use your American For Accuracy. Q uality and Value 
Express, VISA , Discover, or Mastercard . 
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AT NATIONWIDE STORES: 

BYTE/Osborne Books are Available Barnes & Noble BookStar 

at the Following Locations Borders Elek T ek 
Micro Center Super Crown 

Taylors Walden books 


ALABAMA 
Madison 
Madison Books and Computers 

AlASKA 
Anchorage 
Alaska N ews Agency 

CALIFORNIA 
Berkeley 
Cody's Books 

Capitola 
Capi tola Book Cafe 

Carlsbad 
Compurer Books 4 Less 

Cupertino 
Stacey's Bookstore 

Davis 
UC Davis Bookstore 

Irvine 
Irvine Scientific and T echnical Books 

La j o!la 
UC San Diego Bookstore 

Larksp11r 
A Clean Well Lighted Place fo r Books 

Los Angeles 
UC LA Bookstore 
U niv. of Southern Califo rnia Bookstore 

Ontario 
Pomona Valley News Agency 

Palo Alto 
Printers Inc Bookstore 

Pasadena 
Caltech Bookstore 

San Francisco 
San Francisco State Uni v. Booksto re 

Sanjose 
Computer Literacy Bookshop 

San Luis Obispo 
El Corral Bookstore 

Santa Barbara 
UC Santa Barbara Bookstore 

Stanford 
Stanfo rd Bookstore 

COLORADO 
Denver 
The T arrered Cover 

Longmont 
United Techbook Co. 

I_ - - - - - - - - - - - - - - - - - - - - - - 

DISTRICT OF COLUMBIA 
Washington, D. C. 
Reiter' s Scientific & T echnical Books 

GEORGIA 
Atlanta 
Oxford Bookstore 

HAWAII 
Honol11l11 
Honolulu Book Shops Ltd . 

ILLINOIS 
Champaign 
T I S Bookstore 

Chicago 
University of Chicago Bookstore 

Naperville 
Books & Byres 

Rockford 
Media Play 

MAINE 
Bangor 
Magazines Inc. 

MASSACHUSETTS 
Boston 
Boston U niversity Bookstore 
Warerstone's Booksellers 

Burlington 
SoftPro 
Cambridge 
Harvard COOP 
MIT Coop 

New Bedford 
Bay Colony N ews 

Watertown 
Words Worth 

Westborough 
The O pen Book 

NEBRASKA 
Lincoln 
Nebraska Bookstore 

NEW HAMPSHIRE 
Conroocook 
Yankee Book Peddler 

NEW JERSEY 
Newark 
Newark Book Center 

Princeton 

NEW MEXICO 
Alb11querq11e 
Page One 

NEW YORK 
Ithaca 
Cornell Un iversity Ca mpus Store 

New York City 
Col ise um Books 
Compurer Book W orks 
Mount Sinai Bookstore 
New York University Bookstore 

Rochester 
T otal In fo rmatio n 

Syracuse 
O range Student Bookstore 

OHIO 
Beachwood 
W it & Wisdom 

Dayton 
Books and Company 

OREGON 
Portland 
Conant & Conant Booksellers 
Powells Books 

PENNSYLVANIA 
Bethlehem 
Lehigh University Bookstore 

Monrgomeryville 
Atlantic Book Shop 

Philadelphia 
U niversity of Pennsylvania Bookstore 

TEXAS 
Austin 
Uni versity Co-op Society 

Dallas 
Taylor's Ltd. 

WASHINGTON 
Seattle 
University of Washington Bookstore 

WISCONSIN 
Madison 
University of \Xlisconsin Bookstore 

Milwaukee 
H arry W. Schwartz Bookstop 

Princeton University Store Osbornem~ 
(;et Answers - (;et ( hhorne 
For Accur,Ky, (~ualit;· .111d V.tlue 

I 
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Is faster better even when standards are in flux? 
We stress-test 26 high-speed modems to identify the best 
for today's business applications 
HELEN E. HOLZBAUR 

he more characters per second your modem can transmit, the smaller your telephone bill will be. 
This month , we tested 26 moderns that can shave communications costs by operating at speeds 
faster than the current CCITT V.32bi s standard of 14.4 Kbps. 

Fourteen of the modems anticipate the V.34 standard for 28.8-Kbps communication. The for
mal standard is expected to be announced around the time this issue reaches you. ( For convenience, 
this report refers to the 28.8-Kbps modems as Y.34, even though the standard isn ' t finalized 

and they cannot be considered "official " V. 34 products.) The remaining 12 mode ms e mploy 19.2-Kbps 
communication, known as Y.32terbo, which is a de facto high-speed communications standard that has 
been promoted by AT&T as an upgrade to V.32bis. 

Why should you consider nonstandard modems? These high-speed modems excel when you can match like 

How to use this guide 

For both V.34 and V.32terbo modems. we the best low-cost model , and the best 
have selected the best overall (which modem for data-only applications. 
considers both data and fax performance), 

0Measured in bytes @;jfji £'13 ·f·i31 Hqn0ptlm28IOOY.FC+Fu The percentage of 
modems the test per second. Higher All!QC'ltl'll•- ·- .,-.. .,_""_....,• ____ ....,..,...,... ..~a...-"'9numbers indicate modem successfully 

faster performance. ~ :::==:n:::;;=::: communicated wi th 
~· 1 ti."'8 -.,.- .. ~--. 

at speeds faster ---·~~--- n..CeJp~--- .....--... -a-.. .~..,.,._._,• ..,............................ th an 14 4 Kbps 

-WC•_....~ .........-~.........._..~ .....~-. . 
........ 
---- ~ -- --

~IJT!Dro•~ .a.t..-;n
Measured in bytes • M Ht :::-- - · nmm : · :- \PC • • ta l 

per second. This is :O. ===-~ ~~ ;,:;~: ::; ~~ ~ ~ :::.. :::.. ~;· The DTE (data 
theaverage - ~----------- 7 - terminal equipment) 
throughput over six ~----------- / rate is the maximum 
~imulate~ tele.phone A rating based on the A rating of how easy speed at which the 
d nes wit ~arymg completeness of the modern is to modem can receive 
. egrees 0 each modem's set of install and operate. data. 

11mpa rments. features. 

products at both ends of 
your communications link. 
When connected in this way, 
modern interope rability is 
not an issue, so the higher 
speeds of either 19.2 or 28.8 
Kbps translate directly into 
cost savings. 

What 's more, in both mo
dem classes, many vendors 
promise free or inexpensive 
upgrades to the new s tan
dard when it 's officially an
nounced (see the " Roll Call' 
on page 178). Falling prices 
are an added incentive for 
bu y in g a hi g h- speed mo
dem. In our last Lab Report 
on mode ms (" V.32 or Bet
ter: 69 Modems," July 1993 
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Modems, Inside and Out BEST 
INTERFACE 
The key to how easy a 
modem is to use. Be sure 
status lights are clearly 
illuminated and that their 
labels are easily 
understood. 

CPU 
The chip responsible 
for processing 
commands and 
compressing data. 

RAM 
Modems typically use 4 KB or less, 
but modems with larger amounts 
(e.g., the Hayes Optima 28800 
V.FC +Fax with 16 KBI speed data 
compression for faster overall 
performance. 

PROM 
This holds modem software and, depending on 
the chip set used in a particular modem, can 
be used for upgrading performance. See the 
"Roll Call" for a listing of which modems can 
be altered via PROM replacement to support 
the V.34 standard when it is finalized. 

SERIAL PORT 
A 16C550 high·speed buffered UART 
(universal asynchronous receiver/transmitter) 
is required for maximum throughput with 
V.34 modems. Some, Including Boca's V.Fast 
Class External Bocamodem, come bundled 
with a 16C550 serial card. 

V.34 
Hayes Optima 
28800 V.FC + Fax 
This 28.8-Kbps modem 
was the fastest one we 
tested·for both one- and 
two-way data 'transfe~s. It 
offers a large (16 KB) 
dictionary, the largest we 
saw, to boost data. 
compression speed. The 
modem also comes with 
an accelerator card to 
enable your computer to 
send data to ttJe modem at 
a maximum of 230.4 
Kbps. The modem is easy 
to set up, and. the clearly 
marked status lights on its 
front panel s'1ow the 
st<;itus of data receiving 
and1tansmitting 
operations. 

PAGE 17.0 

V.32TERBO 
Zypcom Z32t-SX 
Giving the top speed 
performance. among the 
19.2-Kbps modems, the 
Zypcom Z32t-SX poste!l 
one- and IJNO-W?,.Y sp~recis 
that were virtually 
indistinguishable. Its ability 
to haridle our collection of 
impaired lines put it at the 
top in these rankings as 
well . The modem supports 
spoofing and leased lines. 
which makes it a good 
choice for, some mainframe 
environments. The status 
lights ana reset switch are 
cleverly locatea on'the side 
of the modem, so you 
don't have t\Heach Into a 
handful of cables to reset 
the modem. 

PAGE175 

BYTE), the average price for a 14.4-Kbps modem was 
$532. The V.32terbo average in this report is $452. An 
even bigger difference can be seen on the high end. Last 
year, 28.8-Kbps modems averaged $955; this year, you 
can buy one for an average of $580. 

If you need to communicate with customers or elec
tronic services that use 9600-bps or 14.4-Kbps modems, 
all the modems that we tested in this report are designed 
to drop back to the slower speeds. Also, all but four 
modems in our sample offer 9600-bps or 14.4-Kbps fax 
capability. To help decide whether you should choose a 
Y.34 or V.32terbo modem, look at the text box "V.34 

Versus V.32terbo" on page 170. 
To judge the best modems in each class, we measured 

their performance when sending files in one direction 
over a " normal" telephone line, as well as their ability to 
simultaneously transmit and receive over the same line. 
We also measured throughput over six different types of 
unstable lines (e.g., those that use satellite links) to see 
which modems could operate at high speeds in harsh, 
real-world conditions. 

The ability to connect with other modems and fax 
machines rounded out our performance testing. Overall , 
each modem withstood about I 0 hours of testing. 
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THE BEST 


I
f you use long-distance telephone 
lines to sel up network bridges, 
remotely control PCs, or access 
leased Lines, you should consider 

one of these 28.8-Kbps modems. Un
der the best conditions, when com
munications links are unimpaired and 
when modems on both ends of 1he 
line can talk to each other at 28.8 
Kbps, thi s setup trans lates directly 
into lower telephone charges. 

However, until V .34 is fomialized 
and wide ly implemented, !here is no 
guarantee that two of today ' s V .34 
modems will be able to communicate 
at the ir highest speed. Tn fac t. our in
teroperability test show that V .34 
modems sometimes have 10 drop all 
the way 10 V .32b is ra1es of 14 .4 
Kbps-half their maximum speed- lo 
communicate with V.34 modems 
from other vendors using a different 
chip set. 

For example, the V.34 modems that 
used the Rockwell chip set were able 
to communicale with each other al 
28.8-Kbp rate . However, when we 
connected them with V.34 modems 
that used an alternative chip set, such 
as Raca l Datacom 's or Motorola' s 
modems, communication dropped to 
14.4 Kbps . The same was typically 
true when we connected V.34 mo
dems with V .32 terbo mode ls. The 
ZyXel U-1 496E Plus. which uses a 
proprietary protoco l for 19.2 Kbps. 
achieved that speed only when con
nected to another ZyXcl modem; oth
erwi. e, it communicated at 14.4 Kbps. 

While the majority of the slower 
V.32terbo modems negotiated the im
paired lines without much difficulty, 
the V.34 group wa · a different story . 
Only one V.34 modem (Boca ·s V.Fast 
Clas Exte rna l Bocamode m) com
pleted all six lines without a problem. 

V.34 VERSUS V.32TERBO 
While standards continue to be worked out for high-speed moderns, their potential ben
efits are clear. Faster transmission times mean direct cost savings if you regularty trans
mit data via modems. What payback can you expect from high-speed modems? One 
way to gauge this is to compare sample costs when sending a large file at the speed 
of the fastest V.34 and V.32terbo modems we tested. A 1-MB file sent from New 
York to San Francisco at 7400 bytes per second lthe tested speed of the Hayes Op
tima V.34 modem) takes approximately 2 minutes, 25 seconds. At a telephone rate of 
$1 a minute, the transmission costs $2.25. The same call at 4600 bytes per second 
!achieved by Zypcom's Z32t-SX V.32terbo modem) would cost $3.60. 

Does this mean you should automatically choose the faster technology? In a year, 
the answer to this may be an unequivocal "yes," but until the V.34 standard is for
malized, you should make your modem choice cautiously. 

V.32terbo represents a relatively simple change to the V.32bls 114.4 Kbps) stan
dard, and, as such, V.32terbo may best be viewed as an enhancement to V.32bis 
rather than as a competitor to V.34. 

V.34 is a more radical change than V.32terbo, and it attempts to push modem 
speeds to their practical limits on voice-band lines. Besides speed, V.34 is innovative 
in its ability to "probe the channel," or select the best techniques for optimum per
formance along the telephone line. 

In our throughput tests over clean and impaired lines, we saw more consistent 
perfonnance from the V.32terbo modems. By contrast, the V.34 modems we tested 
seemed a bit "green." They often required firmware updates or undocumented escape
code patches to coax them through our tests. 

Many companies selling V.34 modems claim upgradability to the fonnal standard. 
This could range from a minor firmware code revision to a major board replacement. 

Once V.34 is adopted, V.32terbo may survive by occupying a price point below 
the 28.8-Kbps products. Until then, V.34 may be the best choice for applications 
where you control both sides of the connection. When you control only one side, your 
best bets are probably a V.32terbo modem or a tried-and-true V.32bis modem. 

V.34 28.8 Kbps $580 7413.4 $2.25 

Comments: Fast, but firmware remains "green.• Standard promises innovations beyond raw 
speed. Ease for upgrading to formal V.34 standard is a question mark. 

V.32terbo 19.2 Kbps $452 4618.1 $3.60 

Comments: Slower, but more reliable in current incarnation, thanks to protocol existing for 
almost two years. Firmware is established, and test sample showed few bugs. 

' Based on fas1est modems In our performance lests. 
' Based on l·MB file with phone rates at $1 per minule. 

Of the 11 remaining Y.34 desktop moderns, six needed rev i terms of speed, this modem can't compare with the first-place 
sions to their firmware , and five needed spec ial commands Hayes Optima, but the Bocamodem supports a wide variety of 
(most of which were undocumented) added to the setup string. protocols, offers both Class I and Class 2 fax, has a five-year 
(Vendors promised that any fim1ware or setup-string changes warranty, and se lls for a re lative ly low price of $345. · 
made available to us for testing would be offered to the gen The Zoom ZVFX28.8 is the lowest-priced ($299) V.34 
era l public via a BBS.) modem we ranked. It had trouble with the long local loops as 

Based partly on it . impaired-line performance. the Bo we ll as wi th the sate llite line . . Our call to the manufacture r 
camodem ranked hi gh in the Bes t Overall eva luations. Tn led to new EPROMs, but the sate llite lines still proved to be 
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troublesome. When we manu
a lly dropped the modem's 
speed to 19.2 Kbps, as recom
mended in the manual, the mo-
elem was ab le to complete the 
tests . 

The Hayes Optima and Bo
camodem are noteworthy be 
cause they ship with the ir own 
serial cards . The Boca card 
contains a 16550 UART (uni
versal async hronous receiv
er/transmi tter), which is nec
essary if your system has an 
older UART, such as the 8250 
or 16450. The benefi t of the 
16550 is in caching: The chip 
can hold up to eight characters 
during processing. The Hayes 
card, on the other hand, is an 
accelerator that boosts the DTE 
(data terminal equipment) rate 
of the modem to 230.4 Kbps. 

The Supra FAXmodem 288 
had the cleanest, easiest-to-read 
documentatio n of these mo

BYTE BEST 	 V.34 


Need the highest speed? 

BEST OVERALL Hayes Optima 28800 V.FC +Fax 

Although this modem's one-way data transfers were on ly 

slightly faster than the other modems ranked here, the 

two-way performance was an impressive 23 percent faster 
than the fi rst runner·up. This is partially attributable to the 

Optlma's 16·KB dictionary, which is eight times larger 

than most of the other modems. The large dictionary speeds up data 

compression to give the Optima a performance edge. The modem is easy to set up. although we needed to tweak 
its initialization string to achieve acceptable impaired-line scores. Weaknesses include sparse documentation 

and no mainframe and leased-line support. 

THROUGHPUT (BYITS PER SECONO) INTEROPERABILIYY (%) 
PRICE ONE·WAY TWO-WAY IMPAIRED CAU AHSWER FEATURES EASE OF MAXIMUM 

LINES USE DTI ' 

BEST Hayes Optima 28800 V.FC + Fax $579 7413.4 7260.2 2298.0 31 35 ......... ......... 230.4 I 

RUNNER-UP Boca V.Fast Class External $345 6865.9 4781.6 2173.5 38 37 ........................ 11 5.2 
RUNNER-UP Microcom OeskPorte Fast $499 6868.1 5411.4 2215.9 38 38 ......... ......... 115.2 
RUNNER-UP Zoom ZVFX28.8 $299 6881 .4 5855. 1 2176.9 35 27 ......... ......... 115.2 
RUNNER·UP Supra FAXmodem 288 $399 6790.7 4227.3 1352.0 35 31 ......... ............ 115.2 
RUNNER-UP Practical Peripherals PC288LCD V.FC $429 6825.4 5331.0 1440.6 38 38 ......... ......... 11 5.2 

dems. Commands were easy to 

fi nd, and the manual included Looking for a high-speed bargain? 

an index, a table of con tents, 

and clear setup instructions. 
 LOW COST Boca V.Fast Class External Bocamodem

The General Datacomm Desk 
Top V .F 28.8 is geared for net

This $345 modem transmitted our compressed file unidirectionally over a normal line work switching environments. It 
at a rate of almost 6900 bytes per second. Although slower than the Hayes Optima, 

has a built-in serial interface that 
this speed is still faster than the fastest V.32terbo for about $60 less. It was also the 

prov ides for DTE communica
simplest of the V.34 modems we tested because it required no setup-string tweaking 

tion at speeds above the PC limit or fi rmware updates. The Zoom ZVFX28.8, while faster, ranks second due to troubles 
of 115.2 Kbps. The drawback during our lmpaired·line testing. 
to designs like this is a reliance 

Rankings for 
This Category 
C1nsidered 

on protocols 
that a ll ow 
hi g h est 
speed com 
mun ication 
on ly wi th 
like mo 
dems. 

To be con
side red for 
Best Over

THROUGHPUT cams PER SECOND) 
PRICE ONE-WAY TWO-WAY IMPAIRED 

LINES 

BEST Boca V.Fast Class External $345 6865.9 4781.6 2173.5 
RU NNER·UP Zoom ZVFX28.8 $299 6881.4 5855.1 2176.9 
RUNNER UP Supra FAXmodem 288 $399 6790.7 4227.3 1352.0 
RUNNER·UP Cambridge DataSystem VFCXE281 4 $299 6025.9 5634.2 842.0 
RUNNER·UP GVC FM1441288V $379 6707.5 6694.8 1687.9 

If only data is required •.• 

INTEROPERABILIYY (%) 
CALL ANSWER FEATURES EASE DF MAXIMUM 

USE DTE ' 

38 37 ..................... 115.2 

35 27 ......... ......... 115.2 
35 31 ......... ............ 115.2 

38 31 ..................... 11 5.2 
27 38 ......... ....... 11 5.2 

all , a 28.8 
Kbps mo DATA ONLY Hayes Optima 28800 V .FC + Fax 
dem had to 
offer data No surprises here. Even when excluding its fax capabilities, the Optima's speed and 

ease of use make it the top choice for data-only applications. Note: The General Dataand fax communications . We 
comm's poor interoperability for faster·than-14.4-Kbps communications was also apconsidered au the products in 
parent in other modems using proprietary chip sets. Its performance was average for th is group and priced under 
V.32bis and slower communications. $400 in our Low Cost categoiy. 

Our Data Only category con 

s idered a ll 12 V.34 desktop THROUGHPUT (SITTS PER SECOND) INTEROPERABILIYY {%) 


modems. 
 PRICE ONE-WAY TWO-WAY 	 IMPAIRED CALL ANSWER FEATURES EASE OF MAXIMUM 
LINES USE DTE I 

BEST Hayes Optima 28800 V.FC + Fax$579 7413.4 7260.2 2298.0 31 35 ............ ......... 115.2' 
KEY RUNNER-UP Microcom OeskPorte Fast $499 6868.1 5411 .4 2215.9 38 38 ......... ......... 115.2 


Ease of Use: RUNNER·UP Boca V.Fast Class External $345 6865.9 4781.6 2173.5 38 37 ............ ......... 115.2 


RUNNER·UP Zoom ZVFX28.8 $299 6881 .4 5855.1 2176.9 35 27 ......... ......... 115.2
Poor & Fair &A 
RUNNER-UP General Datacomm Desk Top V.F 28.8 $1095 6084.8 6000.7 2104.7 0 0 ...... ... ......... 128.0 

Good 444 Excellent 4444 
1 Kbps . : when used with Hayes accelerator card. 
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HowWe Tested 

0 ur performance tests subjected 

tJ1e modems to eight kinds of 
data transfer tasks and seven 
telephone-line conditions. We 

used DOS and Windows platfom1s to 
drive data through the modems. 

THROUGHPUT TESTS 

Our throughput tests measure each mo
dem 's speed when transmitting data in 
one direction and when simultaneously 
transmitting and receiving files . We used 
four different files: compressed, graph
ics, text, and database. These files have 
potential V.42bis compression ratios of 
I to I , 2 to I , 3 to I , and 4 to I , respec
tively. Test files ranged in size from 131 
to 333 KB. 

In thi s roundup , we report data
throughput (as well as impaired-line per
fom1ance) tests in bytes per second, ver
sus the bits-per-second ratings that are 
used to distinguish classes of modems 
(e .g ., V.32terbo 's 19.2 Kbps). We be
lieve bytes per second is a clearer unit of 
meas ure because in rea l-world use, 

modems transfer files , either compressed 
or not , that conventionally are measured 
in bytes. 

We connected like pairs of modems to 
a T AS Series II modem teste r, which 
can re-create almost any line condition 
that you may encounter throughout the 
world . For throughput testing, the T AS 
system simulated the central-office im
pairment conditions (i.e ., line I7c I 1). 
We ran the throughput tests over a tele
phone line with minimal impai rments 
to represent the majority of calls made in 
the U.S. 

We connected the mode ms via the 
T AS system to a Compaq Deskpro 66M 
equipped wi th a Hayes ESP board to en
sure that communication between the 
TAS system and the modems uti lized 
16550 UARTs. W e configured the 
modems to receive data from the com
puter at the fastest rate they supported 
(up to 11 5.2 Kbps). 

We ini tia li zed the error-correction 
and data-compress ion engines on aU tlle 
modems because the throughput tests 
measure the performance of these two 

featu res. Each tested modem supported 
V.42 error correction and V.42bis data 
compression. We enabled V.42bis data 
compression and V.42 error correction , 
even if the modem 's default se ttings 
specified other protocols. We also con
fi gured all t.he modems to use hardware 
( RTS/CTS) flow control. For data-com
pression and error-correction parame
ters, we used the default window and 
dictionary sizes. 

To measure one-way transm ission, 
modem A call s modem B, sends a fi le, 
and hangs up. Modem A repeats the pro
cess three more times. During a one
way transmission, modem B on ly re
ceives data; it does not send anything 
back to modem A. 1n our two-way tests, 
modem A still makes four calls to mo
dem B, but when modem B answers, 
both modems simultaneously send files 
to each other. 

IMPAIRED LINE 

The impairment combinations we used 
are based on the working papers of the 

Modem Test-Bed Hayes ESP board 
with 16550 UARTs 

Test modems are 
identical pairs configured 
for V.42 (error correction) 
and V.42bis (data 
compression) 

Line-impairment 
instructions 

DI One-way communication 

T AS Series II- Two-way communication 
modem tester 
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El A/TIA 's (Electronic lndustri es As
sociation{fe lecommunications Industry 
As oc iation) TR-30.3 committee. Our 
test conditions are a subset of the lines 
d iscussed in that comrniuee's PM-3064 
draft recommendation for network sim
ulation for modem testing . We chose 
the subset lo represent three broad types 
o f lines under two different local-l oop 
conditions. These lines introduced a va
rie ty of impa irments, including long 
satellite delays, phase roll , and noise. 
(See the text box at the right for details 
about individual lines.) 

The T AS system simulated the trunk 
line and local loops at both ends of the 
connection. Long loca l loops (the con
nection between your telephone and the 
te le phone company's sw itch) do exist 
in the U.S. (Our long local loop simu
la ted a te lephone connec ti on a bout 
30,000 fee t from the witch, with four 
loading coil s.) Few o r the modems had 
difficulty with the long local loop in it
se lf; problems were more like ly to ap
pear when the long local loop was com
bined with sate llite de lays o r noi se 
impai rments. 

The satell ite-delay line was quite dif
ficult for many of the modems, but it 's a 
condition you are not likely to encounter 
in the U.S. We included it because you 
may see a delay of that magnitude if you 
have worldwide business dealings. 

Each pair of modems pe rform ed a 
o ne -way tran s fer o f a 13 1-KB com
pressed fil e over the given s imulated 
line at least I 0 times . We recorded the 
times and took an average. If a modem 
could not complete the te t over a given 
line, and the vendor was not able to solve 
the problem, we ass igned a ze ro value. 

The modems make the connection at 
the highest speed poss ible. But they do 
not necessarily maintain that speed. We 
configured them to "fal I back" to a slow
er speed when they encou ntered an im
pairment on the line that could challenge 
data integri ty . When the impairment dis
appeared , the modems could " fall for
ward " to the higher speed. We found 
that V.34 modems often fall back be
low the Y.34 standard to 14.4 Kbps to 
maintain a connection and fall forward to 
28.8 Kbps when the line improves . 

To detem1ine our overall performance 
sco res when rank in g modems . we 
we ighed res ults of the one-way da ta 

IMPAIRED LINES: CRASH TESTS FOR MODEMS 

The three lines introduced different impainnent conditions. 

The easiest line, 17d, is quite similar to the 
throughput line. There Is mild white noise 
(22.0 decibels below 1 milliwatt), second
order nonlinear distortion (40.0 dB 
compressed), third-order nonlinear distortion 
(41.0 dB), near echo (40.0 dB). far echo 
(12.0 dB) ,and a short satellite delay (27 .1 
milliseconds). 

Line 19 Introduces a long satellite delay, 
which Is more commonly found outside the 
U.S. Its parameters include mild white noise 
(22.0 dBm), second-order nonlinear distortion 
(43.0 dB compressed), thlrd·order nonlinear 
distortion (44.0 dB), near echo (40.0 dB), far 
echo (16.0 dB). and a long satellite delay 
(337 .1 ms). 

The last line, 25, removes the satellite delay 
and Introduces phase jitter and frequency 
shift. Phase jitter occurs when the phase of 
one part of the frequency tone is shifted 
relative to an earlier part of the tone; a 
frequency shift means ttiat the tone that is 
received Is different from the tone that Is 
sent. The conditions for line 25 include mild 
white noise (22.0 dBm). second·order 

th roughput tests (60 percent ) the two
way tests (20 percent). and the impaired
line score (20 percent). 

FAX TESTS 

Transmission time is not reall y an issue 
for fa x modems, because mos t o f the 
fax machi nes rece ive data at onl y 9600 
bps and must compress according to the 
CCITT standard. So, unless you know 
you m-e sending data from fax modem to 
fa x modem , you cannot ex pect to see 
14.4- or 19.2- Kbps performance (and if 
that is the case, you would see better re
sult s transmitting the fil e as data rather 
th an sending a fax). 

Each modem that had fax capability 
was set up to send a fax to five di ffe rent 
fax machines. We used Microsoft Win
dows for Workgroups to send a single
page fax to a Brother Inte llifax AX-600, 
a Canon Faxphone 40, a Panasonic KX
F 150, a Panasonic Pana fa x PX 150, and 
a Sharp F0-5 10, which represent a real
world mix of vendors and o ld and new 
generati o ns of fa x mac hines. The 
modems were scored on the percentage 
of faxes 1hey successfull y sent. 

INTEROPERABILITY 

W e set up each modem to call and an
swer a ll the other modems in 1he test 
sample. The numbers we reporl are the 
percentage of modems the test modem 
connected with at e ithe r 28.8 or 19.2 
Kbp. (i.e.. the highest speed of the slow
esl modem). In all cases, tes t modems 

nonlinear distortion (51.0 dB compressed), 
third·order nonlinear distortion (53.0 dB), near 
echo (40.0 dB), far echo (16.0 dB), phase 
jitter (3.0 degrees, 60.0 Hz, sine wave form) , 
and frequency shift (0.20 Hz). 

Two different combinations of loop 
conditions were used to test modems under 
the three impaired lines. A ·2 2 ' means that 
the modem on each end of the line was 
subject to EIA2 conditions. EIA2 simulates a 
4000-foot connection linked to a 3000-foot 
connection, for a total of 7000 feet. This 
situation Is typical of a telephone connection 
that is within 7000 feet, or about a mile and 
a half, of the telephone central office. 

A • 7 7" is an EIA7 condition on both ends 
of the connection. This is a much more 
difficult line for most modems t o handle, 
because it simulates a telephone connection 
that is approximately 30,000 feet (or over 5 
miles) from the telephone office: a 3000-foot 
connection to a bridged tap to a 60()().foot 
run with a bridged tap to another 6000-foot 
link to a bridged tap connected to a third 
6000-foot link to a tap, completed by a 9000
foot run. 

success full y connected with others in 
the sample. Conseq uentl y , a score of 
"O" is indicati ve only of fa ste r-than
14.4-Kbps perfonnance. Each of the four 
modems that rece ived thi s score used 
proprietary chip sets; the overall inter
connectiv ity o f each of these modems 
was at least 65 percent. 

FEATURES AND 
EASE OF USE 

The features we valued most in our scor
ing included the protocols supported, 
the warranty, the number of inte rface 
indicators, the ability to spoof (i.e., em
ulate other hand. baking protocols), sup
port for leased lines, and auto-baud sup
port. For fax modems, we a lso looked 
fo r th e num be r of protoco ls and th e 
speeds that were supported. 
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Introducing tH -19,200-ETC 

33°/o faster than 11:,400 bps fax-modems 


Never before has your PC been able You can accelerate through conven
to send a FAX this fast. The new tional speed barriers for just a little 
19,200-ETC fax-modems from ATI more than traditional 14,400 bps 
quickl y pay for MILLIONS OF BITS TRANSFERRED IN 10 MINUTES technology. Break 
themselves by out now with 
reducing telephone a 33% speed 
cha rges and increase that's 
waiting time. remarkably 

cost-effective. 
ATI Technologies is For a lifetime of 
the first to take full 
advantage of the 

"C' • d · , Jave ttme a11 money unt11 
19,200-ETC". 

savings on fax 
transfer and speedier 

V.32terbo chip set, extending its performance, choose 19,200 -ETC 
capability to both 19,200 bps fax fax-modems. 

, and modem. All 
others fa ll short. Windows FaxWorks fax 

software and COMit modem 
software included. Wl..'!"...i:tiioll"',.... 

ATI Literature 
by fax 

SEE US AT WINDOWS WORLD BOOTH #6922 Doc# 4010 Perfecting the PC 

19,200-ETC FAX MODEM 

• The fastest PC fax - 19,200 bps 
• Fast 19,200 bps modem transfer 
• High speed UART protects 

against data loss (internal version) 
• Data compression improves 

throughput performance 
• Error control ensures data 

accuracy 
• Easy installation with MIS (Multiple 

Interrupt Selection) 

ATI TECHNOLOGIES INC. 
33 Commerce Valley Drive East 
Thornhill Ontario Canada L3T 7N6 
Telephone: (905) 882-2600 ext 4444 
Facsimile: (905) 882-2620 
CompuServe: GO ATITECH 

76004,3656 

Copyright ATI Technologies Inc. 1994. 19200 ETC·E and 19200 ETC-I are tradema rks and/or reg istered trademarks of ATI Technologies Inc. All other company andlor product names are trademarks and/or registered 
trademarks of their respecl ive manufacturers. Fea tures and specifications are subject to change without no1icc. Product may no1 be exactly as shown. 

Circle 68 on Inquiry Card. 



BYTE V.32TERBOBEST 

For the best balance of speed and reliability - - I f yo u n eed hig h - speed d a t a 

communica ti ons but are war y 

ab o ut committ i n g to V .34, BEST OVERALL Zypcom Z32t-SX 
V .32terbo's 19 .2-Kbp perfor 

This modem's one- and t!No-way performance speeds are virtually m ance may b e your bes t choice. 
indistinguishable. It also han?les the Impai red lines at almost 2000 

This AT&T-ch am pio ned speci
bytes per second, a much smaller decrease than we measured in 

ficatio n ( it ' s not a standard for competing products. The modem supports Hewlett-Packard spoofing 
mal l y adopted by any standard s on leased lines, which makes It easy to use in a mainframe 

body) has b een supported by a envi ronment. Ttie Z32t-SX offers clear status lights and an on/ off switch that's 

on the side (rather than the rear), so you don't have to reach Into a handful of number of m odem vendors over 
cables to reset the modem. The major disappointment is its documentation: There is no index or glossary, and the 

the l ast 18 m o nth . V .32 terbo 
vendor does not supply a quick reference card. Although it is in the same speed class as the V.32terbo modems, 

m od ems ar e n o t o nl y l ess ex the second-place ZyXel modem uses a proprietary protocol to achieve its quick transmission rates. its interoperabil 
pensive than their V .34 counter  ity score for faster-than-14.4-Kbps communications is indicative of modems using proprietary chip sets. Although its 

pans, the lowest-pr iced m odel features and documentation are merely average (it doesn't support spoofing or leased lines). its th roughput scores 

were a mere 3 percent slower than the leader's. Its impaired-line performance was just about equal. cos t as l ittle as $30 m o re than 

14.4- Kbps m odem s. 
THROUGHPUT (BITTS PER SECOND) llITTROPERABIUTY {%)The throughput results for this 

PRICE ONE-WAY TWO-WAY IMPAIRED CAU AHSW£R FEATIJRES EASE Of MAXIMUM 
group varied w idely . The fastest LINES USE DTI' 

one- and two-way speeds am ong BEST Zypcom Z32t-SX $419 4618.1 461 9.8 1970.5 31 27 ..................... 115.2 

the V .32 terbo m o d em s ( Z y p  RUNNER-UP ZyXel U-1496E Plus $499 4467.3 4466.9 1965.7 0 0 ......... ......... 57.6 
RUNNER-UP Penri l DX V.32terbo $895 4303.2 3870.1 1859.0 35 31 ......... ......... 57.6 co m ' s Z 32t -S X at 46 18. 1 and 
RUNNER·UP Multi-Tech MT1932ZDX $299 4316.0 2990.8 1504.2 38 31 ......... •••• 115.2 46 19 .8 b y tes p er second, r e 

spectively) were more than twice Want 19.2 Kbps at V .32bis prices? 
as fas t as the s l owest in th e 

throughput score (Archtek Amer
LOW COST MuHi-Tech MT1932ZDX 

i ca's Smart l ink 19 14 AT/B A T , 

at 2259.1 and 2229.5 by t es per 
Multi-Tech improved more than just the modem's performance when It upgraded its 

second , respec ti ve ly).The Z yp V.32bls model to V.32terbo. This model posted the fastest one-way transmission 

com m odem 's impressi ve speed speed for the under-$300 group. A new manual Is more complete than the one that 

even o u tperformed three V .34 comes with the V.32bis product. 

m odem s in the two-way tests an d 

si x of the V .34 modem s i n the THROUGHPUT (BITTS PER SECONDL IHT£ROPERABIUTY %) 
PRICE OHE-WAY TWO-WAY IMPAIRED CAU ;IHSW[R FEATURES EASEOf MAXIMUM 

i m paired-line LIKES USE DTI ' 

cor i ng . BEST Multi-Tech MT1932ZDX $299 4316.0 2990.8 1504.2 38 31 ......... 
 •••• 115.2 

This Categoiy 
Raitqsfor 

A ll the run- RUNNER-UP Card inal MVP192E $229 4078.1 2715.1 1635.3 38 35 ......... ...... 57.6 

Considered RUNNER-UP ATI 19200 ETC-E $199 3811.4 2385.6 11 65.9 19 23 ......... ............ 57.6 
ners-up i n the 
RUNNEi.UP Archtek Smartllnk 1914AT/BAT $21 9 2259.1 2229.5 1617.3 35 27 ......... ...... 57.6 

B es t O v erall 

ca t egory Need the fastest "terbo'' for moving data? 
t r a n s mi t t ed 


data o ne-way 

DATA ONLY Zypcom Z32t-SX 

at a speed that 


was g r ea ter 

The Z32t-SX can send and receive data fasterthan any modem in Its class over a 

t han 4300 normal telephone connection, and as fas t as any 19.2-Kbps modem over impaired 
bytes per sec tines. Using its proprietary protocol, the AT&T Comsphere can achieve data transfer 

rates of 4400 bytes per second. The Comsphere is also the only modem In this class 

with an LCD and menu setup. These menus make it easy to change defaults and are 
o n d. ab o ut 

hal f therateof 
particularly useful for vertical applications (e.g., kiosks and automatic teller 

the V .34 m odems. Over the im
machines) or mainframe applications where a PC is not readily available. 

paired lines, the moderns were sti ll 

able to m ai ntain about o ne-th ird 
THROUGHPUT (BITTS PlR SECOND) INTEROPERABILITY(%) 

that rate. PRICE OHE-WAY TWO-WAY IMPAIRED CALL ANSWER FEATIJRES EASE Of MAXIMUM 
LIKES USE DTI I 

KEY IEST Zypcom Z32t-SX $41 9 4618.1 461 9.8 1970.5 31 27 ..................... 115.2 


RUNNER-UP AT&T Comsphere 3800 $795 4448.4 4260.6 1960.2 27 35 ............ •••• 115.2 

RUNNER-UP ZyXel U-1496E Plus $499 4467.3 4466.9 1965.7 0 0 ......... ......... 57.6 


Ease of Use: 

Poor A Fair •• 
RtJNNER·UP Penrll DX V.32terbo $895 4303.2 3870.1 1859.0 35 31 ......... ......... 57.6 


Good ••• Excellent A.A.A.A. 
' Kbps. 
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but the eas ies t of the im

Portable Modems 


VENDOR 

Microcom, Inc. 

Praclical Peripherals, Inc. 

MODEL 

TravelPorte Fast (V.34) 

PM288PKT V.FC (V.34) 

PRICE 

$499 

5499 

THROUGHPUT {BYTES PER SECOND) 
ONE- TWO · IMPAIRED 
WAY WAY LINES 

6879.9 5038.8 2111 .5 

6827.5 5368.3 765.8 

INTEROPERABILITY (%) 

CALL ANSWER 

27 31 

27 38 

FEATURES 

••• ......... 

EASE OF MAXIMUM 
USE DTE I 

•••• 115.2 

............ 115.2 

E-Tech Research P192MX (V.32terbo) $299 4456.6 3804.4 1154.7 31 31 115.2 

' Kbps. Excellent aaaa Good AAA Fair •• Poor A 

HONORABLE MENTIONS 


G

ood things sometimes do come 

in small packages. We tested 

three fax modems that have bro

ke n th e 14.4-Kbps barri e r . 


These high-s peed modems (two sup

ported V.34, one supported V .32terbo) 

were dependable except when negoti

ating the noisiest telephone lines. 


The Mi crocom Trave!Porte Fast 

was the fastest pocket modem that we 

tested. Although it initiaJJy experienced 

some troub le on the im pa ired lines, 

changes to its setup stri ng enabled the 

tests to complete. At the ti me of test

ing, Practical Peripherals was unable to 

resolve its impaired-line problems. This 

modem just didn ' t like long local loops 

or very no isy condi tions; and it man 

aged connections less than 50 percent 


HIGH SPEED FOR THE ROAD 

paired lines. 
If you need portability and high-speed 

communications. you won't have to sac
rifice performance. Fo r example, both 
the Microcom and Practical Peripherals 

Three faster-than-V.32bls travel modems lfrom left): 
Microcom's 28.8-Kbps TravelPorte Fast, E-Tech's 
19.2-Kbps P192MX, and the 28.8-Kbps PM288PKT 
V.FC from Practical Peripherals. 

portable modems scored as we ll or bet
ter in our unimpaired th roughpu t tests 
compared to their full -size counterparts 
(see page 17 1 ). 

On the V.32terbo side, there is only 
o ne in o ur samp le, th e E-Tech 

P I 92M X. It had so me troub le with 
satell ite li nes, so if you are an interna 
ti onal trave ler. you may want to give 
th is some considerati on. 

T he impa ired li nes that ca used the 
most trouble with the portable modems 
are rare in the U.S. If you travel over
seas, you may wish to consider the im
paired score more heav ily. 

Over the speed bumps: Two 

modem vendors have taken different 

routes to break th rough the 38.4- Kbps 

Wi ndows transmission barrier. 

The Hayes Optima 28800 V.FC + Fax 

come with an accelerator card that 

boosts the DTE from 115.2 to 230.4 

Kbps through the eri aJ port. 

The Microcom DeskPorte Fast and Travel-Porte Fast come 

wi th a para llel-port alternat ive: Using the 
Microcom drivers. which redirect the 
data now, the para llel-port interface 
prov ides fo r data transfer ra tes of close 

to I J 5.2 Kbps. 

Tired of cryptic LED 
labels that refer to obscure 

functions like HS, DCD, OH, SD, 

and RD? The Global Village 

TelePort/Mercury uses graphical 

symbols that indicate speed, 

carrier, hook status, send, and 

receive. This easily 

understandable front panel is a 

pleasure for experienced 

communicators and won't 

intimidate data-communications 

novices. 
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ZyXEL des luop 
111 oder11s offer 
high reliabilily 
wid10111 l1 igh rnsl. 

Tiie new ZyXEL 
ponable - the 
firs! a1110swi1ch 
111 oc/c111 for lanrl 
and cellu la r lines. 

Some modem users don't care if their data gets hung 
up, transmits inaccurately, or if they have to redial several 
limes. Most modem users do. For them there's ZyXEL, 
the full -featured fax modem for serious use rs. 

ZyXEL land and cellular modems get through where 
others fail. They're specially designed to overcome poor 
ignal conditions on the physical layer with fea tures like 

fas t retra in and auto fall-forwarcl/fall-back. This means 
ZyXEL modems connect the first time and continue to 
transmit data accurately at ultra-high speeds up to 
19.2Kbps* over land lines (with DTE speeds up to 
76.SKbps) and l 4.4Kbps over cellular networks. Fax 
speed is l 4.4Kbps/V 17. Lt 's the kind of performance you 
only expect from high-priced modems - but with 
ZyXEL it doesn 't cost more. 

ZyXEL data/fax/voice/cellu lar modems have more 
features than other modems of any price- like digi ti zed 

voice capability, distinctive ring, multilevel security, 
industry standard data compression and error correction 
protocols, and much more. 

Vv'hen it comes to cellular, no other modem comes 
close to ZyXEL. With the ZyCellular option, your modem 
is not just fas t and reliable. Lt will also communicate in 
asynchronous/synchronous mode at l 4.4Kbps. The 
ZyCellular autoswitch capabi lity automatical ly switches 
yo ur modem from land to cellular when land connections 
are lost. ZyCell ula r is the ideal backup for leased lines as 
well as for mobile communications. 

ZyXEL modems work in all environments-DOS'" , 
Windows"' , OS/2 , Macintosh®, NeXT"' , UN IX"' and 
Amiga'" . So get se rious about saving time, cost and effort 
wi th true modem reliability. Don't wait. 

Call ZyXEL now
800-255-4101. 

iMi......... 
~.,,.._ 

ZWXELIJ-1,jj\)&(Ai..-

ZyXEI.• The Intelligent Modem 
4920 E. L1 Palma A,·cnut. Anaheim , CA 92807 ~ rlXISwith 

(714) 693-0808 fAX: (7 14) 693-0705Net'M::ire 
BBS: (7 14) 691-0762 

See Us At PC EXPO 
New York, June 28·30, Booth #3478 

,\\I m1<kmJ. rks ;11c 1hc rrortn ~· 11( 1hr1r rf"\pectrvc,"l'.l.Tl(' I \ 
• 1'1.U.) ~ncs DO I)· ~prof1CJIK-n.. ~uhj<U w clt:inga: \\l l!\11ut 111..1111:.: 

Circle 151 on Inquiry Card (RESELLERS: 152). 



ROLL CALL OF MODEMS TESTED 


THROUGHPUT IMPAIRED LINES INTEROPERABILITY ' 
BYTES PER SECOND (BYTES PER FAX CONNECTIVITY SCORE PERCENT EASE OF USE FEATURES 

VENDOR MODEL PRICE I-WAY 2-WAY SECOND) SCORE (PERCENT) CALL ANSWER SCORE SCORE 

Boca Research. Inc. 	 V.Fast Class External $345 6865.9 4781 .6 2173.5 100 38 27 

Bocamodem 


Cambridge 	 DataSystem 5299 6025.9 5634.2 842 100 38 31 

Telecom, Inc. VFCXE2814 


Cambridge 	 Discovery 2814CX $349 6113.9 4892.5 816.2 0 35 35 

Telecom, Inc. 


General Datacomm 	 Desk Top V.F 28.8 $1095 6084.8 6000.7 2104.7 N/A 0 0 

Industries, Inc. 


GVC Technologies, Inc. 	 FM144/288V $339 6479.3 6577.8 482.7 100 27 38 

~ Hayes Microcomputer Optima 28800 V.FC 5579 7413.4 7260.2 2298.0 100 31 35 
~Products, Inc. + Fax 

Mlcrocom, Inc. 	 DeskPorte Fast $499 6868.1 5411 .4 2215.9 100 38 38 

Motorola Codex 	 3260 Fast 5995 5670.9 3796.2 2333.3 N/A 0 0 

Practical PC288LCD V.FC $429 6825.4 5331 .0 1440.6 100 27 38 

Peripherals, Inc. 


Racal Datacom, Inc. 	 ALM3239SD $1195 4936.4 4195.7 2086.7 N/A 0 0 

Supra Corp. 	 Supra FAXmodem 288 $399 6790.7 4227.3 1352.0 100 35 31 

Zoom Telephonies, Inc. 	 ZVFX28.8 $299 6881.4 5855.1 2176.9 100 35 27 

Anderson Jacobson 1945-FXD $695 3861 .1 2734.1 1595.4 100 35 31 

(CXR) 


Archtek America Corp. 	 Smartlink $219 2259. 1 2229.5 1617.3 100 35 27 

1914AT/ BAT 


AT&T Paradyne 	 Comsphere 3800 $795 4448.4 4260.6 1960.2 N/A 27 35 

ATI 19200 ETC-E 5199 3811.4 2385.6 1165.9 80 19 23 

Technologies. Inc. 


Cardinal MVP192E $229 4078.1 2715.1 1635.3 100 38 35 

Technologies, Inc. 


Digicom Systems. Inc. 	 ScoutPlus Terbo $329 3173.4 3496.4 1172.3 100 8 31 

Global Village TelePort/Mercury $399 4077.8 2700.9 1586.8 100 38 35 

Communications 


Multi-Tech MT1932ZDX $299 4316.0 2990.8 1504.2 100 38 31 

Systems. Inc. 


Penril Databillty DX V.32terbo $895 4303.2 3870.1 1859.0 100 35 31 

Networks 


~ Zypcom, Inc. Z32t-SX 5479 4618.1 4619.8 1970.5 100 31 27 

0ZyXel 	 U-1496E Plus 2 $499 4467.3 4466.9 1965.7 100 0 

Microcom . Inc. 	 TravelPorte Fast (V.34) 5499 6879.9 5038.8 211 1.5 100 27 31 

Practical PM288PKT V.FC (V.34) 5499 6827.5 5368.3 765.8 100 27 38 

Peripherals, Inc. 


E-Tech Research 	 P192MX (V.32terbo) $329 4456.6 3804 .4 1154.7 100 31 31 

~ = BYTE Best. 	 ' Kbps. ' Supports 19.2 DCE with proprietary protocol. ' Requires Hayes accelerator Excellent ..t...t...t. ..t. Good AAA Fair ..t...t. Poor A 
• Faster-than-14.4-Kbps performance; see "How We Tested." 
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CHIP SET 
VENDOR 

UPGRADABLE 
TO V.34? 

MAXIMUM 
DATA SPEED I 

DCE DTE 
MAXIMUM 
FAX SPEED I 

FLASH 
EPROM HAYES ESCAPE 

COMMAND SET 
TIES ESCAPE BREAK ESCAPE PROPRIETARY 

Rockwell $95; hardware replacement 28.8 115.2 14.4 ..... 

Rockwell Not available 28.8 115.2 14.4 ..... ..... 

Rockwell Not available 28.8 115.2 14.4 ..... ..... 

Proprietary Free; downloadable 
software 

28.8 128 N/A ..... 

Rockwell 

Rockwell 

$79; hardware 
replacement 

Replacement method 
to be determined 

28.8 

28.B 

115.2 

230.4 ' 

14.4 

14.4 

..... 

..... ..... 

Rockwell 

Proprietary 

$39; hardware 
replacement 

Free; hardware 
replacement 

28.8 

28.8 

115.2' 

115.2 

14.4 

N/A 

..... 

..... 

..... 

Rockwell 

Motorola/Tl 
(DSP) 

Rockwell 

Rockwell 

S89; hardware 
replacement 

Downloadable software; 
price to be determined 

$64-$79; hardware 
replacement 

Hardware replacement; 
price to be determined 

28.8 

28.8 

28.8 

28.8 

115.2 

115.2 

115.2 

115.2 

14.4 

NIA 

14.4 

14.4 

ii 

ii 

..... 

..... 

..... 

AT&T 

AT&T 

Hardware replacement; 
price to be determined 

Not available 

19.2 

19.2 

115.2 

57.6 

9.6 

14.4 

..... 

..... 

v 

..... 

AT&T 

AT&T 

$350; hardware 
replacement 

Not available 

19.2 

19.2 

115.2 

57.6 

NIA 

19.2 

..... 

..... 

..... 

AT&T Not available 19.2 57.6 14.4 

Proprietary Not available 19.2 115.2 14.4 

AT&T Not available 19.2 57.6 14.4 ..... 

AT&T Not available 19.2 115.2 14.4 ..... 

Proprietary Not available 19.2 57.6 14.4 ..... 

AT&T 

Proprietary 

S199; hardware 
replacement 

$249; hardware 
replacement 

19.2 

19.2 

115.2 

57.6 

14.4 

14.4 

..... 

Rockwell 

Rockwell 

AT&T 

$39; hardware 
replacement 

$89; hardware 
replacement 

Not available 

28.8 

28.8 

19.2 

115.2' 

115.2 

115.2 

14.4 

14.4 

14.4 

..... 

..... 

..... 

..... 

NIA = not applicable. V' =yes. 
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ROLL CALL OF MODEMS TESTED 


FAX SUPPORT ERROR CONTROL/COMPRESSION REMOTE 
VENDOR MODEL CLASS I CLASS 2 V.17 V.29 MNP 5 MNP JO LAPB LAPM V.42BIS CONFIGURATION 

Boca Research, Inc. 	 V.Fast Class v v v v v v v 

External Bocamodem 


Cambridge 	 DataSystem VFCXE2814 v v v v v v 

Telecom, Inc. 

Cambridge 	 Discovery 2814CX v v v v v v 

Telecom, Inc. 

General Datacomm 	 Desk Top V.F 28.8 v v v 

Industries, Inc. 

GVC Technologies, Inc. 	 FM144/288V v v v v v 


~Hayes Microcomputer Optima 28800 V.FC + Fax v' v v v v v 

Products, Inc. 


Microcom, Inc. 	 DeskPorte Fast v v v v v v v v 


Motorola Codex 	 3260 Fast v v v v 


Practical 	 PC288LCD V.FC v v v v v 

Peripherals, Inc. 

Racal Datacom, Inc. 	 ALM3239SD v v v v 


Supra Corp. 	 Supra FAXmodem 288 v v v v v v v v v 


Zoom Telephonies, Inc. 	 ZVFX28.8 v v' v v v v v 


Anderson Jacobson 	 1945·FXD v v v v v v v 

(CXR) 

Archtek America Corp. 	 Smartlink 1914AT/BAT v v v v v v v 


AT&T Paradyne 	 Comsphere 3800 v .v v v v 


ATl Technologies, Inc. 	 19200 ETC-E v v v v v v 


Cardinal 	 MVP192E v v v v v v 

Technologies, Inc. 

Digicom Systems, Inc. 	 ScoutPlus Terbo v v v v v v 


Global Village 	 TelePort/Mercury v v v v v v 

Communications 

Mulli-Tech 	 MT1932ZDX v v' v v v v v 

Systems, Inc. 

Penril Datability 	 DX V.32terbo v II' v v II' v v 

Networks 

~ Zypcom, Inc. Z32t·SX 	 II' II' II' II' II' II' II' v v 


ZyXel 	 U-1496E Plus 2 v v v v v v 


Microcom, Inc. TravelPorte Fast v v v v II' v v 


Peripherals, Inc. 


E-Tech Research P192MX v II' II' v II' II' 


Practical PM288PKT V.FC v v v v v v v 


~ = BYTE Best. ' Supports 19.2 DCE wilh proprietary prolocol. N/A = no! applicable. v =yes. 
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REMOTE SYNCHRONOUS CALLER RI NG WARRANTY TOLL-FREE INQUIRY 
PASSWORD COMMUNICATION BUNDLED SOFT WARE ID DI FFERENTIATION (YEARS) PHONE PHONE NO. 

Faxworks for DOS and Windows 5 (407) 997-6227 None 1105 


v Bit /Com for DOS, Windows, Mac v 5 (408) 747-1894 None 1106 


v BitfCom for DOS, Windows, Mac v 5 (408) 747-1894 None 1107 


v v None 2 (203) 574-1118 None 1108 


N/A v WinFax 4-IN-1 , Comit DOS Lite; 5 (201) 579-3630 (800) 289-4821 1109 

WinFax lite; MlcroPhone 1 STF 


NIA v Smartcom Exec Lite; SmartcomLE & Fax 2 (404) 441 -1 617 None 1110 


.,, .,, 
 FaxWorks for Windows 	 5 (617) 551-1955 (800) 822-8224 1111 

.,, 
 v 	 None 2 (508) 261 -4000 None 1112 

.,, 
 Quicklink 2 for Windows and DOS: lifetime (805) 497-4774 (BOO) 442-4774 1113 
MacCom Center Data/Fax 

.,, .,, None 	 2 (305) 846-1601 (BOO) 333-4143 1114 


.,, .,, 	 .,,Comlt for DOS and Windows; FaxTalk for WIN; 5 (503) 967-2400 (BOO) 727-8772 1115 

FAXcilltate, MlcroPhoneL T for Mac. 


N/A 	 Comit Data / DOSFax Pro; Comit for Win/WinFax 7 (617) 423-1072 (BOO) 631-3116 1116 

Lite; Micro Phone LT. STF FF Fax 


.,, None 	 3 (40B) 435-B520 (BOO) 537-5762 1117 


.,, Faxlile, Comit for DOS and Windows; 2 (81B) 912-9800 (BOO) 368-5465 1118 

Faxlile for Macintosh 


.,, None 	 2 (B13) 530-2000 (BOO) 482-3333 1119 


.,, FaxWorks and Comit for Windows 	 5 (905) B82-2600 None 11 20 


.,, FaxWorks and Comlt for Windows Lifetime (717) 293-3000 None 1121 


QModem, Fax Lile for DOS; WinFax Lite 5 (40B) 262-1277 (800) B33-8900 1122 


NIA Global Fax, Global Fax OCR, ZTerm for Mac 5 (415) 390·8200 (BOO) 736-4821 1123 


v Multi-Express for Windows 10 (612) 785-3500 (800) 328-9717 1124 


.,, 
 None 	 2 (301) 921-8600 (800) 473-6745 1125 

.,, v 	 DOSFax Llte/Comlt ; WlnFax v v 2 (51 0) 783-2501 None 1126 

Llte/Comlt; ProFax Lite 


.,, .,, 	 .,, .,,ZFax 	 5 (714) 693-0B08 (BOO) 255-4101 1127 


FaxWorks for Windows 	 5 (617) 551-1955 (BOO) B22-8224 11 2B 

.Quicklink 2 for Windows and DOS ,, 
 Lifetime (B05) 497-4774 (BOO) 442-4774 1129 


Ouicklink 2 for DOS, Windows, and Mac v 2 (408) 730-1388 (800) 328-5538 11 30 
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T H E R E A L T E s T 0 F 


A REALTIME 0 s • • • 


AT THE POINT OF SALE ••• 
No matter how good an operating system may look on paper, 
it's go t to deliver the goods al run time. When you're hit with 
mill ions of credit-card transactions a day, or busy re tail checkouts 
that just can' t quit, you need an OS you can count on . With QNX, 
you get responsive, reliable performance. Industry-standard tools. 
And the flexibility to run on everyth ing from handheld devices 
(wit h full GUI support) to en terprise-wide networks. 

ON THE INFORMATION HIGHWAY • . • 
News travels quickly. So does enterta inment, online education, 
or any other kind of information you need to move. With our 
built-in fault-tolerant networking, robust fil esystem, and high
performance X Window System ( 155,000 Xs tones), no wo nder 
developers depend on QNX for ca ll routing, text-to-speech, 
video-on-demand, and other computer telephony app lica tions. 

• • • I S IN THE 

ON THE FACTORY FLOOR •• • 
Automation applications would grind to a halt without the 
tri ed-and-true functions of a rea l realtime OS. Like priority
driven preemptive scheduling. And executive-class context 
switching (QNX clocks in at 5 µsec on a 66MHz 80486)_ From 
automotive plants to nuclear power facilities , QNX has been 
keeping thousands of mission -critical applicat io ns up and 
nmning around the clock fo r years. 

IN HOSPITALS AND LABS • •• 
Healthcare workers don ' t have time to wait for vital data. 
Which is why QNX is at the heart of a wide variety of 
performance-critical applica tions. Fro m automated patient 
cha rting to med ical imaging, QNX gives developers the 
competitive edge to build cost-effective products o n standard 
platfo rms tha t can outperform cos tly high-end sys tems. 

REAL WORLD. 

WE WORK IN REAL TIME . " 

1-800-363-9001 
( EXT. 101) 

QNX SOFTWARE S YSTEMS L TD. 175 TERE NCE MATTHEWS CRESCENT. K ANATA 1 O NTAR I O. CANADA K2M 1W8 T EL:613·591-0931 • FAX:6 13-591~3579 

iQ QNX Sohw,uc Sys lcrm L1et. I Q9.1. QNX Is,, 1eglstcrcd !Jo1dc1i1.uk of QNX Softw.lfc Systems Ltd . 
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ATaligent Update 

Will systemwide obje ct frame works 

r e invent progra mming? 

.JON UDELL 

T aligent 's long-awaited object technology, which be
gan incubating at Apple six years ago, debuts this 

summer when a developer release of the T AE (Taligent 
Application Environment)-a collection of densely in
terconnected C++ frameworks-ships to JOO ISYs (in
dependent software vendors) and corporate developers. 
TAE, like OpenStep, requires a host operating system. It 
was originally hosted on Opus, Apple's never-released 
680x0-based microkemel. Then, in November 1993, Tal
igent rehosted TAE on AIX and standardized 300 de
velopers on LBM PowerPC model 250 workstations
lhe same platfom1 that early developers will use. When 

~~~~~~~~~~ T AE ships next year, it will be 
:':I hosted on the Unix systems that 

T a li gent inves tors prefer
LBM 's AIX, Apple's Power
Open and Hewlett-Packard's 
HP/UX-and on OS/2. By the 
end of 1995, T AE should also 
be up and running on Tal.igent's 
own microkernel-based TOS 

~-~-•M:::~5i1 (Ta ligent Obj ect Services). 
•lil*ll~-~F·ill'l'.'l'., TOS is built on the same Mach 

3.0-derived IBM microkernel 
that LBM's forthcoming Work
place OS uses. The two sys
tems are evolving in parallel, 

-.,,...alli!~ and IBM and Taligent are trad
ing technologies back and forth along the way. 

Why hosted versions ofTAE? There 's no shortage of 
operating systems, and they ' re all converging on the 
same threaded, microkemel-based arch itecture that TOS 
and Workplace OS share. Taligent's investors and po
tenti al customers aren' t clamoring for yet another oper
at ing system, they ' re asking for versions of TAE that 
work with the operating systems-and coexist with the 
applicati ons-they've already deployed. TAE's 100 
frameworks, comprising over 2000 C++ classes and over 
30,000 member functions, represent arguably the richest 
and most complete object system yet offered to software 
developers. "Most ystems expose a surface area," says 
Mike Potel, Taligent 's vice president for technology de
velopment. "We expose a volume." The company says 
that TAE 's ability to speed development of applications 
and enable new modes of collaborative work won' t di
min ish when it rides on top of Unix, OS/2, or other po
tential hosts (e.g ., a future Mac OS or Windows NT). 

"We map bonom to bottom-the lowest parts of our sys
tem to the lowest parts of the host," says Potel. On OS/2, 
for example, TAE's 2-D/3-D graphics framework by
passes the services of Microsoft's Presentation Manager 
and talks directly to the display drivers. T AE also uses the 
host's disk and network drivers, as well as its memory 
manager and file systems. 

Why TOS? While much of the value of Taligent' s ob
ject technology can be delivered at the application level, 
tl1e company also sees an opportunity for object-driven in
novation at the operating-system level. Decoupled, T AE 
and TOS can mature independently. Altl1ough the synap
tic web tliat binds Taligent frameworks together is dense
ly woven, fe w frameworks make direct operating-sys
tem calls. As a result, the trnnsition from Opus to AIX was 
seamless for most Taligent engineers, says chief tech
nologist Mark Vickers. Meanwhile, the TOS team is re
creating the operating-system services not contained in the 
microkernel- fi le systems, 1/0, device-driver support, 
and networking- as a set of fo undation frameworks. 
These are, in IBM 's parlance, personality neutral ser
vices that run in tlleir own out-of-kernel address spaces. 
If analysi shows that context switching and message 
passing among these processes significantly degrades 
system performance, some of these address spaces can be 
coalesced. 

To enable out-of-kernel dev ice dri vers to run effi 
ciently, TOS wi ll borrow a technique from Workplace 
OS-injecting interrupt hand lers into the kernel. Tali
gent will give its TOS device-driver frameworks to IBM 
for use by Workplace OS driver writers, hoping to reap a 
harvest of porta ble drivers for TOS. Like the NT driver 
model, Taligent 's model abstracts generic devices (e.g. , 
SCSI) to simplify the creation of specific drivers (e.g., Ul 
trastor 24F). However, where rlf!~~~li&llll 
NT drivers must simulate in
heritance of generic-device be- lllilil 
havior by procedural means, (llltlllllllill 
Taligent drivers really do in ,t$[1.lii.HlfM
herit from generic devices. Jn lill 

addition to adopting Taligent 's ~rM•lllillMlie= 

driver model, IBM has opti - "-~MIMI! 

mized the microkemel so that it ~l 


can e ffi c ientl y handle the lll1Ml••••llL.,, 

dozens of address spaces and &13'1111ilM• .ii.ii~.,.~ 

hundreds of threads active in a 
Taligent system. [iltial.r;tll1111Wl•'4F 

C++ is the language of l'.91111•111 
choice, but only after Taligent P~ilJS-l\llSIJI 
jacks up the C++ run-time sys- "" 
te rn and overhaul s it. The re furbi shed system , like 
Smalltalk, NextStep, and SOM, can dynamically load 
classes at run time. While Taligent is building an incre
mental C++ compiler for multiple targets, the fruits of that 
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labor aren' t expected fo r some ti me. Meanwhile, both the im similar in our system," says Vickers, "you can be virtually certai n 
plementors and the users ofTAE will use standard C++ tool . that they share common DNA." 

User-written frameworks are the technical equals ofTaligent
Frameworks for Innovation suppl ied frameworks. ln conventional systems, applications that 
A T AE framework exports two di ffe rent kinds of APis: the cl ient must ex tend the system software typically do so pri vately, fo r 
and the framework. T he cli ent APl offe rs co nventional e ntry their own bene fit. Taligent expects that T AE' s radically open 
points that applications and other frameworks call. The framework architecture will encourage ISVs to supply such extensions as 
API enables subclassing of frameworks. One major use of frame public frameworks- which can themselves become products. 
work APls will be to connect TAE to the outside world- to map 
the data-access fra mework , fo r example, onto ODBC (Open People, Places, and Things 
Database Connecti vi ty) , or the messaging framework onto stan- T AE' s frameworks for collaboration move beyond the container 
<lards such as X.400, MAPI, and YIM, or the document fram e- documents o f OLE and OpenDoc toward a trul y task-oriented 
work onto OLE and OpenDoc, or the fil e-syste m framework virtua l wo rld reminiscent in some ways of Ge ne ral Mag ic's 
onto FAT. HPFS, HFS, and ISO 9660. Taligent plans to write MagicCap. Instead of walking down the hall to a meeting roo m 
some o f these adapters but wi ll re ly on its inves tors and on third fo r a conference, fo r example, you cl ick on an icon that leads to 
parties fo r many others. This s trategy could be risky. If T AE a virtual meeting room, after packing your virtual bri efcase with 
doesn' t arrive in command of a wealth of legacy services, de- the documents and software tools you' ll need for the meeting . 
velopers will be hard-pressed to j ustify using it, no matter how el- There, you meet wi th others- who might physicalJy be next door 
egant its internal architecture might be. or in another he misphere-to exchange busi ness cards, di scuss 

C lients of TAE' s document, user interface, graphic , intcm a- and annotate documents, and concl ude deals. 
tional text, data access and other frameworks will find them to be The business cards you collect during the meeting are tokens 
richly functional. Objects that use the document framework, fo r ex- of great value in the Taligent system and have several uses. You 
ample, can embed mult iple live objects within themselves and can drag a busi ness card to a phone to call someone or into an 
can themselves embed within other objects. Documents can also E-mail header to address a note or onto a query fo rm to ac ti vate 
be shared across a network according to several protocols. In one a lookup. The telephony, E-mail. and database applications a ll ex-
mode of sharing, independent copies of a document pass changes pect to be passed the sam e kind of object; each extrac ts a di f
back and forth . In another, replicants synchronize .,...,,.,....,........,,..,.,._....,...-__,,,,,,.,..,..,....,......., ferent piece of information from it. Documents, 
on a canonical copy. Becau se documents also in- similarly , surface no t me re ly as co nta iners of 
herit from command objects, they' re inherently stuff, but as another important kind of object cur
scriptable and can undo and redo changes. There 's rency circul ating through the system. Tali gent 's 
no o ffi cial scripting language yet, however. Taii- human-interface designers want applications, and 
gent , a member of C lL (Component Integration even documents, made subordinate to work now. 
Laboratories), hopes that OpenDoc ' s open-script- They be lieve, I think rightly , that you ha ve to 
ing architecture will supply the hooks fo r IBM' s ma ke compute r tasks correspo nd much mo re 
Rexx. Apple ' s AppleScript, and others. closely to real tasks. First-generation G Vls some-

Because the objects that appear in applications times had the ri ght ideas (e .g ., the Mac's T rash-
derive fro m system frameworks, systemwide tools can) but couldn ' t make them pervasive. 
can operate on them. T he Taligent system might How does Taligent' s T AE compare to Micro-
promote the Microsoft Word toolbar, fo r example, soft ' s Cairo? "It wants to so lve the needle-in-a
to a global tool palette that could apply emphasis haystack problem," says Vickers, referring to the 
and fo nt changes to any text-framework-derived way in which Cairo' s distributed, object-oriented 
object. That' s fi ne fo r Notepad-like documents fil e system w iU collect vast quantities of data and 
built using the system text framework, but what automatically index it for rapid re trieval. While 
about Quark-like documents that supply their own fo rmats, jus- that's an important problem to solve, he a llows, " why build a 
tification, and kerning? "Even if Quark overrode 90 percent of our haystack out of all your company's hard disks?" Taligent isn' t try-
text framework ," says Taligent's Pote!, " it could re tain the 10 ing to build a distributed-file system or a globa l directory. Its 
percent that knows how to wire into the system." strategy re lies on objects that unify various fl avors of these ser

e ++ frameworks to date, such as TCL, MFC, and OWL, op- vices and virtual places that struc ture our use of those objects. 
erate on a per-application basis. T AE' s systemwide frameworks Will the strategy work? To date, there is little hard evidence one 
can afford profoundly greater leverage. The fi rst beneficiary is Tal- way or the other. Taligent showed BYTE mul tiple active em
igent. T he version of TOS+TAE hown to BYTE during a recent beddings. one kind of document collaboration, and several in-
visi t ran on a Mac Quadra 800 but used no Mac software-not triguing things that business-card objects can do. But the most 
even the ROMs. It represented about three-quarters of a mill ion compelling demonstrati on, the one that spells out the "people, 
lines of code. In contrast, NT represents 4 million lines, and that places, and things" vis ion, remai ns speculative- a of now, it ' 
doesn' t include MFC (Microsoft Foundation Classes). Tali gent still j ust a Macromind Director ani mation. I don' t think even 
cites the compactness of its sy. tem as proof of the hi gh le vel of Taligent knows for sure whether, or how effec ti vely, the T AE 
reuse that TAE deve lopers can expect. frameworks can make these kinds of ideas real. T hat's what the 

Mac or Windows programmers coday have to write a lot of fi rst 100 ISYs and corporate deve lopers (and BYTE) will try to 
code to customi ze syste m components such as wi ndows and fi gure out.• 
scroll bars. Worse, two implementations of a window with a left-
justi fied title or a unidi rectional scroll bar might look the same but Jon Udell is a BYTE senior technical editor at large. Yo 11 can reach him 011 

won' t share common code. "When you see two things th at look the In ternet or BIX at j 11de ll@bix.com. 

184 nv , ··e JU L Y 1994 

mailto:j11dell@bix.com


This DOS is Boss. 

Unparalleled 100% DOS 

Stacker® MS W indows compatibility Competitive 
disk support upgrade offer 

Built-in True 
networking pre-emptive 

multitasking 
Advanced 
memory 
management Workstation 

security 

KEY NOVELL MS-DOS' 
FEATURES DOS7 6.21 

Disk compression 
Mu lt itasking 
Memory management 
Protected mode drivers 
Workstation security 
Backup &Antivirus 
Built-in networking 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

NO 

NO 

YES 
NO 

NO 

YES 
NO 

New low price! Take advantage of our Lmited-time competitive upgrade offer on Novell® DOS TM 7 
the world's most advanced, 100% DOS-compatible operating system. With more MS Windows utilities 
than any other DOS. Plus our exclusive space-saving Stacker disk compression. The productivity of tme 
multitasking. Better memory management with DOS Protected Mode Services. And built-in networking. 
Sounds good, but you want to know more? Call us and we'll fax you a detailed competitive comparison. 
Better yet, why not meet The Boss right away and save money, too. See your local reseller today . 

• STACKER II 
GET THE FACTS BY FAX 

llEllllll ,......... Ne!'llOe. OR CALL US AT: 

I 

(REQUEST DOCUMENT 
NUMBER 9501)~ N 0 V E L L. The Past, Present, and Future of Network Comput ing. 
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See Ito\\ LAYOUT Lets You Build Real,Heavy-Duty Programs Without Writing aSingle Line of Code. Free. 

PC Week called Layout a "sure thing." 

We cal l irarevolution. With over 150,000 
use rs and cons ofadd-ons and third-parry 
support, Layout is the only cool that lees 
you build DOS or Windows 
programs by manipulati ng 
objects on screen  wirhour 
wriringcode. Not just simple 
programs, but heavy-ducy, 
mission-critical applications. 

1'he'l'ruc l'o11er of Objects 
Layour is truly objecr-o ri
enred , both in the programs 
it crcares, andin how yo u use 
it. Yo u start out by arra nging 
objects in a simple diagram, 
and then you add more ob
jects as your program grows, 
or create newobjecrs by com
bining existing ones. You can 
run your program as yo u' re 
bu ilding it, and rinker with any aspect of 
it. Data-enrry, database, and report for
mats are all visually designed, righr on
screen. 

What. l.ilJ'ont llelirers 
When you're done, Layo ut crea res real 
.EXE files, or well-structured and effi
cient CIC++,Pascal , or BASIC programs. 
And because Layout has a completely 

open archirecture, you can create new 
objects right in Layour, or even re-use 
exisring source code. Layout will soon be 
on DOS, W indows, NT, and OS/2 plar-

Op Hon s Itel 

forms, and applications wriccen on any of 
these platfo rms will be fully portable to 
the others  aucomatical ly! 

\'isual l'nwer, lnrrcd iblc Pcrfummni:c 
The programs Layout creates are com
pletely graphical, even under DOS, and 
can have windows, icons, 3D buttons, 
hypertext lin ks, and much more. Layouc 
even supports pictures as a da ta-type! 

other so-called high-level 
cools. And because Lay
out uses highly optimized 
screen drivers, Layour pro
grams - even on slow 
286 machines-are light
ening-quick. 

\Vhy Li1)'out is the ltimatc 1'ool 
Layout delivers che future 
for $299 .95 , including 
everything you need co 
build programs; free, un
limited, technical support; 
and superb documenra
cion. Call today, join che 
Layout revolutio n, and 
never see code again.Ever. 

Free! 
LnorT APit1.ll'.\T10i\S S,rnPu11t 

-.-...=iin-800-424-6644 

Layout creates very efficient programs 
they're fasta nd compact. No 150K"H ello 
World" programs come out ofLayout: ic 
doesn't just spir out pre-canned code like 

99 Ro ewood Drive e Danvers, MA 01923 USA 

USA 508-777-2800 FAX 508-777-0180 


Asin (852) 868-6006 FAX (852) 868-972 1 

UK 0283-7 13 11 1 FAX 0283-7 13 111 


Benelux 038-223867 FA X 038-2 12902 
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Visual Programming's Many Faces 

A future programmer may look less 

like a writer laying down words and 

more like an electrician wiring 

together circuit components 

PETER D. VARHOL 

W ith the arrival of programmi ng tools such as 
Visual Basic, the term visual programming has 

entered the lexicon of mainstream computing. However, 
the term means very different things to different people. 
For many, Vi sual Basic-and its cousin, Visual C++
may be all they know, or expect to know, about visual 
programming. To others, Visual Basic is hardly repre
sentative of the vast array of different technologies that 
share the label of visual. Among the other alternatives are 
Digi talk 's Parts, Powersoft's PowerBuilder, Meta Soft
ware's Design/CPN, and Novell 's Visual AppBuilder. 

The goal of all of these different approaches is the 
same: to make programming easier for programmers and 
accessible to nonprogrammers. Some are used for rapid 
prototyping and rapid applications development, others 
are used for systems or applications design , and sti ll oth
ers can produce stand-alone applications for distribution. 
In all cases, visual languages and visual programming 
Jet users put more effort 

Visual User-Interface Builders and Beyond 
The best-known approach to visual programming is the 
interface builder, typified by Visual Basic and Hyper
Card. These tools provide a set of screen objects, such as 
buttons, scroll bars, and menus. You pµsi tion these con
structs on a fo rm and describe their behavior through the 
use of a scripting language associated with each one. 

Visual Basic goes beyond being a si mple screen builder 
to bei ng a component builder, because its components 
(called VBXes), which can be quite complex, can be ab
stracted from one application and placed in another (see 
"Componentware," May BYTE). You might call this a vi
sual environme nt for program construction. 

The ability to do this has been available commercial
ly since the mid-1980s, but it became widely known with 
Visual Basic. What you are doing is visualizing the soft
ware design from the user interface down and then im
plementing it. Visual Basic and similar tools constrain you 
to think of an applicati on in te1ms of the user interface, 
making it more likely that the program will be very user
centered. 

However, Visual Basic and Apple's HyperCard lack 
the ability to extend predefined objects by inheriting their 
characteristics. You can add new components, but only 
with conventional programming techniques. 

Visual System Modeling 
A second category of visual languages might be thought 
of as visual modeling tools. You can use these to create vi

sual models of systems, 

into so lving their pat1icu- [lie Edit Simulate fllo~· ~n4t/PC ~cw Help programs, or data. But 
Jar proble m rather than what se parate s these 
learning about the com from s imple drawing 
puter or about a program packages is that it be
ming language. This way, comes possible to "exe
an engineer, for example, cute" the model to simu
does not also have to late the opera ti o n of 
be a computer program

Plot 
; . , . . . , . . 

:; : ;: 1 ~.t: 
•• - -!· -:- -: - - :- -:---:-- ·

: . : ' 
5- 10 15 20 2S JO 35 .:YJ 4~ :.0 

Tun1(M') 

a program or a syste m. 
me r to simul ate a com Products such as i-Log
plex control system. ix ' s Statemate and Meta 

T he term visual pro Software's Design/CPN 
gramming strongly I do just thi s. 
impli es graphics. Both of these products An example of the author's visual toolkit at work ;
Althoug h it is pos inside VisSim. On display is the simulation of a support the system-de
s ibl e to " program multiple-queue, single-server system. 

visually" in a tex tu 

a l environment, you 

lose much of the visual 

aspects of the program in doing so. It also impJjes an ob

ject-oriented--or at least an object-like-view of a pro

gram. There's nothing li ke representing every program 

ac ti vi ty as a screen object to reinforce object-oriented 

principles, even if a component is not an object in the 

stri ctest sense. 


I sign process. Stalemate 
0 

uses state charts , while 
Design/CPN employs 
colored Petri nets. State 

charts work best when modeling the transi tion of a sys 
tem from one state to another, while colored Petri nets are 
more useful for mode ling the flow of contro l in a system. 
Both of these design forma lisms have a logical structure 
that makes the resulting models deterministic, meaning 
that there is only one set of outputs fo r any set of inputs. 
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Visual Solutions' Vi sSim gives you a predefined set of engi
neering and mathematical functions to visually create a continu
ous state simulation, such as the night path of a ballistic mis
sil e. These functions are encapsulated into visual boxes on the 
screen. You wire these boxes together to create a flow of data. Vis
Si m lets you ex tend its language by writing DLLs that translate 
into additional screen boxes, and you can generate C code from 
the simulation and compile it to run in stand-alone or embedded 
applications. 

Physically , these visual models bear no resemblance to the 
actual or proposed system. What they do is represent an impor
tant aspect of the system, such as the flow of data or control. 
Rather than being static, these tools can also simulate that as
pect, helping the designer to see whether or not the design works 
and to make adjustments based on the simulated results. 

My own experience with visual languages fa ll s into thi s cate
gory. Seeking to simulate the transmission of packets on computer 
networks, Jdeveloped a visual toolkit for discrete event simula
tion . This toolkit, which works in conjunction with Visual Solu
tions' VisSim, provides a set of high-level visual boxes, such as 
a Queue and a Server, that represent major queuing !"unctions. To 
create a simulation, you simply select the appropriate boxes from 
the menu , place them on the di splay, and use wire connectors to 
indicate the flow of packets in the simulation (see the screen). Oth
er boxes let you generate random numbers and collect statis tics. 

Visual-Programming Activities 
While you visually assemble the screen in Visual Basic, you still 
have to write some traditional code to operate the interface and to 
provide the necessary computational engine for the application. 
Although this represents what might be the most popular form of 
visual programming today, perhaps the greatest potential resides 
in performing actual programming tasks through visual means. 

Among the commercial appl ications fa lling into thi s category 
are Prograph lnternational's Prograph , Nove ll ' s Vi sual App
Builder (formerly Serius Developer), and Digital k's Parts. With 
these applications, you are ac tually programming with visual ex
pressions. Visual AppBuilder provides a number of high-level pro
gramming constructs, such as menus and menu items, windows, 
buttons, text and numbers, and pictures. To write a program, you 
position these constructs on the screen and connect outputs from 
one to inputs to others, depending on your flow of data or control. 
Each construct uses di alog boxes that allow you Lo defi ne the 
ac ti vity that is performed when a particular event occurs. 

Even thi s approach, however, cannot get entirely away from tra
ditional programming. Visual AppBuilder lets you use C or Pas
ca l to write your own constructs, which can then be compiled 
imo your own customized visual library. This would probably be 
necessary fo r many customized applications. I was a beta tester 
for Seri us Developer before the company wa acquired by Novell, 
and while I li ked the idea or programming visually, I found that 
I had to write several of my own objects in Pasca l to create the 
kind of applications I wanted. 

This ty pe of visual programming works well fo r specialized 
tasks. Adept, from Symbologic, uses the concept of connecting vi
sual objects together to produce expert systems. Screens, modules, 
and expert rule are created through the use of icons and di alog 
boxes. Some database tools, such as PowerBuilder, let you use ob
jects to define database activities, such as database queries and 
even database fil e themselves. 

These categories of visual-progra mming approaches are not 
mutuall y exclusive. Digitalk's Pan s, fo r example, combines a 
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sophisti cated visual-interface bui lder with object-oriented oper
ations. Parts, based on Smalltalk/V, is truly object-oriented. You 
construct your user interface out of predefined objects and then 
connect them to other objects that define the acti vities or the 
user interface. For example, the multiplication button on a ca l
culator user interface can be connected to a mul tiplication object 
that actually performs the work. Parts also gives you the ability 
to create your own visual components and to inherit characteris
tics from ex isting components. 

Gi ven the power of thi s object-ori ented visual approach, il is 
likely that the other tools described here, such as Visual Basic, will 
grow in thi s direction. Increasingly, users need to decouple an 
object from the underlying operating environment and share il 
across applications and systems. Object extension and inheri
tance will li kely make their way into even the interface bu ilders. 

The question remains as to whether visual languages can be 
used in large-scale software development efforts. One corporate 
user of Easel Corp.' s Easel told me that its visual environment be
came hopelessly complex after about 300 objects. Visual lan
guages that interact with existing technologies may turn out to be 
the most useful solution. For example, Parts lets programmers en
capsulate existing Cobol code as a Parts object, allowing them to 
abstract an existing engine and visually extend it to include a 
GUI and other fu nctions. 

So What is Truly a Visual Language? 
While purists may argue over whether any of these methods are 
truly visual languages, there is no refuting their utility . Few peo
ple deny that Visual Basic and similar tools are worthwhile for al 
least prototyping and, as the tools get better and computers get 
fas ter, fo r actually delivering production applications. 

Programming with visual expressions excites many people as 
possibly being the future of programming in genera l. Parts and 
AppBuilder both support the emerging design and development 
methodology known as JAD/RAD (Joint Applicati on Design/ 
Rapid Application Design). With thi s methodology, members 
of a small team of users interact in very specified roles to de
cide exactly what they want in an application, which can often be 
produced as they watch. 

One caution thal must be heeded while working with any of 
these tools is that they constrain the user to view a program in 
a particul ar way, as I noted earlier with regard to Visual Basic. 
This is not necessarily a bad thi ng; we can certainly use more 
user-centered programs like the ones produced by Visual Bas ic. 

But a form with user-interface gadgets steers you into thinking 
about an application as one screen at a time, which may not al ways 
be appropriate. Parts and Visual AppBuilder provide a some
what different perspective, foc using on the interrelationship be
tween the user interface and the resulting program acti vities. 

The products mentioned here are by no means the onl y ones 
that support some aspect of visual programming. Other include 
GUldance Technologies' Choreographer, Easel' s Enfin , and 
Computer Associates' CA-Realizer. Many traditional program
ming tools, such as Borland Ctt, are beginning to adopt many of 
these vi sual p1inciples. The vi sual approach to programming is 
clearly an emerging technology that promi es lo make systems and 
software designers more productive and make software devel
opment acti vities acces ible to more people. • 

Peter D. Varlw l is chair of the grad1111te computer science depart111e11 1 ar 
Rivier College (Nashua, NH). You con contact him 0 11 the /111em et or W X ar 
pvarho/@bix.com. 

mailto:pvarho/@bix.com


-- ---- - - -- - - --- - --- - --- ---

Circle 83 on Inquiry Card (RESELLERS: 84) . 

Choosing the right tools today wil l 
determine thesuccess of your future 
applications. When you choose the 
DataFlex application development tools 
and DBMS,you can count on delivering 
successful solutions that really work... 
every time. And,DataFlexis transport
able:over 300,000 sites worldwide have 
chosen DataFlexon DOS, LANs,OS/2, 
Unix and AIX. 

DataFlex's power, !lexibility, and 
concurrent multi-user transaction 
processing capabilities allow you to 
focus on the business requirements of 
the application rather than the underly
ing language capabilities and systems. 
When you choose DataFlex as your 
application development environment. 
you get the job done faster and better, in 
your choice of either procedural or 
object-oriented programming styles. 

Your applications can be installed 
across the widest range of environments 
in the industry, thanks to DataFlex's 
multi-platform capabilities.Changes 
that once required lengthy and costly 
programming time are no longer a 
problem thanks to DataFlex.'sreusable 
code and portability. Achange of 
operating system no longer means a 
major rewr ite. 

To benefit from faster development, 
easier maintenance,and better looking 
applications, choose Da!aFlex. 

Features and Benefits: 
• 	Flexibility for easy changes 
• 	Object-oriented capabilities produce 

reusable code for increased 
productivity 

• 	Easy migration across awide variety 
of operating systems increases 
the market value of your application 
development 
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Pentium Secrets 

The Pentium collects lots of 

information about code execution, 

and now you can get access to it 

TER.JE MATHISEN 

W hen Intel announced the Pentium processor in 
March 1993, I immediately ordered the three

vol ume user's manual. For people like me, who wanted 
to write lie fastest, most efficient code possible, volume 
3 appeared to be the most useful. Imagine my chagrin, 
then, when every interesting section on optimization con
tained a reference to Appendix H, which consists of a 
single, illuminating paragraph stating that the information 
I desired is "considered Intel confidential and propri
etary." This information is only available to those willing 
to sign a nondisclosure agreement with Intel. 

From the published Pentium documentation and otl1er 
sources, I knew that the Pentium could return detailed 
statistics on all major parts of its CPU-just the type of 
information that is essential for code optimization. The 
best place to look for such information was in the new, 
documented RDMSR (read machine-specific register) 
illld WRMSR (wri te machine-specific register) instruc
tions. These instructions work on a set of 64-bit MSRs 
(machine-specific registers) contained in the Pentium. 

To use RDMSR illld WRMSR, you move the register 
identifier (i.e., the number) 
of the desired MSR into reg
ister ECX. Invoking RDMSR 
will then transfer the contents 
of the indicated MSR into the 
paired registers EDX:EAX, 
while WRMSR copies EDX: 
EAX into the internal regis
ter. The Pentium user 's man
ual documents MSRs Oh, lh, 
illld OEh, and also states that 
MSRs 3h Md OFh, as well as 
values above 13h, are re
served and illegal. I felt sure 
the undocumented registers 
held the key to the optimiza
tion information I wanted. 

As the first step in deci
phering the undocumented 
registers, I wrote a test pro
gram that dumped the con
tents of the MSRs. (I quickly 
discovered that any attempt 
to read MSR OAh halted my 

PC, so until somebody finds a use for it, I suggest leav
ing that one alone.) Running the test program, I found that 
the content of most of the registers was static. The ex
ception was MSR !Oh, which was changing rapidly in
deed. Guessing that MSR l Oh might contain a running cy
cle count, l divided the value contained in IOh by my 
processor's 60-MHz clock speed. My hunch paid off 
when I ended up with a nice display of the number of 
seconds since I had last powered-up. 

Using RDMSR to read MSR !Oh gives you the high
est precision counter avai lable to 80x86 programs. By 
reading the value in MSR !Oh before and after a block of 
code, you' II know exactly how long the processor took to 
execute the block, down to the last cycle. 

These results parallel the ones you get when you use 
the RDTSC (read time strunp counter) (OF/31) instruction. 
Mike Schmid revealed the existence of this instruction in 
the January is ue of Dr. Dobb 's Journal. As with many 
of the MSRs, RDTSC is not documented anywhere, ex
cept in the instruction decoding tables, where it fits right 
between WRMSR (OF/30) and RDMSR (OF/32). A quick 
comparison of RDTSC and RDMSR shows that both ac
cess the same running cycle count, with RDTSC being an 
alternative and slightly faster way to retrieve the data. 

Unfortunately, RDMSR and RDTSC are kernel mode 
(ring 0) instructions. My PC crashed when I ran these in
structions inside a DOS box or witl1 a memory manager. 
I am guessing that you Cilll enable ring 3 access to RDTSC, 
maybe by using MSR OEh (test register 12 in the Intel 
manual), wh ich is documented as "new feature control," 

1 Data write 

INDEI NAME 
-------..,..,.,.--;-:=""'7::::-:-:-= =--=-=-=

0 Data read 

2 Data TLB (translation look-aside buffer) miss 

3 Data read miss 

4 Data write miss 

5 Write (hit) to M or E state lines 

6 Data cache lines written back 

7 Data cache snoops 

8 Data cache snoop hits ~ I
9 Memory accesses in both pipes 


A Bank conflicts 


B Misaligned data memory references 
 ~I 
c Code read 1'..D Code TLB miss 


E Code cache miss 


F Any segment register load 


12 Branches 

13 BTB (branch target buffer) hits 

14 Taken branch or BTB hit 

INDH NAME 

15 Pipeline flushes 

16 Instructions executed 

17 Instructions executed in the v-pipe 

18 Bus utilization (clocks) 

19 Pipeline stalled by write backup 

1A Pipeline stalled by data memory read 

18 Pipeline stalled by write to E or M line 

1C Locked bus cycle 

1D 1/0 read or write cycle 

1E Noncacheable memory references 

1F AGI (Address Generation Interlock) 

22 Floating-point operations 

23 Breakpoint O match 

24 Breakpoint 1 match 

25 Breakpoint 2 match 

26 Breakpoint 3 match 

27 Hardware interrupts 

28 Data read or data write 

29 Data read miss or data write miss 
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or MSR ODh, which seems to contain a value similar to MSR 
OEh; however, I have yet to discover how to enable ring 3 access. 

Counter Culture 
My next break in deciphering the MSRs came during a visit to a 
U.S-based developer. There, I saw a utility that displayed a num 
ber of interesting statistics about programs running on a Pen 
tium machine. The utility could dynamically display one or two 
internal counters from a list of 38 different hardware events. The 
statistics were all related to different aspects of processor per
formance and were just the information I needed to perform in
formed code optimization on the Pentium. 

For example, when the developers used the utility to profile an
other program, the utility revealed that the target prognun was gen
erating a lot of accesses to misaligned memory variables. A sim 
ple recompile of the target program, using doubleword (4-byte) 
alignment, resulted in a 2 '/i-times speedup. 

The developers realized that the utility would be useful for 
other programmers, so they obtained permission from Inte l to 
distribute the prognun, as long as the source code was kept secret. 
I obtained a copy of the executable file to see if I could figure out 

"Using the Hardware Counters 

First, de.fine macros for the new instructions: 
RDMSR MACRO 

db Ofh, 032h 

ENDM 

WRMSR MACRO 


db Ofh , 030h 

ENOM 


Then when you want LO use the specific counters, l suggest 
that you read the current value ofMSR llh.first and only 
modify the part you need to set up your counters: 

mov ecx ,ll h 
RDMSR 
and eax,OFEOOFEOOh: save the upper 7 bits in each half 
or eax.Nrl_idx+Nrl_ctrl+CNr2_idx+N r l_ctrl l shl 16 
WRMSR 

Now any read ofMSR 12 will retrieve the current value of 
hardware event Nrl , while MSR l 3h contains event Nr2: 

mov ecx . 13h 

RDMSR 

pus h edx 

pus h eax 

dee ecx 

RDM SR 

pus h edx 

pus h eax 


Finally, inse/1 the code to be tested here. 
mov ecx , 12ti 

RDMSR 

pop ebx 

sub eax ,ebx 

pop ebx 

sbb edx .ebx 

call disp64 : display first count 

inc ecx 

rdmsr 

pop ebx 

sub eax.ebx 

pop ebx 

sbb edx .ebx 

call disp64: display second count 


how it accessed the Pentium stat istics. 
My first obstacle was creating a disas embled listing. I con

verted the program code into a list of Define Byte (DB xx h) 
statements. I encapsulated this naked code within an assembly pro
gram wrapper, ran Borland ' s TASM (Turbo Assembler), and 
then converted the object file into a listing. Nex t, l located the 
RDMSR and WRMSR byte sequences (the Pentium wasn't 
around when my object di sassembler was written) and started 
working backwards from there. After a few days of tracing and 
testing, I found out how the internal counters work. 

The controller for the Pentium hardware counters is MSR 
11 h; more spec ifically, the lower 32 bits of MSR 11 h. The first 
16 bits determines the data that will end up in MSR l 2h, while 
the second 16 bits determines the counter that will report its re 
sults in MSR l 3h, which is the nineteenth and las t MSR on a 
Pentium. An obvious extension for Inte l' s next CPU, the P6 
(Hex ium, anyone?) would be to use all 64 bits of MSR l lh and 
add two more stat counters as MSR 14h and I 5h. The lack of 
more MS Rs limits you to accessing no more than two counters 
ata time. 

The encod.ing of each 16-bit block of MSR 11 h is identical. The 
first 6 bits (0 to 5) are an index into the list of available hardware 
events (see the table "Pentium Counters" on page 191 ). When set, 
bit 6 enables counting of events in the operating-system rings 0, 
l , and 2, while bit 7 enables ring 3 monitoring. 

Bit 8 indicates whether you want to collect the number of 
hardware events or the CPU cycles that the events use. Thus by 
setting up both counters to track the same item, with one count
ing events and the other counting cycles, you get a measurement 
of the average time it takes to complete the tracked event. 

Using thi s information, I wrote P5Stat , a profiling program 
that accesses the Pentium hardware counters . P5Stat accepts an
other program name on the command line and then sets out to ex
ecute the indicated program 20 times. The first time through en
sures that all the caches are loaded, while on each of the next 19 
runs P5Stat collects two of the 38 different hardware counters 
avai lable. After the last run, P5Stat dumps all the results to stan
dard output, where it can be redirected to a fil e for later use. 

P5Stat has proven useful in code optimization. For example, I 
recently used it on WC 5.26, a freeware word count program 
that I wrote almost three years ago. l discovered that without op
timization the dual-pipeline Pentium gave a 43 percent speedup 
compared to running all the code in a single pipe (i .e., on a 486). 
Using P5Stat to identify crucial bottlenecks, I rearranged Lhe in
ner loop of the counting function for the new version, WC 5.40. 
This required more instructions, but P5Stat showed that Thad 
achieved nearly I 00 percent fillin g of the dual pipes, resulting in 
an actual counting speed of 1.5 cycles per byte, or 40 MBps on my 
60-MHz Pentium. This is a 33 percent speedup over the previous 
Pentium version of WC. (See the " Program Listings" on page 9 
for information on how to obtain P5Stat and WC 5.40.) 

The profil.ing infomiation available to Pentium programmers 
is a powerfu l aid in software development. With the infonnation 
in this article, you can access these features and use them to iden
tify bottlenecks and inefficient cod.ing practices in your programs. 
I hope Intel makes official information available to all program
mers and that such useful features are incorporated into other ar
chitectures such as Alpha, PowerPC, and SPARC. • 

Terje Mathisen is a l)•stems arc/1itect for No rsk Hydro in Norway and has been 
developing high-peifomw11ce IBM-comparible software since 1981. Yo11 can 
reach /Jim 011 the /111em et or BIX at te1jem@hda.hydro.com. 
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Pretty Good Privacy 

This controversial security scheme 

for messages is a collection of 

international cryptographic methods 

WILLIAM STALLINGS 

I 	f you rely on E-mail for business or personal com
munications, beware: If you send messages over a 

network, they are subject to eavesdropping. And, as Oliv
er North and John Poindexter found out, if messages are 
stored in a file, they are subject to perusal months or 
even years later. You also need to be concerned about im
personation: That message asking leading questions may 
not be from your attorney at all , but from some hotshot re
porter with excellent hacking skill s. 

What to do? PGP (Pretty Good Privacy) i · the E-mail 
security package for Everyperson. Developed a few years 
ago by Phil Zimmermann, PGP combines confidential
ity and digital-signature capabilities to provide a power
ful , virtually unbreakable, and easy-to-use package. Free
ware versions are available for Window , the Macin
tosh, DOS, OS/2, the Amiga, and other platfonns. 

Much has been written about the political and legal 
issues sun-ounding PGP. fn this discussion I' ll show how 
PGP works by explaining its four serv ices for messages: 
authentication, confidentiality, compression, and E-mai l 
compatibility. The fig ure "The PGP Process" shows the 
relationship among these four services. 

Authentication 
PGP employs the RSA public-key encryption scheme
a time-proven and easy-to-implement encryption method 
that is named after its inventors: Rivest , Shamir, and 
Ad leman-and the MOS (Message Digest version 5, also 
from Ron Rivest) one-way hash function to form a dig

ital signature that assures the receiver that an incoming 
message is authentic (i.e., that it comes from the alleged 
sender and th at it has not been altered). The sequence is 
as fo llows: 

0 The sender creates a me ·sage. 

6 	MD5 is used to generate a 128-bit hash code of the 

message. 


~	The hash code is encrypted with RSA using the 

sender's private key, and the result is prepended to 

the message. 


0 	The receiver uses RSA wi th the sender's public key 

to decrypt and recover the hash code. 


0 	The receiver generates a new hash code for the mes
sage and compares it with the decrypted hash code. If 
the two match, the message is accepted as authent.ic. 

The combination of MOS and RSA provides an ef
fective digital-s ignature scheme. Because of RSA 's 
strength. the receiver is assured that only the possessor of 
the matching private key can generate the signature. Be
cause of MD5 's strength, the receiver is assured that no 
one else can generate a new message that matches the 
hash code-and, hence, the ignature--of the original 
message. 

Each person's signature is independent and is therefore 
applied only to the document. Otherwise, signatures 
would have to be nested, with the second signer signing 
both the document and the first signature, and so on. 

Confidentiality 
Another bas ic service provided by PGP is confidential
ity which is provided by encrypting messages to be trans
mitted or to be stored locally as files. In both cases, the 
conventional encryption algorithm known as IDEA (ln
temational Data Encryption Algorithm) is used. IDEA is 
a relatively new algorithm that is generally considered to 

Session key 
Plainlext and Digital signature Document with used to encrypt Encrypted file Session key used lo decrypt File uncompressed 
uncertified added signature compressed transferred by file to compressed formal and signature 
document (MOS/RSA) compressed file (IDEA) any method, verified 
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be much stronger than the widely used DES algorithm. 
In any conventional encryption system. the problem of key 

distribution must be addressed. ln PGP, each conventional key is 
used only once. That is, a new key is generated as a random l 28 
bit number for each message. This sess ion key is bound to the 
message and transmitted with it , as explained below. 

0 The sender generates a message and a random 128-bit 

number to be used as a session key for that message only. 


E) The message is encrypted, using IDEA with the session key. 


€>Th e session key is encrypted with RSA, using the receiver's 

public key, and is prepended lo the message. 


0 	The receiver uses RSA with his or her pri vate key lo decrypt 

and recover the session key. 


0 The session key is used to decrypt the message. 

IDEA is substantially faster than RSA, so to reduce encryption 
time, the IDEA/RSA combination is used in preference to simply 
using RSA to directly encrypt the message. Also, the use of RSA 
solves the sess ion-key di stribution problem, because only the 
receiver is able to recover the session key that is bound to the mes
sage. Thus, to the extent that RSA is secure, the entire scheme is 
secure. To this end, PGP provides the user with several RSA 
key-size options: 

• Casual ( 384 bits): known to be breakable, but with much effort 

• Commercial (512 bits): possibly breakable by three-letter or
gani zation s 

• Militmy ( 1024 bits): generally believed to be unbreakable 

Both confidentiality and authentication services can be used for 
the same message. First, a signature is generated for the plaintext 
message and is prepended to the message. Then, the plaintext 
message, along with the signature, is encrypted using IDEA, and 
the session key is encrypted using RS A . 

ln summary, when both services are used, the sender fi rst signs 
the message with his or her own pri vate key, then encrypts the 
message with a session key, and then encrypts the session key with 
the receiver's public key. 

Compression 
As a default, PGP compresses a message after applying the sig
nature but before encryption. Compression has the benefit of re 
ducing the size of an E-mai l transmission . 

Note in tl1e fi gure " The PGP Process" that the signature is 
generated before compression. It is preferable to sign an un 
compressed message so that you can store only the uncompressed 
message together with the signature for future verification . If 
you were to sign a compressed document, it would be necessary 
either to store a compressed version of tl1e message for later ver
ificati on or to recompress the message when verification is re 
quired. 

Message encryption is applied after compression to strength 
en cryptographic security. Because the compressed message has 
less redundancy than the original plaintexl, cryptanalysis is more 
difficult. The compression algorithm used for PGP is ZlP, a pop
ular algorithm origina lly developed for DOS machines. 

E-Mail Compatibility 
When PGP is used, at least part of the block to be transmitted is 
encrypted. If only the signature service is used, then the mes
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Core Technologies Networks 

sage digest is encrypted (with the sender' s private RSA key). If 
the confidentiality service is used, the mes. age plus signature 
(if one is presen t) is encrypted (w ith a one-time IDEA key) . 
Thus, all or part of the resulting block consists of a stream of ar
bitrary 8-bit octets. 

However, many E-mai l systems permit the use of on ly those 
blocks that consist of ASCH text. To accommodate this restric
tion, PGP provides the service of converting the raw 8-bit bi
nary stream to a stream of printable ASCII characters. 

The scheme used for this purpose is ·known as radix-64 con
version. Each group of three octets of binary data is mapped into 
four ASCU characters. The use of radix-64 expands a message by 
33 percent. Fortunately, the session key and signature portion. of 
the message are relative ly compact, and the plaintext message is 
compressed. In fact, the compression should be more than enough 
to compensate for the radix-64 expansion. 

One noteworthy aspect of the rad ix-64 algorithm is that it 
blindly converts the input stream to radix-64 format regardles of 
content, even if the input happens to be ASCII text. Thus, if a mes
sage is signed but not encrypted, and the conver -ion is applied to 
the entire block, the output will be unreadable to the casua l ob
server. This provides a certain level of confidentiality . 

As an option, PGP can be confi gured to convert to radix-64 
format on ly the signature portion of signed plaintext messages. 
This enables the receiver to read the message without usi ng 
PGP. PGP would still have to be employed to verify the signature, 
however. 

Public-Key Management 
As you can see, PGP contain a c lever, efficient, inte rlocking 
set of functi ons and formats to provide an effecti ve confiden
ti ality and authentication service. But to complete the system, 
one fi nal area needs to be add ressed: public-key management. 

In the PGP documentation, Phil Zimmermann neatly captures 
the importance of this area. " This whole business of protecting 
public keys from tampering is the single most difficu lt problem 
in practical public-key applications," he says. "lt is the Achilles ' 
heel of public-key cryptography, and a lot of software complex
ity is tied up in solving this one problem.' 

A number of approaches are poss ible within PGP for mini 
mizing the ri sk of a user' s public-key fi le containing false public 
keys, such as physically passing the key via surface mail or flop 
py disk, verifying a key by te lephone, or transferring and con
firming the key through a trusted third party. But another, more 
li ke ly method is already being used : The use of a trusted key 
server and verification by monitoring the sender's PGP finger
prints in postings to Usenet newsgroups aJ1d other public forum s. 

PGP is young, strong, and coming on. It is already being wide
ly used, and its growth is bei ng fueled by the rapid growth in 
Lntemet use and the increasing reliance on E-mail for everything 
from legal documents to love letters. It is already the practice of 
many people to include their PGP fingerprint in E-mail mes
sages. Expect to see more of this and to see such fingerprints 
appearing in print , as one does with this article in the future. • 

Wil/ia111 Stallings i.1· r111 independent co11s11/tant and a freq11e111 contributor IO 
BYTE. He is the author ofover a doz.en books on data co1111111micatio11s and 
co111pu1er topics mu/ is currently Ill work 011 a user 's guide to PGP. 111is ar
ticle is based 01111wterialfro111his 111ost recelll book. Network and lntemetwork 
Security (Pre111ice-Hall, 1994). His PGP fin gerprim is 81 4£ 2A BO 96 08 88 
A4 67 83 DI 09 FE 52 56 6C. You can cuntact hi111 011 the /111em et at stall
i11gs@ac111. org or on BIX c/o "editors. ·· 
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.JERRY POURNELLE 

An Educational Trip 

T he ICTE (International Conference on Technol
ogy in Education) met this year at the University of London, an 
institution di stinguished by having on di splay a wax model 
containing the complete skeleton of Jeremy Bentham, one of the 
university 's founders. As I understand it, Mr. Bentham, looking 
pretty good for his age, is wheeled-stovepipe hat and all-into 
meetings of the trustees, where he is recorded as "present but not 
voting." Naturally I went to see him: he sits in a corridor off the 
South Cloister, where he attracts little attention except from 
visitors. 

I'd never been to an ICTE, and when Mrs. Pournelle was in
vited to present a session built around The Literacy Connection, 
her program for teaching reading (see my June column)-it was 
also the formal launch of the new Macintosh version-this looked like a good 
chance to get the latest on what's happening in education. It also gave me an op
portunity to get to a British computer show in the enormous new exhibit hall at 
Birmingham International Airport. 

The ICTE was held in the University of Lon One ICTE session was on the use of video
don 's Education Institute, a building whose ar confe rencing. Eddyth Worley, a distance-learn
chitecture is described by those who li ke it as ing consultant, put on a demonstration in which 
" royal brutal." The inside was nicer, with a well both PCs and Macs were networked with teach
designed lecture hall. ers in London and Austin , Texas, over ordinary 

Sessions varied. Some were from education phone lines. 
theorists who used phrases like "ep istemologi Inputs could be from any video source, such 
cal and d idactical domains of validity" but were as a camcorder or a small video camera, li ke 
under the impression that they were commun i the VideoLabs Flexcam we have . The demon
cat ing with the audience. Twas more interested strati on used hardware compress ion boards fur
in exam ples of technology in use . nished by Northern Telecom. It all worked im

There isn ' t a lot. It ' s not that it doesn' t ex ist: press ively well , but many classrooms don' t have 
the potential is cert ainly there, and , where used te lephone lines and modems, much less several 
sk illfully, technology can produce remarkable thousand dollars worth of software and propri
gains in ed ucation quality. Of course , it ' s not etary compression boards. 
always used skill full y and sometimes does little Those that do have modems can participate in 
to no good, but that's not the real problem. The projects like the g lobal classroo m system, in 
big di fficul ty is that quite often it doesn ' t gel which cultu ral and environmental data fro m a ll 
used at all in any systematic way. over the world i · collected and compared. You 

A major factor is cost. The average classroom can get information on the Global Laboratory 
has a budget of under $500 a year for materia ls Project from TERC, a company that organizes 
and technology , hardware and software ali ke. projects such as student ozone research. They 
That docsn ' t buy a lot of software, much less sell lab equipment and provide guidance on how 
put compute rs into the classrooms. to set up project~. I was quite impressed by the 
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demonstration put on by Boris Berenfe ld , 
TERC ' senior scientist. 

Note in every case that the results of 
education technology have affected edu
cation quality, at increased expense. That 
is generally universal, and one major rea
son why it has taken so long for education 
technology to spread more widely. This 
wa the conclusion of an interesting re
port by Danish researcher Hans Siggard 
Jen sen of the Copenhagen Bus iness 
School : while technology often improves 
education quality, it costs more and is not 
necessarily cost-efficient. TI1at lack of cost
efficiency has hindered the spread of edu
cation technology. 

Jensen' s study concluded that educa
tion technology can be cost-efficient only 
if the sys tem can transfer more of the 
"work" to the learners, who are either not 
paid or receive low pay (an example of 
students receiving low pay being voca
tional school students who are paid for 
"retraining"). The same is true with dis
tance learning: teacher productivity can 
be raised only if the instructors behave as 
if they are in a virtual classroom; but le ft to 
itself, the situation generally defaults to a 
series of one-on-one encounters . 

One reason education technology 
isn't as widespread as it ought to be is a 
simple lack of computers: although some 
school s have machines in the classrooms, 
most don ' t. Most school computers are in 
the offices of administrators and are used 
for school administration, not education. 

That 's changi ng slowly . One mecha
nism of change is teachers themselves, 
who bring their own ma
chines to school. Some 
find a company that 's 
changing computer mod
els and would be willing 
to donate older machines 
to a school if someone 
would ju st ask. Some
times a parent or group 
of parent s will lend or 
give a machine to the 
class. 

One of the main prob
lems with computers in clas rooms is se
curity. Schoolrooms are increasingly sub
ject to theft. Worse, machines that are 
locked down arc often destroyed by van
dals frustrated because they couldn't steal 
the equipment. It' s a sad commentary that 
one reason we aren't using more technol
ogy in education i. that we don' t have low
cost computer security enclosures, but it 's 
true. 

Laptops are one way around the securi
ty problem, and some teachers s imply 

bring one to class and take it home at night. 
That 's not elegant, but it seems to work. 

Once the computers get into the class
room, there are many networks for ex
changing ideas on how to use them. Rober
ta runs one of the largest (the Education 
Round Table, or ERT) on GEnie and mod
erates a smaller one on BIX. Most com
puter BBSes have an education forum and 
libraries of software, both freeware and 
shareware. Few of those programs ap
proach commercial programs in sophisti
cation, but many of the commercial pro
grams are prettier than they are effective. 
The most important thing is to find out 
what other teachers are doing and how it 
works for them. 

The ICTE is a major place for learning 
that. Like most professional conferences, 
there's at leas t as much value in the hall 
and coffee-break conversations as in the 
fom1al sessions. I wish that every school 
teacher in the country could attend at least 
one ICTE meeting. That wouldn ' t solve 
the education crisis in the U.S., but it sure 
would help. Next year's conference runs 
from February 28 to March 3 in Orlando, 
Florida. 

There' s a lot of educational software, 
but most of it is for a single user, not for 
the classroom. TI1ere's software to increase 
vocabulary (David Kay, formerly of Kay
Pro and now of SmartTek Educational 
Technology , has a good series called 
Wordsmart th at covers the lower grades 
to college leve l), electronic-workbench 
software (one of the best is Electronics 
Workbench from Interactive Image Tech
nologies), and math and physics software. 

There are games dis
guised as education pro
grams, and there's Myst, 
which is an education 
disguised as a game. It 's 
almost worth buying a 
Mac just to have it. Myst 
comes from Broderbund 
Software, the same peo
ple who made The Man
hole, one of the earliest 
CD adventures. It 's hard 
to describe: Myst is a 

small world you can explore. It ' s full of 
puzzles , all of which have logical solu
tions. Myst forces you into the hypothe
sis-experiment mode, which means it 's 
teaching the essence of the scientific 
method, but I don ' t suppose mo t of those 
who play with it think of that. Mostly, it ' s 
a fun world to explore. 

Roger Wagner (rwagnerinc@aol.com) 
has a program called Hyperstudio that ri
vals HyperCard. More on that when I get 
a copy. He told me the story of a teacher 
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friend , Tony Lates e, who develops hi s 
own educational software. His philosophy 
is "One GoaJ, One Stack, in One Evening." 
It seems obvious when said, but I hadn ' t 
thought of it It 's also clear that with thi s 
approach , it doesn' t take a great many 
evenings to build up an impressive library 
of software tailored to the specific needs of 
your class . 

If you have a Mac with a CD-ROM 
drive and any interest in class ical litera
ture, you can' t afford not to get The Mad
ness of Roland from Greg Roach at Hy
perbole Studios. Thi i an imaginative 
use of hypertext and QuickTime for the 
Mac. Roach says he originally conceived 
thi s as a stage presentation , but he soon 
found no one could afford to produce it. It 
features li ve actors. 

Roland, or Orlando, was one of the pal
adins of Charlemagne. He is best known 
for his last stand in the pass at Ronces
valles, but his earlier madness induced by 
love generated a number of poem . The 
best known of these is Ludovico Arios
to 's Orlando Furioso . Ariosto is largely 
unknown today, but he was one of the most 
influential poets of the Renaissance and 
had a considerable impact on English lit
erature; he' s worth rediscovering. Roach 's 
presentation is genuinely fun and is a real
live, no-question-about-it work of art for 
multimedia. Recommended. 

We took the train up to Birming
ham to see the NationaJ Computer Shopper 
show. The train ride was delightful. My 
British friends complain about their trains, 
but I found them clean, fast, frequent, and 
on time. 

There will always be an England. I got 
a newspaper to read on the train ride, and 
as we rode for the hour or so to Birming
ham, I read an article in London' s Daily 
Mail about the latest sex education scandal. 
Apparently someone in the Department of 
Health hired the "agony uncle" of a teen 
magazine to write a sex education manual, 
and several hundred thousand copies were 
printed before the politically appointed 
Minister of Health saw it She instantly 
blushed and ordered them all destroyed; 
they were far too explicit and " treated sex 
in a mechanical way without regard to 
emotions.' 

The Labour opposition "shadow" Min
ister of Heallh (the person who would be
come Minister if Labour were to win a 
majority in the House of Commons) had 
demanded a copy but was told none were 
available. Perhaps so, but the Daily Mail 
had obtained a copy, and when I read ex
cerpts from it as printed in the paper, I 
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managed to shock some of the business
people in our train compartment. 

If the Daily Mail had a copy, I bet some
one with a scanner gor one as well , and I 
expect if you really want to read this thing, 
you can find it on the Internet. I doubt it 
has become road kill on the infonnation 
highway. 

The National Computer Shopper show 
was well organized, nor as large as the old 
West Coast Computer Faire in its prime, 
but bigger than the recen t Los Angeles 
Computer Faire. Many of the larger com

panies, including IBM and Microsoft, were 
there. Creative Labs also had a large booth, 
which shouldn ' t be surpri si ng, because 
one feature of the show was a Doom (see 
my April co lumn) tournament. There was 
a huge booth where you could play Doom 
until you were hooked and then purchase 
a copy. 

There were a number of other game pre
sentations. as well as the usual computer 
retailers wi th blowout sales and dealers in 
busi ness and education software. Prices 
were lower than those I saw in London 
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stores, but, of course, I wasn 't really shop
ping. Memory in Britain is £33 a mega
byte, comparable to U.S. prices, and a 66
MHz 486DX2 VL-Bus clone was £700 at 
the show. 

Unlike the old West Coast Computer 
Faire, this show didn't go in much for con
ferences and speeches; everyone was too 
busy playing Doom, anyway. It was a good 
overview of computing in Britain. and I 'm 
glad f went, particularly since it was a fine 
day and the trip from London to Bim1ing
ham runs through some really delightful 
countryside, clean and green with a canal 
running alongside the tracks. I also saw 
signs proclaiming the virtues of Britain 's 
clean nuclear power plants that run the 
electric railroads. That' s something you 
don ' t see much of over here . 

It's astonishing what they can do with 
disk storage. Our new Pentium has a DEC 
hard drive with a gigabyte of storage, I 000 
MB, for under $ 1000. That ' s impressive, 
but BSE has more than half that, 520 M8 , 
on their latest Flashdrive. Flashdrives op
erate from the parallel port. The whole 
package, including batteries to run it for 
several hours, is smaller than a cigar box. 
The new 520-MB model is fast, too, fas ter 
than regular hard drives were only a cou
ple of years ago. 

Installation is simple: you jusl add DE
VI CE=C : \ FLASHD RV. SYS to yo ur CON 
FlG.SYS file and copy the fi le to your root 
directory. I do have a few warnings. The 
BSE installation program puts the device 
statement as the very first thing in your 
CONFIG.SYS file, and if you 're running 
QEMM.SYS, that will probably lock up 
your system. If that happens, you can either 
get out your panic floppy di sk or tum off 
the Flashdrive and reboot; the device won' t 
install if it can't find a valid drive. Then 
edi t CONFIG .SYS to put the FLASH
DRY.SYS statement below QEMM.SYS. 
That done, you can run QEMM 's OPTI
MIZE command: FLASHDRY.SYS loads 
high quite well. 

The other warning is that if you have 
an older Flashdrive unit, such as the 120
MB version partitioned into four 30-M B 
logical drives, be sure to save your old de
vice driver. The new FLASHDRY.SYS is 
superfast , but it 's not backward-compati
ble with 1he older drives. 

I copied my old FLASHDRY.SYS into 
a subdirectory ca lled OFLASH and pul 
the statement DEV !CE=C : \OFLASH\ FLASH 
DRV . SYS into the CONFIG.SYS file. After 
testing it with the old unit , I remarked both 
device-driver statements out. When I ' m 
ready 10 go on a trip, I bring up which
ever Flashdrive I ' ll be carrying and copy 
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Remote control is a great way to access a computer by modem if 
there's no other option. But if you could accomplish the same thing 
faster and more easily. you'd probably drop it in a minute. 

Which is precisely what you can do once you have HotDisk~ 
the amazing new remote disk software from Smith Micro for both 
DOS and Windows. 

With HotDisk. you execute programs at your location while 
accessing up to 26 drives available to a host PC exactly as if they 
were on your own computer. As a result. you bypass the bottlenecks 
that bog down remote control and free the host to be used by some
body else because Ho!Disk operates invisibly in the background. 

HotDisk is simple to use. too. since it utilizes all DOS commands 
- including the easy-to-use COPY command for transferring 
files - as well as convenient drag and drop Windows capabil
ities. And it gives you transfer speeds of 1.200 to 115.200 bps. 
plus password protection. host 
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all the necessary elements of my work en
vironment onto it. Flashdrives work with 
all the portables I have, including note
books; all that's required is that the ma
chine have a parallel port. 

The Flashdrive unit has a printer port 
on it. My 520-MB unit prints on ly if it' s 
powered by the AC adapter, but I'm told 
cmTent models will print with just battery 
power. 

Incidentally, you want 
to be careful what power 
adapter you use on a 
Flashdrive. I managed to 

connect my 120-MB 
Flashdrive unit to the 18
VAC adapter fo r a mo
dem-they were both in 
my travel bag-and 
blew out th e 
e lectronics. 
BSE says 
tha t hap
pens sev
eral times a year. The fix is a new drive 
electronics board and a new plastic bot
tom to the drive case, because the over
power blows a small condenser on the 
drive board. The drive unit isn' t harmed. 
BSE sent me the repair kit , and it took me 
about 5 minutes to get it running like new. 

BSE drives are a good deal for porta
bles and sneakemets. For that matter, they 
make great backups. You can even access 
one across a Windows for Workgroups 
network, provided that the host machine 
is set to share it. I'm paranoid enough that 
when I work on the road, I save it onto a 
floppy disk as well as the Flashdrive; but I 
have to say I have never lost a byte saved 

on a Flashdrive, and I haven' t been par
ticularly gentle with mine. Sometimes it 
travels in my wheeled carryon; other times 
it gets wrapped up in pajamas and sent in 
checked luggage. Recommended. 

There are times when I hate Windows. 
For instance : I recently tried to install a 
new game in my Games group. It wouldn ' t 
install , and the error message said that I 
had insufficient memory ; I should shut 

down some applications and 
try again . I shut down every
thing except Program Man
ager and tried again- and 
got the same error message. 

Some programs don ' t 
properly release resources 
back to Windows when you 
shut them down, so I closed 
Windows and reset my ma
c hine by turning it off. 
Then I resta rted and 
brought up Windows . 
When I went to install my 

game, I got the same error message. Since 
there was nothing to shut down, this didn ' t 
eem helpful. Of course, it happened on a 

Sunday night when I couldn' t call anyone. 
AU right, I'm using too much memory, 

I thought. I have a lot of fonts installed. 
Let's get rid of some and free up some re
sources . I went th rough the font library 
with fi re and sword . H you've ever in
stalled CoreJDraw, you'll have an awfu l 
Jot of fonts you ' II probably never use . 
Some other programs give you oddball 
things as well. For instance, from some
where I had two Hebrew letter fonts in
stalled. I figured that if I ever needed them 
l could reinstall , and eliminated them along 

with a number of others named for ob
scure cities like Yakima. Then I exited 
Window , reset the machine, came back, 
and got the same error message when I 
tried to install my new game. 

Eventually I figured it out, although I 
am not sure what put me on the right track. 
My Games group has a number of obsolete 
game icons in it, games that I Jong ago 
eliminated. When I e liminated one of 
those, the " insufficient memory" problem 
went away. 

I had 28 items in the Games group. That, 
as it happens, is too many. Since we pre
vious ly di scovered that you can't have 
more than 28 groups, it follows that Win
dows will allow you to access no more 
than 784 programs total. This is probably 
a lot, but still , it is a limit. More worri
some is why the error message is so sin
gu larly misleading. 

If any of this is documented, l can' t find 
it. Brian Livingston ' s Windows Secrets 
has three index references to the " insuf
fici ent memory" message, and none of 
them remotely hint that the problem is too 
many files in one group. l sure wish some
one would write a good Windows debug
ger before Windows drive me totally up 
the wall. 

So if Windows drives you nuts, 
what about using osn, which doesn't have 
that problem? Well, it has troubles of its 
own: I recently managed to crash OS/2 to 
hardware reset level, and all I was doing 
was editing a reply to some MCI mail in 
Norton Commander. l didn 't do anything 
weird, either, just went to the end of the 
message and came back up into the text 
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to edit ; and whambo, Commander locked 
up, and I couldn ' t manage to get OS/2 to 
respond. Eventually there was nothing for 
it but to turn the machine off. That kind 
of lockup is pretty rare for OS/2. 

It 's less rare for Windows, but I use 
Windows more than OS/2. Most of my 
Windows crashes seem to be associated 
with sound cards. As soon a I open an 
application and get the message that Sound 
Blas ter is in use by another program, I 
worry. About half the time when that hap
pens, I find I can ' t shut Windows down 
properly . Ctrl-Alt-Del will usually shut 
down broken applications, but not always, 
as, for instance, a few minutes ago, when 
I had to use hardware reset to get out of 
Windows. 

The real lesson is that whether you use 
Windows, OS/2 , or just plain DOS , you 
should save early and often, and back up 
your work frequently . None of that has 
changed since CP/M days. 

I like Microsoft Word 6.0 for Win
dows, I really do, but I think it i part of the 
plot to drive me mad. I'd done quite a lot 
of work on the sequel to Legacy of Heo
rot-our working title is Beowulf's Chi/

dren- and it was time to let Larry Niven 
take a pass through it. Ever since Ni ven 
and I changed over to Word 6.0 because 
we like the version-control and document
comparison features, we' ve had some file 
transfer problems, so l was very careful. 
Firs t, I saved our work, about 70,000 
words. Then I closed the file and clo ed 
Word . Then I used File Manager to copy 
BEO I .DOC to a floppy di k. I took that 
floppy disk to Percival the Pentium, copied 
the file to the appropri ate subdirectory , 
opened Word 6.0 on Percival , and read the 
file in . No problems, so I sent Ni ven home 
with the di sk. 

An hour later he called me. He was get
ting an error message that in theory of
fered him the choice of canceling or ig
noring, but choosing ignore did nothing, 
and choosing cancel informed him that he 
had a general protection fault in Word 6.0. 
This was getting in the way of his trying to 
edit the novel. 

"All right," says I. " Turn off your ma
chine. Wait and tum it on. When it's up, do 
CD C and then C to get into Norton 
Commander. Now, let 's go to C:\WIN
WORD\BEOWULF and tell me what you 
see." 

" I see a file called BEO I .DOC and an
other called $BEO I .DOC," Larry said . 

I told him to select both fil es and delete 
them . Then use Commander to copy 
BEO I .DOC from the floppy di sk again . 
Now enter Windows and see if you can 
edit it. That worked fine, except Larry said, 
" This sure doesn' t feel much like being 
an author." 

" Well , l can always print it out and let 
you do rewrites on a typewriter," I said 
with amiable malice; but he was ri ght. 
When you ' re tryi ng to write fi ction, you 
don ' t want to be thinking about word 
processors and general protection fault s. 

I sem E-mail to Chri Peters , Micro
soft ' s Word guru , and worked on some
thing else. It wasn' t long before I had an 
answer from Chris: clearly something is 
wrong, and while Microsoft works on it, do 
Tools, Options, select the Save folder, and 
turn off fas t saves. I did that. 

Next morning Larry called: he was get
ting the ame problem again. Fortunate
ly, he hadn' t done much work on the file , 
so little was lost, but he was getting pretty 
upset, which wa no wonder. I had him 
close Word , open it again, and attempt to 
read in BEO I .DOC. It crashed, so we went 
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through the drill again, starting with turn
ing the machine off and recopying from 
the floppy disk. " Now," I said, when he 
was back in Word for Windows again, 
" Before you read in the file, do Tools, Op
tions, Save, and select ' always create back
up copy.' That should exorcise this bug." 

"Can we cut off its head, dri ve a stake 
through its heart, and bury it at a cross
road?" Larry asked . 

"And build a cathedral over the cross 
road. Right. " 

And, in fact, the "always create backup 
copy" option seems to have done that. We 
no longer see the file $BEO I .DOC, which 
I think was causing the problem, and we no 
longer get disk crashes . 

I make no doubt that Microsoft will fix 
this and get out a new maintenance re
lease, possibly before you read this; but 
my advice for Word 6.0 users is to select 
the "always create backup copy" option 
and leave it on. I find that it doesn ' t add 
more than a couple of seconds to the time 
required to save a whole novel , and since 
I save at the end of nearly every para
graph-a habit I got into in CP/M days
it sure makes me feel better to know that at 
worst I'll lose only a few minutes ' work. 
Save early, save often, and make backup 
copies, that 's my motto. 

Incidentally , one of the things I like 
about Word 6.0 is the organization of all 
those options; if you get Word 6.0, do pull 
down Tools , select Options, and poke 
around in all the folders you find . You ' ll be 
glad you did. 

One thing I found , under general op
tions, was a button that lets me use white
on-blue text. I 've always wanted that, and 
I suspect they put it in just for me. Alas, it 
works just fine if it 's turned on when 
you're creating a document, but when I 
select that option and load a new docu
ment, I get black-on-blue, which is un
readable. Nice try , though , and maybe 
they ' ll get that fixed in the next release, 
too. Microsoft does work to keep Word in 
good shape . It 's big, but it's fast, and the 
scaled-down laptop installation version 
works well enough on my Zenith Master
sport. 

In my April Awards column, I said 
that I wasn' t writing about new printers 
because no one had sent me any. That's 
subject to misinterpretation, and a reader 
wrote to say that he was thinking of cob
bling up some junky eight-wire dot-ma
trix printer and sending it to me so that I 
would write about it. I think I'd better clear 
this up. 

We got several new printers las t year, 
and I should have said that other than the 

Fargo dual-mode color printer (which I 
did write about), I hadn ' t received any 
printer I fe lt compelled to write about. I 
get a lot of stuff here that I never mention. 
Sometimes it 's pretty good stuff, but not so 
much better than what I'm already using 
that l feel I just have to replace what I've 
got. In particular, the Hewlett-Packard 
LaserJet Ill I've had for a couple of years 
now has proved to be plenty good enough 
for what I do. The only thing I might have 
replaced it with was the Kyocera Ecosys, 
and Roberta snarfed that. 

You have to remember, I don ' t do "re
views" as such. I am primarily a writer, 
which is to say I have about the same com
puter requirements as many small busi
nesspeople. I write, do spreadsheets, keep 
databases, and draw illustrations and maps. 
I need progran1s and equipment for all that. 
I also have some interest in and connection 
to the space program and other high-tech 
research, so I look at stuff related to that. 
My wife has spent her life in the educa
tion field. I write about what we use, and 
our interests are broad enough that we 
work with a lot of equipment and soft
ware. We're also chronically behind on 
our work, and I hold deeply the opinion 
that if it ain ' t broke you shouldn ' t fix it, so 
I don ' t lightly change from someiliing iliat 
works to something new. 

Of course, I like playing with new stuff, 
and I have an obligation to experiment 
with enough new hardware and software to 
fill this column every month, so I do try a 
Jot of new things; some get into thi s col
umn and some don't. Although the earth
quake helped us clear out some space, 
Chaos Manor is filling up again; so , in 
general, if I'm not impressed with some
thing, I get rid of it fas t, and it 's not around 
when it comes time to write. There ' s al
ways more wo1th writing about than I have 
space fo r. 

So my apologies if I misled anyone. We 
did get several printers, but none I fancied 
over the LaserJet III for DOS/Windows 
and the Apple LaserWriter for the Mac. 
Niven has a LaserJet 4, which we both 
like, and if I were to replace my LaserJet 
Ill , that' s what I 'd get. 

I think the U.S. Patent Office 
has gone mad. Their latest outrageous ac
tion would be funny if the consequences 
weren ' t so serious. 

As you may know , PC Dynamics of 
Westlake Village, California, has a screen 
saver that pops up the Energizer bunny 
doing odd things at random times. Niven 
has it installed on his machine: you' ll be 
work in g on somethin g, and sudden ly 
there 's that silly rabbit parachuting down 
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through your work. PC Dynamics has li 
censed the bunny image and pays a fee for 
using it. 

Comes now the law firm of Knobbe, 
Martens, Olson, & Bear demanding mon
ey on behalf of Software Adverti sing of 
La Costa, Cali fornia, on the grounds that 
Software Advertising has a patent that cov
ers any "system which integrates an ad
ve1tisement into a computer software pro
gram without altering the function of the 
program. Screen-saver programs, which 
perform their intended function yet di s
play advertisements, are the type of pro
grams covered by the patent," writes at
torney Edward J. Treska. 

This is bi zarre. For instance: Fly ing 
Toasters was not originally the adverti s
ing logo of Berkeley Systems, so it was 
all right fo r them to use it; but now that 
Berkeley has trademarked Flying Toast
ers and uses it as a logo, presumably they 
owe a roya lty to Software Advertising. 

Moreover, Microsoft 's Flying Windows 
is clearly in violation, and Messrs. Knobbe 
et al. should write a threatening letter to 
Bill Gates on behalf of Software Adver
tising. For that matter, [ have a scanned 
image of the first issue of BYTE in which 
my column appeared as a regular feature; 
I use it as wallpaper. Am I in violation of 
a patent? 

The framers of the U.S. Constitution 
did not Li ke monopolies , because King 
George Ill had been in the habit of grant
ing monopolies on such things as trade in 
salt or matches to his fri ends. The Consti
tution thus rejects monopolies, but it does 
say that Congress shall have the power 
"To promote the Progress of Science and 
the useful Arts, by securing for limited 
Times to Authors and Inventors the ex
clusive Right to their respective Writings 
and Discoveries ." Clearly I respect that 
power, since I make a living because of 
the copyright law it authorizes. But on the 
other hand, I copyright only what I have 
written. I don' t seek a patent on the letter 
e or the comma just because no one else 
has patented it. 

Software Advertising got this patent in 
1992; so far, this is the first I' ve seen of an 
attempt to enforce it. It probably won ' t be 
the last, but I'll bet Software Advertising 
hasn ' t gone after Bill Gates, or anyone in 
a position to stand up to them and tell them 
what they deserve to hear. 

I can' t believe that demanding money 
from the Energizer bunny promotes the 
Progress of Science and the useful Arts; 
and I can ' t think Congress does either. 

Photo CD hasn't caught on as 
well as r would have thought. ln my own 
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case l take lots of pictures and then can ' t 
ever find one when I want it; Photo CD 
seems like a splendid opportunity to get 
all my pictures organized and available on 
fi le. 

Eas tm an Kodak has two programs, 
Arrange-It and Create-It, that let you do a 
lot with the pictures you' ve stored on a 
Photo CD. I haven ' t worked with them 
enough Lo give a definite 

projection equi pment. IL 
wou ld be very useful if I could get "Sur
vival with Style" onto a CD 1could then 
project. More on thi s another time, but it 
looks good to me. 

The book of the month is Alvin 
and Heidi Tofflcr' s Wa r and An ti-War 
(Little, Brown, 1993). l recently had dinner 
with the Tofners, who are as interesting 

in person as their books. Thi s is one of 
their better ones and I'd have been proud 
to have written it. 

I've also recently discovered a series of 
novels by Pat1ick O' Brian. They ' re British 
Navy novels set in the Napoleonic era. and 
if you liked Horatio Hornblower, you' ll 
love Jack Aubrey. It 's best if you stan with 
the first one, Master & Commander (Nor

ton, 1970). Fair warning, 

a di sk of utilit ies. Mi
crosoft also has a Windows Resource Kit, 
but I presume you already know that. If 
you don' t, get it if you use Windows. 

The first game of the month is for the 
Mac intosh: Spelun x from Broderbund 
Software. Thi s is another learn ing expe
rience disgui sed as a game; it's advertised 
for ages 6- 12, and that seems to be about 
1i ght. There's a lot to explore. This isn' t 

My t. but then nothing is. 
The PC game of the month is Gamc

tek' s Frontier Elite TI. It 's a space trader 
game, but if you're of a turn of mind Lo 
go fi ght pirates and shoot people . there ·s 
plenty of opportu nity for that, too. It fca
ru re literally thousands or worlds you can 
explore. Many are inhabited, and some are 
strange indeed. The graphics aren "t as nice 
as Origen·s Wing Commander st:ries . nor 
is the action as hot. but Lhe planets are 
more imeresting. And how. Want to mine 
asteroids? Scoop fu el from a gas giant ? 
Here's your chance. 

Due to travel and a few minor compli
calions, l didn' t get as much done with the 
Pentium as I'd like. We have a new giga
byte rewritable glass disk rnr it. r Ill also 
worki ng on geuing a PowerPC Mac : I've 
neglected Macs lately. and 1 shouldn ' t. 
Stay tuned. • 

Jerry Poumelle hold.< a dortnmtt' i11 psycho/ogv 
and i~· a science jirtio11 11-riter who also e11m., 11 
co111f o11able /il'i11g 1rriti11g about co1111111ten· pre.1·e111 
and f uture. Jen .- 11·elcomes readers· co111111e11ts 
and, opinions. Senti a .1·elf-addres.1t•d. stampetl e11

velope to Jen )" Po11111elle. d o /Jirt"/:". 0 11e Plweni.1 
Mill Lane, Peterborough. NJ·/ 03-158. Please plll 
your address 011 the ll'lter a .1· ll'ell 11.1· 011 th£' 1· 11 ve
lopc. D11e to the high volume of /euers. Jerry rn11 
11ot guarantee a personal reply. You can also cm1 
wc1 him 011 the l11temet or BIX I// jerr:-p@bix.cum. 

opini on, but they loo k 
good to me as a presen
tation management tool. 
You can use these pro
grams to create a script
ing language for building 
your own Photo CD for 
presenLarions, including 
mu lt imedia. I used Lo do 
lectures illustrated with 
slides. Now, many lec
ture hall s have screen 

Photo CD seems like a splendid 
opportunity to get all my pictures 
organized and available on file. 
Eastman Kodak also offers two 
programs. Arrange-It ($395) and 
Create-It ($245), that let you do a 
lot with the pictures you've stored 
on a Photo CD. Contact Eastman 
Kodak Co., 343 State St. , 
Rochester, NY 14650, (800) 235
6325 or (716) 724-4000; fax 
(716) 726-3108. Circle U46 on 
Inquiry Card. 

One of the best electron ic· 
workbench software packages is 
Electronics Workbench ($299) 
from Interactive Image 
Technologies, Ltd., 700 King St. 
W. Suite 815, Toronto, Ontario. 
Canada M5V 2Y6. (800) 263
5552 or (416) 361-0333: fax 
(416) 368-5799. Circle U47. 

The Energizer Bunny Screen 
Saver for Windows ($29.95) pops 
up the Energizer bunny doing odd 
things at random limes. Contact 
PC Dynamics, Inc., 31332 Via 
Colinas, Suite 102. Westlake 
Village, CA 91362. (800) 888
1741 or t818) 889-1741; fax 
(818) 889-1014. Circle U48. 

there are 15 books in the 
series, and once you start, 
it will be hard to stop. 

The fi rst computer 
book of the month isn' t 
prec ise ly a book, but if 
you use Windows for 
Workgroups, you need 
Microsoft' s Windows for 
Workg roups Re ource 
Kit, whi ch includes a 
book about resources and 

For More Information 

BSE Aashdrives (80 to 520 MB: 
from $399 to $1099) are a good 
deal for portables and sneaker
nets. For that matter, they make 
great backups. I have never lost a 
byte saved on a Flashdrive. and I 
haven't been particularly gentle 
with mine. Recommended. 
Contact The BSE Co., Inc., 2114 
North Fourth St. , Flagstaff, /!\Z. 
86004, (602) 527-8843; fax 
(602) 527-1540. Circle U49. 

Frontier Elite II ($64.99) is a 
space trader game that featu res 
literally thousands of worlds you 
can explore. Many are Inhabited, 
and some are strange indeed. 
Contact Gametek, Inc., 2999 
Northeast 191st St. , North Miami 
Beach. FL 33180, (800) 426
3835 or (305) 935-3995; fax 
(305) 932-8651. Circle USO. 

Projects like the global classroom 
system collect and compare 
cultural and environmental data 
from all over the world . You can 
get information on the Global 
Laboratory Project from TERC, 
2067 Massachusetts Ave., 
Cambridge, MA 02140, (617) 
547-0430: fax (617) 349-3535. 
Circle US1

One of the ICTE sessions was on 
the use of videoconferencing in 
the classroom. The demonstration 
used hardware compression 
boards furnished by Northern 
Telecom, Saint Cloud Way, 
Maidenhead. Berl<shire SL6 8XB, 
U.K .. +44 628 812000: fax +44 
628 21787 . Circle US2. 

I wish every school teacher in the 
country could attend at least one ' 
lntematlonal Conference on 
Technology In Education. Contact 
The University of Texas at Austin . 
College of Education, P.O. Box AA. 
Austin. TX 78713, (512) 471· 
4080: fax (512) 471-8786. 
Circle US3. 

The Madness of Roland ($59.95) 
is genuinely fun and is a reaHive. 
no-question-about-it worl< of art for 
multimedia. Recommended. 
Contact Hyperbole Studios, Inc., 
1756 114lh Ave. SE. Suite 204, 
Bellevue. WA 98004. (206) 451· 
7751; fax (206) 451-7844. 
Circle U54. 

Microsoft Word 6.0 for Windows 
($495) Is big. but It's fast, and 
the scaled-down laptop installation 
version works well enough on my 
Zenith Mastersport. Contact 
Microsoft Corp .. 1 Microsoft. Way. 
Redmond, WA 98052. (800) 426
9400 or (206) 882-8080; fax 
(206) 883-8101. Circle USS. 

Myst ($60) is an education 
disguised as a game. It's almost 
worth buying a Mac just to have It. 
Spelunx ($35) is another learning 
experience disguised as a game; 
it"s advertised for ages 6-12. and 
that seems about right. Contact 
Broderbund Software, 500 
Redwood Blvd.. Novato, CA 
94948, (800) 521-6263 or (415) 
382-4400: fax t415) 382-4419. 
Circle U 56. 

A good software series to increase 
vocabulary. Wordsmart ($59.95 to 
$64.95) covers lower grades to 
college level. Contact SmartTek 
Educational Technology. Inc., 
2223 Avenida De La Playa. La 
Jolla. CA 92307. (800) 858-9673 
or (619) 456-5064: fax (619) 456
3928. Circle 1157. 
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COMPARE BFST 
Patriot• 

APC 
Back-UPS• 

~ 

250VA list price $133 $139 •! 

250VA full-load runtime 8.5 min.. 5 min. It 

250VA runtime after 2 blackouts• 8min.. 3 min. 10 sec. 

400VA list price $219 $229 ~ 

600VA list price $379 $399 ;t 

~ 

Ul.rCertlfied surge suppression? 
(All models up to 850VA)0 YES No 

~· 

·~ ~.. 

Why Back Up? 


Move foiward 

with BEST for just $133! 


G et your hands on the best power 

protection value on the market 

today- the new lowcost, high 

quality Patriot9 models fromBEST. 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 class. 

If you're using computers today, you '"'"" .... ~ ~'!'.,,.. • .-_......,.. - ..,,_, '"""'._._ ':""'....·'·~ 

know you need power protection. Here are some of the ways the new Patriot 

models outperfonn APC's Back-UPS' line: 

• BESTs new Patriot 250VA model gives you up to 70 percent longer 

runtime. 

• In multiple-blackout situations, the Patriot 250VA model's runtime is 

more than 150 percent longer than the comparable Back-UP~ model. 

• The Patriot series is UL 1449 rated, which means it's a high-quality surge 

suppressor. 

There are more reasons to choose BEST. For one thing, BEST was named 

the leading manufacturer of network UPS products for the second consecutive 

year In the 1994 VARBusiness magazine survey. This survey shows that BEST 

ranks first In reliability, overall 

quality, and technical support. In 

fact, BEST won 12 of the 14 survey 

categories. And if you need power 

protection systems for more than 

small LANs or Individual PCs, BEST 

has a fu ll product line up to 18 KVA. 

You can buy the new Patriot 

models today. Don't back up. Move 

foward with BEST, call 
.•,,,..JI'~·'""' ~-~.. ... 800-356-5794ext. 6077. 

"We fully appreciate the personal commitment BFSF bas made to Us wstomers and 

resellers." Karen Dieffenthaller, Electrotec U.S.A. Inc. 

"It's wonderful to see a company and ma11agement who care and are really interested 

in the customer and reseller." Rex Ennis, Blackstone Electric, Inc. 

Wor/dCupUSA94" ., .'""=
,.,. __ 

~~~ """"and Po..,""'"""' 01dcmub· ~~~ <iBcstPower To:duiologj-, loc.....: 

lbck·UPS ls 1 01dciwi <i Am<rian 
·-··: . Power Canmioo C.otporatioo (,\J'C), 
Eqwpment Suppher •m • ""' al!ilb<td •th BEST. 

'T>"l>hour ttdwgc t.t..<n OUlJgcs. ... bhdcoot live minutes ~ full lo1d 
(170-), IWl>h>u ~. l«ml bbdool\ lbcn - ~. 

Your Quality Power Partner™ 

Best Power Technology, Inc. 
P.O. Box 280 Netedah, WI 54646 

800.356-5794, ext. 6077 

++ · i!!1111wevm 
C HO IC E InBU YER S 

C HO IC EUl AWARDS AWARDS 
114++ MHifii ·i I F*i 

Circle 258 on Inquiry Card. 
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STACKABLE ETHERNET SWITCH 

The MADswitch stackable 
Ethernet switch ($29951 is part 
of Xedia's MADway series of 
media-access devices designed 
to increase Ethernet network 
throughput for clients/servers 
and workgroups. The unit has 
an integral expansion slot capa· 
hie of supporting future net· 
work growth via Fat Pipe net· 
work cards operating at speeds 
of up to 155 Mbps. Additionally, 
the MADswitch has six 10-Mb 
switched Ethernet ports, each 

of which has thousands of user addresses, and provides the Spanning Tree protocol, out-of· 
band monitoring and configuration, and SNMP. 
Contact: Xedia, Wilmington, MA, (800) 989-3342 or (508) 658-7200. 
C lrcle 1 319 on In quiry C a rd. 

The nitrogen-fi ll ed and sealed 
drive is supplied with the Pock
et Socket transpon-safe case that 
protects against shocks of up to 
1200g's. 
Phone: (800) 943-0165 or 
(408) 943-0165. 
C i rcle 1 324 on Inquiry C ard. 

MAC WORKGROUP FAX SERVER 
One W orld Fax ( from $999), 
from G loba l Village (Mountain 
View, CA). in tegrates hardware 
and so ftware in a single device 
that le ts you send fa xes from 
your networked Mac. The unit 
transmits in the background and 
handles multiple faxes simulta
neous ly, managing a queue and 
automatically retrying busy num
bers as necessary. A menu-bar 
status display lets you monitor 
the progress of a transmission, 
and an audio call-progress fea
ture lets you listen during the fax 
connection. 
Phone: (800) 736-4821 or 
(415) 390-8200. 
Circle 1335 on Inquiry C ard. 

MODULAR REMOTE ACCESS 
For Ethernet and token-ring net
works, Shiva's (Burl ington, MA) 
LanRover/Plus (from $4299) is 

a dedicated, rack

REAL·TIME DISPLAY SCANNER 
A font- independent, gray-scale 
hand scanner, the RollandRead 
Personal ($195) displays images 
in up to 256 shades of gray with 
se lectabl e I00- to 400-dpi 
modes. From Recognita Corp. of 
America (Sunnyvale, CA), the 
scanner incorpo rates the co m
pany 's Go-CR OCR software, 
which has a recognition speed of 
4000 words per minute and 99.9 
percent accuracy, according to 
Recognita. Able to recognize text 
in 80 languages, the scanner has 
an 8-KB on-board buffer and ad
vanced rear stabilizers. 
Phone: (800) 255-4027 or 
(408) 241-5772. 
C ircle 1 3 22 on Inqui ry C a rd. 

PRINT ON THE SUNNY SIDE 
The SPARCprinter II ($2695), 
from SunPics (Mountain View, 
CA). is targe ted at ne t
worked and clien t/server 
workgroups invo lved with 
graphics- intensive applica
1ions, suc h as CASE and 
technical pub lishin g. The 
SunReady printer has 600
by 600-dpi reso lution, 12
page-per-minute production 
speed, image smoothing, 
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and PostScripl compatibility. 
Phone: (4 15) 960- 1300. 
C i rcle 132 3 o n In quiry C a rd. 

TWO FOR THE FIELD ..
In a lightweight , sealed, shock
resistant case, the In Lite note
book computer (from $6495) is 
designed for light-to-heavy in
dustrial or mi litary use. 1l1e note
book is configurable wit h up 
to two free PCMCIA Type I or 
Type II slots or one Type I I I slot, 
a free full -s ize AT card slot, and 
a passive or active color display. 
Distributed in the U.S. by Pro
mark Technologies (Laurel, MD), 
the Kontron Elektronik (Eching, 
Germany) uni t has an intell igent 
security system to protect your 
data from unauthorized access. 
Phone: (800) 634-0255 or 
(301) 953-1120. 
C irc le 1 3 2 5 on Inqu iry C a rd . 

The FW7500 portab le ($7995) 
combi nes light weight wi th rug
gedness and mili tary-specifica
tion compliance for on-the-go 
industrial or military use. From 
FieldWorks (Eden Prairie, MN), 
the unit acce pts six ha lf-s ize, 
three full-size, or a combinat ion 
oflSA expansion cards. Also fea
tured are an integrated flat-pane l 
mouse/signature pad , up to 64 
MB of RAM , a PCMC IA ex
pansion s lot that 
hand les Type I mounted server 
through Type IV that has a modu
drives, a dual-scan lar platform. The 
VGA co lor dis server allows you 
play, and an inte to change and up
grated CD-ROM grade configura
drive option. t ions to s upport 
Phone: high-s peed ana
(612) 94 7-0856. log and digita l 
C ircle 1326 o n communications, 
Inquiry C a rd . ~ such as ISON and 

V.fast. Avai lable 

STACKED PCMCIA DRIVE 
The lates t of MiniStor 's (San 
Jose, CA) More MB Drives, the 
Model MP260P3 ($499) is a pre
formatted 130-MB PCMCIA 
Type III drive w ith about 260 
MB of disk- s torage capacity, 
achieved with the Stacker Any
where data-compression uti lity. 

with integ rat e d 
V.32bis modems or high-speed 
asynchronous seri al ports , the 
La nRover/ P lus g ives remote 
DOS, Windows, and Unix users 
secured dial -in access to appli
cations on the LAN . 
Phone: (800) 458-3550 or 
(6 17) 270-8300. 
Ci rc le 1 328 o n Inquiry C a rd. 



STACK YOUR CD-ROMS _. 
TI1e Alpine Towers (from $1795) 
con ta in from four to 16 CD
ROM drives and provide up to 
4.2 GB of storage with multiple 
and s imultaneo us access. The 
PCM Technologies (Anaheim, 
CA) units feature an auto-switch
i ng power s uppl y, LEDs that 
indicate drive activity and pow
er-on status, and software vol
ume control. 
Phone: (800) 232- 1347 or 
(714) 961-7000. 
Circle 1334 on Inquiry Card. 

PCMCIA FAX CARD 
The FM -288 i ($495) V .Fas t 
28 .8-Kbps data/fax modem from 
PreMax Electronics (Sunnyvale, 
CA) provides data-transmission
speed conversions of up to 115.2 
Kbps. The Class- I and Class-2, 
Group LU-compatible PCMCIA 
Type II card sends and receives 
fax transmissions at 14.4 Kbps. 
Phone: (408) 739-7000. 
Circle 1065 on Inquiry Card. 

SCSI DISK ARRAYS 
Based on wide SCSI-2 drives, 
the MacinStor SpeedArray Nu
Bus storage systems (from $4045) 
have 2- or 4-GB capacity. From 
Storage Dimensions (M ilpitas, 
CA), the desktop digital-video 
storage systems support fu ll
screen, full-motion capture and 
playback. The uni ts use the com

pany's fast and wide Nu Bus Da
taCannon RISC-based bus-mas-. 
tering 1/0 card. 
Phone: (408) 954-0710. 
Circle 1329 on Inquiry Card. 

The QuickArray (from $36 10), a 
SCSI-to-SCSI disk-a1rny subsys
tem, is avai lable in I-, 2-, and 4
GB capacities. From PU (Fre
mont, CA), the units include the 
company's QuickSCSJ-F card and 
are compatible with Macs, Pow
erPCs, and SCSI-equipped PCs. 
Phone: (800) 288-8754 or 
(510) 657-22 11. 
Circle 1330 on Inquiry Card. 

GAIN PERSONAL CONTROL 
A personal digita l contro ller, the 
Xp lor-32 ($59.95) is designed 
for embedded contro l, limits 
monitoring, and data logging. 
The 2.15- by 2.2-i nch board in
cludes an 80C32 CPU, an 8-KB 
EEPROM , a serial port , and a 
5-V regulator. From Blue Earth 
Research (Mankato , MN), the 
board's 12 digita l 1/0 lines pro
vide connections for interface 
components such as resistors, 
capacitors, and transistors. 
Phone: (507) 387-4001. 
Circle 1062 on Inquiry Card. 

NETWORK ADAPTERS 
The EtherValue line of network 
adapters for PCs includes two sin
gle-med ia adapters for I OBase
T and lOBase-2 ($75 each) 
and a combination adapter 
($85). From Alta Research 
(Deerfield Beach, FL), the 
units are fu lly software con
fi gurable and support oper
ating systems such as Net
Ware, the Al version of 
LANtastic, and Windows 
for Workgroups. Compati
ble with the NE2000 driver, the 
adapters include LEDs for trou
bleshooting, as well as IRQ and 
1/0 addresses. 
Phone: (800) 423-8535 or 
(305) 428-8535. 
Circle 1333 on Inquiry Card. 

PENTIUM AND PCI 
The Micron P90PCI PowerSta
tion series of Pentium-based sys
tems (from $2999) has a PCl local 
bus and 64-bit memory architec
ture that supports up to 192 MB 
of RAM . Micron Computer's 
(Nampa , fD) basic system in
cludes 8 MB of RAM, 256 KB 
of write-back cache (expandable 
to 512 KB), a420-MB IDE hard 
drive, a PC! graphics accelerator 

PORTABLE LAN ADAPTER HOPS ACROSS THE FREQUENCY 
The RangeLAN2/PCMCIA ($695) 
operates at distances of up to 
500 feet in standard office en· 
vironments and up to 1000 feet 
in open spaces. Based on fre
quency-hopping spread-spec
trum technology in the 2.4· to 
2.4835-GHz bandwidth, the 
wireless adapter has a data rate 
of 1.6 Mbps. The unit's average 
power output is 100 mW. With 
the RangeLAN2/PCMCIA, as 
many as 15 independent wire
less LANs can operate within the 
same physical space. 
Comacr: Proxim, Mo11nrai11 
View, CA, (415) 960-1630. 
Circle 1320 on Inquiry C a rd. 

with 2 MB or RAM, and a dou

ble-speed CD-ROM drive. 

Phone: (208) 465-3434. 

Circle 1337 on Inquiry Card. 


SHARE YOUR MAC MO 
CARTRIDGE WITH DOS _. 
T he externa l Deltis mag neto 
opt ica l subsystem for the Mac 
(from $ I 195) has a sustained 
read capability of up to L72 
MBps with a 230-MB 3 '/,-inch 
MO cartridge and up to 2 .3 
MBps wi th a 1.3-GB 5 '/,-inc h 
caru-idge. From Olympus Image 
Systems (Irvine, CA), the sub 
system implements ISO-standard 
media that use zoned constant 
angu lar velocity. The unit lets 
you create DOS and Mac parti 
tions, as well as share files across 
DOS and Mac platforms, on a 
si ngle cartridge. 
Phone: (714) 453-4472. 
Circle 1327 on Inquiry C a rd. 
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TAKE COMMAND OF YOUR PRESENTATIONS 


Q ~c.<>!> 

""COtNAAt<o<Jl~;r--i< · · -:· 

. -~ · " :S ·-· - ~· 

Controlled by a PC, the VCR Commander Author ($7291 and 
Editor ($5951 models let you use your VCR and TV monitor or 
TV with an RF modulator when you need full-motion video to 
enhance a presentation or classroom instruction, as well as in 
TV and video research. With the unit, you can select and play 
multiple segments of videotape without having to manipulate 
a VCR's controls or reference its tape counter. You use your 
computer's mouse to indicate the beginning and end of each 
segment, and you use the keyboard to type in the segment's 
title. During the presentation, the VCR Commander automati· 
cally locates each selected segment and plays it when you 
click the mouse. 
Contact: Q11a/Tec/1, Great Falls, VA , (800) 757-4472 or 
(703) 759-4472. 
Clrcle 1321 on Inquiry C a rd. 

The Mode l 3 JOB DSP and data 
acquisi tion board (from $900) is 
based on the TMS320C3 I Ooat
ing-point DSP operating at 40 
MHz. The board prov ides data 
acquisition for four differential 
channels at 14-bit resolution with 
programmable gain and a maxi
mum am piing rate of 300 kH z. 
Two 12-bit , 250-kHz analog out
puts are provided. From Dalanco 
Spry (Rochester, NY), the Mod
e l 3 1 OB can be populated with 
ze ro- o r one-wait-state SRAM 
ranging in size from 32.000 to 
5 12,000 words. 
Phone: (716) 473-3610. 
C i rcle 1 339 on Inquiry C a rd. 

ETHERNET PRINT SERVER "' 
A stand-alone pocket-size print 
server for Ethernet networks. the 

ca rd is from Smart Modu la r 
Technologies (Fremont. CA). 
Phone: (510) 623-1231. 
C irc le 134 1 on Inqui ry C a rd . 

PRINT HIGH·QUALllY LABELS 
CoStar' s (Greenwich , CT) La
belWri ter XL and XL Plus labe l 
printer (from $249.95) feature 
built-i n network support and a 
203-dpi thermal print head to 
produce laser-q uality output. 
Both can handle a large range of 
labe l s izes and have an Ap
pleTa lk option. 
Phone: (203) 661-9700. 
Circle l.34 3 on Inqui ry C a rd. 

INTERFACE ADAPTER 
The Internal PCMCIA Interface 
Adapte r ($295) from Quatec h 

4530 E/PS ($395) (Akron, OH ) sup
ports all Type I, IT ,e nab les yo u to 

s imultaneo us ly and III memory 
print from Net and 1/0 cards. in
Ware and LA c luding modems 
Manager/LA and LAN ca rd s. 
Server to a net The adapter come 
work printer attached via a par
alle l port. From Agile (Hercules, 
CA), the RISC-based unit has a 
print speed of 1200 Kbps. A sof1
ware key pe rm its upgrades to 
EtherTalk and TCP/fP. 
Phone: (800) 538- 1634 or 
(510) 724- 1600. 
C i rcle 1340 on Inquiry C a rd . 

TRANSFORM YOUR PDA 
Comprising a fax modem and ex
panded memory, the FMM Type 
II PCMCIA card (fro m $349) 
allows you to send 
binary fi les and fax 
messages over the 
te lephone as well 
as send out your E
mai l over the Inter
ne t and down load 
me ·ages. While the 
card is in its s leep 
mode. its power consumpti on 
drop to less than 2 milli amp . 
You can update the modem op
erating code on-line and end and 
rece ive faxes at 9600 bps. The 

wi th CardSoft card and socket 
serv ices and the CardView Win
dows-based PC ca rd manager 
program. 
Phone: (2 16) 434-3154. 
Circle 1061 on Inquiry C a rd . 

OS/2 STORAGE "' 
A portable parallel-port hard disk 
fo r OS/2 systems, the BSE Flash
drive 25 (from $499.95) is based 
on BSE's (Flagstaff, AZ) 16-bit 
para llel-port IDE controller and 
a 2'h-inch hard disk. The 120- to 

500-MB Flashdrive 25 weighs 
less th:m l 'h pounds and includes 
an AC adapter/charger. 
Phone: (602) 527-8843. 
Circle l.345 on Inquiry C ard . 

DSP BOARDS 
Targeted for such uses a. high
quality speech processing. digi· 
ta l audi o, and mult imed ia ap
plications , the Eag le-56 DSP 
board (from S2695) is available 
in 40- and 66-MHz version . 
The card has zero -wait- tale 
SRAM in fou r banks of 64 .000 
24-bit word · each. Each version 
of the Momentum Data Systems 
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(Costa Mesa. CA) board has two 
16-bit stereo codecs, daughte r
ca rd expansio n w ith a fu ll y 
buffe red memory interface , a 
high-speed para lle l host in te r
face. and an on-board u er-pro
grammable 1/0 device. 1/0 ex
pansion ·upports external serial 
1/0 device . 
Phone: (714) 557-6884. 
Circle 1338 on Inquiry Card. 



BABY PC AT MOTHERBOARDS 
The 60- IHz Bison II Pentium 
motherboard ($ 1295) comes with 
5 12 KB of cache me mory and 
four banks of 72-pin S IM Ms, 
and it support s 64 MB o f o n
board RAM. From Ocean In fo r
mation Sys tems (Covina . CA), 
th e Bison 11 mothe rboard has 
seve n ISA-bus slots wit h two 
VL-Bus ex tensions. 
Plrrme: (800) 325-2496 or 
(8 18) 339-8888. 
Circle 1063 on Inquiry Card. 

Liun Computers ' (M ilpitas, CA) 
1 ice Gree n 486/PCJ m o th er
board ($419) uses the PCI bus to 
support up to four v ideo, net 
work, mu ltimedia, and hard disk 
th roughput cards. The board pro
vides fiv e 16-bit ISA slots and 
up to 128 MB of RAM , and it 
su pports up to 5 12 KB of sec
ondary cache memory. 
Pirone: (408) 943- 1100. 
C ircle 1064 on Inquiry Card. 

AWORKGROUP PANEL ~ 
The $ 13,999 PowerYiew 950 ac
tive-matrix LCD projection pan
el from In Focus (Tualatin , OR) 
has a I 0.4-inch-d iagonal screen 
and ca n projec t mo re rhan 1.4 
million colors simultaneously at 
a I 024- by 768-p ixe l resolution. 
Optiona l built-i n video compar
ibili ty ($ 1000) in the PC-, Mac-, 
and worksta ti on-co mpatible . 6
pound unit supports 1TSC. PAL, 
and SECA M video standards. 
Phone: (800) 294-6400 or 
(503) 692-4968. 
Circle 1 060 on Inqui ry Card. 

PORTABLE 
MULTIMEDIA 
The Can!Station ProMe
dia ($1295) combines a 
double-speed CD-ROM 
drive with the ability to 
record and play back 
16-bit sound, so you can 
add MPC Level 2-com· 
pliant sound and CD· 
ROM capabilities to your 
Type II PCMCIA-based 
notebook. The 6-pound 
unit includes a two· 
thinl·length ISA expan
sion slot that will accept an Axonix NTSC video, Ethernet LAN, or modem card. 
Contact: Axonix, Salt Lake City, UT. (800) 866-9797 or (801) 466-9797. 
Circle 1342 on Inquiry Card. 

WIRELESS ETHERNET 
ADAPTER 
A batte ry-powered wi reless 
Ethernet adapte r, AirLAN/Par

allel ($699) attaches to any 
paralle I por t to prov ide 
seamless compatibility be
tween wired and wire less 
networks. From Solectek 
(San Diego, CA), the 
adapter has an opera tin g 
range of up to 50,000 
square feet in an office and 
up to 800 feet in an open 
area. Rechargeable batter
ies prov ide up to 10 hours 
of operation. 
Phone: (800) 437- 15 18 
or(6/9) 450- 1220. 

Circle 1336 on Inquiry C a rd. 

REMOTE SCSI CONTROL "' 
The SCSI Switch Model ACl
2014 (fro m $ 1295) pro
vides loca l and remote 
switching of multiple SCSI 
co mpute r and peripheral 
buses. From Applied Con
cepts (W il sonvi ll e, O R), 
the switc h supports s tan
dard 8- and 16-bi t SCS I de
v ices on six independent 
SCSI buses, which you can 
electronically connect and 

exchange. Windows, Mac, and 
Unix software suppl ied with the 
unit lets you control selec tion via 
a serial port. 
Phone: (503) 685-9300. 
Circle 1331 on Inquiry C ard. 

HIGH-CAPACITY DRIVES 
The internal S I4303 ($6149) and 
external MD4303 ($6249) SCSl
2 hard drives offer 4.3 GB of for
matted capac ity with an average 
access time of 8 ms. From Pro
com Techno logy (Irvine , CA), 
the drives are avai lable for PCs, 
PS/2s, the Macin tos h, and the 
Power PC. 
Phone: (714) 852- 1000. 
C i rcle 1066 on Inquiry C a rd . 

INSTANT REFERENCE 11>

The F- 1 ($22 .95 ). a qui ck-flip 
organ izer and refe re nce pad , 

mounts on either side of your 
computer mon itor to let yo u 
quickly retrieve often-used in
formation. From Husco Eng i
neering (Wilton, CT), the device 
has 48 snap-out pages a nd 12 
tabbed separators. 
Phone: (800) 752-3 181 or 
(203) 762 -3181. 
Circle 1344 on Inquiry Card. 

VOICE-INTERACTIVE MODEM 
An inte rn a l voice - interactive 
data/fax modem, the 9624YF 
($ 199) combines a 9600-bps 
send/receive fax modem with a 
2400-bps data modem with voice 
recognition . From Ca l Com 
Products (Placentia , CA) , the 
modem distinguishes between 
incoming faxes and voice mes
sages and provides group faxing. 
Phone: (714) 961- 1888. 
Circle 1067 on Inquiry Card. 
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UNIX DATA MANAGEMENT 
Part of a new family of advanced 
network backup and data manage
ment software for Unix, ARCserve/ 
Open 2.0 for the HP-UX platform 
has a Motif Interface with pull-down 
menus and graphical icons. ARC· 
serve/Open ($1995 for up to 16 cli· 
entsl includes a parallel streaming 
feature that enables It to simulta· 
neously back up and restore data 
to and from several devices con· 
cumntly. System management fea· 
tures include AutoPilot, which in· 
telligently rotates tapes, and Disk 
Grooming, which migrates dormant files from the server to tape to free up disk space. Compatible 
backup devices include 4- and 8-mm, QIC, and DLT SCSI tapes and changers. 
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Contact: Cheyenne Softwa re, Roslyn Heights, NY, (5 16) 484-5110. 
Circle 1271 on Inquiry Card. 

FUZZY LOGIC FOR BUSINESS ..
FuzzyS P ($2995) from Neura l
Ware (Pittsburgh, PA) is an array 
of tools for building fuzzy in for
mation systems that 
prov ide solu tions in 

WORK IN YOURthe transportation, 
fi nancia l service , OWN STUDIO 
insurance, managed MediaStudio ($299) 
health care, biotech g ives you the ab il 
nology, marketing, ity to capture video. 
and medi ca l ser audio, and still im
vices industries. !ts ages from externa l 
advanced decision sources such as cam
support capabil ity helps you ad
dress critical issues in areas such 
as risk asses ment , market share 
and sales analysis , portfo lio mix 
optim ization, and asse t and re
source allocation. 
Phone: (4 12) 787-8222. 
Circle 1275 on Inquiry C o rd. 

ACCESS THE INTERNET VIA 
WINDOWS 
MKS In ternet Anywhere ($ 149) 
has a Windows interface to all 
components for easy access to 
the Internet through Usenet news 
and mail. From Mortice Kern 
S ys te m s (W ater loo , Ontario, 
Canada). MKS In te rnet Any
whe re prov ides network new. 
capabi lities that g ive you a fo
rum for di scussion and informa
tion on any subject. You can also 

216 BYT E J ULY 1994 

send and receive mail between 
UUCP sites . 
Phone: (5 19) 884-225 1. 
Clrcle 1276 on Inquiry Card . 

corder , VCRs, laserdiscs, scan
ners, and Photo CDs. After you 
have captured the images , you 
can touch up ind ividual frames, 
ed it an image, add tex t , a nd 
morph images or video fram es . 
From Ulead Systems (Torrance, 
CA), MediaStudio also helps you 
create and edit the sound track 
for a production. 
Phone: (3 10) 523-9393. 
Circle 1277 on Inquiry C a rd. 

AN INTERNET MOSAIC 
An Internet app lication that dis
plays infornia tion located on the 
World Wide Web in hypertext 
format. 'CSA Mosaic ( from 
$ 149) prov ide · a single interface 
to th e disparate serv ices a nd 
databases on the Internet. You 
can use the Spry (Seatt le, WA ) 

app lica t io n to search for and 
browse through documents, re
trieve infonnation, and locate re
sources. NCSA Mosaic rnns over 
any TCP/ IP tran port . 
Phone: (800) 777-9638 or 
(206) 447-0300. 
Circle 1279 on Inqui ry Card. 

~"'""~""""""""'""""'"°"""""'°-'-----"'"'=~,.., C hec k It Pro tec h-

INTEGRATE DOS AND 
WINDOWS ... 
A Windows desktop that bring · 
Windows features to your DOS 
shell and an improved DOS box 
to Windows, FrontRunner 
($ 139) from Phar Lap =....: ='-~-~~·~............ -~ 

(Cambridge, MA) lets you 
run \Vi ndows program s ,,..,.,,_,, , ..,,,_u ..,...... 
directl y from th e DOS ~~::!!!., :: i0 

u. a• 

pron1p t. You can sc ro ll ,..,,~Hh ! a...qar• ~:.~·"· '" 1.n 

and view your ent ire DOS 5:~ ~=~ 
11

screen history and copy, ..... ..,.. ,,,.,.,,.. 

paste, and prin t any part CE:l CB:! ~ 

of your DOS session. As an al
ternati ve to Program Manager, 
FrontRunner lets you run pro
gra ms from a customizab le 
Launch Bar or from a run menu. 
Pirone: (6 17) 66 1-1510. 
Ci rcle 1281 on Inquiry C a rd. 

END INCOMPATIBILmES FOR 
VB APPLICATIONS 
YersionStamper-Y B ($ 129) from 
Desaware (San Jo e , CA) lets 
you embed version information 
into a Visual Basic-based exe
c utab le not only for the exe
cutable but also for all the DLLs 
and custom contro ls used by that 
executa ble. You can then in
stant ly detect the presence of in
compatible DLL · or YBXes on 
the target sys tem. 
Pirone: (408) 377-4770. 
Circle 1280 on Inquiry C a rd. 

THIS UTILITY HAS 
THE ANSWERS "' 
Setup Advisor ($29.95) he lps 
you fi nd existing confi guration 
problems and be confident that 

the needed !RQs, 
DMA channels, !/0 
port s, and RAM 
and ROM addresses 
a re avai la ble o n 
your PC before you 
purchase or insta ll 
a new dev ice. T he 
T o uc hStone Soft
ware (Huntingto n 
Beach, CA ) utili ty 

• uses the company's 

nology to collect the information 
and make hardware-setup rec
ommendat ion for upgrades. 
Pirone: (800) 53 1-0450 or 
(7 14) 969-7746. 
c i rcle 1282 on Inquiry c a rd . 



IMAGING IN WINDOWS NT 
Based on Windows NT, the Watennark Professional Edition and 
Image Server enable you to incorporate faxed or scanned paper 
documents into enterprise-wide client/server applications de
veloped with products such as Notes, Visual Basic, and Power· 
Builder. With the Professional Edition, which is integrated with 
Expervision OCR and supports OLE 2.0, you can mail an image 
directly from within Watennark using MAPI or VIM. The Image 
Server uses SQL Server, multithreading, and symmetrical multi
processing to provide levels of throughput and perfonnance 
that are normally found on large systems, according to the 
company. The price of the Professional Edition starts at $295 

for one user 
and costs 
$1395 for five 
users; the 
Image Server 
starts at 
$2995 for up 
to 25 users. 
Co111act: 
Watermark 
Software, 
Burlington, MA, 

C.n 'fM pin•• tftcdr: out prldot (617) 229-2600. 

•Cl'HfMlll-"" Goum1ct Gn.rb I• 

tot tr.o rftht fluoant. 
 C i rcle 1272 

tfini:Q!]C!ll'Mil'llfffilCT:=====l!Th!:!•~·..::.'~"":!:"~---J:•~· on Inquiry Card. 

of Science, G MS sets up a bidi
rectional computational network 
that lets you build a s imulation 
that can run forward and back 
ward th rough time with out re
quiring you to change the model. 
Phone: (4 13) 586-8929. 
Circle 128 7 on Inq u i ry C a rd. 

3-D SITE DESIGN 
A stand -al one W indows CA D 
program, Site Designer ($795) 
addresses the land-planning needs 
of landscape architects. nurseries, 
contractors, and site des igners 
and bui lders . The LandCADD 
International (Englewood, CO) 
package includes 3-D function 
ality with rendering capabi lities 
and permits a bidi rectional mi 
gration path to the company's 
AutoCAD-based products. 
Phone: (303) 799-3600. 
C irc le 1285 on Inquiry C a rd. 

DEVELOP AWINDOWS 
ENVIRONMENT 
SingleStep++ (from $ 1700) is an 
integrated package of program
building, code-genera tion , de 
bugging, and analys is tools that 
p rovide push-button and Win 
dows control over a number of 
development tasks . From Soft
ware Deve lopment S ys te m s 
(Oak Broo k, IL), the package 
features full source- level simu 
lation , access to all program ob
jects, integration with a true C++ 
compiler, and support fo r back
g round -mode debu gging with 
68300-fo mily processors. 
Phone: (708) 368-0400. 
C i rcle 1286 on Inquiry C a rd. 

Software Update 

SQA TeamTest 3.0, Software 
Quality Automation 
(Woburn, MA), integrates 
with Gupta's SQLWindows 
through an APT provided by 
Gupta. The APT allows 
automated test procedures 
created in SQA TeamTest to 
direc tly communicate with 
SQLWindows G UT objects. 
$2495 . 

Phone: (617) 932-0110. 
Ci rcle 1303 on Inqui ry C a rd-

CommUb 5.0, Greenleaf 
Software (Dallas, TX), ex
tends asynchronous com
munications programming 
for C to 32 bits, expands 
Windows features wi th two 
language-independent 
DLL and message notifica
tion for communications 
event , and adds Com
puServe B+ as a supported 
file transfer protocoL From 
$359. 

Phone: (800) 523-9830 or 
(214) 248-2561. 
Circ le 1304 on Inqui ry C a rd . 

EasydlJ8.3, Geocomp (Gold 
en, CO), now operates on 
NetWare, LANtastic, and 
One Man Lan; offers multi
ple con figuration files; saves 
raw, planimetered coordi
nates into a DPT fi le; and 
has command-line direction 
into any menu routine of the 
program. $390. 

Phone: (303) 233-1250. 
Clrc ie 1305 on Inquiry C a rd. 

Wind/U 2.0, Bristol Tech
nology (Ridgefield, CT), 

adds support ·~;;~~=:I 
fo r Microsoft' s 

~ti 
Win32s API, J.'.o 
the 32-bit edi  ~ulilx
ti on of the 
Visual C++ de
velopment system fo r Win
dows and NT, a color palette, 
and a Color Common clialog 
box; it also adds Xprinter 2.2 
and Wind/ U Spy. $9950. 
Phone: (203) 438-6969. 
Circle 1 306 on Inquiry C ard . 

FINISH YOUR PHOTOS IN 
WINDOWS 
Picture Window ($199) from Dig
ital Light & Color (Cambridge. 
MA) combines advanced image 
edi ting software with a digita l 
print service to produce profes 
s ion al-quality print s overni ght. 
The system handles Photo CD im
ages and works with conventional 
35mm color slide or negative fi Im 
as well as black-and-white film. It 
can also process images created 
with digital cameras. 
Phone: (6 17) 497-9027. 
Circle 1283 on Inquiry C ard-

APIM WITH AN ADVANTAGE 
More than a personal organizer, 
Polaris Adv;mtage ($ 149) enables 
you to exchai:ge data with your 
Windows applicat ions as well as 
manage your addresses, pho ne 
numbers, meeti ngs, a ppo in t 
ments_ and to-do lists. From Po
laris So ft wme (San Diego, CA). 
Polaris Advm1tage can also track 

and launch Windows and DOS 
files, including graphics. 
Phone: (6 19) 592-7400. 
C i rcle 128 4 o n Inquiry C a rd. 

AUTOMATED MODELING .._ 
Software that automates mathe
matica l mode ling and decision 
support . G MS 2.0 ($499) from 
Probots (Northampton. MA) au
tomatically designs the sequence 
in whi c h a m ode l computes 
equations. Using technology de
veloped by the Russian Academy 
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PROGRAM DATA AS 
OBJECTS 
An object-based programming 
tool, the Gamelon file access Ii· 
brary lets you store program 
data as objects. Available now 
for OS/2 ($4951 and Windows 
($3951 and soon for Windows 
NT ($495), Gamelon allows 
multidimensional file structures 
via object nesting. Logical navi
gation and automatic object 
tracking permit object-based file 
access, self-documentation of 
files, and increased portability 
of file access code across plat

forms. You can create elementary data objects as well as aggregate objects. The Gamelon li
brary helps you model and preserve data in objects and write file access code that looks similar 
from one program to another. 
Contact: Menai, Menlo Park, CA, (4 15) 853-6450. 
Clrcle 1273 on Inquiry Card. 

DOCUMENT MANAGEMENT 
CHOICES 
Windows-based in formation 
and document management soft
ware, Island InText ($395) from 
Island Software (San Rafae l, 
CA) enables you to retrieve, an
alyze, and publish your Word, 
WordPerfect, and Ami Pro doc
uments. The software package 
automatically sorts and catego
rizes documents, conducts nat
ural-lan guage and st ruc tured 
searches, and has a heuri stic/ 
learning architecture. A Unix 
versio n is planned for release 
later thi s year. 
Phone: (800) 255-4499 or 
(415) 491-1000. 
Circle 1288 on Inquiry Card. 

The Chaos document manage
ment system (single user, $ 195), 
which combines Microsoft Ac
cess and Word, provides text 
searching, version tracking, doc
ument archiving, access control , 
and a fu ll range of document-re
trieval and reporting functions. 
The software package is from 
Compendium Research (Philo
math, OR) . 
Phone: (503) 929-2776. 
Circle 1289 on Inquiry Card. 
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DIAGRAM YOUR INFORMATION 
CorelFlow ($99), a busi ness 
g raphics app li cation for Win
dows, lets you organize infor
mation into diagrams and flow
chart s by dragging predraw n 
shapes onto a page and connect
ing the shapes with lines and 
curves. From Corel (Ottawa, On
tario, Canada), the OLE 2.0
compatible software includes the 
Corel Gallery clip-art library and 
visual clip-art manager. 
Phone: (613) 728-8200. 
Circle 1291 on Inquiry C ard. 

NETWORK SCHEDULER ,.. 
The Ash Win Windows-based 
scheduler (from $249) lets a net
wo rk manager sc hed ul e and 
execute a var iety of tasks using 

processing powe r from any 
workstation on the network . 
From Creative Interaction (Chap
e l Hill , NC) , AshWin is avail 
able for Windows 3. 1 and NT; 
the package supports TCP/ IP, 
NetWare IPX/SPX, OLE 2.0, 
and ODBC. 
Phone: (800) 545-2442 or 
(919) 489-6300. 
Circle 1296 on Inquiry Card. 

FAST 3-D GRAPHICS 
For use with Windows, addDepth 
($ 149) le ts you qui ckly create 
original 3-D text and objects or 
create them from imported clip 
art and illustrations. From Ray 
Dream (Mountain View , CA) , 
addDepth lets you fine-tune your 
artwork, view it from any angle , 

and import and export 
graphics to and from 
leading Windows graph
ics applications. The 
software is compatible 
with addDepth for the 
Macintosh. 
Phone: 
(800) 846-01I1 or 
(4 15) 960-0768. 
Circle 1294 

on Inquiry Card. 

Software Update 

INposition 1.5, DK&A (San 
Diego, CA), includes 
Po tScript and EPS filters; 
enhances the offset tool to 
include EPS; has built in 
the capability to bring in 
multiple documents in one 
step; add uppon for pin
register systems; and adds 
offset, scale, and rotation 
adjustments to multiple 
and single pages in reader 
and printer spreads. 
$ 1895. 
Phone: (800) 598-8118 or 
(619) 488-8l18. 
Circle 1307 on Inquiry Card. 

Smart Characters for Stu· 
dents 2.9, Apropos (Ar
lington, MA), removes 
copy protection, lets you 
edit in up to seven docu
ments in Windows, sup
po11s additional printers, 
includes fract ional point 
sizes, extends allowable 
dictionary searches, and 
provides transparent con

version between the Asian 
bopomofo and pinyin pro
nunciations so that you 
can use them interchange
ably. $99.95. 
Phone: (800) 676-402 1 or 
(617) 648-2041 . 
Circle 1308 on Inquiry Ca rd. 

Enfln 4.0, Easel (Burling
ton, MA), provides a new 
development workspace 
with icons organized by 
functional group and 
color-coded; includes a 
Main Desktop Apprentice 
feature, a SQL Editor, and 
connectivi ty fea tures; and 
adds a generic EHLAPPT 
imerface. Windows ver
sion, from $3995; OS/2 
ver ion, from $5995. 
Phone: (617) 221-2100. 
Circle 1312 on Inquiry Card. 



SCIENTIFIC IMAGE PROCESSING 


An extensible Image-processing system, Easy Image lets you 
rapidly display, enhance, manipulate, and analyze images 
using Windows. The $595 program has a Rectification fea
ture to align images so that North is at the top of the screen; 
this feature also transfonns image coordinates to remove 
distortion. Histogram Equalization enhances low-contrast 
images, Classification (also known as thematic mapping) ex
tracts infonnation from remotely sensed data, and False 
Color lets you assign a color to a gray-scale value. A Statis
tics feature provides Instant statistics for an image, an area 
of an image, or a transect through an image. 
Co11rac1: PenMetrics, Corvallis, OR, (800) 537-3322 or 
(503) 757-3076. 
Circle 1274 on Inquiry Ca rd. 

BUILD 3-D MODELS IN 2-D .,. buildings while working in only 
Facade 2.0 ($189) from Eclipse two dimensions; Facade au to
Software (Bellingham, WA) is a matically converts the images 
face-based 3-D building model into finished 3-D models. 
er fo r AutoCAD release 12. With Phone: (206) 676-6 175. 

OLE FOR UNIX 
Application-to-application link
ing and embedding are avai lable 
with Affinity ($7500) from Soft
ware Pundits (Burlington, MA). 
The Uni x package includes the 
Affinity client and server library, 
daemon, and Network Manager; 
the OLE API and specifications; 
the Presentation Fomiat Adapter. 
which includes suppon for meta
files and bit maps; and commu
nications adapters for Tooltalk 
and TCP/ IP. 
Phone: (617) 229-6655. 
Circle 1299 on Inquiry Card . 

DOCUMENT ROUTER .,. 
A Windows utilit y, N' Rout e 
(S 1995) automatically routes 
scanned images or incoming fax
es on E-mail systems suc h as 
Notes, cc:Mail, and Micro oft 
Mai l. From Nestor (Providence, 
RI), N'Route finds and identi
fie a handwritten or machine
printed rec ipient name in a doc

- ·~ ~-=-·':.,";-" 
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ument that has been dropped into 
a canner or fax batch. The doc
ument image i then anached to 
a mai l message and delivered to 
the recipient via the mail system. 
Phone: (401) 331 -9640. 
Circle 1295 on Inquiry C a rd . 

MAPS ON CD-ROM 
The six-caitridge Base Map CD
ROM ($ 1500) contains map of 
the ent ire continental U.S. The 
more than 50,000 maps, which 
are in AutoCAD DWG format , 
provide street-level detai l, show
ing roads , rivers, lakes, streams, 
railroads. pipeline , transmi. sion 
lines, and ;:iirpons. The CD
ROM set is from Micro Map & 
CAD (Lakewood, CO). 
Phone: (303) 988-4940. 
Circle 1302 on Inquiry C a rd . 

Software Update 

Visual Designer 2.0, Intell i
gent Ln trumentation 
(Tue on,AZ),adds 
14 func- B;~!!!!!l~~:i.) 
ti on 
blocks 
including 
Serial 
Commu
nications. DOE Client., 
X/Y Plot, Load, Audio 
Annunciator, and Random 

oise; upports analog 
data capture at a rate of up 
to I0 MHz with [ 2-bit 
re olut.ion and up ro 500 
kHz with 16-bit re olu
tion; and adds display
contro l capabilities that 
let you control which dis
plays appear on the Run 
screen. $595 unti l July 31; 
$995 thereafter. 
Phone: (800) 685-9911 or 
(602) 573-0887. 
Circle 1309 on Inquiry C a rd. 

DynaZIP Data Compression 
Toolkit for Microsoft Windows 
2.0, Inner Media (Hollis, 

H), add multiple-di k 
uppon with automated 

disk wiping/formauing, 
data encryption/decryp
tion with user-defined 
password , creation of 
ea y-to-use Windows
hosted elr-extracting ZCP 
file , improved speed and 
smaller DLL size , and 
cancelable operation . 
249. 

Phone: (603) 465-3216. 
Circle 1310 on Inq uiry Card. 

TeleAnder 3.3, Spider Is
land Software (Irvine, 
CA). adds support for the 
Macinto h PowerPC run
ning in native mode using 
System 7.1.2. $425. 
Phone: (714) 669-9260. 
Circle 1311 on Inquiry Ca rd. 

ProdeaSynergy 2.0, Prodea 
Software (Eden Prairie. 
MN), adds OLE 2.0 sup
port , enhanced process 
logic, and a LA version. 
Single-u er license, $495. 
Phone: (612) 942-1000. 
C ircle 1314 on Inquiry Ca rd. 
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TRACK TIME AND EXPENSES 
ON THE MESSAGEPAD 
A business application for the 
Apple Newton MessagePad, the 
Iambic TimeReporter ($ 129) 
records and reports time and ex 
penses for billing purposes. Since 
you record time on-the-fly, you 
don ' t spend hours on time-sheet 
input, and you can instantly re
summon inform ation by code 
number, firs t word, or iists of 
current clients. The package is 
from Iambic Software (Sunny
vale, CA). 
Phone: (408) 746-3709. 
Circle 1297 on Inquiry Card. 

MPEG COMPRESSION FOR 
WINDOWS 
MPEG-I-compliant , XingCD 
($995) produces MPEG video 
streams from TGA, A VJ, or BMP 
formats. The software transcodes 
full-motion video captured by 
motion JPEG cards with A VI out
put, 3-D animation files, and ren
dered video. From Xing Tech
nology (Arroyo Grande, CA). tl1e 
software 's CD-qua lity MPEG 
audio compression produces a 
s ingle interleaved audio/video 
stream that supports CD-ROM 
data rates of 150 KBps. XingCD 

supports full I, 8 , and P frames 
with user-selectable distribution 
of frame types. 
Phone: (800) 294-6448 or 
(805) 473-0145. 
Circle 1300 on Inquiry Card. 

HELP YOURSELF TO A 
WINDOWS TOOL 
Help Yourself ($299) is a fully 
integrated authoring tool for de
veloping Windows help files for 
programs and on-line informa
tion systems based in Windows 
Help. The SoftLog ic Solutions 
(Manchester, NH) tool feat ures 
a WYSfWYG editor, help com
piler, spelling checker, thesaums, 
and project manager. 
Phone: (603) 627-9900. 
Circle 1301 on Inquiry Card. 

SIMULATE MOVING OBJECTS 
A set of simulations for courses 
dealing with tl1e physics of mov
ing objects, Objects in Motion 
($84.95) lets you create and run 
compute ri zed experiments that 
help students leru11 about the sub
ject being studied. From Physics 
Academic Software (North Car
olina State University, Ra le igh, 
NC), the interactive PC or Mac 

software covers such topics as 
kinemat ics, rotational motion , 
projectiles, and relative motion. 
Phone: (919) 515-2524. 
Circle 1278 on Inquiry Card. 

DEVELOPMENT KIT 
The Saber LAN Workstation 
Software Developer's Kit ($495) 
lets software developers integrate 
applications into the Saber LAN 
Workstation Console Windows
based application. From Saber 
Software (Dallas, TX), the kit 
provides the APis and documen
ta tion necessary for developers 
to complete the integration. 
Phone: (800) 338-8754 or 
(214) 361-8086. 
Circle 1290 on Inquiry Card. 

NETWORK CHEMISTRY 
Network versions of ChemWin
dow and Chemlntosh ($599 
each) chemistry-drawing soft 
ware permit unlimited acces. 
over a network and the ability to 
download the software to local 
hard drives . The products a re 
from SoftShell Internation a l 
(Grand Junction, CO). 
Phone: (303) 242-7502. 
Circle 1292 on Inquiry Card. 

GRAPHICS LIBRARY 
FOROS/2 
GraphiC 7.0 ($495), now 
available for OS/2, is a 
true multithreaded, 32-bit 
Presentation Manager 
application that lets you 
create visualizations of 
your scientific or engineer
ing data in all environ
ments. New features in the 
software include 3-D filled 
contour plots, patch plots, 
staircase plots, angled 
string labels, box and 
whiskers plots, and sup
port for PostScript Level 2. 

Software Update 

Milestones, Etc., 4.0, Kidasa 
Software (Austin, TX), 
adds support for OLE 2.0 
and MDI and includes 
basic drawing tools, Drag 
& Drop, custom import, 
an additional level of time 
detai.1 , and Print All, 
which lets you print all 
open schedules. $149.95. 
Phone: (512) 328-0767. 
Circle 1313 on Inquiry Card. 

Energize 3.0, Lucid (Menlo 
Park, CA), adds major 
performance improve
ments ruid a shared-data
base feature that lets de
velopers work on a subset 
of a project without hav
ing to manage the entire 
project within their work
space. $4250 for one unit. 

Phone: (415) 329-8400. 
Circle 1315 on Inquiry Caril. 

VlsionPoint 8.0, SBT Ac
counting Systems (Sau
salito, CA), upgrades all 
16 module with Ready
View technology, which 
includes file browsers, the 
SBT Business Status Re
port, and instruit inquiries. 
$295 per module. 

Phone: (800) 944-1000 or 
(415) 331-9900. 
Circle 1316 on Inquiry Card. 

FastTrax 5.0, FastTrax 
International (Berkeley, 
CA), adds directory sort
ing, surface testing, and 
free-space creation func
tions. $70. 

Phone: (510) 525-3510. 
Circle 1317 on Inquiry Card. 

WordScan Plus 3.0, Calera 
Recognition Systems 
(Sunnyvale, CA), includes 
the Chameleon Toolbar 
and support for OLE 2.0 
and ffewlett-Packard's 
AccuPage 2.0. $595. 

Phone: (408) 720-8300. 
Circle 1318 on Inquiry Card.Contact: Scientific Endeavors. Kingston, TN, (800) 998-1571 or (615) 376-4146. 

Circle 1293 on Inquiry Card. 
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WHY IN THE WORLD 
WOULD YOU PUT 
UNIX'" ON YOUR PC? 

UNIX on your Intel 386. 486 or Pentium -based PC can give 
you unparalleled solutions for your most demanding systems 
needs. Here are just a few of the solutions available from .. . 

Information Foundation - the Open Systems Migration Experts! 

ULTIMATE 32-BIT SOLUTION 
UnixWare is the latest release of UNIX SVR4.2. Capable of 
running UNIX, XENIX. DOS and MS-Windows applications in 
an easy-to-use. Motif-based graphical desktop! 
UnixWare Personal Edition ... From $166! 

a" 

INTERNET PC SOLUTION 
Now the UnixWare Personal Edition comes with TCP/IP and 
NetWare networking! Supports Ethernet. Token Ring, SLIP 
and PPP. Mosaic, xrn, docs and other tools now bundled! 
Ride the information highway ... From $249! 

DEVELOPMENT SOLUTION 
Complete Xl l & Motif UNIX development system 
supporting graphical, character-based and networking 
development. Comes with complete on-line manuals. 
UnixWare Personal Edition & UnixWare 
Software Development Kit ... From $255! 

COMPLETE UNIX SOLUTION 
Complete UNIX SVR4.2 including TCP/IP & NFS networking, 
Xl l & Motif, full development system. DOS & MS-Windows 
support, on-line manuals and more! 
UnixWare Personal Edition, UnixWare NFS & 
Software Development Kit ... From $399! 

UnixWare Personal Edition with X 11 / Motif 
based Graphical Desktop Manager running 
Mosaic internet browser. MS-Windows 3.1 . 
Excel and various UNIX desktop applications. 

UNIX SERVER SOLUTION 
Complete graphical UNIX system supporting 
unlimited network and terminal-based clients. 
Includes free development system! 
UnixWare Application Server ... $974 

SCO/ISC UNIX TRADE-IN 
Now you can upgrade your exlslting copy of SCO 
UNIX. SCO Xenix, ISC UNIX or any other Intel UNIX 
system to Novell 's UnixWare!!! Call for details. 
Personal Edition & NFS ... From $199! 
Application Server ... Only $399! 

APPLICATION SOLUTIONS 
!Information Foundation now offers these latest state
of-the-art UNIX solution products. 

WordPerfect, Lotus ... Call for pricing! 
OracleWare for UnixWare ... From $4,999! 
Tuxedo Transaction Monitor ... Call! 

INFORMATION FOUNDATION (IF) offers Novell 's UnixWare, 
SunSoft's Solaris and a range of complementary software, 
UNIX documentation, networking products & hardware. 

Each month IF offers special featured products and free 
giveaways. IF's prices and service are unmatched in the 
industry . Call now and find out why Information Foundation 
is changing the way the world buys UNIX! 

ASALWAYSONLY • Free product supp011 
INFORMATION FOUNDATION • Free Click-StartTM Training 

OFFERS THESE EXTRAS: • No question money-back guarantee 

CALL: 1-800-GET-UNIX 


• ~ InformationJr Foundation 

·PRODUCTS 

·TRAINING 

·DEVELOPMENT SERVICES 

1200 17th Street, Suite 1900 
Denver, Colorado 80202 
Phone: 303/572-6486 
Facsimile: 303/572-6484 
E-mail : sales@if.com 

Circle 158 on Inquiry Card (RESELLERS: 159). 

mailto:sales@if.com


HAND HELD NOTEBOOK 


PCMCIA Brings Them 

DESKTOP PDA PALMTOP 

All Together 

LAPTOP PEN-BASED SYSTEM 

Quatech's 1/0 cards are available in RS-232 , 

RS-422 and RS-485. Each are PCMCIA PC Card 

2.1 compliant and support "hot-swapping" 
(insertion and removal of card while system is on). 
Quatech also offers a single port IBM PC 
compatible Enhanced Parallel Port PCMCIA card 
and a 24 digital input/output Type II PCMCIA card. 

gmuATECH 
Providing quality technology for over a decade 

The PCMCIA standard allows the information 
gathered via laptop, PDA, palmtop, or pen-based 
systems to be compatible with desktop PC's . 
Quatech manufactures a full line of products that 
conform to the PCMCIA standards including Type I 
card readers for memory cards, Type II and Ill 
interface adapters, and 1/0 cards for communications 
and data acquisition applications. 

Call today for more information on 
Quatech's PCMCIA products or our 
complete line of communication, data 
acquisition and industrial 1/0 products. 

1-800-553-1170 

Foreign Distributor Inquiries Welcome 

FAX: 216-434-1409 

BBS: 216-434-2481 


662 Wolf Ledges Parkway, Akron , Ohio 4431 1 U.S .A. (216) 434-3154 . International: Australia/ lnterworld Electronics & Computer 008-335-103, 
Canada (Western)/l nterwo rl d Electron ics 800-663-6001 (Toronto office 800-465-0 164) , Denmark/Jes Rasmussen Aps. 45 428 1 6838, 
England/Diamond Point International 634-722-390, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33 -1 -69302880, Germany/Jupiter 
Electron ic Systems GMBH 06181/75041, Israel/ACM Ltd. 972-03·6487885, ltaly/N.C.S. Computer Italia 03311 770016, Korea/Sam Boo Systems 82
2-1 35-280, Netherlands/ACAL Auriema 040-502602, Singapore/Bliss Services Pte Ltd (65) 338-1300, Saudi Arabia/Integrated Computer Operations 
966 3 895 1827, South Africa/Eagle Electronics 27 21 234943, Switzerland/Amira Tech. Engin. 37-2311-18, Spain/SANTA Barbara ~Made 
SA 34 3 418 81 16, Sweden/Systec 46 13 11 01 40 . IBM PC-XT, AT, and Micro Channel are registered trademarks of IBM Corp. All . 
other trademarks are of thei r respective companies. U .~A . 

Circle 125 on Inquiry Card. 
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Mail Order 
The latest offerings from 

vendors supplying 
products of all leading 

manufacturers at extremely 
competitive prices. 

224 

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. 

250 

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. 

258 



WHY PAYBravo LC 
486SX/33 
+ i486SX33 CPU + t 70MB hard RETAIL? 
drive + 4MB RAM + 3 ISA 
expansion slots. 1 VLB expansion slot • Local bus 
video + 1024x768 @ 72Hz max res • MS DOS 6.x. 
Windows 3. 1, mouse & mouse pad included + One CDW® Settsyear on·site warranty 

for less• !~~~;n~~CDW 39553 

Icanon I 
lnnova 
+ i486SX/33 CPU + 170MB 
hard drive + 4MB RAM 
expandable to 68MB 
• Energy Star • VESA local bus graphics • l MB video 
RAM • 4 16·bit expansion slots + 3.5" floppy + MS 
DOS 6.x. Windows 3.1 & MS Works for windows 
included • One year on -site warranty 

............n&.57 
...... HH.90 
·-- .2511.41 

- .3461.67 
Notwnro V3. 12 

5 USER 3 5· ................. • .•.•......•..•.. sn.'13 
10 USER 3 s· ......,_....... . ......... UU.&5 
25 USER 3 5" •... -· •..1111.00 
SO USER 3 s· ..... -··· ...2.511.00 
100 USER 3 5· ··--· .•.. ··-. •....•.•.• ......Jffl.00 

CAI tor PrlClng on NotWat• CO-ROM 
V•rak>nland U~a<Sff 

PERSONAL NETWAAE V1.0 NEW 
1 USER ••.••...••.• ··-··-····-······· ······-··-·· .51.18 
SUSER.•. ············-·--············-··· .........••..•.25S.52 

llO'ltll AAG.-.0 1$ ~CT TO Ctw.GE: PU.ASE CALL 
cow roo n• t.C>t"Y ClJlm£HT PRCw.o 

® "c'•,,• 
COACTIVESTARTEAKIT..... ·-········189.89 
COACTIVE AOO·ON KIT. ... .. ····-·· .139.89 

A 
· r~~1llit..11.1 

TC5 14,3 Ethem(lt COAX ................... .111U7 

TC5 143 Ethomol COAX 6PK ...............·-··· .667.2-5 

TC5 143 EthClmal I OOT •.. ............. .Ml.95 

TC5143 ElhOmol IOIJT ePK ........................... 469.18 

TC6242 Arcnet 8 BIT COAX CARD ..... .... .......... 66.86 

TC624!i Arcnol COAX CAA0..................... - .••.• 179.99 

TC6242 Artnel t .. TP CARD ........•....... - .......... - .. 95.9' 

TC6040 Arcnel Paslive 4 Port Hub Coax ····- .39.50 

TC5055 Etnomol 8 PORT CON IOBT.....- ••.•339.C7 

TC40C 5 TOKEN Rllm 1614 CARD .......... - ..•. .309.33 
cow C8fnet uw Comoloto 


Lint ol TO.S Productl Gall !Of Deullsl 


~ AllTISOFT 
..........._ ... ..215.51 


..................... - .•.- 159.0S 
•••·•· ·-···-169.05 

......... ··-··- '9.62 

···-..··-··--"'Al 

·--.-----14.43 
-·-··· .. 71.50 

·····-···..322-90 
.. ··-···· JJ4.31 

···-········· ..... ···-···· Jl9.13 
UB... ...... ···-··· 2$8..72
KIT WINOOWS __479_29 
T KIT U "··--- 193.67 

Vl.O ···---..54.89 
.299.U 
.A88.C1 

- 159.44 
...... 115.50 

....- .....529.12 
···-·---115.50 

.S27.t7 
-.-135.U 
. - .545.23 

....-•....229.11 1 
... . . .. ... .2:211.9 1 

ER IOBL......... 6l8.95 
ENET •...- 301 . .tl 

OTHER TOP·OUALITY NAME BRANDS 

EAGLE _.. COAX ..... . ...... 99.80 
EAGLE !OST ................. --..........0-4.80 
EAGLE THIN COAX w!TPA -·--- _ 471.34 
NATI NE2000-- COAX .. ........ .•. 19.51 
NATIONAL NE2000· 10BT .. ·-· .14.St 

ti You Dool See Vitia! YCN Are Lo:>lung F0<. Cal 

COWCarrios the Bes1 NttMJl'k; . sei.ct.on 


ln U'lell'IOU'$lfV I 


Xircont 
PE3 108C POCKET Elhemet COAX .. 3De.89 
PE31082 POCKET Ememel COAX ............. 2t7.IO 
PE3100T POCKET Etnornet 108T 291.31 
PJ..20286 POCKET Arcnel COAX - ·-···· 229.~ 
POCKET TOKEN RING Ill ...... ... 4-SS.81 
PPX03 PARALLEL POAT MULTIPLEXOR. 77.80 
XIRCOM 14.4K POCKET MODEM .................. SOS.9 1 

IBM TO KEH RING 

IBM TOKEN RING 1614 ISA ........................... 429.68 
IBM TOKEN RING 1614 MCA ..... ... .... 48!1.56 
IBMTOKEN RING MAU ... ... . ....... "H.88 

infel. 
.... 8f1.33 

"5-4.13 

...........109.57 

............... 115.13 

.............. .379.27 


.291.49 

.47', t 1 
409.59 
.494.78 

....SGS.26 
...... 19.27 

.... 12.80 

MICROSOLUTIONS 
Backpack 3.s· 1.44MB Floppy Pnrl\llol .......... . 1st.H 

Backpack 5.25" 1.2MB ~ ParallOI • ·-· 111.25 


~.:~~~&:Para.1Ci ~·· ···-· ·•· ..~~:~ 
Sacko.acit 250MB TAPE 8-U Patalol . .l5S.05 

PAO NOTE <:2MB Pat11~ ··- - • •11.17 

PUMA 88M8 PataDeC . ..,_ . . 4'2.44 

BSMB EXT Wf16 BrT ADAPTER ... ...... 
PUMA 105MB Parnllel ...... -- ......... 514."4 
MAALIN 105.MB INT IOE .... -. ...471.26 

~Mountain. 
TD-250 2SOM.B INT IDE ...•.• -··-········· ........... -.189..32 
FSBSOO 305MB INT IDE •..•... -..--..---..449:.SO 
SIDECAR II 305MB Para!let rsu............. ,.__ ,_ -351_n 
1200-4 408 EXT SCSI._ _ - ,._,,,,_...... ..2045..lt 
i50MB· 1.5GB INT TSU WIADPT ... 1036.19 
750MS.1 .5GB EXT TBU VI/A.OPT .••1254.69 

EN .......... .......272.19 

EN ......................355.50 

, WHITE .............. .219.22 


WHfTE ....... - .... - .27'9.60 

N. VIHITE ............ --265.45 

N, VIHITE ....... .......-329.88 


...... ......... - .... .......... .427.40 


Mfl •O ·11 1' l :W•lfiili·19 ·1;1111!fW 
Boethoven 260ms lnl CO-ROM Kit. .. . . t7 U IO 
CH NON COS535 INTCO-ROM KIT..............3~7 .50 

CH NON CDX535 EXT COAOM KIT.. ....... .427.IB 
NEC 3XE EXTERNAL ................. ................489.52 

NEC 3X1 INTERNAL ........................................ .459.37 

NEC 3Xp Po1tubte ............ . .... .4 14.19 

ORCHID COS!Jl 10 INT ......... - .. ..................185.85 

Pioneer DRM604X 6 DISC 01,.S.drasp-.n ......... 1149.00 

PLEXTOR 3028 240MS INT KIT ..................... -335.99 

PLEXTOA 3028 W/PA SPECTRUM 16 .......... A31.99 

PLEXTOll !5028 240MS EXT KIT ..... .. ... 443.93 
PLEXTOR 5-028 W/PA SPECTRUM 16 .-545.65 
SONY CDU·33A lnl 2X CO·ROM Kit ... . ... 179.71 
SOUY COUS35 INT CD·AOM ......... ......----274.72 

SOUY CDU56 I INT SCSI 2X CO-AOP.1 ...... 289.113 
SOUY CDU7205N EXT CD·AOM ......... -. ·-·· ....448.P 

svoos Parallel PORT CD·AOM ......... ........... -289.49 

Tosn:ba 3401 EXT SCSI 4 DRIVE TOWER ....1997. 11 
TOIJVba 3401 EXT SCSI CO·ROf.L.-....... A97.G1 

TOMllba 3401 EXT SCSI CO-ROM \'llADPT.--599.95 
TO$Nba 3401 Ir-IT SCSI CO-ROM ••... _ ............ ..J.49.22 
TO$hlba 3401 INT SCSI CO-ROM W/AOPT .....497..58 

•1s·•1 ii·FN·"·'i 1 FJ:a -f' ·¥1i ·''ltl =r ·f• 
HURTR' 

XLP 12 x 12 4 sunON & STYLUS _... . •.219.55 
XGT 12X12 SEA & AOB. .... .. -·· ......213.96 
XLP 12X 181 68UTION............ - ·-· .. .438.93 

-.,,Uca/Comp 
OB Ill 12X12 4 BUTION ................................... 241.90 
OB Ill 12X12 16 BUTTON ............................ - .. .244.90 
OB Ill 12X18 WIPRES PEN .•..• -··- ......_._, ,3ff.15 
OB Ill 12X18 16 BUTTOU CORDLESS .. ·--·- .696.IS 
SLATE 12X12 WIPRES PEN . ......... .-36J • .t0 
SLATE 12X12W/ 16BUTION .............239.11 

Canon 
iX4015 COLOR SCANNER ......... . 997-'2 


Surmagmphics. 
SUMMASXETCH Ill 12 X 12 If! SUTION ........ 2.Sl.90 

SUMMASKETCH 11118 X 12 4 BUTION .........524 .44 


HI 7100 A·O SIZE 8 PEN - .. . 
HI 7200 A·F SIZE 8 PEN ...... 

2598.71 
.. ...3J87.22 

[l~ ~:~
HP SCANJET llP. 

K~ 
.. ....509.98 

HP SCANJET ltP DOCUMENT FEEDER .. ..299.93 
HP SCANJET llCX Vil ISA .•. , .. 995.50 
HP SCANJET llCX DOCUMENT FEEDER. . ..474.72 
UCX TRANSPARENCY ADAPT .............. ........ GJJ.26 

EPSON" 
.\CTIONSCANNEA eseooc ..... . .796.16 
A.CTIONSCANNEA ESBOOC ........... .......1oes.oo 

A.CTIONSCANNER ES800C PRO .........12J8.5J 


+Ji .Jfi .IU ·t.hllt;t 
VGA & SUPER VG A MONITORS 

!.\AG INNOVISlON MXt tiF.......... .. ........ - ••• 497.15 
MAG INUOVIS!ON OX:15F _. ,,. ....... All.10 
MAG INNOVISION MX1 7F ... ___ ,,_ .Jn.40 
MAG INNOVISION MX17FG ... ·-·-·· ··-·· .$27.53 
MAG INNOVISION OX 17F ..... __... . .......... 698.00 
MAGNAVOX CM2089 14" .28 ...... . ............ .255 89 
MAGNAVOX CM2099 14" .28 NI ......26<1.00 
MAGNAVOXCM401i 1T ..... ·~ -·---- '41-'0 
MAGNAVOX 20CM64 20" SPECIAL!"..........9".00 

"Wft/'9 •uppl/H tatt 
NANAO F:MOIVI 15" ......... ..................... .. .659.00 
NANAO FSSOi 17' .. .....989.00 
NANAO F550IW IT .. 1029.00 
NEC 3V 15" ........... . ..... 461.49 
NEC 3FGE IS" ,. .....$57 ,17 
NEC 4FGE 15• .. . .617.19 
NEC 5FOE 17" .. .. ...... 9QIUO 
NEC 5FGp 17"..... . ........1097.21 
NEC 6FOp 21" ..... ........... .. .... 1997.00 
PANASONIC C138111-4 "... .... .. ,.JJS.76 
PHILIPS 1764DC 17" . ..... .. ............ . ....... 719.50 
PHILIPS BRILLIANC E 1r , ........ .....................995.00 
PHILIPS BRILLIANCE 2 1' .... .. ...................... 22 39.45 
SONY CPD 1730 17" ... . ......... 997.00 
SONY 17SE IT ........ ................ . ............ ... 1147,00 
SONY ODM.2038 20• .................._............ ...... 1"9.1<' 

VGA & SUPER VGA DISPLAY CAROS 

ADS VOA TO TV ELITE .................................224 .57 
ATI GraPhtea Uttro• 2MB ........................... .237.59 
ATIGraohic:sUhr-aPro2MB ..••.... ·• ............ .214.22 
.\Tl Oraphlca Uftra Pro 2MB EISA . .. . ...Jt.- .92 
ATI Grapha Ultra P1(l 2MB VLB •• • • .......... 2U.25 
Crca11vo LABS VIDEO BLASTER ......... ........... .J J0.02 
Creawo LABS VIDEO SPIGOT ........................ 237.73 
DIAMOND STEA!. TH 32 Vl.B 2U8 ........,_ 212.31 
OlAMONO STEALTH PAO 1MB._ • -···- ...2l4.38 
DIAMOND STE.Al.TH PAO 2M8 _. .. ···-·--316.SI 
DIAMOND SPEEOSTAR PRO 1MB .• . . --··· 107.43 
DIA.MONO VIPER VL8 2MB ..... .. ...... ..J.49.23 
HERCULES DYNAMITE VLB.... ... .. .. 157.30 
Hercules Gtaphde Powor ISA IMS . -·· .......246.37 


~~mr~=e~?eA~·~~:::::.:S::~ 
ORCHID FAHRENHEIT 12SO.• .................-.13189 

ORCHID FAHRENHEIT VA ........................... 169.90 

ORCHID CELSIUS VLB 1MS..........................209.S5 

ORCHID CELSIUS VLB 2M8 .._ .......... . ·--·-- .249 9..1 


No Surchnrgo For Credit Cards cow• HOURSIf You Find a Better INASDAq l MOST ORDERSS-. 7:00-9:00COT"lon-Frl 
9:006:00COT SIL 

Tec:h Support Jar Ctmarrers 

Price, Call CDW" BUY WITH CONFIDENCE =-o= ~fillllle SHIP THEBefore You Buy CDW0 IS A NASDAQ o..c....-... -ou---•._... •"-vt•-•h-. 
8."00-7;00 CUT Mr:Jn.t=rl. 

9:00-5:00 COT Sat. 
TRADED COMPANY ::::==-.e:;..--=:..-..":':!.=::r:!---=:::.~.:~_ill.,.....,,.. ..... , ... - .... ...11...,"I _______ SAME DAY(800) 959·4CDW ._..M...,I .. _ ... - .. - ... -..,_.. _ ""°W"'=.~---"'::=.:::,:"'-_-::::; ... .... - ~ ....... ~ .. '------------' 


http:STE.Al.TH
http:llADPT.--599.95
http:sei.ct.on
http:2:211.91
http:r~~1llit..11


Packard Bell 

IBM ValuePolnt 

Model 425SX/Si 


" l486SX/25 CPU " 120MB hard dnvo 
" 4MB RAM upgradeable to 64MB 
" 3 ISA slots " (2) 3.5" bays " (1) 5.25" bays " 16 bit ISA 
data bus " 4 SIMM sockets total (3 open) " VESA local bus 
video " 128K Flash Memory BIOS " IBM PC DOS 6.1 & 
Windows 3.1 pre-loaded " Ono year on-site warranty 

~ $895.00 cowan21 
~ monitor not Included 

WHYSITTLE 

FOR LESS? 


CDW® 

SERVICES YOU 


BETTER 


Packard Bell 

14865)(/33 Desktop 

Computer 

ti 4MB RAM ti 210MB hard drive 

ti 3.5" floppy drive ti 3 lSA 

expansion slots ti 2400bps Internal modem 

ti Local bus video ti Ono·yoar on·slle 

warranty ti MS·DOS 6.X, Windows 3.1 

ti monitor sold separately 


~ $849.00 cowas1so 
~ monitor not lnclud«I 

CDW"" CARRIES OVER 15,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 


4037 SE SPPM .. ...............................................657 .17 
4029·10 IOPPM............. ..... 1115.42 
4039·10R lOPPM .... ....... .... ...... .. ..................... 1339.46 
4039·10AD 10PPM DUPLEX ... .. ................ .. ... 1839.n 
4039 ISL PLUS .. ...... ..... . ....... ...2775.03 
4039 12L PLUS .... ....... t 091.25 
40391 2A PLUS .................. .......... .. ........... ... ... 1431.78 
WinWriter 600 NEWI ....................................... 1117.38 

NEC 
~l~-~.:.::::=::::~:::::::=::;::r.-1150-·-·-···--·-·1ll."' 262• 
162"-··----·llS.20 3123 
2023 .............. - ......202:.17 44102123________2Q.37 4'30 

2124 ...................... 311.41 44"0 

..lfTCXAS INsmUMO<TS 

·-·-"01U9 
·-··-··241.00 
·--·-S"7.15 
·-·······"8.SI 
....._, 1011.71 

NKJET• ••_ ................................ 241.00 
BASIC ..................... --···········517.18 
PS23................-··-······--···-·m .22 
PS65 .... - .. ··········-··--·-·937.20 

PRO 600 ?$23•• ··-·"·----1308 00 
PRO 600 PS65"· ----··1521.15 

POWER UPG· ml.600-·---·---..···--27~ua..,..m~,._.. ,.,...,-».,... 

- -"*'-~.......,.... r.:u-.ai 

SHARP. PRINTERS 

SHARP JX9400 3000PI 4PPM .........................•TT.09 
SH.ARP JX9460PS OOOOPI 6PPM ···-··-···--·IMIUI 

Laser.Jet 4P ...................................................... 970.74 
l.a&ef.Jet 4MP ...................... ............................ 1461.H 

t=~: !ft5'*"·:~:::::::::::::::: :~::::::~:: ::::::: ! :=~ 
L.ASERJET 451 ............................................. 2991.15 
LASER.JET 4$1 MX .......................................... 4508.16 

"whl,. 1upphe1 lnl 

COSTAR 
labc!WriUtr II OOSIWln .............................. ... . 171.00 
Address Express ......... . .................... ..329.00 

M :t.i;i• i •l ;!l'Jfj :l3•1:ki ·i·1 1! 4;tW 

MEWor' 
170MB IDE ...._._.. 205.0I 34SMB SCSi .......... llS.63 
245MB IOE -·-··-·231.46 540M9 IOE ·-···-···4 19.42 
345MB lOE ........ --29&.IO 

MICROl'OUS 

AOAPTEC 15C2C 
ADAPTEC 27<42T 

COMPUTERS 
TOSHIBA 

200MD ..2104.H T1 950CT/320M8 ..3213.90 
..2111.H TJ4rol120MB ..._ 1134.23 
.. 2305.14 T3400CTl120MB ,3421.DO 
..304 1.66 
DUAL CLR. ______.J12:S.7 .. 
DUAL CLR _____..llll.31 

ACT ctR ------·«H.00 
>C.T ctR -···..-··-·---.00
ACT COL---·~·-·W95.47 

ACT ClR - ·- ··-·....·--······-·IOll.00
CO ACT CUL _ ........ _ ........00 

AS[ BRAVO SERIES 

LC 4."335 17'Cf.'IL_1laJJT LC 4f;lD
LC 4'3JS27'lMJ_ 1352.12 34CMt CO __m.uo 
l.C4"JD 170J8 - 138171 l.C4'110X> 27CM1 _2212.16 
LC .vJX>27ave _ 1511.l3 LC4'11XO :Mawll -2511..29 
LC 413X> LC 4'10X> 54CJ.e _24R.lll8 
21CM!C0 - - 111Ull lP4UiO 17'CM1_111'1.28 
LC~ t?(J..8_ 1217.IO lP4ftD34Cf..e--212U8 
LC .v.iosvae_.1s11.11 MT 4930 11t»1B-1n.a.11 
LC 4'505 Mf4UD 340MB-.ZZZZJJ2 
21Ct.'BCD-_1711.1'1 UT P9:>27tl.e 71.12 

LC.c.930VO.'B - 115&11 ~fTPEi050-8CX> ,,XI01.lf1 
LC 4tl60 S4Clf'.e --2233.1 I 
NOTEBOOK BOMB Mono................... - ......... 1H2:. 1!5 
NOTEBOOK 41335 200'-lB PASS CoQ ••••••...22&7 ,73 

canon 

1M. J .$j~t.Si ;if l:ti.\diii · i 4;il: ii 4 ; tWM 

Ol\DATA 
ML320.·--··············l04 ,45 ML591 ..·-···-·-·······S85.87 
Ml.321 ..---········-432.Q Pacemar\: 34 10 ·- 1222..92 
ML38C>.-·-·--··- ·- 214.1:5 Ol.400E ·- ·-···· ......~99.M 
ML39S·-·---.... - M9.32 Ol.410E _____641..31
ML39SC _____1039.7• Ot.810 .. ______905,SO 
MLS2Q, ____l69.12 Ql.83G. ___10791 1 

Ml.521 ·-···-----"-".11 Ol.8.50PS--.11".20Ml.590____.429.SI DOC-IT .&Q'.XJ ,__.2245 10 

canon 
BJIOSX ·--..--.....249.U BJC600 COlot _••...•S7&..2S 
8J200E .... - ....... - ..219.00 LBP430 LASER •... Sil.SO 
8J230 ........- ····--·381.00 6000PI 8PPM .....1298..57 

EPSON' 
AP2250 ............. - ... 115.63 L01170.•- ..-·-·-·· 809.tl 

AP32S0-····-····--111 .as L02SS0-·-·--··..ne.o1 

AP3260 ...... - ......... 111 .4l OFX5000 Ptut ..... 1364.16 

LX300 - ..........__,, 172..21 OFX.8CX>O ______...2269.45 
FX870 .. _ ....... - ... - .•217.5t STYLUS .IO 
FX I 170--·---354..9S S'TYLUS 7U11 
LQS70.. ._,._,_...... 237 .97 Action 56.70 
L01070... ................ 36S.35 Acbon 
L0870 .................. ,.444.91 


IBM LEXMARK LASER PRINTERS 

HARD DRIVES & CONTROLLERS 

c::::::NER 
210MB IDE ............21 5.78 426MB IOE .........30S.87 
343M9 IOE ...... - ... 299.17 109 SCSI -·-· .. _787.42 
343MB SCSl .....•... 335.M 

&9seaaaa 
1JOMB IO E .... _ .117.1 1 S35M8 SCS·2--&49."4 
20Qt./.S IOE ....._ • .214.74 t .OGB SCSJ.2 ___197.20 
2&1M81DE - ••--.237.IO 1 05G8 ~--··841.00 
341MBIOE ...... __.2H.71 168GBSCSl·2-- 1S99.31 
452MB IDE ______ 3U..2:5 

WESTERN DIGITAL 
C«v'ar 210MB IOE ••221.99 Ca..W 420fAB IOE •• 319.ClO 
caviar 2!0MO IDE ..%Jl.24 Caviar540MB IOE .. 431.14 
C.Wlr 340MB !OE .•299.14 

OlllRS 
•2SEA. 1GAME ....- 35.06 .....................-·--·-··••.90
.. _,,_ .._,.___,________19.76 

KIT-· ···-··-··-· ..... IKl.16 
.-...-265.45 

.... _ ..... 339.22 
AOAPTEC 2842 VLB SCSH ............. ·-··-···· 2".4S 
Pf'Ornl:M IOE ISA cacne ........-...- ....._.._,___,__99.aa 

Promiso IOE VlB Cac:ne _ .. ,,, ................... _ •.• _, 1'3.35 


" M'' '' 'M+J·' 'i•Ul?.!Jl) ''ff""''ff"W 

SPORTSTER MODEMS 
14.4 INT ... .... .......... 118.59 14.4 EXT WIFAX ... 139.50 

14.4 INTWIFAX .... 119.50 Worldport 14.4 ....... 149.00 

14.4 EXT............. ... 135.50 


COURIER MODEMS 

V.32TEABO INl ... ...... ....... ....... ............333.60 

V.321 EABO INl WIFA:X..... - ...................... _ ...... 3"5.64 
V.32TERBO EXT..............................-. --·-··371L23 
V 32TER80 EXT WlFAX •. • ·--·· ..... ___395.08 
OUALSTOTERBOINTWIFAX ........ - .....70&.13 
OUAJ..S'TOTERSOEXTW!FAX . -·--~732...63 

ffi Hayes 
ACCURA 24008 INT ............... ·----······S9.10 

ACCURA 2400 EXT ... ·- .. . ........... ..-... __ ••61.25 
ACCURA 24EC t FAX 98 INT ..........__...._......19.49 
ACCURA 96 .. FAX 96 INT ......................... - ....139.15 
ACCURA Be'* FAX 96 EXT ....................--•.•. 147.IO 
ACCURA 14.4 • FAX 14.4 INT ...-.-......... - .... 148.20 
ACCURA 14.4 +FAX 14,4 EXT ......--.....-. 156.IO 
OPTIMA 2400 V .-428\S EXT-··-· .... 112.64 
OPTU..tA 2-4 •FAX 96 EXT .... - .... 119.34 
OPTIMA 9600 EXT.. _,,. .. ·--·338.50 
OPTIMA 96 • FAX 96 EXT, -· ..... ___ .,_3S4.-'2 
OPTIMA 14 4 EXT ··-·· ••• •. ••. . -·--·---313.IO 
OPTIMA 14.4 •FAX 1-4 4 EXT........ - •.--374.30 

OPTIMA 14.4 +FAX 14.4 Pocket .._.___291..93 
HAYES OPTIMA 14.4 W/FAX -·-----··... .... ,217.70 
OPTIMA 28.8K V.FC WlfAX EXT ·-·---·--... 439.13 
UL TRA GeCXI EXT ................... - •.- •• - ...........- 569.11 
ULTRA 1-4,4 EXT..... - ..................... - ....... . ...... 645.20 
ESP Accole<atod ~al Serlal ,_, .... 71 241121.12 

.,,PRAC11CAL 
l!IPERJPHDIAL!I . 

9600 Int wfFAX _... ......................................... 122.95 

0600 Mint Tower w/FAY. .......................... _ ......129.SO 

14" lnl wlFAX .............................- ................. 133.70 

1.4 4 Mlnl TOW6f w/FAX ....... • ..... 149.55 

28 8 lnl w/FAX . ......................... . ............... 279 .49 

28 8 M!OI Towor wlFAX. ••..•. ............ 298.30 


intef 
SATISFAXTION MODEMS 

200 INT ............... 209.SO 400 EXT............... 309.59 

400 INT . ............... 273.0S 


FAX MODEMS 

2.400 V.4281S ltff ... CI0.00 14.4 INT W/FAX .... 119.00 
2400 V.42B\S EXT 11 4.5'2 14,4 EXT WfFAX ... 139.SO 
9600 EXTWIFAX ..149.50 

BOCA 
BOCA 1-4 4K INT WIFAX •. ••. • ...... --. --·105.00 
BOCA 14 .-4K EXTWiFAX . .. ... _.132.S t 
V.FC24KBPSINTWtFAX .....• ···-··-·-.....199...59 
V FC 24K BPS EXT W/16550 L-0 BOARD ..- 229.r.t 

MICROCOM 
OESKPORTE ES 1-4.4........ .... -· ·--···· 175.DO 

OESKPORTE FAST ES 28 8 ...... ···- _ .....235.00 
OESXPORTE FAST EP 28 8 ................ ·-....308.00 


M:t·i•i:t ;•1:r.sa:111:c.u1 .1•1if• 
AMERICAN POWER 

BACK UPS 250 , BACK UPS 1250 ... 491.n 
BACK UPS 400 . SMART UPS 400...219.IS 
BACK UPS 450 . SMART UPS tioo ... H3.31 
BACK UPS 600 SMART UPS 900 ... 519.IO 
BACK U?S900 .•_374.11 SMART UPS l :ZS0.713.13 
SUAGEAAAEST NElWORK N£W -·---·J4.t7 
SURGEARREST PRO NEW··-·--··-·----lUI 
SURGEAAREST NETWORK  • PHONE ·-· ·  " ·" 
LINE-A 600 .............--··--··-··--···· ___,111.Dll 

0 8 
BC250. . ............... H . I 1 BC600 l.AN............2"9.00 
BCAOO.............. - ... 1'5.lt BC750 LAN............Stl~to 
BCS00 .................... 1H.42 BC900 l.AN............359.87 
BCSOOLAN ........... 199.40 BC1250LAN .......... 4.Sl.10 

Smart UPS SERIES NEW 
Smart 250 LAN ._••232.46 Stnat1 900 LAN ...... 5.23.41 
Smart~ LAIL_,21'1..22 Sm.ltl 1250 LAN ...159.M 
Sman500LAN ,_.30Sll.09 l&e:>tlar40udet .-...ll.9S 
Smart tiOO Wl .• UlJI Isobar 6 Outlll ......... 41.31 
Smart ;50 LAN ... 421.SJ 

CDW- Features Oelkln, K1ngston, Pacific 
Data end Simple Technology Memory. 

AST 2MB . -·-··-~·--··--·-.CAUi 
AST MB·---·-·-·-·--······c•wAST UPID Sl\AM, __,, .. , ..... CALLI 
AST ........... CAUi 
C ............ CAU i 
C CALLI 

CALLI 
CAUi 
CALLI 

Alli 
CALLI 
CAU i 
CAUi 
C ALLI 

_.................... CALLI 
4MB .........................................CAlLI 

2MO .... -····..··-·····-··-···· .... CALLI
2MB .................. - .....................CALLI 

441 0 . 4430 2-4MB - .................... CALU 
" SOi 2MB .........  ........... - .. ~ CALLI 

1MB .......  ......CAUi 
................................CAW 

000..C.S·A.Ll MODELS ........... CAU i 

PIHH Coll COW let lho Beat. Moll Cunanl 
Pricing and Av•lltb lllty lnlorm1tlon. 

INTEL 387SX 1 ~'25MHZ---··-···-7'1.a1 
INTEL 387SX 33MHZ .. ·---·---·-  .... n .13 
INTEl 387Sl .... ··-··-·-..------·71.22
INTEL 3870X ......................._ ...  .........._,71.13 

CDW• Sells for Less and Services You Better!CDW Computer Centers, Inc. CALL FOR FREE 
1020 E. Lake Cook Road (800) 959-4CDW CDW® CATALOGBuffalo Grove, IL 60089 

FAX 708 465-6800 Cl l99' CDW' Conwl0<Ccn1.,.. 1nc BYTE977 

http:241121.12
http:168GBSCSl�2--1S99.31
http:AP32S0-����-����--111.as
http:Ol.8.50PS--.11".20
http:11t�1B-1n.a.11
http:17'CM1_111'1.28
http:COL---�~�-�W95.47


IDE HARD DRIVESJHERBOA ~·MEMOR MOO EL SIZE SPEED TYPE PRICE 
INTEL 486 VLB PENTIUM PCILASER PRINTERS CD ROMS ffii~::::::::::::~ :: :E~~i ::::::::::::::::: :m~ :: : ::::::::: :::::::!~L::~:::: : ::::::::::: :~!3VL, 5 ISA Slots, Award 3PCl-5.ISA Slots, Intel 

Call for othor Maxtor SCSI drivesHPll, llD, llP,Ill, lllP, lllD &lllP+ MITSUMI Bios, SISChip Set, Mercury ChipSet,Phoenix
2rnb ...•...............................$97 
 Z"rffsocket, 256 K-Cache Bios,Ziffsocket C:::=:BI
4rnb ...................................1&2 FX001 D Int., CFA2.10A..............210MB- ............t31AS ...................IDE ........_ ............5199
486 ox 33 ............•...$365 586 P60 .................,.......51049 


CfA250A..--....250MB .•- .........12MS ·--·······-IOE ..-··-·-·-·····229
HP lllsi,4, 4111,4si,4sirnx double speed, 486 OX2-66 ................549 586 P66............................1259 CfA340A...............340MB ---~·13MS._.. _. __,...IOE ..........~-·-265 


TOSHIBA 4mb ....................................173 250ms, 486 OX W/OCPU .......109 Pentium Board WO/CPU .•.275 Cf,M20A.......- ....420MB ---···-·12MS ..........___IDE ..- ·---··289 

347 CFA540A-···---540MB ···----lOMS- ............- IOE •..~ ...--......389 


1900, 1950, 4500, 4600, HP8~!;·500··s;··-···· · · 16 bit card .. .. .....$169 CYRIX 486 VLB ii :J&t!:Iii!f?lfill 
 ~Seagate4800,T3400 Portege 
4 mg........................ ..$229 

550c 256K...:.........:.............3t TOSH I BA 3VL,5 ISA Slots, Ami Blos. 411 ChTP. Se~ Shl290A...............2iiOMB.........- ...15MS•..- ...........IDE 3.5' ....................$228 

.Sl3390H ._........343518 · ·---....12MS.........- ...SCSl·2.................... .289
HP lJ 4Ll rnb.............,...........49 TB3401 Int. double Opti Chip Set. 256 K-Gach.e. 486 SLC 2166 ...........$249
8 mg ...................... ......419 Sl339JA..........,....3401.1B ....__...12MS---·-··-.IDE3.S' ·----· 269
upgradeable to 486 DX CPU ISA8Slot 

486 OLC40 VLB .......$219 486 SLC 2166 VLB.....289 ST3550N ·---~57"18 •···---.12MS.........-.,SCSl·2 - ...·--·-320 
16 mg.....................•....849 IBM 4019,4019E 2mb .........107 speed, 200MS. STSS50A .. _.__~2MB •. ~12MS...- .. --.IDE\l.5' --·-···- _305 


IBM 4029 Series 2mb ......,....93 300KB's, 256K buffer, 2Vl Slot, 5 ISA ST3655A.......- ..._545M8'.__..._-.12MS.-..--1DE 3S----- ._.399
NEC VERSA 
Panasoni':4410, 4430,4420,44&li multi-session, Kodak IE WESTERN DIGITALUltralite Versa (All Models) MICRONICS 486 VLB CYRIX

5V 3.3V 2mb ...............................,.....87 photo CD $329 1210 ·······-··-....212MB ..........._.. 13MS. .... .......3.5' IOE .. ............... $205
32Btt IDE/10,2VL Slots, 5 C'(JllX CX 83087·33 Mathco 2250... ........~....256MB ................12MS.......... .......3.5' IOE ............... .. .....229
4rnb ...................................163 N·ec··· 
4 mg .......$205.......$249 Processor .............................S33 
 <340 •.. .,...............340MB ..............,.12MS........ ....,....3.5' IOE .....................269
ISA. 256 K-cache M4!!6-QX266....................599
8 mg>. .......369.........445 NEC95 2rnb:.........,..........,.....r77 . ~420 .....................425MB................ J2MS.................3.S' 1Dt ..... ........,........299
FAX MODEM
16 mg .......859..... ....929 Nc 'NEC 3XCDR-510 M486-DX33.........:..........$399 M486-DX W/O CPU........•159 2540 ...................540M8 •....•••...,.....12MS .................35' IDE........,.............399


E 90,290 2rnb .................103 9SMS GVC 14.4 Int.. w/software PC· 

1 VIDEO CARDS Mao bes1'~3..........,............5109 SCSI DRIVES
PCMCIA Epson Action Laser II 

PCMCIA byNew MediaCorp 3mb ...................................237 Triple Spin............$429 Mq4ar" MAXTOR.......MXT540SL .........540mg .............9MS .......••...•••...$419 
540 MB IDE 7546A 11MS5mb ..................................287 goNNER........•CFA340S .........340mg ..12MS ..... . .... ..339
14.4 Fax Modem W/WINFAX.. $255 access time 256 K-cache ....$389 ONNER. .......CFP1JJ60S .........1.06gb .......•......9MS .....•. ...........779
Bus Toasler ..... ... .•.. ... ....• 279 Canon LBP4 •2mb ...............167 
 1Conner 250...............$149
Visual Meaia SCSI Adapter ... 239 OKI 400 •2rnb ........................93 sEA;~~ATE ·:~:ioA·;··~i~~iie;72oo ~~~ ··sc·si ·2 ·FAif9 


Ethernet......... ....... . .......... 170 Colorado Jumbo 250 ..169 
 ST12550N ....••.....•........•....•.... 2.1gb...............8MB .:.............$1779

Identity 250..................145 
 ST31200N ···--··"'"~............... 1gb .•.. .9MS ..............799 




?Li 1Yj1JU.!JJ'/~· rni~ 111111 
Skylight™ .. The Editor~ Choiceis Skylight!"· PC Magazine 

fl:tving problems with Wi~dows~S~llght is th~ answer! Concise reporting and troubleshooting on · 
Wind~ws problems and"conflicts makes Skylight a. must have for any Windows user. Maximize speed 
,and performance wi~h PC Mag~zin~'s #1 R.a.l~d .windows Troubleshooting Tool. Call t~day for prlcJngl 
1 ./:'.;1jJ1iJhJJJ, :J!:ll·!JJJ '.!! 11J~J11h1J 1~ IJ!JJ ~ dtl'l!:!:J, hid! "OrivePro makes installing
r" DrivePro™ andmaintaining harddrives practically fool proof. "· PC World 
·PrivePro provides fast; pr~c ise . installatio~ . and ;maintena~ce flir any hard drive. Override Bl()S limitations· 
fO:r user·definable drive types . DOS format any s.ize hard drive in under 30 seconds. IDE drives can be 
installed in less than 60" seconds. Add·a·drive allows the use of IDE drives with MFM/Rll or ESDI drives 
·Ip the sa1.11e system. Auto Drive ld~ntlfi catlon retrieves tlie manufacturers' recommended specs from t~f 
·drive itself, plus much n)ore! II you.do any·work·on hard drives, you need DriveP.ro! 'Call now for prlcirigf 

. ./-::1:7 ~H!ll i l!.lfLl '.i'/!.l f ij :.i JB !.:~ 1 ]JJi!JJJJ J!.l!l!JJJ1 llJd/ "Ago/dmineforanyone 
~ ~ echnical ~ibrary_ ~n CD-ROM™ who supports PCs. "· Computer Shopper 
Compiled from over 50,000 p~ges oflechnlcal hardware manualsfrom over 1500 different manufacturers 
products. Complete configurations,specifications, diagrams, settings, component locationsand other 
vital hardware technical information are at you.r .fingertips on CD·ROM. Includes mainboards, network . 
interface cards, hard drives, controller cards and 1/0 cards. This vital data library is amust for any 
service department. Call today for special pricing! 

rcatt,Fax-;;;f;iaiin~f;;rYo;-FREi;;ubii; tl-; &°spe~;j
I on the following: o Rescue o Troubleshooter Kit I 

o Skylight o Drive Pro o Technical Library 
1 

I NAME I 
: COMPANY I 

International: (813) 539-7283 I ADDRESS I 
Fax: (813)531 · 0200 I CITY ST ZIP IAllMicro,lnc. 


18820 U .S . H wy. 19 N , #215 
 PHONE I 
C learwater, FL 34624 I~1 __ Y~R..2,.A~M.:.!~E~u~E~S !:!!:,C~s~v ~P~c.:;:.s:-

C 1994, AllMicro, Inc. Fix Any PC Fast. Rescue Data Recovery Sortware. The Discovery Card, ond The Troubleshooter Kii are trademarks of Al1Mlcro,lnc. All Rights Reserved. 
Other names are 1rademarl<.s of Lheir as.sociatod owners. Specilicalions subject to change without notice. Some system failures may be beyond repair. 

Circle 197 on Inquiry Card. 



- - - ----------------- ------------ - -

('"'"" 3/10, l/1l, l/l5t 

Con lura ~/1S 1trit1 

mm 
1113!61/10 
lllLi,.lO: ll: llt.llt 

ll(llle<lllt 

\llll!s/10 

Tioirtd lOO 
IBM 

••• __ \36! 

(;11Ml!!lll 
B1otht1Hl-4 

lMB MS 410 1141 ..... 1125 
BrolhtftU·lt, Hl ·!d, Hl ·8 

IMB MS  110 .. 110 lMI U8870 ...... 1170 
lr.r.. Hl -IOY/DY 

lMB Ml 1010 
c-m m 

lMI 
CononlBP ·4, 4Ute, '41'hl'I 

1111 
c.... m. 111. 111~1111 

Ill! 4111 MllO<l __ ,, _, 1111 

103-0010000 .... 1111 

H/ I _____... ..._ \HS 

lMB 163-1110 Siii <~I N/A _____ \181 
c-u1111. 1111rr.n 

lJil 
£"""'£1!6000 

lll-13\0 ···---· Sl45 

Piil (ll7\ l ond 11',llod 100, 
700t, llO, 7l0t

NEVI lb;n\PcdllOI 

KllNc"bool ldi 

1'DII. K33\l, l\/ll"t lll 
Hli\I P\/KO'I Ill 
P"i/ MoteN.,iSSL 

NEC 

rt.:J.J1 4;i ,!Ue.:*li110U 11J S9S9 
U1tol111111, \Vl1C !Mi __ \m 
U1001i:e\V?O. \VlOP !Ml __sm 

Texas Instruments 
Tro~tl Ma11 3000 loll 111Gdth) ?Ml ---·..-·-· S79 
Trovel/.tote4000 (ollmodehl 4MB --·-···- SIB9

MEYI ,,,,.111011 Wi,\l(/ll lMB __,,_,,_ I ll! 

~~KiDJJ~l1UJ 


4Ml __ \l01 
IMI ---- 1189 
<Ml ---·----- 1111 
IMI Sil! 
lMI __ \II
••I  1111 
<Ml _\Ill 
1¥1 __ \JI! 
lMI _ 199 

<MB _ \129 
IMl ___ \149 

Toshiba 
llOOOl[/l[/I(: 1000. 100011, llt. 

lllOO\~ 11 IOO ltlit\ 

TllOOll llOO llOOI 

131 0011. n 0011 1IC 


lllOO 

illOOll 


NEVI 1l100 

IHOO. ll<OOlollm>dtk i 

MEYI moo.moo.11100. woo.1o1 ..i.i,1 

11100 
11-100, lll00, 11700(, IJIOO 

Zenith 
l ·llolOllOl llOlb llll, llSlt 

l\;o11<lOl<lll 
Kct1tnfo1 JHSL \ll Slt 
11..c\!mP;rt 3USl 
l>;>tnlMI \I, llh llw\h11 

I£J :t.i:U t•>:1 :?•ti •!~3 
8010Ram AT Plus 
l 	3118 memOly b.ard loc 286 L 386 mt:<hinn. 

<d.lq l#I 1160 lododmg IJll 
lof..tloi WI ll11 lodolov Ill! 

BotoRam S·bll 
U? I> 2Mi ol expanc!ed memoiy I~ IBM l'!/Xl/lh Piil Modth 
7S, 30, 30/ 286& !Olnpalobl'1. 

1~1.~'<J IMI __ Sill lndiidr'<)lML ,_.. 1111 

4M8 _ \119 
IMI __ \ll9 
lMI _ \19 
lll.1 119 m __ m1 
lJU ... --11)9
<Ml ..__ \119 
IMI ..._,,,,_,,_ sm 
4M8 _,,__ \ll! 
SMI _ sm 
<ll.8 - Ill! 
IMl __ \l!9 
llMI _ 1119 
-4 MI Ur.J 5219 
11.18 11 hJ S469 
l ~MB U IVI 59S9
lMl ___,, __ .... \19 

lMI ·--·- 119 
IMI _ \JSI 

lMI SIC!
1M1 ____ sm 
4Mi tllll S77 1 
IMI 01 1· SS49 
<Ml 1111 
1W1 S~ 
21.U _ S&9 
lMI ___ Sil! 

SIMM MODULES 

1 X 9·70ns (3·•h•p> . .... .... ... .... . . ... .. . ......... . . .. .......~43 

4 x 9-70ns .......................... ... ~·.................J1ss 

1 x 36·70ns .................... ...............J181 

2 x 36-70ns .....................~.....'......................~JS4 


IBM TYPE 
I x9-7001 (9 chip) .... .. ......... S46 I x9.BOn1llolic Col. ...... S52 
512Kx3612MB) ........................................ SSS 4M8 x361 16M8)... .. ... S640 

Compaq 
ProUneo 3/2S~ 3/?Su 

lMB 141/lB·OOI .. 181 8M8 1<1141001..... Sll! 

NEw 1"~; ·11;·1t3i:110s111 .,.1 11111soo1 sl1• 
llt\lnoll!-70, l'l<. ll 

<Jll lloOJ. lllll1001 - - 11!0 
<MBS...d __ sm''™l-001

o..lhollWll 
4UBMadoie 117534001 .•• ... -·-· 1110 
4M8800ld 113634·001 ,_,,, _______ llll 

o..IProl/1Si;lli, l/llo~; lli,6!i, 186N. l86H. 336W10, lOM, 
S~oni'ro ll Senn, hrtal:M -1!6c, MSent\ 

00 11!!!0 «II _ 1181 IMI 111171001.. Ill' 
nolq;.P(Sem«ll/ll Oll/U 

llM! 14!37a001 
o..lho l!i·ll, 48133 \yUonfro, I"'"""' I wr"' 

1MB 1111«·001 _ \V! IMI 116161 -001 . Ill! NEVI"";J;i'1\W·1~1 ___ 1111 161<1 <10 llOOl __.. 1641Onlho 38;/l31. 416/ lll. l~t.,ho 
61<d<18rdw/lMI 11116!• 111141001 SJll! 

Dell 
1-o..\"9 ll5D lllP, lllO. llll. <lll, <UP, <!ID 

IM! 3111-1505 ____ >J! m JIOll07 .. Siil 
""'•llnb09'81P.•llO 

11118 llO·l6l5 . .. ___...._,., 1640 
PawvliitWorl11111ioo410, •2S: 43l, 4~D. •WOl/7 •UD! 

m ll0-2•17 \ Ill IM! 310 )<!!___ .. 1362 
Pe1fcncict t, L l M\nil\ 

<Mi ll0-3315 _ \Ill 11>11 llll-3317 1440 
P.ttf:nKtXe Ml won 

8M8 l10 l3ll IWI 3103331 14<0 

'""" 0\/11\ lOl!.ll/10;10(; l\, 1\(
lUK> 0154l~J6m __ ,_ Siii 

Ymo 3!6/ llN. lWlOM 386/l\N P( 
lll! OHll6l _ m t~I OllO<l _ 1310

'""° 4l;P!. l51 Jn <!WlO, •!!nl'I llll ICM !6W 
111.! Dll!li . Ill llll Oll\1.1 13\l 
<Ml Dll\4.\/51l Siii 16111 01611! _ 1641 

¥retro jS!..nl. ·mmu..iSi/llU. .tS:6/SOU. •M/66U 
lMI Olllll _ \I\ 3111 Olll<A _ Ill< 

Vf<l10386/33N. 33Nt 
1118 Dlll<l _ _\11 Ill.I Dl/llA \l lO 

IBM Continued 
Pl/790 XP, ll XP, PIS 1,.;,,1, S6, SI laH). Pl/I (omuhao1, lmnfo.I. 
h pe11models ~11 , xll, i i~ . ri/ 1Pro1A2123, 
RS1'000 POWUito~Ofl/POWUitrm 110 ~•it\ 

4'11 6'10118.._ 5181 SM; 14\0llO .._ .... Sll< 
P\/1!0-111. lll 171.lll , Oll : Iii 

Vii IHOJll ____ ,,___ llOl 
MlOlll . IJI 116 

<Ml 6411060 _____ \119 
l•po,.;..,i,,,1thfo IO, IOI. 511~60. ISIX 
H~BwllMB l<l/2\9 _____,, ____ \II! 
<llMS./4111 6'\060! __ __ Ill!

""""" ""''"'•cl"'°"" lo.aorniu.mu l<flOJI _ __ Ill! 
<-16Mlw/ 4Ml l<f:illll ___ --- 1311 

NEC 

iloly<ll, <ll 
4.~! N/I _ --· SI!\ 1!111 K/l __ 1649 

~l!c:t~~1ti~~~·~1·1i'°""1w 01~10-1106 _ \640 
,_~..,.111111: 11116 uno 

lJ!l !l! OP,,0-llOl ·- -------· Sii 
r....~•• m1xm. ro... 1~ l>:416/ lli: •11/lli

eMm or.410.m 1........._.. _........__ sm 
' 0Wt1J.t1111SX/?O

lMICPUUpgi>dt OP-4111-8"31 .... ...........__ Sii! 

l!.!lup8001d 01-410-llll-llOl ____ Sl!Jl 

"-lio1tli6/l0. l l 
lMI APC-H!\\ . 1721 SM! APC-HIS6 _,,__ 1119 

Zenith 
l·l00/400\ruH A~. z,420111,1425/11. l-431/Dl, l '33/IX 

4MI Ml·IOO ....... 5181 16M8 Mf-10 ..-........... 1140 
l·l1e1;., Jlllb, lllln, 420\£~ lb, In, <lllli. 4l3Dr~ 4l30I, 4\0lln 

IM! MUD -·--·. 139 <Ml ME IOQ __ Siii 
l..,\h l-l16/lO;ll. 3lll! 

IMI MOO.~£ ••_ SJ! 4Ki IJJlOO~I ..._ Siii 
1...'1h1.J86\ X/10,l81ll•.z.tl 

lMI ~1 1-601-1 .._ .............. -..·--·-- 191 


lM! l!l<OI 1110 
c,.,. '"""1owt 11, 1n 1000 

lMI N/I Sill 
c..... cn1100 

EVI HP~)I( •I (lllOll 
IMB emu 

HPW.Jem.W.IUP 1110 
l»I JJ<l\I __ Sil 

"1W!1"M~1 .-... 1110 
HPlowtlt!lll•. 4, -0l,4\i., 4\i.'IX,lllOll, D.\kl<! llOOt 

IMI (lOIJ.I ___ SJ! lU8 C!O!U __ \81 
m cmSA __ 1111 m ClC611 __ Ill< 

HI llnUd IOO SOIX.110, llO(.llO{ S60 SIOC 
1511 n/018 __ \'O 

Hl~600inlJ'(llon~ 
IMI ClO!IA _ 1181 8M8 Cl0111 ·-- \ll4 

WHY ADD 
MORE MEMORY? 

r~U4<. \11~,-kw-i P""t,""'~"" 
0160°)

Suonds ) .9 

)000 

o""'" MttUr1r1 
• An upgrodt from 2M9 10 8.'.18 con in<rtc\e ped0tmi:mce 
• IJ.ttnOr)' o!low\ WlndOW\ 10 1un losJtr 
• Rolixos yov1 \)'U<m 1need 10 ouos11he hold dill 

: c.:::~~""~:.O""':Z-ir.. 
~~=~::.:r::~ 

18M/lu/11Qlk lmt1 •019 IJI Mockk 
lM8 118ll3L..... 116 <Ml 

llM/lm1all0111<019. 40191 
1MI 1031131 Siii JSMI 

llM/lt""°'l!0111 <0l! IOI! Al Jiolrk 
<Ml lllllll.. - Siii Ill.I 

HI( SdenrN111~ 9S &91 \tfit\ 
1MI K/A..

Okilmr400 
IMB 10-014101 ......... 561 lMI 

Ok;law1800, 810 
lMI <MlH/A.___,, ___ \ ISi 

P'llncn.aml0\l!1Pctt11e1 .SU 0, 4·UO 
llll UIH< 5176 4/IJ 

Ta'U1'«'f"''~:JlO 4MI 
To.aslm.1tur.wn11MiuoLNt, ll 

IMI ll\51l9·0001 

4M1 N/I . ·---- Sill 

4MI N/I.. . --- llll 
_____ ,_ \131 

~· 
4"J 33'118 _ ..__ \lll 

••• 334411____ 1111 

1183lll ......_ Siii 

1031111 ._ Sl7l 

Jllllil _._ lll6 

...... ......... 5100 

II/A ,,.,.. ,_........ 1106 

N/I ------ 1110 

K/I _ \191 

N/ l _ Siii 

. ,._,__ $46 

HP 4L Laser Printer 1MB 
Tl 4000 4MB 
Toshiba 4600 4MB 
Toshiba 1900 4MB 
IBM PS/ Valuepoint BMB 

CALL THE UPGRADE EXPERTS TODAY! 


C2024A $11 9 $49 
25B 1265-001 $279 $189 
PC-PA201 2U $399 $219 
PC· PA2012U $399 $219 
6450130 $695 ~ 

http:X/10,l81ll�.z.tl
http:rt.:J.J1


- - -

&MUCHMORE ... 

___ _ M _\lj."tlMEDIA SPECIALS! 

...... ""°'" RenoPrtmiumOeluxeMV-4000Ext. 
lhelotest inporlOblemultimcdioupgrodekit, includes: 
• Oou~e SpeedRHIO PoriobleCD-ROM Dr ive 
• Pmri um 30 1(11-1 lound Cord 
• AmpMiedStereo Speoler1. Headphones & l!iuophone 
• Over 15 Enlerloinment & Educolionol CD-ROM SoftV1are 
Medio~1ionOoublefu1ionLX , l ntemol .......... .......... 5299 
Media VisionDouble fusion(DI 6, Internal ..... ..... .. .. 1349 
Medic \'IlionPro16Multimedia \YI Ill, lnter ool ·······-1679 

9Tji,JJ•¢1•14• 
Hercules 

Gr<1phiteProlSAorVl IMB .... . . ................... 5249 
Grapllile Prol'iAorVl2M8 Slb8•
°""""' Pool\A ~Vl l MB Siii 
OyncrrJ!rP101SA.c1Yl 2MS . _____ 5199 

~ ~ 
All ~ ~ 

Gfcphtri Wo';7 iUi(H l1 IMBIU.ondVl! ··- "·-···········-···· S1S9 
li<cpl;o no Mo lU.31\.1, Vli& f'(I __ _ __ 5'39 
Cirn;ihiel Pio fobo 4!A8 ~A VU &P(I __ ······-··-" 5719 

_ MEDIA_YISION_ 

... 800-6J9-9866 ~ 

c. 

Circle 186 on Inquiry Card (RESELLERS: 187). 

I 

Pro Graphics 1280 
The fastes t true color 
graphics accelcrat11r! 

• 16.7 million colo1~ ot 1780 x 1024 r e~olu lio n -~\ 
• 4M8 VRAM & MVV4Sl Graphics Pr0<mor ._ , 
• 72Hz non -interfoced (1 780 x 1024 ) • ••• ~ .,,., ... 
• M'r/451 high performonctdisployd1i1ers 
• lotol bu\\uppor1; in!e1foce p1o;idesmorebandwid1h 
• Oplimized for use inMicmoh Window1. 3.1 
Profaophi11\280Vl8 4M B··-· ··············· ······· ·· ·- ·-..····· 5729 
Pro Grcphi1110 24 Vl! IMB/VlB lMB ______,, __ 11)9/ 5349 

HARD DRIVES 
Seagate 

I JOMB mlHA, 151M, IH, lS IOI. --··· ---~ S199 
with l6 h1 t•l1...._....... 5119 
2601ABSl3290A, 16m1, IH, 3SIOl .._S249 
irithl6.bi1ki1 .............. ·--·--··· ... .. ---···· S189 
345MB Sl33BSA, ISm1. IH, 3 r10£ ·---·---·---·· 5349 
with 16 hll ~ I I __.. __ ........,._____ ---· Sl 19 

4S2MB SI Jl l-01. llm1. IH, 3 r IOf ··- ····-·-··- S41 1 
with l6-bir•11 ......... ..................---···- .. · .........-. S449 

PROCESSORS 
Intel Malh Copro cessors 

B0337SX16, 20. llMHi . .. SSS 
B03BIDX 16, 20, lS,J3MH1 ..... . ........... SB9 
10JB7Sl Moi.1•1 6, lD.lSllH1 ._.,__ ··--·-- m

lnlel Ov e1 Drive Pra<euars 
486\X10Mrh10tkfl ____ , __ S309 
486SX1S MthW<ktt - · ··- S309 
4860l7SwirhGuliO!hl ,. ...... ---·--·-· S309 
4860XlJ wi1ho~tWth l ···············-· SOI 
4&60Xll or <1!6SX3l wilb \Ol:• ct -·-·-··· - ··- SHI 

Cyrii 
···--------· 53'1E~ ~:i:~~: lli~L ... . .. sm 

Cx~E60h' · ?0/40 _... ............... ·-·-······-··· m' 
(x4£601" -ll!ID -·---·-··-.. ....-............... _____ SJ09 
__________ sm
Cx41!1b' ll/ l-0 -···- 

(x4t6~'· 7tl/40 ----- - . S2'9 


SOUN D CARPS 
Media Vhion 

MediaVilionPro Audio Spectrum Basic ..... ...... 185 
MediaV-1\ion Pro Audio Spect rum 16 ... ·-· 1109 

oii1 MedioV-oionProAudioSiudio 16 ..... 1139 
Creative labs 

\oundBlmler ValueAddition ......_. ...... .. 519 
loundBIOlter Pro Value Addition .......... ... IB2 
loundBIOlter 16Value Addilion .... _.. ....... ........ 1109 
\oundBloster 16 Multi (0/Muh CO w/AIP .. 5141/5179 
loundBlosler 16ICSl -1/1(11-2w/AIP .. .. 5179/Sl9B 

,;;, loundBlmter 31 AWE ......... ___ ._.........-......-..... 5191 

Media Magic 

l\P 16 Audio Boord.... ... . .. ...... .... ............. .._.. 579 
DIP I6AudioBoard ...... ................ 599 

r'ri1 DIP 16 Plu1Audi0Boord ........................... .. ........ 5119 


MULTIMEPSA JUTf 
Media Magic 

ISP l6Audioloundly11cm .... ..... 1299 
DIP 16 Audio SoundIY1l•m ........ 5332 

oil1 DIP 16 PIUI Sound l111tm ............................. 1369 


CD·300 CD·ROM Int. Kit 
Atld llC'h ' llimeu..:iou'i of pohw·& sound 

to yu11r PC 11·ith a high per/0111u111n1 

Sony /J1111h/c S11ced ClJ.. /I( JM drire! 
No111 you ion ho1·e comple1e OCCK\ 10 entydoptdics. buUllfn 
~:iplut1~in , pko10 t.b101it1. u u11r.g scrr:H &m~t . 

• Sony 3JA doubft ipeed CD-ROM drio 
• CD·R OM ln1"fo1e C111d wilh Cabin 
• MPC level 2 tom plionl 
• KodokmaltinuionPholoCD 
• DOS driver sohwoit & Sohbank On Hond1

"" 

CD-ROM 

DRIVES 


Chinon 
COS 53S. lnlfl'ft!llwith 1ontrolle1/!obleh ohw01e ... S36S 
CDS  5JS b1nnol..,1h(ar!toltt/cabk/~hw11: ·--  $493 

NEC 
r.luh~pin JXP, Po11oble . 5463 
Mul~n nl. ln1~1nal -··  __ ·······--·- Sill 
..... l!l br•ud .. sm 

. RE_V_TO 486 _I 

,,. 
486 Upgrades for 386 
• Fem11ri11g llJ.\l lll11r l.igJ1111i11f.: l'roct5\llTS 
• Cl11rJ.. IJ011blen fx! J& Cloe/.: Tri1ilen f.dJ 
• Si1111lfr Chi11 lli'f'ltin•111 t·111 f /0 111illu1e~J 

386\X-16 &20/121 
386\X-25MHz/l1J 
3861X-33MH1/1li 
3860X·l6 &20/121 
3860X·25MHz(l21 
3B60X-JJ MH111 21 
386\X-16& 20 113! 
3861X·15MH1/131 
3860X-16& 101lll 
3860X-25 MH1 llll 
3860X-33MH1 (Ill 

lllXIC1-10/40MH1 .......... -.... Im 
ISMl!C l-21/ 50/!Hz ........... 1319 
18MllC2-3J/66 MH1 .. . .. 1379 
II SXl2-10/40 MHz ... . 1119 
II IXl(2-21/ 50MHz .............. 1319 
IBMB. Lrng-33/ 66MH1_......... ,_ Ull 
IBMB. lrng-20/ 60 l!Hz ........... 1399 
IBM B. llng-21171 MH1 ....-..... 1499 
IBM B. Llng-10/ 60 !.\Hi .......... 1399 
IBMB. Ltng ·21/ISMHz .... ....... 1499 
IBM B!Jng-33/ 99 MHr -··-····-· 5699 

~ ltEMOVABLE STORAGE ! 
• lnte1face proviCe\ 

14.S mm oHe~ lime 
• 	ihevaaU<m11idgefi~ 

to"'1•yMshi:rpoclt1 
• 	Dololl0Mferrtileo11he 

h011inlerloce up104.0MB 
pe11er.ondlrom1hehead/ 
medioin1etfaceupro 
2.lMlp<r"' . 

.. 
NEVI 3.5" 270MB & 1OSMB .,.,_. 

High Performance :::::.;: 
Removable Hard Disk Drives 

3.5" Removab les 
SOJlllllS lllil.B.IO£k<l""'~&""'°l.l11trrd ___ SSH 
SOJI05JS,IOSMB 1om1ronriigtldrmn\ l••od - 1119 
son1osJs .1101AJ.S!llli.frrr1r.. o;.,,•ro...i.J,lml ... sm 
SOJ IOll 3.5', 105MS. SCSIk•r,(ra•. rfri>M& """'I. od 140! 
SOJ27DS 3.l", 270!AB,SCSI ki1.(r01r. mr. rm! I roll<!,ht.... 1111 
SOJ IOll 3.l'.I05!!B. ICll k•l.lra•.. rlMn rrm I roli<I. E>r Sm 
270!<! / IOIM83-s-t'"""""' Can;ig., __ ·- Sil/SI! 

5. 25" Removables 
SOllOOlrn·, 200M8.SCll.,,l,..,r.. dii."'1""'"'l lnll. _, __ 1m 
105110C57S",BBM B. 1Cllkir,(ro".. mrlr.,rrc&rl.~d ... IHI 
SOllOOl l.lS', ll!llMB,ll~ Iii,lrrrt .riMn r>rr.&roli<I. br . S6l9 
1-0111 oc sl l".BM. 1c11 b•,lrar. '*""' ""'"'*I w sm 
200~1 /3illB/44MS S21" I•""""" (orruil'I ll!/ 511/\51 

FAX/MODEMS 

PCMCIA2.0 Dalo/ Fax wilh XJACK 
14,400bplfAl/Mod•m /14,400 IAl/"odM Gold •S289 / S3 I9 
24/9600bpr fAX/Mod•m .. ... -··· ...... S1S9 

Po<ket Modems for any serial port 
14,400bp\f.WMod"' . .S239 
96/9600bp\fll/1'olem . ... 1219 

!111ilobotics
·, ,.., ~":._.. "t:imiar·--- ~,..... 

~EV/ 	Worldporr 14,400 foi, f'(M(IA 
Spo1hler 14,4001011. h1e1nol ....... 
5porhlei 14,40011u., ln1trool 

, DESIGNCAD 

~~~G~ 

DesignCAD 2D 
De&lgnCAD 20 for Window~ ~:...,.~, ;.::-rp: !'':.~ 

:, t."'l' 5CO s.:_...,.::do; • o .....~n:> ~ .. 1'.q • ::ira rt. rig 
fl·h~I e!d1 r.n1!3 WOl!.J;;. ~e-?.i • ri~n.crivb li!J:. • 

...,.,ucr-O !";i • proqr(lntming li'in!?..ii1~C R,_ '<>upport. 
::i 7 t le icnra:·:.. D;)S ·. !',.~ 1~.., t1l-s:; i3 • 9''·;:.'lr·l 

Dnrg;iUO 2Dfo1 W1niowi ' 169 
Onrgo<AOlO ....... . ' 169 

De~ignCAO 30 .. .. .. 1 2.::JO 

MONITORS 
Hitathi 

MEW l •pflS ron 111 11BO• I014111 @60Ht limm ·-·· l •B9 
Suptr5tu 17. Vil. 1780l 10 24 UI~ 6Giz, .1Brnr.1 ----· S969 
S11ptrS1 111 '201, f~I . 1180ll0N !ll @ bfJHi. llmm .. . S142~ 

ADI 
' / ' I// , " ,. • I• I. I' I / 11. ' :· ~ • '.•fl"'' " ,,, j 

MlcroS1t11 lt.. l..f 78 dpt, 1024.1168111 7& 11 Hr SJ.i9 
MiuoS<an JG/ JGP, I~· .1Bd1>1, H1-rn. lG8 to!Of adt~I . SH9/S 379 

NEW MlcroScon 4G/ 4GP, IS" 18 dpi, f101, t1' ·1e1 moniror ..... S429/S~S9 
MiuoScon SfP, 17' ?!dpi. fltit Hi re\, mc:i deqm1 S769 
Mioo~ton S.lP, 11" 2~. rlol !V-1e\. nan dtgir.r.1__... S819 

S249 
.. .... 5145 

.. 5125 

' 

v~~[]JJ@~ 

WE SET THE STANDARD: 
· MEMORY GUARANTEED - 100% 

COMPATIBLE IN FORM, FIT, AND FUNCTION 
· ALL PRODUCTS USER INSTALLABLE 
· INSTALLATION INSTRUCTIONS INCLUDED 

WITH MOST MEMORY PRODUCTS 
• FREE TECHNICAL SUPPORT 
•THOUSANDS OF ITEMS IN STOCK 
· CORPORATE PO'S, APO/ FPO'S WELCOME 
• GOVERNMENT AND 

EDUCATIONAL PRICING 
• INTERNATIONAL ORDERS WELCOME 
• SPECIAL VOLUME PRICING 
· OVERNIGHT DELIVERY AVAILABLE 

• NO SURCHARGE ON CREDIT CARDS 

DON'T SETI'LE FOR LESS! 

a 

TOLL FREE FROM THEUS OR CANADA 

l:I•I•#·f I·J }I·!.1 
INTERNATIONAL ORDERS 

714·448·7750 
FAX ORDERS 

714·448·7760 

BUSINESS HOURS: 
Monday · Fridoy, 7om·Spm, P.S.T. 


Salurday, 9am-3pm, (OrdersOnly Please) 


MAIL OR FAX ORDERS TO: 

First Sour<e International, Inc. 


7 Journey 

Aliso Viejo, CA 92656 


Ov• <t.oi.-tae: f...,1S..r•l•'tl'MO"al t::it...afd,•ftllrnt11111iklti•11criN~ 
sr.t.o.1 ..f....~1'>Cir.U'lit~111na~ T•rwr<1 & cu6l-1: :iri.~., ..._., 
111*'"'-'f'"A_..""', ~11.1oM1~""'1-.WtY.1ot":ln-1111JI:", 
1r.'tl~&. t>'l"lflll~"--r~!lt'\1'•~~1!9MIW
"""""""'-"'l;io .. 1ff\l .... ~;Cll!al;~(IUll11\ 

····--~.....,
1ur.e-._..._"'if:rlcir:rrh..i 
f.l\l».111 lrfrnoilCM i~ IM 
ll~~fl!Cll\111';;.:f'OliM 
o. ~hci1·;r..,h1 T1uft,..~~1 al'd 
u9""W•.-...ios111t~llllW1t 

1-w·~1d•~l71TM lil"1!0t~p1~.noi1!tl...-dJDl'ty 
....,,.,.xt\llt11~.ltiHuht•'""1~1t0'1t111 
ti( ~.fl,,bid21~,.nvf~t;n11 !M<l'O<tfl'' 
,.....,k"Pr»...... ~.,.t Mro."11.r~, 

.. ,"'"1-.. 
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I HARD DRIVES 

~Seagate 
MOal 	 Tf'P( 

21»\3 65MS """'ST2 25 "" """' "'i M515" ,,....Sl251 · 1 _ 78MS ~M.52.S' s2.co 
STA096 MfM fullHT 1389 

""" ,,.....,Sli1144R ... 65MS l\llfUU HT sm 
STJ290A ............ 2-~ · ISMS IOEJ 5" S2'28 
5TJJ9CN •.... 34JM8 12MS SC~2 1398 
STJ J90A ... IOEJ .5 " 1?98 

'""'' 
,,,,, 

. .,,....STJ.SXIA """"' 10£3.S- s:m 
STJ.SXN .. JS7M8 '"'°12MS scsn 1'911 
S13655A ........... 545.Na 12MS IDE.l 5' sos 
Sr.l600N ............ 5251'/il \OMS 5CSl·2 $478 
ST1255CN .... 21()().-.S 9MS '1 999 
ST3 120CN . ICMS = Sl.598"'""... = 

c-····~R 
MOal 	 1'11'1 
CPJ0 174A \Of """'....... -···-"" """' 17MS
l l'Or...a 
CFA2 10A . .... 21C/.'6 ISMS 127• ""' 
CfAJ.tOA . J'°"'1 IV4 
CfA540A ... 540f'..•B 12MS'"'° "" IJ48 
CPJ l370 .. .. ..... IJ70VB \OMS "' Sl 198 

"" 
= 

1'11'1PllD 
MCal. "" """' 7'145A .. . ............. 14.SJ.la 15MS IOE S2'28 
73 4.SA .. ....... •• .. . ...... J~ I .!MS !DE U 74 
7 S4 d A · •••• •••••••· • 5 49MI 1 2 MS IDI 1 445 
75J.6S . -·· 5A05 1:1MS SCSI S5o8 

MICROPOLIS 
220.513.5' ) ......... 560."113 \OMS SCSl/lOE S69B/73B 
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PO'M W J.C 4/25SI 	 S\78 ll<X8 .£.95 A.&5 395 64,.4 1000 59.S 4.QS

1708 ,,,. 795 67.S 055 10a4 o9S ~""5 495
117' 64.ol IO~ 0 0.'i 595 120....s 2aro 2aoo 

CONDITIONS125%Re>loc k;n9 Foo on •elund>w;1h;nJG 
day1. No refunch ocexchongcsof-or JOdcys· WARRANT'r' 

REPIACEMfNT ONLY.All PRICESFINAL PR IC ESSUBJ ECT ~ 

Tradomarh a re rog1$ltHed w1 lh rfie1 r re spechvoC0 '$ 386, ~ 
TO CH ANGE Mfg po n #'> f., convcnoonce only tlilillMiil 6B4WdsRood 

--...:;11 _ , ,NV
.,_........,..•. • • 

,,., 
3 87, 287, SX, o•e1mdommb ofln 101Cmp ~ 89005 ., , I 

·····-------·······-············-···············-----------------------------· 
Circ le 189 on Inquiry Card. 
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http:RfTMS495.00
http:8D.48oOX/.50
http:14.SJ.la


to 

With Backpack's unique printer port connection, 
family support has never been easier. 

directly to the backpack drive , you don 't haveAdding additional storage to your IBM 

enjoy the new member of the family. computer. And because your printer attaches 

Just plug and play. 
See us atIt's the no-hassle approach 

to additional storage. PC-Expo, Booth #4260 

compatible, laptop or notebook has never 

been easier. The backpack!/) family of no-slot 

drives plugs directly into your parallel 

printer port to provide you with additional 

storag e instantly. Using them one at a 

time, or daisy chaining up 'to four together, 

there are no interface cards to install so 

you don't have to open the cabinet of your 

disrupt your print ope rations . With the 

backpack family of diskette , hard , tape or 

CD-ROM drives, you can easi ly transport 

your information wherever you go-just plug 

backpack into the parallel printer port of any 

IBM compatible or portable. And, of course, 

all backpack drives work wi th Windows '.M With 

backpack, there's no hassle. Just sit back and 

j Micro5olutions j 

132 W. Lincoln Hwy. DeKalb. Illinois 60 115 Telephone 8 15. 756.34 11 FAX 815. 756.2928 

Call Toll Free 800.295.1214 

Circle 190 on Inquiry Card (RESELLERS: 191). 



WE ACCEPT PO'S HO SURCHARGEyFROM QUALIFIED FIRMS FOR MC, VISA AE & DISCOVERM E M 0 R 
CACHE MEMORY CHANGE YOUR H6 TO A 486 TOSHIBA LAPTOP MEMORY 

12NS l SNS..... 650 
321"4 1900 900 
.....1 1100...... 1100 
16KAJ 800 
12!!KJ.8 

Individual D·RAM Chips 
MEMOR'I' FOR llM & Af>PLE 

4$NS 60NS lOHS IONS 100NS 
1 1.~1 735 7 :15 B.7S 595 
11.~A4 JS 00 29 00 27 .00 
1 .teQJ<l (Zip Plo:I 27 00 25 00 23 00 
256:1. -4 (\fideoVtH - 15 9S 11~ IO!B 
256.o.4 99!> 79$ 69$ 
256J.1 400 350 300 2.75 
2!i6x l6'/RAM- 3900 3900 
Gh.4 325 
&h i 2.00 

.... .... 
8.00 5.50 
•oo 700 
900 800 
900 BOO 
700 600 

3'100 2900 

IN'llL Math Chips 
aoa· 39.00 
808'·2 45.00 
808'·1 7900 
80217·Xl -'9.00 
803&7·16 DX 3'.00 
S03ff200X '4 .00 
8()317-0X lDoe..s "11) 00" 
80.&a7·SX {Oen A!J) 29900 
Int~ SX (Don AU) 69.00 
lntelSL Mobll 6900 
lntel 1GSX 3900 
tnlel20SX 49.00 

AmtnPtntlcJm-60 17500'339.00;69900 

Amor1 S:540Sl "'16MIQM CAU 
""''""' 
Atr.ttt1Son-.t;al&6 1+..J11,.386SJ: 2.-11.!t\1~ CALI 

A.'l'ltw1 s:m-.i. t1uti1a ' f t'iltlpnW * "161.!tQKA CJ.LL 
A:n:ntlC <C~ Z. <t11,\t9 JO') ro7091lY.U9.00 

4.'!/l2l1 6Uto 1'9QOf.l7900>569.00:8290J 
AM!!t3SH~ .Ul6Mt9 199.tn'!29.00 

""""""'""' 
--·""" 

CYRIX DRx' 386 to 486 Upgrade 
Clock Doubler 

· sir.• ddp..- ...... CX.186 DRJ1.1i;m __2fi9.00 

• ~--...,.&ntard3llOX CP\J m:b1 CX'66 DM·20l40--279.00 
' ~-"'OOS. 'MlltoJrs.l:X. DSnl.J•b ·"""'-  CX486 DRA'-25611 --319.00'Ula lndiabysDrlllrdmdl~ 
· &sy iolnsSl~ tSNua CX'66 DRJ»ll~6-.-.l59 00 
~~i~~;~~ion'i~~I.~ CX486 SRX2 16132.......249.00 

~~.~~~~J~m:;~gg~~~~, CX486 SRX2 2Ql40 .....249.00
0512 a11clic.J11on whl(.h 111Quues a b1oe llfTIO!Jnt al 
m.croprocesscr hor~"'' CX486 SRX2 25/50 ..-..279 00 

SIMM MODULES (Add $5.00 for SIPP) 
1M~x 9(Jch·o) 
,Mt<>,, 9 (9 th1p j 
-IM&o ;ic 9 
16Meox9(9chip) 

111324Meo 
211 J2 8Meo 
4 a 32 IGMeo 
2S6xJ61 M!tO 
512KJ62MCQ 
I a 3641Mo 
2a3681i.kg 
41 3& 16MtQ 
8x36321.~ 
16 J 36 64M 

40HS SONS 60NS 70NS 80NS 1DON$ 
5'1.00 52 00 45 00 44 00 42.00 
Sol 00 .18 00 47 00 46 00 40.00 

17900 177.00 16800 
71!J.OO 

72 PIN SIMMS (EISA) 
189.00 16900 
34900 32900 
659.00 63900 

9-100 
18900 17900 
37900 3<5 00 

P1og1ams 11<1tt1ted up to 3X l ilsler • Ptuo & ob~ct cOd• comp;:il wnntel 

83087-40 MHz - 711 .00 83087-lJMHz - 59.00 5JSllM'5SX Vet. - 69.00 

83S87·33SX - 71.00 Pt: w..;.... lllled II OV'IJ ~nuthchq;ts 


S r .a1 W.1truty• -A11 DowttW11 rdComp•rJ111· 

AST MEMORY 
MOOU AMT 1.PGIWKO UfPMn • 
....,,n_C 4.?U .& 'll U )). .u))l 4. ttll '1'!l 

l ~ IJ) 

)009tt0ll '1900 """"'"""'"'"....,,,,.}n ""' 
619 00,...,..,,, 
"'"" 

ll'HD 

,,.,'"".,'"'' 
"'"' ]111 1)) """,,..,, 

ZENITH MEMORY MODULES 
MODEL AMT. UPGRADED AST PART • PRICE 
Z38{1.!J3, 25, 20. JJE !Meg ZA3800ME 59.00 
Z386/'JJ, 25.20. 33[. 48(l.'25E 4Meg ZA3800MK 180 00 
Z386SX 2Ml!'O Z·fX>!H rnodules 119.00 

MAGNAVOX 
2&11386SX·16. Ja6SX·20. 436SX·20 & 386·33 ~H~t• l2PIN SIMM: 

IMEG-5900 4!.I EG - 18000 SMEG - 34900 16M£G-6S900 

MOOll 
T 

IBM PS/1, PS/!Z MEMORY MODULES 
!IM PART NO . 
30f~8 (512K) 
30F"360t2/....)
6450375 (1Mtg:) 
6-150379 (2Mt'QI 
fi.151060(4Meo) 
6"&50604 12Meo) 

1).150608 (1}Mo) 
7W955 (128KI 
34F2933 (4>.-\eo) 
87f9977 (4Meo) 
1057035 (512K) 

:~~=~~~~:l 
6450002 (2Mcg) 

~50 128 (4MCfl) 

6-' 50 129 (8MeoJ 
6'150 130 (BJ.leg) 

DeskPro 386120E 
oui..P10J8612SE 

Des>.Pro 286N, 336H. 
386SX/ZO, 386.~t 4WJ»,I, 
486St25M, 486S/161.t 

Pott. ISelfn .a86C 
I.I Sef!n Exp Bd 
Or..!..P10JB6/16 

Pr01.lgrv.t PC Sen~1• .C 8G/33, 
·1860SX/fi6 

COMPAQ LAPTOPS &NOTEBOOKS 
99.00 

1;goo 
20900 
209.00 
.;19 00 
IKl900 
17900 
349.00 
774.00 

75.00 
249.00 
79.00 

10900 
219.00 
199.00 
399.00 
809.00 

Contu•OJ310. 325 99.00 
17900 
3~9 .00 

Contur.i 4125, 412~. 4!25CX 179.00 
339.00 
759 .00 

A.i111 (3.311011) 219.00 
433.00 

CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 
AllpnxllCISBrand,_&~·We buy-~ 

Trade111arl<s am mqlsrerllt1 wft/f their flST)ectivo camfJJ!fies. 

m -=-ro :;ia 

~= Wint f" OOll NO. ' 

~286. "'25'-~~. 50 ).ntfR 80 
EQ.().11 , • 
eo-1111::1;11•121 . JU, 0&1 . 161 
!O-A21, A·6 1, 80-AJ I . 80· 11 1, 80-ll 1 
70-061. E61. 121 . M>Z. 55SX. 65SX. 1'·70, 
ms.MLS. X.SUtlon 120& 130, 35SX, 35lS. 40SX 
70·"21 , Mii , 0-21, 8-61 , JSSX, 3$LS, 40SX. Val Pt 3251 

"' JSSX . " DSX. S5SX. &5SX. SSLS. 65LS 
!i6SX. SSLS. 65SX. 40SX. JSSX. 3SLS 
PIS 1·28G 
P/S I I. PIS 1/J8GSX·212 1 
P/S1 I. P/S 1/336SX, MO<lcl·212 1 
56, 57, 57SX,00, 05, ll · 75, 57SLC 
Value Point 77 4860X2. 486SX, SVA 85 
57SX. 00. 9~ . P-75, 57SLC, 56, 56SLC. P/S I . 386SX, 
Mod·2 123. 2133. 21ss. v,i1Pl77, 486CS2. 4BeSX. svnes 
\!Wt P~I n 48r>DXIZ. 4P.6SX, S'Jft 85 
3SSll) 40SX 
SG. 51, srsx. 90, OS. P·7S, 57SlC 
ii.t,~ Pokla 71 -4860)(2;. 486SX;. SVR 85 

Pllltf 
37.00 
o<.oo 
711.00 
84.00 

189.00 
89.00 

90.00 

~00175.00 
175.00 
49.00 

109.00 
189.00 
90.00 

175.00 

33Q.oo 
JJ9.00 

• • I"" "" ' ' '·' '".. 
1 

'" -m 
- ,,."' .. . "' _,,,. "' - ttf• - "' <>~ I109,., - '" 

.; "' . " "' 109 ,.," - "' 
- - ,., " "' 

:~=~~!ISJ : ~ .. - 1
'" 
69 ,., 

HPP.lllltJC1Xl300 109 • ~&i 1137 
18.Yl.Ucf4019. '0l9C . '" 
IE'.I L.net«lN "' 1.. 

18.Vl.rwr-IOJ9. -A0:9 9l 16' • l>l 

NEC 90 m 

1'EC 9591 "' .... 
,,,..,,
"" "" 
 "' Px.Utd !d P8 95Q) - 121 "'""' "" 

I.IS 

"' - ,..Pa.1¥d Bd 91TS "' 119 "' Pr.r..mc « IG4'XI 1,. -"' 19' """""' ""'""" P,,..nonit « 50 .. 
Cal Cal c.i 

PJNSCnC 4Wl. 5-I TO Cal Cal -Sl'wii tlOO-MC0, 9500 Cal Cal.. "' Tlllft'SWPSl!In-.. " 1'9 

H.P. COMPATIBLE FONT CARTRIDGE 
99.00 
9900 

10>00 

SORRY, Mon-fri, ldlO Lm. to 5:00 P.f!I. Af 
HOWIUCAllS SaL 10:00 Lm. to 12.-00 noon 

PRI CE 
.. oo 

18900 
35900 """ 
18900 """ 35900 
19900 
37900 
699.00 
209.00 

:~·88 
26800 
69900 
199.00 
399.00 
81900 

1!l99.00 
9900 
9900 

139.00 
109.00 
109.00 
19900 
185.00 
IHIOO 
19900 
119.00 
10900 
95.00 

11 4 00 
41900 

NOTEBOOK, LAPTOP MEMORY 
M.IJW, l'AAT f 

1~.&.&9 """ 19')1.& 59.-869 
UI07!130 2.&900 

S012M-001 , .QJ2 1991W'T8900 
!l0081HIQJ 18900 

19'JOO 
IU900 

~1166-00 1 
SITl66.QJJ 1119 00 """ sarna.o:u.cm 1~ 00'79.00 
Plt l™'l 

10900 "'"" 10900 """'"""' 
229.00 

1wm·~.:9 
21900'.&1900 

19'JOO 
• A808$1 f 191.00 
~~I 109.00 

l'lJl)'J,'1~9.00 
19?0Yl'!J9..00 

249..00 
.&900 

286 356Sl 1)') 0019900 
PC21-2l i'9.00 
PC'l l-22 19900 
PC31 21 119 00 
PCJHZ 39900 
PCll-11 7900 
PC-43·22 19900 
ON10-I 1al'JS9/l99&S 

2116. 3865~ 109/199 
Cf·BA1 M 4900 

11!1111}qf.!O/ 
MBC·NBMlU2 10900 

1)900fl9900 
Cl62 18 7900 

"8.WSX·20 ll!H6'J291)) 
l:S680lHXl01 7900 

7166996- 1 8'00 
19HXY1 ?99 00 

.. oo 
''"199130'3 

19900r-!$1JOO 
CALL 

10900 
1.A<)OCH l H .00 

1.A--'"" 11900 
lJ, 1&1 66 9900 
lA·1!1»4 14')00 
1.A· ll0-86 
ZJ.180-11 IC'lOO "'"" 1zgm·mro 

2'£&'51HE """"'' 
PCMCIA VERSION !.O ~=~i'!"ti':~ 

LASER PRINTER MEMORY UPGRADES 
AMl?UHT UPCfWl£D I 11 
c.ro ~ U'f'i.......,.crta 
 " Fm.on6000. Aact!U$.tT 
{1110t1ActJOlllmilJ 

ir'F,t:i·1... ·1NSTOCK I 
HPJ. JO, JP. ?P2P• 
HP 4.·Ul. G.4S&C< .CP, UJP 
HP 4L "' 
HP4SI """llP~JdC.00,C.SO 

22825 Lockf!ess Avenue • Torrance, CA 90501 

£STAB.1 ·800-433-3716 
(US and Canada} 1985 

Circ le 206 on Inquiry Card ( RESELLERS; 207). 
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Printer Port Connections Are 

The New Tools Of The Trade. 


nee you discover ju t how easy iL i · LO 

, install a backpack CD-ROM drive lO your 

compuLer. you·11 never be inconvenienced 

by conventional insta llation method aga in . Just plug 

btlckpack into your corn puLer and you' l'c ready Lo go. 

No inLerrace ca rds. hardware contlicls or expansion 

slot requirecl. Because or iLs unique prinLer port 

interface. backpack fit all IBM PC compatibles and 

porLable regardlc ·or CPU speed. In addit ion. a bu il t

in audio circuit wi Lh both headphone ancl lin outpuL 

jack· allows for connection of souncl ca l'ds or Hi-I• i. 

You can run thousandsof your favori te mu ILi media 

program and view Kodak™Pl1ol0 CD LOO. wilh 

CD-ROM backpack. Compact and ver a Lile. you can 

expect backpack LO go wherever yougo. bringing with 

you L11c wea lth of information CD-ROM storage makes 

possible. Printcl' pass-through is incluclecl. Tape clrive, 

liard drive ancl cJi sketLe backpack drives are also ava il

able. Ca ll today for ordering 

information 

and a clea lcr 

nearest 

you. 

CO-ROM DriveSee 11s at PC-Expo, Booth #4260 

Mic:ra5alutian!i 
132 IV. Lincoln Hwy. DeKa lb. Illinois 60 11 5 Telephone 815. 756.3'1 I I r' ax 815. 756.2928 

Call Toll Pree 800.295. 1214 

Circle 192 on Inquiry Card (RESELLERS: 193). 



Universal Diagnostics Toolkit 

•ra 

"You name it, this tests it. If you maintain PC's, you'll love it." 
-Jerry Pournelle, BYTE Magazine, May 94 

FEATURING THESE 2 TOP-RATED DIAGNOSTIC Toots: 

-,_ . .... ,_ . . - M 

UNIVERSAL DIAGNOSTICS SOFTWARE v ... 5.0 

Fully operating system independent 
diagnostic software. 

~UPGRADE Recently named as PC Upgrade 
~ Magazine's Utili ty of the Month . 

M ICRO-SCOPE Universa l Computer Diagnostics was developed 
to satisfy the expand ing need for accurate system diagnosis in 

the rapidly growing desktop computer market. Patterned after super
min i and mai nframe diagnostic routines, MICRO-SCOPE runs inde
pendently of any standa rd operating system, and is therefore 

• In clud es pads for vo ltm eter to 

at home on any mac hin e in the Intel wo rld . 'Upgrading & Repairing PCs, Second Edition' 
Speed, ease-of-use, and razor sharp 
accuracy are a few of the advantages 

attach for ac tu al vo ltage tes tin g that arise from this system indepen
under load . • 4 LEDs monitor +Svdcdence, together with an impressive 
-Svdc +12vdc -1 Zvdc. • Monitors Hilist of functions including the abili
& Lo clock and 0 C cycles to di stinty to perfo rm low level formatting 
guish between clock chip or crys talon every dri ve currently manufac
fa ilure. • Monitors 1/0 Write andtured, including all IDEdrives. 
1/0 Read to di tingui sh betwee n 
wri te and read errors. • Mon itors e LOW-LEVEL FORMAT - Per
memory write/ read to dist inguish fo rms Low-level f rmat on all drive 
betwee n add ress line fai lures and 

11 types in cludin g IDE dr ives. This 
memory ch ip fai lures. • Mo ni tors function canndt hurt ID E drives. 
. E for proper CPU/DNfA operation. e USE CO ITROLLER BIOS - Pro
• 1 lonitors' Resetito determi n~ if r<?et gram l·\l ill acoess Bl S format built 
is occurring du r"ng POS'P\i indica tmg into any hard disk controller-even 

Controllers yet to be invented. hart. • fo nit rs progre s of P ST 
mitlwut PQS'T codes. e Reads POST e O/'S INDEPE DE T - Does not rely on 

codes from any IB~I or compatibl e thaf 0 /S for diagnosti c~. Ta lks to PC on hard
emits ROST code . IM /EISA/MCi\ . e C-0 111ware leve l. All tes ts are full function regard
pat ible with Micro Channel co mputers .less of 0 /S (i.e. l\o\'ell , U IX, OS/2). 

e TR UE HAIW WA RE DI AGNOS1ICS 
Accurate testing of CPU, IRQ's, DMA's, memory, hard drives, floppy 
drives, video card s, etc. • BATC H CONTROL - All tes ts, even 
destru ctive, may be selected for testing. • ERROR LOGG I G 
Automati call y input s errors dur ing testing to an error log. 
• AUTOMA PPING - Aut omatically bad sector maps errors found on 
hard disks. • IRQ DISPLAY - Show bits enabled in IRQ chip for 
finding cards that are software driven. (Network, Tape Backup, etc.) 
• IRQ CHECK - Talks direct!}' to hardwa re and shows 1/0 address 
and IRQ of devices that respond. • MEMORY EXAMINE - Displays 
any physica l bit of memory under I ~ leg. Very useful fo r determ ining 
memory co nfl ic ts. Very useful for determi ning an ilable memory 
space . • SECTOR EDITOR - Allows the edi ting of any sector of 
fl oppy or hard disk med ia (even track 0). • AND MUCH MORE.. .\Ve 
don't have enough space here fo r everything this software can do! 

The only Power-On Self-Test card 
you need to debug any "dead" PC! 

SERVICE NEWS amed as Product of the Month 
PRODUCT OF THE MONTH in the July issue of Service ews. 

"This is the only card that wi ll fu nction in every system on the 
market. The documentation is extensive, and not on ly covers 

the expected POST Codes fo r diffe rent BIOS versions, but also 
include a detailed reference to the bus signals mon itored by the 
card." - Scott Mueller from his globally recognized book, 

• Dip switch allows easy election of 1/0 ports 
to reacl. • Includes tri-state LOG IC PROllE to 

determi ne actual chip fa ilures. • Manual in ludes chip layouts and 
detai led POST procedures fo r all major BIOS's. • and MORE... 

This is the perfect toolkit for all repair 
technicians and self-maintainers. 
Call MICRO 2000, Inc. for further 

technical details or after sales service! 

1100 E. Broadway, Suite 301 
Gleudale, Califoniia 91205 

818-547-0125 • Fax 818-547-0397 

Call Now for Special Savings • 1(800)864-8008 • Fax (818) 547-0397 
International Orders Call: MICRO 2000 Australia: 6 1 42 574144 • MICRO 2000 Europe (U K): 44 462 483 483 

Clrcle 196 on Inquiry Card. 



• 	Supports monochrome or 
color VGA monitors 

• 	 PS/2 style or Microsoft/Logiteeh 
serial mouse support available 

• 	 Offers conversion from RGB color 
to gray-scale 

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 
Dealer Program Available Made In USA 

PC. PC/XT, PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh ts a registered trademark of Apple Computer, Inc. Microsoft and 
Logttech are trademarks of their respective companies. 

Circle 181 on Inquiry Card (RESELLERS: 182). 



the support is more 
important than 

the name 

TEN YEARS of 
ULTIMATE customer 
support yields the 
ultimate answer to 
customer needs. 

~ 

The A Pentium Notebook 
For some of our loyal customers, our new Pentium Notebook simply represents one more piece of 
excel lence, one more solid industry-shaking design from a company they can count on for true 
support: SUPPORT that has kept them eagerly anticipating each new breakthrough product, year 
after year; SUPPORT that makes it safe to depend on innovative products that others don't know 
how to suppon (or even provide) yet. 

For some of you, this one powerful new product wi ll be your first in troduction to our fami ly . We'd 
like to take this opportunity to pledge the same excellent, personal support to you that we've 
offered each of our val ued customers for the past decade. It's no secret that, when you purchase a 
notebook computer on the cutting edge of technology, you enter into a relationship with the 
vendor. We' d like it to be a rewarding relationship for you. A relationship that, like your new 
notebook, will simply and completely outperform all other options. 

With the Micro International Pentium Notebook, you can grasp a piece of the future today . Plus, 
our 486DX2-66 and DX4-100 notebooks are still at the top of their class, providing outstanding 
power and perfom1ance at even more affordable prices. 

So when you need the best, give us a call. We have it in stock and ready for you to enjoy. 

Micro international, Inc. 
10850 Seaboard Loop. Houston. Texas 77099 

1-800-967-5667 

Office Hours: Mon-Fri 8-6. Sat 10-l , Sun closed 
Local (713) 495-9096 Fax (713) 495-7791 

Clrc le 2 0 0 on lnaulrv Card I RESELLERS: 2 0 1\. 



Our best SCSI-Adapters 

just got better.... 


...in Performance, Fea~,Compatibility, and Price! 
~~ 

~j 

SmartCache ill: The complete SCSI solution! 
SmartCache Ill offers top performance and universal connectivity with all 

major SCSl-1, SCSl-2, Fast SCSI devices, including hard drives, tape, CD-ROM, 
and WORM. 

It comes with built-in support from all major operating systems, including 
DOS, Windows, OS/2, NetWare, Windows NT, NextStep, and all versions of 
UNIX. 

And only SmartCache Ill gives you a growth path. Optional plug-on 
modules let you migrate easily to caching (with up to 64Mb Cache), as well as full 
RAID capability. Storage Manager, our GUI utility, makes installation quick, easy, 
ahd automatic. Plus, it gives you on-line and remote control over subsystem 
management, diagnostics, performance monitoring, and disk array configuration 
and control. 

DPT supplies SCSI technology to the world's largest, most demanding 
computer manufacturers, and has an unsurpassed record for product reliability Call DPT, today!among the foremost distributors in over 40 countries. •, 

800-322-4DPT 
Distributed Processing Technology, Inc. 
140 Candace Dr. Maitland, FL 32751 FAX 407-260-5366llDPT 
Circle 184 on Inquiry Card (RESELLERS: 185). 



The 
Databrielr 
The newest addition to Dacalux·s family of space-saving computer products! This 

I .4kg unil measures only 26x I 2x5cm (I O"xS"x2"). yet is powerfu1- 486SX to 486 

DX2/66 with local bus video. Intended for si tuations where space saving is most important. 

it provides a rugged. portable. flexible PC solution. bridging tl1e gap between a laptop and a 

desktop PC. Databrick drives both VG\. Datalux LCD and Touch LCD monitors. making it ideal for 

institutional. presentacion. vehicle. machine control and POS systems. It can be configured as a diskless 

unil (booting from nash memory or from a network) or a stand-alone system with hard disk. powerful 

enough for today's C/'D or desktop publishing programs. Hinged lid is removable. 

Orders and Information: 1 800-DATALUX 
24-hour faxed data sheets: 703 662-1675 

LCD Monitors Space-Saver l<eyboards 
Datalux stand-alone monitors are avail The popular I .Okg desk 

able in boch I .8 kg. desk/wall (which and . 4kg portable 

folds for portability) and 2. 7 kg mobile/ flat models save 
~~~~ 

industrial. 64-grey shade. mono or 256 60% of the 

color DUAL SCJ\N versions. Both are normal desk 

9.4 .. diagonal 640 x480 VG\ and can space. with full

be fitted with optional touch screen with integrated touch travel. tactilly responsive keys. Footprint is only 

controller. The mobile/industrial unit (pictured with swivel 28x I 6cm (I I x6"). but the I 00 keys have 

mount) is in a rugged aluminum housing with sealed standard le~-to-right spacing. Both models 

fro l bezel and controls. All models plug direcdy into the are XT/AT/PS2 compatible and are available in 

Databrick or are supplied with a I 6-bit IY\ bus controller. many languages. 

Desk/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. AJly combination of !;:~;...:.
• 

·#·' 

options may be ordered. When folded or . ~
~·mounted on a wall. this 4 kg uni measures only I· . ' 

29x24x I lcm (4 .5x9.5x l I ") and is rugged enough ~-
to survNe as a touch system in harsh environments 


such as kitchens or factories . ~ 


DATALUX Corporarion Daralux lnrernar1onal. LTD...............,

--~--~-- __ _. 155 AviaClon Dnve Euro House .............. 
Winchesrer. VA 22602 Curtis Road. I I Old Warer Yard 

Phone (703) 662-1500 Darking. Surrey. UK RH4 I EJAmerican Made 
Fax (703) 662- 1682 Phone 306-8767 18 

Space-Saving Computer Products Fax 306-876742 

Circle 183 on Inquiry Card. 



Adapter .......... .......... $5.95 
6' · straight cable .... ... .. . 4.95 
12' • slralght cable ....... .. 8.95 
6' • righl angle cable ... ..... 6.95 

9·pln serial cable ..•.•••. .4.95 

JAMECO™ 
ELECTRONIC COMPONENTS 

COMPUTER PRODUCTS 

New Hours:Your One Stop Component &Computer Source SAM · 5PM PST 

Jameco Motherboards Floppy Disk Drives 
• Molherboards also 

available without 
CPUI call for details 

• Olagnoslic and 
operating syslem 
software available 

• One-year warranty 

95231 
103966 
95222 
79214 
82333 
82350 
101821 
105321 
84!145 

RAM Memory 
41371 
41398 
42251 
42219 

SIPPS 
41700 
4171 B 
41697 

SIMMS 

41523 
41436 
41689 
41742 
41751 
41769 

SIPP to SIMM Converter 
• Use SIPP's In place 

of S IMM'~ 
• 	Upgrade from aSIPP 

molherboard to a new SIMM motherboard 
without buying new RAM 

• Fits Into standard 30 pin SIMM socket 

93382 SIPP Modulo Converter .... $11.95 

Keyboards &Keypad 

78271 32-key keypad .... ........... $59.95 
67432 101-key enhanced ..... .. ....39.95 
17128 101-key enhanced (Fujitsu) .74.95 

Computer Power Supplies 

• Expand your memory or enhance your 

• 8088/80280/80386 
and compatible 

• One-year warranty 

-

graphics capabllllies 
67459 VGA card •. .•.•.. ••...•... ••.• $59.95 
104660 Super VGA Card .............. 89.95 
91230 Monochrome Graphics ...•..39.95 
101688 VESA Graphics Accelerator 169.95 
19975 (8088) Memory Card .• ... .••.49.95 

Parallel Printer 
Cables and Adapter 
28695 PPC 
28716 PPC6 
28708 PPC12 
28741 PPR6 

9·Pin Serial Cable 
31721 SAT6 

DB25·Pin Extension cable 
39538 25M10M Male to male .............8.95 

804860X 50MHz w/CPU .. $799.95 
80486SLC 50MHz w/CPU ••399.95 
80486DX 33MHz w/CPU .•• 499.95 
80486SX 25MHz w/CPU .••289.95 
80386DX 40MHzw/CPU •••239.95 
80386DX 33MHzw/CPU .•• 219.95 
80386SX 33MHz w/CPU •••124.95 
80286 16MH2 w/CPU ..•...•. 99.95 
XT 10MH2 w/CPU •• •.• ..•• •.••79.95 

41256-100........256KBx1 ..••$1 .95 

41256·120........256KBx1 .....1.85 

511000P·80 ........ 1MBx1 ..... 6.49 

51 1000P·10 ........1MBx1 .. •. • 6.25 


421 OOOA9A·70 .. ..1MBx9 .•$54.95 
421 OOOA9A·80 ....1MBx9 ••..49.95 
421000A9A·1 0 ...•1MBx9•• ..47.95 

41256A9B·80 ...256KBx9 .. $14.95 
41256A9B·10 ...256KBx9 ••. .14.95 
421000A8B·80 ....1MBx8 ....49.95 
421 OOOA9B-60 ....1MBx9 .•. .57.95 
421OOOA9B·70 ....1MBx9 ••. .54.95 
421000A9B·80 .... 1MBx9....43.95 

• 8088/80286/80386 and 
compatible 

• Additional accessories available 

74392 FD505 3.5'/5.25" ..... ....... .. $1 49.95 
74384 FD235J 2.88MB 3.5' ............ 119.95 
40774 356KU 1.44MB 3.5· •• .. •••..••• .• 79.95 
17099 F055B 360KB 5.25" .... ... ....... 89.95 
17101 FD55G 1.2MB 5.25' .•..••.• ..••. .99.95 
79396 SD540 360KB 5.25".•....• •. .•..•59.95 

Floppy Controllers 
and 1/0 Cards 
• One-year warranty 
• 8088/80286/80386 and compatible 

19895 8088 MulU 1/0 w/ Floppy Cntr. ..•$&9.95 
19908 286/386 Multi VO w/ Floppy Cnlr.• 59.95 
19596 8088 Floppy controller.•... •. ...•..• 29.95 
19617 Floppy Disk Two-drive controller .. 34.95 
19668 Floppy Disk Four-drive controller 44.95 

78713 Serial Card 16450 UART .... ..... .. 29.95 
67053 Serial Card 16550 UART •. ...•..... 39.95 
104678 Serial Card · 4 serial port UNIX•..•79.95 

104109 VO Card 4 Serial. 3 parallel ••. .•...• 69.95 
105611 VO Card ... ....••• ..•.. .... ...• ....... 44 .95 
105072 VESA IDE Super VO Card .... ....... 79.95 

Conner IDE 
Hard Drives 
• One-year warranty 

93286 CP301 74E 170MB .... ... ... ..... $249.95 
93294 CP30254 250MB ... •..• ....••• .•• 299.95 
93307 CP30544 545MB ....... .......... 599.95 

Silicon Valley 
IDE Disk Drive 
Adapter Cards 
• One-year warranty 

10233 ADP20 11i·bit hard ...•.... •.•.•$24.95 
10250 ADP20F 16·bit hard/floppy .......29.95 
10268 ADP50 8-bit hard ............... .. 59.95 
10276 ADP60 16-bit hard w/ BIOS .....69.95 
10284 ADP60F 16-blt hard/ •.. ..•.. .•. .. .74.95 

tloppy w/ BIOS 
74114 ADP65F 16-bit hard/quad •... ... .99.95 

tloppy drive adapter 
101670 ADP90VL Super VO Card (VESA) .• 99.95 

Monitors 
67491: 
• Supports video modes 

up to 640 x 480 with 
16 shades ot gray 

78676: 
• 0.39mm dot pilch 
• Max. resolution: 1024 x 768 

67491 12· Paper White ........... ... ... .$99.95 
87978 14"Amber monochrome .... .... 129.95 
78676 14" Super VGA ... ...... ... ... .. ..279.95 
66122 14" Super VGA (Low radiation) 429.95 

Jameco 
Accessories 
104441 : 

l ~ 
• PC/XT/386/486/PS2 

and compatible computers 
• Microsoft«> Mouse compatible 
• One-year warranty • Weight: 1 lb. 

104441 Serial Mouse ......• .. .• .... ••......$13.95 
111860 Microsoft two-button Mouse •.••.•59.95 
105515 Dual port game card ...•..... ...• .• 19.95 
26307 Mouse Pad •...• ... •........•.......•..4.95 
94641 Pocker Auto Prinler Switch .••..•.•19.95 

1355 Shoreway Road 

Belmont, CA 94002-4100 

FAX: 1•800•237•6948 (Domestic) 

FAX: 415•592•2503 (International) 


Call tor our new 1994 Catalog today. 

© t9!J4 Jameco 7194 

Hew Hours:Call 1•800•831 •4242 to order today! 6AM· SPM PST 

9 EPROMS 9 
39909 2708.. ... .. ........... ....... ....... . $4.95 
3361 1 TMS2716 ••..•. .••••... ..• ... ... .... . 6.95 
40002 2716 .. ................ .. ... .. ... ..... 3.95 
40125 2732A·25 ... ... .. ... ........... ..... . 4.19 
40230 2764A·20 .... ... .... ..... .... ........ 4.49 
39829 27C64·15 ...... ........ .... ...... .... 3.75 
39933 27128-25 ................... .. .. ..... 7.75 
39968 27128A·20 ................. .. .... ... 4.95 
39984 27 t28A·25 .. ...... ........ ... ....... 4.49 
39677 27C128·15 .... .. .. ... ............. .. 5.39 
40037 27256-15 .. .. ...... .... ....... .. ... .. 5.39 
40061 27256·25 ...... ... .. .. ..... ... ...... . 4.75 
39714 27C256·15 ........ ...... .. ... ....... 5.49 
39722 27C256·20 ... ... ........ .. .. ...... .. 5.25 
39781 27C512·15 .. ..... ........ .... ... .. .. 6.49 
65699 27C020·15 .. .•• .... .. .•. .• •.. ••. .. . 10.95 
102293 27C040·12.... ....... ...... ..... ... 17.95 

UVP EPROM Eraser 
• Erases all EPROM's 
• Erases 1 chip In 15 minutes 
• Erases 8chips In 21 minutes 
• UV intensity: 6800 UW/CM2 
• Size: 9.0'L x 3.7"W x 2.6'H 
• One-year mfg's warranty 

15712 DE4, &·Chip eraser..••. ..••• .. •$89.95 

HOT SPECIALS 
Part I Qoscrlulion Price 
32408 40MB MFM Hard Drive...$199.95 
108978 PC/XT Case w/ 150 Watt 

Power Supply ............... 89.95 
106569 2400 Baud internal 

modem ••••••...•.•.••••••.•• 39.95 
106577 2400 Baud external 

modem ...................... 49.95 
104441 Serial Mouse ................13.95 
106761 II-bit MFM HD Controller ... 69.95 
106121 PS2/AT 106-Keyboard (82)/

keypad (24) set .••••.••• ••59.95 
106391 Universal serial/parallel 

converter •••••••••••••••••.69.95 
109049 16·bit I.DE hard disk 

controller ..................17.95 
105208 PC lo TV Converter Box•••199.95 

Portable IC Tester 
Our hand-held IC tester is an 
easy-to-operate. cost etrectlve unit 
that includes excellent functions. 

• Supports TIL, CMOS, DRAM 
41, and DRAM 44 Series 

• Size: rL x 3.625W • One-year warranty 

73525 Portable IC TeS1er ....... ... ....$149.95 

Microprocessors : ji1i1
11l'J111111 . 

26147 MM54104N ... ...... ...... ........ .. $24.95 
26227 MM58274 N.. ................... ....... 7.49 
43158 6402 .......... . ..... .... ........... ... 4.95 
43166 65C 02 ......... .. .. .... .. .... .... ... ..5.95 
43254 6522 ........... .. .. .... .... .. .. .... ... 3.75 
43596 6821 .. ...... .... .. .. .................. 1.95 
51844 8031 ............ .... .. ..... ... ........... 3.59 
51676 80C31 .... .... ........... ... ......... .. ..6.95 
52003 8052AH ......... .... ..... ... ..... .. ...6.95 
52142 8088 ........... .. ... ..... ... ..... .. ... 3.95 
52652 825tA ............ .......... .. .. ..... .. 2.95 
5Z724 8255 .....•......•.........•... •. •.•• ...•. 2.75 
52732 8255A·5 .... ... .. .. .... ....• ..•.... .. ..2.95 
52417 82C55A ... ... .... .. ... ... ...... ...... . 3.95 
53022 8748 .................................... 8.75 
53057 8749H •..... •.. ••. •.•.....••.• ..•. .••.. 9.75 
53081 8751H .............. ...... ........... 24.49 
52978 87C51 ...........•...•.... ..... ... ... 32.95 

JE725Kit 2.5" High Red 
6-Digit Display Clock Kit 

"~ 

• 2.5" High Red Displays • 6-Dlglt Display 
Kit Includes: PC board, components, 
wall translormer and complete 
instructions (183 pieces) 
Dlgllal cloclt features: • Bright red LEO 
displays • Size: 2.5"H • Six digits display lor 
hours, minutes and seconds • Al lows you to 
select either standard (1 2 hr) or military (24 
hr) lime •Ideal lor use In home, ottlco and 
military settings • Red Ions/case not Included 
105507 Digital clock kit ..... .......... $69.95 
109241 Black case & red lens .•.... •..29.95 
109268 Assembled digital cJock .......149.95 

Jameco ABS 
Speedy Boxes 

Will not crack or split when drilled or punched. 
PCBmounting slots on all lour sides and the 
lid has a lip lor precision ftl (adds 0.4" H). 
Complete with lour screws and lid. Color: black 
Part No Size IL I WI Hl Price 
18921 3.125" x 2.0" x 0.875" ... .....• $2.25 
18913 4.875" x 2.5" x 1.5" ............. 2.49 
18892 6.0" x 3.5" x 1.875" ............. 2.95 
18905 7.5" x 4.25" x2.25" ..•••. .. •. .• . 3.49 

Jameco Prototype Builder Boards: 

The Jameco PrototypeBoards are designed to 

fit inlo ABS Speedy Boxes. These pre;:ut 
boards will allow the builder an Immediate 
start on prototyping circuits. Each board has 
2 or 4 mounting holes. Drilled holes: .040" 
dia. on .080" square pad on .10· x .10" 
spacing solder mask. 

~ 
e~ 11t1g Slia ILxWI Elli ea~a 
105099 2. 10· x 1.60" 18921 .......$3.95 
105128 4.40" x2.oo· 18913 •• .•• ...• 5.95 
105152 5.50" x3.10· 18892 ..... .... 6.95 
105161 7 .00" x 3.60" 18905 ...... ... 8.95 
106551 Mntg. Hdwr. Kit (4 sets) ... ...• 1.19 
Call for complete line ol bores & PC Boardsl 

486 Bare-bones System 
Bare bones system 
includes motherboard, 
computer case and 
power supply 

• 128KBcache memory 
(expandable lo 2561<) 

• Memory expandable 
lo 32MB 

• FCC approved • One-year warrnnly 

95151 486DLC 40MH2 .... ....... ... . $419.95 


Jameco Computer Cases 
~---- • i'rtsmost 

Jameco 
mother· 
boards 

• Some cases 
Include 
power supply 

• One-year warranty 

205l3 Desktop slide case w/ 
200 Wall power supply.......$129.95 

20511 Desktop slide case ...............49.95 
205ZO Desktop flip top case ...... ... ... 39.95 
65648 Vertical case w/ 300 Watt 

power supply ..•.. .... .••. ..•.... 229.95 
205-l6 Mini vertical case w/ 

200 Watt power supply ... ..... 119.95 

7 Outlet Surge Protector 

• 15 Amps, 120 VAC •Clamp. resp. time <5 nsec 
98749 Power Slrip (SL Waber) ........ $9.95 

Clrcle 188 on Inquiry Card. 
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WE DARE YOU TO COMPARE !r--	 --, 

I 
I 
I 
I 
I 

STORAGE SUBSYSTEMS SEAGATE .1 72001Pl!"HR &·m YlliUlllY MICROPOLIS SYR lmRA/11! 

DRIVE 
PRICES GO IDOWN· CALL 


FOR CURRENT 

PRICES 
 I 

30-DAY MONEY BACK IGUARANTEE! 
CUSTOMIZED SOLUTIONS! IWIDEST SELECTIONS! 
TOLL-FREE TECH SUPPORT! 

I We con custom configure ony subsystem 	 TYPE MB SIZE sm 
from lOOMB loo Tero byte· Coll for prices 	 SCSI 

Sl 3390N 341 ]' 12 
ST3550ll 456 /' 12 
11361511 II 
1131100N' 1010 1' 9 

TORAGE SourrlONS RI ANf 141 ]' 

~
 SDl100N' 1010 3.5 II 

SDl900N' 1700 3.1 9 


.1Sf119SOH" 1700 3.5 B 


I ONJIUTIR SYSTEM ON Alr<1 PIRATIMJ SYSTEM. 

I 
ST41100N ' 1900 fH 13 

.1 STl1SSON' 114S 3.S B 
Sll1400H ' 1100 3.S 9 
ST414 1JO!l ' 1106 fH 10 

SEVEN 3.S- DRIVES, Sl4341JO!l' 1911 fH 10 
REMOVABLE, .ISl15150N-V/' 4!00 3.S B 

I 
ST 410800N-l'/ ' 90BO fH II 

HOT SWAP, IDE 
RACK MOOlllABLE ST314SA 130 /' 16 

ST3143A 112 I' 16 

I 
SUBSYSTEM Sl3290A" 260 I' 16 

Sl 3391A 341 I' 11 
ST3S50A 4S1 I' 11 
ST36SSA'' S45 1' 12 

/IJCROP!l.ll iAIDION~ 

PRICE TYPE MB SIZE sm 
31S 
364 
417 

(All!! 

Pi ICES 

100 GOOD 

10 PRINT 

171 

PRICE 

s 725 s 940 

CALU! 

PRICES 

100 GOOD 

10 PlllH 

SCSI 
4110 

2217 

1936 
4410 
1991 
ID£ 
22/0A 
21 1/A 
AUDIO VIDEO 
21IOAV 
211/AV 

1005 
1750 
30SO 
4100 
9080 

!031 
1750 

1050 
1750 

r 
35 
Fii 

3.S 
fH 

3.5 
3.5 

3.5 
3.5 

9 
ll 
11 
B 
11 

10 
10 

10 
IO 

193 
117 lGB 3.5 l" s 705
160 
30B l.7GB 3.5 HH s 930 
377 

2GB 3.5 HH s1275 

SPECIALS mWll11/llY 

MB SIZE HT PRICE 

NETWORKING PRODUCTS 

MODEL# 
NOVELL 
4.01 +4.0 
4.01+4.0 
4.01 + 4.0 
4.01+4.0 
v3. 11 
v3.12 
v3.12 
v3.12 

INTEL 
ETHERNET EXPiESS 
ETHERNET EXPRESS 
ETHERNET EXPRESS 
ETHERNET fl.ASH 
ETli£RNET fl.ASH 
ETHERNET fl.ASH 

BOCA 
BEN 100 
Brn 300 
BEN 110 

SUS£R 
zs um 
SO US£R 

100 US£R 

5USER 


1S USER 

SO USER 

IOO US£R 


16 COAX 

lOB-1 


16 COMBO 

16COAX 

16 Bil 


16COMBO 


10 B-T 

COMBO 


BPORT CON. 


I 

CONNER !Yi WARRAllT!


' . II' JO 93GB !AID 	 3GB 5.25 FH s1950 
,J ,fl 

;~· "' -,~j;. SOlUllO'.iS fOR TYPE 	 MB SIZE SEEK PRICE 
~:<!' ···t~~ 	 CFAl701-A 170 I' 13 s 195 
~ :\t~ 1jl~! .o 0112. HO'lfll AMI 	 OPTICAL SOLUTIONSCFS110A 212 I' 12 s 194'!' "t, ;!

I 	 AUDIOVISUAi CP301S4H 150 I' 14 s 222 PIONEERCFA340S-A 340 1· 12 s 219 
OiM-601X 6CO MINICHANGER 1X SPEED S BISCfS410A 410 1' 14 s 172 
ORM·604K 6CO MINICHANGER 4X SPEED S llSOCFP1060S 1060 I' 9 s 74B 
ORM-1804X 18CO MINICllANGfR 4X SPEED S 1990

I 	 IO'Nf! 
JUKE BOXQUANTUM mmumSIES!llLll OPllCAlJUKE BOX 10 GIGABYIE s7079 

I 
8flll lllGHT TYPE MB SIZE sm PRICE OPllCAL JUKEBOX 40 GIGABYTE s14SOO 
IU JS LPS210S-A 110 I' 16 s 241 OPTICAL JUKE BOX 180 GIGABYIE S48000 

LPS340S-A 340 I' 11 s 261 MOST REWR ITABLElllV! S(XUllOll 
LPSS40S-A 540 I' 10 s 402 RMD 51005 2S6MB 35MS s 925 
PDl21SS 111S 3.5 10 s BB4 

POIBOOS 18-00 3.5 10 s 964


I 	
TAPE DRIVES 

T£iRABYTE WESTERN DIGITAL 1YiWliilloll IYPE MB SIZE sm PRICE 
WAllGOAI 3100 2-4 GB 4MM s 850RAIO 

I 
TYPE MB SIZE SEEK PRICE WAllGOAT 3200 4·B GB 4MM s 930 

SOLUTIONS IOE WAllGOAI 3400 8·16 GS 4MM s1040 
FOR All W01340 340 I' 13 268 SONY SOT2000 2GB 4MM s 780

WD1410 410 I' 13 115 SONY SOf4000 1-4 GB 4MM s 640SYSTEMS WD1S40 S40 I' 13 38S 

I 
SONY SOl5000 4-6 GB 1MM s 96B 
DEC OLT4060 20 GB DU s 31/S 

DEC .172001Pl.I mWIRRAi/TY EXABYIE B20S 1.1GB 6MM s 13S7 
fXABYI£ B5 05 5GB BMM s2070 

TYPE MB SIZE SEEK PRICE 

I 	
SCSI MULTl MEDIA CD-ROM Bare Drives
OSP310 71 lOSO 9.5 s 710 

.1 VP31011-800-989-3475 10/S I' 
1· 

8 S CALL TYPE MS SIZE SEEK PRICE
DSP32IO 2100 3.5 9 s 1300 Ollll~ CDS53S 280 1X 256 K'°'he S 320.I VP311S 21SO I' 8 S CALL 

I 	
IOSlllBA 4101 2BO s 119OSP5400 4000 fH 12 s 1451 TOSHIBA 3401 200 2X 156! cache S 31S.I SP3430 4300 3.5 9 S CAilSAG 

ELECTRONICS 
S•A•G ex perI techniciorn ond knowlcdgcoble so les PRODUCT: We cony o full lillC ofall storogc 
persomel hove been provid ing hard driv es ond slor· proucls Coll for any productI 867TURNPIKE. NORTH ANDOVER, MA 01845 	 oge syslcms to 1he intemolionolcompoler service PRICE: Volume di sc().r'lts ovoil·oble 
induslry since 1987 We hove been solisfying the Coll for curr ent pr icesTEl (508l681-0055 ·FAX (508)689-01 80 ted...icoldernondsond needs ofpeoplewho •cplocc TECH SUPPORT: loll-1.eoMon . n i 9AM -6 PM 

OfflCES: MASSACHUSETTS &PENllSYlVAHIA =.~'::i:~:-'"' system> fo< moiO< « • porn· Ea stem Stondo•d Time 

lihnS rrf bo l:t1«I to •nlod~ ftt W t IMI lo octp1ol 

Circle 209 on Inquiry Card. 

140 GB TAPE llBRARY 
UNATTENDED BACKUP IN 16 HRS. 

MICRONICS EISA/ PCI FileServers 

DELIVERY: We offer immediate delivery ond hove 
o 9 2% role of shippingthe i.orno doy. 
PAYMENT: VISA. Mcnlet(ord.Corporate. 
Governmentand Educo- lionol pure.hose ordeu ore 
welcome No&rd-age foo- VISA.MC0<COO. _J 

...___ 

I 

PmE I 

s776 
$1611 I

S3SOO 
S4B94 
s609 

S20S6 I
$2 779 
S3B91 

s 9B I
s 9B 
s 115 
s Ill I
ss 3S4Ill 

s 50 

s 67 1s 127 

I 

I 

I 

I 

• Intel Pentium 60 mHI 

• 9gigabyte SCSI II dri,., 1l msseek I 
• 16 MB RAM up 

• 2S6K cothe I 
• Avoiloble drive boys; 6 exlernol, 

1 inlemol 

·One£ISA SCSI II con/roller 

· Six EISA slots, Two PC/ slots I 

I 

http:SOlUllO'.iS
http:IJCROP!l.ll
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MICROSOFT. 
WINIXNvS* 
COMPATIBLE 

It runs with•
NetWare 

Microsoft1s aregisteled lr1ldemalk and Wnlows and 
lhe W'1dows Logo ate ll1ldemarlcs of Microsoft Co!poral!on. 

The M"ICtO House Logo Is a registell!d trademark. 

Micro House International Inc.•4900 Pearl East Circle 

50,000 pages of technical 

hardware information 
at your fingertips. 
The Complete PC Hardware Reference. 

The Micro House Technical Library on CD-ROM provides technical 
specifications and configuration infonnation on over 1500 different 

manufacturer's products. We've taken thousands of hardware 
product manuals and extracted the vital infonnation you 

need. Locating main boards, network interface cards, 
.hard drives, hard drive controllers, and l/O cards 
(video, sound, modem, serial, parallel, CD-ROM,etc.) 

is now a reality. This feature rich CD-ROM 
even includes drivers and support software, 

from the manufacturers themselves! 

Call 
800-926-8299 
for additional 
information! 

• 303 443-3388 • E_ax3oa 448-3323 Ref: Part# TCBYTA 

Clrcle,198 on Inquiry Card (RESELLERS: 199). 



Good looks and versatility, 
an unbeatable combination! 

' 

The CompactCase has a· 
expandable double slorag· 
pocket an the bock panel for 
documents, etc. 

For computing on th e go , Galizia 's 

pre mi um leath e r Compa c tC as e 'M 

provid e safet y and porta bility for 

a ll your equipment a nd m a te ri a ls . 

Mad e of ri c h top- gr a in l eather with 

genuin e hand- s ta ined mahogany com

partments and quality brass ha rdwa re, 

thi works tation a ccommod a te mo s t 

manufa c tur er s ' not e book c omput er s 

and peripherals-printer , cellula r phone, 

fax ma chine , ext e 1·nal driv e , mod e m , 

power suppli es, cabl es a nd more-and 

allow s your e quipm e nt to r e 

main c abl e d. 

Just open the CompactCase 

and you are r eady 

for work. Thi s 

ve r sa til e ca se is 

available in black 

or burgund y. 
Suggested Retail $449 in Top Grain Leather 

$349 in Water Resistant Ballistic Cordura 

For information on other models 
or to order, please call 

800-883-2273 

310-763 -2184 or fax 310 -637-6595 

Reseller a nd OEM Inquires welcome. 

GALIZIA·
CompactCose shown with NCR Safari 3180 Notebook Computer, 

AT&T 3610 Cellular Phone. Niscon Page Scanner and Canon BJ-1 Oex Printer. 
 Circle 268 on Inquiry Card (RESELLERS: 269). 



Notebooks 
Tlllnkpad 750C (Multimedia) .............................................. 8450 

Tll inkpad 350/350C 4MB RAM 15Dl250MB ................Available 

Tllinkpad 750fl50C 4MB RAM 170/340MB ................Available 

(Please call !or prices and avallablliry 
PS/ ValuePolnt Local Bus systems 
6381W504860X2166 41212MB..........................................1830 
6382 K50 4860X/33 4/245MB....-····--···-·············-·--····1459 
6384 N70 4860X/33 4/340MB ............................................ 1725 
6384 X70 4860X2166 4/340MB...........................................21 69 
6384 V50 4860X2/50 41212MB ...........................................1699 
6384 V71 4860X2/50 4/340MB............•..............................1899 
Mini Tower Models 
6387 N50 486DX/33 4fl12MB ........ ....•••.•...........................1699 
6387 N70 486DX/33 4/340MB ............................................ 1850 
6387 V50 486DX2/50 4/212MB..... .. ....................................1820 
6387 V81 4860X2/50 8/420MB...........................................2299 
6387 X70 4860X2/66 4/340MB..................•........•...............2298 
6387 X91 486DX2/66 81527MB........•............. .. ...................2850 
All models Include DOS +Windows + mouse 
Pentium Models (New Release) 
6384 model 189 P60/0 16/424MB ...................................... ca ll 

6384 model 189 PGO/O 16/5274MB................. ...............call 


~ N 0 V E L L SPECIALS 
Netware 3.12 Netware 4.01 


5 users special 5 users ....................special 

10 users .... ............•.special 10 users ..................special 

25 users ..................special 25 users .................. special 

50 users ........ ..••. special 50 users .. .. .............. special 

1001250 users .........speclal 100/250 users •........ special 


NOVELL BLOW OUT 

LIMITED QUANTITY. CALL 


ACS computer systems 

ACS IBM SLC/66MHz + mathco ...• . •••• • 1964 
ACS IBM 75MHz + mathco ..•. . ....... ..2170 
ACS INTEL DX2/66 + mathco .. .... .... . . 2199 

Mid Tower case. BMB RAM, 540MB Hard Drive, 1.2 MB 
& 1.44MB Floppy drives, Orchid 2MB VLB 1280X1024 
VLB Controller Viewsonic 15 15" Fial Screen Monitor, 
DOS, Mouse Windows 

BRAND NAMES 

LOW PRICES l'DmPAQ 
Notebooks

LEADER Concentro 4/25 4n20MB .... .. .....1299 
Concentro 4/25 4/250MB ..... ..... . 1399SINCE 1983 Concentro 4133 4/250MB •.. ...... •. 1650 


We exPQrt with lntemetlonel Werrenw 

lr"li~ HEWLETT Contura Areo 4l33C 4/t20MB/250MB...............................2175/call
•Contura Areo 4125 4/84MB/170M8 .................................1399(1650 


(wilh PCI local bus)1-------------------.1 HP OeskJet 310 ...................300 
 HP t200 C/ps .......................ca ll 


ll't'... PACKARD 
SYSTEMS 


Omnibook 430 V40MB 4/105MB................... ...................1099(1299 

Omnibook 4306/105MB .......•...........•....••.•................................ 1475 

Omnlbook 486125 4/40MB •..... ...•.•..•......•••••................................call 

Netserver LM DXV66 16/535MB/1GB ..........................................call 

Netserver LM 5160 16/IJMB..........................................................call 

Nelserver LM 516016/1GB/2GB...................................................call 

Netserver LE DX2/66 8/535MB...................................... ............... call 

Netserver LE DX2/66 811GB ...•.......................•.•...........................ca ll 


Plotters 
Oraftmaster RX .........................•....•.... .. .......................... .......... ..save 
OesignJet 600/650C......................•.................•.............. .......... ..save 

Printers 

ScanJet llp/llcx .............call/945
~~ :;;4M+ .. .. ... . :: :;·39 0~::1~ HP 4U•tML........ ............645/999 

OEskJet 520/560....... ....275/547 HP 4P/4MP ................. 945(1320 

HP 4SIMX/4Sl. ....... .....4159/call 
 (All printers In stock).HP 1200C .. ..........1345 


Notebooks 
Toshiba 

i1910/191OC486SX/4/120MB ................. ...................call 
i1950CT 486DX2/40 4/200MB/340MB............. ...........call 
T3400/3400C 4/ t20MB....................................................................call 

T4700/4700C DX2/50 41200/340MB ...............................................call 

T4800Series 75MHz Systems (with audio) .................. .......call 


TEXAS INTHUMEHTS 
T4000E OX2/50 4/200MB (active color) .......................................... call 
4000E 486175 MHz 4/340MB/455MB (wilh audio)......... ......save 

NEC Technologies 
Versa 486DX2/40 4/200/340MB (color & mono) ..............................call 
Versa 4860X2/50 4/200/340MB (color &mono) ..............................call 

Epson 
Actionnote 486150 4/120MB/180MB................................. .. .. ......speclal 
Aclionnote 486/SOC 4/180MB .... .. .. ... .. ............ .... special 

Contura Notebook 4125 41120 .................. ...........................special 

Contura Nolebook 4125 color 4/120MBl209MB .......••.._2050/2350 
LTE Lile 4/40C MHz series ···············-···-····-···-·········-··········CALL 
LTE Lile 4/SOC MHz series ··········-········-···-·········-····-···-··· ...CALL 
LTE Lile 4/40CX &4/SOCX MHz Sl!ries.....................................CALL 
LTE Lile 4fl5MHz with SIOMB disk ...........................- ... ........CALL 
(all new LTELile models have PCMCIA slots) 
ProlineaDesklop Series 
Prolinea 4125S 4/120MBl240M8.....................................1050(1280 
Prolinea 4/50 4!240MB.............................................................1659 
Prollnea 4/66 4/240MB............................................................1875 
Prollnea Mini Tower Series 
Prollnea 486/33s series ...................................................1420/1559 
Prollnea 486/33s COS 4/340MB ... ... ............. ........................ special 
Prolinea OX2/50 4/340MB/525MB................ ..................1899/2230 
Prollnea OX2/66 4/340MB/525MB..................................2099/2299 
Enhanced Pro llnea Series (new) 
Prolinea 486/33s series ............................................................cal l 
Prolinea 486/50s &486/66 series ............................................ call 
Prolinea 4/100MHz series .... ......... ............................................ca ll 
Deskpro XL Serles (NEW RELEASE) 
(Integrated SCSI &PCI + nelWorlc card +audio system) 
Deskpro 4/SOM 8/270MB ........................................................CALL 
Oeskpro 4/66M 8/535MB .........................................................CALL 
Deskpro 5/66M &5166 8/525MB ........................ ....................CALL 
New Cost Effective Servers 
Prosignia VS OX2/66 Model 1........................ .....................•....CALL 
Prosignia VS DX2/66 SCSI 535MB/1GL...............................CALL 
Powertul Servers 
Proliant 1000 OX2/66 5/60 model...........................................CALL 
Proliant 2000 OX2/66 5/60 modeL..........................................CALL 
Proliant 2000/4000 5166 model ...............•...............................CALL 

Hard Drives 
Conner 340.. ....... .. ............275 Maxtor 340 .......................275 

Conner 540MB ..................call Maxtor 540MB .... .............399 

Conner 420MB .................325 Maxtor 1GB............... ..special 

Conner 1.2GB ..............special · call lor Mlcropolls, Quantum. 

Maxtor 170 ...... .................189 Fuj itsu, Toshiba 


AOAPTEC CITIZEN EPSON MOUNTAIN TEXASWE HOUSTON INSTRUMENTS
BOCA INTEL HAYES KINGSTON INSTRUMENTSUS ROBOTICSSTOCK: CALCOMP CREATIVE LABS MAYNARD LOGITECH MEGAHERTZ 

MultiMedia MANAGER SPECIALS PRINTERS 
Complete package I Epson L0870/1170...... .. .. ......................440/590 

Creative Lab 3X Ki t ... ..... ......... ......... ......699 
 Epson DFX 5000 .........................................1365
NEC 3v/4FGe ....... ... .. ...........480/570 Intel 14.4 PCMCIA... ... .. ... ... .. .. ... 240 

ProAudio Multimedia System Ill .......... .. 665 
 Epson DFX 8000 .................................. .......2257
NEC 5FGe/5GP .. .............. 1050/1199 U.S. Robotics 14.4 fax S/R .... .. .. 129
Fusion Double CD 16 int... ...................... 285 
 Epson Laser t500 .........................................675 


NEC 6FGP/3PG... ....... ......2099/2399 24/9600 Fax Modem ...... ...... ........55 
 Epson Laser t000 .........................................635
Sony Desktop 2X Kit ............... ........ .......465 

Epson Stylus 800..........................................340
Sound Cards IBM SLC2/50MHz +math-co .... .199 Notebook Upgrades OKI ML320/32t .....................................315/440
Sound Blaster 16/16MCD ................125(1 50 
 IBM SLC2/66MHz + math-co ... .. 299 OKI ML590/591 ................................... .. 440/585
Sound Blaster 16 SCSI/SCSI ASP ...180/229 130MBhard disk ... ...............special 

OKI OL410E/810 .•..................................645/B99
IBM BLC3/75MHz + math-co ..... 500CD·ROM Drives 213MB hard disk..................special 
 Canon BJ 10SXIBJ.200E .......................2501310
Sony 33A................................................ 155 
 VLB/IDE Controller ... ........ ............35 
 340MB hard disk ........... ...... .special 
 Canon BJ c600.............................................. 585
Sony CDU 535/561 •........................ 289/299 
 IBM Tomhawk VLB 1MB.............. 95 
 Kodak OICONIX 180SI ................................ .. 235
520MB hard disk ..................special
NEC 3XI (inl/ext) ... ........ .......... ........ 499/560 

Citizen PN48 .................................................230
AMO 486DLC-40MHz.................199
NEC 4XPRO .... .... .... ........... ..................... call 
 *upgrade your Compaq, IBM, Call !or all major brands

Toshiba TXM 3401 (lnl/ext) .................... call 
 Cyrix 486SLC/33 ................... ... .... 99 
 Toshiba , Zeos , Dell or any otherGraphics Card &Controller Tape Back-UpOrivesPageMaker 4.0 (PC/Mac) ...........299
Diamond Viper 2MB PCINLB ..........350/330 
 notebook with large hard drives.
Intel Satisfax 400/400E .......299/330 
 Colorado Jumbo 1201250 Int ..•.... .• ..110(179Diamond Stealth 24 VLB/1SA..........175/1 75 


Colorado Trakker 120/250 Ex1 .......... 220/354
Stealth 32 2MB VLB/PCI ..•.. .....•.. ....225/225 

Apple is also available now Syquest 88 meg kit Int/Ext ...............480/560
Al l Ultra Pro 2MB ISNVLB .......•.....350/350 


Colorado Power Tape 2GB In! ................. 985
ATI Ultra Pro 2MB EI SNPCl. ...... .. .•.399/450 

Colorado Power Tape 4GB Int ....... ........1199
Orchid Kelvin (64·bit) 2MB ......•...... .......240 
 Ouadra 900/950 series .... ... ... ... ..... ....call Power PC Models 

Colorado Power Tape 4GB Ext ...............1365
Orchid 1280 2MB VLB............................ 199 
 Quadra 800/840 series ..........•. .......... call Power PC 6100/60MHz ...... ....... . ..... . call 
 wangtek 525MB/1GB101..................5som o 
Adaptec 2940 PCI SCSI Klt ................ .....299 


Quadra 600/605 series ................. .. .. call Power PC 7100/66Mhz .. ..... ............ ... call 
 Wangtek 4GBlnl .................................. 1099 
Adaptec 2842 VLB kit ........................ ... ..299 

Mac Powe ibook series .... ........ ..........call Power PC 8100/80MHz ...... ....... . ...... call 
 We also carry Exabyte , Mountain, etc. Adaptec 2742 EISA kit... ......................... 320 


Corporate Accounts 

Volume Discounts 


And 

Consultant Orders 


Welcome 


Computer/aneinc. 

Outside California: 1-800-526-3482 
Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 
Hours: Monday - Friday 9 -6, Saturday 10-5 

Compaq Is a Registered T rndemlrl< ol 

Compaq. IBM Is aRegistrered 


Trademark of lnlemalional Business 

Machines. 


ALL QUOTED PRICES REFLECT A 

sr. CASH DISCOUNT 


Visa, MaslerCard and AmericanExpress 

also accepled 


Prices subject 10 ch.lnoe without no1 lce. 
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Maximize Your Marketing 

Dollars With BYTE Reprints! 


BYTE Reprints serve as 
DdcSbtlan's RtSC PC lt 
.. totbmNT r..u• 

NutSbip eon.. .. ~ ....high-quality, inexpensive 
-	 ....... VtWowl~ lo•n
promotional tools for: 	 - 

• Trade show handouts 
IBM, Apple, and 
Motorola's PowerPC 
technology 
promises low· 

• Direct mail campaigns 
• Dealer/distributor promotions \\ 111i1111 cost, high-speed 

:;..~~ systems that
• Training and educating key ?.i:: can run Windo-·· F2'·· 	 Mac, 0512, and 

Unix softwarepersonnel 	 ~;. 

~~ ElZ ·ruru!Ij)[jR~ FNETWORKINGiH' E:s::i31:' · ' • foJ:;iil'• Presentations at conferences/ 
1.lllil .....:..·.::::::.:.::: seminars 

And there's morel 
• BYTE reprints can be customized 


with your company name, logo, 

product picture, etc. 


Call today for i11fo1,nation 
and quantity prices. 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane, Peterborough, NH 03458 
Phone: 603-924-2618 
Fax: 603-924-2683 

Minimum order: 500 


The Magazine of Technology Integration 
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URGENT-YOUR INPUT NEEDED 

Dear Reader-The BYTE State of the Art section is devoted to delivering in-depth information about specif

ic topics in computing on a monthly basis. In the December 1994 issue, the State of the Art section will cover the 
technologies and strategies involved with Agents and Smart Software. 

Agents are software objects that encapsulate your needs and preferences, allowing them to act independent 
of your direqt supervision. In the future, you could be using agents to schedule meetings, access information re
sources, and manage complex processes. 

To ensure that our coverage is in tune with your needs, we request that you fill out the following questionnaire 
and fax it back to us. It will tell us about your needs and interests, and help us focus our coverage of agent tech
nology to best address your concerns. 

Of course, questionnaires such as this are necessarily limiting. If you want to tell us your ideas about agent 
technology, please contact one of the SOTA section editors at the following E-mail addresses. Thank you. 

Bob Ryan, b.ryan@bix.com 
Russ Kay, russellk@bix.com 
Scott Wallace, swallace@bix.com 

AGENTS AND SMART SOFTWARE 

Does your company or department use any Al-based 
software? 

__Yes __No 

Does your company or department currently use a 
networt<-based document management system such as 
SoftSolutions or PC Docs? 

_ _ Yes _ _ No 

Do you use a text-retrieval system such as Folio Views? 

_ _ Yes __No 

Do you receive personally more than 20 E-mail messages 
per day? 

_ _ Yes __No 

Do you make use of on-line infonnation database services 
such as Dialog? 

_ _ Yes __No 

Are you connected to an on-line news service? 

__Yes __No 

Do you own a PDA le.g., Newton MessagePad) or plan to 
buy one within 12 months? 

_ _ Yes __No 

Does your company or department use a group scheduling 
package? 

_ _ Yes __No 

Are you involved in either process reengineering or 
process control? 

__Yes __No 

For the following, please rate each topic using this scale: 


Not at all interested Very Interested 


1 2 3 4 5 

__ document image processing with OCR 

infonnation search and retrieval 

__ infonnation mining/refining 

__ distributed computing 

PDAs 

wireless communications 

__ Al-based process control 

on-line infonnation services 

__ group scheduling 

automated wort< flow 

Comments: ________________ 

ABOUT YOU IOPTIONALI 
Name __________________ 

Tiiie_ _________________ _ 

Company ----------------

Phone - ----------------

E-mail address ---------------

FAX the completed form 
(without a cover sheet, please!) to (603) 924-2530 or 
(603) 924-7620. If you don't have access to a fax, you can 
photocopy the form and mail it to: 

BYTE December '94 SOTA Survey 

c/o Market Research Dept. 

One Phoenix Mill Lane 

Peterborough, NH 03458 
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Add COMPLETE imaging to your apps with 

Read • Write • Print • Dither 
Dlaplay • Process • Convert PLUS 

oPCX 0 Tlr 0 lffiG 
oGlr oJTlr 0 mnc 
ornn oJrlr offiSP 
oBffiP oCCITT oPCD 
oDIB °CffiP 
oWffir oCnL 
oEPS oWPG 

0 PCT 
0 nns 
0 ffiORE! 

".. .gl'eal compr.:ssion wi1 hou1 " f11g 1l1 e 'l oss>" tec hn iques of olh ei- l1iglt -comp»ession algod1hms." -PCMagazine, March 15, 1994 

If your applications use graphics -- any graphics -- get LEADTOOLS,a fa mily of 
sophisticated imaging tool ki ts fo r developers. High level functions give quick and easy integration 
and low level calls deliver control. Plus, get the fas test, tightest compression available. LEADTOOLS 
supports over 25 graphic file fo rmats and is available for six different programming environments. All 
tool kits have at least one sample application and source code. 

LEA D Technologies is a leading supplier to OEM's. Current customers include Corel Corporation , 
Sharp Electronics, Truevision and over 1,500 others. 

Of course, LEA D Technologies offers an unconditional 30-day money-back guarantee and FREE 
technical support on all products. 

Call for complete info and FREE demo disk! ~ 
1·800-637-4699 

LEAD Technologies, Inc. • 8701Mallard Creek Rd. • Charlotte. NC 28262 • 7045495532 • (Fax) 704-548-8161 • CompuServe: 'GO LEADTECH" 

and a lot more... 
HIGH PERFORMANCE 
At 180,000 r:ps parallel and 115.200 bps serial, Buffalo boxes 
are the fastest. Up to 16mb ofbuffer available. 
FASTER PRINTING 
Sharing devices so fast they speed up printing using Windows. 
It's twice as fast as the new Windows Printing System. 
EASE OF USE 
Transparent to users. Optional printer selection software 
included. Connect with standard parallel and serial cables. 
FLEXIBIUTY 
Eleven models in all parallel,all serial or in combination. 
Configurable1/0options.Modelsare easily cascaded together. 
VALUE 
With non-buffered autoswitches stal1ing at $59 and intelligent 
sharing devices from $349, Buffalo has the right sharing 
solution for you. 

We also make 72 contact 

PC SIMMS! 

2805 19Jh SI. SE. Salem, OR 91302 
(503) 5853414 • FAX (503) 585-4505 

246 HYTE J ULY 1994 Circle 179 on Inquiry Card. 



Rack Mount Systems 
Designed for efficiency and 
versatility, e.1ch Recortec 
rack mount system 

compactly houses, moni
tors, computer peripher
als,hard and floppydrives, 
display cards, cooling fans 
and power supply. Don't 

The greatest concept in flexibility: 

.. REccRTE.c UniMod TM 

universal modular system 

The Ultimate in Flexibility. 

Recortec's new Universal Modular 
system (UniMod™) offers you a versatile 
selection of modular components such as 
computers, monitors, and keyboard 
/video switches••. in a variety of chassis 
options so you can design a customized 
system which best suits your partic.,Iar 
application. 

Warranty. All Recortec rack mount products 
are backed with a one-year warranty. 

17 " Ultra VGA Monitor 

Recortec's exciting new 
1T" lfltra VGA color rack 
mount monitor model 

RMM-237 is a multi - fre
quency, multi-scanning 
monitor containing a 
microprocessor-based 
digital control system, with 
l280xl024 maximum non

1290 LAWRENCE STATION ROAD • SUNNYVALE, CA 94089 • TEL: (406~ 734-1290 • FAX: (408) 73+2140 

I VISll' IIE Clrcle 194 on Inquiry Card. 

pay for any of the extras 
you don't need; mix and 
match components and 
make your computer 
system purchase more 
cost-effective! 

Free Catalog. For a free copy of Recortec 
products catalog, call us today at: 

800-729-7654 


RECORTEC, INC. 

interlaced resolution and 
a 0.26 dot pitch, INVAR 
mask tube. Ruggedly built 
and encased, it is the 
perfect choice for your 
rack mount applications. 
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I N TERNATIONAL, INC. 

• 	 RAckMouNr SysrEM 

- 286, 386, 486 ISA I EISA I VESA 

• RAckMouNr MoNiroRs 

- 10", 14" and 20" 

• RAckMouNr ENclosuRES 

- Up to 20 Slots & SOOW PS 



This system provides 
outstanding performance, 
thanks to Intel's 
powerhouse 486DX2 and 
VESA Local Bus' swift 
throughput. 
• 66MHz 80486DX2 CPU 
• VESA Local Bus compat. 
• 261Mb16ms IDE hard drive with 64Kb cache 
• 14' non-interlaced 1024 x 768 .28mm VGA mon. 
• 32-bit VESA Local Bus video card and IDE card 
• 4Mb RAM expandable to 32Mb on-board 
JDR-V486-66 ....... .... ......................... .. .................. $1749.00 
SPECIAL FOR BYTE CUSTOMERS ON L YI 

DUE TO CURRENT MARKET CONDITIONS, 
CALL FOR CURRENT DRAM PRI CES ! 

Part I Size Speed Type Price 

1MX9-80X3 1M x 9 sons SIMM 49.95 
1MX9-60X3 1Mx9 sons SIMM 54.95 
4MX9·8DX9 4M x 9 80ns SIMM 169.95 
4MX9·6DX9 4M 1 9 60ns SIMM 169.95 
SPECIAL FO RBYTE CUSTOMERS DN LY! 
16MX9-70X9 16M x 9 70ns SIMM 779.00 
1MX36-70 1M x 36 70ns SIMM 199.95 
2MX36-70 2M x 36 70ns SIMM 379.95 
4MX36-70 4M x 36 70ns SIMM 749.00 

Modular Circuit Technology's motherboard features a32-bit 

VESA Local Bus for quick data transfer! The VL Bus enables 

your CPU to share Information with 2 other interfaces at 

speeds up to 33MHz. The 32-bit cache architecture allows 

more data per cycle. The VESA Local Bus gives you the 

added advantage of economical upgrades-standard 8 

and 16-bit ISA cards plug right into the motherboard. 

• 	33MHz Intel 80486DX or 66MHz Intel 


80486DX2 CPU 

• Uses 256K x 9, 1 M & 4M x 9 80ns SIMMs 

(0K installed) • DESOview 386, Novell 

NetWare & OS/2 compatible
• 	ZIF CPU socket for upgrades, eight 16-bit 


expansion slots 
 MCT-M486Vl-33 33MHz 486DX VESA local bus ... $399.95 
MCT·M486VL-66 66MHz486DX VESA local bus ... $599.00

• MS-DOS & Windows 3.1 compatible 	 SPECIAL FOR BYTE CUSTOMERS ONL YI 

BDXDX2DDP-66 ........ ............ $419.95 
Plu~ inlo 33MHz486SX or 
486 XOverDrivesocket 

BDXDX2DDPR-66 ................. $419.95 
Replaces 33MHz486SX or 486DX CPU 

BDXDX2DDP-5D .................... $289.95 
Plugs into 25MHz486SX or 
486DX OverDrtve socket 

BDXDX2DDPR-50 .. .. ............. $289.95 
Replaces 25MHz486SX or 486DX CPU 

BOXSX2DDP-50 .................. .. $249.95 
Replaces existin~25MHz 486SX 
with SOMHz486 X2 

This card is ideal !or diagnosing system 
boot-up problems because it does not 
require any software to operate. 

• 2861386/486 PC compatible card 
• Displays power-on self-test codes 
• Works when software won't 

boot computer 
• Includes AMI Diagnostics 
PCOOE+ ......... ............................. $69.95 

JDR Price Guarantee 
Plugs into your computer's 15-pin VGA 

If you purchased any item from 	 connector and converts the signal for 
use on your television. JOR Microdevlces in the last 
• Converts 640 x 480 up to 256 color.s , • , ..;

30 days and we 've lowered • Composite NTSC output using . ' · 
our price, call us with the RCA socket & S-Video output 

using female S-Video connector
details and we'll promptly • JetFighter II, Prince of Persia & Spectre Challenger 

refund the difference GAME-ZAPPER .........................................................•.... $89.95 

Upgrade to a new high-quality, high-capacity Seagate drive. These 3-1/2' dri es 
are designed for general purpose. medium performance applications. 

131Mb, 16ms, IDE ............................. .......... .... $189.95 

214Mb, 16ms, IDE .. .. ....................................... $219.95 

261Mb, 16ms, IDE ..................................... ... ... $219.95 

341Mb, 12ms, IDE .... ...................... ................. $299.95 

1.0SGb, 11 ms, Fast SCSl-2, .......... .. ................. $949.00 

1.05Gb, 11ms, Fast SCSl-2, 1' ...................... ... $949.00 

1.4Gb, 15ms, SCSl-2 ..................................... $1199.00 

1.9Gb, 13ms, Fast SCSl-2 .............................. $1399.00 

2.1Gb, 11ms, Fast SCSl-2 .............................. $1699.00 


PC PRODUCTS 
AND ELECTRONIC 
COMPONENTS 

CALL TOLL-FREE 
800-538-5000 

J U LY 1994 BYTE 249 



Communications/Networking • Computer Systems 

8-64 Serial Ports in a PC 


Bar Coding • Communications/Networking 

S 
004 

delivery and security applications. 
The l1D1eWand Il offers the 
durability and computing power 
necessary in applications ranging 
from hospi!al patient.care to 

The TimeWand I offers credit-card warehouse inventory. 
si7.ed portability, ideal in time and 
document tracking applications. Call today to receive a free 
The rugged DuraWand can take information kit on Videx 
the punishment typically found in portable bar code readers. 

See us at PC EXPO, booth #4766 
1105 N.E. Cirde Blvd., Corvallis, OR 97330 IP'\T!':Ai.igii1i~ 

503-758-0521 • Fax 503-752-5285 l~ !!: l;..f;J) 
Videx, TimeWan<l, and DuraWand ore rcgislered trademarks of Videx, Inc. GC0462B 

Circle 233 on Inquiry Card. 

CONTROL 
ALL YOUR PC SERVERS 

FROM ONE KEYBOARD & MONITOR 
with MasterConsole® 

COMPARE QUALITY 
AND PRICE PERFORMANCE! 

• Save Space, Cul Costs & Ccn1rnlize 
Control wilh 100% Rel iability 

• "Plugand Play" Any Mix ofPC/ATs 
& PS/2s; Supports All Vi deo 

• Desktop or 19" Rackmounl Models 
for 2, 4, 8, 16 PCs. Expand 10 64 

• Keyboard Emulator for Error Free 
PC Auloboo1 and PC Operation 

• AUTOSCAN™ lo Monitor All PCs 

• PS/2 & Serial Mouse Suppon 

• Remote Access up to 150 Feel 

• 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 (908) 874-5274 

JO-ll \ \' :'llO\E\' II \l"h: <a ' \n \ '\TEE Fl I.I . 1-\'l-:\R \\ \ RR \'\T\ 

See us at COMDEX/CnDlldu, Booth #LSSO 
Germany · ElsncrComputcnc<:hnik. Tel: 49-52l -8898n Fax: 49-521 -889925 
Japon • ProsideCorp.. Tel: 81·3·3254-6131F:u: 81-3-3254-6 134 
Taiwan · Riuitan Compuu:rTaiwnn. Inc., Tel: 886-2 218- 1117 Fax: 886-2 218-1221 
TIIC Netherlands- Anelcom B.V .. Tel: 31-1-442-33 13 Fax: 31-10442-3443 
United Kingdom· Kemi1ron LTD. Tel: 44-244-536123 Fnx: 44-244-53 1043 
For List of L:i1i11 American nnd Cnnndinn Dc.1ler.1 con1ac1 RC! (908) 874-4072 

Circle 247 on Inquiry Card 
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• 8 ports, 16550 UARTS 
• Digi, Golaclicomm compatible 
• Works with all popular BBS 

Software 

• 8 ports, 32K-512K FIFO 
• Windows, DOS, UNCX, XENIX, 

FOSSfL drivers included. 
• RS-232, 422, 485 interfaces 
• 24 MHz Processor 

f2 T E K" Contact your local computer 
~ . 1Nc. dcalerorcall: 800-282-4835 

PO Box 23 10 Buy S1. Louis MS 39521 Phone: (601) 467-8048 Fax: (60 1) 467-0935 

All pro<luc l names or company names arc the pmpcny of their respective holders. 


Circle 218 on Inquiry Card (RESELLERS: 219). 

LET YOUR COMPUTER DO THE TALKING! 
Integrated • Automated Attendant 

Voice/Fax Mail • Unlimited Audlotexlntt.ivatcs major volcc/ fux applications plu.• 
progr.un control Imo one fulJ.fc:uun.'tl h igh • Voice Mail 
pt.'tfon nancc software. PC-AT/ 386/486 based. 
Menu driven. Easy to use. Full support fur • Talking Yellow pages 
Rht.-torex. New Voice, Dialoglc, Blrom, l'ika, • 
rn and Intel voice and fa." liantwarc. Supports • Telemarketing 
up co 32 voice lines and up to 8 fax lines. • F 'tail 
ll aruwart: + SofmarcKiL' ax ..$650 
2 , ·oin· lim•, kit ''"n' m • Fax-on-Demand 
faX-<m-lkmand Imes: 818-36!\-1566 or 818-368-8848 

Sigma Tech Software • Fa.~ Broadcasting 
Tel: (818) ~611-(1132 Fax: (818) 368-7859 • Date/Party lines 
10801 Bism:irck Mc., Nonhridgc, CA 91326 USA • ln , B 
(iksdlcrs/Dcalcrs/OE~Wl'nvatc l.1bcls arc wclmmc) l 1Call ack 

Clrcle 239 on Inquiry Card (RESELLERS: 240). 

For Sa les and 
Technical Information Call: 
1-800·685·4884 
Demo: 1-510-522-3800 ext. 120 T.1Hf!!!/L'!C.~~2Y?!'fr.. ~'!£; 7fF 

Circle 231 on lnqulrY Card. 

Complete multi-line 
packages start at $699! 

Develop code on PC 
Burn DOS in ROM 
PC Compatible 
KS.2 XT eq.iva1ent V40 CPU cald $139 • qi 
~ PCMaA. IM llVT1 5121< n::m. 256k NV snvn. 
3 serial, 2 p<r.llS, clod<, rmcErn, NO, La:>. ke)pad. 
KS-7 AT eq.ivalent V53 CPU cald $269 • q1 
~ PCMaA. 4M r<rn. 2M n::m. 5121< NV snvn, 
5 serial, 3 par, dad< VGA, kl!)t<:od. lql, rmcErn, NO. $139 up 

303-444-7737 Fax 303-786-9983 
Boulder Colorado 80301-2842 U.SA.KILA 

Clrcle 225 on Inquiry Card. 
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Computer Systems • Data Acquisition 

Rackmount Solutions 
RACKMOUNT COMPONENTS - QTY 25 PRICING 

Rackmount Chassis 19"xi"x17" S131 
Rackmounl VGA Monitor $531 
Rackmounl Monitor Shelf $113 
Rackmounl Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS -Oty 1 Pricing 
RMS486DX2-66 EISA $1593 RMS486SX-33 $915 
RMS486DX-33 $1136 RMS386SX-33 $665 

RACKMOUNT CHASSIS -1 5Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX, 386, 386SX 
RACKMOUNT MONITORS -Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Duality Cherry KB 
RACKMOUNT SWITCH - Video/KBup to 12 CPUs 
RACKMOUNT CABINET -Modular from 21· 10 96' high 

Elcclusive International Distributor Program now Available 

·~..~·&·~,. •••tlE".«I.~~.~ ...,. • 
TECHNDlDCY' INC. 

2468 Armstrong Street. Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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• AID Boards 
• Signal Conditioning 
• Communication 
• PC Instruments 
• Scientific Software 

KEITHLEY METRABYTE 
-: ~ J. 

Circle 228 on Inquiry Card. 

Senior Analyst 
DATAPRO INFORMATION SERVICllS, a McGraw-Hill Company, the world's 
leading source of objective and value added infonnation on computer and 
communications products, is seeking a Senior Analyst in its Information 
Services Division. 

Specific responsibilities include: 
• 	Tracking, researching and analY2ing data networking hardware/software 

products and market trends 
• 	AnalY2ffig vendor strategies, industry trends and 

marketplace competitors 
• Conducting user and vendor interviews 
• Developing positive working relationships with key vendors and 

industry contact~ 
• Making presentations at technology conferences and industry events 
• Writing concise, fadual reports. 

The ide-J.l candidate will possess: 
• 	At least 3-5 years experience in researching, analY2ffig, and producing 

technical reports and articles (or equivalent e.xperience) 
• 	Strong knowledge of wide area data network products, broadband 

communications and network management systems 
• 	Practical experience in custom consulting assignments (Big 6 

experience a plus) 
• Proven communication and platfonn skills 
• 	Keen knowledge of multiple product lines and complex infonnation 

techniques (e.g. Client Server) 
• Bachelor's Degree preferred in Computer Science or Commmunications. 

Datapro offers a competitive salary, a full range of comprehensive benefits 
including a matched 40 lk savings plan and an opportunity to work with an 
industry leader. Interested candidates should send resumes complete with 
salary requirements to: 

DATAPRO 

ATTN: Paula Lazarich 


600 Delran Pkwy., Delran NJ 08075 

(Convenientlylocated 15 miles south of Philadelphia) 


Data Acquisition • Diagnostic Equipment 

24-BIT AID 
CONVERTER 

$495 
Money back guarantee 

800-321-5355 

* Programmable data rate, 
gain and llltratlon 

* Optlcally Isolated 

RS232 serial interface 
* 20 digital VO lines 
• AC or battery powered 

* Wrth PCOCf/AT software
Lawson Labs, Inc. 
744/hA~.NW 406 257·5355 ()(FAX 257·5572 
Ka/Ispell, MT59901 

We manufacture a broad line of data acquisition products. 

Clrcle 227 on Inquiry Card. 

The Intelligent Solution For Data Acquisition 

DAP 3200e™ Data Acquisition Processor 
Analog 1/0 to 330Ksamples per second Digital Signal Processing up lo 16 MIPS 
Digital 1/0 to I.GM samples per second 10.24 MHz CPU witlt up to 4M DRAM 
Up to 512 analog inputs on one DAP 20.32 MHz DSP with up to 96K SRAM 
Up to 128 digital inputs/outputs DAPL"' OperJting System 
12-bit or 16hit resolution ADCs • 100. Slandard commnnds MICROSfAR 
FIT and FIR-filtering with on-board DSP • Cusiom commands in C -  -
CPU: il86 or i486 LABORATORIES'# 

Send for FREE catalog and demo diskette. 
206-453-2345 I fax 206-453-3199 

2265 I16th Avenue NE 
Bellewc, WA 98004 



Disk & Optical Drives 

Terminate SCSI Problems! 
SCSI Vue"M 
Terminator 
: : :Regul atio••
• Status Indicators 
• Gold Contacts 
Benefits: 
• Improves SCSI Bus 

Performance 

High- Performance 
Active Diagnostic 

• OOS • MAC • UNIX • 

• Diagnostic Indicators 
• Large Ferrite Fillers 
• Triple Shielding 
• Double Gold 20u" 

SCSI Vue'" 
Gold Cables 

Plated Connectors 
• Extra Heavy 26 
Gauge Wire 

BcncfilS: 
• No Loss Of 

Important Data 
• Faster Performance 
• Test Cable Integrity 

e 
3101 Whipple Rd., Union City, CA. 94587 

D•l1tG•l•T•A•L Ph: 510-471-6442 Fax 510-471-6267 

BYTE J ULY t 994 
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Diskettes • Graphics Tablets • Keyboards 

Circle 232 on Inquiry Card. 

EasyMouot TOUCHSCREEN kit includes: 
+Transparent curved touch plate, sensitive to 

pressure. 
+ControUer card, 4"x4" in size, fits into PC 
ISA bus slot. 

+Diskeues provide DOS mouse emulation 
driver, Wmdows mouse driver, C-atllable 
mmuy, coding examples, demo's and 
educational programs. 

•Mounting bardware allows touch screen to be 
used with most monitors. 

/: +Manual contains instructions for installing 
bardwarc, software and drivers; and for 
touch screen mounting. 

S299/kit + shipping & handling 
=> Touch monitors arc available on 

request. 
=> Application programming 

interface tool is optional. 
=> OEMs/Dealers are welcome. 
Hi-Tech Instruments, Inc. 
P. 0. Box 1509 
Stalford, TX 77497-1509 
Tel: 713 - 980 - 9040 
Fu: 713 - 980 - 4251 

Circle 222 on Inquiry Card. 

REMOVABLE STORAGE MODULES 

U. 

659 Glass Ln. 

Modesto. CA 95356 

Tech Support: 209-575-4662 


15:::5:5:5:5:= Fax: 209-575-4682 

COMPUTE~R!!!CTSINC.=========:! 
Circle 249 on Inquiry Card (RESELLERS: 250). 

FEATURES & OPTIONS: 
>- Supports mos~ 3.5' hard 

drives 
> IDE. or SCSI interfaces 
> Hot removabilitv 
>- 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 
>- 1 U or 1.75' space 
> 25 models 
>- Full travel and membrane 
>- types 

IBM PC Xf/AT, PS2 
,.. cornpatible 

US and Intl. versions 
> Spring-lock front panel 
> -Serial output 16mrn, 2 
>- button trackball 

~~~~~~fl Call JNL atIii 1-800-283-512:3 

JNL Computer 
Products Inc. 



laptops & Notebooks 

Notebook Expansion 
The Easy Way 

Lapstation Expansion 
Systems and 
CableMate Port 
Replicators let you 
attach any desktop 
peripheral or PC 
enhancement card 
to your notebook In 
one easy step. 
Models with one to 
seven slots and bays 
support most popular 
notebooks. 

---~nix-corporat i on-
The Portable Pertpherols Peop le 

1214 Wiimington Avenue I Solt Lake City, Utah 84106 
(801) 466-9797 FAX (801) 485-6204 Toll Free (800) 866-9797 

Circle 213 on Inquiry Card. 

Keyboards•Misc. Hardware•Multimedia•Programmable Hardware 

CUSTOMIZE YOUR KEYBOARD 
• Custom Key Imprinting • all brands! 
• Custom Colored keys for IBM~ DEC', 
W~. Key Trani~ Ot~. and morel 

• Custom and stock keyrop label kits for 
software 9.lppon & languages. 

• Full color keyboard templates made to 
your exact specifications. 

• Word Perfect Keyboards. 
• Cyrillic, Arabic, Hebrew, etc. Keyboards 

Dept. BYTE, 260 Justin Dr. 
Cottonwood, AZ 86326 

602 634-7515 
FAX 602 634-4620 

Next Step 
In User 

Toke the st10in off your 
hands. Unique foal pedals 
mimic CONTROL, ALT. 
SHIFT ai o1her keyst rokes 
al yau rchoice ! 

• For fli ght simulators 
• For in jured ond disabled 
• DOS/Windows 

limited nme 
ln11oduc1ory Offer! 

3 Pedals for 
$69.9S 
Rcgu lady $89.99 

To Order Call 
1-800·203·0092 

Bilbo lnnovollons, 1701Uni'ffl11ily Ave . Suile 8, Modison, WI13705 
fox 608·133-8897, E·Moil SBB @BI LBO .BOY.CO M 

Circle 255 on Inquiry Card (RESELLERS: 256). 

VIDEO FRAME GRABBER/ACCELERATED SVGA DISP.LA 
HIGH PERFORMANCE, SINGLE SLOT, LOCAL BUS' 

IMASCAN"/CHROMA 
NTSC, PAL. SECAM . Y/C (S·VIDEO) 
RS-170 MONO (640x480) 

IMASCA N/MONO·D 
RS-170 MONO (5 MHz-20 MHz) 
8 BIT (20 MHz) DIGITAL INPUT 

IMASCANJRG B 
16124 BIT RGB (5 MHz·20 MHz) 

IMASCAN PRODUCTS INCLUDE: 

a 2 MB Shared frame Buller Design 
0 Realtlme Video in Window with Continuous Scale and Zoom 

a 64Dx48Dx24up 1012sox102'xBReso1ution w.·: IMAGRAPH• 
U VL an d Pel Bus Archlleclure 
U Drivers lor Windows 3.x. Windows NT. Video lor Windows. 11 Elizabelh Drive 

IBM 0Si2 " Chelmslord, MA 01824 USA 
U Sub·P"el Sampling , Programmable Gain/Ollsel. DC Res1ora1ron Tel : (508) 256·4624 
t:J Transler Rale 10 25 MB/Socond . Srmullaneous Grab/Transler Fax : (5081250·9155 

Circle 243 on Inquiry Card (RESELLERS: 244) . 

S4 programs EPROMs, 
EEPROMs, FLASH, PICs, 8751 
micros. It emulates RAM and 

ROM too! 
Togel S4 on your desk IO monow, or 

to.simply request ltterature, call: 

US: 407°649-3335 
INT L: (+44) 300 320719 

US Fn: 407-649-3310 
1NTL Fn: (+44) 300 321012 

uAu\m.\n 
Dat.atnan Programmers Inc 

US: Oataman Progr•mmtrs Inc., 22 like BHuty 
Drtve, SUlle 101, Orlando, FL 32806, USA. 
Ul: Oat1m1n Progr'lmmtrt ltd, Station Road, 
Malden Newton, OorMl OT2 OAE, U.K. 

Circle 215 on Inquiry Card. 
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Boost data entry speed, accuracy and convenience 
with Genovation 's Micropad,TM the innovative 
numeric keypadfor portable computers. 

TO COMPUTER ... 

... 
TO PRh TER 

ls the unhandy numeric section of your 
ponable computer's keyboard dragging you 
down? ... .Gi ve your productivi ty a boost by 
u ing our Micropad. The ergonom icall y 
desig ned Micropad is ideal fo r spreadsheet 
and accou nting applicatio ns that req uire fas t 
and accurate entry of nu meric data. 

The Micropad auaches to the parallel pon 
of any MS -DOS comp uter while provid ing a 
clean pass through connection to the printer. 
Power usage is neg ligible. Ligh tweigh t and 
compact, the Micropad is full ycompatible 
wit h and programmable under both DOS and 

11rn Mi1chcll. North Windows. It is also available with connectors 
Irvi ne. CA 9271 4 USA 
TEL (71 4) 833-3355 
FAX (714) 833-0322 
(800) 822-4333 

to fi t keyboard and serial ports. 

CiENO~·l-Tl_O_N~ 
Circle 217 on Inquiry Card. 



Programmable Hardware • Tape Drives 

N west n Z-Worl d's line of C-programmable 
miniature cont rollers, 1he Li1 tlc Sta r"' has 16 • 
inpu1s, 14 high-current dri ver ou1pu1 s, RS232/485, bancry-backcd 
HAM and real-lime clock, programmable timers, watchdog, and more. Ii is also 
avai lable wilh encl osure and LCD/keypad, expansion cards for ad thional 1/0, and 
optional 18 MHz clock. Our easy-1 0-use, yet powerful I )'namic C"' developmen t 
system ($ 195) integrates an editor, compiler, and debugger. The 1.inl e Star is ideal 
For con1 rol, 1cs1and data acqu isi1ion appli cations. 

1724 Picasso Avenue 
IY•vis, CA 95616 
916.757.3737 

24-Hour All lOFAX 
916.753.0618. 
C:1 ll Fromyour FAX. 
lkqucs1 c:iin log • 18.916. 53.5141 FAX 

Circle 235 on Inquiry Card_ 

3480/3490 & 9-Track Tape Subsystems 
1/411 DAT 8mm Optical 

Windows Software Now Available 
• Tape Backup and Restore 
• M ake Your O w n CD ROM 

with our CD ROM M aker 
• Optical Storage from $995.oo 
• Fuj i tsu Quality Drives 

CALL 1-800-938-TAPE 

QURLSTRR; 
. . . The Tape Experts 

• Top Quali ty 

• High Performance 

• Proven Reliability 

• Easy to Use 

• Best Price 

• Tot.al Support 

• Factory Direct 

• Made in the U.S.A. 

JlVTE J ULY 1994 
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9-TRACK # ~ 
3480/3490 11Data Interchange for 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 

6709 Independence Ave. 
Canoga Park, CA 91303 

FAX (818) 59 2-0116 
Tel (818) 592-0061 

Tel (800) 468-0680 

Circle 230 on Inquiry Card. 

Business • CAD/CAM • Data Acquisition 

Winlek Corporation 
t80 t South Street 

Lafaye11 e. IN 47904 

742-6809 

Circle 234 on Inquiry Card. 

DATA ACQUISITION &ANALYSIS SOFTWARE 

Circle 253 on Inquiry Card. 

HiWIRE9 II Schematic 

New Release Version 3.0 

For free demo disk or more infO 
Call (800) 436-4330 

and PCB Sottwa re 
Wi th support for ex
pa nded and extended 
memory, HiWIRE II can 
hand le your most de
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
sche matics and PC Bs 
si mul taneously, using 
the same commands for 
each. HiWIRE II is S995, 
and is guaranteed. 

Call (800) 742-6809 
or (317) 448-1 903 

Easy - Instrument confi gur.Hion in 
sumtly wi1h absolutely 110 pmgro111 
111iiig rt'quire<I. Op1ion:d prngrnmming 
c:.ip;.1bili1i l.':-. for i: us1<J m appl ica 1 i u 11~ . 

Fas t - Rea l-1ime d:ua '1cqui itition ;ind 

!<. torn,gc from< I Hz 10 I MH t.. 

Kcal-time ploning up 10 11 0 KHz... 

\ 'crs;1tilc - Recommended by lcnd in2 
1/0 h::m:1warc m::inufacturcl"'!I: comp:u
iblc wi1h ove r 150 configura1ions. 

Powt.•rful - Full) inicg_rmcd time nnd 
frequency domain :malysi5 for rl.'al-1imt.! 
or pos1 proccs:.in,g. 

SJJa,rcMa...wr__ •'¥-; Aft 
ll E..'1 o.w c~•T" """'"' 

,~~.to I~ \ h k. SouthticN '-It ' )11176 L \ .\ 
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Communications/Networking • Data Acquisition 

Let's Connectt" 

BW-Co1111ect NFS Server 
Turns your DOS 
or Windows PC 

into an 

NFS server. 


For FREE 30-day evaluation 
call 1-800-463-6637. 

Software·~ 
Trndcmarksnre the property or Iheir rcspccli \'C ov.·ncn,. 

Tel: (919) 8.1 1·6989, Fnx: (919) 8.1 1·R990. Cl9\J.I Hearne & Whiteside Software, Inc. (058ll) 

Circle 237 on Inquiry Card. 

Build Instrumentation Applications on 

Windows PCs and Sun SPARCstations 


Free eight-page brochure expla ins how users can bui ld 
instrumentation appl ica tions on Windows PCs and Sun 
SPARCstations using the AN SI C programming language 
and LabW indows/CVI data acqu isit ion, analysis, and 
presentation libraries. 

National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 


(5 12) 794-0100 

(800) 433-3488 (U.S. and Canada) 


Fax (5 12) 794-8411 


Database • Graphics 

Factory Data Collection 

The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a fam ily of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 

COMPUTERWISE; 
302 N. Winchester• Olathe, KS 66062 

913-829-0600 • 800-255-3739 •FAX 913-829-0810 

Circle 214 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 
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: MS C and Fortran, MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS'GKS libraries are 
available for Windows NT, OS/2, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 
graphics functional ity on • 
all platforms. 9$r:,L EMATEK GmbH 

W".--- Subbelrather StraBe 17 
0 -50823 Cologne, Germany 
Phone: +49-221-512074 

A Fax: +49-221-529666 rn [M]~~ rn ~· Email: gsscgl@ematek.de 

Circle 229 on Inquiry Card. Circle 254 on Inquiry Card. 
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RAPID REPRODUCTION 
Simple Fast Smart Reliable Duplicators 

AX 1000 MANUAL 
-FORMAT. COPIES .VERIFIES . 
- I80 3.5 1-1 .D./hr. 
-COPIES ALL MFM FORMATS 
- RELIABLE TEAC DR IVES 
-AVG. 100.000 COPIES/DRIVE 
-5.25 " + 3.5" DlJPLICATION 
- I YEAR WARRANTY 

AX-2X AUTOLOA DER 
- FORMATS. COPIES ,VER IFIES 
- 180 3.5 1-1 .D.lhr. 
- COPIES ALL MFM FORMATS 
- FULL BIT BY lllT VERIFICATION 
- ADJUSTABLE WINDOW MARGIN 
- BATCH PROCESSING 
- 6 MONTH WARRANTY 

AX~~~.A4t-rlC 
TECHNOLOGIES 
CORPORATION 

4995 TIMB ERLEA BLVD., UNIT 9 
MISSISSAUGA, ONT . L4W 2S2 

TEL: (905) 602 9270 FAX: (905) 602 9279 

PRISMAOffl(E or Windows 
29 W.Anapamu St.. # 405; Santa Barbara, CA 93 IO I 

Software Duplication 

Circle 211 on Inquiry Card (RESELLERS: 212)

Simply point & click on the Database Menu Option 

t-0 Modify/Create or Open an existing 


dBASE IV, INFORMIX or Gupta SQLBa.se database. 

PRISMAO FFICE is the single application for 


Word Processing, Database and E-Mail! 

' \ t Circle 210 on Inquiry Card. 

""...

:.$295 
To O rder Call 

800-PRISMA 1 
b e mo ~ 

,. , A 'f'ailable 

On-line Services • Windows 

THE ULTIMATE BBS 
ACCESS 

NO CREDIT 
CARD NEEDED 

• Make the connection 
• Over 100,000 GIF, Shareware, 

Wmdows/DOS Files - updated daily! 
• Unrnnited Downloads • Call NOW! 

USE YOUR MODEM TO DIAL 
1-809-563-0116 

lo ng distanc e ntes apply . 

Hebrew, ludia11, IPA, d · our easy to use ocu111e1Jtat1011, 
Japanese, Korea11, you are not comfortably usiug 
Persian, Russian, the foreign languageof your 

Sa 11skrit, S.E. Asian, cl10ice in Windows, retum tire 
Tibeta11, Urdu, a11d more product for afu ll ref1111d. ...... 

- scalable fo nts for Gamma Productio1 { 
Windows to support all tel 310.478-6774 

tire world's languages. fax 310.478-7765 I 
Does not require special 2130 Sawtelle Blvd. #305, 

versions cif, Windows. Las A11geles, CA 90025 

Circle 216 on Inquiry Card. 

Foreign languages in Windows... 
featuring quality TrueType fonts! 

E11ropea11, Greek, 

From $149.95. Ca/11/ze 
WinLnnguage"' experts with 
your fore ig11 la11guage 11eeds. 
We have easy to use sol u t io11s 
for supporting foreig11 
laJJguages in Windows. 
If after 30 days of usi11g a11y 
of our products a11d followi11g 

Add Networking Protocols to your system designs with: 

FUSION Developer's Kit 
• FUSION TCP/IP protocol suite 

FUSION SNMP agent MIB 2 +Version 2(Available Soon) 
• Flexible architecture -C source code 
• Used in thousands of process control, embedded systems, 

and end-user designs 
• Easy porting with consulting and training available 
• Complete porting services available from our engineering 

st f 

Royalty-Free 
Option A v ai/ab/e 

Circle 238 on Inquiry Card. 
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Everyone 
makes claims. We make sure. 

When the industcy wants 
product testing taken to the nth 
degree, they take it to NSTL 

In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing Jab. 

The NSTL compatibility certification 
seal on a product says that it withstood 
the toughest Jab in the industry - and 
it's ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says you'll find the 
product compatible with a wide range 
of business applications and hardware. 
It helps you make the right choice. 

Real-world testing for real
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 

problem - from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment 
Except our trials are more punishing. 

Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Diges(J/}, PC 
Diges(J/} and LAN Reporter®. They're 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect we've 
earned, some of the industry's leading 
publications, like Data Communications, 

LAN Times, Unix World and Datapro 
Research Group publish our test results. 

Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment The NSTL mark 
tells you it's already met that test Look 
for it when you compare products. 

NSTL 

Plymouth Corporate Center 
Box 1000, Plymouth Meeting, PA 19462 
215-941-9600 
Micro Channel"' and OS/2"' an: lr.ldl'INrl<s ol lhc WM C-Orporallon. 

Circle 1.13 on Inquiry Card. 
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THE BUYER'S MART 

11Jl' 

A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART is a unique c lassified section or phone and fax number. 2 " X2'/, " ad has more space for 
ganized by product category to help readers locate sup descriptive te xt (850 characters is the maximum recom
pliers. Each ad has Inquiry numbers to a id readers re mended) . 
questing information from advertisers . DEADLINE: Ad copy is due approximately 2 months 
AD FORMAT: Each ad will be designed and typeset by prior to issue date . For e x ample : November issue 
BYTE. Do NOT send logos or camera-ready artwork. closes on September 8 . Send your copy and payment 
Advertisers should furnish typewritten copy. 2"x1 '/,. " to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 
ads can include headline (23 characters maximum), de Mill Lane , Peterborough, NH 03458. For more infor
scriptive text (300 characters is the maximum mation call : Margot Swanson at 603-924-2656. 
recommended) plus company name, address , tale- FAX: 603-924-2683. 

., 

ACCESSORIES 

RADIOACTIVE? 
Plot It on PC (+Palmtops) with RM·60 RAD . MONITOR 
+ALARM. Uses co m port. ALPHA . BETA. GAMMA . 
X·RAY. MlcroR:1 000 Xresolution of survey geigers. Track 
RADON , lind sources. Check food. water, ceramic coffee 
mu~s (EYE OPENING ). Plot b~round6 plane ride, TV. 
bric s. PC MAG &BYTE rev. Vis C/EUR . 45 day Sback. 

800·729·5397 or Tel/Fax: (302) 655·3800 
Aware Electronics Corp. 

P.O.Box 4299, Wilming1on, DE 19807 t'tu $149.50!;'ru 

'· 

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 feet. Control up to 96 PC s 
with one keyboard , monitor and mouse. 

COMDEX Booth #N4574 

CYBEX CORPORATION 
49 12 R esearc h Dr., Huntsvi ll e, AL 35805 

Phone: 205-430-4000 Fax: 205-430-4030 

Inquiry 651. 
1 -· I1111r11ll l1 II 

,.,ll1il: II 

VGA Splitters 
Connecl 2, 4, or more monitors lo your computer 
Bright and crisp presentation simultaneously on 
all moni1ors - Guaranteed 
Wor'<s with all VGA, SVGA, and RG8 monitors 
Small durable metal case. MADE IN USA 
Exlenslon cables ovallable 

H&R TECHNOLOG~ 
SantaAne, CA (714)641·6007 800·959·6439 

Inquiry 652. 

BAR CODE 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
* Attaches as 2nd Keyboard or to any ADB 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 Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - S624 

* Complete with Laser Scanner - S1250 

* Complete Wand only Reader- 5329 

Worthington Data Solutions 
3004 Mission Stree t 

Santa Cruz, CA 95060 
408-458-9938 

800-345-4220 

258 IB ~TE JULY 19 4 

Labeling Software 
On EPSON. IBM, OKI , or Lase rJ et. Easy 
WYSIWYG design. Any formaVs ize. 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. Fiie Input & Scanned 
PCX graphics - S279. Other programs from $129. 

Worthington Data Solutions 
(408) 458-9938 800-345-4220 

Cordless RF Bar Code Wand 
A cordless RF bar Code wand with a range of 100 
feet. Plug-N·Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
serial device. Real-time remote data collecllon for 
$695. Optional pocket beeper for long range -S395. 
It's an exclusive from the PC bar coding leader. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Portable Bar Code Reader 
> Use as a PORTABLE, WEDGE, or SERIAL 
> 9V Battery Operation with Lithium Backup 
> 2x16 Supertwist LCD Display 
> 54 Key Keyboard with Separate Numeric Keys 
> Real-time Clock Supports Date & Time Stamps 
> Reads all Popular Bar Codes (16 types) 
> Wand, CCD, Laser, or Serial Input Devices 
> Built-In Program Generator 
> Create Your Own Custom Programs 
> 6 Built-In Inventory Programs 
> Up to 250 Programs Can Reside In Memory 
> Create up lo 250 Data Files per Program 
> Up to 250 Look-Up Flies in Memory 
> Built-In Calculator 
> Supports HAYES Compatible Modems 
> 64K Memory with Data Compression 
> 30-day SS Back Guarantee - 1 Year Warranty 
> Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
> Emulates Keyboard: Works With Any Software 
> Data Appears as Keyboard Input 
> Uses Enhanced Decoding Algorithms 
> Accepts Wand, SloVBadge. CCD. Laser . 

Magnetic Stripe Reader, & RS232 Serial Input 
> 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 SS Back Guarantee, 1 Year Warranty 
> Complc1o Unit with LASER Scanner - $1095 
> Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 
21 90 Regal Parkway, Euless, TX 76040 

(800) 648·4452 (817) 571 -9015 FAX (817) 685·6232 

SCANNER SALE 
USA Mode 

• WELCH ALLYN Steel Wand w/decodor $249 
• SYMBOL Laser LS2000, LT1700 or SP400w/docoder $699+ 
• SoftwantWedgo (OCIS-I~ ~ ..itPWand a PSCL.os« S12S> 
• Mag Stripe Encoder/Roador (20t 3 trils) $1099..
• Print Sottware (CX)&Wtl) $1 49+ • Software:~~ To:is.. 
• POS Products • 30 Ony SS Bnck • SPANISH Dept. Avall. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way. AiverslOO, CA 92503 (909) 270-0016 lnt'I 

(800)653-4252 US• (800)219·5t78 CAN• FAX (909) 270·0920 

Inquiry 653. 

BAR CODE EXPERT 
• Keyboard \\~dge readers for PC/XT/AT, Psn. Macand Terminals. 
•Readers w/RS·233, RS-485 and multidrop prolocoL 
• Reader w/OTMF output, data transmission over phone line. 
• Accepts Wand , Slot. CCD. wer, Magstripe and MICR 
check reader. 

• Reseller's discount avallabte. Please call for free ca1a100. 

JBS-Intelligent Barcode systems, Inc. 

16031 Kaplan AYO. , City of Industry, CA 9 1744 


(BOO) 765-2271(818)968-6265 Fax: (818) 968-5527 


Inquiry 654. 

. ·,... 
RATES (Jan. 1994) 

J.5 6-11 12 13 
l11u11 l11u11 luuas ls.sun 

2"x1 'A" 
1ad $696 S668 S585 $557 
2 ads/issue 557 529 
3 ads/issue 529 501 
2"x2'A" 
1 ad S1 ,392 S1 ,336 $1 ,170 $1 ,114 
2ads/issue - 1,114 1.058 
3 ads/issue - 1,058 1,002 

I I 

BAR CODE 

Ill I 

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 Built- In Inventory Programs

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interlace and Keyboard Interlace 

* Reads 2of5, UPC/EAN, 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 I I 
3004 Mission S1reot • Santa Cruz, CA 95060 

408-456-9938 FAX 408-458·9984 800·345-4220 

111 
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BAR CODE 

Bar Code Printing Software 
LabelWorks for Windows 

,.. Prtnts all Popular Bar Code Types (19 Types) 

,.. Desktop Publishing Features : WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 

,.. Rotates Text, Bar Codes, and Graphics 

,.. Supports Windows Compatible Fonts 

,.. Choose From Over On e Hundred Popular 
Label Formats or Design Your Own 

,.. Rich Text Support: Mix Styles, Types, & Sizes 

,.. Automatically Prints Serial Numbers 

,.. Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 

,.. Supports Virtually all Windows Compatible 
Printers (Postscript, Laser, & Dot Matrix) 

,.. 30-day Money-Back Guarantee, $295 

.. 'CALL FOR FREE DEMO SOFTWARE .. ' 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(8001648·4452 (817) 571-9015 FAX (817) 685-6232 

NEED A ONE STOP SOURCE 
FOR YOUR BAR CODE SOLUTIONS? 

NO PROBLEM! WE OFFER Quality • Pertormance • Value 
A lull Ene of READERS • PRINTERS • PORTABLES • BAR 
CODE READERS FOR NOTEBOOKS• HEWLETT-PACK· 
ARD SCANNERS• MAGNETIC STRIPE READERS. Our 

=~t~!%mt:ori%t"l:~~~r~·giu~~;
TECHNICAL SUPPORT• OEM/VAR DISCOUNTS. 

INTERNATIONAL TECHNOLOGIES &SYSTEMS 
Eastern USA (800) 826 -1 688 804 -272 -0138 Intl. 
Western USA (800) 228·9487 804-272-0357 Fax 

BAR CODE 

DATA INPUT DEVICES 
Bar Code, Magnetlc Stripe Readers for microcomputers 
& terminals, Including IBM PS/2 & others, DEC , 
Macintosh, AT&T, CT, Wyse, Wang. AD readers connect 
on the keyboard cable & are transparent to a\1 software. 
UPC & 39 print programs, ma gnetic encoders, & 
portable readers are also available. 

TPS Electronics 
4047 Transport, Palo Alie, CA 94303 

415-856-6833 Applelink: 8ARCODE 
1·800-526·5920 FAX: 415·856·3843 

Inquiry 657. 

CASE TOOLS 

GenlE from CASEwise 
Finally. a tool powertul enough for the largest corporate project yel 

r;~ru~~~i~~~f1~;eo~~l~~~~tl~t.'~~~~ f1~~·~. 0~~~,l~c~~~ee~ 
Modell no . Configurable notatlons are consistent wllh mos t 
methodologies including: You rdon, Chen, DeMarco. and IE. SOL 
OOL and Xbase header, in dex , and memo generation. Gen lE 
fea tures ODE reports , WYSIWYG output, ve rsion cont rol, an d 
Windows Cue-Card learning -l earn as you gol 
CASEwlse 
Attn : Crarson Je nkins c/o CSC Consulllng , 1 University Office Pk. 
Wellhem , MA 02164 Call: 1 (8001 893·839e F11: (8171 894-0418 
UK/Intl: +44 (0) 71722 4000 Fax: (0) 71 7Z2 400. 

Inquiry 655. 

BARCODING 
WITH WINDOWS 

1111111 Window Bar™ 
Software thal's easy to learn & Install 

• Ideal for compliance labeling 
• Rated as the "TOP RECOMMENDATION " by 

Independent expert vs . 11 others 
• Full-featured, networl< ready; ODE compatible 
• Supports all popular symbologies, most bar code 

printers and data bases. 
• Interactive and automatic printing tools via Windows! 
• Full design capabilities: lull Windows set-up 
• Variable graphics (WYSIWYG) 
• No risk, 30 day money back guarantee I 
• Free BOO tech support 
• Distributor & VAR Inquiries welcomed $495 

CALL NOW FOR A FREE DEMO DISK 

Mayer Automation Group 


3405 4th Avenue South • Birmingham, AL • 35222 
1-800-289-6293 • Fax (205) 323-0886 

Inquiry 656. 

·
DOS & WINDOWS BAR CODING 
Bar code readers designed for fast, reliable. cost
effective data-entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card, 
CCD, laser, etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any printer. 
DOS print ing, too. Generous reseller discounts. 
Great warranty. 30-day money-back guarantee. 
Seagull Scientific Systems, Inc. 

15127 N.E. 241h, Suite 333, Redmond, WA 98052 
800-758-2001 206-451-8966 FAX 206-451-8982 

VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 

WAND/LASER/MAGNETIC CARD CONNECTIVITY 
Keyboard wedges (lntemaVExtemal) for IBM PC/lCT/AT, 
PS/2, end portables 
RS232 wedges for WYSE, Unk. K.imtron lenminals 
Bar code and label printing software 
Fun lwo-year warranty 
30.Day Money·Back Guarantee 

• Ex1en1lve VAR/Dealer Discounts 
46560FremcntBM!., Suite 105/ F""""'1. CA945381lstol44().2870 
800·666-4BAR FAX: (510) 440-2873 

I quiry 658. 


C++ & DAT ABASE 

C++ Libraries to acceaa and fax to/from your database: 

SyPLUS &OraPLUS CH Ubrartes lor Sybasa & Oracle S1e9.00 
SyPLUS & OraPLUS wtsourca code S589.00 
Sy FAX &OraFAX CH Libraries for Sybase &Oracie 5129.00 
Sy FAX & OraFAX wlsource code S529.00 
Other C++ Products: 

ln·depth CH video course: DOS/UNIX examptes, support $249.00 
The c-. TOOLBOX, MS/Win. OOS Librartes S89.00 
The c .. TOOLBOX w/source code S289.00 

Universal Information Systems (UnilnfoJ 
(800) 793-74~1 


72 Van Alepen Avenue, Jersey City, NJ 07306·2806 


Inquiry 659. 
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Inquiry 660. 

CAD/CAM 

•°'' 

, 

Inquiry 663. 


CD RECORDABLE 


Geared to CD·technology 
GEAR , tbe ultlm1le CD·Recordabl1 tool for 1ny CO·St1nd11d 
II you demand a slmple, easy to use solulJon 10 creale CD's, GEAR 
is everythlng you need. GEAR supports all major CD -Recorders: 
JVC , Kodal<. P~ llips , Rlroh, Sony and Yamaha GEAR Is ava l~ble on 
DOS, Windows, Apple Macintosh. Sun Unix and Hewle11 Packard 
Unix. 

Elektroson 
America, 3 1 Water1oo Avenue, Berwyn, PA 19312, USA 
lel 1·215-660-9038, lax 1·215·El;7-9387 
Europe &Asia. P 0. Box 2435, 5600 CK Elndhoven, The N~h!!lands 
lol 3t · (0) 40-515065, rax 31-(0) 40·514920, 
E·mall ElektroCsci.kun.nl 

Inquiry 664. 

CD-ROM 

:;: TOSHIBA :;: PLEXTOR *NEC :J: 

:J: SCSI INTERFACE * 
*MEDIA VISION :;: TRANTOR :J: 

• CD-ROM TITLES, MAC & DOS 

• CD-ROM CADDIES & ACCESSORIES 

Computers at Large
Saratoga. CA 


Dedicated to CD-ROM technology. 

PLEASE CALL FOR OUR PRICE UST 

800-642-4194 • 408-255·1081 
Fax 408-255·2388 VISA & MasterCard accepted 

Inquiry 665. 

MULTI-PLATFORM CD·ROMs 
GRAPHICS: Gr1phlc applicatlons & source ................. . 
AUD IO: Audio Apps. Sounds, Elfects 
LANGUAGES/OS : Largest collection ol umguages w/Source 539.95 
MEGAMEOIA II: 24 bit Images. lonts. sounds ............ .. .........$39.95 
DIGITAL CINEMA: AUi & MPEG video clips 

KNOWLEDGE MEDIA 
436 Nunneley Rd., Ste 8, Paradise, CA 95969 
(800) 78 -CD-ROM : (916) 872-3826 FAX 

Inquiry 666. 

Put All Your Documents on 
CD·ROM for less! 

We can assls l yo u in you r CD·ROM Oevelopmenl by 
converting paper documents, microfilm or fiche, catalogs and 
Images on to CO·AOM. We also develop search engines for 
rol r1evo1pu~ses. 

Competitive prices and excellent customer service 
Ca11 lor information. 

Media Conversion Corp. 
800 Roosevelt Road, Buil ding D!Suite 106 

Glen Ellyn, IL 60137 
(800) 860-1033 or Fax (708) 469-1277 

Inquiry 667. 

CD-ROM Networking for Peer-to-Peer Networks 
Introducing OPTI-NET., Lite 

O l't!'l-N ET Lite ~mpl oys d2ta caching 3,nd prcfe1ching 

~~1~~~~~b.~6~1 1 ~~~~~h~nr~~i:r:c~~t:~~~~nt.s 
C:l ll for your free c..-atalog featuring our line of CD-ROM 

~~~~~~~~no~~g~~~b~~ccgk~~f ~~:~~~r:i~~~~~ 
CD·Rb M h3rdware, 3nd networked CD·ROM titl es ! 

ONLINE COMPUTER SYSTEMS, INC. 
HashfAX l nformation llo tUnc: 301·60 1-2120 
30 1--128-3700 or FA..'< us at 30 1-128-2903. 

Inquiry 668. 
JULY 19,94 B Y T E 289 

CircuitMaker® 2.0 
High-Performance 


Schematic Capture, Digital and Analog 

Circuit Simulation 

Entire package only S269 


FREE DEMO available on most commercial BBSs 
For lntonmatlon or orders call 800-419-4242 


Microcode Engineering, 1943 North 205 West. Orem UT 84057 

Phone 801-226-4470: Fax 801-226·6532 


CONTOURING MOTION CONTROL 
F~~~x! r:~~~!~r~RT! $249 

NEW VERSION 3 VISA/MC 
• Con1rols up to six slep motors slmullaneously. 
•Linear and Clrculnr Interpolation. 
•Now loaturos to accommodate machine control. 
• Eesy·to·uae DOS devlco driver. Supor Manual. 
• CAD·CAM Interlace evallable. 

Corporation, 1422 Arnold Avo.
Ability Systems Roslyn. PA 19001 (2151657-4338

FAX: (2151657-7815 

Inquiry 661 . 

CADKEY 7 mechanical CAD software 54951for ooly 53;#T. • 
Tht Ne-.ttSf Vtrsit>n ol CAOKEY - lnousands previously sold at Sl.~95 
Complete J-0 mooe.HnJ and 2·0 arattlng tools: true splines w d conics. 
surta:.es. sflae!ing, mm prooe:Ues. and stem1/l i lh~iaphy suw.>1t. 
Comple te symbols hbrarles. associalive dimensioning and cross 
l'latctllng, dual almensloning, aecmetric dimensioning/loleranclnQ. Read/ 
wr1\e AutoCAD. . OWG lites..OXF. and IGES 5.0. Graphical use1 interlace. 

Prooramcr~11'6\'i~31~9ct~~- ~~WJ:k 617-631-5324 

Computer-Aided Products, Inc. 
POB 269, Marblehead, MA 01945 

Inquiry 662. 

http:surta:.es


-974-5522 •GERMANY: 0130-815-198 
Colp. HeDdqua,1ers: 632 r 8UfY Drive. Er!en Prairie, MN 55346 

Inquiry 675. 

DATA 
RECOVERY 
WHEN l.T. 
MATTERS 

o..-...,.eo...i""°"' Sys"""
USA: .&05-321·2585 Fae 405-321-27.: 1 
UK: .... (0) 13<-890002 '"' •'4 10)13h'l90040 

Any Tape, Optlcal, Cart· 
ridge ol a ny lorm a l 
Wholhor partially over· 
wrlllen or damag e d, 

~1':;,!ht 0~11~!ra8g:~
Recovery can recover 

~h"J s~~:c!~~~~g~;rl~~ 
lfom 112·, 114·, DC2000, 
4mm , amm Exobyte, 
DEC TKxx, 3460, Worm , 
Magne!o Optical e1c. 

VOGON 
YOGON ~ltd 

S.S. & M.S. In COMPUTER SCIENCE 
Th o American Institute for Computer Sciences otters an In· 
depth home study program to earn your Bachelor of Science 
and Master of Science degrees in Computer Science at 
homo. B.S. subjects covered are: MS/DOS, BASIC, PASCAL. 
C, Fiie Processing, Data Structures & Operating system s . 
M.S. program includes subjects In Software Englnooring and 
Artificial Intel ligence. 

AMERICAN INST. for COMPUTER SCIENCES 
2101·BY Magnolia Ave.South, Ste.200, Birmingham,AL 35205 

800-767-2427 205-323·6191 

THE BUYER'S MART 
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CD-ROM 

New and Updated CDROM Titles 

Cica MS Windows CDROM.Thsnds of Windows prgrms..S29.95 

Giga Games CDROM, Games for DOS/Windows ............. ...S39.95 

Space and Astronomy, Thsnds NASA Images/data .... ...... ..$39.95 

CUser Group Library, C source codeDec 93.......... .. ......$49.95 

Slmtel MSOOS CDROM, ODS Shareware/Freeware .. ........$29.95 

ORZ Ham Radio COROM, FCC Callslgn Ob & Shrwar......S29.95 

Hobbes osn COROM, OS/2 Shareware/Freeware ...........$29.95 

Source Code COROM, 650 Mb source, OOSIUnl<... .........S39.95 

Gutenberg Project Literature and docs.... ........................$39.95 

Linux Operating Sys,3661466 OS, X1 1, full src .................$49.95 

FreeBSO Operatlng Sys, Ver 1.0, krnl src. X/GNU .. ............S39.95 

Llbrls Brltannla, MSOOS Tech/ScVEngineer......................$69.95 

X11R5/Gnu COROM, Full src. SPARC blnaries .. .. ..............539.95 

Nebu~ tor NeXTSTEP, Prgms tor lnlel NeXTSTEP . ...........559.95 

Ada Programming COROM, Compliers, source, docs ...... .. .S39.95 

Amlnet COROM.Amiga Shareware/Freeware .... .. ..............529.95 

COROM Caddies, Lifetime Guarantee ...... .......... .. ..............$4.95 


Top quality CDROMs. 100"/o sati sfied or full refund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212, Concord, CA 94520 

1-800-786-9907 Visa/MCAMEx, Fax: 1-510-674-0821 

Inquiry 669. 
I...• 
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MARKET 

TO 


EUROPE! 

The BYTE EURODECK 

offers you a unique 
opportunity to sell your 
computer products to 

BYTE's 50,000 European 
Subscribers! 

Call Joseph 
for more info! 

(603) 924-2533 
Inquiry 670. 

COMPUTER BOOKS 

COMPUTER BOOKS at a discount 
Personal, technical service. 15% discount oft most books 
from 140+ publishers. Networks, Windows. architecture, 
CD-ROM, CH, UNIX, OOP, Internet, Macintosh, TCPnP, 

=~: 1~~tl~~;,~i~~e~~ec~~f,~~· 1~~~.~KM°6.~~: 
AMEX, DISC, JCB cards. Free 16-page catalog. 

CompuBooks 
R1. 1, Box271-D 512-321 -9652 
Cedar Creek, TX 78612 Fax 512-321-4525 

800-880-6818 

Inquiry 671. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 
SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $4g a year covers accidents, 
theft, 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, DH 43202 

Now avallabla In Ontnrlolll 


Inquiry 672. 

260 .BYT.E JULY l ,994 
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CROSS ASSEMBLERS 

Cross Assemblers Al. 4'e'i-
Simulators ~0'1--~l'J. 

Disassemblers e~~~0 eq
PseudoCorp e/ 
921 Country Club Road, Suite 200 


Eugene, OR 97401 

(503) 683-9173 Fax (503) 683-9186 


BBS (503) 683-9076 


Inquiry 673. 

DATA RECOVERY 

Data Recovery Labs 
Canada 's /aadlng experts on flle retrieval 

Complete facility for Hard Drives & Removable Media. 

Nationwide service, Highest success rate . 

Free evaluations. "No files - No charge• 


DOS - MAC - NOVELL - UNIX 
"Professional solutions by programming engineers' 

1-(416)-510-6990 1-(800)-563-1167 

MANUFACTURING DISKETTES IN THE U.S. SINCE 1978 

SYNCOM TECHNOLOGIES INC. 
1000 SYNCOM DRIVE, MITCHELL, SD 57301 

1-800-843-9862 
Inquiry 680. 

EDUCATION 

FLOPPY DISKETTE 

3.5" FLOPPY DISK 
RELIABLE & DURABLE 

We are a manufacturer licensed by Sony Corporation. 

Our disks are all 100% Tested and Certified Error Free 

with guaranteed Clipping Level. 

Available products: 2HD, 2DD, Clam Shel l. 

Our own brand MEGA. and OEM or bulk are 

also available. 

Dupl icators & wholesalers are welcome. 


See us INMARK IND. LTD. 
At (HK) 


COMDEX/ 
 1 A Man Foong Industrial Bldg. 
7 Cheung Lee StreetCanada '94 Chai Wan, Hong Kong 

Julyll- 15, 1994 Tel: (852) 558-2203 
Toronto, Canada Fax: (852) 897-3700 

YHC CASSITTE IND. LTD. 
(TORONTO) 


75 Saintsbury Square, Scarborough 

Ont. Canada M1V 3K1 


Tel: (416) 321-1179 Fax: (416) 321-8451 
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Inquiry 674. 

• Professional service recommended by major hard 
drive manufacturers • Expertise in virtually every 

operaling system & media storage device • 24-hour 
support with weekend, priority, & on-site service 

available • For fast, successful results, call: 

MN:1-800-872-2599 • CA: 1-800-752-7557 
UK: 44-81 

Inquiry 676. 

DATA/DISK CONVERSION 

THE #1 CHOICE 

In disk & tape conversion 


r~~~~X. ~;3~~9m~~~~~aj~0~:e~~~~~~~~6~:1~j~:: 
Free test •Satisfaction guaranteed 

Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 

(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 

Inquiry 677. 

.. 
.. 
.,

DATABASE/ZIP CODE 

ZIP CODE IN DISKS 
UPDATED WITH THE~US POST OFFICE PUBLICATION. 

~:. ~~eC:~~==u~i~ ~~clf1:~~~·ds~~~:1~~0~~d 
1oanydaUbaseo:LY ~49.00 
FREE ZIP CODE FINDER Sii1fwARE. In less lhan one second find 
any zi p codes. cities. or counties. Ust lhem numerically or 
alp11'1 be1icalty. 

PUMA INSTRUMENTS 
28861 RAINTREE LN., SANTA CLARITA, CA 91350 

Tel. (805) 297-6379 Fax (805) 297-7081 VISA/MC 

Inquiry 678. 


DISK DRIVES 


WORKSTATION PRODUCTS 
Disk, op1ical and 1ape drives for RISC/I ntel 
platforms. Reliable, cost-effective solutions. 
Supporting IBM PS/2, RS/6000, Sun, HP, DEC, 
SGI and others. lns1allations Worldwide. 

COMPUTER TECHNIQUES 
625 E. Merritt Ave. Suite K 


Merritt Island, FL 32g53 USA 

Call 407-453·8783 Fax 407-452-3757 


1-800-226-8783 

Inquiry 679. 


DISK DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 
• Complete Packaging, Assembly & Printing 
• Custom Labels & Sllkscreenlng 
• Available In ell disk formats 
• 100°,{, virus checked & copy-verified 

l .. ~ 

, 

Inquiry 681 . 

CONVERSION SERVICES 
Convert any 9-track magnetic 1ape 10 or lrom 
over 5000 formats including 3W', 5 Y." , 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 Arl ington Hgts. Rd., Dept. #8, Buttalo Grove, IL 60069 
(800) Convert (708) 459-601 O 

l 



EDUCATION 

Memorize• It 
Create your own multimedia flashcards on any 
subject using Pictures, Text and Sound. Interactive 
quiz helps focus on the hardest cards. Print cards 
front and back on perforated paper. Creating decks 
is simple and fast. Windows or Mac. FREE catalog. 
Only $39, Reg $49 VISA/MC 

SideooEight Software 
P.O. Box 5004, Garden Grove, CA 92645 

714-952-4114 714-995-6725 Fax 

Inquiry 682. 

FLOWCHARTS 

COBOL STRUCTURE CHARTS 
Power Struclure fo r Windows generates incredible 
structure charts DIRECTLY from your structured 
COBOL s ource . Fo rg et manual flowcharting . 
Power Structure enables you to chart complex, 
multi·thousand line COBOL programs in seconds. 
Display o r print, you've never seen anything like 
this! $129. 

CyberMetrics 
5541 S. Marine Dr., Tempe, AZ 85283 

(602) 838-3310 

Inquiry 683. 

FLOW CHARTING 3 
• High rosolu1ion print ouls ... 

do! matrix or laser 
• • Multi·pago chorts ... 

portrait or landscape 
• lmporttoxport capabilities 

~ 
~ 

• 35 shapes, 10 fonts, 4 line stylos 

Call for froo demo disk! 

800-.525-0082 oxt. 1317 
So I t wa r e Co rp o ta 11 o n <185CoctiraneCr.. Morganll,H. CA!Y.>037 

See our ad 011 PJOB 2()2 

Inquiry 684. 

WINDOWS FLOWCHARTER $129 
RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsofl Win
dows; 200 shapes auto adjust rn size; diagonal lines 
and curvesk auto line routin!j, and re-routing; OLE 

r;:;~oerlie';t;,';,rt0~t~:~;~~d0m:i~Fr1~r: ~ii~~~~~~:~ 
trial disk. 

RFF ELECTRONICS 
1053 Banyan Court. Loveland, CO 80538 

Phone: (303) 663-5767 FAX: (303) 66!1-4889 

FOREIGN LANGUAGES 

OVER 150 LANGUAGES 
Translation, umguagc Leaming 

Tutorials, Fonts, Dictionaries and 
Language Sy~1cms for DOS, i\L1c and Windows. 

Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and e.xpcn suppon. 

Character Language Resources 
2 1 ; o S:twtclll· lllvd . 30fA. Los Angeles. CA 90025 

800-569-2099 FAX 3 IC~996-2303 

Inquiry 685. 

HARDWARE 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 

Professional, Corporate, Government, and 
Educational Buyer since 1985 

APPLE II'" & MACINTOSH"' 
SYSTEMS• PARTS• EXCHANGE REPAIRS 

Call fora Catalog ...800-274-5343 
INT'L: 617·275-4600 •FAX: 617-275-4848 

205 BURLINGTON ROAD • BEDFORD, MA 01730 

Inquiry 686. 

HARDWARE 

HEWLETT-PACKARD 
Buy  Sell- Trade 

LaserJet ColorPro 
Desi<Jet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also avai lable. 

Ted Dasher & Associates 
4117 Sc<:ond Ave.. S. B"mUigham, AL 35222 

Phone: (205) 591 -4747 Fax: (205) 591-1108 
(BOO) 63&-4833 

Inquiry 687. 

HARDWARE/DSP 

DSP & DATA ACQUISITION 
PC base d OSP boards for Data Acquis ition and general 

ft~~~;ds/~~~ilt;~~~~BP~r:es"s~~e Tl TMSJ20 series of 

~g~~:f1~o~rfFr~~~ ~1h~~l3~:~iig~sw;~~t~a~~~~sl~~l~da;~ 
with each board. 
33MFLOPS TMS3 20C31 based Model 310A vnth high speed 
analOll liO Is priced from $700. 

Dalanco Spry 
89 Wostland Avenue, Rochcsler. NY 146 18 

Phone: 716-473-3610 Fax: 716·271-8380 

Inquiry 688. 

LANS 

Little Big LAN 
The most flexible network 

Peer to Peer LAN to 250 nodes 
$75 total software cost. 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, Donton TX 76202 

Fax 817-382-7407 Orders 800-628-7992 

Inquiry 689. 

LAPTOPS & NOTEBOOKS 

Hard Disk/Processor Upgrades 
Toshiba, Compaq, AST, Texas Instruments. Grid, 
a nd many o th ers. Ge t th e performa nce and 
capaci ty you need to run today 's demanding 
software applications. Reasonable prices. We also 
carry a full fi ne of memory products! 

PORTABLE PROFESSIONAL 
10500 Richmond Ave .. #201 , Houston. TX 77042 

800-222-6647 

Inquiry 690. 

MAILING/SHIPPING SOFTWARE 

SHIPMASTER *** 
$79• 9 5 Mal/Ing & Shipping Software 

Limited Offer!// 

• Generates Address Liibels, COO Tags & UPS Manifest 
• Eliminates UPS Calculations & Multi-Chart Look-up 
•Easy-to-follow Menu Screens & Pop-Up Colored Windows 
• Interlaces with OBS tnvoicing/Accounling Packages 

Free Bonus! »> Includes Built-in Message Scheduler 

O $79.95 ShipMaster tMalllng & Shipping Software) 
D $49.95 CheckMaster (PorsonaVBuslness Check Book) 
D $29.95 BudgetMaster !Financial Budgetary Forecaster) 

• ST.00 Shipping & Hand/Ing (Call/ Residents add 7.75% Sales Tai) 

D Visa D MasterCard D Ch eck o COD Cash only 

Card # ExpDate__ 

D 3.5" IBM-PC D 5.25" IBM-PC D Apple Macintosh 

Please FAX your order w/company name. address & phone ; 

Data Business Systems tDepr.21 
122-A 31 st St. Newport Beach, CA 92663 
(800) 675-0731 Fax: (714) 675-0741 

1 ~ 

II 

LASERJET FORMS OVERLAY 

Forms Overlay for Windows ... 
Forms Electric is the forms overlay solution for 
LaserJet & compalible printers. Use your preferred 
Windows applications to create HP PCL macros 
for use with Windows, DOS and non-PC appli
cations. Only UK £59.95 +p&p ($99 approx). 

... DOS, Unix, HP and AS/400 

Visual Software 
15 Cleardene, Darking, Surrey RH4 2BY. UK 
Tel & Fax: +44 306 742425. CIS 100023, 1167 

Inquiry 692. 

NOTEBOOK PERIPHERALS 

Second Serial Ports 
PCMCtA • RS422 and RS485 

attached DB9M connector S249 
Texas Instruments, Toshiba, Evorox/Sanyo 

AS232 • RS4221485 
Hig>-speed bulrered UART • St991o $249 

Custom design capobillly . Al so auto & aircra ft power 
adapters for portable computers, and pfinlers 

Designed and made in USAH 

Empire Engineering 
Calilomla USA 

tel 805/543-2816 fax 8051543-2820 

Inquiry 693. 

PROGRAMMERS TOOLS 

E-MAIL Enable Windows Apps! 
"OMS""• It's powerful stuff! " JohnJ•lfuaADSC 

Rai ndrop's Open Mall System works wi th any 
application capable of calling DLLs or VBXs. With OMS 
your applications can use VIM, MAP/ & MHS e-mall. 
OMS is available as a DLL or a VBX. Ask us about lhe 
source code. 

• V.lsa/MC/Amex • 

Call: (214) 234-2611 
Raindrop Software Corporation 
833 E. Arapaho Rd., Suito 104. Richardson. TX 75081 

Inquiry 694. 

DON'T DEVELOP NETWORK APPLICATIONS 
without NPPC, a powerful l ibra ry subrouti ne 
package with the simplest API available anywhere! 
Window and DOS, IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C. Ctt, 
V isua l Bas ic , FoxPro , etc. 30 day S back 
guarantee. Download a free demo from our BBS. 
NPPC for Windows or DOS - S195 wlsource $395. 

SOFTWAREHOUSE CORPORATION 
326 Slate Stroel. Los Allos. CA 94022 

(415) 949 0203 FAX (415) 949 0208 BBS (415) 949 0207 

Inquiry 695. 

PROGRAMMING 

Programmers' Team 
• Develops sof tware solutions In Hungary and 

Croatia tor wor1dwtde customers 
• Specialized for programming in MS Windows 

using Visual CIC++ and Visual Basic. can accept 
any other task 

• Reasonable prices, starting from USD 1200/pro
grammer/month 

Microtlne d.o .o . 1et11a.: 00385-4 1-311268, 31121 1, 
311 283..318866. 323130. 323131 , E·mail: 

sdjurek@mn)a.zems.etf.hr 

Inquiry 696. 

SCIENTIFIC SOFTWARE 

Scientific & Technical Software 
Call for our latest FREE catalog 

1.800.622.3345 
SclTech is your source lor tho bes! value In scionlilic nnd 

technical sollwaro. Mom than 1250 products. 

1.312.472.0444 2231 N. ClyboumAvo. 
FAX 1.3 12.472.0472 Chicago, IL 606 14 

Inquiry 697. 
J U LY f 994 BYTE 26:1. 
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SECURITY 

FIGHT PIRACY!
* The New EVERLOCK * 

SOFTWARE COPY PROTECTION 
New Op1lon Boa rd Safe-New Remolo Roglslrallon 

New CPU LOCK-CD ROM LOCK and more

* EVERKEY HARDWARE LOCKS * 
Az·Tech Software, Inc. 

Call fora 20 1 East Franklin. Richmond. MO 64085 
FREE (816) ns-2100 
Demo (800) 227-0644 FAX (816) n&-8398 

Inquiry 698. 

THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family - UNCOPIABLE copy protOC11oo 
e STOPVIEW software encryption 
• NETLIMIT network license metering 
• DOS, Windows. Macintosh, 0 512, suppor1 
•	 No source code changes required - for ANY of our prod

ucts in ANY envfronmenl 
• Our products des1roy All of our competition 
• Cell for FREE demo disk. or to discuss our products' 

MANY options 

BBi Computer Systems, Inc. 
14105 Heritage Lane. Silver Spring, MO 20906 

800!1RY·A881•80Q/879-Z224 • 301/87HO!M • FAX:301 /U0·7S45 

Inquiry 699. 

CRYPKfY SOfTWARf llUNSING SYSHM 
"Hardware key-like protection without the hardware key" 

CrypKey Is a software protection lool, oflering 

· complete securi1y fromany disk copy program 

• complele compatibility wlih any MS DOS 


or MS WlflDOWS 3.1 based machine 

• complete invislbillly - no disk key, no hudware key, 

less support calls 
• instant disaster recovery 

CrypKey Is asales tool, allowing you 10 sell your program 
• by Increments - enable the options the customer 


purchased 

• by number ol runs· e.g., sell HJO calculations for S499.00 
• by time period - e.g., lease or demo your program 


lor 60 days 


CrypKey uses a numenc key Iha! can be transm· ell by phone 
or fax. Sell your customers more options. more copies. more 
time or more runs instantly, just by making a !~!phone call. 
(Great for overseas customers or distributors.) 

HNOWAVAILABLE FOR NETWORKS" 
CRYPKEY IS PRODUCED BY KENON IC CONTROL 

ENGINEERING AND SOFTWARE SINCE 1972 


Kerionlc Controls Umffed • 7175-lzth Slrtef South wt • Calgary, 
Al/Jetta, canada T2H 256 • (483) 258-6200 • 111: (403) 258-6201 

Inquiry 700. 

KEY-LOK~ SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom
ical. Transparent to PARALLEUSERIAL port, 
Counters/Real-Time-Clock. Mulli ·producl/ 
feature licensing. DOS/ UNIX/OS2. Also, 
access control system and disk drive locks. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton. CO 80122 


(303) 770-1917 FAX: (303) 770-1863 


Inquiry 701 . 


SERVER MIRRORING 


No*Stop Network 

The software solution to provide full 

Level 3 Fault Tolerance for PC LANs. 


• Server Mirroring 
• Uninterrupted Processing 
• Continuous Backup 
• Any Network Operating System or 


Server environment 

Nonstop Networks Limited, NY, NY 

212-481-8488, Fax n9-2956 

Inquiry 702. 

282 BYTE J U L Y 94 


SOFTWARE PACKAGING 

FREE SOFTWARE 

PACKAGING CATALOG 


EveryOtlng you wU1 need 10 Package, D/atrlbulo. nnd Ship You1 
Soltwnrolt From manuals nnd bindors 10 moJlors and ahlppors 

LABELS • LABELS • LABELS 

For your dlskones, plaln or custom printed 

dol matrix or tasor printer •.. lroo samples 


...fREE CATALOG- .. 
Hice & Associates 

8586 Monticeno Or., W est Chester. OH 45069 

Phone/Fax: 513-777-8586 

Inquiry 703. 
.... r 

• 

STOCK PACKAGING 
to help you

market your software 
ask (or catalog as 


Call 708 390·7744 

or fax 708 390-9886 
PolyQuick Co. 

1243 Rand Road, Des Plaines, IL 60016 

Inquiry 704. 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full featured, heads·down data entry 


with two-pass verification, edil language, 

operator stats, much morel Designed for 

!he PSf2$, PC, XT, AT or compatibles. 


PCs from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/77616443 
21929 Makah Rd., Fax : 200l776-7210 
Woodway, WA 98020 USA: 800056-0203 

SOFTWARE/EDUCATION 

DERIVP NOW HALF-PRICE! 
DERIV~ A Mathematical Assista nt combines the 

~~:rn°:n~~fn~:~ ~!9:~~;;1hs~,;:b~~f~ ~1 ~u~~~r~ 
equations, and does calculus, tr \~ vector & mattlx 

3~e~~~~~~e':!'l.J~i ~rl~p~~·~~~~t1~ 1 & plots In 2 & 

Req: MS-DOS PC compatible & 512K. 

SOFT WAREHOUSE, INC. 
3660 Waialae Ave. Ste. 304, Honolulu, HI 968t6 

Ph : (808) 734-5801 Fax : (808) 735-1105 

Inquiry 705. 

SOFTWARE/ENGINEERING 

New Interactive SPICE!! 
• PC,OEC, Alpha, Macinto sh • Model Ubrorloa, RF , Power 
• Windows & Windows NT • More Thnn 5000 par1s 
• ls SPteE4 Real Time SPICE • Waveform Anolysla 
• Anolog!Mlxed Slmulatlon • Full SPICE programs 
• Schernallc Entry starting at $95. Complete 
• Attar Ooslgn systoma, $990-$2595 

P.O. Box 710 5an Pedro, CA 90733-0710 • tu ft 
(310)833-0710, FAX(310)833-9658 #n 50 

Call few your Free Demo and lnlormotion kll. 

Inquiry 706. 
1. II Ill' I 

I If'! - •I. 

SAUNA: 30 THERMAL ANALYSIS 
• Models: PCBs, stacked plates. heatsinks, mulllboard 
enclosures. • All heat lransler modes: convection. 
rad ia tion . conduction • Interactive menu-driven 
• Thermal parame ters library • F as t ·what 11": 
dimension. mat'I, finish, analyses • Easy 10 learn & use 
• 	 IBM PC & Macintosh 11 

Call or FAX for free evaluatlon progrnm 

Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, Ml 48108 

313-663-8810 FAX 313-663-3640 

Inquiry 707. 
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SOFTWARE/GRAPHICS 
TIFF, PCX, IARgA, GIF, 018, BM~ OCX , EPS, WMF,._ WPO , PICT. JPEG 
AccuSott Image rormat Li11rary 4.0 

(new version) 
"The most comprallenslvB raster support library 011 tho market" 

Import, OIPOrt, convert, display, and prlnl all above lormalsl 

~~1cl:~~~.~~~!~~Pi:~~':l1~m~ ;~~~~~:;~1°8~.eo~.um~'. 
multl·page Images elc. Rotate. zoom. scale. color reduction, 
sharpen, spec\al·eflecls etc. Versions for DOS, Windows, NT, 
Watcom. 0512, MAC. and others. 

AccuSoft Corporation 
112Tumplko Road, Wosibofo, MA01581 

f800) 525-35n (508) 898·2nO . FAX (508) 898·9662 

Inquiry 708. 
"~ .IJ• 
j 	 • 

CAD/CAM/CAE Developers Kits-Windows/DDS 
NEW RELEASE! TG-CAD Prolesslonal v.5.0. 

Roptaces TG·ProlessJonal v.4.0. lndudes upgmdod 2D & 3D 
geometric development kits. OXF In/Out reloaso 12 and 
(NEW) TG · CAO Draw v. 1.0. All In C . Th is four pan 
dovelopmont kit Is truly ·The Ulllma10 CAD/CAM/CAE 
Programming Engine." Cornes with 0< without sourco code. 
30 day Qt.Ofanlee. Free 30 page techmcaf paper. 

DISK SOFTWARE, Inc. 

109 S. Murphy Rd.. Plano, TX USA 75094·9971 


Tel (214) 423-7288 Fax (214) 423-7288 


Inquiry 709. 

Sirlln's CAD++ ENGINE 
• Read and Write AuloCAD DWG and DXF files. 
• Object oriented, modular, database-like access 

lo CAD data. 
• View. Prinl (ras1erize), Plot (vectorize), and 


Pick (Interact) modules. 

• 	Available for CIC++ for DOS, Ex1ended DOS, 

Windows, Sun, Macintosh and other Unix systems. 
Sirlin Computer Corporation 
25 i?i::~1S:)!;·,:o~~.!:'76o~~4o3~73~SA 

Inquiry 710. 

SOFTWARE/LEGAL 

COPYRIGHT-IT 
A Windows program which assis ts 
programmers wi th the process of requesting 
Copyright P.rolection . With each entry fie ld 
Copyright-it offers intensive help , a lis t of 
~overnment information , an explanation of this 
tnformalion and a selection of valid examples 
with caveats about possible errors. $95. 

Synthetic Intelligence Inc. 
212-685-7526 

Inquiry 711 . 

SOFTWARE/MATHEMATICS 

ORSYS- $299 
OPERATIONS RESEARCH SYSTEM 
Linear programs up 10 3000 by 15000 
Mlxed·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 

(7D3) 36!>-7600 Fax (703) 360-7654 

Inquiry 712. 

SOFTWARE/MODELING 

Announcing GMS 2.0 from Probots, Inc. 
Eo1ic11 &moil powerful modeling & 1imulo1ion tool ovoil. 

• Now with Supu Sprud Shu!, Super -User Interlace & ln1r:1Ugtnl 
Agent Modeling emblllllesl 

• Speaty &"'"'" rnodeb. run slnulatlons. >1101yz! resur~. opllrnlz• 
symms 4 01nera1e spectacular graphics in mlnutul 

• No sotcr.1 trafnlno or programming 'equi1ed! 
• ldul tor ~inn i ng ind oredfchng usksl 

Act now for special Intro prices I DEALERS WANTEO. 
Probots, Inc. 413-586-8929 
~~~:.~!""~iis6~iib°7 800-Sim-Easy 

Inquiry 713. 
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SOFTWARE/SCIENTIFIC 

VTEX Scientific Desktop Publishing 
• Scalable Fonls • Font effects • Typeface customization 
• Equations • Table s • Graphics • Foreig n languages 
• Mulli-lingual spell & hyphenation • !DE • On-line help ___!i 
• Dos, Oos-3 2 and Windows ve rsions • From $199 - !IL 
'Tpof Tomorrow"-Notices of AMS, March 1991 \ 

Call now for a FREE DEMO DISK ~ 
MicroPress, Inc. Fu~, 

Tel (718) 575·1816 Fax (719) 575·8038 
68-30 Harrow Street, Forest Hills, NY 11375 !l 
SCIENTIST is a program that fit s eq uations to 
data, anything from y = a + bx - to multi-variate 
implicit equations, interpolating functions, Laplace 
transforms , or systems of differential equations. 
Modeling and data-filling have never been quicker, 
easie r or more reliabl e. Now availa bl e for 
Windows™. 

MicroMath Scientific Software 
800-942·MATH Fax: 801-943-0299 

PO Box 21550, Salt Lake City, UT 84121 

Inquiry 715. 

PC lE'C 
For High-Quality 

Scientific Publishing 
T his complete publishing system makes all 
your documents look their best. There is 
no limit to what you can do with PC TEX. 
Systems for DOS or Windows 

PC Ti:X excels at typesetting: 
• High quality books and articles 
• Scientific notation/math formulas 
• Professional technical documents 

• Foreign languages 

PC Tr:X is the difference 
between average and expert! 

Personal T pc, Inc. 
800/808·7906 or 415/388-8853 

12 Madrona St. , Mill Valley, CA 94941 
Fax: 4 15/388-8865 

Inquiry 716. 

FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 

Over 350 programs for Windows, DOS, Mac, 
Amiga, UN IX 

800-775-6745 
RockWare •251 K1p11ng s1.. sutt• 595 
Scientific Software Wheal Ridge.co 60033 

(303) 423·5645 •FAX (303) 423·6171 

Inquiry 717. 

SOFTWARE/TYPESETTING 

Micro TEX 
For documents as effective as your words! 

Publish olegant documents - oven wi l h complex 
mathemalicaVsclenliflc equations or In lorolgn languages. 

• Exclusive lntegraled Quick-Previewer 
• Scale lonls • Magnify or shrink Imagos • Print multiple 

pagos on a s!nglo sheet• FREE domo disk • FRE E shipping 

Micro Programs Inc. 
251 Jackson Avo. , Syossot, NV 11 791 

Tel: (516) 921·1351 Fax: (516) 921-1004 

Inquiry 718. 
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SOFTWARENOICE/FAX 

HIGH LEVEL C LIBRARIES 
Multi-Voice and Multi -Fax are complete development C toolkits to 
access all the features for mosl voice and lax processing boards 
m ilabla loday. 11 h~ps you wrne MULTl·WIE VOICE (and/or) FAX 
APPLICATION in minutes. Many example programs and libraries are 
delivered with fulty commented source COde. VISA/MC Accepted. 
Multi·Voico for Oialogic, Rhetorex, or Powerfine II : $599 
Multi-VoM:o for Single Line Watson Board: $99 
Multi·Fax for CAS {ln!e1 SatlsFAX!ion): $199 

ITI SOFTWARE 
Fax-On-Demand for informalion: (514) 835·2216 

Tel: 514·597-1692 Fax: 514·526-2362 BBS: 514-835·5945 

STATISTICS 

NCSS 5.x Series - $125 
Easy- to·use monus & sproa.d shoot Mul tiple regression. 
T·tosts . ANOVA (up 10 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysis. Nonpnremctrlcs. Cross Tabulation. Graphics: 
his tograms, box, sca tter, etc. Reads ASCII/Lotus. Many new 
add-on modules. 

NCSS 
329 North 1000 East. Kaysville. UT 84037 

Phone: 801-546-0445 Fax: 801-546-3907 

Inquiry 719. 

TRANSLATORS 

EASY TRANSLATORS TO "C" 
• ASM-IBM ASM/370, Intel ASMB6, MASM 
e COBOL - COBOL 68, 74, 85 
e PUt - 13 dialects, IBM , DAI, VAX, STRATUS etc. 
e PUM - Intel PUM 51 , 80, 86, 96, 286, 386 
• Translation service; cu stom dialects; MS-DOS 

Micro-Processor Services, Inc. 
92 Stonehurst La., Dix Hill s, N.Y. 11746 

Tel. (5 16) 499·4461; Fax (516) 499-4727 

Inquiry 720. 

UNIX BACKUP 

RESTORES MANY TIMES QUICKER TllAll STANDARD UTILITIES 

WILLOW LTD . 
Call +44 202 86 1811 - Fax +44 202 897 139 

(Olslributors Welcome Wortdwide) 

Inquiry 721 . 

Inquiry 722. 

ZSORT 
Sort huge files fast on a PC. Choose records 

to sort using INCLUDE expressions. 
Individual $20 Network $35 

One Site $ 100 Company $400 
Manual $1 0 

ZIPFAST Box 12238 
Lexington, KY 40581-2238 

Inquiry 723. 
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WINDOWS 

THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgms, Source 
Code. Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (n/8/1) 

217-792-3663 
Customer Servlco 415·281-4429 

Inquiry 724. 

WINDOWS S/W WANTED 

Want to sell your PC-basod dovelopment tools , 
appllcatlon specific Windows software, and pro

~~f:~~:~i~!r~~~l ~:~~~=. 1~o!868t~! ~heo~~ ;~~~~~ 
the Japanese market because Japan Is behind in the 
development of Windows products . Do not worry . Our 
te chnical engineers will help you with all changes lo 
Japanese standard s and also with lhe preparation ot 
Japanese manuals. 

G iken Shoji Co. , Ltd. 
Fax: a 1-052·972-65n Phone: B 1 ·052-972-6544 
6F 5oar Bldg .2·3. 1-chome. Izumi. H!Qash l·ku. Nagoya 46 1.Japan 

Inquiry 725. 

YOUR SALES MESSAGE 

• I 

'i. 

=---· 
about the special L...:.:..11 ~ .; 

computer product or service rm-~.: 
that you provide ·~~ !

1 

belongs in print 11 
; i'lll'~ 

THE !~~~i~ 
BUYER'S MART ;~ 

1 

~ 
1 

:i,
can help you reach computer t /1. 

professionals and produce valuable r ·11 
inquiries for your company! ~ 

MargotcSwanson .:1~ :1 ~ 
so3:924:n265s ·1 

1 

1m r.i\ 
or 1 ~ ~ 

Fax: 603-924·2683 I~ 

Inquiry 726. 
1 
1 J 
I I 
I 
,~. 

International 
Marketers: 

Sell your computer products in oneof 
the fastest growing markets today! 

Reach 78,000 LATIN AMERICAN 
BYTE READERS 

Now you can advertise in 
1, 2, or all 3 Latin editions of BYTE 

l · BYTE Mexico 
~ ~. BYTE Brasil 

~ 
~[, 1~111 BYTE Argentina 

:1 :t~ 1~tl· Give Liz at Global Ad-Net 

1 ~i:l -t. 
1 6o3:0a76:43fi:, 

Inquiry 727. 
JULY l-94 BYTE 
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UTILITIES 

PEN PLOTTER EMULATOR 
FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line wid th, color. 
Screen preview - zoom. pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2. t or higher. $119+$3 S&H. ViSA/MCIChk/MO. 

FPLOT Corporation 
24·1 6 Steinway St., Suite 605, Astoria, NY 11103 

718-545-3505 



YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 

To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 
Inquiry No. P"'t No. Pltone No. 

A 
61 ADAPTEC 97 408-945-8600 
62-63 ADVANCED LOGIC RESEARCH 115 114-581-6no 
64 ALADDIN KNOWLEDGE SYSTEMS 87 800-223-4277 
197 ALLMICRO 227 800-653-4933 
541 ALTE X ELECTRONICS 23650 2-3 800-531-5369 

AMBRA COMP CORP (N.A.) 36B-D 800-239-5739 
AMBRA COMP CORP (N.A.) 46-47 800-239-5740 
AMERICAN POWER CONVERSION 92A-B 

65 AMERICAN POWER CONVERSION 92-93 800-600-4APC 
OPT.A2 

66-67 AMERICAN SMALL BUSINESS COMP 200 800-825-4844 
172 ANGOSS SOFlWARE INTL 165 416-593-SOn'' 

APPLE COMPUTER INC 12-13 800-732-3131 
ext 600 

APPLE COMPUTER INC 69, 71 800-732-3131 
ext 550 

195 APPRO INTERNATIONAL INC 248 800-927-5464 
160-161 ARISTO GRAPHIC SYSTEMS (U.S.) 194 800-631-7646 
160-161 ARISTOGRAPHIC SYSTEMS (INTL) 194 t49-!G-54747-111 " 
166 AT&TMULllMEDIAS/WSOLU 164 ~ 
264-265 AT&T PARAOYNE 128-129 800-482-3333 

ext 711 
68 ATI TECHNOLOGIES INC 174 905-882-2600 

ext 4444 
211-212 AXIOMATIC 256 905-602·9270 
213 AXONIX CORP 253 601-466-9797 

B 
147 BEAME & WHITESIDE $1W (N.A.) 45 600-463·6637 
147 BEAME & WHITESIDE S1W (!NTL) 45 +01·919-831-8990" 
237 BEAME & WHITESIDE SOFlWARE 255 800-463-6637 
258 BEST POWER TECHNOLOGY 211 800-356-5794 

ext. 6-0n 
255-256 BILBO INNOVATIONS 253 600·203-0092 
450 BIX 269 B00-695-4n5 
501-502 BOCA RESEARCH INC 521S 5 407·997-6227 
69-70 BORLAND INTERN ATIONAL 15 600·336-6464 

e1c1. 6725 
179 BUFFALO PRODUCTS 246 800-345-2356 

BYTE BACK ISSUES (INTL) 143 
BYTE DECK 206 
BYTE EOITORAL SURVEY 245 
BYTE SHOW GUIDE (!NTL) 118-119 
BYTE SUB MESSAGE 208 
BYTE SUB PROBLEM 521S 24 

c 
176 CALIFORNIA PC PRODUCTS INC 207 800-394-4 122 
150 CARDIFF SOFlWARE 194 800-659-1!755 
503 CHERRY MIKROSCHALTER 

GMBH (!NTL) 198-199+49-9643-16-206 
71-72 COLORADO MEMORY SYSTEMS 19 800-451-0697 

ext 751 
260 COMPAQ COMPUTERS (N.A.) 143-145 800-345-1516 
504-505 COMPEX INC 5215 7 714-630-7302 
73 COMPUSERVE 125 800-848-8199 

COMPUSERVE (N.A.) 124A-B 800-648-8199 
259 COMPUTER ASSOCIATES 34-35 800-225-5224 

Dept 10500 
74 COMPUTER ASSOCIATES 113 800-225-5224 

Dept 25500 
180 COMPUTER DISC WREHSE 224-225 800-959-4COW 
506 COMPUTER FRIENDS 5215 13 503-626-2291 
507 COMPUTER QUICK 521510 415-a61-8330 
263 COMPUTERLANE UNLTD 243 818-884-8644 
214 COMPUTERWISE 255 800-255-3739 
245 CONTROL CONCEPTS. INC 252 800-922·9259 

COPIAINTERNATIONAL LTD 195 708-682·8898 
76 COREL SOFlVIARE 41 613-726-3733 

ext 26 
75 COREL SOFTWARE 146 613-728·3733 

ext 28 
146 CREATIVE LABS INC 83 800-996-LABS 
170-171 CRYSTALOGIC INC 116 800-391 -9190 
n-78 CTX INTERNATIONAL INC 163 909-595.£145 
270-271 CURTIS INC 162 612·631·9512 
8Hl2 CYBEX CORP 123 205-430-4030" 

Inquiry No. P111teNo. PlloneNo. 

181-182 CYBEX CORP 235 205-430-4030" 
508-509 CYBEX CORP (INTL) cm 205.430-4030" 

D 
154 DALLAS SEMICONDUCTOR 131 600·258·5061 
83-84 DATA ACCESS CORP 189 800·451-3539 
183 DATALUXCORP 238 BOO·DATALUX 
215 DATAMAN LTD 253 t44-030D-21012" 

DATAPRO 144-145 800-328·2776 
DELL COMPUTER CORP (N.A.) cm 800-626-8260 
DELL COMPUTER CORP (N.A.) CIV 800·626-8260 
DELL COMPUTER CORP (N.A.) 75 800-626-8260 
DELL COMPUTER CORP (N.A.) 91 800-626-8260 

262 DELPHI INTERNET SERVICES 190 800-695-4005 
253 DESIGNER CHECKS 254 800-239-4087 
184-185 DISTRIBUTED PROCESSING TECH 237 800-3224378 

E 
85-86 EUASHIM MICROCOMPUTERS 2().1 813-744-51n 
254 EMATEK GMBH 255 +49-221·529666" 
510-S11 EUTRON 5215 20 +39-35.£92·229" 

F 
512-513 FAST HARDLOCK 91 ,4g.ag.5398:X).20 

527 FIRST INTERNATIONAL COMP 521S 2 •866-2-7174500" 
186-187 FIRST SOURCE !NTL 22a-229 714-446-nso 
89 FRAME TECHNOLOGY (N.A.) 116-119 600·U4FRAME 

ext 603 
87-88 FRONTIER TECHNOLOGIES 114 414-241-4555 
96-91 FUTURESOFT ENGINEERING 130 713-496·9400 

G 
266-269 GALIZIA 242 800-883·2273 
216 GAMMA PRODUCTIONS 256 31D-47B.£n4 

GATEWAY 2000 60A·H 800-846·2058 
GATEWAY 2000 601·L 800-846·2058 
GATEWAY 2000 61 600-846·2058 

217 GENOVATION. INC 253 714·833·3355 
241-242 GRANITE DIGITAL 252 510-471.£442 
514 GREY MATIER LTD 521S 21 t44-(0)361·5ll71 " 
216-219 GTEK INC 250 800-2824835 

H 
220-221 HEM DATA CORP 254 800-436-4330 

HEWLETI·PACKARD 30-31 800-LASERJET 
ext 8246 

HEWLETI·PACKARD 49 800-LASERJET 
ext 8246 

222 HI· TECH INSTRUMENTS 252 713·960-9040 
223 HOOLEON CORP 253 602-634·7515 
92 HUMMINGBIRD COMMUNICATIONS 201 905·470· 1203 

I 
93 IBM AS400 108B·C 600·1BM.£676 

oxt.641 
IBM PC DIRECT Cll,1-4B 600-426·7687 
IBM PERSONAL SOFlWARE 
PROD (EUROPE) 5215 24A·H 

94 IBM PERSONAL SOFlWARE PROD 120 800-3-IBM-052 
243-244 IMAGRAPH CORP 253 506-256-4624 
156-159 INFORMATION FOUNDATION 221 600-438-8649 
95 INTEGRAND RESEARCH 152 209-651· 1203 
95 INTEL CORP 26-21 800-538·3373 
97 INTEL CORP 72-73 600·538-3373 
98 INTEL CORP (N.A.) 52A·D 600·538·3373 
99-100 INTERGRAPH 84·85 800-345-4858 
535-536 INTERSTELLAR SYSTEMS LID 5215 22 t44·(0)506460120 
224 10 TECH 254 216-439-4091 
144-145 ITERATED SYSTEMS 76 800-437·2285 

J 
188 JAMECO ELECTRONICS 239 800-831 ·4242 

JOA MICRODEVICES 249 600·538-5000 
24it-250 JNL COMPUTER PRODUCTS INC 252 800-283-5 123 

Inquiry No. P4eNo. PlloMNo. 

K 
228 KEITHLEY METRABYTE 251 800-348-0033 
101 KFC (N.A.) 198 800·253·2872 
225 KILA 250 303-444-n37 
102-103 KINGSTON TECHNOLOGY 195 714-435-2600 
516 KUO FENG CORP (INTL) 65 +866-2·754·8498" 

L 
206·207 L A TRADE 232 800-433-3720 
533 LABTAM 521S 12 508·393-5780 
226 LAGUNA JATA SYSTEMS 254 600·938·TAPE 
104 LAHEY COMPUTER SYSTEMS 208 B00-546-4n8 
544 LANSOURCE 5215 6 +44 ·223·23m8 
227 LAWSON LABS INC 251 800-321-5355 
204-205 LEAD TECHNOLOGIES 246 600-637-4699 
518 LIGATURE LTD 5215 8 •972·2·513553 
1n LllKKUVA SYSTEMS !NTL 60 916.£76-0676 

L&L TELCO LTD 256 809-563-0116 

M 
517 MAGIC / MSE 521519 +9n.J.751-1901" 
537 MANCHESTEREOUIPMENTCO 236NE1 516-435-1199 
536-531 MARX OATENTECHNIK GmbH 5215 18 +49-8403·1555 
1OB MATHSOFT INC 159 

MCGRAW·HILL MAN IN CHAIR 236NE 4 
MCGRAW·HILL MAN IN CHAIR 23650 4 

543 MEGADATA 5215 24 516-589·6858" 
195 MICRO 2000 234 800-864·6008 
198-199 MICRO HOUSE 241 800-926·8299 
196-191 MICRO SOLUTIONS COMP PROD 231 800-295-1214 
192-193 MICROSOLUTIONSCOMPPROD 233 800-295-12 14 
251-252 MICRODATA 251 800-539·0123 
200-201 MICRO·INTERNATIONAL. INC 236 800-967·51l67 

MICROSOFT CORP 6-7 800-134·3982 
oxl. NFS 

MICROSOFT CORP 23-27 800-434·3982 
OXI. NFS 

MICROSOFT CORP 42-43 800-434·3982 
OXI. NFS 

MICROSTAR LABORATORIES 251 206-453·2345 
109 MICROWAY 112 508·746-7341 
521·522 MINUTEMAN (!NTL) 75 214-446·7363 
529 MITAC INTERNATIONAL CORP 5215 23 +886-2·5018231 
163 MOTORO..A RISC DIVISION (!NTL) 16-17 +-0272-44n60 
163 MOTOROLA RISC DIVISION (N.A.) 16-17 800-845-MOTO 

N 
110-111 NANAO USA CORP (N.A.) 65 310-325·5202 
51!t-520 NATIONAL INSTRUMENTS 5215 14 512·794·0100 
229 NATIONAL INSTRUMENTS 255 600433·3488 
261 NEC RISCSERVER 151l·157 600·NEC·INFO 
189 NEVADA COMPUTER 230 600·982·2925 
112 NOVELL. INC (N.A.) 185 800-NETWARE 
113 NSTL 257 610-94 1·9000 

0 
178 OBJECTS. INC 186 800-424-6844" 
515 OLIVETTI SYS & NETWKS (!NTL) 46-47 
528 ON TIME IMRKETING 5215 22 +49-40·437472 

OSBORNE MCGRAW·HILL 166-167 800-822·8158 

p 
208 PACIFIC COAST MICRO 226 619·581-6040 
238 PACIFIC SOFlWORKS 256 600·54 I ·9508 
115 PASSPORT DESIGNS INC 205 415·726·0260 
116 PATTON 6 PATON 202 600·525-0082 

Dltl.8n 

539 PC OUTFITTERS INC. 236NE 3 800-989·5155 
117-118PCPOWER&COOLING 55 800-722·6555 
119 PERSOFTINC 209 800-368·5283 
523 PHAR LAP SOFlWARE INC 5215 9 617-661·1510 
120-121 PINNACLE MICRO 11 714-727·3300 
532 PIONEER 

HIGH FIDELITY (GB) LTD 5215 17 
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YOUR DIRECT LINK 	 ) 

AOVERTJSER CONTACT INFORMATION 

Inquiry No. Page No. 1'llone No. 

122 PKWAREINC 
153 POWERSOFT CORP (N.A.) 
210 PR ISMAOFFICE CORP 
105 PROGRAMMER'S PARADISE 
14ll-149 PROXIMA CORP 

Q 
123 QNX SOFTWARE SYSTEMS LTD 

230 QUALSTAR CORP 
124 QUARTERDECK OFFICE SYSTEMS 
125 QUATECH INC 

R 
126 RAINBOW TECHNOLOGIES 
247-248 RCI 

194 RECORTEC INC 
173-174 ROBERTSON·CARUSO & ASSOC 
127-128 ROSE ELECTRONICS 

s 
129-130 SAMTRON DISPLAYS INC (N.A.) 

160 414·354·8699 
108D 000-395-3525 

256 800·PRISMA1 
66-67 600445-7899 

107 619-457·5500 

182 000-363·9001 
ext 101 

254 000-468--0680 
so 310-392-9851 

222 600·553-1170 

59 000-852-8569 
250 908·8744072 

ext. 71 
247 600-729-7654 

52 404-512--0600 
127 000-333-9343 

! OBA 31 IJ-802-8425 

Inquiry No. Page No. Phone No. 

155·156 SCEPTRE TECHNOLOGIES 
131 SEQUITER SOFTWARE INC 
239-240 SIGMA TECH SOFTWARE 

SILICON GRAPHICS (N.A.) 

SILICON GRAPHICS (INTL) 

266-267 SMITH MICRO SYSTEMS & SN/ 
157 SOFTARC 
524 SOFTWARE SECURITY 
534 SOLID COMPUTER GMBH (INTL) 
538 SPIDER GRAPHICS 
542 SPIDER GRAPHICS 
132 STATSOFT 
133-134 SYSTAT INC 
209 S. A. G. ELECTRONICS 

T 
231 TALKING TECHNOLOGY INC 

135 TEKTRONIX 

TEXAS INSTRUMENTS 
137 TEXAS INSTRUMENTS 
138 TOSHIBA AMERICA INC 

135 000-788·2878 
117 403-437·2410 
250 818·368·6 132 
137 600-800·7441 

ext. B29 
137 415-961-0573 

ext B29" 
203 800·964-SMSI 
102 416·754-1856" 

521S 11 203·329-7428" 
185 +49·89-3159146 

236NE 2 408·956·1231 
236501 408·956·1231 

105 918·583-4149 
139 708·864-5670 
240 508-689·0180 

250 600-685-4884 
95 600·835-6100 

ext 32J 

n 000-Tl·TEXAS 
78-79 600-TI-TEXAS 

111 000-457-nn 

Inquiry No. Page No. Phone No. 

236 TRI VALLEY TECHNOLOGY INC 251 510-447·2030 

v 
232 VICTORY ENTERPRISES TECH 252 500.727.3475 
233 VIDEX, INC 250 503-758·0521 
139-140 VIEWSONIC 57 909·869-7976 

w 
525 WALKER. RICHER & QUINN (INTL) CIV 206-217-7100 
141 WATCOM 33 519-886-3700 
164 -1 65 WIBU (N.A.) 52 30 1·570-3497 
164·165 WIBU (INrl) 52 +49-721 ·3m55" 
234 WINTEKCORP 254 600-742·6809 

z 
175 Z-CODE SOFTWARE (N.A.) 36A 415-898-8649 
142 ZENITH DATA SYSTEMS 38-39 000-64I -5881 

ext 5121 
143 ZEOS INTERNATIONAL 98-99 000-554-5226 
235 Z-WORLD ENGINEERING 254 916-757-3737 
151-152 ZVXEL USA 1n 714-693-0808 
• Correspond directly with company. 

''Indicates FAX Number 


BYTE ADVERTISING SALES STAFF 
David B. Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (6()3) 924·2678, Fax: (603) 924·7620 
Diane Ueberman, Director, Inside Advertising Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 

NEW EIKILAHD 
ME. NH. VT. MA. RI. CT. ONTARIO 
CANADA & EASTERN CANADA 
Sanford L Fiblsh {617) l6<Hl3-44 

IOlllHEAST 
NC, SC, GA. FL. AL, TN. MS. AR. LA. 
KY. DC. MD. VA. WV 
MaiyAnn Goulding (404) 1143-4782 

SOllTlfWUT, 
ROCKY MOUNTA1N 
CO. OK. TX 
JennllorWalker (214) 701-8496 

NORnt PACIFIC 
NORTHERN CA. OR. ID, MT. WY. UT 
Roy J . Kops (415) 513-6881 
James Ball (603) 92 4-2662 

IOUTll PACIFIC 
ORANGE COUNTY 
SAN DIEGO COUNTY 
Belh Dudas (714) 753-8140 

Palricia Payne (603) 924-2654 Brian Higgins (603) 924-2651 Kevin Lal)' (603) 924-2527 SILICON VALLEY. Hl. WA. AK. Marl< Speros (714) 753-8140 
>.'tCGraw-HiUPublicaUons 
24 Hartwell Avenue 
Lexitlglon. MA 02173 
FAX: (617) 660-6899 

McGraw-Hill Pubficalions 
4170 Ashford-Dunwoody Rd.. Su tte 520 
Allanla. GA 30319 
FAX: (404) 252-4056 

McGraw·Htlf Pubticalions 
14850 Ouorum Or., Suite 380 
Dalla&. TX 75240 
FAX: (2 14) 991-6208 

W. CANADA 
Susan Wemor (41 5) 51 3-6882 
~a.mos Bell (603) 924-2662 
McGraw·Hill Publications 
1900 O'FarreHS1ree1. Sul:e 200 

Brad OU.on (603) 924-2574 
McGraw·HiO Publica tions 
15635 Alton Pkwy.. Suite 290 
lrv;ne. CA92718 
FAX: (714)753-8147 

EAST COAST 
NY. NYC. NJ. DE, PA 
Kim Norris (212) 512·2645 
Jonalhan Sawyer (603) 924-2665 
McGraw-Hill PUbfteaUons 
122 1 Avenue of Americas-28th Aoor 
New Yori<. NY 10020 
FAX: (212) 512-2075 

MIDWEST 
IL MO, KS, IA, ND, SD. MN, 
Wl, NE. IN. Ml. OH 
Lon SHversleln (614) 236-2004 
Ed Wara (603) 924-2664 
McGraw-HtU Publications 
90N. Merklo Rd. 
Columbus. OH 43209 
FAX: (614) 236-9922 

San Ma.too, CA 94403 
FAX: (415) 513-6887 

Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 _ / ___ 
Ille a.y....Mort/ BYTEDodl EIJRO.D£C1( RolCJon<li AdvonlalnC Soctloaa 

Marl< Slone (603) 924-2&.15 Margol L Swanson (603) 924-2656 Susan Raslellini (603) 924-2596 Joseph Mabe (603) 924-2533 Ed Ware (603) 924-2664 
Ellen Perham (603) 924-2598 BYTE Publcations BYTE PubHcations BYTE Publlcalions Fax: (603) 924-2683 
BYTE PublicaUons One Phoenix Mill Lane Ono Phoonlx MHI Lano One Phoenix Mil! Lano 
one Phoenix Mill Lane Pel~. NH03458 Pele!bQIOugh, NH 03458 	 Pelorborough. NH 03458 

Peterbofough, NH 03458 

INTERNATIONAL ADVERTISING SALES STAFF 

UNITED KINGDOM, GERMANY, SWITZERLAHD, rTALY, TAIWAN JAPAN AUITRAUA 
RWCE, llENEUJX AUS1111A ICANDINAYIAN COUHT111U Janel Wang MasaklM0<I PllHBush 
Gaiy Lucas (+44 71 495 6780) JOrgen Heise Zena Coup6. Amanda Blasketl Third Wave Publlshlng Corp. Transwond Media Inc. Nallonal Advortislng Services 
Jonathan McGowan McGraw· HUI PubUshlng CO. A·Z lntematlonaJ Sale's Ud. 2nd Fl.. No. 19-2, Lano 231 702. 2-2&-3 N!Shlgolanda 7-13 Pa1raween s1reo1 

~~:l~Ofth Road(+44 71 495 6781) Lieblgs1rasse 19 70 Chalk Farm Road Shlnagawa-ku, Cremomo NSW 2090. 
McGraw·HiD PubUshing Co. (}.6()323 Frankfurt London NW1 8AN Toi<yo 141 Auslralla 
34 Dover Sl. Gonnany England Taiwan R.O.C. Japan Tel : .G1 2 908 9329 
London Wl X 4BR Tel: +49 69 71407140 Tel: +44 71 2843171 Tel: +81 3 33887466 FAX: +81 2 953 8274Toi: +886 2 7136959 
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PRODUCT CATEGORY INDEX 

For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 
C•tegory No. 

Inquiry No. P111teNo. 


HARDWARE 
1 

268-269 


2 

61 

68 

501-502 

271).271 

1114-185 

243·244 

97 

188 

125 

538 

542 

231 


3 

233 


4 


541 

264·265 

218-219 

93 

543 

247·248 

127-128 

239-240 

534 

231 


5 

62·63 

195 

260 

183 


93 


96 

97 

98 

99-100 

225 


537 

20G-201 

261 

113 

208 

194 


534 


266 


ACCESSORIES/ SUPPLIES 
GALIZIA 

ADD-IN BOARDS 
ADAPTEC 
ATI TECHNOLOGIES INC 
BOCA RESEARCH INC 
CURTIS INC 
DISTRIBUTED PROCESSING TECH 
IMAGRAPH CORPORATION 
INTEL CORPORATION 
JAMECO ELECTRONICS 
OUATECHINC 
SPIDER GRAPHICS 
SPIDER GRAPHICS 
TALKING TECHNOLOGY INC 

BAR CODING 
VIDE X, INC 

COMMUNICATIONS/ 
NETWORKING 

ALTEX ELECTRONICS 
AT&T PARADYNE 
GTEK INC 
IBMAS400 
MEGADATA 
ACI 
ROSE ELECTRONICS 
SIGMA TECH SOFTWARE 
SOLID COMPUTER GMBH (IITTL) 
TALKING TECHNOLOGY INC 

COMPUTER SYSTEMS 
ADVANCED LOGIC RESEARCH 
AMBRA COMP CORP (NA) 
AMBAA COMP CORP (N.A.) 
APPLE COMPUTER INC 
APPAO INTERNATIONAL INC 
COMPAQ COMPUTERS (N.A.) 
DATALUX CORPORATION 
DELL COMPUTER CORP (N.A.) 
DELL COMPUTER CORP (N.A.) 
DELL COMPUTER CORP (N.A.) 
DELL COMPUTER CORP (N.A.) 
GATEWAY 2000 
GATEWAY 2000 
GATEWAY 2000 
IBM AS400 
IBM PC DIRECT 
INTEL CORPORATION 
INTEL CORPORATION 
INTEL CORPORATION (N.A.) 
INTEAGAAPH 
KILA 
MANCHESTER EQUIPMENT CO 
MICRO-INTERNATIONAL INC 
NEC AISCSEAVER 
NSTL 
PACIFIC COAST MICRO 
RECORTEC INC 
SILICON GRAPHICS (N.A.) 
SOLID COMPUTER GMBH (IITTL) 

HYTli: 	JULY 1994 

242 


97 

174 


52155 

162 

237 

253 


72-73 

239 

222 


236NE 2 

236501 


250 


250 


236SO 2·3 

128·129 


250 

108B-C 

521S 24 


250 

127 

250 

185 

250 


115 

36B·D 

46-47 

12-13 


248 

143-145 


238 

Clll 

CIV 


75 

91 


601-L 

60A-H 


61 

108S-C 


Cll,1-4B 

21).21 

72.73 


52A·D 

84-35 


250 

236NE 1 


236 

156-157 


257 

226 

247 

137 

185 


Category No. 

Inquiry No. Pll/t• No. 


236 TRI VALLEY TECHNOLOGY INC 251 

143 ZEOS INTERNATIONAL 98-99 


6 DATA ACQUISITION 
243-244 IMAGRAPH CORPORATION 253 

228 KEITHLEY METRABYTE 251 

227 LAWSON LABS INC 251 


MICROSTAR LABORATORIES 251 

125 OUATECH INC 222 


53 DIAGNOSTIC EQUIPMENT 
251-252 MICRODATA 	 251 


7 DISK & OPTICAL DRIVES 
245 CONTROL CONCEPTS, INC 252 

271).271 CURTIS INC 162 

241 ·242 GRANITE DIGITAL 252 

196 MICRO 2000 234 

19G-191 MICRO SOLUTIONS COMP PROD 231 

192·193 MICRO SOLUTIONS COMP PROD 233 

121).121 PINNACLE MICRO 11 


532 PIONEER HIGH FIDELITY (GB) LTD 521S 17 


209 S. A G. ELECTRONICS 240 


B DISKETTES/ DUPLICATORS 

211·212 AXIOMATIC 256 

232 VICTORY ENTERPRISES TECHNOLOGY 252 


10 	 .GRAPHICS TABLETS/ 
MICE/ PEN INPUT 

161).161 ARISTO GRAPHIC SYSTEMS 194 

222 HI-TECH INSTRUMENTS 252 


11 KEYBOARDS 
503 CHERRY MIKAOSCHALTER GMBH (IITTL)198-199 

183 DATALUX CORPORATION 236 

223 HOOLEON CORPORATION 253 

249-250 JNL COMPUTER PRODUCTS INC 252 


12 LAN HARDWARE 
501-502 BOCA RESEARCH INC 521S5 

504-505 COMPEX INC 521S 7 

8H12 CYBEX CORPORATION 123 

181-182 CYBEX CORPORATION 235 

508-509 CYBEX CORPORATION (IITTL) Clll 

117-118 PC POWER & COOLING 55 

209 S. A. G. ELECTRONICS 240 


13 LAPTOPS & NOTEBOOKS 
AMBRA COMP CORP (NA.) 368-D 


213 AXONIXCOAP 253 

527 FIRST INTERNATIONAL COMPUTER 521S 2 

217 GENOVATION, INC 253 


IBM PC DIRECT Cll,1-48 
JDR MICROOEVICES 249 


200-201 MICRO-INTERNATIONAL INC 236 

529 MITAC INTERNATIONAL CORP 5215 23 

515 OLIVETTI SYSTEMS & NETWORKS (IITTL) 46-47 


TEXAS INSTRUMENTS 77 

137 TEXAS INSTRUMENTS 71H9 

138 TOSHIBA AMERICA INC 111 

142 ZENITH DATA SYSTEMS 38-39 

143 ZEDS INTERNATIONAL 98-99 


14 MAIL ORDER 
541 ALTEX ELECTRONICS 23650 2-3 


Category No. 

Inquiry No. Pll/teNo. 


AMBRA COMP CORP (N.A.) 36B·D 

AMBRA COMP CORP (N.A.) 46-47 

BYTE SHOW GUIDE (INrL) 118-119 


180 COMPUTER DISCOUNT WAREHOUSE 224-225 

263 COMPUTERLANE UNLTD 243 


IBM PC DIRECT Cll,1-48 

188 JAMECO ELECTRONICS 239 


MCGRAW-HILL MANN CHAIR 236NE4 

MCGRAW·Hlll MANN CHAIR 23650 4 


20!).201 MICRO-INTERNATIONAL INC 236 

189 NEVADA COMPUTER 230 

539 PC OUTFITTERS INC 236NE3 


15 MEMORY/ CHIPS/ 

UPGRADES 


186-187 FIRST SOURCE IITTL 2211-229 

96 INTEL CORPORATION 21).21 

98 INTEL CORPORATION (N.A.) 52A·D 

188 JAMECO ELECTRONICS 239 

102-103 KINGSTON TECHNOLOGY 195 

206-207 LA TRADE 232 

163 MOTOROLA RISC DIVISION (N.A.) 16-17 


16 MISCELLANEOUS 
HARDWARE 

255-256 BILBO INNOVATIONS 253 

176 CALIFORNIA PC PRODUCTS INC 207 

95 INTEGRAND RESEARCH 152 

208 PACIFIC COAST MICRO 226 

117-118 PC POWER & COOLING 55 


17 MODEMS/ 
MULTIPLEXORS 

501-502 BOCA RESEARCH INC 521S5 

186-187 FIRST SOURCE INT'L 2211-229 


JOA MICRODEVICES 249 

151-152 ZVXEL USA 177 


18 MONITORS & TERMINALS 
77·78 CTX INTERNATIONAL INC 163 

183 DATALUX CORPORATION 238 

101 KFC (N.A.) 198 

516 KUO FENG CORPORATION (INrL) 65 

111).111 NANAO USA CORP (N.A.) 65 

129-130 SAMTRON DISPLAYS INC (N.A.) 108A 

155-156 SCEPTRE TECHNOLOGIES 135 

139-140 VIEWSONIC 57 


19 MULTIMEDIA/ CD-ROM 
61 ADAPTEC 97 

264-265 AT&T PARADYNE 12ll-129 

146 CREATIVE LABS INC 83 

186-187 FIRST SOURCE IITTL 2211-229 

243-244 IMAGRAPH CORPORATION 253 

115 PASSPORT DESIGNS INC 205 

539 PC OUTFITTERS INC 236NE3 

148-149 PAOXIMA CORPORATION 107 


SILICON GRAPHICS (NA) 137 


20 PRINTERS/ PLOTTERS 
506 COMPUTER FRIENDS 521S 13 


HEWLETT-PACKARD 31).31 
HEWLETT-PACKARD 49 


537 MANCHESTER EQUIPMENT CO 236NE 1 

135 TEKTRONIX 	 95 




YOUR DIRECT LINK 

PRODUCTCATEGORYINDEX 

For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 

Category No. 

Inquiry No Pago No. 


210 PRISMAOFFI CE CORPORATION 256 
173-174 ROBERTSON·CARUSO & ASSOCIATES 52 
266-267 SMITH MICRO SYSTEMS & SOFTWARE 203 

157 SOFTARC 102 

534 SOLID COMPUTER GMBH (INTL) 185 
525 WALKER, RICHER & QUINN (INTL) CIV 
175 Z·CODE SOFTWARE (N.A.) 36A 

28 DATA ACQUISlnON 
220-221 HEM DATA CORPORATION 254 
519-520 NATIONAL INSTRUMENTS 52151 4 

29 DATABASE 
83-84 DATA ACCESS CORP 189 

214 COMPUTERWISE 255 
MICROSOFT CORPORATION 6-7 

31 ENGINEERING/ 
SCIENTIFIC 

99-100 INTERGRAPH 
144-145 ITERATED SYSTEMS 76 

33 GRAPHICS 
160-161 ARISTO GRAPHIC SYSTEMS 194 
254 EMATEK 255 
204-205 LEAD TECHNOLOGIES 246 
110-111 NANAO USA CORP (N.A.) 65 

115 PASSPORT DESIGNS INC 205 
148-149 PROXIMA CORPORATION 107 

35 MAIL ORDER 
180 COMPUTER DISCOUNT WAREHOUSE 224-225 

38 ON·UNE SERVICES 
450 BIX 269 
73 COMPUSERVE 125 

COMPUSERVE (N.A.) 124A·B 
L&L COMMUNICATIONS 256 

39 OPERATING SYSTEMS 
94 IBM PERSONAL SNI PRODUCTS 120 
112 NOVELL. INC (N.A.) 185 
123 ONX SOFTWARE SYSTEMS LTD 182 
124 QUARTERDECK OFFICE SYSTEMS 50 
173-174 ROBERTSON-CARUSO & ASSOCIATES 52 

40 PROGRAMMING 
LANGUAGES/ TOOLS 

172 ANGOSS SOFTWARE INTERNATIONAL 165 

69-70 BORLAND INTERNATIONAL 15 
COPIA INTERNATIONAL LTD 196 

170·171 CRYSTALOGIC INC 116 
IBM PERSONAL SN/ PROD (EUROPE) 521S 24A·H 

104 LAHEY COMPUTER SYSTEMS 208 
204-205 LEAD TECHNOLOGIES 246 

177 Lll KKUVA SYSTEMS INTERNATIONAL 60 

109 MICROWAY 112 

178 OBJECTS. INC 186 

523 PHAR LAP SOFTWARE INC 52159 

153 POWERSOFT CORPORATION (N.A.) 108D 

131 SEQUITER SOFTWARE INC 117 

GENERAL 


Category No. 
Inquiry No 

21 

179 
83·84 
215 
85-86 
512·513 
224 

530-531 
235 

22 

85-86 
518 

52 
503 
512·513 
530-531 

23 
71-72 
226 
190-191 
192·193 
230 
209 

24 

65 
258 
521-522 
117-118 

PROGRAMMABLE 
HARDWARE 

BUFFALO PRODUCTS 
DATA ACCESS CORP 
DATAMAN LTD 
ELIASHIM MICROCOMPUTERS 
FAST ELECTRONICS GMBH 
IOTECH 
JDR MICRODEVICES 
MARX DATENTECHNIK GMBH 
Z·WORLD ENGINEERING 

SCANNERS/ OCR/ 
DIGITIZERS 

APPLE COMPUTER INC 
ELIASHIM MICROCOMPUTERS 
LIGATURE LTD 

SECURITY 

Pago No. 

246 
189 
253 
204 

91 
254 
249 

521S 18 
254 

69, 71 
204 

521S 8 

CHERRY MIKROSCHALTER GMBH (INTL)1911-199 
FAST ELECTRONICS GMBH 91 
MARX DATENTECHNIK GMBH 521S 18 

TAPE DRIVES 
COLORADO MEMORY SYSTEMS 19 
LAGUNA DATA SYSTEMS 254 
MICRO SOLUTIONS COMP PROD 231 
MICRO SOLUTIONS COMP PROD 233 
QUALSTAR CORP 254 
S. A. G. ELECTRONICS 240 

UPS/ 
POWER MANAGEMENT 

AMERICAN POWER CONVERSION 92-93 
BEST POWER TECHNOLOGY 211 
MINUTEMAN (INTL) 75 
PC POWER & COOLING 55 

SOFTWARE 

25 
150 
253 

116 
148-149 

26 
66-67 
160-161 
99·100 
234 

27 

264-265 
237 
147 
504·505 
87·88 
9()..91 
544 
112 
119 

BUSINESS 
CARDIFF SOFTWARE 
DESIGNER CHECKS 
MICROSOFT CORPORATION 
PATION & PATION 
PROXIMA CORPORATION 

CAD/ CAM 
AMERICAN SMALL BUSINESS COMP 
ARISTO GRAPHIC SYSTEMS 
INTERGRAPH 
WINTEK CORP 

COMMUNICATIONS/ 
NETWORKING 

AT&T PARADYNE 
BEAME & WHITESIDE SOFTWARE 
BEAME & WHITESIDE SOFTWARE (N.A.) 
COMPEX INC 
FRONTIER TECHNOLOGIES 
FUTURESOFT ENGINEERING 
LANSOURCE 
NOVELL, INC (N.A.) 
PERSOFT INC 

194 
254 

42-43 
202 
107 

200 
194 

84-85 
254 

128-129 
255 

45 
521S7 

11 4 
130 

521S 6 
185 
209 

141 

41 
64 
154 
85-86 
510-511 
512-513 
530-531 
126 
524 
164·165 

43 
211-212 
210 

45 
92 

89 
92 
1511-159 
535-536 
533 
175 

46 
64 
197 
170-171 
196 
198·199 
251-252 
122 

47 

87-88 
216 
92 
177 

110-111 
238 
119 
173-174 

48 
89 
518 

Category No. 

Inquiry No Pago No. 


WATCOM 33 

SECURITY 
ALADDIN KNOWLEDGE SYSTEMS 87 
DALLAS SEMICONDUCTOR 131 
ELIASHIM MICROCOMPUTERS 204 
EUTRON 5215 20 
FAST ELECTRONICS GMBH 91 
MARX DATENTECHNIK GMBH 521S 18 
RAINBOW TECHNOLOGIES 59 
SOFTWARE SECURITY 521S 11 
WIBU 52 

SOFTWARE DUPUCATION 
AXIOMATIC 
PRISMAOFFICE 

UNIX 
COMPUTER QUICK 
COPIA INTERNATIONAL LTD 
FRAME TECHNOLOGY (N.A.) 
HUMMINGBIRD COMMUNICATIONS 
INFORMATION FOUNDATION 
INTERSTELLAR SYSTEMS LTD 
LABTAM 
Z·CODE SOFTWARE 

UTIUTIES 
ALADDIN KNOWLEDGE SYSTEMS 
ALLMICRO 
CRYSTALOGIC INC 
MICRO 2000 
MICRO HOUSE 
MICRODATA 
PKWARE INC 

WINDOWS 
COPIA INTERNATIONAL LTD 
FRONTIER TECHNOLOGIES 
GAMMA PRODUCTIONS 
HUMMINGBIRD COMMUNICATIONS 
LllKKUVA SYSTEMS INTERNATIONAL 
MICROSOFT CORPORATION 
NANAOUSACORP(N.A.) 
PACIFIC SOFTWORKS 
PERSOFT INC 
ROBERTSON-CARUSO & ASSOCIATES 

256 
256 

201 
196 

118·119 
201 
221 

5215 22 
521512 

36A 

87 
227 
116 
234 
241 
251 
160 

196 
114 
256 

201 
60 

23·27 
65 

256 
209 

52 

WORD PROCESSING/ DTP 
FRAME TECHNOLOGY (N.A.) 118-119 
LIGATURE LTD 52158 

49 BOOKS/ PUBLICATIONS 
OSBORNE MCGRAW·HILL 166-167 

51 MISCELLANEOUS 
BYTE BACK ISSUES (!NTL) 
BYTE DECK 
BYTE EOITORIAL SURVEY 
BYTE SUB MESSAGE 
BYTE SUB PROBLEM 
DATAPRO 

143 
206 
245 
208 

5215 24 
144-1 45 
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EDITORIAL INDEX 

For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number refers to 
the first page of the article or section in which the company name appears. IS pages appear only in the 
International edition. 
Inquiry Ho. Pate No. 

1448 

1340 
1333 

1117 

1331 
1308 
1118 

1058 

1119 
1083, 
1120 
1342 
1425 

1062 
1105 

1091 
1306 
1156 
1149, 
1345 

1067 
1318 

1106, 
1107 
1080 
1121 

1094 
1428 

1271 

1437 

1289 

1291 

1343 
1296 

1339 
1457 
1434 

1076 

1451 
1075 
1280 

1087 

1122 

1283 
1307 

268 

A 
Acronics t33 
ActIx t33 
Adaplec 28 
Adepl Scienlific 521$-3 

Micro Systems 
Adobe Syslems 28 
Agile 2t2 
Alta Research 2t2 
AMO 14 
Anderson Jacobson t68 
ApMus Technology 28 
Apple Computer t 4, 28, 80, t 83, t87 
Appl ied Concepts 2t2 
Apropos 2t6 
Archtek Amor.ca t68 
Ares 28 
Ark Anglos 5215-15 
AT&T 28, 80 
AT&T Parndyne t68 
ATI Technologies 133, 168 

Axonix 212 
Aydin Conlrofs 5215·3 

B 
Banyan 51 
Bell Atlantic 28 
BellSouth Cellular 28 
Berkeley Systems 197 
Blue Eanh Research 212 
Boca Research 168 
Borland lnlernational 18, 28, 191 
Brightwork Development 121 
Bristol Technology 2t6 
Broderbund Software t97 
The BSE Co. 197, 212 

c 
Cabfetron 28 
Cal Com Products 212 
Calera Recogn~ion Sys1ems 216 
Calffomia Software 28 
Cambridge Telecom 168 

Capital Equipment 147 
Cardinal Technologies t68 
Centigram 80 
Central Poini Software 121 
Chase Research 5215·3 
CheckPoint Software 28 

Technologies 
Cheyenne Sohware 216 
Chips & Technologies 133 
Cogent Data Technologies 28 
Comdial Enterprise Systems 80 
Comms Dirccl 521$-3 
Compaq Compulor 80, 133, 168 
Compendium Research 
Compuler Associates 
Control Data 
Corel 
Corporale Memory Sys1ems 
Costar 
Creative lnloractlon 
CyborSafe 
Cyrix 

D 
Dalanco Spry 
Oanware Data 
Data Encryption Systems 
Dataques1 
Data Translation 
DaVinci Systems 
DOU Software 

216 
187 
62 

216 
103 
212 
216 
28 
14 

2t2 
5215-15 
5215-3 

80 
t47 
103 

5215-15 
DEC 14, 28, 62, 80, 103, t53 
Dcsaware 
Desktop Data 
Dialogic 
Diamond Compuler Systems 
Dictionary Software 
Digicom Syslems 
Digilalk 
Digital Light & Color 
DK&A 

UVT E: J ULY 1994 

216 
103 

BO 
133 
103 
t68 
t87 
216 
216 

Inquiry Ho. Pate Ho. 

1312 
1146 
1298 
1441 
1130 
1466 

1439 

1317 
1326 

1092 

1150 
1108 

1305 
1123, 
1335 

1304 

1109 

1110 

1079 
1089 

1344 
1154 

1297 
1088 

1446 

1060 
1310 
1463 

1093 
1081 , 
1309 
1147 

1461 

1288 

1464 

1424 
1452 

11312 
1436 

1078 
1285 
1090 
1465 
1064 

1315 

lnlerleaf 
lnternalional Compuler 

Syslems 
lnlersolv 
Island Soflware 
lsocor 
lxonet Automalion 

J 
Jaguar Communications 
JBA International 
Jensen.Jones 

K 
Kai 
Kafeida 
Kidasa Software 
KYE Sys1ems 

L 
Laboratory Technologies 
LandCADD International 
LAN Suppon Group 
Liant Software 
Lion Compu1ers 
Lockheed Missile and Space 
Lo1us Development 
Lucid 

62 
521S-15 

28 
216 
28 

521S·15 

521S·3 
521S-15 

28 

133 
28 

216 
521S·3 

147 
216 
121 

521S-15 
212 
62 

28, 80 
216 

Inquiry Ho. Pate Ho. Inquiry Ho. Pate Ho. 

1085 

1423 
1086 
1273 

1111, 
1126 
1302 
1337 
1155 

1427 
1324 

1435 
1338 
1276 

1112 
1431 
1124 

1077 
1295 

1275 

1440 

1455 
1152 
1095 

1063 

1429 
1327 
1084 
1460 

1467 

1421 
1148 
1334 

1430 

1274 
1125 
1281 
1278 
1330 
1284 

1113, 
1129 

1065 
1287 

1284M 
1322Magic Software 28 
1432Make Sysloms 28 

Matrox Graphics t33 
Maxtor 28 
MCI Telecommunicalions 28 

1096,Media Reproduction 52fS·3 1290Media Vision t33 
Menai 2t6 1316Meta Software 103, 187 1293
Microcom 168 1454 

Micro Map & CAD 2t6 
Micron Computer 2t2 

1422Microsoft t8, 28, 80, 103, 168, 

MicroTouch Syslems 
MiniSlor 
Mips Technologies 
Mitac 
Momentum Data Systems 
Mortice Kem Systems 
Motorola 
Motorola Codex 
MultiMedla Today 
Multi·Tech Syslems 

N 
National Instruments 
Nestor 
NetEdge Syslems 
NetFrame Systems 
NeuralWare 
NexGen 
Nighthawk Electronics 
No Hands Software 
Nomis 
Northern Telecom 

183, 197 
521S·3 

212 
14 

521S·3 
212 
216 

14, 28 
168 

521S·3 
168 

147 
216 
28 
28 

2t6 
14 

521S·3 
28 

521S-15 
80, 197 

Novell 18, 28, 51 , 80, 103, 121 , 187 

0 
Oberon Software 
Ocean lnfonmation Systems 
OfficeVision 
Olivetti 
Olympus Image Systems 
Orchid Technology 
Oxford Computer 

ConsultanlS 

Oxford University Press 


p 
Parametric Technology 

ParcPlace Sys1ems 

Parsys 

PC Dynamics 

PCM Technologies 

Peerless Systems 

Pegasus Import Brunner 


und Fas 
PenMetrics 
Penril Dalablllty Networks 

· Phar Lap Software 
Physics Academic Software 
PU 
Polaris Software 
Powersoft 
Practical Peripherals 

Preferred Systems 

PreMax Elecironics 

ProbolS 


Ray Droam 216 
Rocognita Corp. of America 212 
Responsive Syslems 521S·3 
Rhetorex 80 

s 
Sabor Software t21, 216 

Tho Santa Cruz Operation t53 
SBT Acxounting Systems 216 
Scientific Endeavors 216 
Scitechnics 521S·15 
sco 14 
Shablamm Computer 28 
Sharp Eleclronics 168, 521S·3 
Shiva 212 
Slate! 52fS·3 
Siemens Nixdorl 52tS·3 

lnformationssysteme 
Sierra Semiconductor 80 
Silicon Graphics 62, 161 

E 
Easel 
Eastman Kodak 
Eclipse Software 
Et Celera Distribution 
E-Tech Research 
Excess Syslem 

F 
Facit 

18, 187. 216 
197 
216 

521S·3 
168 

521S·15 

521S·3 
Farallon Compuling 
FastTrax International 
Fiek!Works 
Fore Systems 
Fronlier Software Development 
Frye Compuler Systems 
Fuj~su 

G 
Gametek 
General Datacomm Industries 
General Magic 
Geocomp 

28 
216 
212 
28 
28 

121 
62, 80 

197 
168 
183 
216 

Global Village 168, 212 
Communications 

GPU Service 80 
Greenleaf Software 216 
GTE Vantage Solutions 103 
GUldance Technologies 187 
GVC Technologies 168 

H 
HavenTree Software 103 
Hayes Microcomputer 80, 168 

Products 
HEM Data 147 
Hewlell·Packard 14, 62, 103, 

147, 153, 161, 183, 197 
Horizons Technology 121 
Hughes LAN Systems 28 
Husco Engineering 212 
Hypeibole Studios 197 

Iambic Sollware 216 
IBM 14, 28, 62, 80. 103, 141, 183 
i·Log;x 187 
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Commentary Andy Reinhardt 


Call in the Feds 

The U.S. government must 

not shirk its regulatory 

responsibilities regarding the 

data highway 

M 
any of the letters I received about my 
article on the data highway ("Building 
the Data Highway," March BYTE) 
said that the government shouldn't be 

involved. Sharing the assumption that the government 
is incompetent, they argued that the Feds shouldn't cre
ate, manage, or even regulate the data highway. Nowhere 
did I glean any historical perspective: That the very con
cept of a data highway wouldn't be in the offing if not for 
government-funded research of previous-generation proj
ects, which launched the Internet and helped create many 
of today's communications systems. Nor did anybody 
acknowledge other successful federal projects, such as the 
interstate system or the space program. 

Clearly, the federal government is capable of massive 
projects. In fact, its involvement may be essential when 
an undertaking is larger than any state, corporation, or 
consortium can manage. Yet, from President Clinton on 
down, policymakers in Washington are taking a "prag
matic" approach to the data highway, promoting a private 
model with public oversight. By granting such a huge 
opportunity for power and profits to the private sector, we 
have a right as a society to demand, in return, confor
mance with certain standards and practices. 

What ought to be the proper role of the government in 
the data highway? It's a threefold proposition: helping to 
set technical specifications, protecting constitutional 
rights, and ensuring equality of access. All three are well 
founded in media and telecommunications law. The gov
ernment's role need not expand. The current relation
ships among the government, private enterprise, con
sumers, and nonprofit groups will persist. 

Given its power of regulation, especially over com
munications channels, the government could employ a 
number of business models. The Bell System grew up 
as a regulated monopoly and is now an oligopoly, cable 
franchises are renewable monopolies, and cellular rights 
are duopolies. But for the data highway, the model should 
be diversity. The promise of a switched, digital world is 
freedom of choice: One moment you might be hooked 
into a free government database, the next to a private 
mail carrier, and the next to an unregulated, premium
priced entertainment channel. There will be low-cost and 
high-cost services, the equivalent of choosing between the 
U.S. Postal Service and Federal Express. 

The trickiest policy question is how to ensure univer
sal access . If data-highway access requires something 
more sophisticated than an inexpensive telephone, the 
cost of gening on-line may be prohibitive for some. Tele
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phones and TVs aren't subsidized today, but if using the 
data highway becomes an essential aspect of citizenship, 
devices will need to be made available to everybody, re
gardless of means. 

As for service access, the dilemma is what level ought 
to be considered an acceptable minimum. The solution is 
to follow the lead of cable, where differing rungs of ser
vice range from a mandated minimum through premi
um and pay-per-view. Very inexpensive services might 
include access to community BBSes, use of a local li
brary, the ability to contact government agencies (e.g., for 
permits), and the ability to access commercial services 
paid for by the provider (e.g., dial-a-pizza). And you 
could send the electronic equivalent of a postcard or let
ter or, for more money, multimedia or encrypted mail. 

Some people won't be able to afford the combined 
cost of an access device and service, or won't want the 
data highway reaching into their homes. For them, to
day's pay telephones and bars showing sports channels 
will be supplemented by neighborhood information 
kiosks. The data highway will be far more diverse than 
anything we can imagine today. 

But Washington policymakers must be the ultimate 
arbitrators between possible conflicting private interests. 
I believe the profit opportunities are so great, the poten
tial for power so strong, that the government could extract 
greater concessions from data-highway players than it 
has proposed over fear that stringent regulation will crip
ple private initiatives in building the data highway. If 
this scares off some potential players, so be it: Creating 
a new information infrastructure for the twenty-first cen
tury is not a job for the faint of heart. lf we are to fully en
joy the benefits of the data highway, without sacrificing 
an unacceptable amount of social control, we need to set 
the terms now and be vigi lant that they are adhered to. • 

Andy Rei11/zardt is BYTE's Wesl Coast bureau chief He can be 
reached 011 MCI Mail al 536-9124 or 011 the /11tem e1 or BIX al 
arei11hard1@bix. co111. 
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